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Abstract: Reducing costs forces of companies to look foremes also in field of management, support and
implementation of material flow. This is connectgith the optimization of costs for product distrilan, which forms

a significant part of the total cost of the companypractice, it happens that making plans fotrittistion of materials
within a distribution space is left solely to theplementers of distribution and it drivers of vébsc As a result is
uneconomic material distribution and unnecessasy twreases to his distribution. The objectivelha paper is to
propose a methodology for optimization of transgpdanning from DC PreSov to the individual Tescatsimithin the
region that comes under this distribution centhee Tethodology is based on the Clarke and Wrighhgalgorithm.

1 Introduction The algorithm results from a hypothetical arrangeime

The international retail chains entering the SlovaRf placesSn (wheren is number of places), which are
market and the competitive struggle for customergeh Supplied from distribution centi@Cx, according to figure
introduced the need to open logistics and distisbut 1. The initial plan of transports, which is gradyal
centers in Slovakia, which is why optimization ofimproving, lies in individual supply of each of thiaces.
distribution within the frame of logistics is a hissue. |f we mark the distances of places (for example in
Distribution of products is one of the main funosoof kilometreS) from the distribution centre d@ the initial
Alfa PreSov distribution centre (hereinafter onlyCD Value of transported kilometres . is calculated using
Pre$ov) within the scope of Alfa Stores a.s. invakia, formula (provided that; = d;) [S]:
and that is why improving of product distributicenmains

one of the opportunities leading to cost cuts itiviies o
connected with distribution from the producershe final Zy 0= 22 d, 1)
consumers — customers [1]. The objective of theepép =1

to propose a methodology for optimization of trasrsp

planning from DC PreSov to the individual Alfa it @ @
within the region that comes under this distributio
centre. The methodology is based on the Clarke and &“ /d
Wright saving algorithm. . @
d,, >
2 Clarkeand Wright saving algorithm s @ /d: :
Alterations of methods and algorithms have lecht® t )
situation when various distribution parameters den d,..,
monitored at the same time, thus creating trangpartes
according to precise requirements of the custoraarcs
the system itself. The savings algorithm developgd @ e
Clarke and Wright in 1964 [2] seems to be the most Figure 1 Arrangement of routes [5]
suitable option from the viewpoint of speed andpiaity
[3]. It is probably the reason of its wide utilizat in Maximization of savings that can be achieved if the
commercial routing software systems (see e.qg. [4]). individual places are gradually included into thele is

the criterion for creating the circle. If we, forample,
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replace the first two circles for a single one (Fe&g2) and . Hypermarkets:  KoSice, PreSov, Poprad,
mark the distance between pla&geandS asdy,, we will  Michalovce, Vranov nad Tdpu, Rodava, Humenné,
obtain savingsi, in the amount of: KeZmarok, PreSov 3K (3000%nsales area), KoSice 3K
(3000 nf sales area).
u,=2d,+2d,-(d,+d,+d,,) Alfa Company uses road vehicles for distribution of
goods. The goods are transported on pallets. Toansp

U, =d, +d,, —d, 2 plans are done by the Transport Department of DC
PreSov. The employees from the department usedheir
d, knowledge and the empiric experience for transport
@—P@ planning. The planning system does not use any
automatic mode [1], [5].

O &)
\:\%ﬁ‘2=t>¥1 ﬁ" o

z,=2d,+2d, z,=d,+d,+d,

alolx

Figure 2 Creating the circle for n = 2 [5] ; 3 &0 s \ §_ £ ~
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The simple version of the Clarke and Wright savini
algorithm rests in two steps:

1. Calculation of savings;.

2. Selection of max uj) if the connection is i
possible, i.e. if: .

»  Thecircle is not closed prematurely or. §

e Other requests are not fulfilled, for example]
capacity ones. ]

Many variations on the savings algorithm have
developed. Mole and Jameson [6] generalize ti§
definition of the savings function. Altinel and mc[7]
report enhancements due to Gaskell [8], Yellow [9]
Paessens [10], Golden et al. [11], and Nelson.€l3]
and propose new saving criterion [13].
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3 Analysisof distribution system in Alfa
Company ] iR | : -
DC PreSov was established because there was a n€egigure 3 Quadrants of DC Pregov distribution regi

of more efficient supplying of Alfa business units

(hereinafter only BUs) in Eastern Slovakia, andmhai  1he plans are put together using the orders frora BU
because the distribution centre in Beckov had datte daily basis. Number of ordered pallets for tiery
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cover the needs of all BUs in Slovakia. DC PreSog,y i the decisive criteria. Requests for palléts Fresh
supplies Eastern Slovakia with fresh food goods M Eq0d have a priority before pallets with Ambienbds,
Fresh Food, and dry food and dry goods with & coOmmMQyhich means the transports are planned in suchyaava
name Ambient [1], [S]. There are 19 BUses in thgioe:  gatisfy the requirements of BUs asking for freshdfo
*  Department stores: Kosice, Presov. _ first. In case the capacity of the vehicle is nsediup by
* _ Supermarkets:  Svidnik, ~ Stropkov, K€ presh Food pallets, we either add pallets with Ambi
Kapusany, Moldava nad Bodvou, Krompachy, Kn&ky  go0ds to be delivered in the same transport t@theor a
Chimec, Medzilaborce. combined delivery is created between 2 or more Bitls
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Fresh Food pallets only, and then the requests fbarger BUs, mainly hypermarkets, requires sevenaed
Ambient pallet types will be satisfied during thexh more pallets than the capacity of the vehicle fissiich
transport which will be either direct, accordinghigher case, direct deliveries in these BUses with maximum
requested volume or, again, combined with other BYs utilization of the loading capacity of the vehickre
[5]. planned when the daily transport plan is being qreg
DC PreSov distribution region is divided into 4[1], [5].
quadrants (Figure 3). During the creation of corabin If the daily requirement of a concrete BU cannot be
transports only cities within a single quadrant &meen satisfied by direct transports using the maximupacay
into consideration. BUses in KoSice and PreSov haveof the vehicle, which means the request is not Hiphe
special position. They are looked upon as inteimestof of 33 without any space left, a direct transport36f
guadrants in the distribution region and that is/wey pallets will be scheduled and the remaining reauest
belong to each of the four quadrants. It meansithtite pallets will be included in combined transport pieg
combined transport plan within the frame of onedyaat process [1], [5].
we can also consider the option of combining BUs in With regards to the fact that there are days wioames
KosSice or PreSov. of the BUs, especially supermarkets, do not hawe an
request for pallets from DC PreSov, the connectiohs

4 Application of Clarke and Wright saving these BUs must be excluded from the list of saved Ik
algorithm for solution of concrete is obvious that there is no need to visit the Bl tiiay,

problem with distribution i.e. include it in the transport plan.

P d thodol s based lculati It is convenient to exclude also connections of BU
~roposed methodology 1S based on - calcuiation %fouples the combined requirements of which exce&ed 3
savings between individual BUs according to form(@g

allets, i.e. the vehicle capacity, from the lidt kon

Number of BUs .is 19. Possible connections. respe Bvings. It is obvious a combined transport to dhes
quadrants from figure 3. The calculated savings aE%upIes of BUs cannot be planned

organized in ascending order according to the amolin The methodolo .
: gy can be summed up as follows:
saved km (Table 1). Connections of BUs where tlvedsa 1. Excluding the connections with BUs which have

_km equal 0 or less are exc[uded from the_ list, tass i pallet requests from DC PreSov for the followitday
irrelevant to think about combined transport insth&Us,  ¢.0 the list of km savings.

because there are no saved km. 2. Specifying the direct transports with maximum
utilization of vehicle capacity to those BUs regues

Table 1 List of savings between the individual BlUsekm more than 33 pallets,

—

Comecin | | ot o | Comcton | o | ot | o | ot | 3. Including th ining pallet ts of th

3 6 206 6 18 71 4 14 26 10 14 11 11 15 6 : u Ing e remalnlng pa e reques S0 ese

0 [ 15 (172 4 [ 6 [0 [ 8 [14 25 [12 19 [u]n 1956 BUses to combined transport planning.

3 11 145 2 14 68 2 6 23 1 18 10 2 15 5 . . .

s 13 [135 | 6 [ 8 |66 [ 12 |13 [ 25 | 5 |16 [10 | 2 [18 | 5 4. Excluding the combinations of these two BUses

T B T e P the combined number of pallets of which exceedf@8

11 [ 14 (18| 1 |14 [64 [ 8 [12 [ 21 [14 [15 [10 [ 6 [19 | 5 the list of km savings.

3 14 117 11 17 64 18 19 21 14 16 10 7 9 5 R . .

6 |1 [ur| 3[4 [63]| 9 [w 191 [8 ]9 ]7 [10]s 5. Planning the combined transports according to
116 62 19 9 £ . . . .

7T Tior T s Tee T 2 Tl s o[ s 5 s+ the application of Clark and Wright algorithm.

T o B T i B e 6. Setting direct transports to these BUses the

Llzfoitefulsioflrl1]nlslzlnls request of which is lower than 33 pallets but itsweot

17 |18 [ o1 | 8 [ 11 |57 [ 10 [ 17 [16 | ® [ 12 [ 8 [ 11 |16 | 3 possible to plan a combined transport to them.

nTirTes o T3 Tas T Tis T T o T2 T2 7.  Setting the sequence of realization of planned

13 18 88 4 10 46 5 6 14 1 9 7 2 13 2 1 1 i i

T N L B BT e e B B direct and combined transports according to theripyiof

5 |13 |8 | 4 | 5 [40 |15 | 16 | 14 | 1 |19 [ 7 | 2 | 4 | 1 Fresh Food.

3 12 85 5 17 40 15 19 14 2 17 7 6 10 1

4 18 84 5 18 39 8 10 13 3 19 7 16 17 1

e e e e v s s u s> w 5 Evaluation of Benefits

AN NN RN R R The main benefit of efficient distribution plannirig

T T B T T L an economic one. The costs of transportation reptes

slule ulvislulblolulw[s]«[7]9 one of the most significant cost elements in comspar

5 |15 [e1 [ 1 |15 [ 20 [0 [12 [12 |3 |9 [ 6 with the other logistics activities in the distritmn center.

6 T T s i Tas T+ s T T Tl Efficient planning of distribution, with regards to

6 [ilmlizlwixw]slisluls | 4le economic factors such as price of fuels and lakiewrery

important when cutting the overall costs of tramtgtmn.
- ; Daily transport plans in DC PreSov were monitored s
[1], [5], [14] when planning daily transports froC o5 g quantify the economic benefits of the designe

Presov to the individual BUs. The limit of vehicleyeiogology. There were achieved these averagg dail
capacity is 33 pallets. Daily requirements of thEsB | oqits 11, [5I:

regarding the number of pallets from DC PreSov vary

The capacity of a transport vehicle is a limitiagtbr
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. Decrease of the number of transports by 10 %. Frozen Products, Interfaces. Vol. 35, No. 3, 2@§5,

. Decrease of the number of km driven by 7 %. 202-214.

. Decrease of consumption of fuels by 7 %. [5] STRAKA, M.: Distribution Logistics, How effectely

. Increase in the capacity utilization of the védsc product put on the market,*ledition, Bratislava,

by 9 %. EPOS 2013, 400 p., 2013. (Original in Slovak).

Another benefit which is not insignificant is theved [6] MOLE, R. H., JAMESON, S. R.: A sequential route
time. On one side, the time necessary for elaing dihe building algorithm employing a generalised savings
daily transport plan is shorter and, on the othée, sthe criterion, Operational Research Quarterly, Vol. 27,

time necessary for transporting the goods from D&S&v No. 2, 1976, pp. 503-511.

to the individual BUs is shorter as well. Expresgetime  [7] ALTINEL, I. K., ONCAN, T.: A new enhancement of

when 1 km driven by a vehicle represents 1 minute, the Clarke and Wright savings heuristic for the

decrease in the number of kilometres by an avet8ge capacitated vehicle routing problem, Journal of the

km a day means approximately 3 saved hours a day. Operational Research Society. Vol. 56, No. 8, 2005,
Last but not least, there are also the ecological pp. 954-961.

benefits. Reduction of the number of transports #red [8] GASKELL, T. J.: Bases for vehicle fleet schadgl

number of driven kilometres reduced the impactfom t  Operational Research Quarterly. Vol. 18, No. 3,7196

environment caused by motor traffic. pp. 281-295.
[9] YELLOW, P.: A computational modification to the
Conclusion savings method of vehicle scheduling. Operational

The designed methodology has brought mainly Research Quarterly. Vol. 21, 1970, pp. 281-283.
increased efficiency in the planning and distribati EllO] PAESSENS, H.: The savings algorithm for the
process, above all with regards to the time necgdea vehicle routing problem, European Journal of
elaboration of such daily transport plans by using Operational Research. Vol 34, No. 3, 1988, pp. 336-
convenient information technology, such as software 344
application designed for the needs of DC PreSov. [11] GOLDEN, B. L, MAGNANTI, T. L,

The benefits of optimized transport planning showed ~NGUYEN, H. Q.: Implementing vehicle routing
themselves in the economic area connected with algorithms, Networks, Vol. 7, No. 2, 1977, pp. 113-

distribution, namely in lower number of kilometrdrsven 148.

during the daily transports. This methodology resul [12] NELSON, M. D., NYGARD, K. E., GRIFFIN, J. H.,

from the conditions and possibilities of the DC $ene SHREVE, W. E.: Implementation techniques for the

but, through small modifications it can be used to  Vehicle routing problem, Computers and Operations

optimize distribution in other distribution centres by Research, Vol. 12, No. 3, 1985, pp. 273-283.

Alfa Stores a.s., not only in Slovakia. [13] BOZEK, P., KNAZIK, M.: The new methodology
for simulation of the production system, Izhevsk:
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