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Copmynuposanvl HOGble NOOX00bL K YAVHUEHUIO CUCHEMbl YRPAGIEeHUS U
opeanuzayuu pabomol NOPMOBOU UHDPACMPYKIMYPLI C NPUMEHEHUEM MOOeNUPOBAHUS
npoyeccos ynpasienus pabomsl NOPmMd, HANPAGIEHHLIX HA NOBbIUEHUE YDOBHSA
opeanuzayuu U oghpexmusHocmu  QYHKYUOHUPOBAHUSL CUCMEM YAPAGNEeHUs U
00paboOmKU MPAHCNOPMHBIX CPEOCME 8 MOPCKUX NOPMAX.

The statement of the problem and its connection with the important
scientific and practical tasks. The active development of the maritime industry and
insufficient knowledge about the scientific problems of modelling of the strategic
decision-making in the management of the port in the addition to the technological
processes of the cargo ship handling provides scientific research in this area. When
performing cargo handling modelling in the ports a lot of new tasks occurs that
require evaluation of quantitative and qualitative characteristics of the regularities of
their functioning. Limited opportunities for experimental studies in the complex chain
of the transport system makes it impossible to complete the design and
implementation into operation without the using of modelling techniques, which are
in the appropriate form of the processes of the port and the description of the process
of these steps using a mathematical model.

If we compare the used analytical and simulation modelling techniques, each
of them has its advantages and disadvantages. The first rests on the considerable
challenges that require a substantial simplification of the model and give incorrect
results. Therefore more often the imitating modelling is used for the researching of
the transport systems.

The analysis of the recent researching and publications on the subject.
From different perspectives, this problem was considered in the writings of the
scientists:  E.N. Voevudskiy, V.V. Vitlinskiy, E.P. Gromovoy, [|.A. Lapkina,
I.V. Morozova, A.A. Khanova and others. At the same time scientific knowledge of
the organization of cargo handling operations in the ports accumulated to present time
require its generalization and the further development.

Problem definition. Absence of a comprehensive approach and a significant
degree of approximations in the solution of the individual management tasks of the
port operation, as well as their settlement out of the organizational and production
structure, which has recently undergone significant changes due to the Law «On the
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sea ports of Ukraine» entered into force on June 14, 2013 [1]. These all allows to
emphasize development of the organizational handling of the vehicles in the main
objectives of the research, which are of primary importance for the following
effective management of the port infrastructure:

- creating the new approaches, using the imitation modelling considering
features of the transhipment complex for the optimizing the decision making in the
management of the port;

- analysis of the comprehensive measures for the implementation of
economic and mathematical models which optimize the use of the production base of
the port;

- selection of the optimal flow sheets of the port;

- forming of the different management methods of the port using the
complex of the algorithms to «play» different schemes of the port management;

- development of a technique in the solving the particular tasks of using the
capacities of the port.

The main material of the research. Modern Trade Port — is a transport knot
with the complex of structures and devices, providing moorage, fast and convenient
transfer of the goods and the passengers from the land types of the transport or the
inland waterways transport on the sea vessels, or from the sea to other types of
transport, storage, preparation and completing of the freights [2].

The technology of the cargo operations means the combination of the ways to
transfer cargos during loading and unloading of the ships and other transport vehicles,
as well as to perform auxiliary works related to the transhipment process. The
effectiveness of the technology used in the ports often is determined by their technical
equipment, but the process of global computerization and control of the technically
difficult cargo operations contradict to this. Therefore, use of the modern methods
allows to model different situational models, the port services faced with, interacting
with each other. In the imitating modelling used calculations are not limited, so it is
possible to generate different events in the transport system with the real possibility of
predicting the performance of the port work. The basic efficiency index of the port
work is its cargo turnover. By cargo turnover of the port it is understood all the
amount of the cargo passing through its berths, in a certain period of time [3]. For
optimal using of the mooring line and time saving of the demurrage perhaps it is
possible to use the imitation modelling.

Application area of the simulation models is not limited. Thus, the
construction of the transport model with the simulation can be divided into the
following stages:

- problem statement and defining the purpose of the research;

- development of the simulation model in the agreed frameworks;

- development or using of already existing software for computer facilities;

- testing of the model and obtaining of the results for the following
conclusions and implementation.

When introducing of improved technological processes in the ports to obtain
the results in their implementation they look toward a minimum possible combining
of the different operations for reducing the lay days of the vessel in the port. The
organizational forms of the ships operation influenced on the schedule of the port,
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which are subdivided into tramp and linear schedule should be considered [2]. The
work of the tramp vessels has the expressed random character and is performed at
different directions, and the starting points at the conclusion of the tonnage bookings
are own resources of the vessel [4]. Work of the linear ships, on the other hand, has a
defined temporary pattern, which in its turn facilitates the entry of the initial
conditions for a simulation model. Setting the parameters characterizing the port
infrastructure using the imitating modelling the optimal solution for the basic
processes of the port can be found. In this case technological process of the port work
is considered by the main stages, which include such work processes:

Preparation of the port facilities to accept vessels. This is a long-term
process, as it requires the drawing up plans for working the vessels based on the
guantity of available berths for incoming vessels, roaders and the vessels at the
moorage wall, the quantity of the crews for these vessels, the workload of the
transhipment complex, its reserve capabilities, preparation of the auxiliary vessels of
the port fleet etc. When the port is not in the intensive mode and the port capacity
includes several berths it is solved by the ordinary conclusions. The complexity of
scheduling of the ships working arise when the port has many berths, a large number
of ship calls, a sufficient number of trucks, a wide range of overloaded cargos, and
other important conditions, the analytical problem becomes unsolvable. To solve this
problem it is necessary to carry out the selection of all the possible options for
changing work situations using imitating modelling with the selected preset
parameters which allow finding optimal schedule.

Cargo receiving for transportation and management of the depot acreage.
These two processes are often interrelated and include the preparation of the depot
acreage and different parts of the port, weighing, placement and storage of the cargos
in the port, marking and documentation preparation. The complex of these actions
combines all the resources used for the storage and delivery of the goods to the ship.
This complex logistics chain can be solved only by making a simulation model of the
intraport infrastructure, which will provide a combined solution based on the proper
use of the vehicles and the routes of the cargo in the port area. Without taking into
account features of the depot resources, dynamics of the goods movement is
impossible to effectively manage by all the supply chain. The effectiveness of the
functioning of the whole chain, and as a result, quick vessel loading depends on the
efficiency of the warehouse, the frequency of use of its space and resources.

Loading the vessels in the port. Cargo operations are usually carried out by
the port facilities characterizing outloading capacity of the port. The outloading
capacity of the port, in its turn, depends on the length and number of the berths of the
given cargo specialization, determining the number of the simultaneously worked
vessels, and their technical operational characteristics [5]. The effective vessels
handling should be provided taking into account the available port resources and the
design features of the vessels, other mobile transport means, type and location of the
transhipment means, depots and incoming roads, kind of the processed goods for the
formation of the optimal process models of the cargo operations, which allows to set
way and use of the special cargo facilities, places for cargos movement with the
selecting of the optimal scheme of the cargo operation process. Requirements for the
model can be established with a maximum load capacity or cost minimization. Thus,
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the possibility of considering the peculiarities of all the components of the intraport
system and their relationships allow reduce costs and risks when making management
decisions.

Preparation of the port to sailing the vessel. This stage of the handling the
vessel requires with minimum expense from the port’s side, but it plays a very
important role in the processing vessel as a whole and includes the inspection of the
vessel and departure clearance, clearance of the cargo documents, preparation of the
necessary tools, including tugs to leave port. This process also requires the attention
of the port authorities, because the delay of the vessel due untimely provision of the
port services to sail the vessel in voyage causes financial losses. This stage of
handling is modelled on the basis of the temporary monitoring of the cargo operations
and the collection of this data for input into the imitation model and its timely
correction.

Studying the technological processes of the port work and considering their
main stages it is possible to draw a model scheme on decision making in the
management of the port, shown on the picture 1.
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The conclusions from this research and the prospects for further
scientific elaboration in this direction. Imitating modelling allows developing new
technological schemes of processing the cargo, the corrections of already used
technological schemes and studying the peculiarities of handling services on the
specific port transhipment complexes. Imitating models provide an opportunity to
predict the management process by the port operation from the decisions making to
monitoring of their implementation and documentation drawing up. The imitating
models reveal the necessity of completing of the truck park, the purchase of new
cargo devices, time scheme of maintenance works and human resource management.
This allows to "play" different management schemes based on the current location of
the cargo and vessels, to analyze different scenarios and choose the most effective
solution at a given time. The use of the imitating modelling allows the maximum
possible reduction in the number of the methods and operations in seaports
workflows. Besides the implementation of combining at the same time with the cargo
works, namely the preparation of the cargo spaces and the hatches to the
loading/unloading of bunker fuel, supply by food and water, materials, tools,
documentation drawing up and other auxiliary operations.
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Anomauis

B pmamiit crarri posrisHyTa npoOineMa eQeKTHBHOCTI (YHKIIOHYBaHHS
CHUCTEM KepyBaHHS i OOpOOKHM TpaHCHOPTHUX 3acOo0iB B MOPCBHKHX MOpTax, Ta
BXKMBaHHS METOJIB MOJEIIOBAHHS Ui iX BHUpIMIEHHS. 3aIpONOHOBAHO KOMIUIEKCHI
MiAXOAM 10 YAOCKOHAJICHHS AIFOUMX CHCTEM KEpyBaHHS IMOPTOM, OCHOBYIOUHCH Ha
aHaJTi31 OKPEMUX CHUTYAI[IHHO-TEXHOJIOTIYHUX YUHHHMKIB, 110 BUHUKAIOTh B KOXXHOMY
Trportieci mix 9ac 0OpoOKH CyIeH B TIOPTY.

[IpoanamizyBaBm OymOBY TpaHCIIOPTHOI MOjENi, IO BKIOYae OOpPOOKY
CyJlHA B MOPTY, BUSBIISIFOTHCS KJIFOUOBI i1 €JIEMEHTH, 10 TaK YM 1HAKIIE 3aJISKATh BiJl
SAKICHOI oOpraHizamii BaHTaXHUX omepanidi B mopTy. Yepe3 Te, Bil BHpINIEHHS
mpoOJieM B KepyBaHHI TEXHOJIOTIYHHMH TIPOIIECaMH TOPTIB 3alIeKUTh CBOE€YACHE
BUKOHAHHS NIepeBe3eHHs BaHTaxiB. [lornubieHe BUBUCHHS TEXHOJIOTIYHUX TPOLECIB
JIa€ 3MOTY CTBEpP/DKYBATH, IO OJHUM 3 IILISXiB BHPINICHHS MPOOJeM B MPUHHSITTI
pillleHb B KepyBaHHI POOOTH TOPTY € IMiTamiifHe MOIEIIOBaHHSI, SKE Ia€ 3MOTY
3a3/1aneriap 00paTH ONTUMANBHIITY CXeMy poOOTH MOPTY B KOXKHIN OKPEMild CUTYaIli,
3 ypaxyBaHHsIM YCiX YAHHHKIB, HABITh OpraHizaliiiHy ¢opMy poOOTH Cy/eH.
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Pesynprarom pobOoTH € aHami3 JOIITBHOCTI BXXKHWBAaHHS IMITAIliifHOT MOJEII,
0 0a3yeThbCs Ha PI3HUX YMOBaX Ta BpaxoBye Oarato (akTopiB BILUIUBY Ha MOIECIb
pobotu mopTty. Jlo TaKuX YMOB MOKHA BiJTHECTH: KUTBKICTh MPUYATIIB, IX 0COOIUBOCTI
Ta OCHAIIEHICTh, KUIBKICTh Ta TEXHIYHI OCOOJMBOCTI MEPEBaHTAXKHOTO OOJIaTHAHHS,
BHYTDIIIIHIO OpTaHi3aIlilo TMOPTYy, B3a€EMOMII0 MiAPO3ITIB, KIIBKICTh CyIEH Ta iX
TEXHIKO-€KCIUIyaTalliiiHI XapaKTePUCTHKH, 110 00POOJIIIOTHCS, O4iKYIOTh 0OpOOKH Ta
npuOyBaloTh 1O NOPTY, Ta 6araTo iHIKX (GakTopiB.

Po3pobneno 3acagm Ha SKHMX IMpaLiOe iMiTaliiiHa MOAENb, SIKIi BPaxOBYIOTh
OCHOBHI €Tanu TEXHOJIOTIYHOr0 IpoIecy IMOpTy, IO IOB’s3aHi MiX CO0OK Ta
BUKOHYIOTbCS MOYeproBo. /o HMX BiZHOCSTH: MiATOTOBKY IMOPTOBUX OO’€KTIB 110
NpUiAOMy CyIeH, NPUMOM BaHTaXiB 10 TMEPEBE3CHHS Ta KEPYBaHHS CKIAACHKUMHU
TEPUTOPISIMH, 3aBAaHTAXKEHHSI CyJICH, TIATOTOBKY MOPTY J0 BUXOJYy CY/IHA B peiic.

Hocnimkena TeMa Mae He aOu Ky 00JIaCTh BTUICHHS y MOPTOBIH ramysi. Lle
MOB’s3aHO 3 THM, IO 1i BTUICHHA HE TMOTpeOye BEMMKUX KIaneHb, a e(eKT BiI
BTIJIGHHS BiIYYBA€THCS MPAKTUYHO 3pa3zy. OcoOMMBe 3HAUCHHS BOHA OTPUMYE depe3
IHTEHCUBHY KOHKYPEHIIIIO cepe]l MOPTIiB 3a BAHTAXI Ta MOSBY HOBUX OLIBII BEIUKUX
3a po3MipamMu CYJCH 3 BEIHKOI BaHTAKOMIAHOMHICTIO. He MeHIT BaxIJIMBO 1ie U Te,
N0 IMiTaliiHe MOJETIOBAHHS MOXE BHKOPHUCTOBYBATHUCH B BEIUKHUX Ta MAaMX
ICHYIOUMX TOpTax, a TaKOX JUIs TOPTiB, SKi IIOWHO TMOOYJOBaHi, IO POOUTH
iMiTariiHi Mojeni yHiBepcalbHMMH 3ac00aMy B TIPHMHATTI pillleHb B KepyBaHHI
pobotu mopToM. ['Hydyka cucTeMa J03BOJISE OOUpPATH MOJEIh 3 MaKCHMAaJTbHUM
3aBaHTa)KEHHs a00 MiHIMI3ali€l0 BapTOCTI 0OCIyrOBYBaHHS B TOPTY, IO JO3BOJIUThH
CYJIHOBJIACHHKAM OOMpATH s ce0e BUTIAHILINI BapiaHT.

Hogi migxomu, mo chopMoBaHi B CTAaTTi JO3BOJATH MOKPALTUTH CUCTEMY
yIpaBJIiHHS Ta opraHizamii poOOTH MOpPTOBOI iH(PACTPYKTYpH i MiABHIIMTH 0OCAT
BaHTAXKOIIOTOKY Ta 3ayduTH HOBi. OKpiM LBOTO iMiTalliliHE MOACTIOBAHHS JI03BOJISIE
BIITyKaTH cnaOKi JaHKW B ICHYIOYMX TEXHOJOTIYHHUX CXeMaxX OOpOOKH CynIeH Ta
PO3pOOIATH Ha IX OCHOBI HOBI, IO BPaxylOTh MPOOIIEMH ITOTIEPETHIX.
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