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E(ecutive Summary,

Future Ship and Advent of its Business Model

The fundamentals of shipping environment are changing, which gives birth to
future ships. New challenges begin for larger ships as developing nations with 6
billion populations have drastically increased seaborne trade. In the meantime, ships
strive for clean operation under intensifying international regulations on sea or air
pollution by ships. For example, major maritime powers are making stronger efforts
to develop green ship propulsion based on electricity, LNG, wind power, solar
energy and others. The depleting land resources are boosting the development of
marine facilities for marine resources and energy. Accordingly, demand for Platform
Service Vessels(PSV) which transport those facilities and provide assistance service
is on the rapid rise. Moreover, the constant human desire for faster transportation
and logistics produced ships which raced above the sea surface like flying fish.

This study was conducted with the goal of establishing and presenting
business models for future ships, the newly emerging ships under the changing
shipping situation. As future ships, the study designated VLGCS(Very Large and
Green Container Ships), electric propulsion ships, LNG propulsion ships, Semi-
Submersible Vessel and Wing In Ground effect ship(WIG ship). It also established
business models for them as well as reviewing the domestic and international
development trends.

Maersk Line (Denmark) is expected to run a container ship with 18,330 TEU

capacity from 2013, presenting a business model for ‘Very Large and Green



i | oty Aukg gt Alioful v A BY 22 7 |
Container Ships’ which confront limitations in size as well as aiming at clean
operation.

Electric propulsion ships are being partly used for cruise ships, ice breakers
and costal shipping. They not only prevent noise and vibration but drastically
reduce emission of pollutants, such as CO,, NOx and SOx. Therefore, their usage
can increase as much as the international environmental regulations become
strengthened, particularly by the International Maritime Organization(IMO). Japan
has already run 20 electric propulsion ships for coastal shipping. This means that
the business model for electric propulsion ships will continue to improve.

LNG propulsion ships are another type of green ships which can reduce
emitted pollutants as electric propulsion ships do. Norway and other North
European nations use this sort of ships for car ferries, ferries and tankers. With
MARPOL Annex VI to take effect from January 2013, which strongly regulates
emission of NOx, SOx and CO,, LNG propulsion ships are likely to spread fast
along with electric propulsion ships.

Meanwhile, Dockwise, a Dutch shipping company, has run 20 Semi-Submersible
Heavy Lift Vessels with 65% of global market share. However, Korean shipping
companies could not make entry into the market yet. The business for these ships
is expected to boom as well, riding the soaring demand for marine facilities,
relevant transportation and supporting service for marine resources and energy
development.

WIG ship run above the sea surface, using the same principles of airplane
operation. This type of ships were developed by the Soviet Union, the US and
Germany a long time ago. But Korea will be the first in commercializing them for
sea transportation. The ships are known to benchmark fast speed of airplanes and

low charges of ships and will open the market for fast transportation and logistics.
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The rapidly changing shipping environment is calling for new forms of ships.
These ships are shaping a new business era, that is, a new ocean business era.

The changes can come much faster than expected.
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1) International Maritime Organization

2) Marine Environment Protection Committee

3) International Convention for the Prevention of Marine Pollution from Ships
4) Energy Efficiency Design Index

5) Green House Gas
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1960 o] 7S0TEUH .2 Hg b= qlal, o5 6~8d F7|=2 vl wh
i@ skatedo] M= o] ok AA7MA & Sl AEloluAdd 5 78 2
Auke m Az ekl Aubm A= (Emma Maersk) &8 A 252 o] 15,500TEU
of &gt}

| B 2-4 ] HHOIHMY Ee A

A= Al A 7|(TEV) 20| (m) 4 °|(m) Z(m)
1968 1 750 180 25 9.00
1972 2 1,500 225 29 11.50
1980 3 3,000 275 32 12.50
1987 4 4,500 275 39 11.00
1998 5 7,900 347 43 14.50
6
2006 Erma Maersk 15,500 397 56 15.6
2013~ 7
0
2015 Tripple-E 18,330 400 59 .

ZF: HAaAgkelo] WS 18,000TEUE A E-S Tripple-EZ A A H il 9l
A& Analysis of Maersk Line Business Environment
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g 2ol TEUG 6002 o]3hz Fetsheirk
S ARG 7h2o] &M OR A ol AuteFe A
E£5 FYUglol AT gtk <E 25004 1

c}
“
Ao] 20119 949 = 7|& BA d Batol £F 66022 I 12
at

o) S AT, AT e 1S A% sl o e ¢
% 7HAe A% Aosta glol Auedte] Selyol erstem gk upet
o

A AddRe} o U A mEAdo] F8% AR ST

W7 129 et | A7 69 Fat | 37 39 FHat | 3 E g
CST380 302 435 476 660

F A7 20119 99 2 71E 7|7 A Y

(3) Zoj¥ FaAAE ol Are] £5

AT gkelo] HFESh 18,000TEUE AEFS EAMA O & ‘Tripple-E* 2 A
W3 otk of Alupe] AwEAS A o] B4 EarEels] ol
o] A4tel 37kA] FHEA 2 Fr o] 7 A|4(Economy of Scale), oA &5
*J(Energy Efficiency), 27 213+4 7 A41(Environmentally Improved) S-o]t},

A RS BAE SHollA A EE, W2aaekel o) 18,000TEUS Al
92 Sk A A £ A SkE Fof bl 271 i AAskEwe]l S
oLel Adutolt}. HA7HA] —?:?%5}51 U= Al Fo e w2zl

AT L_]‘j_l
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20 | vlehd AURS Bast Alsfoplzu A BY 2% A7 |
Xt} 2,500TEUE © A 4= Sl 18,000TEUH A4 Zo], yol, 0]
ZHol| Al Emma Maersk®} & Z}o|7} Gith TIHo|® E4tstal VALY AA|
F2E UAY AAF2= NEFe 2N =44 5] StiatE i) o
AspeAe} QRO LA E olsAlXl Ar HAAeH el 75ttt
<I¥ 2-1>00A Hi= v} gro] AHre] TEUT H|-8-Z Hlas i 18,000TEU
H]-8-2 13,100TEUH A1EFe] 80% Aotk = 20% A= w]-§d1fo] 7}
s xict.

o ml

200

150

100

50 -

12000 15500 12100 10000 8500 6500 4500

AF: Maersk A|F
[J3 2-1] M8 Slot3 HEA L

Tole B2 7leel AEEHME. &, wEe]A| L7 (Waste Heat Recovery

System), XA ol ZEA| A] 2 H(Electronically Controlled Engine), 2 &34)F

10) vaazt B Ao e Ao A D BRd e Ux F 44 ol
g AA5elo] BE. A% H249 Ad7} Emma MaerskE el A A A4S
11,000TEUS| o 2+ HHEE AR = 15500TEUE AATE 4 e Aoz 7HE]
39S wEtA 18,330TEUR = AR5 = Alvf Qe To= thh S 2xdE 754
WA B o2l
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22 | olely Al 2% AlBlopIZUA BY 22 o |

o]

Mk L]
(1S 37 A

237
(Prime
Mover)

P Rl %

UL
(@A FEA)

TUEE

| 38 2-2| NHFEY M8 Q8 MARY MEO] RTUAIH Bl 1

[E 2-6 | WHZENMY MAFAN E7 HL

7 AFR A A7 4
CERAT TR AR F| ¢ FAY 100%E A2 FF,
FAAA | AZoR A dAde] AFse| AF/Y ZEEt AAHA &
W o2 QAo AEst Wy

Ak AA | o F FAZ(Long Shaft)ol] o3 7]
94 A iR 7 AgHA

H7)mE T o8] At Zlo]

Ak 23 |« Bgg)ol o3 Auk 2oz 3)A = v
_9—_10 }\40 H}(ﬁo) 3 A A A o0 = bestag 2445 IHEE,
8014 b ol 2al AAA ] 3 2|53} 7]..‘:_)
[¢] [¢]
. AEE oA A TEHCavitation)o] | T o
arepy | T AW 2H A 3% A A1 AT A 45
Aol glof nad, uFF WA = 74
= A

« T7F4H|(POD S)7} djiEo]7] f&

of w4




| B 2-6| HEYNY MIRTN E7 HLU(HE)

T 71 A FA Al A7) Al

« FEol ZRHYE XY AFHA

. ol7] W&o g8 &£Alo] WS

o = Qlo] g A oA w = o o=

A ag | A0 SERAR A SN S ) we a2 0
Tme e 75 FAEA 0] H)oz oA

ag I 7Hs

* LNG % Dual Fuel 48 &83%

« = /\']H]-Cq o_g_/\_g_.-_7 _\:r._ <) o1 |0
AEg A T2 ANARAS A8l ]] gl 9lom @ NOx, SOx, CO,, PM &

Z: Cavitation(§A] So4 ¢heo] we Fo] A7|W B &o ghule] Qi 7|47t BA whA
e ghgo] e o] moi BES} WAHOR Qlske] Mute] TRBeL} gy Fo| A g0l
"ojA 2 HAlo] WAT] HAA £ AE] Uo|

AE: FHE2009), o AE(2011) A& FWo el

=
Z(USD/mmBTU)o] 8€d| $Zxoz l6ga el WCSRT}l 2u)71eF A

sl

11) “Development of LNG Fueled Propulsion System for Containerships and Tankers”, DSME,
2011.

12) 9714 7]%, (USD/mmBTU, mmBTU=1 Million British Thermal Unit), 7 A& ¢ ©](2011.
5.19) LNG 71Zo] 25k 110929l 8 vla) 47ACH 7H4L (2 £ 650224,



24 | ol A BES ABoR|LA B8 9% 47|

A olrt13)

Adlh 23F Al wjE7k2o] Higt IMO F A4 A} v=, 98 5
AER7EY] FAZE AshE L 9l 7Fed €O, NOx, SOx 59 viEA %+
BT LNG 249 & Aolth S0x9] AL E3] ujE&AgH Lo A Hj
E5HAI7E ke Qi

| E 2-7 ] IMO ZSE HIEANT T2 (MARPOL E4A6. Regulation 13)

2012 oA 4.5% m/m 201049 7€ 19 ©]A 1.5% m/m
20129 X €  3.5% m/m 2010 79 1952 1.00 % m/m
2020 F X €  3.5% m/m 20155 E 0.10% m/m

Aeje @A welael, Rajsielolul Rujsjele ECA Aoz AHE ] 20124 §9

Z: ECA
1452 ECA 7]&0] A&H

| B 2-8| EUY ZNE HiZAO 1|2

A&A o 2 4A] 7] Aeye
N EE EU‘&]— 14-] AR S HP/ Er}\i
¢ Z 8l A8k =2 = [} o1 T T
FU °;“;;/ HSFE T 20100 19 190 | A gAML sl S8 0.1% mim
Ul 01'5].94 ﬂﬂ /\}__g_ _olngl‘

1 2005/33/EC

13) “Green Ship and Development of Maritime Transportation”, DSME, 2010. 10. 14.
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o R 20 o

| E 2-9 | IMO RAMYZE(NOx) HIZAIPH TZ(MARPOL B4&A6. Regulation 14)

Tier 11 Tier III
S Tier 1 (23) Q01111 o) (2016.1.1 o]
T |ECA A YolA A1)
130 rpm ©] gk 17.09/kWWh 14.49/kWh 3.49/kWh
130rpm  ©]A~200rpm B| Q3 | 45 - g/ kR | 44 o 0B g/kTIn 9 « 070N g/LTIR
2,000rpm ] A} 9.8¢9/kWh 7.7g/kWh 2.09/kWh

F e 7| AZA 3| AL (rated engine speed)

14) LNG 70 qIZle] NOx HATE {57 Aol vls) 24% H4 7heeh, WA 2AH=(2011.5.)
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raa 20

(3) LNG Fx/d9He] #3

LNG Al¥Me =7 A 73bel 4 LNGE AR o] §3Hs LNG A§
WM} INGSH G572 AHgaHE ol AR (Dual Fuel)d] LNG #7402 1}
Ak @A A P24 INGE FHIUAR s ING 57

g7} 7 EHoRE stk Tt ol HE Auke L9at: o
A gojole] Gick 2 AREH YA Ao A2 Q% AYEIF A, ING
AR FFUH HE ING AR A S oA B Fol 13
e, FHd @ 44 EAEE SastchE NG A

op

457] Ao 0|5 AR (Duel fuel)2] LNG F=%14
o] 7k &A1l feto] F AHo= ®elt}h o]Fd = (Duel fuel)d] LNG 3

WAL SAA7E g i ATt M= LNG 28 ARE-skaL 53

=

2 X o] RROIA AT FE NG 5 AA/tAR gE Aoz
Ak QoA Qg B 7b Aol SfZEW LNG Aluko] fFAM

2
st Aol WA ore mldo] 7hs e Zolck



|11]2zl- ojefs Aek E4 ol SfubE

~

ook

F| 2

o] e o] Alute] MWL 2147 Zof Uekuith AAHQ A%

SlAFel A(Shell)Ae] B2 A ZF 3L (Bruce Collipp)7| ©] -2 t]AFQI-S 1191
& Ao el ool utet whkaAle] TE tixele] AgE Aol o
FEUE Lobolt. F29| W44 ¥ ARig) BEYE S AKBhe

S5k Ao ek

o

Water Drilling Company)7} 1961 %

T, o TS AHS Aol K8 AL v Zolet v] HTL ol
e Adel Aok olglo] £ Aol e Aug vHoT 2y
o 3 MAR ol FUE Ak Mighty Servant 22h AEho 2 19884

49 149 Axzsfo| A Z=3E USS Samuel B. Roberts &5 FHfo| 2 Q19F5}1o]
Mighty Servant 22 ZEofd;HE FELEZ 253} T}10)

Mighty Servant 2& &3}t

Mighty Servant 23 += 2% 9,00008 33}
B4 02 DockwiseAt Aldhe] Adfolct. 19834
o] QE © AJu} 24 2:(Oshima Shipbuilding)7}
Az3ko] 1993 Dock Express Shipping}
St E| o] 15 Dockwise Shipping BV.S &
A Ydete A Wijsmuller Transporto]]
gt Zofrh. o] AdHbe 19999 &5 o]
2000 o s A = A

| 1" 2-3| Mighty Servant 29

15) http://www.marineinsight.com, Semi-Submersible Ships and Semi-Submersible Rigs: A General
Overview by sharda, 10 June 2011.
16) http://www.marineinsight.com
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7| A= AlA | AEFE 2{5kL Qli= Dockwise®] ABE-E robk
2 gty 53], ol Dockwiser} =gt AlA| o A=kl ‘Type 0°9
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Deck FHY Hd

4% EN Apo] = T AEET Deck

flfok
flfok

DWT

b

=]
=]

275.00m 70m 275%70m 15.5m 31.5m 16.00m 117,000mt | 14knots

Z}&: Dockwise Ltd.

A}&: Dockwise Ltd.
| I8 2-4| Type O'Y HH
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k=

Expslgth<ad 2-7, 8, 9, 10> Z=x).

Full Spade Rudder

Superior performance and efficiency
Protective design

against cavitation

High Efficiency
Propeller design

Optimized Hull-form design
Optimization for wide operating range

7

indraft, trim and speed

T

RE

¥ ey

s Tl

L I i T ey
t -

Z}&: Oh-Yig Kwon,

| 13 2-7| 18, OOOTEU 7R FMuro] T may o

F
:..\“ | Full Compliance of Emission Criteria
» : MARPOL Annex VI (NOx, SOx)
i EU Port Regulation (SOx)
- / CARB (SOx) /r‘_,q

7S80ME-C9 with Derating (Twin Skeg design)
T Maximized fuel economy
High efficiency in wide range with electronic contral
Superior performance at slow steaming

Bulbous Bow optimization

“Build Econology-DSME Green Ship 18,000TEU Container Carrier”, 2011.5.12.

Hull % E

Variable Frequency
Control Motor

|

GRE Pipe
Ballast main lines in pipe duct
Main sea cross pipe
Mon-Corrosive Material

ZL&: Oh-Yig Kwon, ibid.
| J& 2-8] 18, OOOTEU

= C 3 LT

Enhanced Hull Structure
Electric Driven Type Deck Machinery
Non-Corrosive Material

N HMEOl twin skeg, emmission, GRE, Hul AR
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Environment friendly marterial

PVC free material for the finish of door, wall panel
Steel furniture for future recycling potential and non-toxic material use
Low energy type refrigerator

Refrigerant with low global worming potential, R-1344A
Halogen-free cable

Exh. gas economizer for GE

High thermal insulation
100 mm thermal for accommodation

Tl m
It = 1

= T

Z+&: Oh-Yig Kwon, ibid.
| J& 2-9] 18, 000TEU

Advanced A/F paint
Silyl acrylate type A/F paint

NN NAYAA

Windows with Low U-value

-Allwindow except wheelhouse
11 Wim2K

-Wheelhouse : 2.8 Wim2K

Water-borne Epoxy in Accommeodation and

Low VOC Emission Paint
No fire/explosion hazard
Environmentally friendly

\ Low energy loss & refrigerant

Treated sewage

leakage

Chilled water systemn for main air-con. unit
Whole air con. plant (AHU & CDU) &
Provision, ref. plant at the same air-con.
machinery room

&, Windows, U2 YA

Sewage & Grey water Treatment
Separate sewage treatment plant

for Accommodation & Engine casing
Disposal water tank for Grey water &

Z+&: Oh-Yig Kwon, ibid.

Full scale Waste Heat
Recovery System (WHRS)

ME optimization /De-rating
PTVPTQ (Shaft generator/motor)

Exh. gas economizer for GE

| & 2-10| 18,000TEU NutEMEo A/FHOE VOCHZ HOE Sewage, WHRS
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A71324 9] Al 7|e XA A oItk 1980d T 91T -5 7] (Electric
Motor) S ©]-8-3F M 7|ExAo] e o]Z, 19900 ABBAL} <413]4] POD

=
A9 AR T, 20034 o]d HT wE Qi £ 5 FHO
5 7](High Temperature Superconductor, HTS) X & & WAeF POD

FRAP Ade] gtstA o] fA|aL Sl

HL
=
H
2

FHFN FIFH R4 oEan 5 814 POD 3 AHE M5 AN

(Wind (Steam (Low-Speed (AC Elgctric (POD-Mounted Electric (HTS Elestric ProTuIsion)
Propulsion) Propulsion) Diesel) Mator) Mator) p
1400~1500 1850~1900s 1970s 1985 1990s 4| \

O2E7Y ABBA 19908 « Ol %2 ONS(Office Of Naval
AZIPOP g, 19974 M4 Research) MY,

52 SiemensMt 19958 M MUFHH(AI Electric Ship)
SSP ZE M§ Century g3

oy HE o 52 Sigmensht § HFFHE
o ZFA Agtome] 257 e

NAZHYE-E WG o LH AUEE AHEA

L ERS 4o % THE 857

% POD FUTN W 5

AR FE(2009) 7HEo 2 AA

|33 2-11] TRTN ZUNY WL TY

5 5 DRAZIA A, Super Eeo Ship 5 AAH) =4 dlebduke 7]
24 AAHE w5t ek elm A 4 Zelold Aurel DNV
9] Quantum, NYK 2] Super Eco Ship 2030 5= A7|E HHUL
N AA Autolct,
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-
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ol
-
uin

19) 418)4] POD 24 L wdse o4 59 APorny 24 weE BeAA xg
2o 9l POD Stol wjH e Fejolct
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Msteic. vhaeke] A4 24 AAE Azl w2glo] FRO| Nox ¥
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gol lew, ofof met Az o2 A

SlOFAO] 22 o] $E T Qi uHERA] SUHAS BestT 9 A
A= Dock Wise, OHT, SHANGHAI ZHENHUA, FAIRSTAR, NMA, COMBI-
LIFT, Eide Marine, ConDock, RollDock 50|t} o] 7}&d 2 &% dol=
o] Dockwise7} 7} W2 AHre H {5k Qi) olof ub=w, 20104 1Y
71% AAH o WA SUAS 400 How wolE,

HiEr= Al 2 HEAM (Semi-submercible) 28 MA}

Dock Wise 20&
OHT

SHANGHAI ZHENHUA
FAIRSTAR

NMA

COMBI-LIFT

Eide Marine

ConDock

RallDock = FDWT

0 1 2

Z}&: BREAKBULK, 2010.1. ZE|Y, “Za}2 944
2011, A23 oAl AL
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A NEEAE AZE ek sell A= 2000 FRE = 7R =
Aoz AdAsto] 2011d A YAE A=A A LR 50915 /1
Aol 201258 @ dides 2kd oot

(1) Aot

o
1i- O
o 2 z9 dd ¢ 2A]F A2l KM(Caspian Sea Monster)-2 540 =02 oFE
2o 28 1225 Srolo] wgHg HEAE
E535] 1972\ AxY Orlyonok+= 1405 3 YA =ZE 713 A
Aol AEog HriE|a glon, 19850l A|&HE Lund 400EFO =
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At KM 70 EAAR Aoz 19873 g o=z A4 HiA|
A

= et
KM
Length 92~106m
Width(span) 32~40m
Height 22m
Take-off Weight 495~540%
17] e
Payload +47HE80%)
Range 1500km
Cruise speed 430km/h

* 1966 HAMEOR AZR
R ECRIECREE

(Caspian Sea Monster2 -4
© 19809 A=Y olF F &

Orlyonok
Length 58m
Width(span) 31.5m
Height 16m
Take-off Weight 110&
Payload 30= o]A)
Range 2000km
Cruise speed 400km/h

-« 19739 A Az
c Ol AETLR AN

- Hage

| 38 2-15 ] ZAOOIAN TZE 4iE 4N
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Volga-2
Length 11.43m
Width(span) 7.63m
Height 3.32m
Payload 800kg (8%)
Range 500km
Cruise speed 120km/h

« 19854 Az
« =AY =AH A

[ d3 2-16 | ZACtY Volga-11(894%)

gHH Ao} x| w48 91142 19850 AxE Volga-II(1985)0]
CH<1¥Y 2-16> ZX). Volga-ll+= 825 4% aAO =R Froly S0} T
o] M7t gl Aoty AlH|Elore] =H el A YoM 2 SFEH=F A

il
A=A Volga-ll= w8 fl2doA AE=UE HEAE AZ il +

o] meade AxS Algo] ARl o4 &4k Al guide vaneo] O}
FR7t WstE F3 LHUt o)F ThRE Wsg 9L VolgalIS
Ao wrEe & o st}

1990t Fado] SaH & YA JNEAA AHFae] AA o 9@}
Hal, o] Q3 AT VlsAbEe] BER ART SAbolA Rl
A2 gt A} AZte FE5HA EH A o FJAkllA A whEo
A "8 91410 Amphistar(1996)©] T} Amphistar—= Volga-lIE ¢ 4
AR mdlz Ao A olg Aot &7 Al A4=E 2dT 4 A T
ol 7otk o]2|gt Amphistar HE-2- o] %o ZAJo} Hyofi FHz=
Y34 AFE Wttt Amphistar+= 1990t & w|=tof Xtreme Xplorerdh+=
AlEloy, AP otz Qlste] Sk Aejolth

)

L
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1960 A tholl 78 1970dth7}A] 7o FaHoz ZdAbgo] §lo]
AFA 2=zo] w2 99ich 1990d o] o]2& WA Yo} of2HAl= 7
Alote] 914 dAFAaete] FF AT FAS AAdste] gt Ay

ug 2% vk Qo 1 % FEEch
200205 WoJibs 2UE SE7] el Pelican)©] WS F71gH
ARAlo] it #E g7k FA| AA A 7 2 &37] el B Alote] An225

sg71we} 7o) 2uo] Qulsl 28 AT QLo sue] pakee
AT Qe Apefoltt,

A4 o FEai, Bt A 1 7o) 6m oo A wTLE
2401 ER 32351, 20,000t ool ) 480k-E7} 713k Yo 2
o]7} 109mo] 1L 1,400E 2] 3}E2 A1 a&A 27} 16,000km 2] AFeFS Ad
971 do] et ATE WAstn Y= Aow e Atk

Pelican
Length N/A
Width(span) ~ 150m
Height N/A
Take-off Weight N/A
Payload 14,000ton
Range 16,000km
Cruise speed 432km/h
* BoeingA}oj| 4] 2002‘{1_—‘:}151 Z2AE A2 | E
i e I

21) http://www.boeing.com
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B) 5¢

FdoAE F2 2090 ofshe] 47 f1TAe sk 9low, 19604
ol Al 1970 o]l A. Lippisch7} €153t Lippisch-Wing FEf 9] X-112, 113,
1148 aAEs 7Pdsidth 1 5 X-11482 1977d RFBAZE A& A H 9
Al dsto] et 6%ls Al B RS Aol

X-114
Length 12.8m
Width(span) 8.8m
Height 2.9m
Take-off Weight 1,500kg
Payload 500kg
Range 1000km
Cruise speed 130km/h
* 1977 g0 2 s
* AolE Y E AT AHE
3 Wl 7% 75

| 37 2-18] SO X-114(691%)

X148 AWET 9o Yol AR vAT 5 AE@A MO 7750
ofalel Type-C) 912419 BE AW R 9 Yol N FaulshsHES
A BE Aol mie- AR AN FelE 2l 52 s AAE e 4
FH9 BAz BolE

0]3. Fisher FlugmechanikAlofl 4] 7i3FsE FS(Flight Ship) A]2]= Hdl9]
H3o] H7|= skt 2001 Fisher FlugmechanikAFof| A 7ieteE FS-8 L@l

(<:La] 2— 19>)0 AEAel malg FHrypaty ity 18U FS A8z ndl s

& o) wazk 0.5m vgko.R A AL el ke B eapel ulg Fof
3 S48 Uea glo] mhert gl Zolut B4 SAolA LaE gk
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FS-8
Length 17.22m
Width(span) 15.5m
Height 4m
Take-off Weight 3.2ton
Payload 750kg
Range 360km
Cruise speed 155km/h
* 2001 A
RANICESE S R

1997 Fisher Flugmechanik Aol A= XAt 141 S 2 hovercraft®] %
2 FH aE =Sk Hoverwing 7]&2 79l th Hoverwing 7|42 o]
Z 9] Lippish layout2 =43t FS Alg]=9] Q1Alo] 77X AL Qe o4 vi4]
& AT Ao Bxlote] PARAIARIT L slyolth 1Ee] FS A
2o A =R o4 WPALE o|g A] ML= ofsto] WA E 37| ¥
E(cavny)ow oF7| 5l B719] Hram)BA4tol J5] FEL A A= W
A& = gsiach

S} ojelg WAL aRt F ol4EAo] e Azalel giE $1A
o] ofspofl Ag3h7] o#R ALz vhobE ek wEhA o] T ZAIH S d
Ast7] 918l Flugmechnik Abof| A= hovercraftol Al =fst= A4 F7|54 &

—

48 Q7] 95 27 TR TR F AR A S AAECkin
2 P4 TEel ol Weomn HH ¥ TH AnE At Aol

ol gt WAlS Ea 5150 e Bo|=2 HAE T Flugmechanik
A AL old FElY(hoverwing) 7148 EIF F-l AlFALCRA] HV-2VT

2d2As, <™ 2720>) AEste] Al B A5t v ok



HW-2VT
Length 10.63m
Width(span) 10.62m
Height 2.5m
Take-off Weight 1.18ton
Payload 310kg
Range 200km
Cruise speed 110km/h
C 37 2A A =
< 2905 NEA

| 18 2-20| =29 HW-2VT(89%)

(4) 2=t

Pyt A4 SRR A8 AR 4 Fof e,
200119 ©7HA] 50915 oAl o) A|zbo] ehmE Ao o il
S A 7|24A gRE e, 350915 AvtE NgAAT g
‘SHl ol

A A2 TS S IEHAAL Ad2 STl FEEEt
AL 9tk 2011 24 (F) A LZ LoflA FA-AIF ol e &
Fotazr WelE Ao FRoAe 245 HE Folsiith E
T (FTLLHANAE dre-AlF Tl 50915 o
=g Aol

oA Al Hiet W Aot e FAUS ALY Al
AR EEAF FUEe A2 Yt Aot fEuets 50
< A 2F= AZIZ 100 o)l skl 200905 o] 24l

e 223 ASlolch
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(1) 2H@adevAd +4a%

A A AeBI bS] A Gl 10,000TEU o|4he] Zohg Zge]
UATEH] R 20104 9 7] 713o] 887,598TEUR AA| Ad|o]d At
o 62% HwOITH<E 2-13> ). TP} 25 S AkEo] )Y Ay
olu AAbEo] WS ZrhgAluto] Wyl wjRel ojejat Az 2y
Zelo]u dutaro] 20141 Wolli= 2682 0] 8409.090TEUR Hoju} % At
o 17.7% A3 | Aoz ek

| B 2-13 | ZHETHOILNY Ay X WY

2010.12.31 2011.12.31 2012.12.31 2013.12.31 2014.12.31

TE I3 : ; : ;
24 teu ships teu ships teu ships teu ships teu
ll()é()(;)o()(; 71| 887,598| 118| 1,484,740 173| 2,197,718| 227| 2,910,974 263| 3,409,090

7,500~9,999| 264| 2,262,471 289| 2,488,540| 321| 2,770,430 370| 3,207,844 395| 3,433,768

5,100~7,499| 431| 2,631,084| 463| 2,840,885 482| 2,959,069 504| 3,103,543 510 3,143,143

4,000~5,099| 680( 3,074,686 703| 3,177,822 749| 3,384,485 811| 3,671,075 813| 3,680,675

3,000~3,999| 322| 1,098,580 327| 1,115,089| 347| 1,186,540 374| 1,284,873| 374| 1,284,873

2,000~2,999| 718| 1,823,552| 720| 1,831,361| 727| 1,.849,303| 754 1918371 755 1,921,179

1,500~1,999| 586 992,875| 595| 1,009,439 608| 1,032,699 634 1,077,447 634| 1,077,447

1,000~1,499| 702| 827,232 710| 837311 748| 877,970| 757\ 887,619| 757 887,619

500~999 808 592,506 799 589,612 812 600,696| 814 602,446 814| 602,446

100~499 | 267 87,090| 240 78,447\ 240 78,447| 240 78,447\ 240 78,447

TOTAL |4,849|14,277,674| 4,964| 15,453,246 5,207 16,937,357 5,485| 18,742,639 5,555| 19,518,687

SHA 4,849(14,277,674| 4,947 15,444,245 5,132 16,798,356| 5,370 18,538,638| 5,390| 19,214,686

F AlE A2A7], wPA A 5 e A
%7): ALPHALINER
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2) M7|F=TM

& ZIAA AN e &8 W AFo] thE aEle] A9 &
A= A7, 718 &4 daz WR 33F Z-874d0] 7=
T AF2AAE] A7 Af2Ae =Yska Sl

| E 2-14| DUZWNT N§ 52 F2AM

o e

- Z2HGT) 2% (Knot)
Queen Mary 2 151,400 30
Diamond Princess & Sapphire Princess 116,000 21
Carnival Liberty, Carnival Freedom
> ’ 112 21
Costa Condordia & Serena ;000

MSC Musica, Orchestra & Poesia 89,600 23

27 TAA7] AubEAM(AIN Electric Smart Ship) 7 7| AL, st AF+Y, 2011

A
2 - :
%2H(GT) % % (Knot)
USCGC Healy 16,000 17
Shirase 18,500 20
CCGS Henry Larsen 6,166 16
Araon 7,487 16

Ztg: TAA7] AubEA(AI Electric Smart Ship) 7 7| AL, st AF+Y, 2011
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| B 2-76 | MURVNY T AFTAY

A
SH(GT) 212 (Knot)
James Cook 5,638 12~16
IFREMER 7,854 11~14.5
Maria S. Merian 5,573 12.5~15
HAKUHO MARU 3,991 16~18.8

Ag: "HA7] AufEA(AN Electric Smart Ship) 7% 7| &AL, dh=sfjfATL4, 2011
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PESERAN R A B JERERE, NEDO22) & ¥ 77| ¢o] AAske] AAITh 54
ook ukel SES(Super Eco-Ship)S =7t 2dE R 7jug)c}d),

SES+= YE3AF7] e A +4~(National Maritime Research Institute, NMRI)
£ SHCE 7RMPI)IE) $35¢, tole--(kin 7], YrAluh 2
(Fhvv7ung), nzo|(=H)2A 47 A= A4 E ‘Super Eco Ship 7]
ESATZN A — v —T 3y THATBEA) oA 2001~20081d 717 & A+
el 714 A4 RS Fotol ASWOR. A7AT SESE DEE 7
E]W1(Super Marine Gas Tubine), CRP(Contra Rotating Pod, ©]ZWH4 3 =28 &)

|
7] FAYAE AR, HBL A5 % 2 YA S F5) NOxE 90%,

SOxE 60%, COE 25% TrAA|Z]aL, % SHES 20% o)A S7HAIZH TR
| B 2-17 | MUEIMH T SES
A A TEF (G| =3¢ Had >3z
Al 4 o] A 498 2002.7.
oA w2 A 16,810 2004.7.
o}7kA| o} 72 A 16,810 2004.7.
el 7%01] °! o] A 439 2006.4.
upg
OF A =
] of 2| u} & 9| 2] A 254 2006.1. 2006.5. NEI;‘X]FH}';};]EE' E%)%D)
[RRCRSIH o] A 744 2006.10.
N g o % AR (R i)
Aoflojul2  |FHEMAGZA 492 2007.2. 2007.2. o A (o 2 )
tolmFme | A A4 499 2007.5. 20076 | ;‘S}f‘;{g}i W)
A AmpE ozA 4,289 2007.10.

22) New Energy and Industrial Technology Development Organization

23) g LBEdlre 2 7eR, I e, 2 v FA(M 7Y v ) ERAMEER; M.Abdul Rahim, Naoto
Ikeda, Nippon Kaijk Kyokai, “Super Eco-Ship—A Human and Environmental Frendly Ship”;
ClassNK Magazine, “The Super Eco-Ship”, 2005.

24) http://nikkeibp.jp/wes/leaf/CID/onair/biztech/eco/343156.

25) ClassNK Magazine, ‘The Super Eco-Ship’, 2005.; 3t=3ajoFdd 9, "4 7] AufEA sfgt
71& A+, 2011.
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[ 2-77 | MUFTMH T SES(HEL)
Ay A% =5 (GD)| =3¢ HFd >4 =
UeAEnE | §2A 749 2007.11. | 200711, | SH|(FE)~TFFOLM)
IR=EESATE I
= A Xk
FUERDE | AuFA 1,066 2008.6. 2008.7. AR
w2 7]F AuAA 499 2009.1. 2009.2. | FEEIM)~AE (E'\( %)
A= CASON
AN
OfAE}T} A8 A 749 2009.4. 2009.4. Yy ﬂﬁ
tholits 2l An A A 499 2009.5. 2009.5. | TE(RIF)~A 3 (i)
S ofupE Am 2 A 499 2009.10. - -
23 AwlAA 499 2009.12. - -
FholdutE | ARIEH &AM 749 2010.3. - .
Eojul2 oA 749 2010.4. - .
1!
EMLEE&O} A A A 499 2010.6. - .
7|t

Z: 20104 69 712
AR {5 BT Ik fes < 27N 7Y 2 V) EREE, BHASHES T R A EERRE °, 2010,

TLEE 7k~ EY + A71FF A2H
AR X ZHCO,: 25% A, NO, - 90% Zt4, SO, : 60% ZtA)
45 1%E XN/ MHeEe dd fRdE

ojFNA Z=AYY x= F3 7B B A ¥
fﬂ!{ T As HeRNZE Fo|S l SEEE o 10% e, M oF 20% SO |
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(6) A71321 Aol 4tu}

-2 o] 3% 3|(Det Norket Veritas, DNV)+&= % 6,210TEUS] 3= A
A3k % Q= AN Aol A AR (Quantum) S AR AL 21wE

% YAIE Q1A 10 E n]gka} 221 E o]ALY] &EoAx T84
oz e & d=s AAEHI o] AERE ING(HSHA7ES) e v
£ A}8-3= Dual Fuel A& Alg3lo] A7 S I HAA A7|E A

Al713L, 201 ] POD 30 A ol 2| AV BHE F5AA +439

O] NYK7F AlRkel 2pAId) 18k e|o]y Q1 Super Eco Ship
2030 8,000TEUF ot} o] Auke o]alsters wiEeS A3tst7] $1aliA
7129 AR E ARG 1L ARHA] 9 FHoUAE A A
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| E 2-18] LNG 77N 29 iy

RES Ay Az Az9=E
Gultra Fjordl 2000
Bergensfjord Fjordl 2006
Fanafjord Fjordl 2007
et 7he 2 :
Raunefjord Fjord1l 2007
Stavangerfjord Fjordl 2007
Mastrafjord Fjordl 2007
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L2 201w U

| B 2-18| LNG 0N 29 AZ(H4)
A% A9 [ AxdE
Viking Energy Eidesk 2003
Sor] 914 Striull Pioneer Simon Makster 2003
Viking Lady Eidesk 2008
Viking Queen Eidesk 2008
Tidekongen Tide Sjo AS 2009
oot g Tidebaronen Tide Sjo AS 2009
Tidekonngen Tide Sjo AS 2009
2288 Muto g
714 Bit Viking Tarbit Shipping iiézoolﬁ% gdg
7H= (2011)

Z}&: Danish Ministry of the Environment, Natural gas dor ship propulsion in Denmark

L2 9ol o7k THES] LNGE AJANSH= A]A2602 Zh=11 glon, o

o]t} Fjordlﬂk% AR Glutra ©]2]o] 5
Ao 2011 Fof Fjordl A= 71 AvkE Ql4dto] F 1
g e &35 o Aot} o] Fjordl A} BE Auke] 10%9] afgdsls 5
Aot

r
&
l >
r;
[‘_L,
>
H
=
=3
w2
=
=
o]
5
O‘Q
o
—
=z
C)

Z g A A “Bit Viking”S

wgstal k) &2 ek lr:E%lol g7 Nox #E A7
she], AStels WiEAl AdS B4z E3HA Ak £ LNG 4 §
Z21 44k vlal 2ATIAS 20~25% A7, SAEHE Y

=
i T
=2 A9 glod, AaAES 90%, B Al= 9%7HA] Afrshe A4t

26) Statoil’s Tjeldbergodden.

27) SAF AR 20079 F 2AlaolM dxHo dgH AL LNG FHUAeE iz,
20119 109 25952 &3 F, 25,000dwtF o2 FE ) LNG 274l
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A)
HE AR 2-AFEH E(on-shore) A A} 3 &F = E(off-shore) AJRFO. 2 L}
B 5 otk SABAE AL ANAF, B2), A - A% WA, 453
g, A, 2 For FAHGI0 o] 7ted FEE &5 84EHe
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28) 198549 A=z,

29) 19984¥ Az,

30) http://enr.construction.com.

31) mbn, SHEAAES], ADL, "ZHE Hz|o},, 2007.
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A 0 - Tpae F2 Sl AHBAT §A Apo] FA EolE
o A

T 7k BEST ol s AEe] Bl WA AXT Uk Aol
5 7

th AgHenmE ST FHH A9 wgEe] AA s 2d - 7k
jEEe] oF 75% s AARTE 53] FHH A9 tAds] AckE
FTHOE oY - kAol U glow, miAwF E3F FHI Aor A
i Qlet

HSFZHE FolA AdlollA 2 2 AYAko] 7Hs3E FPSO(Floating
Production Storage and Offloading, 34 A-F YAA AL du))7F 714

e Aoz Aot wekd A 4 de ALEIT Qs 13
Up) 2= 871 BA = A2 Addot 244 2= ddsodlA
Aol FANEE Sl AAEUE dujojrf. AAl) WEH, o] T2

3 ATe olF Fo Fask U 5 oL M

ld

BN
rlr
i

=
i3

lo
4

s = -

Al s SR lo] art AtAer AS AC=m d4HTt?)

o] 7o FFZMET} wEr=A] uFA(Semi-submersible Ship)e] F&
=& tAFolth vEA], A=A, FPSO 52 AF37]5 0l Slo] 77k Ad
A A HARE o= gF5to] 7Heshdt Af HojAS9 aFto whet
B 9 v @52 YA o] AA AAZ AU 7k At FH o
= BHFA], AlSAL, FPSO T HERFRA] A0 8 EEI Qls e
2 g#Heh olo] upef ¥4 2N o= FFole EX] IS AL
2 Helrh

32) DFE AE UE(2011. 4.
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T8 £3 24
AEE FRER MY Y
14 AHE-(2F50%) el
(Jack Up) ¢ 3~127]9] LegZ afAo] 1| 140~180M
A A A F
. g%ﬂo =0 27 Z—l%
NI Lao e e A
s (Semi- N o °
2| Supmersible) - 8~107]9] oz mulstel| 3,700M
o] A E nASIL A
- Aol ZHsE Aubo] A%
A %A Aulg A 34 2
(Drillship) o AAEF9 o]  MoonPoolg| 3,700M
FaL, Aol AlFAH] A
c S FRER MY 49
AAHA] ZgE A 300M
(JACKET) « pAo] AERE Az Y Al Y
Aulg 71ekFad 7t
3 « S=79, vt HAol §
A AR e F2 44 100M
A - W2 A7} sbseta, 23 el
4 UE F2ER B 3
s AR Ee F2A NF
e gmwgez gy gy HO0M
o i<l
T
A5 HFSNE v -3 IHE 93, 2011, 4. 1.

Ol
s 2 2 Ak o] A%
of a7t 4o Aoz BUHy
A 8 ZAE0] 7hsd Aotk olefof=

ol WHA] gubalo] o] gElct.
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60 | ulEig Auke sheet Alsjolu|RuA 2 22 oy |

ra 20 u v

23FE°] B

o olo= I
o ;éxﬂiﬂs? 7%; j‘g;—i ﬁo E(P;(;cx:]sirg) Column, Reactor(800~1200%), Fired Heater,
e %?];3}1_ e ] Sl s Boiler, Colum, Compressor, Pump 50| critical
e = item T}4:
oo |99 IAAEE S BN B, 0 U 49 AFBUET F7E ol
y m} bzl A HEBA, 7tA | 7hAg 73% R
e 34 Fo=r FE Heavy wall vessel & pipe, Compressor, Cold Box

o |ASAATANA Ge e Eg
siay 188 A HE E s E
e nEs A

Package Item(Extruder,Silo, PCS, Bagging Machine
)l B 2T

Volume¢] 31 £FE0] ¥
Boiler, HRSG(Heat Recovery Steam Generator),
Turbine, Generator, TR(Transformer)

W A7) e Sl B A

ol

2}&2: DAF 2 ENR

IR U A B4 AHET] Sl AA SESE 254
Ao G2 E ool 3t o] A& Lo-Lo(Lift On Lift Off)A] %}, Ro-Ro(Roll
On Roll Off)A]A&}, Fo-Fo(Floating On Floating Off) AJA}S W% <Ju|gict.34)
FANE LHAFE LA ool ket aol Assich 3 Aast

of Wajo] WE o] sbsdt o] AoE HFTAE AT S

33) 7]&cd= A Aol AAE B
5 T AR oA 2Hste FAlo] Wokoy ol dEA, Vey F

2 Az X]"“ﬂ’ﬂ T8 BEZ M AY AE AR Fos AT B
34) Lo-LoA|Z& AErol of g 3 g Ql(Lift crane)o]ut © E(Derrick)E ©]-&3}o] &L AF
Aut O}Q St WACZ AA 7H4 2 9|H vl € (Heavy Derrick)& Hf3F AA: UETE

& SdAAEIH, o]F AAFES 1,800E(900E 2t 2| A& Zoi‘ffi Aet7bA] Beka
U= ﬂoi TotE] DL §lt}h Ro-Ro= HEEH A vH7E Y= HHE AHEste] 5%
5 24 A 2 95t WA oRE e ERAIFAA M H2 vl AR E)
A9 A ¢, TEEEE EFA AW At e ab e, 20100 12

93]

-

>~

A
1=
2
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™

A9 thAFQl Fo-Fo HERFA] A4l (Semi-Submersible Ship)S =4
2 A7) 2ol Mol SHES HAA Sof Salk uAeR 1Rl
o] Wasith AAHOR FoFobAle] H4Al YEHE SRS
AEAAR] = 9ke] 2(Dockwise) 7} =1 2 o]}, -2|ufate] 79 TPI |7}
eholo] kAl AbgAl 1S wstel Qlmstgon ) wrke] M7t 5
o Qla FYAAE B w4 JEAS STX WM 15, TPI v
7herel 18 5 2% Awel Ao wpobE|3 9Irke) 1e|3 Aol 4L
FRE Ol Fad, ol FYsEe] RA Wol Uiy ohiw 3
a7} 2 A9 ujet A EE Gebx)] tizoleh

| B 2-21| 5FYE NTE EF
A ANBEA 71&9 A
PR
SIS S Be 8 Ao gy | M j;?& DOCKWISE
Fo-Fo | * Off-Shore /\]%O] 3 A] /\1];4‘:]24 oz - OHT
- — iy a
A% |- o 2R aRed 384 B gal C0SCO
— - T A |
A& AFSHE o] &3 FairStar
BIGLIFT Shipping
* Heavy Lift Cargo 159 & A9 | JUMBO Shipping
Lo * Movable Twin-Deck, Pontoon, RORO LE;‘okL}‘ngT SAL
o-Lo = orH,
e RampE AH& s s o e % Beluga
o = o= E—
s EL3IEXAAE Tzl Module Ship NApo] 22 BBC
Engines, Locomotives & Rickmers
NYK HINODE

35) T S/jeilo] 9 L4002 R 210U 68 89 obior A T W
Al SubA el w7} 3jA‘(Mega Passion)S LIk o W, o] AHMS Z1o] 203m, & 63mo]
Su 3R] A SEe 239, AY 125 wEE G 2+ Ut kAot AL g
33 AANA = FHAR 2 8bd4A SFHE A (Submercible Heavy Lift Carrier)d.
A7 9, HAA.

36) ¢t71 9, AAA.
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| B 2-27] 5392 NTE EY(MS)

A% ANZEA 71&9 A
* Flat Barge = W 413 NYK HINODE

Ro-Ro | * Heavy Lift Marketo]| A 7}4 @& H4-& = e

e 3}5: Shore Crane, Y53} AH] | 7}2fol

Az b AA FuolAl 3 71 o, AN A S

| B 2-22| 3392 MR/GAYNE MU 54

FO-FO LO-LO RO-RO

27,720DWT . .| 5,200DWTH RO-RO/LO-LO

8,200DWT heavy lift ship

semi-submersible ship Jumbo shipping(¥ < 2H2)

Dockwise(UH T =)
A= 7t A Qo=

Heavy Lift Ship
Teras Cargo Transport(Q]=t)

(3) AIA o] vEg4A] SHPAAL Dockwise

AA FeFsteE vpzl 2yl Zao|2E RREHAR] T ALY
2~(Dock Express Shipping)@} Z28 =3 HEI|ALel =3 2to]= E&(Dock
Wijsmuller Transport)7} 1993 9ol s3] 1994 A, oAde =4
Azl 2009 129 AT

Eosfo) 2l ZHES MN] A8) AUS sleiersl e FoFouldls
FHzxm =, AA Hz= 94 SE 2N (Semi-submersible Heavy
Lift Vessel) & AZ3}4tt o] AAF= Fo-Fo A& 65%0]AHS #9811

_ﬁ_

Lo gegon, FUBRLSRY ok 25atEY M)

37) Dockwise &3 o]ZA].
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5t

L Ielo| 29 AMPHREE FFE|A-<4(Heavy Marine Transport), <~

Ao T

% & ‘A *|(Transport & Installation), &=F3+2](Logistical Management), x4
o8 & X AJH|(Engineering & Procurement Services), 3L 0]/ x| A}HH]
(Offshore Installation Equipment), & E-2-<(Yacht Transport) 5 =A| 67] &of
2 b 4 otk BEele] HFL A - 7 SEAET] sswol, T
cale e s 9 Fl0] 28%, LE ST FrBEoIA 27 0%

o} 8%& 7153k3 ek

| E 2-23 | DOCKWISE AIY 28

A% H3A%
eI ho] =Y T Jack-ups
(Offshore drilling rigs) semi-submersibles
QLI po] A JLRE
i TARA HORA ZgA]
(Offshore production structures) ST T, e
LNG
a0l Ay ZRAE o
Zof b 2 4 G- (refineries)

(Onshore industrial projects)

71et At A

=

ul
~ |3

248 Sgu il ’
2, EedlZzAE
—(_5‘1-1:[]—/6‘]1 O AJo] i\"—'ﬂ(‘)_]_, %X\E%ZOLH]’ Eia E"EL E"ook:_]'
ks M, A 7o e g el

Zt&: Dockwise Ltd., Annual Report 2010. oF7]W 2], AAA #el&

ahy, Eaotol =i Thakal o] MX) Au|e} AT Au|AE A

=
olek. Ea9to] 20| AE|Akel OKIE: o] FEo| §elsolsh ul

Tota @l
Tl 2 Float-Over 3F=9)o], MAYolg], TAQl, B4, A3} oo} I

38) k71 9, AAA.
39) Dockwise &3 o]A].
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BHE FEotal Utk =apo]=9] Mt Fo-FoAlollA AlA 2 +f
Bolt. of AAME % 2020] Wbkl ARHNHE MESIT on, AF
HE = ‘Open Stern’3 q
u} 30| c}40)

et o] =iy HEgkaA] HEA ‘Type 0
Dockwise 2] ‘Type 0’+= 1%} 275m =2
A 2 FfEolth Hl=27F @EE o] glo} A7]of Agle]l 2HE =
= A= 7 A AAE Qlok 53], SAEE 4ol B 2EF o] QL

of AFshel Rul AoFHS A £ Ho] EFo|cha

ot
2
=
S
Y
A
(=)
w2
(¢’)
ol
v
a
=
:\-
ot
S
T
129
o
Y

d, ‘Dock Type’ 4l

| B 2-24 | DOCKWISE M%% Nuipor emgy oy

& A T A

Dockwise . .

A ek 2= dwt | @ Dwt A ek Z dwt | @ Dwt |Dwt share
Dock vessel 5 58,100 11,600 0 0 0 0%

I ZdEaye] 15 682,400 | 45,500 1 117,000 | 117,000 17%
A 20 740,500 | 37,000 1 117,000 | 117,000 16%
dwt <5,000 | <10,000 | <15,000 | <20,000 | <30,000 | <40,000 | >40,000

+%9 F A - 2 3 - 1 - 14
2 S92 (m) <5 5-7.5 7.5-10 10-12.5 | 12.5-15 | 15-17.5 >17.5
+9 T At - 3 9 3 4 1 -

A+ &: Breakbulk 2010

A eutAle] RS FAH R A ny] 918 Eastel At B

40) Dockwise Z#|o]2] & 719 9, HAA.
41) Dockwise ZH|o]A].
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* Dockwise 418}

- A% 275meters

- A Z 78.75meters

- 227 275 x T0meters
(&, 5= A AT o)

- Z o] 15.50meters

- &4 31.50meters

- A E4 117,000metric tons

- &I 14knots

Blue Marlin
* Dockwise Ald}

- A A 224 8meters

- AE §3meters

- 3EAAE7F 178.20 x 63meters
- Z o] 13.30meters

- &4 28.40meters

- A7 E4= 76,061metric tons

- &% 14.5knots

Black Marlin

* Dockwise 418}

- A 217 8meters

- A Z 42meters

- EA A7 165.60 x 42meters
- Z1o] 13.30meters

- 5 4= 23.34meters

- A7 E4= 57,021metric tons

- 4% 14.5knots
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Mighty Servant 1

* Dockwise A1d}
- A 190.03meters
- A Z 50meters
- EAYFE7E 150 x SOmeters
- Z1o] 12meters

- T4 26meters
- A E4 45402metric tons
— £ 15knots

* Dockwise 418}

- 2% 180meters

- AZ 40meters

-2 AR F7F 140 x 40meters
- Zl o] 12meters

- &4 22meters

- A7 E4 27,720metric tons
- <% 15knots

Transshelf
* Dockwise 418}

- A% 173.60meters

- A Z 40meters

- 3= A A F7F 132 x 40meters
- Z1 o] 12meters

- 524> 22meters

- A2 E4= 36,828metric tons
- &I 15.5knots
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Transporter

* Dockwise A1d}

- A% 216.86meters

- A Z 45meters

- S EA A7 130 x 44.5meters
- Z1o] l4meters

- 54> 23meters

- A E4 54240metric tons

- &% 15knots

Treasure
* Dockwise 4149}

- A% 216.79meters

= X2 45meters

- 3EA A F7F 130 x 44.5meters
= Z1o] 14meters

- 54> 23meters

- A E<4= 53,868metric tons

- <4 [5knots

Talisman
* Dockwise 414}

- A% 216.79meters

- X2 45meters

- 3EA A F7E 130 x 44.5meters
= Z1o] l4meters

- &4 23meters

- A E<4= 53,868metric tons

- <& 15knots
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Trustee

* Dockwise Ald}

- A} 216.79meters

- XA Z 45meters

—- SFEA I 130 x 44.5meters
- Z1 o] 14meters

- 54 23meters

- AR E4 53,868metric tons

- 4% 15knots

Triumph

* Dockwise 418}

- A%} 216.79meters

- A Z 45meters

- =R A7 130 x 44.5meters
- Z10] 14meters

- 54> 23meters

- A2 E4= 53,868metric tons

— < 15knots

* Dockwise 418}

- A2 216.79meters

- A Z 45meters

- =AY 7 130 x 44.5meters
- Z1 o] 14meters

- &4 23meters

- A2 E4= 53,868metric tons

- &I 15knots
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Swan

» Dockwise AH}

- A% 180.96meters

- A3 32.26meters

- BEA A F7E 126.6 x 31.66meters
- Z1o] 13.3meters

- &4 21.65meters

- A E4= 29,.860metric tons

- &% 16knots

Swift
* Dockwise 4149}

- A& 180.82meters

- A Z 32.26meters

- 3EA A Z7E 126.6 x 31.70meters
- Zlo] 13.3meters

- &4 21.65meters

- A2 E4= 32,187metric tons

- <4 [5knots

Tern
* Dockwise 418}

- A& 180.82meters

- AZ 32.26meters

- EA A7 126.6 x 31.66meters
— Z1o] 13.3meters

- &4 21.65meters

- A E<4= 32,650metric tons

- & 16knots
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Teal

* Dockwise Ald}

ZF 180.94meters
- A Z 32.26meters
- 3= A A F7F 126.6 x 31.70meters
- Z1o] 13.3meters
- 54 21.65meters
- A4 E4 32,101metric tons
- 4% 15knots

il
A

Yacht Express

* Dockwise 418}

- A% 209.03meters

- AZ 32.20meters

-2 7 165 x 30.60meters
- Z1 o] 8.5meters

- 524> 17meters

- A7 £ 9,400metric tons

— &I 18knots

* Dockwise 418}

- A% 139.09meters

- A Z 32meters

- 3EAAYE7F 116 x 32meters
- Zlo] 8.5meters

- &4 14.5meters

- A4 £ 14,138metric tons
- &I 14knots
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Super Servant 4

» Dockwise AH}

- A% 169.49meters

- AZ 32meters

- SEAQPF7E 116 x 32meters
- Z10] 8.5meters

- 54 14.5meters

- A E4 14,059metric tons

-4 13knots
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4] A1} A HE d2 =& 4
b ZAo g A 4~ =yt #dolth Off-Shore AAFS] -9 =
P FAFAHE ot 39 f1A, W 29l =0 4o wet
FHSHA Ak 71wo] HAst, On-Shore AAb= Add| Lo =717}
2 HdsEe AL skt dl=2o AbsAk, Ak, 71ARE 5 vdRt S
2|29 A2 HHsHA AAste 7edE TR A I LB
AulsfjoF gt
dtd o ZrAE JELFolA HAEd T89S 7 AE7HE
Hufol AP g} ghrh HAsbEoA ‘FrHElo| A = =Y AANE T A=
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WSH-500 a
Lengh 28m Wing-in-Ground
Width(span) 27.0m 1.-1|.M G , CI aft
Gross Tonnage 50ton VS .
Height 1~5m
Payload 50¢1
Range 400km
Cruise speed 180km/h
© 20114 59 Y4le A=A Ad
o AMEEE H AL 5090% WSH - 500 ( 50 / 150 Seater Ferry )

| 38 2-26] Q&Lyare] 50¢QG oMy

| B 2-25| 900 ey R 2Cy

2007 | 2008 | 2009 | 2010 | 2011 | 2m2 | 2013 ‘ 2["4‘ 2015 | 2016 | 2017
o=
(3~-40021% )
AYaHM o Al
oY NZEAL | M Y = H o oy
=4 Efed - = = =
(100215) A It
H{ 9 3H
M
ME{100E ) 2D | Ay &
EEREE Emsl | al 2z s B
T+
= A
/M4 e [ H |
=2 = H = = i
=2 5 = P A = b oo
A i1

Am: (F)FHE T = A FH 01X
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I HIXUXA DY MG HE

A B 71do] AFAIA B 4 Qe AYE S5 A 4 e 4
a2 g geka AlRle] SauEe A s)E W=
Ho|w zhopztajoln], Heol® wele] P4 w3k B CRFSITE Seott
M. Shafer(2005)4)= 1998 A €] 2002 7}%]
2719] MlzU s md el ok, zizte] Aol RA At 427)
o Nz b WAUs BY PALsS Asidch Tet oA T
S RoolE BPokT o BUE =X AARRE F85] JIFUA
w3} glrh

tH, Alexander Osterwalder & Yves Pigneur(2010)45)-2 4571 =7} 4709
weol Abgixet Wl Aele Av vEUs Bl e “xxe] x, A
Zp, A 2F e Foll e ko] et A e e Jigelet

F o3 2Fo] XS FEH, AT, G5 Pile] B ke w

44) Scott M. shafer, H. jeff Smith, Jane C. Linder, “The power of business model”, Business
Horizons (2005) 48, pp.197~207, Indiana University, Kelley School of Business, 2005.
45) Alexander Osterwalder & Yves Pigneur, Business Model Generation, John Wiley & Sons

Inc., 2010, Hoboken, new Jersey.
46) the rationale of how an organization creates, delivers, and captures value(ibid, pp.14~15).
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(revenue streams), H]|ZU2 3o H Q3 ofg] 7}x] ApAto|y ¢t & 3Y
A AF(key resources), H]|ZU A =88 9] dHA]ekF(key activities), 2]FZ 5
AYE FEEAY oo S HEstr] At A4 E Akey partnerships),
H| &L % (cost structure) 5 979 mdl LA QAE HAFHY )
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| B 3-1| AOUE N FHEOHNY AHIA 9
A e 2 Fak-gak FRt-Al A=
P w3t 93} o L3 offshore
A=k X X X X
e x 0 x x

2) dEOY HELA DH

<E 3200 4] Wi uje} o] of Alukat o] ZThd W7o
YA Sejubel /b E0R B 20| Axde] R HEUA,
HEL EARE] Bape] @ gJefae) 7 2y
Auphe) 7)o 93 B 294 27 AL § BE spssic
T Al AL Sl EAE ] 28 oS H]=

graa geh Aol Hig B4 $ax7) sl sl

| B 3-2| AUy NEYHEO|HMY HAYA P HEHY
E 7] 2~ 0] 03 . 00
AE] 24 Az20] ARl 23 - 29 71et
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ii) oFAlob-fEF R (where)ol A i) 20139 o] F(when)o] iv) TFm] BA
ol gl NTAMH LS FFotuAdwha) v) BT SFUL A @
SR 1 90 Zhow) 40 HEIIL vi) S-UI TR AR, Rl
|2, wp A e, ey, o aheete] Y=g

A
% %% A9 Apsiedon Bastels Aol 1> 2

HEH|35% HZH
ChelH| & 26% H
N

G

[ 33 3-1] AT ~E WA FHHOIHM HAHA D

(1) Arh 2 Fxju)
vjadetele AAs 18,330TEU91 29 e AEol A 2042
Selute} ghgzAsop] Wasglom, 101e] MR HAE WA 4 9
o). o] Alute] Huk AzAek 71Ae 1¢] oxlnk gejolck. o] 72 % 30009+
ot Wed 9 LRESA HEo BAstAr webd WeARA
£ Aolg BAHQ AeoluAl 7120 A7k 19] 60007 D
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47) Maersk drives home clean shipping message, Lloyd’s List, February 28, 2011.
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(3) AHHEAAI7]
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T REFE RS A W 9E BRI B4asT e F
At 2T wame] WAL ojHst 1A S
ANHAS FFE 4 Atk Z WAI AR C0y20%). NOx(90%),
SOx(90%) 59 BHCAL Y 4 Y= WEAAoltt. o] Alure |
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%
W &eko] 50% o0& AAL 4 9tk
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9] ZA|A(Economy of Scale), o]\ & &-&AJ(Energy Efficiency), 2127
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