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ABSTRACT |

A Study on the Establishment of Container Port Technology
Roadmap in Korea

- Focus on Port Logistics and Port Handling System -

Emma Maersk, which is a container vessel capable of handling a freight capacity of
11,600 TEU, was launched early last year, and as of 2007 there were up to 114
container vessels in operation with a capacity of over 10,000 TEU. Recently, Samsung
Heavy Industries Co., Ltd. developed technology for building container vessels which
hold 16,000 TEU. Therefore, ultra-large container vessels, with a capacity of over
15,000 TEU, are expected to appear within five years. Building these ultra-large scale
vessels requires high productivity, high technology, automation, and high efficiency in
port operation. Global terminal operators and large terminal operating companies are
striving for vast investments in port facilities to cope with the changes in global port
environments.

The domestic R&D for port technology involves marine science and technology and
comprised about 6% of the year 2006 R&D budget of the Ministry of Maritime Affairs
& Fisheries. Domestic port technology does not yet possess a systematic, analytic, and
detailed technology road map and has not investigated and analyzed broadly the trends
and applications of global port technology. This study attempts to provide a technology
road map for the development of container port technology in Korea.

Firstly, we recognized the importance of future port technology by analyzing the
environmental changes in world trade flows, shipping lines, terminal operators,
infrastructures, superstructures, and information technology in container ports. We also
defined the range of port technology and divided the area of port technology into four
categories port logistics port and marine equipment port planning and design and port
and marine structure and 12 sub-categories. We focused this research on two categories



port logistics and port and marine equipment and six sub-categories.

Secondly, we observed the environmental factors and the trends for each category of
port technology, based on a trend analysis of port technology. The results showed that
environmental factors are the increase of flows, bigger vessel-size, improvement of
customer service, improvement of operational efficiency, reduction of logistics costs,
and reduction of labor costs while the trends are toward bigger equipment, more
automation, the high productivity, the high efficiency, the economical feasibility, and an
environmentally friendly system.

Thirdly, we forecasted the development direction in future technology based on
environmental factors and trends. Then, we identified 46 technologies which will have
to be developed, analyzed their characteristics and effects, and suggested application
areas and their development items. The survey, in which about 200 experts participated,
indicated that the level of Korea's domestic technology is up to 50~70% compared
with the technological level of advanced countries.

Fourthly, we deduced the priorities for the development of these46 technologies
through the survey in which about 200 experts participated. We set the evaluation
system before the deduction. The system consists of nine attributes, which consider the
performance side, the technological side, the economic side, and the strategic side, and
the weight of each attribute. After the evaluation of all technologies, the results are
entered into parameters of the mathematical model and the mathematical model
concludes the priorities of each technology. The decision-making problem in this
research corresponds to Multi-Attribute Decision-Making (MADM) because it decides
the rank of the finite alternatives considering various attributes simultaneously. We
applied the linear assignment method using the rank of alternatives for attributes and
the weight of attributes. Moreover, the urgency of each technology is proposed.

Fifthly, we applied the Technology Road Map (TRM) model suggested by Phaal, et
al. (2004) based on the priority and the urgency of each technology. We proposed a
macro roadmap for the development time of each technology in each category and a
micro roadmap related to the development items of each technology in each category.
We also suggested driving strategies to increase the effectiveness of technologies
proposed in the road map.
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Finally, we suggested this study’s contribution to governmental strategy-planning.

Through this study, we expect that the domestic port technology will take prompt
action to prepare for the environmental changes of the future. Furthermore, we hope it
will make a contribution to the policy making and mid-term or long-term planning of
related organizations.

This study is the first stage of the whole study that we have intended to plan. We
handled only two categories and six sub-categories of four categories and 12
sub-categories. We intend that the comprehensive roadmap of the port technology area
will be completed by dealing with the remaining parts in the next stage.
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X 2% BiEloIL] PEIo] TPRBet HYRDIE F4424

1. 2HHIOIL SP10] eytHo}

D) ZE0lH =582| #Ms}

T AAAR wgqfite] Frref oprlobe] FAIGE 22 et AlA AE
oY =T 20021 5 2006 7] A|&A 02 17 10% o] el A oluE
9 /e 7HA

53] 20034, 2004 o= Sgobrloh TE S H S FAT A @ }lol
AL 14% ol fef 7hukE FAAE HrEb Al

<# 21> MA ZElo|{=S2e B7tE
(H91:%)
-5 2001 2002 2003 2004 2005 2006
=5 OFAJof 5.7 16.6 20.3 183 124 13.0
=% 1.1 10.8 174 23.6 141 10.9
R 34.9 25.0 26.0 31.0 36.0 18.9
AlA 5.0 117 143 148 10.1 10.3
A+& : Drewry, Container Market Reveiw and Forecast 2006/07, 2007.
AdER Aoy aed AT e, $, Yig 2ok SEofAlopt
19804 760%ITEU, 1990 274 3ulWITEUO|| A 20061 19} 5% 8uiWITEU=Z Z+7)
200}, 7H} o Af, 1 A2 Fi Bf Aol wle] 7 & ACR dEhual Qlrt

2005, 200641 = <F5oboke] A e B ol AA S B
7 glou] o]t 20004 oF Y W& uEtel FHobAote] F4A
W Frjol 4 1 21ele Fop 4 gtk

AARORE @ 20069 o]t HelEEwe 49 47 1HUTEUR 1980
Vol w3 118, 1990%0] v} 5u] o] 4Fe] F/LAE hehh gk
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<HE 2-2> MA X9 ZHEo|H M2lE2sE AN
(&9 HTEU)
T 1980 1990 2001 2006
ol 2] 7} 9,513 16,659 31,212 48,005
e 11,753 22,552 52,907 82,540
oK o} 7,662 23,001 75,163 158,372
Etola o} 1,872 9,729 37,126 58,469
% 1,943 3,583 12,328 25,073
] 2,358 5,078 18,880 30,085
L Aok of 1,611 2,334 5,319 7,886
Fopajo} 249 1,780 5,873 10,697
o}z )7} 1,469 2,707 7,756 15,490
=99 373 627 1,580 15,490
AA 38,821 88,049 248,143 441,889

A2 : Drewry, Container Market Review and Forecast 2006/07, 2007.

<HE 23> MA x|y ZHElo|W MHzlgsE oS
(F91:%, HTEV)
TH 2006 2011 Z1e
ol 2] 7} 48,005 66,750 39
A+ 82,540 117,244 4
a2xo}X|o} 158,372 259,331 64
= opA]o} 58,469 86,410 48
z2= 25,073 39,710 58
Zyd] 30,085 43,750 45
S Aok o} 7,886 11,433 45
ol A]o} 10,697 18,009 68
o}z 2] 7} 15,490 25,250 63
R 15,490 13,076 -16
AA 441,889 680,962 54

A& : Drewry, Container Market Review and Forecast 2006/07, 2007.
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W AA O B0y AU BEF o3-S 4vuw 2011d F 69 8HUTEUR
A 20061 0] w8 oF 54% 7bE Ao o ZE|u oWF 9~10%1) o LHHE

AT AR o SHAL Qi

A A Q) Aol A =sotAobrh 29 570 QURITEUR 7 o0 S7he
64%E H|Eoto] 5, HolAloh ofZe|7l Sol LARAME AT AR L

e

2) HAte| #st

2006'd TR 2 E AL Gl B ATHPeE 3,784t = A F 8TIVITEUS| qfiiojvf 10
|71 3507HTEUC] M3 250 474 sfal Qlek. 53] 20069 W7HA] of 52 0]7] st
Adre) 3 AdEee 9376TEUR A 199213 of 2 v 9~10% o] 4o A& 753t
al Q1o 20054, 20061 of+= 13.3%, 155%= A A7} B% 7h45etE] Al Qlot.

< 245 HA| 2iEjolqMchel M= pst
(91:%, HTEU)
) Al il
1992 1916 9.1
1993 2,101 9.7
1994 2,371 12.9
1995 2,684 132
1996 3,048 136
1997 3,553 16.6
1998 4,032 135
1999 4,335 75
2000 4,799 10.7
2001 5,311 10.7
2002 5,968 124
2003 6,529 9.4
2004 7,162 9.7
2005 8,117 133
2006 9,376 15.5

A& : Drewry, Container Market Review and Forecast 2006/07, 2007.
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0|9} g Eof Ao A7|% AAHo g dfgstyar ok 19904 olw¥ v
A o] A2 A7) 4,409TEUC| B 20054 9,200TEU, 20061 ™ A= akel(A] A 1
ool 10k 1HATEUTE Ztha Alo] 28b5)7] A &slgiet. % Auke. ol of-o
Ao A7 R FUEo] &FE L Yk HE S0 R ALY AdE o
Fat Aol 7HE5E AL Gl A9A4 } MSC(A| Al 29])2F Zak A4 A} CMA

COM(AI A 391)= =il Zadell gt Alebe) AAMA & 58 1u 1,300TEU
o) AR o Bt g o, 4SS A 2007 59 AA 7)o 1t
2,600TEU+ =t 3 Elo]uAl 84& ot
<& 25> 2o} ZEjo|LiMg el s}
(9] : TEU)

T8 Hj 4l

1992 4,469

1993 4,469

1994 4,743

1995 4,960

1996 6,418

1997 7,060

1998 7,060

1999 7,060

2000 7,060

2001 7,500

2002 7,500

2003 8,063

2004 8,468

2005 9,200

2006 11,000

A& : Drewry, Container Market Review and Forecast 2006/07, 2007.
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N2& ZiHOI ffol staHgor sl ls 2Me4 17

Ao A5t ek e, 5 % o|yjo] 15 SHTEUF Alite] 54 o

o= hmel AR ThE NSO SR A o Aol el A4
2918 FEstas she R o @ | 45 eold 29t
A, FUAA 9 G| S A g o] Roj Aok 3 Aotk

3) EIAlIE 2EAe| #st

Aol 9] G A = A P 7|WhAl A gl A RAI A 9] BA}, &
Ao wret, 39, WY, s +utEg o R rofAlth of 7he-dl HPH
(Hutchison Port Holdings), APME{ u]d, PSA, Cosco, P&0, DPW(Dubai Port World)
o FRHE YS9 AHGTO:Global Terminal Operators) & 4] 3}17k2] 217 ¥ 3} o]
wef A& o2 A ofe] 7kl Aoy Y &Y¥ FAE gl Wk
low 1 ke ®mgh et Ukl ol FAlel Sl

2004 ~2006' Drewry Shipping Consultant z} & o] oJald A A aFukA] A o] 7|jut
22003 49 174 8¥IIITEU, 2004d 49 5% 5919ITEU, 2005 59 7¥iUITEUR
AZE 10% el A ot glon g A= & o=y 20101714
Hat 5.1%9] AFAE FAT Ao r o S5kaL gtk o] F GTO7F &HHSEAL 9

HHA] A 528 2003 54.9%, 2004 56.8%, 2005 58.4% = wijd Z7}skal )
FAol Qlen) 2010 7hA] At S7hES 5T%E o S T2

|

rr FIF re

Aoy g nd G 45 durehd Hebel /M nigretal wEA di5o)
= e otgAld F AdEleld A doltt dlE S0l e S7F A oY
Ao ek Fiestal =i Aoy Ao digh HHIAE A= Az
Aap 7P AR SRl A o dig eyt Basit. & AH oY EHuE &4
Az A AIAR Efpaddbel diet w2 a9 st Mu|AE Agotolof A
AT AAAA 55 AT+ A

ofeiek ofujoll A 22780 A At vpef o] @A AM FAE AduEE Al
Aol Harshal Qe AR A7l AA © digetE il ql7] giel A Al
HOR 6~7309 7| gite 450 FHter SA4skal gl FAR 7R Qlth
upebA, Lol dis) AnjA o] Holle @ik ST A FHAAA

2) Drewry, Global Container Terminal Operators 2003 ~2006, 2003 ~2006.
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Aol
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16~184

18~204

20~224

229 0|4

1,723
(686, 39.8%)

746
(495, 66.4%)

412
(320, 77.7%)

254
(198, 78.0%)

3,127
(1,691, 54.1%)

1,733
(692, 39.9%)

792
(522, 65.9%)

455
(361, 79.3%)

200
(153, 76.5%)

180
(149, 82.8%)

3,360
(1,877, 55.9%)

2005

1,792
(722, 40.3%)

835
(554, 66.3%)

498
(394, 79.1%)

267
(210, 78.7%)

201
(235, 80.8%)

3,683
(2,115, 57.4%)

1169 ok siEuUNE okEAl 44m ofs).

16~18g>
18~2092
20~22g2

S LFE ok 44~50m.
S LFE okl 50~56m.
S LFE okl 56~62m.

224 o)L FSYURE ol2elX| 62m o]
)&= GTO(Global Terminal Operator)e] B-fthel A4S

2. (

A5 : Drewry, Global Container Terminal Operators 2003~2006, 2003~2006.
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o FA| /o] o] FolA v of= VHkAlE & 2457 fls) AR AP E T
e HA Hoks HastdozA Al Fuelzets 55 e

(1) et E 2| M3}

oldb#] o] HLIzo] obel g g 7o A 5L 5= (Marginal Wharf), &4 4] 55 (Jetty Type
Wharf), %24 55 (Double Jetty Type Wharf), 4 4] - 5=(Detached Wharf), f&3}4] 5

T(Compound Wharf), &¢] A5 5% (Indented Wharf) 5 0.2 ¥ o]xv 7 EﬂoMEi
g o Af e FAE Yol &8 4~ e BAAFEFY FErt B FEolths)
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6,670
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Sk
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5,400
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mHeta], oA L 7|20 AESE E5Y SHWAFHE Holy 5T}
g A], A R], =g ah Ao S 5o ohoksh WA PR U
oz glov EEq thAs E, 1chof| A e 8tha kA A A}
OFEA A A WDz OFEAARIL QALY F7h ofEAH| Y] 7 A,
BAEEY T 59 8oz 1A A ] On-Chassis AJ gl oA 2| 3~
THA, 6~987HA] AL S S7HA 7= A, FEFA Ad 02 H3ts}
a9l
<E 29> Ol=F [T S| st
TE 1970~1980 o 1990 of 20004 of
~ ~70]
chRfel 1o 1] 34t} 562 3~6¢t 6~7H(RTGC)

5~7tk 6~9%(RMGC)
SRS On-Chassis sC RTGC, RMGC

2=} 2] (RTGC)
4152 ] 2| (RMGC)

CERE LR LR

Agoly Aol 49 ful AR AL £B A4S dmetAE A AUt 5o
2 oulat, % A 1 2 49
HOEL ARAY L

ofof a5t

gl Al Ao E o] A €| (Gateway City) 5.5 3ot o] 101179l 19681 ]| 1
Alei 700TEU ¢l A8 ZE ol Alol SAstelow ofef &A 9 deojyil tg
o2 AA 40odo] A 2007d e Zrig Al 11,500TEUHS $ute A= (Emma
Maersk) o7} 548k = ok E3E 20079 SHb S0 s EEH A S
Yol 12600TEU 414} 845 rrgro2a vhops 2 2oy e o]yl Al

ot
>
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b g8 AdEa gl
Agoludo] zugshs AAoR Adjold BEe F71, a a5
gtel - Ao, eardlan 571, £ o] upet o) A4S 27

A 4 Al astow wehta ot
ojefdh AR HYE uf F5 54 ofuff 1k SHTEUH AlHMe| S0l o dd
G qov] Ao 2dgs A4L 4ES dY AoR BuHn
<% 2-3> ZiElo|A MHtel CHES}
1th 2thG ion 3th ion 4t ion 5th Generation 6th Generation
Generation 1971-1980 1981-1990 1988-1995 1998 1999-2000
1060370

21 : Elliott, J., “Handling System Design and Performence”, TOC EUROPE, 2005.
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(Yard Tractor) 4 AGV(Automated Guided Vehicle)7} w=2Fs}ojopnt Ag o] 2
o oo A= A Vs 7H AuH7F ARG E T whebA, B AR eke] ¢ A
AHAA] o] HAH] 7} mafshofofE o] Fdu] o o] FAHlo] R E 7] wzof EFH]
o AABAA th7]Al7ke] AT kel glof olelat o] gl o %A 7]k
of Huld o] Autal YaldE& AeAl7l= Fadd oz A-gek o] glelth 1L

e

HE o]yt TS Hsty] Y3l SC(Straddle Carrier), SHC(Shuttle Carrier)2}
dol A7tet 75 F7H O =N o] HAu] o Lzfojflof Fatglo] A|&A 07
Aol 7haet FAE WItehe 754 Wb A3 Qleh E3, A StE |
Ho| Soluof wet Afekol AU o RelolH AL Ak - £YgoRA

Aeoly @uke] 27)ofl= W2 F A4
1k of AA A" AMgot Rl oy @ikl A-EE 7 FAZE449
T, A ke e Ao s aldtao] Vhgelil FAAEd S
%+ RTGC, RMGC, OHBC & thgt of=at o 4hn|7) G7sto] &9 ¥l
g0 1A AR A A,

-

IAHY of=2-9o] 7Hs3k A4t 7
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2847 19601 o 1970 t] 1980t Zuk 1990w t) FuF| 2000 )
obgeA(m) | 21~35 32~39 44~47 48~52 530] 4
701 2(%) 9~14 12~15 17~18 18~20 219 o)A}

k5 : 1. Elliott, J., “Handling System Design and Performence”, TOC EUROPE, 2005.
2. Cargo Systems, 2003, Z}5.

9) #z9 Ago|yagole 19584 Mastono] AxH ZOZ Pacecorto] Al 7urslel=y)], WA
219 A}/ 5S 24T E 7%] 1YE A7k 12~157) Hejst 2 9l Lelo] 2ust 2
oj2lout, Ao 45~507)2 Aol A <k 3u] o]Are] AL FAL.

10) AuR-e- ke R A of A ﬁﬁﬂowiﬂl‘ﬂ 5 A Atol7bA o Aol FgAHO R 3~65mY]
AWl A gyre] EAof wal gepy.
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G517 9l A0l QT Al or BT BAS o A AAME oY
She 497t Qliztl RARIGEY] A9 o] o] Folnel 3 23l 414
JdAlME 426Tm= Adsto] Al els 9 ¢I7bA] 2 E ket
<E 310> otefEH| Afete| Ay wist
T+ 2 1A 2 Al 3 Al 4 Ao 5 Al
=38 A7) 1966~1970 | 1971~1984'd | 1984~19941 | 1994~1999 1999 o] %
A8 30.5t 35t 40.6t 40.6~50.8t 50.8 ~66t
(Rated Load) 5ton on .6ton : .8ton : on
ol Alo] Z
7ol A 16m 16~30m 30m 30m 30~35 m
(Rail guage)
A=l 2 2 2 3436 36~42
(Lift height) m m m m m
Hoist &% 36m/min 55m/min 55m/min 60~75m 70 ~140m/min
Trolley &%= 120m/min 180~210m/min | 180~210m/min | 180 ~210m/min | 210 ~240m/min
agel aA= 450 ~600ton 650 ~850ton 900~1,000ton | 950~1,250ton | 1,250 ~1,450ton

Aelolyad|ole] 7154 ZHoAL, 37 82 Aute Agoqel &3 of
S o] Aglo|u & w5 sl SHST(Single Hoist Single Trolley) 1-4]o] tko]
FEE QoL ehulol Ao Aelsd 84-57teh It Absste] WER <ld &=
HUPRL I3 5 o] 5] o] Aiuol 32 Helstel A4S ol DHST(Dual

~
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Hoist Second Trolley)H 41 9] Ah&-0] Z7}slar Qlc}, w3l AElZ :z2o0]429 E
e A o] E-o HAn| & Ao HAS] & 3THA Y Aol E el R AH o]
a1 HakdS ek ST = e ARE Y Al 5T ool

E3F, 20 FANEE Sl Bl Adass wol7] s FET
Afelo] 1 aedS wol7l S8l uEe AdeoluE sA AT 4 s
ALY 7158 Z3H&E JfA, Multi-Load)st = HHaF o & 7]50] A E g},
719 209 E 1u 400 E 17fRke] Fi 7 WY AL HAI LTS 200 E A
gojy 2719 FAIAY o] 7155t EYL L E(Twin Lift) A|AH], 409 E 27] E+=
205 E 47) 9] A FFo] 7H53t w2 E (Tandem Lift) A AB] 02 JHAIA 7

293k e,

<iE 3-11> Zieojd=Eel 7|AIN Hso Hst
& SHST CIC DHST C/C Twin CIC Tandem C/C
71 AR A5 (Nhr) 50 60 63 125
F 1) 39 7AH e o2 }‘}’O]EE agk S JER

2) Twin C/C%} Tandem C/CJ - ZAgolAe] 74 Hl&o] 20 J]E 40%, 40TE 60%= 71AHS W =
EAe EY d Wdew i%r’/li‘i:% o g 5 U AT

<1¥ 3-14> Az 7 BHEEEA
1950s » 2005s
Single Single+Twin Single+Twin+Tandem Single+Twin+Tandem+Triple
4

A2 7] LA FE @A SA A 9 qhAHE] o] e}
HoopE| A, H Aol A SO g etel EEE, To|AE &
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[ = =
<71% 3-15> 180ZEI0|AT 2 Y5 &TZ HEFA
1950 Faceca) 1367 (Facecd 1572 (Faceco) 1985 (Kone) 107 {Moelly
Single Haist-Z40tons Single Hoist-482t ons Single Haist-858t ons Dual Haoist- 18H#ans Dual Hoist- 115 ans

A

D00E-2004 2PN, Elzating Girder Crane)
15&E ons 182 Tanclem Ity J.SSStons

Aeloly ko] 7)o

= H g] E

H T T - O O
1EhA o] AAJAAES AFESHG O Fute] e g S7t FAE8449] S7ta
3, AARA ko] I g Ao odf kA o] 71t A ERAS 277

| = a4
%= RTGC, RMGC, OHBC & th4eh of=shofgn|7) A4sto] -9 =al Qi
AHE 4

1:1501 J_I:};H | xH zLiA]

UFEY ofE-Go] 7heeh A e Zbs] o] Foj XAl Qle= Akgto|tt
wtepa], ofE A= 3 AH| o] AchASto| A Atk A S FEG AEEE =
At FAl Qlow Huk Aujo] HEHEE oA Q= FA 9 qlth.

<X 312> Of=Z| 9| eis}

T 1A 24 3AI 444
RTGC, RMGC RMGC, OHBC
=z T ' ! ! !
TR A4, se RTGC OHBC HSS, WS
= _ uehAs), FEsH | 2 P23 23
54 Aed A 453 | SAEg, 45

1 1. HSS : High Stack System, WS : Warehouse System.
2. 44t HSS, WSt &4l a7 sl gl
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Cargo Systems®] "r==1 84S A
o 699G/ A B = ofEAgH] 9
o] 7]5 4 SHollA = RTGCE 75 814

of H
A &dle Agetal Alnh 7] AEA oA F2 AREEAE RMGCY| 45 -4l
AEek 9 Aol 7 golsto] o] kAR Ggakel AHgaLT glon A
REAHgobLy AbsotEfu|d o) di 4] Ql of =W R o] -5l 9
< 313> Of=FH| SFY =2 #sg}
T8 1970~1980 tf 19904 2000
ATA g1 1% 14 1¢ 14
SC 24 19 3 19 4ot 19
RTGC 3~4¢ 5~6% 3~6% 6~7% 5~7¢k 6~9%
RMGC(ASC) - 3~5% 6~9% 4~5% 9~109

£ : Cargo Systems, 1999~2005 Z}5.

2 of=H| el RTGCY] L4 Wehe 431w 19604 t) A £UH %S
Al B3I (Tyre) 47fofl 35t 3%, W= 4xt 4
Bz g 270 4% 608 HAT 5 e FRR ALl AA Yo
Aefo oh=d|A] A Slck. 2ol 55t 6% 2ol o] ASE T 9w
w3 Y EEF 49 66 6% 12 T8 89 EdATIA £843 9
e, o) gA kA 9 ok AAE o] )AL Wk B
28
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<19 3-16> bk 6 E=

COUPLETE SFREATER ASS°S W/SHERSE MGy

N
(3 ,< >||<
P kK et e
I~ ?F;ﬁ% %4 %F%
4)< A=K _3*__<_ AL
i4‘-: SN Za N ZaN | ZarN NN

RTGCY A7 W 714 HakaA Avun 94 29 4= 34

o

S~

2

= 1o
=
%

foi

o|AE, B2 4% W A<l F4 HE} gol FAHET Qi Ao k.
o5 =0 1980t sTfol AAE Al T A0 £ HE |

st A weE A S 9] 20099 dof vls 05~2uj 7k S
F7t olgolAE AS & 4 Yt
<i 3-14> RTGC £ H|w

47 Fa 2AL A4 NEE W @

AAd e 19824 20061

Hoist Speed 9/18 m/min. 25/40 m/min. HLSIA) R EEHA]

Trolley Speed 50 m/min. 70 m/min.

Gantry Speed 134 m/min. 134 m/min.

=EN

System) W APIS(Automatic Postion Indication System) 5] A8l
1= RTGC/} of=o) 4] gaf 4l a2

of Aot W &4 HOJA A $13] AGSS(Automatic Gantry Steering

ot} AGSS

Holg Al dig ALz ofofd 7hg/do] 3l
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7] o] Aoz A FHYRY SAFES sz A LE 0|tk AGSSE R
T 27bA] WA o] ARG AL Gk WA R 54 ES
Qo AAH CCTVE <A, sjdsto] Aafxl A5 Hojud Agoz 44
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Steeringdl+= W4 o] n, th2 WAl2 A Hzfate] 8F-E-5l4= Transponders 3 =

of 944 2o ol o] & A elo] A AA7F HAskE WA o] ATt APIS
© Al AEE SRt AARA A A Y EEe, Az HAE vhef
k7] Sfgk Aol

AR QI RTGCE Hi & i(Leg) 2t U vh) 2704 sjA 451 & i)
82 Aol Qe ey, AoFAREe] o= Alqr R A E = En[E oA of
E EE LGS Fol7] fldiAl dla 4 2ud a0 5 1670 S A
b A QlE ARl Sl

of AgE AtA e AEYS Aol HAz A
e | 4 RTGC7}F e lom, A&l gtel
wEs/ B e e AATES, v F7F S disshyl fk ATC
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<% 315> o|&AH| 2| ws
e e 2407 e
(SR 1950 ~1980 of 19904 of 20004 o
FQ 4] SC, YT SC, YT, (AGV) YT, AGV, (SHC)
i} frel, 74l el e, 254,
SEO| RSN ey g S5 49
Zo( Yo 7 AhEE A2 A0 e S0l me Azo] e ol amlE e
719 74‘5101 1 L Aale 7 wol AL Qe of=

2 o] A AEYE Fejol7t HYR AT Qow,
2l 2 oo 8 AgS 915 AGVE} 453 SHCPL A4 L9871}
7H o A 011%‘1011 sk @, ) 4Rl Slsq AGVEE SHCe] o

A=Y

<19 3-19> O|&ZH| H
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<ECxr

} A—||:|I-o| |.|64§|.
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1
49119 A8 3 R0l o] Aol 2 AALHE] Fait A3tol v, ol
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<19 320> Mete| BB ChEs A
1st Generation (1956-1970) Length  Draft TEU
el C onverted Cargo Vessel
. ]23;;"_ <9 metres 50‘;;300

2nd Generation (1971-1980})
ettty Cellular Containership 215 metres | 1ometres | ,h 000

250 = 250 11-12 3,000 - 4,000

metres metres TEU
275 =305 1-13 4000 - 5,000
metres metres TEU
6th / 7th Generation (2000- 2006+)
Super Post T
305 - 352 14-15 6,000 - 9,000
metres metres TEU

A& : Elliott, J., “Equipment Issues: Handling System Design and Performance”, TOC Europe.
2006.

AAZ 2 ZH ol EEdo] d5otil AAEY dFda)ol 715t uA
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A AdERe] i7h i e i EER o) te] Vg & 4 UG
oL Addfo] diget A5 Vg 2= HH Sol50] 4 HRER 1~27,
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ofeiel Wote uAQl AALY 845 ok Ak SHAVIL=Y] e o]
ofof wet PR FAES A= FUAH L 29 S7HE fl8) A2 gt
Aldel FAHE skl 9l g e
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Aelojy i AHA e 2A SHH S 2], 44, ok 2A44H] 59
Gt 2 R QIFAE Sl WabA|l Bl TokgARAoff ARG E = Ak A
A= Al elsklct
S H RE 2AYE S50y FAYE Alo|&E AA St &5 3 A
5 okt o] 85 VIS 7L e, IS 5 &l wet 2
=9 9% AghE et
A RE FAMA ] AL Aqpi FHQ HHAIE AW WA EAA AL
&5 2etH(Grab) =, Wa A Wil FAGRVE A8 AR S WYE
(Bucket) =d 4, =0l TERA S Wy & FHA T2 AR e HE
(Cutter Suction Pump) =441 % < ©(Trailing suction hopper) &4 Alo] o]of <43l
Aol ity 24 WleiER s F2 FHES of&stal fftito] ¢lof
AA e QR of= A7 omm AN Al AR|7E ofE 24| 2
-t AA SR Sl
<# 317> gatAdgd|e 74
124 224 H| 3
op 2 2 A . 7)Z7] o Alo]¢= A ZH(Slip Form, Soffit Form)
* Aero-Go system & DCLA o Alo]& o]F W Ag
* Grab 4 © TAEE

* Bucket H}A] 5oFS-nlo]uf A, HSE, auger dredger,
* Suction H}4] disk bottom cutterhead dredger
* Hopper 1]

S/ Lop A REA 2w o AFAREALE
- PBD, PSD, SD, PTM, A3 H |+ #5H 2] 2 HELY
S 1 o A kA 2] ]
- PBD, DCM

= : DCL(Draft Controlled Launcher), HSE(Hydro Super Ejector), PBD(Plastic Board Drain), PTM(Progressive
Trenching Method).
A5 ZARE 9] 291, T2 ZIYE Aol vkl A Al g 29y (1), 2004,

(2) B5lFAM A w50l
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of2gt Aol AFH e Weo] upet Alo] & AZtRE AYM TF, U
OS2 AT ¢ e o wep ek egnlof FeEjie V)& 447157 FH
oA AlZE An] JEH = Hetsial Qo

AR A1 F719 A9 Felo] Hrjeut @ A% b5 a ko] 2,000~3,000
Edo| o 37| K oFo] 47k %] (Aero-Go system) X 7,000=+ WHE=gel DCLA
& o] &gt 2y 2= 8 A47E hsskAl =l
< 3-19> Aol& 2& ¥ Z Fu|Hst

+ 2 1 A 2 Al 3 Al

. § Aero-Go system,

e53d a|471 %] 3471571 oA 47 i]&g}

. — . - DCL(Draft Controlled

Q%3 4471571 14471571 nancon
O 4 ul A E =
e % A 20002 3000 7,000%

A (Hors) (e, g1e

)
2R A 9] 291, T2y ZaE Aol tetA I AlF @ Lukg s, 2004,

<19 3-22>

( ]
Az ZARE 9] 29), T2 ZAE Aol oA @ Al 3 Rk F(1n)., 2004,

SN
%
>

Aeo] Y55 FAA] ohe] M E AP 2= 5 T12tH (Grab
) , 8 R Ao AMEL ¥ (Suction Pump) A4 1 W
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