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2.1

Brian (1993)
(1)

2-1

(2)



211

1.
Conex
1957 (Pan
Atlantic Steamship Co.) Sea-Land
35x8x8
Matson Navigation
24x8x8
500 TEU
2.
1966 4
700~1,000 TEU
3.
1971
2,000 TEU
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1984

(Round the World Service, RTW)

1996

40-42.8

211

211

3,000 TEU

/ /

4900-7200 TEU

1969

1969

1971

1978(1973

)

1988

1996
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700~1500 1800~2400 1700~2500
500TEU TEU TEU TEU 3300~4400TEU |4100~-4800TEJ |4900~7200TEU
23 26 20~22 23~245 23~24 24~25
25~30 322 ( 32.2 322 37113775 40~42.8
)
6 7~9 8 8 8 9
2 2-3 3 4~5 4~5 5~6
20.40 9 ISO
17.24.35 ISO |6 (45.48 )
ISO
(RO/RO) (LASH)
(1991 12 )
(SEABEE) (1700TEUV) ( )
(
)
200043 10/23/2000
2.1.2
9% 10
5,000 TEU
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1990

1990
1996 6,000 TEU
(SLOT)
4,000 TEU
20 2,000 TEU
(Thomas 1997) 6,000 TEU 2,000 TEU
Drewry Shipping Consultant John
Fossey 2002 10,000 TEU
6,000 TEU 27%
40%
9,000 TEU
2005/6 2002/3
Hub portder Fper t
8,000 TEU
2010 10,000 ~15,000 TEU
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1984

1987
(U.S. Line) 4,300 TEU
Hapag-Lloyd NYK
NOL 1993 / /
Load Center
800 TEU
2,000 TEU 6000 TEU

300 -14

-155 12

-15.2
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(Fastship) Geoffrey Phillips

Dynamar
Phillips
A3XX
( Phillipps
20%
$8,000 )
2.1.2:
2.1.2

US$H/

17~28 0.21

7 0.40

5 2.00

2.5 20.00

International Transport Journal May 12, 2000.
3~4 | 5

1,500
TEU 9~25 kn ( 58%) 15~19
kn 1,500~2,500 TEU 70% 18~21 kn 2,500~4,000

TEU 90% 20~24 kn 4,000~6,000 TEU

71% 23~25 kn 6,000 TEU 80%
24~26 kn 25~26.5kn

2.1.3
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213

(kns) (%)
1500 TEU 15-19 58%
1500 ~2500 TEU 18-21 70%
2500 ~ 4000 TEU 20-24 90%
4000 ~ 6000 TEU 23-25 71%
6000 TEU 24-26 80%
Ultra Large Container Ship 25-26.5 NIA

2002

"Review of containership fleet and future in
containership design” 8,000 TEU
2015
12,000~15,000 TEU
global pivots regiona pivots sub-regional main
ports minor and feeder ports
(Main Port)
(Side Port)
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40

(Total International Logistics)
(Door To Door Service)

D
(2)
)
(4)

6,000
TEU

(Pasir Panjang)
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ECT
(Automated Guide Vehicle AGV)
(Automated Stacking Crane ASC)
ECT-Sealand 20~25%
50% (Thomas 1997)
(Ceres Terminal Inc) 1999

(Ship-in-a-dlip)
300 8000 TEU

9.

1980

EDI

10.

90

EDI
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11.

90

2002

EDI

EDI
(PORTNET)

AP-Moller

¢ 2020

2020

50% 50%
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3,600 40

13
20 (move)
1,000
31.5
20 TEU
2.1.3
DREWRY 2000
23 TEU 1999 11%
1.

(1)

(2)
3)
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(4)

hub & spoke

()

D)

hub

(2)
5,500 TEU

know-how

3)
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(4)

Shipping Act
1984 Ocean Shipping Reform Act 1998
DG IV

ILWU (International Longshore Worker Union) ILA
(International Longshoreman Association) JHTA (The
Japan Harbor Transportation Association)

(5)

1999
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31

PPX)

Drewry
TEU
20%

Drewry

49 TEU
5,000~5,999 TEU
TEU 47.9%
311

(1)

(2)
1999  69%

2001

3-1

(Post Panamax Container Ship

6,000 TEU

6000

1.85
64.6% 4,000~4,999

1996 100%
60%



3)
(4)
©)

(1)
(2)

3)
(4)
(5)

24

1000 TEU

3.1.1Containership orderbook (at May 2001)

Total Current % of
Teu range |orderbook| fleet current
('000teu) | (‘OO0 teu) | fleet
<1000 60 465 12.9%
1000-1999 131 1242 10.5%
2000-2999 303 1100 27.5%
3000-3999 127 722 17.6%
4000-4999 349 729 47.9%
5000-5999 272 421 64.6%
6000+ 490 265| 184.9%

Source: Drewry Shipping Consultants Ltd.

3-2

10%



D - ( Panamax)

1972
3,000 TEU
Panamax Liverpool Bay Class
287 32.2 13
13 1970
Trio Scandutch
1981
Hapag Lloyd 3,500 TEU
1984 12
4,300 TEU ' econships
32.3
(2 Post Panamax
1988 4,340 TEU 'C
275 39 14

APL

4,000 4,000 TEU
1993 1999

1990
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(NYK) 1994 4,743 TEU 'Altar
300 37 13
14
1972 1994 2,000 TEU
13
1990
NYK
2000 2002
417 1.42 TEU
( 312 ) 4000 TEU
175 976,991 TEU
68.6%
3.1.2 2000 ~ 2002
1,000TEU 1,000~1,999TEU | 2,000~2,999TEU | 3,000~3,999TEU |4,000TEU Totd
TEU TEU TEU TEU TEU TEU
2000 | 47 28949 50 76541 26 62,934 12 424000 56 | 301,369 191 512,193
2001 | 8 5978 23 34,180 38 93,222 13 436000 60 | 357807 142 534,787
2002 | 1 850 3 4516 16 37,220 5 16,100 59 (317,815 84 376,501
Total | 56 | 35,777 76 | 115,237 80 |193,376| 30 | 102,100| 175 |976,991| 417(1,423,481

NYK Research Group / Seaborne Commerce ASIA Jun. 5th 2000.

34



(Lloyd’'s shipping economist)

2001 170
143
311
200
150
100 D
=]
50
b
1994 1995 1996 1997 1998 1999 2000 2001
D 55 70 78 95 110 116 140 143
- 15 32 52 73 90 105 143 170
Lloyd's shipping economist
1999
5,500 TEU 80 90
4,800 TEU
4,000 TEU
311
2000
2001
275%37
) 61,000 dwt 14
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MOL NYK

37 300

276x42 ( x )
16 5
500 TEU
24 26
90 1997 Maersk-Sealand
6,600 TEU Sovereign Maersk
14 (L.O.A) 318 (Beam) 42
14 25 2000
Hapag-Lloyd 2001

2003 7,500 TEU Hamburg
Express 2001 Sovereign
Maersk 320 42.8 145

25.3 (2002 )
C-10 45

34 17

7 8,000 TEU

3 Ultra-large containership
( )
(Ultra Large Containership ULCYS)
9,300TEU
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Dr.Hans Payer 2002 “

Ports & Harbors2002 China Shipping
Container Line
9,200TEU 9,800 TEU 18
CMA/CGM
Maersk-Sealand 8,400
TEU S P&O NL
9,200 TEU 14.5
16 17
(Ocean
Shipping Consultant) 2001 12,500
TEU
David Tozer 2010
10,700 TEU 12,500 TEU
12,500 TEU (ULCYS)
56 22 9,000 TEU
10,000 TEU
13
ULCS
2002 Containersation International
Maersk Sealand
Ultra-Post Panamax Containership
2003 AP Moller Odense
S
404 52
10,500 TEU Ultra-post
panamax

37



(4)

400 60
21 243,000 DWT 24
18,154 TEU 3,000 5,000 TEU
3.13
3.14 2001
3.13
m m m TEU

OCL 1972 287.0 13.0 32.1 13 3,000

Hapag Lloyd 1981 246.5 125 32.2 13 3,500

USL 1984 289.0 12.0 32.0 13 4,300

APL 1988 275.2 12.5 39.4 14 4,340

Hapag Lloyd 1991 294.0 12.6 32.2 13 4,400

HMM 1992 264.1 135 37.1 14 4,411

NYK 1994 299.9 13.0 37.1 14 4,743

OOCL 1995 276.0 12.0 40.0 14 4,850
Maersk 1996 318.2 14.0 42.8 17 6,000+

P&ON 1998 299.9 14.5 42.8 17 6,690

Hapag Lloyd 2001 320 14.5 42.8 17 7,500

Samsung 8800 2004 347 14.5 45.6 18 8,868
BRS 115 2000+ 362 16 56 22 11,612
BRS 140 2000+ 405 16 56 22 14,252
Malacca Max 2010 400 21 60 24 18,154

Opportunities for container ports 1998 31




3.14 2001
TEU TEU
P& ON 4* 6,690 APL 6*4,832
Maersk / 9*6,000,3*6,418 MOL 54,700
Sealand 9*4,354,6* 6,200 Cho Yang 4% 4,545
NYK 5*5,700 DSR Senator 6*4,545
Hyundai MM 4*6,400 MISC 2*4,469
Evergreen 135,364 66332 Hapag Lloyd 4*7,500
Hanjin 5*5,300 CMA/CGM 9*6,500
Cosco 6* 5,200 MSC 10*6,700
Yang Ming 5*5,500 UASC 10*3,800
OOCL 4*7,400 ZIM 3* 3,500
NOL 4*4.918 K Line 8* 3,456

Containersation International 2001 11

(1)

(2)

3)
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D)

2.5%
3-5% 9.5%
9% 11% 2
TEU
30%
113 9. 1111
2)
3.15
(TEV) (M) (M) (M)
13,000 380 55 14.5 22
15,000 400 69 14 24
18,154 400 60 21 24
Drewry shipping Consultant
3.15
15m 400 m

8,000 TEU
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120—150 move

3

TEU
4-5

(4)

330 move

3-11

70—100

60 m

15000



()
70

20-30
(ULCC)

3.2

1. 18,000TEU

TEU

18,000TEU

100 DWT

48 DWT

70 90

DWT 30

DWT

VLCC 30
20 DWT

DWT

1960

8,000 TEU (  Hapag-Lloyd "H"

Niko Wijnolst
2010

3-12

1973
48 DWT
20-30 DWT
20

(VLCC)

1,000

Delf

1999



Wijnolst 21
60 Wijnolst
" (Malacca-max)

B& W/MAN
100 megawatts
25
3.2.1
6,000 TEU 4,000 TEU
21.1 1,000 TEU 10%
TEU
3.2.1
6,000TEU 4,000TEU
125 188 335
171 295 24.0
150 175 14.3
50 63 20.6
29 44 34.1
706 912 226
417 481 133
1,648 2088 011

p.289

3-13




17.5

21
(Suezmaxes) ( 12,000TEU 17.4
50 ) (Suez Canal)
(Panama Canal)
15,000 TEU
$100
?
Wijnolst
(feeder)
Hisman-Itdrec
74 70
Wijnolst
21
Wijnolst
Wijnolst ! )
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: Hugo& Van
Emmerik Mr.RobertW.Hugo

14,000 TEU 18,000 TEU
(pendulum routes)

Gioia Tauro
Algeciras/Gibraltar L.isbon
| SP
Dynamar Dirk Visser "
?'Visser

ISP (Integrated Service Provider) -

3-15



|SP (one-stop shopping)

ISP
:15 NVOCC
4,400 TEU |SP
ISP Visser
3.3
1.
3.1.2
15,000 TEU
400 56 16
22
8,000 TEU
1999
" 8,000 TEU “

3-16



TEU

Sulzer

D

12,000

“ 15,000 TEU
6,000 TEU
12 RTA96C 90,000 bhp brake horsepower
Man B&W 93,000 bhp
single screw 8,000 TEU
1992

5000 TRL ...

1997

(2) 6,000 TEU

3

3-17



Mitsui OSK MOSK
Makoto Ishi “
21
1998 Cargo Systems
O’ Mahony
10,000 15,000 TEU
1996 Drewry Shipping
Consultant(DSC)
6,000 TEU
4,000 TEU 20%
4,000 TEU
TEU 1,000
6,000 TEU
TEU 500 DSC John
Fossey 2002 10,000 TEU
6,000 TEU 27%
40%
9,000 TEU
2005/6 2002/3
John Fossey ”
8,000 TEU 10,000

3-18



TEU

GL 2010
5,000TEU
regional ports 1,500 2,000 TEU
minor ports
classifiers
25%
41%
(1)
2)
526,113 TEU 20
1999
100,000 TEU 1980
De Monie
2000 2010

3-19

15,000 TEU
east-west trades
3,500 TEU
maj or

12.3%

1997
container traffic



growth

331
331 1995 2010
TEU % TEU %
1995 100 142 -- 100 142 --
2000 156 222 o6 156 222 56
2005 236 235 ol 215 306 38
2010 327 465 39 275 391 28

Drewry shipping Consultant

multinational transport
floor-floor

15,000 TEU
pendulum itinerary
De Monie 15,000 TEU
off-shore
De Monie " " necklace

off-shore mega-hubs

3-20




De Monie
GioiaTauro , Mina Raysut,
Manzanillo Gioia Tauro

TEU
De Monie global
pivot ports

regional pivot ports
sub-regiona main ports feeder ports

321



20 1995
46% 1998 70% 2001
83%

(Economic of Scale)
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D)

(2)

TEU 100

3)

4-2



(4)

Drewry
2002
2001

1980
1984
40%

1999

2002

5.8%
4% 12.6%
911

15%

4-3

14.5%



Drewry
88~91.7% 2000 95.6%
2002
5.2% 1.4%
7.6%
71.1% 2001 81%

ANEC ANERA TWRA FEFC

2000

4-4

2002
2001 92.8%

2001
71% 2002
3.2%



D)

P&Q
Nedlloyd NOL APL

(2)

6,600 TEU /
3)
0
0
80
M aersk/Sea-land 167
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(1)

(2)

3)

(4)

1990

(Consortium)

(Isomorphism)

46



4-1.1 1997 (P&O)
(NEDLLOQOYD) (P&O
NEDLLOYD)

(NOL) 1997 11 (APL)
(HANJIN) (DSR-SENATORW)
CMA-CGM CPSHIPS LYKES
COSHIPS 1999 11 Maersk Sea-Land
M aersk-Sea-L and
411

1 (P&O)+ (NEDLLOYD) |P&O NEDLLOYD

2 |CMA+CGM CMA/CGM

3 (HANJIN)+DSR+SENATOR |[HANJIN

4 |CPSHIPS+LYKES+CONSHIP CP SHIPS

5 (NOL)+ (APL) [NOL/APL

6 (EVERGREEN)+LT EVERGREEN

7 |IMAERSK+ (SEA-LAND) MAERSK-SEA-LAND

4.3
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ScanDutch Trio Ace

1990

NYK
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one-stop
services
1998 18
120 964 TEU 1999
138% 136 6,842 TEU 2000 7.0%
146 3,062 TEU

Grand Alliance Hapag-Lloyd, MISC, NYK,
P& ON New World Alliance
APL, MOL United Alliance
DSR-Senator UASC 1993 Happag-LI oyd
NOL
1999
MEARSK
MEDITERRANEAN
SHIPPING CO. 1999
4.3.1 1998
1999 1997

15

4-9



431 1998
(MSK/SL) (MAERSK)+  (SEA LAND)
(NOL/APL)+MOSK +
(NEW WORLD ALLIANCE) |(HMM)

(P&O NEDLLQOYD)

(GRAND ALLIANCE) |(HAPAG-LLOYD)+ (NYK)
(OOCL)+MISC
(UNITED (HANJIN) DSR-SENATOR+CHO
ALLICANCE) YANG+UASC
(K-LINEFYANG (K-LINE) (YANG MING)+
) COSOC
MING/COSCO) ( )
(EVERGREEN)
(UNIGLORY)
4.3.2 Maersk  SeallLand
1999 Maersk-Sea/l.and
Cl
2002 293 690,000 TEU 1998
167 438 TEU
1998
99% 96.5% 90.1%
4.3.2

4-10




432 1998

Maersk/ Grand Hanjin/ Cosco/
TNWA ,
Sea-Land Alliance Tricon | KLing'Yangming
Maersk & |HMM; Hapag-Lloyd; [Hanjin; Cosco; K Ling;
Sealand |MOL;  |MISC; DSR-Senator; | Y angming
¢ ) NOL/APL |NYK; Cho Yang
P&O Shipping;
Nedlloyd; [ASC
OOCL
( ITEV) 167/438,089 | 90/325,487| 93/350,197 | 98/355,050 | 65/12,714 |112/416,392
48.5 68.9 99.0 90.1 96.5 42.1
(%)
1996 1998 1998 1998 1998 1968
Containerization International February 1998.P.36
2000
4.3.3 98
35
42% (PPX)
20 MEARSK-SEALAND 14 PPX
2001 70
2000 476 PPX
96 20% 2001 PPX 166
PPX

4-11




4.3.3 2000

2001
QY
( 2
98 25 20 45
(GRAND ALLIANCE)
MEARSK/SEA LAND | 86 14 14 28
( 3
84 35 10 45
(NEW WORLD ALLICANCE)
83 6 12 18
(YML/K-LINE/COSCO)
4
66 7 5 12
(UNITED ALLICAN)
59 9 9 18
(EVERGREEN/LT)
476 96 70 166
LLOYD'S SHIPPING ECONOMIST DATE
1.
2. NYK HAPAG-LLOYD P&ONEDLLOYD OOCL MISC
3. NOL/APL MOSK HMM
4. HANJN CHOYANG DSR-SENATOR UASC
434
/
(Untied Alliance) 66
PPX 16
30% PPX 20%

4-12




4.3.4

/ /
PPX PPX PPX
#(Grand Alliance)| 11 50 14 48 25 98
Maersk/Seal and 13 45 14 49 14 86
(New world Allicance) 16 52 19 32 3 84
5 51 1 35 6 83
(YML/K-L/Cosco)
(United Alliance) 7 66 7 37 7 66
(EvergreaV/LT) 9 41 - 38 9 59
61 305 51 239 96 476
89 4 17
PPX
19 60%
PPX / 21%
4.3.5
%
/ / /
#(Grand Alliance) 134 25.2 -
Maersk/Seal and 121 15.6 -
(New world Alliance) 216 14.3 )
15.7 131 :
(YML/K-L/Cosco) > 3 95
(United Alliance) 13.3 14.1 51
(Evergreen/LT) 12.2 7.0 7.5
2.5 - 39.9
90.8 89.3 62.0
89 4 17

4-13




4.3.5

15.7%

/
25.2%

4.3.6

89.3%

21.6%

M aersk-Seal_and

2001

15.6%

90.8%

60.2%

/

Maersk Sealand

1,189,141

1,318,146

1,475,931

3,983,218

89

428,320

4,813

Grand Alliance

1,252,721

1,444,089

570,107

3,266,917

106

457,450

4,316

The New world

Alliance

1,733,865

833,616

388,471

2,955,952

98

363,400

3,708

Coaco/k-LindYMTC

1,432,002

798,116

353,098

2,583,216

91

316,300

3,476

United Alliance

1,356,140

1,138,002

322,231

2,816,373

101

370,050

3,664

Evergreen

1,129,914

540,107

213,000

1,883,021

60

240,550

4,009

4.3.6

2001

TEU

18%

14%

Lykes MSC

2001

1999

TEU

4-14

9.42

(NEW WORLD ALLIANCE)

15%
1999

2000

China Shipping MA-CGM




2001 7.23 TEU

20% Maersk Sealand
Maersk Sealand
3 / /
2001 4.76 TEU
/ Maersk Sealand
2001
MaerskSealand  3.98 TEU 3.27
TEU 2.96 TEU
106 457 TEU
MaerskSealand 89 428 TEU 101 37
TEU MaerskSealand 4813 TEU
4316 TEU Evergreen 4009
TEU
2002
2002
16  3500~5500 TEU 8 5500 TEU
12 5500 TEU
6
B C 8 2

15%

7 2500~3200 TEU

4-15



5-1

( AGVs

(terminal)

1. (Quay side operation)

(lift height)

3,000 TEU 24
6,000 TEU 24 7,000 TEU
40

(modify)

Falanders

-1



D

(Quay crane speed)

(refurbishment)
( )
Nelcon ECT
210 2000 6 ZPMC
Cosco 244 / 3 MHI
2  Preussag Nodll
244
120~180 / 1996
200 /
511
511 ( 1996 6 )
customer supplier | No.Units (:/2;) (L?!i?)
Aden Reggiane 4 53/120 180 sdlf
Antwerp Nodll 2 51/120 240 sdif
Bahamas-Freeport MGM 4 70/150 | 210rope
Gioia Tauro-Medcenter OMG 3 /150 210 rope
Hamgurg-HHLA Noell 3 80/180 | 220rope
Hong Kong-MTL MHI 6 75/150 210 rope
Kaohsung-APL Nodll 2 55/111 244 if
Kaohsung-Maersk Nodll 6 90/180 210 sdif
Kaohsiung IMPSA 3 70/150 210 f
Khorfakkan-Gulftainer | Liebherr 2 60/140 185 sdf
Klang-KPM IMPSA 3 53/130 220 sdf
Klang-West Port IMPSA 5 55/130 220 sdf
LA-Evergreen MHI 6 61/131 | 183rope

5-2



Long Beach-Cosco ZPMC 6 75/161 | 244rope
Malta-Freeport OMG 6 70/150 | 210rope
Manzanillo (Mexico) IMPSA 2 52/122 | 244rope
Mina Raysut-Sdaah IHI 6 53/170 | 210rope
Panama-MIT Hyundai 2 52/122 | 200 rope
Pusan-KCTA Daewoo 5 60/130 | 180rope
Rotterdam-ECT Nelcon 3 72/120 | 210rope
Santos ZPMC 3 60/120 | 180rope
Singapore-PSA MHI 12 70/170 210 sdif
Cargo Systems
( ) 511
180 / 120~150
/
512 (%)
m/minute 1993 1995 1997
Trolley speeds 110~120 12 10 4
125~150 27 31 31
151~180 58 47 35
>180 4 17 30
Hoist speeds laden <60 84 62 56
>60 16 38 44
Cargo Systems
512
4 180 / 7 1994
183 / 1998
6 244 /

5-3



513

/

minute No.Boxes Across

16 17 18

Hoisting with rated load 50 60 75

Hoisting with empty spreader 120 130 150

Trolley travel 200 245 245

Lowering with rated load 60 70 75

L owering with empty spreader 120 130 150

Gantry travel 46 46 46

Boom hoist time to stowed position 3 3 3
Cargo Systems
513
6,000 TEU 245 /
65 1993
IHI 65 /
70 /
(Zeebrugge) Nodl| 90 /
(load control mechanisms)
(skew)
(Anti-sway) PSA
ICTSI ( ) VIT ( Norfolk)  BLG
( )
(Anti-skew)
(Electronic load
control System)

(rotation

system)
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OEM

(snagging)
Wampfler
(2 (Double handing)
(double-trolley system) Hampton Roads
(VIT) ECT Flander
HHLA Burchard Kai
Noell
(driver- controlled)
25
35 ECT
15%  VIT (dua hoist elevating platform)
1987 20%
Liftech 50%
45~70 moves (multiple-lifting)
24
(deflection of the boom)
(apron)

(multiple lifting)
(elevated girder crane)
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40 ft 20 ft

(Marseillers)
(multiple lifting)

Sea-Land
(Slip System) Ceres
98 11
2m
300
514 Quay cranehandling speedsrespondents specifying
m/minute 1993 1995 1997
Trolley speeds 110~120 12 10 4
125~150 27 31 31
151~180 58 47 35
>180 4 17 30
Hoist speeds|aden <60 84 62 56
60> 16 33 44
Cargo Systems
2. (Landside oper ation)
D (Container transfer equipment)

(yard gantry)
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(round-the clock) ECT
Delta
(Kawasaki)
(Automated Steering:As)
(Automated Positioning: AP)
(overhead cranes) RTGs AP
AP RMGs
RTGs (Spreader-trolley)
5.15
Operator System Application
Rotterdam-ECT AGV Automated quay--stack transfer
Automated Stacking Cranes Automated stacking
Hamburg-HHLA  |DGPs Straddle carriers--equipment

location & job sequencing

Hamburg-Eurokai  |Preussag Nodll linear driver shuttle Quay-stack transfer

car
Dubai-Port Rashid  |DGPs Straddle carrier--equipment
location & job sequencing
Singapore-PSA Automated stacking Overhead bridge cranes
Thamesport Automated stacking RMGs
GenoaVTE Automatedsteering+positioning RTGs
Vancouver-Deltaport| A utomatedsteering+positioning RTGs
Algeciras Automatedsteering+positioning RTGs
Cargo Systems

S-7




(innovative)

Gioia Tauro ()
(human)
AGV
(Ship-to-stack shuttle system)
AGV (free-ranging)
Delta/Sea-Land PSA
(driverless) Eurokai
LMTT (Linear Motor Transfer Technology)
Nodl 8,000
TEU (moving
parts)
52
over-sized
1.
2002
HapagLloyd 7500 TEU  Hamburg Express
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320

Jarhe Viking 458 m
300
m
Southampotn SCT
4 6
Sovereign Magrsk  Regina Maersk
6
Maersk
4
out reach boom
Magrsk P&O N beam 43 m
17 10,000 TEU 21
34m 15m

5.2.1

322349 | 37.6 | 40.2| 429|456 |48.2| 51 | 53.6 | 56.3

13| 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22

()

31 1

521
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PSA ECT
2000
56 m 8,000~10,000
TEU
5.2.2
Outreach from sea-Sderail (m) | No. boxes across on deck
Small Panamsx under 36 under 14
Standard Panamax 36-44 14-16
post panamax 44-48 16-18
Super post Panamax 50-52 18-20
Ulta post Panamax 54-56 20-22
Cargo Systems
‘Cargo System’ 1996 7
45m Maersk ‘K’
48 m 44-45m 16
47m 17 8,000
TEU 18 48 m
523
523
Client Supplier| No. | Out-Reach | Back-Reach |Lift height| Lift cap.
(D/OID)
(m) (m) (m) Tonnes
Aden Reggiane| 4 52 12 50 40 3/99
Algeciras - Maersk Noell 1 48 25 36 50 9/96
Antwerp Noell 1 21 15 14 40 1997
Antwerp Noell 2 48.4 15 33 40 1997
Antwerp - SCTN Nelcon | 4 52 25 30.5 66 1996
Antwerp - Hessanatie |Mague | 2 39 15 30 60 late 97
Antwerp - Hessanatie |Nelcon | 2 50 25 34.2 77 1998
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Barcelona- TMA/TCB [Paceco | 1 38 15 30.5 40/52 7/96
Espana
Barcelona Liebherr| 2 45 15.2 30 50 -
Barcelona- TMA Kone 2 50 - - - 12/98
Bremerhaven- BLG  |Man 3 53 22 33 48 7/97
Takraf
Buenos Aires -|Liebherr| 1 36.5 10.7 26 40.6 1996
Exolgan
Colon - MHI 3 36.6 15.2 35 7/97
Dubai Ports MES 2 47 n/k n/k 41 12/96
Freeport Bahamas MGM 4 51 11 34.5 50 10/96
Gioia Tauro -lIOMG 3 50 16 34 50 1997
Medcenter
Gothenburg-Goteborg | \oq; | 2 | 485 21 36 45 | 1998
Hamm
Hamburg - HHLA Noell 3 53 24 37 50 6/99
Hamburg - Eurokai Nelcon | 1 48.5 20 31 48 1998
Hamburg - Buss Noell 1 47.5 19 30 40 9/96
Hong Kong - MTL MHI 6 50 10 36 40.6 2/97
Kaohsiung IMPSA | 3 48.8 22 35.1 40 2/99
Kelang Port IMPSA | 3 44.5 15 32.5 40.6 6/97
Khorfakkan Liebherr| 2 50 15 33 40 1997
Klang - Westport IMPSA | 5 48 15 34 40 11/96
Kobe MHI 5 45-50 15 34.5 40 8/97
524 97 & 98
Client Supplier | No.|Out-Reach| Back-Reech | Liftheght| Lift cap.
(DIOD)
(m) (m) (m | Tomes

Kobe Sumitomo | 2 47.5 11 34.5 40 3/97
Kobe IHI 1 50 25 34.5 40 1998
Los Angeles- APL Noell 12| 4838 15.2 33.5 50.8 1997
Los Angeles - Evergreen |MHI 6 50.3 15.3 33.5 55 3/97
Long Beach - Cosco ZPMC 6 54.9 22.9 33.5 50 7/98
Long Beach MES 6 50.3 n/k n/k 50 4/97
Malta Freeport OMG 6 54.5 15 34.5 40 1998
Manzanillo - Panama  |HHI 2 47.2 15.2 33.5 50 12/97
Manzanillo - Mexico IMPSA 2 47.2 15.2 335 51 4/99
Mina Raysut IHI 6 53 25 35 65 8/98
PSA Corp. MHI 12 55 21 34 40 9/97
Pusan - KCTA Daewoo 3 45 15 32 40.6 10/97
Pusan - KCTA Daewoo 2 43.5 15 34 40.6 10/97
Rotterdam - ECT Nelcon 3 56 18 35 55 96/97

ECT - Home |Nelcon 2 37 13 29.5 55 1998
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ECT - Home |Nelcon 2 43 13 31 55 1998
ECT Nelcon 1 20 11.8 12 45 10/97
Rotterdam Liebherr 1 45 15.3 33 50 1997
Santos ZPMC 3 40 12 28.8 40 9/97
Santos ZPMC 3 45 20 31 45It 1998
Sedttle - SSA MHI 3| 495 15 34.5 50 1/98
Taiwan - APL Noell 2 | 485 15.2 33.5 40.6 1997
UHS/Maersk Paceco 1 48 9 30.5 50/62 197
Espana
Vancouver Reggiane | 1 50.3 18.3 51 45 12/98
Cargo Systems
‘Cargo System'’ 1996 7 193
119 45m 60 %
82 34 1997 7 21
161 102 45 m
2/3 68 38
45 m 41%
56%
5.2.5 (%)
1993 1995 1997
<30 1 6 4
30-39 44 33 32
(m) 40-45 41 28 23
>45 15 35 39
<20 41 41 40
(m) 21-25 19 13 22
>25 41 47 33
<20 4 3 3
21-30 42 29 31
(m) 31-35 42 52 51
>36 14 12 13
Cargo Systems
1993 15% 45m




PSA ECT APL
HHLA
524
84% 45m
14 :
60 m
8,000~10,000 TEU 6
Ishiawgima MinaRaysut 1998 8 62 m
65
lift height
Maersk ‘K’ 6 7
50 m
7 3m 21 m
7
7
5
120-180 /
525
40m 26~32m 45m
33~37 m
HHLA ECT S0m 37m 35m 51m
Bilbao 30 m
525 21~-30m 31~-35m
36 m 32 m
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trolley 200 m/sec

control system

...... dm 1,300

machinery-on-hoist
retrofit operation
26
—Jordan Woodman Dobson 30m
rope-towed
trolleys 20 1/3
mono-girder
10,000 TEU 21
1,500~1,800
1,000~1,200

VIT elevating girder Paceco

dockside bridge crane Sip
System
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6.1

1.
24 Maersk
6.1.1
10,000 TEU
6.1.1
(Algeciras) 16 at Muelle de Navio
(Melta 155 at new terminal 2 (1998 )
Freeport)
GioiaTauro 125 15m
MITH Sardinia 14
(Aden) 16 , 18m 1999
Mina Raysut 155 1998 10
(Manzanillo) 13 14m
(Freeport
Bahamas) 16

6-1




Spetiba 185 14m
K abil (Batam
|sland) 17
. 6 15m
Kitakyushu 15 2003
(Vang Tau)
(Kwang yang) 15 16m under consider
Cargo Systems
6,000 TEU
round-the-clock
Maersk
(D) location
loop

14.5 6,000 TEU
Maersk 6,000 TEU

14.5
12
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(2)

3

(4)

basin

318 m
11 KH

Cargo Volume

5,000 TEU
3,000 TEU
1,500 TEU
2,000~3,000 TEU

Maersk
14.5
Direction of Sailing
imbalance
length of ships
turning
6,000 TEU
Regina Maersk
18-20 m Maersk 9
10% P&ON 6,674TEU 340 m
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)

(6)

time

()

(8)

Rock

Height of stacks on deck

Long Beach Container Terminal 16

Speed of vesselsin approach channels

overall deviation

Wharf foundations

Oakland

Hydrographical factors

Seabed
tolerance
10% 14-14.5
154 16
Silt
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16 24
9 Tida
Tidal range Tida window
Tida
window
Tidal window
tradeoff ..
river-based ports
6.2.4
Channel Gulf & Ocean Coastal
Inland Sea Ports | (m) River Ports (m) Ports (m)
(freeport B): 0.91 1.70 35
0.40 4.3-4.6 15
<1.0 3.40 15
Gioia Tauro 0.60 7.50 12
0.02 3.5-4.0 ( ) 0.7
0.26 nil 1.0
Costantza nil 1.50 1-2
Cargo Systems
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(10)

(11)

6.2.

Tidal window
Tidal window  8-9

TEU~10,000 TEU

14.5

profile
transit time
Disposal of Sediment
Environmental guidelines
seismic
8,000
Maersk
10,000 TEU
3,000 TEU
1,000 TEU
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(1)
(2)

3

(1)

(2
3) 14.5

(4)

Cagliari  MITH

6.1.1
Kabil
Giola Tauro
Mina Raysut
gateway Kitakyushu
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local

D
(2)

3)

(4)

6,000 TEU

do nothing

6-8

15



(D) City ports

Genoa
(2 “ "
regional inter-
continental
Kingston
Freeport
Salalah
Sharjah Khorfakkan
Johor Tanjung Pelepas
Mina Rayout
Tuticorin NhavaSheva
pro-active
Laem Chabang
trade-of f
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(D)
(2)
3
(4)

GioiaTauro

Seaports

urban ports

Kabil

6-10

Trieste



sideways

(D)
(2)
3

Tanjung Pelepas
Kabil
Kabil

2000-8 Gateway 2020

6-11

Maasvlakte



D)
(2)

3)

(1)
(2)
3)

6.3

10%

6-12

1000 TEU



(Malacca Max)
2010 2020

6.3.1

6.3.1

(TEU)| 1,000 | 2,000 | 3,000 | 4,000 | 5,000 | 6,000 | 8,000

(m | 10 12 13 13 13 14 14.5

Cargo Systems
3,000 TEU 0.5~1m
3,000 TEU 1.5m 10%
Maersk Sovereign
15 154
16
24
15000 TEU 6000 TEU
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D

50

(2)

12-14

(trolley)

6-14

33-37

turning basin
6,000 TEU



1960

Vancouver Delta
Termina
18
super post-panamax 15.85
MTL
; CT9
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D)

(2)

3)

(4)

6-16

trade-off



7.1

1960 Puerto Nuevo

(Gate)
(Front and side loaders)

(Multi-hull vessels)
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I nternet

(Out-sourcing)

(B-to-B)

10 13

7-2

(e-commerce)



(Mobile Internet)

(C1TOS) e (e-solutions)
(Real time)

( )

(1)
(Auctioning)
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(2)
(3)
(4)

©)
(6)
(7)

(8)

(9)
(10)

(1)

(Turnaround time)
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(2)
(3

(4)

(5)

(6)

(7)

(8)

(9)
(10)
(11)

(12)

(13)

(1)

GPS
(Outsize)

7-5

(Irregular container)

Spreaders



(2)
3)

(4)
©)

(6)

(7)

(8)

(9)

(10)

(11)

(12)
(13)

(1)

(Anti-sway)

(Conveyors)

LUFF-type

(Telescoping spreader )

7-6

1960

San Juan



(2)
(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

30%

(Revenues)

Bluetooth

-7



Bluetooth WAP Intel USB adapter

Qualcom’'s Omni Tracs (

| nternet

1.2
pure transshipment hubs
De Monie
De Monie
15,000 TEU
large
sub-region
trunk routes
deviation
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multiple port

rotation
Z
15,000 TEU
1)
(2
©)
(4)
1.
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(1)

8000 TEU
14.5
721
15,000 TEU 6,000 TEU
15m
721 —
m

Algeciras 16 Muells de Navio
Malta Freeport 15.5 #2
Gioia Tauro 12.5 15m
MITH, Sardinia 14
Aden 16 18m, 1999
Mina Raysut 155
Manzanillo, Panama 13 14m
Freeport, Bahama 16
Sepetiba 18.5 14m,
Kabil, Batam Island 17
Kitakyushu, Japan 15 2003
Vung Tau, Vietham NA
Kwangyang, S. Korea 15 16m

ClYear b o o,lPortdGni8ed8998




(2)

global pivots
regional pivots sub-regional main ports minor and feeder ports

3)

(4)

(5)

7-11



7-12



double trolleys

55 moves
10000 TEU

20

7-13

bay plan

50%

660 moves

45

70



100
60 dip

IT Systems

17

(Custom-designed)

(1) (Double-ended gantries)

60-100
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(2)

3)

(4)

)

(1)

(Floating barges)

7-15

2-5



2015
12,000~15,000 TEU

global pivots regional pivots sub-regional main ports minor
and feeder ports
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Drewry
12.5%

Maersk-Sealand NYK  COSCO

10.

(12-18000 TEU  16-18
500

80%

18% 6

2010 3.82

7-17

(

3.82

5.0

6%

1000 TEU)



(1)

(2

3)

(4)

(1)

1/3

3)
(4)

7-18

(2

50%

(Ship-to —ship)

(Ship —to-land)



50%
20% 30%

40-50%

(Double action yard cranes)

7-19



8.1

1.
(1)
8,000 TEU 2010
10,000 ~15,000 TEU
2
14,000 TEU 18,000 TEU
(3) ISP
ISP
(one-stop shopping)
(4)
(5)
3~4
5

25
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(1)
(@
(b)
(©)
(d)
hub & spoke
(€)
(2)
(@
(b)
(©)
(d)
(€)
3. 2001
6,000 TEU 49 TEU
1.85 5,000~5,999 TEU
64.6% 4,000~4,999 TEU 47.9%
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(1)
(2)

3)
(4)
(5)

(1) 1980

(2) 1984 1988

(3) 1990

(4) 1996 6000 TEU

(5) 2001 Hapag-L loyd 7,500 TEU

2000
2001

1)
(2)
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3)
(4)
(5)

(1)

(2) 10,000 TEU

3)

D)

(2)

10.

84



11.

12.

13.

D)
(2)
3)
(4)
()

D
(2)
3)
(4)
()
(6)

D
2
3)
(4)

14.

(Maersk-Seal_and)

62

(Grand Alliance)
(The New World Alliance-TNWA)
(United Alliance)
(Cosco) (K-L)

(Evergreen Marine Corporation)

22

8-5

(YML)



15.
D)
(2)
3
(4)
()

16.

1)
(2)
3)
(4)
()
17.
D)
(2)

3)
(4)
18.

28

8-6

90



(e-commerce)

19. 15,000 TEU

20.

(1)

TEU

(2) 50~65

3)
(4)
(5)

(6)
21.
(1)
@
(b)

(B-to-B)

large sub-region

16

8-7

5,000

3,000

5,000

(off shore)



22.

8.2

(©)

(d)

(€)
(2)
3)
(4)
(5)
(6)

(1)

(2)

3)

(4)

(Double-ended gantries)

60-100

2-5

8-8
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