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[. Title

Research & Development of New Harbor Technology for Very Large Container

Ship

IT. Objective and Necessities

As the containership cargo quantity increases rapidly in the northeast asia, the
transshipment(T/S) cargos in 2011 and 2020 are predicted as 1,320,000 TEU and
2,100,000 TEU, respectively, which is more than 40 % of domestic shipment. The
container ships in 7,000 — 8000 TEU class are used in the main(trunk) route recently
and the container ship in 9,600 TEU class is on order to build (ex : Hyundai and
Samsung Heavy Industry Corps. received orders of 92 container ships larger than 8,000
TEU class).

Domestic and foreign experts predict that super-large container ship in 12,000
TEU class will be operated in the main trunk route in 2010s. There are strong
competition between the major harbors in the Far East, which are Busan, Shanghai,
Kobe, and Hong-kong harbors, etc, in order to be a hub port in that region.

Current harbor facility and cargo handling(loading/unloading, transportation) system
can not handle T/S of very-large container ship within 24 hours, which will be critical for
the ship calling two or three ports. Therefore, the future container harbor should have a
new concept of harbor layout and structures and, also the latest automatic C/C and cargo
handling system in order to lead the competition among them.

As previously stated, the rapid increase of container cargo quantity leads to the
construction of many new harbors. Thus, it 1S necessary to propose the solution
satifying the demand for new harbors

The final objective of this project is to develop the next-generation harbor technology

for very large container ship including a new type harbor, a fast automatic handling



system, and an intelligent transportation system.

IM. Contents and Scope

This project is divided into three phases. In the first phase (03-'07), analysis of
technical validity and drawing of technical road map of harbor development for very large
container ship will be made, and the core technology based on the technical map will be
developed. In the second phase ('08-'10), guidelines for design, construction, and
monitoring technology of a new harbor will be developed from the experience of detail
design, construction and operation of a pilot pier in the field. In the final phase (after
'11), the new modelled harbor for very large container ship will be deployed in the site
(Pusan or Kwangyang harbor).

In this year (the first fiscal year), analysis of technical feasibility and selection of
the suitable site of a harbor for very large container ship are to be carried out, and also
conceptual design and estimation of construction cost for the selected sitee. A R & D

plan for the next generation harbor is to be made and a technical road map to be drawn.

IV. Results

O To search a site suitable to harbor for very large container ship (15000 TEU
class), location, present harbor development plan, navigation in the port, etc for
domestic container harbors are investigated. Based on the investigation, Busan new

harbor (west container wharf) is selected as the best suited area.

O Harbor layouts such as indented berth, floating wharf and movable wharf are
suggested on the basis of the postulated points for very large container ship and
the research of harbor structure of the advanced European countries. Also, the
methods using movable wharf in harbor for conventional container ship as well as

harbor for very large container ship are studied.

_Vi_



O The five alternatives for Busan new port (west container wharf) selected as harbor
for very large container ship are analyzed on the basis of harbor structure, type,
arrangement, and construction cost. Movable wharf (Hybrid quay-wall) is selected
as a optimum alternative. Also, Movable wharf has a couple of strong points in the

application as normal container wharf.

O Design, construction and monitoring technology to develop such a harbor for very
large container ship are investigated, and their technical road map is drawn. Design
technology and performance evaluation for harbor infrastructure (hybrid quay-wall),
technology of durability improvement of harbor, and technology of tranquility
control and structural response analysis of harbor due to long-period waves are

major technology to be developed in this project.

O R & D plan for the next generation harbor is made to be a 'northeast asia transportation
center nation’ and '21st century information—based nation’. Five major R&D fields are
technology for intelligent harbor -+ transportation system, technology for design and
construction of harbor structure, technology for reduction of harbor disaster,
technology for construction of echo-port, and technology for harbor remodeling. The
specific projects of each field are collected publicly and the advisory committee
analyzed and summarized them. The priority of specific project was determined

through the question inquiry about experts and AHP statistical method.

V. Practical Application of Results

In the first fiscal year, R & D planning for the next generation harbor,
suggestion of wharf (hybrid pier) development for very large container ship, drawing of
technical road map of core technology for the ship, and conceptual design of its harbor
are conducted. Ministry of Maritime Affairs & Fisheries (MOMAF) will adopt R & D
plan for the next generation harbor as a guideline for R & D projects. The suggestion of

wharf development for very large container ship is to be a basic proposal. The core

= Vii -



technology based on the technical map will be developed in the second fiscal year. The

conceptual design of hybrid pier is proposed for very large container ship.

Specially this project is selected as the growth-driving industry (development of

intelligent harbor transportation system) of Ministry of Maritime Affairs & Fisheries,

and the results of project will be concentrated on the development of new products.
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<3 3-33> AlA 2000 HElely (e @ TEU)

(};88; Port 2002 2001

1(1) Hong Kong 18,600,000 17,900,000
2(2) Singapore 16,800,000 15,520,000
3(3) Busan 9,436,307 8,072,814
4(5) Shanghai 3,610,000 6,340,000
5(4) Kaohsiung 8,493,000 7,540,524
6(8) Shenzhen 7,613,754 5,076,435
7(6) Rotterdam 6,500,000 6,102,000
8(7) Los Angeles 6,105,363 5,183,520
9(9) Hamburg 5,373,999 4,688,669
10(11) Antwerp 4,777,387 4,220,780
11(12) Port Klang 4,530,000 3,759,512
12(10) Long Beach 4,526,365 4,462,971
13(13) Dubai 4,194,264 3,501,820
14(14) New York/New Jersey 3,700,000 3,316,272
15(18) Qingdao 3,410,000 2,640,000
16(15) Bermen/Bremerhaven 2,998,598 2,915,169
17(20) Gioia Tauro 2,954,571 2,488,332
18(19) Tokyo 2,900,000 2,535,841
19(16) Felistowe 2,750,000 2,300,000
20(21) Laem Chabang 2,749,194 2,367,430

2} &) Containerisation International, March 2003
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o Delta Container Division< 19841 7§73k AlAl # A2 Two Trolley Z1HlolY =
g 213 Multi-TrailerS AF&3F= DMU(Delta Multi User), 19933 7/1%3 C/Ce
AGVEASCE AH&3shE AlA #Hx9 As3H5-F21 DDN (Delta Dedicated North),
Zr B2y o] 1996 71743 DDE(Delta Dedicated East), 200258 7| &3le] &
9% DDW(Delta Dedicated West)2] 47} EJH|E 2 FA =] )&

. ECT gujd d3

o A

T % SRR
212 % (20001) 3309FTEU
Hud 59 4109FTEU
F W3 254ha
ok o] 3.8km
T4 Max. 16.65m
C/C Post-Panamax& C/C 25t

(Second Trolley System 10th)

20001 A 2] % 1 990,000TEU
EHruld 53 : 650,000TEU
HEx] &3 WA 72ha

oty Zo] : 0.4km

Hx] & = # ¢l : 57]

2000 @l dEHE Al 0 365,000TEU
ddErd 5= 0 900,000TEU

WA @ 11.3ha

4 rail crane H. -+

« S/C(35t) 2750 C/T(12/16/40t) = 20TH

YT c27d YC : 1154
o = oo - MTS L 48] MTT L 120%
e « 28m<] #3 Ro/Ro AH]

« AGV 1520 ASC - 80t

* ASC(manual) : Rescue Crane © 34
0 = 2440t) 2] W ARG

A& : Delta Terminal, 2003, ECT
Z : AGV(Automated Guided Vehicle) ¢l o]4x} 2

ASC(Automated Stacking Crane) F¢l oF= = ¢l
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- DDN& 69 3wt# o] Truck turnaround timed ¢ 28%0] AL FHH QR EZ ] ul
ZH|Fo] 50% HEE AA§

- 8000TEUH OOCL A=l wid AL it 3509 C/C dde=z 80~
Alifts/hr= 7| =42, DDN, DDE, DDW<] #H+ A A2 26lifts/hrol ™, =i
45~52lifts/hrg 7] 53 v Q&
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- "ol o]F &gl AHgHE FHEHIH AS 5ME AdAMA AEsiH, 1
e 2Edgs Aot Adst=s

- AGVE #t 120907} pooling WA o2 $AHM, A4 FQ AGVE 71 e
E=9] TP(Transfer Point)2 7} b7l 2dS g wow e EZ0= o]F3}

r—{o

- Aol M EEoR o]F2 AGVZE "HEEtH, EFclA= S/Col o A" $

4) 3=

- ECT(EE3Ahet ZH2d AuAdRrt 505002 Hulds S98govy
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2. Ceres Paragon Terminal

7}. Ceres Paragon Terminal 7§ &

o ¥H B9 FeE Hi= Ao 54

Ol

o Ceres Paragon Terminal 7|'Y ¢5 < &% 70dzte] doiE »gds =1

1999 10 Al =end FA3AE bl d gty AlFE Sl FeH
Aoem 1eb7Al= 2001 125 ool A, 2e-Al= 2003 170 oo AE Ndst= Ao
Ag =R ow, 20039 7 k5 F AZF 3009 TEUS AH#lsds 7t o= 4

R

a
AALEAA BEEY Aol HE gelE olEol WA R WA eFaA

1}, Ceres Paragon Terminal & 3+

Ceres Paragon Terminal & 3+

fratl ot o2 NYK7F &3l Grand Alliance
3ot

T Al s
Huld ARG E5EH) 3AZH40Km A &)
Hud |A ooha
Qs A o] 1,050m
¥ Qb 400m
Marginal ¢4 650m
Barge ¢HH 300m(eHH o] W)
T4 2m(FAH-F THE), 14 m(F3 o] 9])
C/C 971
of= ] 397 ~EHE Ao 1 over 3 H A
Yeddely d44 7507 4~
Eg Eday g9 30 EEY &t
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- C/CE ZPMCA} AlES A%
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- C/CE 22€ 5'm B AE 7FAYM Twin Liftd
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E x|
=

Q
a o

N

- ¥ 9728 A(ZPMC) #1714 25l (ABB)

- g% 2290 65T

- AA LA ¢ B0lifts/hr (ABAHAd o] 71 5E A2 /1)

- Z5 WA A 22" (Collision Avoidance System)

- AIE™E #A3FE (Central Computer), &5 = ~7]4(On Board Scanner), 34 23|
(Corner Switchs), 2 3 o] & (Operator)= 4

- 42293k (Noise Abatement) &2 # &
(3) YA 2=Hl

- AGV AoJA| 2~=L NavisAtet DematicAH7F &5 71
— Dual cycle 7ig]o] A==l A&

- Al9]Ex 2 stage gate A&
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Nine gantry cranes can handle containers set 22 rows from both sides. - 2

TERMINAL COMPARISON

TERMINAL

PARAGON ECT DELTA NOORDZEE
INDENTEL MARGINAL DRE/DDW/DDN - Nourdeee Terminal
OPERATOR NYK/CERES ECT . HESSE-NOORD NATIE
BERTH LENGTH (meters) EL] 012 3,500 1,200
WATER DEPTH (mieters) 15.0 15.0 1665 - 143
TERMINAL AREA (hectares) 54 254 - 62
REEFER PLUGS (units} 433 (850} later) 2440 - 512
ANNUAL CAPACITY FRUVIRVEN <4, LOKR.CHRY - H20.000
TYPE OF OPERATION S/CARRIER AGY - S/CARRIER
Gantry Cranes 9 25 [
Outreach 22 shots 16 slots - 18 slots
Capacity (under spreader)  (10ns) 650 6.0 - 400
PRODUCTIVITY PER BERTH (units/l) 70 i 110
OPERATING HOTIRS
SHIP CARGO CPERATION 24 HCHTRS 24 HOURS - 24 HOURS
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3. HHLA-CTA(Container Terminal Altenwerder)

7}. CTA Hnrld

o0 1997d Hde] FF=a A

Az )

W TEU, 23}

yiKeh

-

o

R

1k A8
3l %3 gHurae sidslr] 9@l HHLAO Al Altenwerder 7 H| o]y
HEo A AYAY S5 12 Al ol A

190 TEU= AAdstsion, 2002 44

SIS N S L Ea R S e R s

ot

A €717

g ool o &G

o] HAxe] 20021 104

o Al

- Q9] mol= oA 7omolal, AL 165m= U@ Auke] 7]go] 71 Ey,

FAA 22 600mY. WAL F 769 mo)lH, B EF %2 1209 Box/Yeard

CTAEH|E Add3 4 A3
T () 1A 2%+ Al

oty o] (m) 810 590 1,400

A 2} (m?) 530,000 230,000 760,000

2] = (TEU) 1,100,000 800,000 1,900,000

okd =2 (box/year) 700,000 500,000 1,200,000

F2] 5= (TEU) 15,000 15,000 30,000

+9g=#H () 300 170 470

C/C 7 7 14

ATC 21 23 44

AGV 35 30 65

T2l (9w DM) 300 270 470

Mg a4 2002.10 2004.4 oA 2004.4 o A
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- Yard®] ATCH Y9 ZAHE ZEo| TransponderE A X 3te] ATC 9 % ot

(4) <+

- AGV+ 45U = pooling system© 2 93t 718 C/Coll Waf] stdstA] &S
- AGVE work in advancestet= Hi 3~4je] AGV7| Z

B) 2P A ik A=k

- OOCL 1A% (8,000TEUR) thajl A 48A] 7 o  4,000moves *18]3F v} 3=

- Aol AFATHE 4RA o] HElslEE A fE o Ao

(6) Aol tjst oA

- Aol 7 2 ou|E JFA R ko CTAS A AW Zdol7l 25mE%E &3+

(7) AEZ B

o 7|E} EEAIA AFAAAAY, 2448, C/C FAuuidLe =9 NAVISjitol A

- A ATC7| 2+ Piles HHASIL JAE7Ix=E don, FEHEFS RMGCe

Pile 7|22 A4

uﬂ

o HA]Hste] |8 9 58 R
- Huld BAY HEE 44~50em AE L3ty H 80em7A HAYI X% 9
W AstE2 20~30cm W<
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a3

o AE3EwE J+E7F ECT-Delta Terminal® 7-¢ 342, CTA9 7Z-¢ 44224
olERHT v FFR<Q 5MA] AFs Huld JEAl A A

- CTAS 48402 @ e A5 Byohd CY “A A5y 58 gadtel 1
FEE WA, ol @ AMFHt 2A olR7k UAe A%, 404 o4 2

o AEF3tENE S FHMAR AYA AEdtoli B EAl S FoIE?

- o= o] &4 9F RMGCe (M EAl = nighzlsA] & vjx| <l

o CTA gndolM FFA Exe] AGV Parking Area’} =712

- AGV Y] Parking Areat™ ME=E low, HgaFdo] A A AGVFAT 4

SEEIEER

Al 253 Huld AlE JAl= Shuttle Carriers #H35 8 AW 7F ol S

- &% Terminal 714 A]+= Shuttle CarrierS ¥ & Azt .(Capt. Biesheke)

o o|&AHZ AGVH4Al Automated SHC(Shuttle Carrier) =] W3t Aoz 3|
AGVel nvls] SHC7} 7A/do] HojAw, 3% Automated SHCel thdh B34 &+

A
o CTA® #57% d94e ¥ m Adso] Qe

olr

o Dual Hoist Container Crane(C/C) A7t A8 A 54
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- @A A7 Hit 32 van/hrE A Pska 9o, 3% 38 van/hrE SRR
o Dual Hoist Type C/C A AAMF

- Single Hoist Type C/Cell v]&| AAitdo] o 253t &9

o @Al CTA 341 &7 % %

- C/C 147], AGV 53U, ATC 449(22E9), Y/T 144}

o ATC AHlE WAl oz FA BFAtgo] gle=7t

- A& A S CABINo| 37} AA & o7} =olxlof g

< CTA gHud HH%: >
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Container Terminal Altenwerder - Operation

Railhead
Truck Traffic Area

Employee Parking
Office Building
Rail Crane

> Pre Gate

> Truck Interchange
Empty Storage
Check Gate

Workshop

Filling Station

1st Phase

Quay Cranes Reefer Blocks (10-12)

Storage Block with DRMG

Delegation of Korea Maritime Institute 1 10/2003
Visit to Hamburg on October 23, 2003
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4. Thamesport

7}. Thamesport Elu]d 7§ &

0 Thamesport= 19901 3€eo] FHTFS A& 7[edo=z2 AHE Hud= 1996
WHRE of= oo As3sE AEsta 9ow, 1998 HPH (Hutchison Port

Holdings)7} 91<F8te] &4 <ol & &FF 2, 3dA e &4 AdS 7HA L S+

. Thamesport Elv|d &3}

o Huld ANEF

<Thamesporte] A3 3>

T & AlA A &
4 169 ol o] #
! Post-panamax+= 24143 (Z ] 650m)
T4 135m (16m% &3 7}5)
c/C Post-panamax+s 671 o ]
16€ 57], 18€ 17](Twin-lift 34 %2 25van/hr
RMGC 1949 (Twin-lift 4t} 3xZ3})
A9 26,088 TEU
A2 5 J7F 660,000 TEU
AEay 2t (3 Track, 15.5% =)
CFS 25,000m’
KRS 185 Socket

i
ot
rlo
r>~

- Twin lift 7} Ee] 25%°l™, Twin lift C/Cel A& Hd Azt

3 6071 A7
- C/C+ Twin lift2 dAFolH, B% A7g 24705 A&
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SPACE (

A 3 A okAol Y Fa g

1. PSA(Port of Singapore Authority)

7k PSA @St

o 1964d =7}7]# o2 A Port of Singapore Authority©] A HI 1, 1972 ZH o] HH
njd 24 a7 v g (Tanjong Pagar Terminal)S %2 713

- 1990 HB&Y Hvu]d(Brani Terminal)¥} 1991d A2 H 7] (Keppel Terminal) L&
T Aoz 1997\ A 234 E W E (Pasir Panjang Terminal) 4448 $-4

Ngsta 24 E F7h2 Adste] & 644& 2000 &4 A

l
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<A 7VEZ PSATE 3hute] s>
A A ZF8] (cranes)
gog | 29 | ) A Slot
= (ha) | 7 % (m) ©
Main | Feeder QC |RTG | RMG | BC
Tanjong 80 111.0148| 6 2 | 230 2 | 95| - | - |15198
Pagar
Keppel 96 | 96146 | 4 10 | 3150 | 36 | 106 | 13 | - | 20230
Terminal
Brani 79 1120150| 5 4 12629 | 29 [ 105 | 5 | 2 | 15424
Terminal
Pasir Panjang
. 84 | 150 6 ~ 2145 | 24| - | 15 | 44 | 14020
Terminal
3 7 339 - 21 | 16 | 10244 | 118 | 306 | 33 | 46 | 64872

Singapore - Th

< PSA 9A = >
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Tanjong

Pagar |
Terminal }'

Branl
Terminal

< Pasir PanjangHmld >

o FJd7|goeld A7txEE FFuFAH(PSA : Port of Singapore Authority, 19641 49 1

oA A®)o] 1997 10€ 1¢ w3+

o Pasir Panjang Phase I & "New Generation Port; @& 7]X= Wz 2000 3€el
4 MAgon Phasell:= @A vy ZF o] Phase T, V& A 2%
Pasir Panjang Terminal(Phase I ) &3}
T = Phase 1 1] -
H A (ha) 84
T4 (m) 15
A5 6 A
Quay Crane 24
yvard Crane 59
Ground Slots 14,200
Reefer 648 points
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o PSAE A AA 97 =l #A HudS X3t 9 2(Singapore, Belgium, Brunei,
China, India, Italy, Portugal, South Korea, Yemen)

o C.Y(Container yard):= OHBC(Over Head Bridge Crane)d & <l3] ZHol{Z
197 A A7 7hsHEA TS AE 98] o] =719

o A7FE AWk A A ool FFate] 7|5, 7]WHste] tig tisHe] F5(F
of welojAlet7t fAIStaL oA EF, Z=o FFol fle

o OHBC(Over Head Bridge Crane) <+3A] A} 19 o] Joysticke ©]-&3}o] 2t) 2]
OHBCE %A% 4 d-S(Computerization, Automation A A& oF=A}%53} F)

o "PORTNET, Al2=®l& 1984 el 7Hkear ofe] 3 St AdEo]x] 19999 644l
Internet e-commerce Platform o2 23 3}7]ol] o] 23S

o PSA°lA E=¢3 "CITOS(Computer Integrated Terminal Operations System); +
A"y Hude AHE AAZrow A st = = T4 ERP(Enterprise
Resource Planning) Al 2~

o Container Crane< 19 3x W2 24hr/day® 7}&.

- 100TEUs/hr/ship

o Pasir Panjang Terminal Phaselll, IV 1A A& A2 A nl&A A (st & A
PSAS] ZAH oY AHgEs&o] tFFAdd dormw FF Z5F FolE st
A o<l

o PSASl AMT steFH HEF g dids AEAtgdolng AuS 39

ot

Lt PSAS] Aol v

PSA+= 12370 =7k 6007 &eba} AA W= 2007) s+ =7F A E A= A A A
7V & T/S Hub Portdd.
PSA+ 2002d %ol AlA T/S 3t=E9 18%E At om AA A olystEe 6%=

A e skl =

Daily Sailings to : United States 2
No. of Shipping Lines 200 Europe 4
No. of Ports Connected 600 Japan 5
No. of Countries Linked 123 China, HongKong, Taiwan 9

South & South East Asia 70
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® HHolY EHud

PSA+ Tanjong Pagar, Keppel, Brani, Pasir Panjang El"d % 47} EHuld, HA
3TN AN s 8k AU

PSAE 4709 HulEd S Sdsto] @ go] glo] NS *4E

7HE FE8 w3 Hu)d-S Pasir Panjang BElWE 24 PSAS 714 JlEw gnrd
olm, AA 4 16m, 184 ZH oy A S HAF

71 Hude e 1dd 1"e]l x#ske=dl whele] Pasir Panjang BV E 9

bridge crane system-=> 1%19] Q3 do]lE7} 6719 A 223 5 Al o A=

@ Distribution Centers
Pasir Panjang¥ Sembawang WharvesS X33t PSAQ t}h&E2 EHulde A
g, Fude T A9 Intad EF E£F48 AFsta =3 SCM(Supply Chain
Management) &F4S #A|&3FL A5
AR Fo A= Az dastEy 55358 1,0009HE01d AHestar 5. =5
Pasir Panjang F-FolAl& oF 4

Keppel Distripark= AAFEAN Al /740 & AF3tal 5.

® Marine Services

PSAT1H9] 100% AF3]AFQl PSA Marine a3t AAbl Al ehxlgh sl @Au =5
T8k A

PSA Marine< pilotage, port & terminal towage, ocean transportation, heavy lift

services, offshore support vessel?} salvage serviceE 33l . PSA Marine oA

ofell Al 7h digtRola A3 Astd tugs ATS HAfska A=

@® Adding Value Through Technology

PSA+ HUld 932 E&4ola, w=i gdglo] oA A AnjAE AT
T UEE e S8y AFFAY. g s xgEA ¢Sl Planning
System< Al &3t CITOSE 1988wl A& 7235 <.

CITOS(Computer Integrated Terminal Operation System)

1989 A7tz EeA AdE PORTNETS A AES d7|do= d4x2d & U+
A A E % 2] nation-wide + e-commerce system$%. PORTNETE @A AzF 7,0000]-8 =}
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25 WA, Portnet.come 159 S| A AAL &dnt d F&AFFHS $35k Al

e 740 14 wEF A2 AL Fole] nASe] FAAAE AL F 9
8 sed 342 T 9

® PSA= 97yl 1570 &%t Projectoll #oistar 9l-8(Singapore, Belgium, Brunei,
China, India, Italy, Portugal, South Korea, Yemen)

PSA

(] Mission
To excel as the world leader in providing seaport and logistics services of the
best value to our customers.
(] Vision
From managing a world—class port, we shall grow into a world-class corporation
with a network of ports, logistics and related businesses throughout the world.
We shall be recognised everywhere for quality and value
[] Values
P Customer Focus
We believe that customer service and satisfaction are fundamental to any
successful long term partnership.
We shall provide our customers with services of the right quality and at the
right price
P Team Work
We believe in using our collective skills, knowledge and experience to meet
our customer’s needs.
Through teamwork and commitment, we shall build upon our strengths to
realize our full potential and achieve our shared vision.
P Innovation
We believe in the creativity of our people and our ability to contribute new

ideas for improvement. We shall constantly seek innovative ways to create
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to build trust and

our shareholders and the

1s essential
our people,

Only then can we meet our customers’ needs, our people’s aspirations and
our shareholders’ expectations, and be a good corporate citizen.

value for our customers.

We believe that open communication
understanding with our customers,
countries we serve.

P Communication
[] Cost Optimization
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ol AMute] & - AeteH 2 17%7F FH AT 10075 AT = AA HAoh A

= v el Al 2Fl Aol S E AT S-E= Egk Ao FA B AAE Astet
gule] AEdS FFAAT oY e FAglE AL Fde] e nAENA Adstd
AE 25 AFE 7 A HAFol wEekth. XAl Computer Integrated Terminal
Operations System@! CITOS21¢] 7f&o] dA| aFolv}. 7z vhek 42 gross crane

rates FHAI7]7] Qg AlZE SE&EEY N, HAAZE RUHH, of=9] Stowage Plan

of A, AndA, ok=9F Adukdel Stk PSACA CITSO® 1988d % Hx= 4

ATk PSAS 7] tist 4ol FAE ALY Aula 58 A oY, 53
Flexi Service Package®™ % {AtelAl &84 g&4S Fost Aty v&S A7

& A EAH

Greater Efficiency with Flexi Service

Flexi Book:2 E=&FdA50] AHCIUE 50 AAZ ARt wj$d & A==
o EY$ A PSAHUEC AU E wiFstry] flste] 259 EFe] FH|H

AIZEE o kgt & 3UREe] AFE ZEETHSE 3¢ &FA ko] o] Fo] X)) o Hol=

Flexi Move %547} Portnets 53 AATAE AESESE st of B2 A7

Flexi Stack2> EZ+5HAY FFALS ©@E3kth. They have option  of

temporarily storing direct-load export container at PSA’s terminal until the vessel is
ready for loading. This arrangement frees the truck to carry out other urgent jobs

instead of waiting at the terminal to offload containers.

Flexi Alert= AZtel vt5o] ARE ulo]Egit, E-EdA e A kA7

Aoy Aeoly et gt el WA S 22 PR W0l TAES o 874X
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Container Security Initiative
2002. 2€° w=S HAYAE st ZAH oY HAIPM ALE =Tt

Fom WYKL B tatol YA AP WEAWIRE TS Yk AA

g s e shEA AERE AU nete fste] Fad 4L Hu gk
20020 99 A7FER ARE MToR Fa= ACUE nAPAEs] 9% B

Ast7] fske] wl= ABHAAEE FYst= FYAE AZSSH. PSAE HE AAA
ol gud ddxel A 7Hr 2 3 Qo™ Smart and Secure Trade
Lanes, < ZlH oY E AAFte R HAAMEI 53t A"t US customs 24-
st e wakatol A dnut

of AAE ] AR Aol Ay, grd AL 4Ty Uk

o
ot
o
p'L
rlr

hour Advance Manifest Submission Rule & W|=

Regional Distribution Centres

Pasir Panjang and Sembawang Wharves and Keppel Distripark remained the
preferred distribution centres for consolidation and de-consolidation of cargo, storage
and regional distribution, logistics management, cargo sampling, surveying and
re-marking as well as re-packing of containers.

Keppel Distripark strengthened its position as the preferred distribution facility,
located within the free trade zone. Its flexible approach to leasing of premises has
contributed to a 6% increase in volume, handling a total of 296,290TEUs. Close
proximity allows cargo to be speedily delivered to and from the port. Furthermore,
tenants can enjoy the use of KDnet, an application system that allows them to access
real-time information for storage and movement of containers in the container stack
yvard. Our wharves at pasir panjang and sembawang handled 10.8million tonnes of
break-bulk cargo and storage of specialized cargo in the past year. These terminals
provide dedicated support for the handling of vehicles, heavy equipment, steel and
commodities, and are integreated seamlessly with the operations at PAS’s container
terminals to facilitate cross—docking. Pasir Panjang wharves is also the region’s largest

ro-ro hub, handling almost 400,000 vehicles last year. Plans are in place to expand
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facilities to handle more transshipment volumes.

Partnership with Unions

PSAE =2 AW ALHASLE ol FauA gt FEe HiE EAs7] flsko
SPWUI[Singaopre Port Workers Union] % POUl[the Port Officers’ Unionl, ¥+ =&ZX%
I Hojt AAE FASL At 52T AVIEE HuldoA Staffe] A4 A4k

e FEA7I7 A% diAs AAFY aga 23 ke 2] HEs PSAE A%

slofyt glol7|w stk P4 Awstel SPWU'sel A4S wol, 0029 EE WE §

PSA and the Community

PSA has been an active supporter of Singapore’s blood donor recruitment
programme since the 1970’s. Annually, PSA organizes a blood donation drive, setting
up a donation centre at PSA Building to attract donors from office blocks and
residences in the vicinity . In 2002, PSA continued to sponsor the sealion feeding show
at the Singapore zoological gardens, which it has supported since 1992.

In addition, PSA donated a group of lifesize sealion sculptures valued at S400,000 to
the zoo. The main bronze sculpture, named harmony, was created by local sculptor
Chen Lian Shan.

PSA also contributed to the nation by supporting Singapore’s national Day Parade,
which it has participated in since the 1970s. Other community efforts include donations

to the Singapore Symphony Orchestra and Children’s Cancer Foundation(p23)

Making our presence Felt

PSA= AAA ez I 2843 2v=, A= ekl & 4l A4l Bl=o]
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Global Talent

A= AFAA mEA F718k= Networking o B2 Al 9] 35}
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People Development Priority
e AASEY AM2g AT A8kl FNH FARA Stafte] A AL
HApdHow Axste] ddstau rh. el 20029 =0 2ol Azt FERC 4%,

G FHE AR Astel AR 1€ F53H7] Aol obF Aot AFATE
A%HoR AFAL W 159 JEe FIAIE, 159 ARUAE FRALS JE

o 59, 7] dE7HTechnical Specialists)= @S wol oby 9 FunlolHq =2

ot I el $9AE a3t 7)€L H£53% 3o Prime-movers(E

PSA institute, our dedicated training institution in Singapore provided almost 22,000
training places for employees worldwide, as well as participants from the local and
overseas maritime community

In 2002., courses In terminal management and cargo operations have been
customized for participants, such as those from Asia and the middle east, we have
also collaborated with different ports and partners worldwide to share our pilotage

expertise and R&D in port development.
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2. HIT (Hongkong International Terminal)

7h. HIT #rbsl s}

g Wk oAl A BHuld 4 6, 7 Eud &(East) | Elvd 9(North)
H A (ha) 92 30 19
Container 10 2 2

R
]t Barge 4 4 5 -
15 ohd A % (m) 3,292 1,088 700
T4 (m) 125 155 155 155
Quay Crane 35 9 9
Harbour Crane - 1 -
RTGC 95 32 -
3 RMGC 24 - -
glﬂ
4 RM]JC 4 - -
A BC 12 - -
Forklifts 61 12 -
empty 14 2 _
Frontloader

laden 5 - -
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'COSCO-HIT Terminals (Hong Kong) Limited

Berth 11°& 12
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O

O

Huld 442 (-)15m f A

Hrd 9% Key point Safety(H7) <!
Efficiency (@ E&3hHF7 : 7} HuE3e A5 &8&

1970 7k A = AF-F et Hud AR 7F FE40dou dAs gHuld &
o & & 3}(Efficiency) 7} &% <

RMGCSt RTGC AH&A 45 & - &4

RMGC : Automatization(#}53}) 7}s, 104 715
RTGC : High density, High efficiency(31 &&3}) 7}

AXG mEA e

off

pud

80 TEUs/Berth(& Al)

100" TEUs/Berth(2005 = 3%)

452k ¢ 80857 TEUs/Berth

Hrold 18 83}2 Key worde= Computer System©|t}.
Inlet-Outlet-Repositioning ©] 11 & &3+ A=+ Computer System 7]&o] #A <
HIT®| s}& A 2jnl&

Local $t= (&) @ 75%

T/S 3= (A EF) @ 25%

T/S(Transhipment) Business+= worldwide3}E F73st=4d HITE T/Se TF49l
q&s TPtz 3

T/SE Terminal gateE %3 Inlet/Outlet® o] oket EF A Ao FAHZ <l JgFS F

rr

AolA thuk T/Syk wo] F7tA 2= AA|of E8o] <

it}

Terminal®] 3% Local 3t=418o] 7M4 a8y, T/

HIT?] Eud 2B A 28 £33

[P}
Lot
e
ftlo
r
N
!
=2
I
do
e

Computerization(100%) — cost down — A A E A5

Trucking costi:= HIT7} YICTH v} 2vf A = w4+

Truck driver= $=%05 A& ¢hstar 23U AE&F

Terminal Handling Charge(THC):= HIT7}F YICTS} dAstal QOB 2 costi=

down ¥ &
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Experience

P Across the Logistics Chain

HPHE 330 BALS & o=3 7oz A 1083 1A =4 vds zta
Group &wre] 43 EFEFword 553 44S o] Fith

HIT(Hongkong International Terminal)®= HPH Group® #AFZA A|AlolA =HA
ow 7ME & AHelY HulES Akl = 3AFS e stuold, ofAlof M iE
Huld SGAMES 7H Bol skl

HITel A 304 oo 43& wigoz sho], HPHE 34 109 B¢k Aoz
G gt ofrlol, FF, ofxZeldl, 1, obvlel kel 157K vl kit

o] HPHT 20029 %0l 328 Rtell A 17770 HMEg &d3te] AAA Q] FutFate]
AEFF27F ¥191e HPH Groupe 2002 2o 35.8W W TEUE #H H38t
w3 HPHE 532 3JAbe] Fapstar dsto] &7 AE o 3ol A
cruise terminal? e-commerceZtA £ EFA QIS AAd AT
HPH= 18661l 719< Al#tskslom, HPHe 419l Hongkong and Whampoa
Dock Companyt® €&oA Hx=Z F3FF FAlolth 1990l st=3 7oy &
Jo 2 ATHztEE =27 7kA] o 100d 72 Aubdzel 8-S SFATh

Z B A EFAH A AEAZA HPHE no A A8 RS A&y, 1

o

AL Helely &A, g, ey =5, duky HAastsE =5, FaA %, Marine
Shuttle Services, e-logistics¥} ThE #Hed A H] 2,

HPH¥ HWL(Hutchison Whampoa Limited) 2] A} cbztstz= BEAlg 3| Alolw| A A
Mo aFdvry #EAAu~E #Esty] Yete] 1994d el A - E AT

Innovation

P in Service-Enhancing Technology

HPH= 254 FEAdEoklA 7HE 7ledoz A3 ddd= st st
3Atoltt. IT, #3FEI9F e-commerce Solutions iEokel 30l Faket A& &

stel HPHE RE S 9RRA 42 oo
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19943 o] HPH+ HITelA A4 73} Programmeo] HK $1.5Billiong FA}+3}7]
2 FATh

3P(The Productivity Plus Programme)= AE3 EZAIA S 2o, 671€ 4
of HITA AAEE 30% SlAZI=H HedAYo d S st A4d 7t
AX o] S7hg of=wA S e A] Fa AYEeds S7H7I= AUk
1997 d el 3P A|&=" 2 FellA 7HE 2 HHolY Bl E<l Felixstoweoll Al =3 &
Atk 28 3PAIAEE HPH Group® & HUEd®= 4S il vk 3P

System-& "= 713 Smithsonian &S 1997 X0 ofArlo}el HEE 534

iy

gAY g, IT 7|WA]d, Abs 3t Al 2g)e] dAer A8 5o FokllA H3 7]
= o

Bopol QoM AEE A WEstn §3A

Mo
oy

o7 AYe FAs 3

* The implementation of the 3P Container Terminal management system in
China, Hongkong, Southeast Asia, Central America & the uk.

* The implementation and management of an award-winning regional
networked shipping management system, StarNet, for an international
shipping line and

* The provision of consultancy services to ports in China, Southeast Asia,
Europe and Central America in such areas as crane automation, radio data
technology, network design, process automation and intelligent application

design.
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3. YICT(Yantian International Container Terminals)

Phase T & @I

Part of Phase I

Operational

118

5

1

2,350

360

14 15

16

14

16

ol

el

12

Quay Crane

20

5

o3t
jas

i}

38

27

- 139 -




B RRRESTHARAYNFEFETE
TERMINAL & BACKUP AREA

- £ IEAES MM
Phase | Commercial &
—— Trading Land

Ph: ﬁE"
-
Propose Land

| RS
Phase
=4

[ T =fr
[

Warehouse
[ |-

Residential
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52

/\\\\\, \,
\\ ’\\ /\ /

Guangzhou/Kowloon & Beijing/Kowloon
Railway Interchange

ional
Contaiper Tgpminals

1
]
1
1
1
1
1
1
)

’

D E=m

: 0 gbei
—t

yMacau

ol o

o Yantian Port®] A g% &3
- HoAo di4=4 vt

- AFA7IA 9t HA
- 39 +HA

o &3 HPH(Hutchison Port Holdings)AFe] AfFA&& @ 73%

o~

o Throughput(3}& =] 2] %)
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Year YICT Shenzhen Ports S}}enzhen’s. Shepzhen’s Ranking
(‘000 TEU) (‘000 TEU) Ranking in China in the World

1994 13 179 8

1995 106 284 7

1996 354 589 4

1997 638 1,148 2 35
1998 1,038 1,952 2 17
1999 1,588 2,978 2 11
2000 2,147 3,993 2 11

2001 2,752 5,076 2 8
2002 4,181 7,614 2 6

- 20029 = YICTS Ad oY 3t&EAg &

= 152% w8 %d=

sele

o Weekly Shipping Services

Axdel 2,752,000TEUI A 4,181,000TEU

US EU Asia Australia Shuttle Al

33 12 6 1 1 53
o WA WA (M)

Phase I Phasell Phaselll,,
60Ha(2Berths) 58Ha(3Berths) 90Ha(4Berths)

o0 Quay Structure(Phasell & Ia)

- Az ok
o Construction Time Table(Phasellla)

- #6 Berth : 16 October 2003

- #7 Berth & 200,000m?*yard > End of 2003

#8, #9 Berth

- Middle & end of 2004

The Whole Project of Phaselll, will be completed by end of 2005
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0 Equipment & Facilities Summary

T 7 Berth Area(Ha) Quay Crane RTGC Ag;;ii t?f;gllijn)g
Phase I 2 60 8 40 1.2M
Phasell 3 58 12 48 1.8M
Phaselll, 4 89.5 18 66 2.4M

Total 9 207.5 38 154 5.4M

® AFAI(YICT)
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1. A} 8

7). AE

o A - oleke] gols}

. AF4713E : 200310 ~ 2007.8 (5'9)
ok F AH 959 (1A R 79, 23Pd R 79, 3RPA R o] % 819))
2t 8 ARdUE -

o AT R&D F47] WAHAE

o ZUF ZAHoUAE FUARES AT AA D AZ & A
(KORDI)

2008 AEoILIAE A Frarel A2 A (KMI)
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o 3 AAY UAA o] AFH) we} AAEL AUt s
Este] R AAE Ay ARHFE o =7
< 7Rl o3t £33 v &dAa 53 >
(9 - AEd)
7o 4,000TEUZ | 6,000TEUZ | 10,000TEUZ H| 2
23| 2 2.32(1.0) 1.97(0.85) 1.45(0.63) o7}
A2d| 2 11.25(1.0) 10.50(0.93) 9.40(0.84) Alz= M7}
o 80 o] Fo IMHNFZE FAOE AH UMY Y3 F
A
19704 CH | 1980 CH | 1990ALH | 2004 2006 2010 2015
9,580TEU | 12,000TEU | 15,000TEU
3.000TEU | 4,300TEU | 6,600TEU | 8,000TEU ’
’ ’ ’ ’ (A= &) (ofl &) (odl &H
o AAFTFYL 2003. 11 ANyt AFZRE AAFHUI 9,580TEUR
NIdA 488 531 Ax =
o =] ZAAE oW 12500TEUT ZtiEAde] HAE ¢sst
3l 15,000TEUw AAE 38 =+
¥ 2010974 o= 12,000TEUR ZtjdAlo] F AR =33
Aoz U8 AErtes A%
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o YIdHEE ANAFEZE G2BE|=ZH3 Ceres Paragon Terminal

of &3t 28 (Slip Berth System)S 714(‘03)

< o2 MINE SHAA[AEH AFALE >

- = o Bl ey = 2
- =3l xRl W= g
Mx|stx =2 2XE 0|2 X=5HA
o 7 = —H =7 = o, = =
Speedport | = 2607i/hr | X)=0| olof otx=o| =z
- N2 EX|0[E20| =0} 744dH| WS
- T30 "™etsh Muk k=0 ZEelS
k51 504 A| AH 2/ ouf 7| s x|Blod Al Bhed
(Slip Berth WE2t=] 3007H/hr | - Ol& 3 ZX|Ze| MMM M1 EHe
System) - &2 37kl Zzelo] LREHN F=
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