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Abstract The Korean government establishes a strategy to develop the Busan New Port as a world ranking
two transit-oriented port. This paper aims at presenting an efficient inter-terminal transport (ITT) system in the
Busan New Port as a method of achieving the government strategy. First, it presents results of long term
forecast for the inter-terminal transportation volume in the port. Second, it proposes two systems to treat ITT in
the port; Double stack Multiple Trailer System (DMTS) and Rail-based transportation system. The
implementation methods in the port are introduced in detail for the both systems, and the required number of
the systems and costs are calculated for implementation of both the systems. B/C for DMTS is analyzed to 3.7,
moreover unit-fare per [tonkm] can is lowered to 67% against current fare. DMTS is shown to highly potential
for efficient ITT in the port.
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[Table 1] Forecast of container volume in Busan Port [4]

Years 2010 2020 2030
VEIOJ fﬁe (*1000RT) 262,072 | 416,721 629,382
(*1000RT) 236,636 | 376,954 584,628
Container
14,194 22,354 34,630
volume | (x1000TEU)
(100%) | (157%) | (244%)
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[Fig. 2] ITT volume in Busan New Port
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[Table 2] Forecast of container volumes shared by the
Busan North and New Ports [14]

Methods 2011 2020 2030
(1000TEU) | (1000TEU) | (1000TEU)
North Port| 8,434 5,893 9,130
Ml | New Port | 7,751 16,461 25,500
Total 16,185 22,354 34,630
North Port| 8,434 8,137 12,605
M2 | New Port | 7,751 14,217 22,025
Total 16,185 22,354 34,630
North Port| 8,434 5,811 4222
M3 | New Port | 7,751 16,543 30,408
Total 16,185 22,354 34,630
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[Table 3] Forecast of ITT container volumes in the
Busan New Port

Scenarios 2011 2020 2030
(1000TEU) | (1000TEU) | (1000TEU)
Ml 214 658 1,020
Pessimistic
M2 214 569 881
(4%)
M3 214 662 1,216
M1 214 1,564 2,423
Neutral
9.5%) M2 214 1,351 2,092
M3 214 1,572 2,889
M1 214 2,469 3,825
Optimistic
M2 214 2,1 4
(15%) ,133 3,30
M3 214 2,481 4,561
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[Table 4] System alternatives for ITT in the Busan New

Port
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[Table 5] The required numbers of systems and costs for
Single Truck and DMTS

Price Numbers of Costs
rice/set
Al i systems (100M W)
ternatives (100M #) Y
2020 | 2030 | 2020 | 2030
Single Truck 1.5 18 36 27 54
DMTS 5.06 7 14 3542 | 70.84
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[Table 6] The required numbers of the rail-based system

and costs for 2020

Components of Rail-Based System Nz;z‘;;;f ( 1(():(;)13;)

Track Triangular track 1A 271.23
Rail-based shuttle systems (; :Z;z) 84.9

Vehicle RT (f(:;;ii};:; thood 6 cars 8.88
YT (for stop-block) 4 cars 5.92

Reach stacker 2 cars 5.94

Electricty Catenary 8Km 42.67
Rectifier 2 sets 10

Transponder 320 ea. 0.16

Wireless antenna 42 ea. 0.84
Control CTC 1 set 25
Onboard control device 5 set 20
RBC(Radio Block Center)| 3 sets 15
Miscellan| Earthing, Cable, Optical, | set 2

eous Duct, etc
Total 472.54

[Table 71 The required numbers of the rail-based system

and costs for 2030

Number of Costs
f Rail-B.
Components of Rail-Based System systems | (100MW)
Triangular track 1 set 1,557.75
Track
Double track 8~13 Km | 271.23
Rail-based shuttle systems ( 168 sce;:s) 169.8
. RT (for neighborhood
Vehicle terminals) 8 cars 11.84
YT (for stop-block) 8 cars 11.84
Reach stacker 3 cars 8.92
Catenary 12.89 Km 68.75
Electricity
Rectifier 2 sets 10
Transponder 516 ea. 0.25
Wireless antenna 65 ca. 1.29
Control CTC 1 set 25
Onboard control device 7 set 35
RBC(Radio Block Center)| 4 sets 16
Miscellan| Earthing, Cable, Optical, 1 set 3
eous Duct, etc h
Total 2,190.67
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[Table 8] Results of benefit calculation for the alternative
systems, (unit: 100MW)

o . Travel time .
perating . Environment Total
Alternatives cost r'eductlon cost .
.| Freight . . benefit
reduction Freight| reduction
cars
2016 1.2 2.7 0.0 1.4 53
DMTS | 2020 4.4 99 0.0 3.6 17.9
2030 10.0 22.5 0.0 8.2 40.7
RAIL- | 2020 6.6 0.4 0.6 54 13.0
Based
System | 2030 17.7 26.5 3.0 14.4 61.7
4.2 ZMH EIEd M
AR B B4 21t AFRE Ela-2 X[ R ollA
43t v} o] JiE ¥ 307K 5.5%, 31d~40d7}
A 45%E AGIIL, BA HFUEe] 20369 o] %]
ol e 203617 BUT Ao g

Table 94 DMTSS} A=A Al28lo] 4|4 g4
F4 A3hE AAIFTE Table 904 A|AI5H ulo} o]
DMTS®] BIC 44 27} A= A2l wlg] 7]
Rt oli B2 AEA] AAE0] Holo] DMTS]
ulg) A AP, AEA AARo] Eelo) snws
ulgo] w9 A A7 wEolct.

[Table 9] Results of economy analysis for the alternative
systems, (unit: 100MW)

. RAIL-
Alternatives DMTS Based System
Total cost 283 2,826
Total discounted cost (C) 112 1,500
Operatlng cost 339 647
reduction
Freight
Total Travel Te1g 762 917
time cars
benefit .
reduction | Frejght 0 108
Envlronme.nt cost 278 507
reduction
Total discounted benefit (B) 417 692
B/C 3.70 0.46
NPV 304 -808
IRR 27.50 -2.07
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[Table 10] Results of financial analysis for the alternative

systems
. FNPV Fares
Alternatives R/C (100M) (W/TEU-km)
Conventional 6.58 1,907 3,656
DMTS 6.58 628 1,204
RAIL-Based 6.58 8,367 12,983
System
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