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Abstract - The purpose of this study was to identily evaluation factors and analyvze the relative importance among fictors to select a
suitable transportation method or transterring the increasing amount of transshipment at multiple terminals at the Busan new port. 1o
accomplish this, the evaluation factors were selected through a literature survey and brainstorming of a group of experts associated with
the port operation, and were classified into five major factors and 15 middle factors. The evaluation factors classified hierarchically were
surveyed relative to workers in organizations such as shipping companies, port corporations, container terminals, and related ministries.
The importance of each fictor was calculated using the hierarchical analysis process (AHP). As a result of the importance analysis, priority
was assigned In order of safety, productivity, investment efiiciency, operational efficiency, and policy conormity. Through this, it was
necessary to select a suitable transportation method r the transshipment cargo in terminals while cusing on the cargo and terminal
security and preventing accidents. As a result of calculating from six ITT transportation candidates, the priority was determined in order
of monorail, Autocon, and so on as ITT transportation suitable for the Busan new port.

Key words : Inter Terminal Transport(ITT), evaluation factors, analytic hierarchy process, Busan New Port, alternative
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Table 1 Evaluation factors and sub—elements of the I'TT alternative
level 1 level 2 Description
Minimize terminal s .. .
. Minimized congestion in the terminal due to reduced Y/T transport
congestion
Productivity Secure on time .Contnbutes to securing on-time delivery of container by using ITT
infrastructure
Turnaround time Contributing to reduce turnaround time
System safety Stability of ITT operating system with existing terminal system
Safety Accident prevention Prevent possible accidents while operating ITT infrastructure

Cargo and terminal

. Information security for terminals and cargo in ITT cargo operations
security

Expected effects for establishing ITT infrastructure(Return on investment,
Increased productivity, Improved operational efficiency)

Investment . Connectivity of ITT infrastructure with various technologies which will be
Future extendability

Effectiveness

Efficiency introduced in future container terminal
Linkage between railway | Linkage between ITT infrastructure and existing railways and hinterland
and hinterland warehouse
Minimized maints . . .
fmize c;;ltam enance Minimize maintenance costs for ITT infrastructure
Operational Maintain ITT operating | Reduced additional costs (rehandling, additional shipping) by introducing a
Efficiency cost new ITT system
Minimize ITT space in | Minimize the space required in the equipment field due to the construction
the terminal of ITT facilities
Minimize road congestion | Minimize congestion on roads due to reduced R/T transport
Policy
Tncompatibili Contribute Green Port Contribute to green port by using green energy
ty

Create new employment | Effectiveness of job creation by ITT infrastructure and its operation

Source : Joint research on the installation and operation of Busan New Port ITT platform(Author reorganization), Busan Port
Authority, 2014
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Table 3 The results of the importance evaluations

Criteria Sub Criteria Iﬁgﬁ;ﬁe Cﬁ?gﬁﬁd
Minimize congestion in the terminal 0.231 0.045
. Secure on time 0.481 0.093
Productivity | 0191 P around time 0.283 0.056
Total 1 0.194
System safety 0.223 0.107
Accident prevention 0.327 0.157
Safety 0.476 Cargo an(? terminal security 0.450 0.217
Total 1 0.481
Cost effectiveness 0.241 0.032
Investment Future scalability 0.525 0.071
Efficiency | U1 | Linkage between railway and rear complex 0.234 0.031
Total 1 0.134
Minimized maintenance cost 0.272 0.029
Operational 0.106 Maintaining ITT operating unit price 0.382 0.041
Efficiency ’ Minimize required space in the terminal 0.346 0.037
Total 1 0.107
Minimize road congestion 0.236 0.020
Policy Green Port Contribution 0.374 0.032
Incompatibility 0.09 Employment manpower creation 0.390 0.033
Total 1 0.085
Aol Mg TR 24 B451 k. 29 284 HAE FHRIL Y/T, AEFIY/T, MTS, Shuttle,
o ARLAEL ITT 9 @7 #4(0.382), erujd W 22  Monorail, Autocon®. 2 AA3G o AAE THFo el
S H28H0346), FAHE HE HAZH0.272) o 24 AS FESE] st Huld 94 AL 33, iAol "
HAom, AA B AFase 18 Y FE(0390), DA T ITTS #dE st fofo] dErtE ooz 33
LAEak 7]109(0.374), 9% =2 EF HA3H0236) o2 H AES vk A5 Ay 1A AEe] ITT thete =4
WA = A 6719 Alzele] e oy o] AT
Table 4 ITT alternative definition
4. Bk AEHTT CHete| £ RMER 5
Alternative Definition
BT SHAEE &4 Fue I Al Aol A ohks) Transport a container between quay and
A AAE I 9T Goussiatiner(2011)& EFELE A 32 o Y/T yvards in combination with the yard
% suhom of= 23 MTSE AXom, Oh et al(2014) chassis
© DMIS, HEA A~ES AT 5 ool e In an existing Y/T SySFem, unmanned
’ o= A-Y/T cargo transportation using unmanned
OE], FRIREAE sl Qv Eidde dtel] wh-s AlY technology
2SS SFATE Alado® m=e] SKY Train Corporation, MTS Way to organize and transport 2 or 3
=9l9] Fright Shuttle Internationale] 71#-sla 9lom Tl z}-& container trailers (ex, Houcon)
R =9 dREs GTACA HHLAMHamburger Hafen und Shuttle Transporting cargo using tram routes

developed for passengers to transport cargo

Connect the port and the outside of the
Monorail port and transport cargo wusing the

LogistikAF AR &9 ZFolt} Cargo Tram(A &) 5 =49
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T FU7|ER FEI A Adeti JE s S5 A system that automatically and
o] o} Autocon consistently  transports containers  or

trailer-loaded cargo
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