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Abstract : Container terminals are various in terms of layout, cargo handling systems and operational aspects resulting in difference
in productivity and economic feasibility. Therefore, by evaluating different terminal types, more comprehensive understanding can be
grasped, For this the paper aims at evaluating the three terminal types under operation, the conventional terminal, the unmaned terminal
and the indented terminal, with respect to productivity and cost. Based on the results in connection with the situation of Korean container

terminal operation, feasibility for each type is discussed with suggestion for the optimal type.
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Fig. 1 Estimation for introduction object by terminal type
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Fig. 2 Estimation by surroundings attribute of terminal type
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Table 1 Considerable elements to determine terminal type
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Table 2 The scale by terminal

L BARA & ECT Ceres
Sl 3900000 | 1250,000 | 950,000

SE(TEUAD | 0 250, :

1

shzo] (m) | 3200L) | 970 2282

FA% A (Fm) | 1328 62 63
A %4 (m) 15 166 137
# el oy

A Fakaeh(F), TR A Bald 9 AE 21, 2000
HAA (), P RE gt Wix|ela) Baial. 1997
Ceresglobal, “The 2lst Century CERES PARAGON
TERMINAL,, 2001

Table 3 Equipment of PNC Terminal

Bl ™ 2 H 32
o
o 59
EEE ) 99 o ?&gg
Yard Tractors 210 ™
A & YT Chassis 210 oH
IS Rail Tractors 14 o
Reach Stacker (E) 8 o
Reach Stacker (F) 2 o
Breakbulk Chassis 1o
Rail Cranes 4 o d+8& RMGC
25 0 FARNS(E), TE Zidely By 2948 B31A, 2000
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Table 4 Equipment of ECT DSL Terminal

FE TR ) 1
ordzgel | 8 o 4= Dual Trolley
System
ASC 23
AGV 53 o
" 2284 | Yard Tractor | 4 ©l
TF = Straddle
‘ Carrier 6o
MT Tractor | 2 tj
Reach
Stacker 5

Z}& : Containerization Year Book, 2002

Table 5 Equipment of Ceres Paragon Terminal

o5 W e
otz g <l 9th(5t): Curved Rail) |229, Twin-lift
427%H) | Barge 28] 2 9 168 7
TFE
Strad@le 39 o 1 over 3
Carrier
A5 : Liftech, "CERES CRANES; , 2000
Fakaginbe] =dEk o g<l | <Table 3>} #o] )
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Table 6 Productivity by terminal

T A7 ECT Ceres
Total Area
(TEU/yr.Tm) 2.94 2.02 151
Total berth
length 1,219 1,289 648
(TEU/yr,.Bm)
Berth equipment
(TEU/yrBe) | 30000 156,250 86,364
Yard equipment ‘
|
(TEU/yr,Ye) 50,000 2801 1 23171

F 0 7 AL <Table 2>9] HmY 58
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Ao BaAgate] 50,000TEU/Cranel 7+ ,
Ceres Paragon Terminal®] 23,171TEU/Crane& 7} WA o}
Bl T
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Table 8 Construction cost for berth reclamation
(Gg) : Whel/m)

¢) Case 3 : Ship-in-a slip ¢F8 + S/C Al Case 3
G Case 1 | Case 2 gua loaemed] 7
Table 7 Total cost of equipment by terminal
T & Case 1 Case 2 Case 3 Qe AL aeltm 0 i o i -
E gulugante)) | 541456 | 156574 | 114801 SRl | 5088 | 15k | 9 | 1@ | 230
A 25 F(TEUAN)| 3900000 | 1250000 | 950,000 gy B 9600003220400 | 165100 | 6700|2374
H]-&-(1)/TEU 123,085 125,259 120,843 A 22,336 7493 3921 1,606 5525
F 0o v]4e A QEIMAT BA0EN A Y A ZALE v A A 27424 | 903 | 488 | 287 | 7775
SEABANST MBRTE wAT WIS VN e vwagu, 8 adeld Hild 5234 4440

HarA, 2000
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Table 9 Construction cost for yard reclamation
(99 WEe)

gl

T Case 1 Case 2 Case 3
X Wkl 2 438,856 196,065 199,227
T A-FAL 70,243 25,220 21,395
A 509,099 221,285 220,622
T AN g ZAFAL v &2 BabAEnte) A el A £

Asgt Heldat wAEst Hupde] wEg w

o2

Table 10 Labor costs by cases

i o g w7t Case 1 Case 2 Case 3
[H9] | 99 | 64 | A9 v & | AL]| 2%
QC71A} 44440 | 102 | 4533 | 27 | 1200 | 33 | 1467
b NES 30690 | 180 {5524 | 48 | 1473 | 54 | 1657
2] a4 3060 | 21 | 644 | 9| 276 | 12| 388
T/T7)AF 130890 | - -9l -] -
ol% Y/T714} 36,080 | 536 19339] 11 | 397 | - -
ohiatel ok AH]7]AL | 40700 | 297 [12088] - | - | 99 | 4029
wez 3060 12 138] -] - | 5] 1%
ez S/C71A 36080 | - - 18] 649 | 12| 433
v w3 30690 | - - | 6| 18] 4|12
Hude7]AL 36080 | - - 6 | 216 | -
P R/S7A 40700 | 27 1109 | 18 | 733 | -
TR Eegnada)l| 36080 | 12 | 433 | 12 ] 433 | -
A 060 | 6 | 184 6 | 14| -
& A 4213 6,022 8231
AE STl Abery, TRk HuldAdE dAR,
1999. 4

F) A7) AL A THEE

75% Hkg

el

¥

@ 94
+@HE EA4L Ty, fAHEEY, Ao & 2
#alof AT B =Fd A Al ALgo mE S FEY|
49 astch AH] ARE Al ] dWrte RARIE
A ANA BAEH AEE H889. <Table 11>9]
Case® H| AFEAIZEE 7]E22 Cased YW EL
<Table 12>} o] =& 3Act.
Table 11 Yearly using time by cases
(2l Az
T Case 1 Case 2 Case 3
AAEEFH (TED) 3,900,000 | 1,250,000 | 950,000
QCA4Hd (Lift/hr) 236 25 35
QC ©] &A17F 136,364 50,000 27,143

ol &4+ %/QC 7 6 4

H/oF= AMul A A7H 954,545 300,000 108571
Fraction of Load/ all lift 89.5% 89.5% 89.5%
Total Loaded Lift/yr 3,490,500 | 1,118,750 | 850,250
of=z 7| Lifts 6,981,000 | 2,237,500 | 1,700,500
oF= 0] A aHd (Lift/hr) 11.6 5 7
of=gu] o] -§-A| 7F 601,310 414,352 242,929

A5 @IAGFAALY, TRANY HeldAY 2ABE,
1999. 4

Table 12 Yearly power using costs by cases
(9] - k)

287 D7HH/AIZE) | Case 1 | Case 2 | Case 3
Quay Crane 64,000 8727 3,200 1,737
RMGC 19,200 11,655 - -
ASC 15,360 - 6,364 -

S/C 16,589 - 2,406 5831

AGV 13,824 - 4147 -
Yard Tractor 13,824 13,196 - -

A - 33,478 16,117 7568

AR @EHGFANLY, TRAAY HuEAY A we,

A3 FYA =" 39 gHujdd 725 ug oz 3o
AEE Avn]g, e - of= SRR v)g, A4Y], 9Y]
58 TE3A 7 Case ¥ F H|-8L2 <Table 13> Zt}

.

2 ’Ship-in-a slip’ A& (Case 3)¢
TEUR & A Qnj8o] 377,892¢ o2 dulk <oty BF(Case 1)
9] 2963269 Hl3] F 1288 HE Zolx HAARALE &

A
T 3
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Table 13 Total cost by cases
(29} : rhsl)

& Case 1 Case 2 Case 3
A7 A E5ZHTEU] | 3,900,000 | 1,250,000 | 950,000
gH] =& 541456 | 156574 | 114801
Infrastructure oty 27,424 9,035 7775
o of= 509,099 221,285 220,622
© A4 536,523 230,320 228,397

Q1ziy 44213 6,022 8231

49 33478 16,117 7,568
Al 1,155,670 | 409,033 358,997

Table 14 Costs by an item per TEU
(4g - )

g Case 1 Case 2 Case 3
AAE B 5 H(TEU) | 3,900,000 | 1,250,000 | 950,000
&) wg 138,835 | 125259 | 120,843

oty 7,032 7,228 8,184
Infrastructure | ©F= 130,638 177,028 232,234
AA 137,570 184,256 240,418

Q174 11,337 4818 8,664

TG 8584 12,894 7,966

Al 296,326 327,226 377,892
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Fig. 3 An introduction adequacy automated terminal type
due to increase labor costs of general terminal
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Fig. 4 The scale of suitability by terminal type
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Table 15 Total estimation for suitability by terminal types

TR | 2E|8 | A | FjE?| apdsl He !
A Eed | 1.00 1.88 2.36 0
1 Enpd | 117 164 1.00 1
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