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Abstract: As a result of the need to shorten delivery timé meet customer expectations quickly the inteérestipply
chain cooperation, as well as the interest in cadpm with providers of specialized logistics deevincreased.
Cooperation in the supply chain is usually of agiverm nature. Assuptions of cooperation with plevs of complex
logistics service also concern longer period oftiffhis increases the importance of trust, thabther party will work
in the interest of cooperation even if the condsian environment change and the agreement doesntain detailed
provisions concerning such changes. The purpasesdirticle is to present determinants of trusb@istics cooperation,
together with description of the role of trust ewvdlopment and achievement of expected benefibgistics cooperation.

1 Introduction

As aresult of the need to shorten delivery time: raeet

customer expectations quickly, the interest in Suplpain

cooperation, as well as the interest in cooperatith

providers of specialized logistics service incrélase
Cooperation in the supply chain is usually of aglon

term nature and requires frequent adjustmentsaogihg

needs of customers. Assuptions of cooperation with -

providers of complex logistics service also condenger
period of time. This increases the importance wstirthat
the other party will work in the interest of coogtion even
if the conditions in environment change and theagrent

informal cooperation — the way of linking parties
is difficult to determine, the scope of information
exchanged is small (it concerns transactions acastenal
cooperative support in activities beyond the scope
cooperation), the range of cooperation with comgeiof
partner is wide, organizational cultures of parsner
separate.

contractual — based on a medium-term contract,
the scope of information provided by partners izabler,
limited cooperation with competitors of partner .(eég
meet sudden increase of demand in a short perithef,
formal alliance — long-term contracts between

does not contain detailed provisions concerninghsudarties, greater scope of information shared, sauipe

changes. Under the influence of the actions unkiemia
trust between cooperating units may develop ovee.tin

case of unfavorable, opportunistic actions thet tcaa be
reduced or even eliminated.

The purpose of this article is to present deternmimaf
trust in logistics cooperation, together with dgstoon of
the role of trust in development and achievement
expected benefits in logistics cooperat{dhe publication
was financed from the resources allocated to the
Management Faculty of Cracow University of Economics,
under the grant for the maintenance of the research
potential).

2 Types of relationships in logistics

cooperation

Distinguishing relationships in logistic cooperatio
exchange of information, scope of cooperation dral t
attitude of each party to the organizational celtuf
partner can be highlighted, as general criteria
differentiation. Using these criteria following B of
relationship can be distinguished [7]:
adversarial — based on individual transaction
parties to cooperation share the small scope irgtom,
required in each transaction, there is a wide raoige
cooperation with the competitors of partner, partge
characterized by separate, different organizationi#lres,

cooperation with the competitors of partner is $mal
organizational cultures of parties to contractsanglar,
minority investment — based on long-term
contracts, on the basis of such contracts one party
contract undertakes minority investment in coopenat
the scope of information shared is higher, thaprevious
dypes of relationships, further reduction of coeien
with the competitors of partner, organizationaltards
similar,

joint venture — based on long-term contracts,
including mutual involvement of capital, risk andniefit
sharing, wide range of information shared, accgdm
requirements of ventures, the scale of cooperatiith
competitors of partners small (considered in sitnat of
emergency), common organizational culture,
vertical integration — also based on long-term
contracts, full reciprocal access to informatioidhby
artner, limited extent of cooperation with the gatitors
f partner, common organizational culture common.
Concerning selected types of relationships it sthbel
noted, that it is very difficult to indicate the amt
Boundaries, concerning occurrence of features septed
by mentioned criteria. Presented approach candagenl
rather as description of way, how features repttesehy
criteria can change, along with the development of
cooperation.
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From the point of view of the need to describe anchode of work over time, the example is adaptatibn o
analyze the relationship between the principal #mel enterprises in supply chain to Just In Time conaptvell
specialized logistics service provider, the abdgérttion  as implementation of overall quality managementjaimd
can suplemented by the proposal of outsourcingdgyo risk management,

In this typology, the scope of outsourced servamed the - high velocity — it refers to the time when goods
need to delegate decision-making powers, concerningove from the first suppliers to the final custoncosely
implementation and improvement of outsourced tdsks related to the reduction of storage time, time afting for
the provider are basic criteria for distinguishiyges of production, time for movement of materials, semisied
cooperation [6]: products between the manufacturing stages, depeaden

- individual outsourcing (outsourcing tasks witain the level of integration of the partners is impotta
single, specialized workplace where the client sead Features presented can be seen as the most intportan
knowledge in the unknown area for a certain pewbdd from the point of view of organization and coopinatin
time), the supply chain. Among these features trust (denfie)

- functional outsourcing (outsourcing a specifian partners is considered. From the point of vidwthe
functional activity of organization that is costlipr essence of trust and the foundations of cooperdteruse
principal), of trust as a condition influencing cooperation ha®wn

- competence outsourcing (ensuring competefitnitations.
decision-making powers of the service provider tioe
implementation and improvement of outsourced tasks) 3 The importance of trust in logistics

Individual outsourcing may concern specific cooperation
forwarding service. An example of functional outszing
may be the cooperation with distribution servicevigter.
The example of competence outsourcing, complexrord
processing and delivery to customers can be destris
the scope of outsourced service and the acquisifon
decision-making competence by the provider increabe
importance of trust in such an entity is emphasized

Considering detailed guidance on the suitability o
these types of relationships in supply chain comtpem it
can be stated, that business-to-business relatpsnshg
should be based on a partnership, understood aisorr ef
relationships based on trust, sharing risks anceftisn
resulting in additional, synergic effects and cotitive
advantage [9]. In detail, the following features sofch
partnerships in the supply chain can be distingud48]:

- collaboration - informal agreements for strategi
alliances, common information-sharing links to eesu
transparency and understanding of activities ua#lert,
usually associated with formal contracts, enablin
management of inventories by suppliers, joint piagn
forecasting and replenishment,

- confidence in partners — concerning quality o
delivered goods, delivery skills, delivery timeslidery
capacity, financial security, capacity, quality of
performance, risk management and risk mitigation,

- visibility of activities and effects across all
partners in the chain — information exchange, corncg
inventory levels, demand, seasonality, promotioresy
product development, conditions of supply and iigtion
to recipients, production and supply schedules,
performance, risk, unpredictable events, lost saleg,
ensuring immediate flow of current information wiresw

I‘IS{(_ facttors occ_u:(ls alsdotlmp(ojrtant,_thkls alloositjust the The concept of dependence on other party involaes t
action fo new risks and to reduce _rtls S, h d need to enter into a relationship with such enditie to the
) process convergence — It concems the need lpy ot orher possibilities [1], [2]. However, theasic

adapt the processes implemented by partners iohtaie dition for chanaina th h of d d
to common standards, which become accepted adya de({ion ftion for changing the approach of dependertypa

On the basis of presented typology of relationsktips
can be stated, that together with the integratidn o
gooperation the importance of mutual trust of indirals
representing cooperating enterprises increasesauBec
the cooperation on the market is related to thiorrat
choice of the partner, in description of relatiapdietween
ompanies also the reliance on partner shoud lea tiako
onsideration. Reliance, closely related to trumt be
escribed as a positive expectation of one pahnbt its
pecific needs will be met by the partner, takingpi
account its proven capabilities or existing, proven
standards of exchange. Such reliance on partmariged
from the belief and desire to remain in the retattop
(Wide range of features distinguishing the concept of
reliance on partner of exchange from trust between the
?epresentatives of partnersisoutlinedin: [2]).

In the area of outsourcing of single, uncomplicated
types of work and recipient's focus on detailedtrarof

erformance of supplier, trust may play a negligitdle.
This applies in particular to contract aspect oétras well

s to trust in the goodwill of suppliers. If pauti@r control

f vendor concerns also the performance and resfilts
activity it can be concluded, that trust in the @igr's
competence is low. If the recipient of goods andise
extends the scope of outsourced service, period of
cooperation is longer and the access of the prowviae
principal's own information increases it can bels#iat
the recipient relies on his supplier, trust in cetemce and
oodwill of supplier increases.

The ability to create climate for mutual reliance
ncerns also establishing the relationship, thdtased
primarily on dependence on the other side of caatjs.
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(from dependence to reliance) may be the behavitireo

supplier avoiding the use of its advantage on dagen

party.

Taking into account the classification of outsonggi

types, presented in this article it should be nateat there
is assumption for each of these types of cooperatiat
the principal uses the service of a specialized paom.

Therefore, principal should be able to rely on merv

provider. Considering the trust between coopergiartjes
it is important to add, that it is emphasized impetence
outsourcing. Although there should be mutual tiosll
its dimensions in competence outsourcing, frompihiat
of view of the ability to achieve the assumed dffeaf

chains, as well as the characteristics of long-tditateral
cooperation with suppliers of complex logisticsvems,

the mentioned results may also be considered istlog
cooperation. According to these results, confideinca
partner's goodwill is more important in the shariofy
material resources, while competence trust playeater
role in the sharing of intangible assets. Develgpiast in

all dimensions between partners as well as sharing
mechanisms (tangible and intangible) increases the
likelihood of meeting the objectives of cooperatidnust
between organizations is positively influenced by
interpersonal trust. Trust between organizations ha
positive impact on engagement, knowledge sharirdy an

cooperation, contractual trust and competence firust specific investment in relationships. On the othand,
service provider should already exist in individuabpportunistic behavior (of suppliers) have a negati

outsourcing and functional outsourcing.

Beside presented types of relationships, thereatsay
be other situations with positive expectations,arding
the ability of partner to achieve results of cogpien. This

influence on inter-organizational trust [4].

There are also companies with unique resourceswhic
might potentially have a tendency to influence sgoeely
on dependent parties in the supply chain. Howetvey,

can be accompanied by contractual trust, confidence specificity of cooperation in the supply chain regs a

goodwill, and competence trust. It is
aforementioned rationality of partner selectiotebased
on a thorough

related tsignificant mutual alignment between partners. Assailt,

the tendency of companies with unique resources to

recognition of the experience anifluence other partners can be significantly redlicThe

achievements in cooperation with existing pringpal limitation for such units may be the cost of resignfrom

Taking into account the current importance of [tgssin

cooperation in the supply chain, acquiring new ausrs

achieving and maintaining competitive advantages thand adapting to its requirements.

recognition of the current history of achievemenfs
considered partner and ability to cut the time edetb

It is also important to take into consideration
relationships with logistic service providers, ajowith

ensure reciprocal reliance on parties, as well rast t relationships between companies, that are maingarin
between employees representing those parties is safpply chain. The entire chain can be managed by th

particular importance.
Considering the nature of the relationship andgthee

company, acting as Supply Chain Management operator
Such operator can influence all activities in thein, as

of trust between companies in the supply chaingtisence well as all dyadic relationships.

of this form of cooperation should be taken asaatisg
point. As a result of integration of partners'atigs, often

4  Conclusions

combined with far-reaching commitment to the core The content of the article has been developedyteat

business of suppliers and customers, reliance ngraas

extent on the study of literature sources. Presdente

well as ensuring trust in all dimensions betweegonsiderations are of preliminary character. Froenpoint

individuals representing parties in the supply olaak key
factors of success of cooperation. The fulfillmehthese
conditions is considered as the basis for ensutirgy
stability of relations between partn€fsking into account
the trust between employees representing parties to
contract and thereliance on partner as main dimensions of
the relationship, together with presented, <able
relationship, one can also distinguish: personal
relationship (high trust and low reliance on partner),
unstable relationship (low trust and low reliance on
partner) and ad hoc relationship (low trust and high
reliance on partner) [5]).

The need to develop trust in all dimensions isicored
by results of research presented in sources oélitee on
the importance of trust in interorganizational ngeraent
(Wide range of results of research on the role of trust in
inter-organizational management is presented in: [3],

[4]). These studies concerned primarily alliances. fAgki

into account the characteristics of relationshipsupply

of view of the need for analysis and assessmeaisfing
relationship, an attempt should be made to identify
coherent set of criteria allowing to assess legktsust of
employees, that represent collaborating compartes,
reliance of each party on the partner and possible
dependence on partner. It may also be interestirgplate

the key criteria particularly useful in assessmehthe
relationship between companies cooperating in fagis
area and determining the influence of trust between
individuals representing partners to ensure thial#taof

the relationship between these partners. Mutuélente

of bilateral relations, shaping the supply chainalso
important.
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Abgtract: Frequently in a process of developing new spesdlimodels of wheeled vehicles, the task of integga
multitude of design criteria for parts, assembdird mechanisms arises. Using a comparative analysarious design
solutions allows to determine the most optimal@pgifor their design. The authors compare two plestyout drawings
of the UMTET load-bearing frame: a simple laddanie and a combined ladder-backbone load-bearitgnsy8ased
on the presented design and layout and weight ctagistics, as well as the results of the estimatederical strength
analysis, it is concluded that there are certairaathges of using a combined ladder-backbone fifamine UMTET
design.

1 Introduction The advantages of combined ladder-backbone frame:

The article is a continuation of the previous 4etiwith «  Providing the required geometric dimensions
the title “A UNIFIED MACHINE FOR (width -1180 mm, length - 3200 mm, height - 530)nm
TECHNOLOGICAL ELECTRIC TRANSPORT LOAD- * the design is developed from standard steel
BEARING SYSTEM"The UMTET load-bearing system Profiles (St40), which significantly reduces thestcof
like any other wheeled vehicle has a whole ranggtaifc ~ Production;

and dynamic loads during operation [1-10]. * _the possibility of assembly and basing most ef th
UMTET units and assemblies (Figure 2) and mounting

2 UMTET standard rolled profile combine  traction batteries of various sizes; .
ladder-backbone frame » relatively small mass of the load-bearing system
(170 kg).

The construction (Figure 1) is a complex spacesgyst
consisting of a main frame and the subframe that ar
designed to provide the basing and assembly gfaatls
and assemblies of UMTET.

Disadvantages:
e  Specialized equipment is required for the
manufacturing, which increases its cost.

~5~
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a) b)

Figure 1 UMTET ladder-backbone load-bearing systé¢mgeometric model b) overall dimensions

S
Figure 2 UMTET units allocation zones
3 UMTET Workload Impact Numerical *  Vertical load of 30000 N (nominal load-bearing
Strength Analysis capacity of UMTET) is applied to the framework aafa

The principles and characteristics of the structuri® load platform;

. : - : . the mounting zones of the battery in the naddl
numerical strength analysis are similar to the sngader on . :
system described above but due to the fact that tﬁf&%itgﬁt)l.oad-bearmg system, the load is 6500 Ni¢bat
geometry, material and layout characteristics a ' . .
significantly different, Figure 3 shows the relevaraterial *  The load of 2500 N is applied to the front of the

characteristics of the structure under consideratthe Ioacij:-_beanzg rs]ysterr;]. its of ical s
mounting zones and the application of forces. Figure 4 shows the results of a numerica analfram
which it is concluded that there are no failuresses when

specified loads are applied.

Mounting zones
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Figure 3 UMTET ladde-backbone loa-bearingsystem calculated numerical model characteri

Atee @
2 5% e O
L%
) Odae

Figure 4 The results of the numerical analysishef UMTET ladder-backbone load-bearing system utteemfluence of vertical
static loads
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4 Conclusion [6] OSEPCHUGOV, V.V., FRUMKIN, AK. Car.

Estimating and comparing the UMTET ladder and Analysis ~ of  structures,  elements  of
ladder-backbone schemes of load-bearing systems calculationMechanical Engineering, 304, 1989.
characteristics, the following conclusions showdibawn. [7] BOCHAROV, N.F.Calculation of automotive frames
With a certain assumption, both options can be .used for durability. In the collectioncCar», Bauman MSTU
However, the variant with the combined ladder-badey ~ V0l.61. M: Mashgiz, P. 4048, 1955.
load-bearing system is preferable for a vehicleimmpd [8] BARUN, V.N, PAVLENKO, P.D, SHABRAT, Yu.A,
with an electric motor since with sufficient strémg ~ PETER, Yu.N.. Calculation of the resource of
characteristics the combined ladder-backbone scherme ~ automobile frames for their deformation&uytomobile

more possibilities for the power unit location doethe industry 8. p. 15-17.

smaller weight of the construction and the verisatif the  [9] IVSHIN, K.S., ZYKOV, S.N.: The method of strethg
battery mounting both with variability of basing ather analysis of frame body structures in the design of
units and aggregates. vehicles with components of CADesign. Materials.

Technology: a scientific journ&lp. 4, 2009.

[10] UMNYASHKIN, V.A., [IVSHIN, K.S., ZYKOV,
Acknowledgement S.N.: Methodical foundations of numerical strength
The pub“cation has been prepared as a part quﬂ)]'ect analysis of carcass structures of a bOdy in th@d&ﬁ
"Deve|0pment and creation of high-tech producti(bmo vehiclesBuIIetin of Kalashnikov ISTU: Periodical
unified machine for technological electric trangpor  Scientific and Theoretical JournaNo. 4, p. 38-43,
implemented on the basis of the Decree of the Gowent 2009.
of the Russian Federation of April 9, 2010 No. ZI3h
measures of state support for the development of
cooperation between Russian higher educational
institutions and organizations implementing compleféview process _ _
projects for the creation of high-tech productivith the ~ Single-blind peer reviewed process by two reviewers
financial support of the Ministry of Education aBdience
of the Russian Federation. Project participantsieFa
State-Funded  Educational Institution of Higher
Professional Education «Kalashnikov Izhevsk State
Technical University», «Sarapul Electric Generd@tant
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02.G25.31.0132 from 01.12.2015) R&D have been
performed in Kalashnikov Izhevsk State Technical
University.
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Abstract: Within the present market conditions, stock cdrigreanked among very complicated spheres. Stookenly
cover possible outages in deliveries but also noeah burdens for the company. Lately, a numbeoofganies makes
effort to determine exactly the amount of the bufeocks which can protect them against negatifecef of the
surrounding. Logical conceptions offer a possipitit the use of different instruments for the detieation of the buffer
stock. However, a number of them uses a complicatttiematical apparatus, which is unsuitable ferpttactical usage
under the industrial conditions. This article dealth an analysis of the use of a simple operaitistrument for the
determination of the amount of the buffer stockr the analytic part, data from selected induseiaterprises in the
Czech Republic were used.

1 Stocks and their meaning for company. A high level of the stocks causes allocatif
competitiveness the financial resources in the stocks, but at #mestime

timizes adequate flexibility of supplies. Bothesk
ffects are, however, antagonistic, and it will dbevays
important to find out a certain compromise. Ineca$
manufacturing companies, stocks are ranked among
financially bulkiest categories. That's also whyidiens
related to the stocks control system are oftenntisdly
strategic.

Stocks bring significant expenses for the compan
related to their keeping. We consider the stocket@n
immediate natural element in manufacturing orgdiona.
Stocks are considered to be such a part of theywidlues
which were already manufactured but were not coresum
yet [1]. Stocks keeping means not only benefits tha
enterprise but also negative effects.

The main benefits of the stocks can be classified b Japanese Material Flows Management Systems
the following points: consider the stocks to be a strong negative facior.

. continual production process present, the Japanese already consider the thooght

«  quick reaction to the customer's requirements stocks are necessity as wrong and harmful; théatstixey

. tability of all ' constantly fight against their creation [3]. Stochee
stability ot all processes. considered to be a cause of hiding a series ofatipaal

problems. Where there are no stocks, there is rd tee

__Negatlve consequences of the stocks are IInkeEjontrol their amount and movement. Storage areas ar
firstly, to that they bind capital, consume otherkvand being saved;: due to decreasing the waiting times,

resources and bring with them a risk of devaluatiorbroduction cycles are also being decreased; a afsk
inapplicability and non-saleability. Increasing quetition inapplicability and non-saleability of the stocleé ieing
on the markets together with a high interest ratesfiort- ;i oo [4]. Small stocks don't also enable s t
term loans can bring to that the capital investestocks is ignificantly suddenly increase disproportionately

missing for ~financing technic_al_ af?d t?ChHOIOQicaEroduction cycle because they don't allow the iaseeof
development, and threatens liquidity (financialveaky) the working pace. Accordingly, no ripple effect oce

of thi’. ei_nterpnlse andzdili:;ter)]as?s Its 'E[(ustftuhlnese:fgjl:s when the company tries to catch up a delay andedoss
negotiation on loans [2]. Without question, they afactor ithin an extremely short time. Within this contiep, the

which fundamentally effects competitiveness of eacp) o g quality of production is naturally signiitly

~9~
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being decreased. Thus low production stocks supgport

sufficient level of the production speed.

Stocks both bind a significant capital and alsdidec
the enterprise's profit. Since they - being a drthe
current assets - are mostly financed by a borraapdtal,
the interest costs influence company's economyedisas/
storage costs and other expenses related to tbless®y
this, profitability is burdened by the stocks twidéll this
time, an opinion is very widened that stocks sesareoth
and economic production, a constant level of log@ind a
high level of service for customers. Just hesiyatfitbre is
being promoted knowledge that stocks hide uncoatdah
capacities and processes predisposed to failureshar
they bind available means [5].

2 Risk of lack of stock

PZ =k{Ro, + D do, ) )

Separate variables in the formula mean:

K - coefficient of provision,

R - average durability of the order realization eycl
op - standard deviation of the daily sale,

D - average daily sale,

or - standard deviation of the order realization eycl

This model enable determination of the buffer
stock by means of an analysis of data about contsomp
and delivery times. Arithmetic average and standard
deviation values are specified for these indicators

3 Experimental determination of the buffer

A lack of stocks can mean threatening of smoothneS§0Ck amount

of production, or even loss of a customer. A latkaov

Within the performed analysis in company Hahn

materials, then, can be given by unpredictable riahte Automation, (hereunder referred as Company A) and i
consumption or by an outage in supplies. In case §fmpany Humpolecké strojirny (hereunder referred as

companies dealing in the sphere of production dforo
cars, possible penalties resulting from breachingpkers’
relationships can be liquidating for the compamytHis

Company B), experimental determination of the buffe
stock amount were performed. As input data, thezeew
used data about thirty-days consumption. For aisabfs

sphere, penalties for undelivered components cachre data, a month was chosen in which consumption despl

thousands of EUROs per minutes [6], [7]. One ofwlags

with the average consumptions during the entire.yea

which enables prevention of the above-mentioned

problems is keeping a supplementary, i.e. buffeckstin
this case, it is necessary to consider costs fepikg a
buffer stock against a risk and loss linked todbpletion
of stocks. A concrete amount of the buffer stock ba
determined either by means of simulative or siatkt
methods. Maintenance of the buffer stock at sut#vel
which should prevent from a lack of reserves focates
would be uselessly expensive for the company. Itspaic
a lack that occurs once a year can be much lessdkes
for year-round maintenance of sufficient stocks. tBig
reason, it is usual in practice that a company mike a

decision to maintain a buffer stock which will ggot it not Company /
in all cases but, for example, in 90 % of all casks Consumptio Delivery time
percentage of cases when a lack of stock doestur ie 5
called an operating level. In other words, it means Day U] (day)
probability of that a size of demand in the cowfthe of 1 25 6
order realization cycle will not be higher than &wailable 2. 6 6
stock [2]. The higher this operating level is, tiigher the 3. 14 7
required buffer stock and connected with it costiseld to 4. 14 6
the maintenance of stocks are, but the lower ailgitiss S. 2 8
of a lack of stock and its impact are. The hundredeent 6. 2 5
operating level then means that the probabilitgt tfck of 7. 20
stock is zero and the entire demand will be satisi8]. To 8. 21
determine a suitable amount of the buffer stockcareuse 9. 1
a series of logistic procedures. A very simple and 10 16
practically easy applicable concept represents deinaf 11, 18
determination of the buffer stock with help of affaula (1) 12, 6

13. 10

14, 32

Table 1 shows development of consumption in tos. A
the same time, data about delivery times are réupidto
the table. On the basis of these data, we canndiei@ran
amount of the buffer stock. For the data about
consumption, we will determine the chosen statistic
indicators that we need for the determination eftibffer
stock (the simple arithmetical average, the stahdar
deviation). Values of these statistic indicatoesdisplayed
for the above-mentioned data within Table 1.

Table 1 Development of consumption of Company A

Copyright © Acta Logistica, www.actalogistica.eu
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15, 12
16. 25
17. 10
18. 12
19, 8
20. 12
21, 17
22, 20
23. 6
24, 90
25, 20
26. 10
27, 10
28. 17
29, 16
30. 10
Averag¢ 16.0¢ 6.3¢
c 15.4¢ 0.94

To determine an amount of the buffer stock, we havep
to use - together with above-mentioned statistical

indicators - coefficient of provision. Its value principle
shows us a risk level which the enterprise is mglito
accept during creation of the buffer stocks. Caecvalues
of the coefficient of provision are specified inbla 2.
Then, the operating level of 15 % means that therprise
is willing to accept a risk of a lack of stockstire amount
of 15 %. A higher level of provision then naturaiiyeans

The calculation of the buffer stock for the
consumption and delivery times specified in Tabbad be
written as follows:

PZ = k/Ri{o,)* + B o)’
PZ(99%)= 2,326/ 6,38115,48 16,66 0,94 97,13

PZ(98%)= 2,054/ 6,38 15,48+ 16,06 0,04 85,77
PZ(97%)= 1,884 6,38 15,48+ 16,06 0,94 78,55
PZ(96%)= 1,753/ 6,38 15,48+ 16,066 0,94 __ 7312
PZ(95%)= 1,6%,/6,330115,48+ 16,060 0,94= _ 68,69
PZ(94%)= 1,555/ 6,3815,48+ 16,06 0,94 __64,93
PZ(93%)= 1,476/ 6,3815, 48+ 16,06 0,94 _ 61,63
PZ(92%)= 1,405/ 6,38 15,48 16,06 o,b#i,m
Z(91%)= 1,343/ 6,38115,48 16,06 0,94#96

PZ(90%)= 1,282/ 6,3815,48+ 16,06 0,94 _ 53,53
PZ(89%)= 1,227/ 6,38 15,48+ 16,06 o,’94=51,23
PZ(88%)= 1,175/ 6,38 15,48 16,06 o,©4$,07
PZ(87%)= 1,126/ 6,38115,48+ 16,06 094 47,02

a higher volume of stocks in storehouse and thss al PZ(86%)= 1 08Q/ 6.38115.48+16.08 (0. 94 = 45.10

higher cohesion of the capital in stocks. The deitegtion
of the buffer stock will be performed for all vatuef the
coefficient of provision that is specified in talde

Table 2 Values of coefficient of provision

Operating | Coefficient | Risk of lack of
level of provision stocks
(%) (k) (%)

85 1.03¢ 15
86 1.0¢ 14
87 1.12¢ 13
88 1.17¢ 12
89 1.227 11
90 1.28: 10
91 1.341 9
92 1.40¢ 8
93 1.47¢ 7
94 1.55¢ 6
95 1.64¢ 5
96 1.75] 4
97 1.88 3
98 2.05¢ 2
99 2.32¢ 1

PZ(85%)= 1,036/ 6,3315,48 16,06 094 43,26

The highest degree of provision then represents by
buffer stock for the operating level of 99 %. listicase,
the monitored company accepts only a 1 % risk of a
possible lack of stocks. The determined value etiliffer
stock for this degree of provision is 97.13 tonsgs B
comparing this value with the statistic indicatepecified
in Table 1, we can determine that it is a consuonpti
multiply higher than the average consumption.

A high value of the buffer stock in this case isoal
given by a relatively high standard deviation, whitiows
a measure of variability of the statistic set. High
variability will be then mean a higher value of theffer
stocks and a higher cohesion of the capital inkstoc

Copyright © Acta Logistica, www.actalogistica.eu
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Table 3 Development of consumption of Company B p7 = k\/T?E(ad )2 D E(ch)2

Company B
Consumption] Delivery time PZ(99%)= 2,326/ 8,671 2,3+ 10,601 11k 32,02
Day (1) (day) PZ(98%)= 2,054/ 8,671 2,#3+ 10,6 11t 28,28
;' 160 180 PZ(97%)= 1,881/ 8,671 2,43+ 10,6 11t 25,90
3. 8 7 PZ(96%)= 1,751/ 8,670 2,43+ 10,6 11t 24,11
4. 14 10
5 8 9 PZ(95%)= 1,645/ 8,8 2,43 + 10,60 01,11 = 22,65
g- 181 8 PZ(94%)= 1,555/ 8,671 2,43+ 10,60 11F 21,41
8. 9 PZ(93%)= 1,476/ 8,670 2,43+ 10,6 11% 20,32
9. 12
10 3 PZ(92%)= 1,405/ 8,6712,43+ 10,60 11k 19,34
11. 14 PZ(91%)= 1,341/ 8,670 2,43+ 10,6 11t 18,46
12 10 —
13. 9 PZ(90%) =1,282/8,6702,43+ 10,600 1,i= 17,65
12’ 12 PZ(89%)= 1,227/ 8,671 2,43+ 10,60 11k 16,89
16. 13 PZ(88%)= 1,175/ 8,611 2,43+ 10,6@ 131 16,18
17. 13
18 9 PZ(87%)= 1,126/ 8,671 2,43+ 10,60 1,1¥ 15,51
19. 12 PZ(86%)= 1,08/ 8,671 2,43+ 10,6 11t 487
20. 11 -
21. 10 PZ(85%)= 1,036/ 8,671 2,43+ 10,6 11t 14,26
22, 11
23. 9 The calculated amount of the buffer stock for the
24, 9 degree of provision of 99 % in this case is 32d&1t Thus,
25, 9 it is approximately one third of the value of thefbr stock
26. 8 compared to the previous company. In case of thiges
27, 14 of provision, the company will have therefore a
28, 12 significantly lower value of the tied financial nmsain the
29 12 stocks. At selection of a suitable degree of piowmisit is
30. 13 necessary to evaluate a series of factors, firatlp& risk
Average 10.6( 3.67 of possible outages, but also its possible consemgse In
p 2 4- 111 case of big economic impacts resulting from a latk

stocks, it will be therefore more suitable to uskigher

An amount of the buffer stock for the data fronfi€gree of provision. Provided the eventual risk aof
Company B specified in Table 3. It will be perfonniey POSSible lack of stock and their consequencesai sirom
the same method. Again, there were determined salfie the €conomic point of view, it is more suitableuse a
the statistic indicators for the analyzed datahis case, it OWer degree of provision.
is clear that the consumption has significantlyadier

character. The average consumption and the standdrd Conclusion
deviation value is significantly lower. The determination of the correct value of the huffe

stock can fundamentally contribute to the competitess
On the basis of these values and the coefficient 6f the enterprise. High quantity of stocks brings a

provision, we can determine values of the buffeclstas possibility of a quick reaction to the customer's
follows: requirements, but at the same time means incrediseng

costs. In case that within a longer period of tithe
company keeps an above-limit quantity of stocksait
influence their economic results. In a series dustrial
branches however it will be necessary to maintaiertain
level of the buffer stocks by technological reasdie key
aspect then will be the setting of a suitable lexfethe
buffer stocks which will enable you to minimize ks

Copyright © Acta Logistica, www.actalogistica.eu
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resulting from a possible lack, but also will notan the
costs increasing.
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Abstract: An accessible and streamlined data structure peeeequisite for the proper and efficient operatidrell
activities related to each department in each compa the case of production and logistics, ibdldfills the support
function for planning changes or optimizing therent state in the light of easily and rapidly aabié data on materials
found in the company. Such structured data isr&ifesred to in the foreign literature by the ablegen PFEP, which is
the name of the Plan for each part, and in traoslatto Slovak, a plan for each part.

1 Introduction the time gap between production and consumptiaral lo
The article was created on the basis of a casg B~ Mismatch between production and consumption, cgpaci
practice. The topicality of the article is alsaiditrated by Mismatch between downstream production and trahspor
the situation in the industry where there is a deinfor ~ Systems [2].
ever greater energy sa\/ings and thus a Saving wao This is possible based on filtering and ordering of
while preserving the same price of products. firicisely ~Suppliers according to the distance and time afrest of
for this demand that the number of competing corigsan the material. With local suppliers, it is possitbeuse the
offering products for the same purposes is growigit's Principle of increasing the frequency of supply and
why the goal is to make all processes more efftaenoss  reducing the supply of material. _
the company. The way the data structure, its upgati By integrating the supplier rating column into fPlEP
availability and method of processing should beatffe table, it adds importance to this data when degrtime
as well. Efficient data management in productiom anfeed-in strategy for certain processes and aldoidgfthe
logistics is important because logistics is ablnfluence  supplier frequency of supply. It is necessary tedeine
the part of the costs that are taken into accouptoduct the maximum and minimum size of inventory in the
pricing and therefore directly influences theProcess and in the company's warehouses. Supgaierse
Competitiveness of the company. Waste and no Va]Qé/ided into reIiabIe, sufficiently reliable or wiable on
adding activities in processes today are not omly ithe basis of a point assessment that takes intauatehe
production or logistics activities, it can alsogmen from reliability of supplies and the reliability of thguality.
data and table sharing, availability, upgrading alath Based on these criteria, it is possible to deteemhich

integration in one place for their availabilitytime shortest Suppliers are allowed to reduce inventories in kstoc
possible time. because they have proved reliable in the long-term

monitoring and evaluation.

2 Data and methodology

For possible optimization of supply, it is necegsar
have complete information on the materials andspiart
production used in the manufacture and assemblgepso
(Figure 1). The flow of information in the logisisystem
is as important as the flow of material, informatics

Information can be physically collected and vedfie
directly in production, but an effective way is request
this data from its suppliers. Logistics and thepbyphain
relate to physical and information flows, and sgaré&om
raw materials to final distribution of the finish@doduct

considered to be the main source in the logisyistesn [1].  L5- Each supplier should know his product, sarfi this
This is the structure of data with the “plan foctegart” table should be a matter of pgrche_lsmg staff_. Tatatep this
(PFEP shortcut) (Table 1). It is essential thabrimfation spreads_heet on a regular bas!s, itis necessamsttact the

is divided into elementary parts, e.g. pack sizeseparate responsible person or multiple persons to updae th
column length, width, height, so it's easy to filtedividual spr_ead;heet _after _each changg. This is the.onlytway
information. It is a great help in planning new ksic maintain the Integrity gr)(_j veracity of the datah.e table.
warehouses and also in the calculation of thedbadpply Essentlal.|s table flexibility, speed, ease of afien and
tuggers, forklifts, or when designing the workplace data tagging, and PFEP table readgblllty.

An important part is also the PFEP section of the The PFEP table can be created: ,
supplier's data sheet, delivery times, distancesamglier *  MS Excel or another spreadsheet editor,
availability. These data can later be used to reduc *  Indatabase software.
inventory in the production process. Inventoriesirags

~ 15 ~
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Responsible for
data is buyer

e

PFEP - 1. part

Responsible for
data is internal
LOG specialist

e i

Responsible for
data is BOM

analyst

Rasponsbie for daia
produetion planner

Figure 1 Draft staff responsibility for updating tda

Table 1 Content of the basic data structure to txd2FEP[4]

Article number

The numler used to identify the material intern:

Article description

Name of the material (e.g. frame, bolt, |

Daily consumption

Average daily material consumpt

Place of consumptiol

Process / zone where material is consumed (eldl4)

Place ofstorage

Address (location) where the material is st

Intensity of ordering

Frequency of order from the supp

Supplier

Name of the material suppl

Supplier - city

The city where the supplier resi

Supplier - region

Region where is suppliallocater

Supplier- country

Supplier’s country of origi

Type of transport unit

Type of packaging (e.g. single, reversi

Weight of the transport unit

Weight of empty packay

The weight of one piec

The weight of one pie:

Weight of the wholepackage

Weight of full packing materi

The Length of the transport unit

Length or depth of pa

The width of the transport unit

Packaging widt

The height of the transport unit

Packaging heig|

Consumption for 1 product

The number of parts needed 1 final produc

Hourly consumption

Maximum number of units used per h

Number of units per transport unit

Number of packages in one pack

The need for packaging per hou

The maximum number of packs needed per

Transport dose

Standard deliveryize in days (1 week = 5 da

Shipper

The company providing transportation serv

Delivery time

Transport time required for shipment from supgiteplant (in days

Number of cards in circulation

The number of tensile signals that are in the gy

Vendor rating

Supplier performance evaluation that includes finests of delivery
quality

A decisive condition for determining how data is
integrated into a spreadsheet or database softwah® data from 12 files, which can bring benefit in foem of
amount of data the user wants to manage in this imay shortening the time to search for information.
case a large amount of data, the database sofcaarbe

up to 60 times faster when searching for data as3 Results

spreadsheet editor. The amount of data affectsi#eeof
the production and the variation of the productsipced.

~ 16 ~
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required to store the material and the volume effdry the All three dimensions of packaging for used pares ar
shelf available to centralize the material from fizetial necessary due to the height of the packagingn&dgessary
warehouse to the shelf. The measurement was foamsed to dimension the shelves and the height of theviddal

Length of packaging. traverses placed in the racks. The tables contaitiie
Width of packaging. volume calculations for each zone look like this:
Height of packaging.

The calculation of the required volume for the atar
The data about the actual dimensions of the pacfgjagiof parts and materials from the current state vedsos
for individual parts used in the production carcubic meters. This table represents the approximate
subsequently be converted to cubic meters to akethhe required volume, because during the measuremérieal
volume required for the storage of all parts. Thenfula material has not had to be in the sub-zones, whieans

(1) used to calculate the volume is as follows: that the future storage place has to be dimensiaritbda
certain reserve of space, and the growing productiost
PV =LP X WP x HP (1) also be taken into account, which in the futurd miéan
the increase in inventory and the areas wherelithsi
PV - Packaging volumenf) necessary to store the material. Production can be
LP - Length of packaging), understood as the conversion of inputs into another
WP - Width of packagingr(), production process into tangible products or ses/[8].

HP - Height of packagingn).

Table 2 Calculating the amount of space requiredte material

1,2 0,8 1,12 m3
CELLZ SLIM Pieces BT4 SLIM Pieces
0,6 0,8 0,33 0,1584 0,4 0,3 0,15 0,1536 E
0,4 0,5 0,15 0,053E4 0,19 0,18 0,14 0,02354 5
1,2 0,8 0,34 0,3264 0,35 0,31 0,25 |0,027125
1,2 0,5 0,34 0,3254 0,31 0,5 0,25 0,03E75
0,4 0,3 0,15 0,172E = 0,25 0,2 0,15 0,0075
0,38 0,38 0,38 |0,1684515 3 m3
0,18 0,18 0,08 |0,0115548 4
0,35 021 0,14 |0,010584
0,88 0,868 0,76 |0,431376 1,2 0,8 0,35 m3
0,B5 0,55 0,38 |D,21558E
m3 CELLY SLIM Pieces
0,6 0,4 0,15 0,6528 17
1,2 0,8 0,75 0,72 0,39 0,23 0,15 | 0,08073 &
1,2 0,5 0,75 0,72 0,3 0,35 0,28 0,03276
m3 0,38 0,3 0,3 0,0342
0,4 0,3 0,15 00576 3
CELL 4 ASSY UM Pieces 0,8 0,4 0,15 0,0768 i
0,15 0,18 0,02 002916 12 m3
0,15 0,18 0,08 0004885 2
0,15 0,18 0,02 002916 12
0,23 0,24 0,16 | 0,017554 2
0,22 0,23 0,15| 0,DOEPRE
0,22 0,15 0,07 0,00231
0,4 0,3 0,16 10,1334 7
0,5 0,31 0,25| 083125 23
m3
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In the next step, the volume of the rack no. 1 wasput and after transformation also output datauabo
counted in terms of multiplying the length, widthda material for each company, whether the areas nefeded
height of the rack in cubic meters, resulting ie total storage for a particular material, a material comstion
volume of the rack. To clarify the space availabl&helf calculation that influences saturation and balante
No 1, it is necessary to deduct the volume of trea® logistics, or ABC and XYZ analysis. A PFEP tabldhwi
provided by the shelf and creating individual heilglvels this structure allows these data to be calculatedipdated
therein. on a daily basis without the need to manage andging

in other tables. Its added value is time savingiategrated
Table 3 Calculation of available rack volume 2 data with secure update as well as flexibility. 1@ot
information is necessary for correct decisions.
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The volume of traversers was calculated in the SarEzeeview process
way as when calculating the rack volume, and theesa .. ! . .
formula for volume calculation was used. For theSmgIe-bImd peer reviewed process by two reviewers
calculation of the final area, it is necessary ¢dutt the
sum of the volume of all traverses in the shelh@slnThe
calculation of the total usable area of the rackin® as

follows:
13.608 M— 0.0891 = 13.5189 M = 73.5n7?

The same volume calculation was also used for rack
no. 2 (Table 3). The volume calculation formula diot
differ, with the difference that the method of dgsiand
use is planned only on one shelf, which meansttianot
necessary to integrate deduction of traverse volwinen
calculating the total usable volume, as was the das
shelf no. 1.

Volume of rack no. 2. = 4.9%°

Sum of available volume in storage racks:

13.5ni+4.95n? = 18.45 nf =18.5 nd

Total volume area per warehouse: 185
Approximate requested volume: T

4  Conclusion
The data structure in one table, respectively bleta
editor allows using the formulas to update allrkeessary
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Abstract: The aim of the article is to describe the cur@htation and the possibilities of developmentrniéimodal

transport in the Slovak Republic (SR) with the ptitg to link the Slovak Republic better to theeintnodal transport
corridors in the countries of the European Comnyuriihe construction and operation of a publiclyessible network
of intermodal terminals and the installation of ftecriminatory service providers are the main paft the national
development strategy, particularly in continentainsport SR. The aim of this transport is to replasad freight
transport with using environmentally acceptablé aad water transport together with flexible roeahsport. To meet
this objective, it is necessary to build a compnsingee and progressive of network of public interalottansport

terminals in the places where the different tygesamsport systems come together.

1 Introduction pan-European transport network and the track are

The Central and Eastern European region has growimbined (AGTC) pass through Slovakia and create th
dynamically over the past decade, starting itBossibilities of linking and separating the intetsms of
development even before the accession of many ef tHese routes.
leading economies to the European Union.

Infrastructure shapes mobility. No major change i2 Status of intermodal transport in
transport will be possible without the support of a Slovakia

adequate network and more intelligence in using it. The Slovak Republic is not currently using a public

The geographical position predestines Slovakisa8sp intermodal transport terminals (hereinafter TIT) tme
through commodity flows between eastern and westeffie sense. All six active TIT are currently opetaby
Europe and in direction north - south, northwest private companies, usually operators of the intetaho
southeast and southwest - east [1]. transport. The construction and operation of thelipu

In order for the Slovak Republic to know and toaccessible and non-discriminatory network —services
engage as much as possible in international trahghe provided through the intermodal terminals is onethaf
essential prerequisite for the efficient operatioh main elements supporting the development of the
combined transport is the precondition. combined transport, but mostly continental transior

Intermodal  transport, which includes combinedhe Slovak Republic. The purpose of this combined
transport, represents an environmentally friendhd a transport is to replace the road freight as much as
energy-efficient freight transport system in freighpossible, using environmentally acceptable railread
transport logistics chains. In the transportatibgamds, it waterways transportation, along with the flexilildf the
effectively exploits the advantages of particulavd@s of road transport. To achieve this goal it is necgssar
transport, especially in the Slovak Republic, eE§C develop a fully-fledged and progressive public tewh
railways, inland waterways and road freight. for intermodal transportation in places where tiiferént

In particular, the geographical location of the SRypeS of transport Systems are interfered.
should be used as an advantage for present anck futu

logistics services. Stimulating demand from theldisr 2.1  The framework conditions for the terminal of

leading manufacturers of goods for the use of tags intermodal transport

services and the subsequent creation of a rangeaity The framework conditions for the ideal terminal of
services, the SR offers a chance for an advantagegitermodal transport can be described as follows:
operation and networks of logistics centers in aro - length of the railroad for loading and unlivay
including intermodal terminals. The fact that tHevak 750 meters,

Republic is at the crossroads of two different canm - the length of the marina is at least 110 meters

and wide gauge gauges gives huge potential for the _ depth of docking area for a 2.80 meter dive,
transport of goods from Russia, Japan, Korea aridaCh desirable for a dive of 3.50 meters,

to the EU countries and is a prerequisite for their . handling equipment capable of handling any
reprocessing in the SR. Another strategic advantdge standardized and loaded intermodal cost unit (1ISO

Slovakia is that the three main transport corridafr¢he
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containers, swap bodies, manipulative semi-

trailers), 2.2 Technical features of the Slovakian terminals
- 100% backup of handling equipment, Intermodal terminal Dobra (CTT Dobra) (Figure 1)
- load capacity of handling equipment so thataih  Operator: Trans Container — Slovakia, a. s.

handle any intermodal load wunit. TheCTT Type: Rail traffic — road transport

manufacturer's recommendations are 40 to 4Rail traffic — rail traffic (change of gauge, 1 435
tonnes on the hanging device (spreader and clawynm/1 540 mm)

- the capacity of the terminal set up to allow &rea: 180 750 fn
combined train (600-750 meters) or inlandStorage area: open: 2 648 m
waterway vessel to be processed within 1 hour, covered: 245 i
and road freight delivery vehicles not expectedechnical equipment: Rail mounted gantry cranet5@
more than 20 minutes [2]. pieces

Container handler LUNA RLS - 45-CT
All these requirements, except for the loading andumber and length of rails: 8 pieces (170 m, 802 m)
duplication of handling equipment, stem from
international agreements and European law, besttermodal terminal Bratislava (CTT Bratislava)

described in the AGTC. (Figure 1)

The requirement for duplication of handlingOperator: SPaP, a. s. Bratislava
equipment results from the practice of manipulati®art CTT Type: Rail traffic — road transport
of the combined transport offer includes terminalnland navigation
parameters, which are also carefully studied bybttder. Area: 21 000
Few shippers or combined transport operators are $torage area: 11 00CGm

danger of "blocking" the shipment due to a technic&echnical equipment: Gantry crane (2 pieces —2L6t,

failure of the transporter. Consequently, interniodgieces — 20t, 1 piece — 36/32t)

terminals without back-up handling equipment ar¢ nd-ront compiler LUNA 45t — 2 pieces

accepted in practice because of the possibility @table ramp RoRo — 1 piece

"blocking the carriage" in case of failure. Number and length of rails: 2 pieces (150 m, 300 m)
The requirement for the load-carrying capacityraf t

handling equipment follows from UIC 599 OR Techhicalntermodal terminal Kosice (CTT Kosice) (Figure 1)

Specification  "Suitable Loading and UnloadingOperator: SKD INTRANS, a.s.

Equipment for Combined Transport Containers oETT Type: Rail traffic — road transport

Wagons" and  manufacturer's  recommendationArea: 14 820

Ultimately, however, the recommended load is based Storage area: 2 600’m

the total maximum weight of the intermodal loadtuni Technical equipment: 2 pieces - Tire crane (1), 12

which can be loaded onto the road vehicle, andstite 2 pieces - Side loader 35t

pure intermodal, a combination of water and raitheut Number and length of rails: 2 pieces (2 x 180 m)

a path [2].

,r" PO | an!
jf\ =3 \
czech republic _J el \
P Trstena » | _aen o
| / f i i
A Zilina S L
= 8 * Ruzomberok
,/, i _——’f \\u‘
/ /
¢
¥ i ]
—— . Kosice J -
mmmm | Bratislava e__ Dobra/ ukraine
Austria 1 - . |
\ Sladkovicovo j'/ jl_ ]
‘II . o w N nd
| Dunajska Streda o
\ —
{ il
~ o ==
B Hungary
Legend:
Combined transport terminal @® Combined transport terminal

temporarily out of service

Figurel Map of intermodal terminalsin the Sovak Republic
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Currently there are two intermodal transport teatsn The biggest shortcoming of TIT in the Slovak
in use (CTT), one in Dobra and another in DunajskBepublic is the total obsolescence and lack of the
Streda. Other, pure container terminals are siuate sufficient number of handling equipment, insuffidie
Kosice, Zilina, Bratislava UNS, Bratislava portoperating time of the manipulation tracks necesdary
(Palenisko) and in Sladkovicovo. downtime minimizing of the trains block formatiomca

The Container terminals in Bratislava UNSfor loading and unloading of the ITU, underusedirbess
Bratislava-port (Palenisko), Zilina and Kosice wéxglt opportunities related to the number of strategroganies
during the 70ties to the 80ties in the last centasy in the automotive industry, either directly orieht® the
container transhipment centers for needs of ecanonproduction of cars or parts for their productionrepair,
group of the socialist countries. and what is the main weakness in comparison wi¢h th

They were primarily designed and facilities forCzech terminals, their linkage with logistics cestr
handling 20-foot (6 m) ISO containers 1C. The aurre  Increasing of the terminal capacity and complenoént
trend aims for using larger 40-foot (12 m) ISO 1Ahe provided services means that everything igexdfén
containers and other types of cargo units. Theapeiv one place. Such like services may be forwarding and
terminal in Dunajska Streda mainly serves as anngnd banking services, but also providing of the
terminal and longterm storage of inland shippingiccommodation and refreshment for waiting customers

containers.

2.3 Terminal capacity problem in Slovak Republic

as well as fuelling, sealing and weighing road eidsi
etc.

Between most important terminal problems in SlovaB Terminal development in Slovak

Republic belong:
- lack of handling equipment
too small area for storage
insufficient ultimate load of the foundation
too small area for transhipment
no free space for future terminal expansion
insufficient capacity of road connection
insufficient capacity of railway connection
too short rail tracks
insufficient capacity of inland waterway conrieat
(if any)
opening hours too short
other (connection to the logistics centrum).

3.1

The biggest shortcoming of TIT in the Slovak

Republic is the fact that TIT does not comply (witte
exception of terminal Dunajska Streda and Dobrah wi
requirements for intermodal transport terminalates to
the technical equipments according to the inteonati
AGTC agreement. These requirements include:
- length of at least one railway line to load amdoad:
750 m,
- wharf length: min. 110 m depth to dock dive: 2rB0
3.5m,
- handling equipment able to handle any standaddiz
and established Intermodal transport unit,

- load handling equipment so that they can handie a
intermodal transport units - 40 to 42 tons of han

equipment (spreader and collets)

- wholly deposit handling equipment,

- capacity of terminal is set so that it could beck
train combined transport (600-750 m) or inlan

trucks for dispatches did not expect more than
minutes.

C?.l

waterway vessel processed to one hour and the ro gr

Republic
The main limiting factors of the container termmanh
Slovakia are:
- lack length of transhipment rail tracks,
- inconvenient handling devices in terms of their
number, load, speed of handling and the possiiity
manipulate all intermodal units - containers, swap
bodies and trailers
- lack of storage areas within reach of handling
equipment, requiring an increased number of
manipulations with shipping intermodal units.

From the existing terminals (name and location of
operator in brackets), container transhipment cente
Bratislava UNS (SKD INTRANS, Zilina), Bratislava -
port Palenisko (SPaP, Bratislava), Kosice (SKD
INTRANS, Zilina), Zilina (SKD INTRANS, Zilina) and
Sladkovicovo (Lérincz Ltd.) do not comply with the
AGTC (European Agreement about Important
International Combined Transport Lines and Related
Installations).

The terminal in Dobra (ZSSK Cargo, Bratislava)
fulfills the requirements partially and the ternlina
Dunajska Streda (METRANS/Danubia) meets the
requirements to the greatest extent. Necessaryichubl

Qccessible infrastructure is not yet built in Slasafor

intermodal transport. There are roads, railways ports
in Slovakia, but at the moment no public terminate
xistent with the necessary technical parameterishwh
offer a non-discriminatory approach.

Public intermodal transport terminal Bratislava
The main objective is to build the technical
astructure for multimodal intermodal transpawtich

ill meet the requirements of the AGC and AGTC
(European Agreement on Main International Railway
Lines). The terminal is proposed in the area ofptbe in
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Bratislava poolside Palenisko. Required performanaroup of tracks for the needed number of tracksbfih

limit of the terminal is being prepared for 105 Qfits /
year. The trimodal part of the terminal is proposédot

terminals. In the terminal TIP 1 proposes to begyfive
service tracks underneath the cranes in length56f i

less than 300 m to cover three river vessels Danubad in direct reach of gantry crane. One of theaeks
Europe 1l, nearby dock edge of pool Palenisko. Thean be used as a track Ro-La.

bimodal part is an extension of the trimodal parength
450 m, so the total usable length of the cranétvalt be
750 m. The Public intermodal
Bratislava construction consists of the followingsiz
parts:

- reconstruction of the existing connecting railthe
railway station Bratislava — Central Freight Statie
Railway Station Bratislava-Palenisko, while mainiiag
the existing line,

- reconstruction of the existing rail infrastrueuin
the port Bratislava, so that it can operate on tad
proposed terminal and other existing port traffad|way
station Bratislava-Palenisko with arrival and déypar
group of tracks,

- construction of public intermodal transport temalj
operating in mode water - rail - road, which isgosed
on the west bank of the pool area in PaleniskolirSPaP
position.

3.2 Public intermodal transport terminal Leopoldov

The public intermodal transport terminal Leopoldev
proposed as the main terminal for SR, the core
international importance HUB type. That is, as atra
terminal for redistribution throughout Slovakia, thi
using loads of other public intermodal transponiaals
not only in Slovakia (Bratislava, Zilina, Zvolen oEice),
but also to create a train load to Hungary, Poland
Austria and the Czech Republic.

In the future, while increasing volumes of interrabd
transport can be expected, a second mirror termgal

transport terminaplanned. In the vicinity of the terminal it is esapes

construction of logistics centers, which is nottpafrthe
project preparation.

3.3 Public intermodal transport terminal Zilina

Intermodal transport terminal Zilina is one of the
terminals of international importance, which comesiag
the principle of the development of combined tramspy
the Ministry of Transport, Posts and Telecommuimoest
of the Slovak Republic. The proposed Intermodal
transport terminal Zilina is situated between thiway
track Zilina - Vratky and hydro-electric plant oflida in
the immediate vicinity station Teplicka nad Vahom,
which begun to build in the years 1976-1992, butenof
its critical parts has building acceptation. Thenpetition
is currently underway on the building renovation
contractor for station Teplicka nad Vahom.

The planned construction of the terminal will be
connected to the capping piece between directiandl
eit a group of the station, so the designing isedaon
the state that the station Tejh is a functional station.
Terminal will serve to load the ITU from road tdl rand
vice versa, as well as the storage of the ITUs filanned
to build five tracks, which 4 of them will be opted by
two gantry cranes with load capacity 45 t, trangsinig
goods between vehicles (train / train, train /krand vice

The terminal will perform as a bimodal transshipmerversa), or from means of transport to a storaga arel

node: rail - road transport. Its main task will be
redistribute long-distance load transported byngdiom
ports to local trains and vice versa. The mainvigtof
the terminal is expected in transshipment of intetat
transport nits railway - railway with possible stitarm
intermediate storage on paved surfaces.

The location of the proposed terminal is in théagé
of Sulekovo near the railway station Leopoldov. the
terminal, it is planned to work with two rail gayitranes
and a mechanical handling device. The range ofdiie
cranes has to be provided that they can serveaakd,
paved areas for short-term storage, and roadoéatirig
and unloading road vehicles. Areas for long-teranage
shall be operated with mechanical handling device.

vice versa. One track will be also used for Rolams$port
(trucks using front ramp loaded on a special rajlwa
wagon platform and continuing the journey on treenix.

In addition to cranes, it is recommended that gmminal
possessed at least one additional reloading meshani
that could be moved to areas outside their reasham
additional mechanism for the transport of empty
containers a mobile device will be used with a céapaf
approximately 15 tons.

Terminal will provide ITU handling of Zilina region
and the northern part of the region of Trencin,walt
eventually help with lines RoLa in the north - dout
Terminal is located at the intersection of the kk@&@TC C
- C E40 and C - E63 and its catchment area withr80

The trains used for the intermodal transport teaiinrange allows the terminal to serve the region djlithe

before departure and after arrival are processettheain
own departure/arrival group of tracks, locatedhie $pace
between the rail tracks in the direction from Lddpe to
Trnava and terminal intermodal transport terminal 1

Departure/arrival group of tracks will be part okt
railway station Leopoldov.

In the case of building the Terminal 2, the intedalo
transport terminal will be built up the departurelel

north districts of Trencin region, the region Os#rén the
Czech Republic and the southern part of the Ka®wic
Voivodeship in Poland. The terminal will have thliy

to be a input terminal for traffic in all directisand in the
future to be part of a logistics center for theaad
northern Slovakia.
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3.4 Intermodal transport terminal KoSice [2] Intermodal promotion center: Available:
Company Interport Servis, Ltd. offered in the http://www.intermodal.sk/technicke-poziadavky-na-
metropolis of eastern Slovakia, KoSice, comprehensi intermodalny-terminal/67s ( Sep. 2017). (Original i
logistics and transportation services since 19%& drea Slovak)
in which the company operates was built in 1970 and
originally served as a central transship centreao$ with
an annual turnover of up to 50,000 pieces. Nowadlag's
Interport Servis ranks among the modern Europepe tyReview process
of logistics companies and in its area equippetl siate Single-blind peer reviewed process by two reviewers
of the warehouse, logistics and IT systems. It ajger the
national railway transship center and the netwdrkide
tracks with a direct connection to the Ukrainiaiways.
The company is a certified by quality system 1SO
9001. In the area of Interport Servis there areiter
“Haniska and Customs branch office Kosice” which is
designed in compliance with anticorruption prograamsd
to transparently and equitably for freight forwangli
company located in leased offices in the admirtistna
building of Interport Servis company.
With outer transshipment is possible to load goafds
any kind from wide gauge track to normal gaugeioe v
versa. Ramps makes also possible to combine
transportation systems, which set another degree of
freedom, road transport - railway or truck - wagdmo
ramps also allow interleaving goods immediately rupo
landing and after a period of time secondary logdire
desired vehicle. Capacities of unloading ramps 25e
wagons, which in terms of max. Tonnage is abous,2
tons of material. Capacity of wide gauge and normal
gauge is identical. To tracks of European dimensien
must include a system of train-formation track. The
Interport company has five train-formation trackedily
connected with the station Velka Ida.

4 Conclusion

Support for the development of intermodal transsort
crucial in order to develop intermodal transportd an
stabilize the transportation system equal to athedes of
transport. The existing intermodal transport openat
highlighted some distortions at the domestic trarsp
market, which do not create an equal field for
competition. For this reason, it is necessary litash to
the gradual levelling of competition conditions feach
type of transport in the market, it is also a suppor
creating infrastructure of intermodal transport, ickh
unlike the infrastructure of other types of trangpahich
is built systematically over many decades, is laggi
behind.
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