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A Feasihility Study on the Economic Aspect of Sea Transportation System
between Inchon and Youngjong Island
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Abstract

The purpose of this study is to analyze the economic aspect of sea transportation
system between Inchon and Youngjong island in which Inchon international airport is
being constructed. Total demand of sea transportation arising from in the airport and
Yongyu * Muwi leisure complex was estimated. To select optimum transportation route,
environmental conditions in and around Inchon harbour and Youngjong island including the
change of water depth by tide and cwrent, fog, rain, wind and typhoon, etc., were
investigated. The preliminary consideration on ships (size, velocity, transport capacity,
price), routes, operational modes, terminals and berthing facilities were carried out. The
transportation cost per passenger by sea transportation system was estimated to compare
with that of land transportation system. It was found that sea transportation system
proposed is competitive to the land transportation system.
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Table 1 Prediction of daily transportation demand
of Inchon airport

Yer| 05 2010

Passenger 52810 7,18 9139
isitors 81,76 1805

Intenational| "> | A
flight 159 2581 370

Total 118,061 15431 20,14

4415 4643 5218

Devision

Passenger
Domestic | visitors | 1108 1067 108
flight rew 7 % 1
Total 5580 538 6372
Employee 3603 4699 62211
Gross total 150674 | 208241 | 27,720
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Table 2 Distribution of transportation demand in Inchon international airport user

(Unit : %)
Southem | Narthem

Northem | Southem | Western Kang

S | S | Sew | M0 | Kore ) Reome | | Ohes | Tod
Internat. Ratio
fight % 056 A48 1538 48 131 3% 131 1208 10000
Domestic
flight & - 2041 1583 2156 1681 unn 35 013 090 10000
employee
Airport
support - 570 43 10 89 3% 169 000 0.03 10000
complex
Internat.
business - 2041 1583 2156 1681 nm 35 013 090 100.00
center
Lasure - 940 587 1% 4757 4% 1666 047 364 10000
complex

Table 3 Estimated daily traffic due to

Kyoung Ki province

the airport user

from Inchon, southern Seoul and southern

( Unit : Number of cars /day)

Distribution 2000 2005 2010
Automobile 17,294 20,360 26,297
International Bus 36.69% 175 185 234
Sub Total 17,469 20,545 26,534
. automobile 744 707 706
Airport Domestic Bus 44.41% 15 10 11
(one side) Sub Total 764 717 717
Employee Automobile 1,418 1347 1,250
R Bus 44.41% 193 102 86
Freight Truck 675 980 1,474
Sub Total 2,286 2429 2810
Automobile 38912 44,828 56,506
. Bus 766 54 662
Total (Both side) Truck 1350 1,960 2948
Sub Total 41,028 47,382 60,116
Airport support Automobile 14,604 10.981 22,341
complex Bus 9157% 1,081 679 1,385
(Both side) Sub Total 15,685 11,660 23726
International business Automobile 4413 6,538 11,582
center Bus 44.41% 459 280 510
(Both side) Sub Total 4872 6,818 1202 |
Gross total Automobile 57,929 62,347 20429 |
(Both side) Bus 2,306 1,553 2,557
Truck 1,350 1,960 2948
Gross total 61585 65,60 %934 |
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Table 4 Prediction of daily sea transportation demand by the airport

Mean Share of Volume of traffic
entrain sea in a day(car)
rate transp. 2000 2005 2010
Auto. 1.7 0% 28.964 31,173 45,214
Bus 246 1,153 776 1,278
Total 30,117 31,949 46,492
Auto. 17 0% 23,171 24,938 36,171
Bus 246 922 621 1,022
Total 24,003 25559 37193
Auto. 1.7 0% 17,378 18,704 27,128
Bus 246 691 465 767
Total 18,069 19,169 27.3%

Table 5 Prediction of daily sea transportation demand on Yongyu and Muwi leisure complex
(Unit : No. of passengers and cars /day)
2001 2005 2010
No. of tourists in a year 1,600,000 6,000,000 11,800,000
No. of tourists in a day 4383 16,438 32,328
Volume of traffic in a day 531 1,99 3,923
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Fig. 2 Roads and railroad planning for Inchon international airport
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Table 6 Proposed sea transportation routes

VA -4F 7 HdFFA2d 758 A48 AAH 24 4

Designed routes Advantages Disadvantages Suggested vehicle
Songdo new town's 1. Coincide with Inchon's develop . High speed
Ist proposal harbor(Inchon's side) program l'l ; befmem glfgr;uﬁw catarmaran{only
(182 km) > The front of southemn | 2 Good road condition own I passenger’s and high
fide embankement 3. Easy to acquire a big plot s harbor construction | o carferry)
The 2nd fleet’s harbor of »
nd proposdl | navy(Inchon's ice) ég‘;“r;v’;”dm“g’ﬂﬂw 1. Uncertainty to use the 2nd ]
(1925 km) < The front of southem 3. East to acquire 2 big plot fleet’s harbor of navy
fide embankment : aoqure 2
The 2nd fleet’s harbor of | 1. Unnecessary to make a connection| 1. Necessary special oraft
2nd proposal | navy(Inchon's side) road (ACV) at low tide )
{1718 km) & The front of Yongya | 2 The shortest coures to airport 2. Big coat for dolphins
LC terminal construction{dkm)
1. Disadvantage to acquire a
The front of Doesirg | | qy e ogance of big polt
3rd proposal sawmill(Inchon's side) L .
(7 k) o The froat. of Whasan Youngjong island 2. Traffic congestion Carferry
’ Lo . 2 Good road condition 3. Necessary connection road to
point in Youngjong island the dosest L C.
33 Mgt Table 7 Principle characteristics of the proposed ship
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. Leisure
Airpart complex
Passenger Passenger
ship hip Carferry
Hull form Catamaran | Catamaran | Catamaran
Principle
demensions /XIX
(L+B+Drd, Jx8x35%12 AX12 HX15X45%2
Unit : m)
Pesn-
Capacity| gers 200 300 400
Cars - - )
Ship speed 40 knots 40 knots 30 knots
Power of engine| 3000 kw 4000 kw 9,140 kw
Price of vehicle | $5 Million | $ Million | $12 Million

Table 8 Time interval and number of departure

Year

Time intervl and ceqired No. of tip | 0L | 4% | A0
Daily sea transportation demand

(both sides) £50 | 825 | 4%
Maximum No. of departure/ ship 9 ) )

{one suide)

Max. transport B B

20 seats capacity/ ship 40

pessenger ship | Recuired No of ship | 11 10 1
time interval Somn } 6mn | 4mn

Max. transport _ _
30 seats capacity/ ship 660
passenger ship { Required Noof ship { 7 7 10
time interval 85 min. - 6 min.
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TOC = DOC + I0C = DOC(1 + k;)

o714, TOC = total operating cost / seat -
km, k= BE 05~1002 Fojxict A3 £3
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7wk s=-*18] (maintenance cost, 7,,=0.03)
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s=4%49 1215 v]S(average crew cost per
person)
N=2%7 A4 (humber of passenger seats)
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U=47 ¢]8-AzHannual utilization in hours)
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Table 9 Comparison of technical and economical
data for seabus

Unit Type | Type 2 | Type3
Length(L) m 20 100 30
Breadth(B) m 55 80 90
Depth(D) m 28 35 40
Draft(d) m 13 12 12
Ship Speed Kis 20 200 00
Capacity Persons 100 0 0
Displacement tons % 160 19
Hull Form Catamaran | Catamaran | Catamaran
Endurance Years 12 12 12
Price of Ship $ Million 350 500 600
Fuel cons./mile ke/kwth 04 04 04
Lub. oil cons,/mile @howeh 1015 1015 1015
Power of Engine kw 2066(1850) | 3,000(2700) | 4000(3600)
Interest Rate % 100 100 100
Discount Rate % 100 100 100
Inflation Rate % 50 50 50
Insurance Rate % 15 15 15

Table 10 Comparison of transportation costs
varying with ship size
(Unit : 100 million won)

Description Type 1 | Type 2 | Type 3
, Amortization | 3500 | 500 | 600
Capital cost ™y et 275 | 3230 | 390
St wal | 575 | 820 | 990
Crew cost 0620 0.740 0.740
E‘ém;; 060 | 0w | Lom
Voyage cost | Revair fee | 06X | 0900 | 1080
Lubrication ol | 0062 | 0100 | 0131
Others 044 | 030 | 03%
Manage, ot | 0514 | 0880 | 1067
S.wal | 320 | 380 | 4464
. Fuel cost 2872 5721 7.154
Operating cost | ™ = oge | 0300 | 0600 | 0800
S ol | 34m | 63 | 774
Cost 12537 | 1847 | 2118
Min. profit 0oal | os% | om6
Total cost 1208 | 1967 | 281
Transport cap. Persons 876,000 | 1,606,000 | 2,299,500
Uit fare Won sl | % | o
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A 100 Seats passenger ship
B : 200 Seats passenger ship
@ : 300 Seats passenger ship

Amountof Fare (won)

kf (fullness ratio)

Fig. 6 Comparision of transportation costs
varying with ship fullness ratio and
ship size

Table 11 Summary of estimated cash flow for
200 seats passenger ship

(Unit : 100 million won)

Years of e plsfs ot e folnfeeius
Incone 2zl uis|s|s 515 |5 (5 |7 (20
veyment |5
Bme | boliin | BB
Inerest 6 [ a0 [ faofas Jao s o is fuo Jos To Jo o
Operaing exgense | {100]0s]110{ 20{105 20 2] o[ a3 ] 5
s Siplas T T {15 135 Vs s s Tso Jao [ s s aafus
Defit |6 {unjw
Aooumuted vt cash fow | |7 [7 |6 |46]1 a5 Jno uus[ss{ras[ s ||
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