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E(ecutive Summary,

Today and Tomorrow of Green Shipping and

Its Correspondence Strategies

Sustainable survival of mankind has been threatened by environmental
pollution derived from global industrial development. To tackle this rising concern,
the United Nations Framework Convention on Climate Change (UNFCCC) was
agreed upon at the Earth Summit in Rio de Janeiro in 1992. The agreement
encouraged the international society to seek detailed programs in order to
transform pollution-generating industries into clean ones. The Green paradigm that
may end growth through pollution has been settled as a universal value of the
global village and became a great premise of politics, economy and society
among many developed countries.

The shipping industry cannot fall short of the paradigm. ‘Green Shipping’ has
been a hot issue in both home and abroad. In the shipping area, the International
Maritime Organization (IMO) had in fact led the enactment of marine environmental
protection regulation long before the UNFCCC was agreed. For example, the
IMO has been consistently dealing with environmental pollution over the maritime
sector since it adopted the International Convention for the Prevention of
Pollution form Ships (MARPOL 73/78) in 1973. The Marine Environment
Protection Committee (MEPC) of the IMO has also held biannual conferences to

discuss how to minimize environmental pollution from seaborne transportation.
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However, it takes time for international agreements to be agreed upon and to
go into effect. Therefore, the US and EU member countries have not waited and
instead applied their own regulations so as to strictly control pollution from ships.
In an effort to reduce environmental pollution, they are regulating fuel types and
controlling speed of ships bound for their ports. Private companies are rapidly
keeping up with the trend. Some companies represented by shipbuilding, shipping
and ship equipment firms are introducing technologies for better energy efficiency
and less the exhaust gases, while other individual ones are seeking fundamental
ways to use LNG, nuclear, photovoltaic and wind energy instead of oil.

As mentioned, stake holders in the field of Green Shipping have responded
promptly. However, the changes present us with two problems. First, as the
concept of ‘Green Shipping’ is not clear in theory, it does not yield a paradigm
of a well-organized system. Various kinds of action plans and strategies fail to
paint the big picture. Second, Korea might face bigger crisis in the Green
Shipping era as its responses have been late and unfocused, compared to other
countries. This study aims to clarify the concept of ‘Green Shipping,” which has
been prepared, but not systemized well in the field of marine transportation.
Moreover, it analyzes Korea’s preparations for the new paradigm and suggests
future policy options to be propelled.

As detailed policy measures, this study suggested the Green Database
System, Market Based Management (MBM) System, Green Ship Inspection
services, fostering ship repair business, Korea Green Shipping Research
Association (KGSRA, tentatively named) and amendment of the Marine

Environment Management Act.
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ChRegulation 12). o|]A o2 20200 1Y 1Y7FA] HCFCs(5a 3= 3t
4, Hydrochlorofluorocarbons) S £33t Al AH| o] A7} 3] 8-%Hh 18
U FZol HCFCs2 27] BEA17]7] 918 2ol el o AUk of
2 A 7] 2 F R A 54| (International Air Pollution Prevent Certificate : IAPP)
2 710 400E0] Wi Ak 022 BAS wyels Hu] B2 ox

S31=2 7]E5(0zone Depleting Substances Record Book)E H|*|3[oF 3t
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=29l Tier I, AR NOLE 15~22%, 80% S Z+zF 7FAA 7] Tier 11,
Tier M7} 9lch. ABFARA7] 2 3] 91Xo] e W AASHE FA§-L
Tier I, O, MIZ2 FE=+=4|, vj<&E A5 < (Emission Control Area : ECA)o|
A= Tier M| A4S oL, AUl o A= Tier 9] A4S W=t ol
& WES 8715 S WES ot g oY
of 2E]al FA o] S0 WS NOL 9| Hiexde WEAIY|E AR
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| B 2-17| BAMUAS(NOy) HEHNETNZ: NOy N&dE 2008
TE Tier I Tier II Tier I
n < 130rpm 17.0g/kWh 14.4g/kWh 3.49/kWh
130 <n < 2,000rpm 45 « n"0g/kTIR 44 o nT0B) g /KR 9 « n "0 g/kTIR
n >2,000rpm 9.8g/kWh 7.79/kWh 2.0g9/kWh

F o ne 7|89 A A3 ML= (Rated Engine Speed)

| B 2-18 | MEO) 0ot RANGAZ(NO,) AA U8

A Az A7)
=
2000.1.1.~ 2011.1.1~ 2016.1.1.~
ksl o Tier 1 Tier II Tier I
HEZA | H(ECA) Tier 1 Tier II Tier I

&+ . ECA(Emission Control Area)
A& . MEPC 58%}3]9](2008. 10), MEPC 58/23/Add.1 ANNEX 13

ARG S3GHS 4.5% m/m(Percent by mass)S 23 4= §lom, o]5o]
3

+= 35% m/m ©Jst& st 2020 1€ 1Y o]FHEH= 0.50% m/mE =73t
T Atk A wiEEA H@(ECA)OM ot A2 A kR
1.5% mmE 2%st= A5fE AT o fle & YutsioEo AA%E

AE w3 9ick 183 ECA A =-F g 24 (Fuel Oil
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“vl) 7] 72~ A A A2 (Exhaust Gas Cleaning System : EGC)ES Aldlto] A X8}




=)
ol
r>~
i
=z
i
N
M
jN
\
olN
>
B
o
[es!
8
S
2
(@)
o
=
=R
)
3
(¢}
(@]
S
=
o
=1
[¢’]
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o9 m/m
2010 2012 2015 2020
T a7 H] 3
7/1 1/1 8/1 1/1 1/1
2018 71A] A3y
outge; | 4% 3.5% 0.5% | 27 A Hgue
== 0|3} = T | ol | 20259 19 19®
7] 7Hs
1.5% 1.0% 0.1%
R
ECA
Hu 1.0% | 0.1% MEPC 60}
el | T T T s | ek | SER

Z}5 : MEPC 587} ]2](2008. 10), MEPC 602} 3]2]
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At R &2 HujdS o]85he A BAAM =AA A S oHl
Z5E VOCE Alostes 4571433 2] (Vapor Collection System)E A1H}o]]
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Control System : VEC)S F3l] VOCE vj=3ljof 57| wjFo|tt 18|ar 34
A o] %913k VOCT2] A3 A4(VOC Management Plan)S Aldlo] v]X|sjjof &}
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oF gtthRegulation 16). AW sxzfo] FA|%¥ =32 MARPOL &4 T Hl
e} 24, 42 3geEs 23ehe A AAE 448 oY 5=
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T W& oAt H] 1
1 5 voc e Appl | VI Enin Coml |
& Z7)|4=14x|(Vapor Collection System) ystem) 7+ SR C -
TS B P! Y Q)51 Auk
_ F 1Y 1Y o] AxH _
IMOE Alu22717] 20004 18 ii} 1% A28 005 5. 19 o]=
50, W& A7) 9t s ]
‘ 5t SO, HiE7|ES _
Au) | w71 72N H A (EGC: Exhaust Gas | © ' 2 E;EHJ = [2010. 7. 1. o]F
Cleaning System) AT e
NOy Tier Tl 7|18 WEA]7]7]
&5t 322 %] (SCR, Selective ECAE &= Aldr 2010. 7. 1. o]%
Catalytic Reduction)
NOMETA 71EE wHEs 919 19 ol Az -
i ETA 718 3} 20009 1€ 1Y o]% 2010. 7. 1. 0]%
cjlelz) et Aut
Al SHAPP
i i i = Ak =
[APP(Intemational Air Pollution Prevent) RE= AH 2010, 7. 1, 0]
5A]
EIAPP(Engine International Air NO, Technical Codeo]] w2 2010, 7. 1. o]
Pollution Prevent) HAALE E33) Aut s
Ozone Depleting Substance Record IAPP 242 714 Au) 2010. 7. 1, 0]
Book
Ak 5
HL];] VOC Management Plan 4s &5 gAA 2010. 7. 1. o=
A Fuel Oil Changeover Procedure ECAE &-3}3l= AHh 2005. 5. 19 o]=
Bunker Delivery NoteQ} &7 A= RE Muf 2005. 5. 19 o]
o Tier 17]& tlAANA A 2000~2010 Azx% Adr
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j_ﬁ Tier 117]% t]AAH AHS: 2011 o Zzd A |50 5 o
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(712 ¥ ExE)
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- 252N - AE8 (S0 CMESHYNS LYY 29
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MARPOL 73/780]2] &7 & IMO2] &9
o] Tt ou] - TS - W ok, S Re] Bak ZRED, AY Yo

E2Aad PoF o uE AR o Yok

| B 2-22 | IMO Qe M2t INYS R LyQH

Hof TEe HE 4% 8d
2000 OPRC-HNS ZEEZ 157 2570
-HNS Z2EE = AAEZ 36.06% 2007. 6. 14
So 2570, 4071,
2001 AFS Eof AAES 25% AAES 67.83% 2008. 9. 17
(1) OPRC-HNS #9oF
@ HiE H F2 UE
1989 IMOE ML= g HAAR|o| M= s FARL B AR 9
O QlF FEEHE 7IE2E2RY dFeds WA A =AAE Y

@2 wayol Sy
Oil Pollution Preparedness, Response and Co-operation(OPRC)’ 7} ZEH%E 3
19951 5ol = AAABle) FHoe TS AHA =k

obzd IMO= 7I5S AL UMAl sigedda=dol dsise

1996A ‘International Convention on Liability and Compensation for Damage in

1)

1990 11 IMO©J| 4] ‘International Convention on

Connection with the Carriage of Hazardous and Noxious Substances (HNS) by Sea’
£ Aoz INS 2R ey WA ] e ees 7=
gl o]Z 20000 = Q] HoFS AASte] ‘Protocol on Preparedness,
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Response and Co-operation to Pollution Incidents by Hazardous and Noxious
Substances(OPRC-HNS Protocol)’ = 2{eis}o] 2007 6 14 2§ x| 3 ch22)
OPRC-HNS Protocolol| A A 93l 9= YIdERAL 7|58 Edslo] 4
A HA AE S FEEE, debhs, e 60T ofske] HA, A
Ad =2 9 seeds TPl e A Ao HaskE So=A
IBC Code?3), IMDG Code24 2! BC Code2)¢f 3:23gte &2 ot ufahi
o5 she& FEdhes 150GT T 1 o] AHfoA= LAALSEA
(Pollution Incident Emergency Plan)i} Aulo] SEE o] Q= 72 HE $59l
% ‘Shipboard Marine Pollution Plan for Noxious Liquid Substances(SMPEP) &
Fulsfop gk
St 7R} o A= “Oil Pollution Emergency Plan’S ~H3olo] 7|5 L
gz iE d4E = e ddedes A - YA fd FH
9 7 B et HeAA 75 0 AR aES B SFe A
A Ao Z7ke] gt £7] AR D BaAAE 2aolof k. &
Al f7 29 A 9 7S gAY A RS ffs) =4 € 10PC

,ﬁ_
=

)

ok

H = (International Oil Pollution Compensation Funds) 7}9]& Q+3}aL Qo

AL ol

22) 2010'd 69 @A OPRC FoF& v|Ee w7k A AlA 1047l=0]m, HNS FoF H|& =7}
+ gzl Abo] 2| (Cyprus), ofEl2u]o}, 7}e], olH2|oKIberia), YEol o}, K2,
E1/\]0} AIQIE 7] =4|H] 2 (Saint Kitts and Nevis), AFOKSamoa), Alofgtg]L, &ZH|Yo},
AlElot, F7t & 147§5o]m, OPRC-HNS & H|E3H =7k= 25704

23) International Bulk Chemical Code.

24) IMO Dangerous Goods Code.

25) Code of Safe Practice for Solid Bulk Cargoes.

26) 150GT o]AFe] §-2419] 7Z$-of&= Shipboard Oil Pollution Emergency Plan(SOPEP)E -H|

27) IMO©°f|A&= UNEP(UN Environment Programme)¥} g2ls}o] ZERMalta)o]] 2=l 2| ¥ <)
HFLEFA7 5= 2 FE7]9% REMPECE 95t 9lom, o7 sf2ju|gt A4
o] &= REMPEITC-Carbe &, FolA|o} RX|Hofi= PEMSEAE %93}1 912
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OPRC-HNS Protocol®] F+A o we} 150GT = o]Ate] B o] A&
AZ, HA Aol =8-3R AFsLA, FHH 60T o|ste] oA, ZAE
A =4 9 ﬂﬂ%é‘% S Qle A AdEY HAskE FoEA

IBC Code, IMDG Code % BC Coded] x3tH 542 G 49 LGALL

S A€ (Pollution Incident Emergency Plan)i} -3l N A|SH=2] 3| F 2 ARA]
A 8(SMPEP)& AFA] FLH|sfof kel 121 OPRC-HNS ProtocolS AlH}e]
o] gk g0l g7l wiEell & Fofol AVE AeAl7le A
Uolom 283 L o Aol
| B 2-23 | OPRC-HNS oo| If2 Mer uE A
T W& o A H| 31
* Pollution Incident Emergency Plan 47 9
S;r_;t]]b d Marine Pollution Plan for Noxi Rt 2007
+ Shipboard Marine Pollution Plan for Noxious bl kil
O] Z x = _
15A Liquid Substances(SMPEP) —LH| 1510/\?; EEH;;"L 6Y o|%
- Shipboard Oil Pollution Emergency Plan et erte
(SOPEP) u](H-x412] 744
S
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wpelgos Y8 Ageld o] AFEs] wWEo| OPRCHNS
Protocol &l Q12 A] W AB|A|7} H]x|E|6] 91A] ok Aulo] ALoo|= &
HAANA E28 Sl ik

ool 4 OPRCHNSBoFo] A, 23, sjerdo] vA: Jg< &
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(2) AuF SaFe A AEI(AFS)28) A Fok

AFPE BzLo ]ﬂgiﬁﬂ
a7t Qlek 1960 o]
Z474 2do] xdE Horgyl ooz ALEE=d, 19804 )
2 g G Bfigtol A 71 A1 Zo] AHEHA, F71540] SFAY
F= vE = ok Aol gE Atk ol AZI= IMO+= 7]

A4, 1990

% 19999 119 MO MEPCOJA] §715417] sjole A1g-S ARjais ¥
A 74 AN AUt AL YEOE S Aojers et olo
wh2} 20019 109 MO 2] 5]2]o 4| MEPC7} mhel gt A1uh -G-8 o A] 28]
o] AelE k. B Fore] mAL Mute] g3 §7154A HorER] A
88 BHE Awd FAE wrEshs Aol

HlEe 53wl W7o, Brbejol, Ay, Amoteol, Hula,
ArEvol, meba, =ol T, AR, ), WA, vdes, s,
qetal s, w2gol, ShilLiol S 407]FO 29 oS Frbrt Bt Al
TEE EL V|Fo=2 A AA 67.83% = 2FA|5FaL Q)
19904 Aoletol A, 71547 Homm Ag FAwere] dialet

o2 A% 25m olst H|dTRulm AA| Aute skl w754 0] 3R

ofr

28) Anti-Fouling System
29) Status of Convention(2010 6¥ 3¥ FAY); www.imo.org
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(7 Aeraoln A 5~15%
Ao A 2] AL 1~10% 25~75%
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A& MEPC 60/4/35, “Mandatory EEDI requirements. Draft text for adding a new part
to MARPOL Annex VI for regulation of the energy efficiency of ships”,
Submitted by Japan, Norway and the United States
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EEDI
Bascline
Phasel [2013-2017] :Reduction rate [aa%)
Phase2 [2018-2022] :Reduction rate [bb%]
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3] A Council Regulation (EC) No. 2978/94 (1994 11€¥ 214 A},
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of wjwoll 1996 14¥ 1Y o]% EU 3= 28] BF4 3 fF2Alol
FHIE Qlstsfortt ok

20024 29 189 EUL TrlAlz] SxAlo T Hz2 yeoz 3
= Regulation 417/200252)% Zj&islo] 2002 9 1¥Ux 2 Hrastach A4
AFgHS MEPC 463}of| A =2]% Y8-& WY sto] MARPOL 73/78 F-4:A4 1
Regulation 13G 7§A T} HL3E A= A-Es1%Th

Regulation 13G 7§#& ¢t} Regulation 417/20028] =}o]d vy} At
EU Regulation> EU 3=+ o] 5] MARPOL 73/78 Regulation 13G 7] Sto|
A Sget ol FlelTe] 24l sjene] 3dutel f2A eae
wASHL Sl ek It Y-S S-8SHA] Al Stk EU= o]SAAl
24 st} IMO ZAIAI7IE shlen EUZF =ddh 2o ¢hS IMO9
AlEst] sAZEo R HHETIE Sdsf ek DAAAA Aol diet
A= EU A o]u] 2003dHE A=l ¢l o1}s5) MARPOL 73/78<¢] £
EA Tstoll A= 20079 14 19 o] % AR5 = 5,000 DWT o]/fe] x4l
of daliA olFAAE a7stal glom, 7]E2] YALAS Axd A 304
ojfe] olFAAE =YY AL FHsHAH

(2) EU ] A4t wj7)7kx Azhde

52) Council Regulation (EC) No 2978/94Z thA|5}= FHORE o]&FAA §249 dAd =g
& 3l AL Ygow g

53) ﬂ Hlel A E B2 H|Ek 1982W0) 4] 19961 Aloo] AzE &

54) 2% A 7HE e 13 28] AubEo Zkout 5,000DWT o] 4] 241

55) 20039 109 21, IP/03/1421, TFAlAH G2AL SguloA 9lgto] 224,
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EUX EU Directive/2005/33/ECE 3] Autolix] AFREL 7 S0 9=
s}steko] tist FAIE A7 | 2 AASIE Tt MARPOL H-£4 Vi o7
5lo] EU Directive/1999/32/EC7} 7] =)o) A3l Aolch.

| B 3-5| EUY @uorE Bi=4A 1|1z

HE&A7] | AgUd L8
© HE ARRUIE 2 BdY oA ARl AR
23 F3FS 0.1% m/m ©|5}2 A|SHE
<H& A LAt
EU ghy |- 88 Alelek A8
2010.61. 1 Akl Auke] obd W 1m EAo @ ALgEL Auke] 9o
°|% Algf A= XL'ELO]_;(] oro
- 20129 1€ 19744 lﬁﬂé Gl oA ot Al
sl A= wHE
- Z4EEXZE 2A1ZF miRko] AL AR Al BE AU AR
FABAL SAFALS ARl A AEeHA] o

of A= 2010 1€ 1LFRE Fofl flo] 2-&=aL Ut fAIbel]
2 3 32F 0.1% m/m o]5}e] ARG AL Qo A5G w3 AxjA U
717 2% wj3eo] Auko] uA|Ejolof atu, Am G wek Azt BU 1R
A Aol Hell AUSolA w53 AFFE 225 (Log Book)oll 715
stojof gttt Amf ARG Al tido] E= 7171= A WollA AHEE Al
AEEs Be A ZdPolth o] o] HEHA e A A
At vk} Zo] 1) A A|ZFiE(Published Time Table)of] w2 AHfo] 24
b omRk GHp AL i) FEA o] SAHE A B | Fel el ARk 2
Sh= AIER2012W 1 1L7HA)), i) ARf A] B XS FAsL S48
H= ARgsheE Afolltt sigEnh webs 400 Ye dERE A

Zul7h 97 ¢S Auto] EUAY Guto] Hukshi 7 9o] WF Rkt A
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HE WA ok Zeu oy By AlxAlel AATH AloF ¥ AF

A FE SAE M2 A=A (Retrofit Plan)E H|A|5t= 4% E
= It 71el A Ao o] ARE Faste] AHS &5}
785 JN2E 20104 89 31U7HA] g E|oof gt

c

st

599890 91905] AT 2006/339ECH A, HU3= B %Aﬂﬂ}

2020717 SASERERT AEgREe] 299 WEo] v AT

o] © & Ago] &AE mEThL FEWA, U]ty v
=] S|

S A3 o] AAFHE AHgSH 2ol

Ol

BAE QA EE FoAd e Haskth B3 sld=SoA IMO Yo
A

AT 2 9ol o) Hu7|AA 4Hglo] Tz 20084 7| E O of

oF 3609] Zef0)= AlA A1 AR 35%E AATIe.
% 1209} %Eﬂ SE ARl Aol Utk 43 AU
65t 2,000 9] XA 187} 439 6,000 ] 7HH LTI

Tu

FHe 2H/AA FolH 3 (Propulsion), FAL AHEek R

oA AANGE FEsk glon], 2 24 st - SElAE 2

2ol

56) Jgh23y u|stEARE: &g (http:/fx.keb.co.kr/FER1101C.web?schID=fex&mID=FER1101C);
20104 10¢ 11Y 11A] 38 A&

57) EMEC 47]A}&(http://www.emec-marine-equipment.org/emec/index.asp).

58) 4 2AZIAA AZAIE 9, KOTRA, 20081 9.
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EUC| A<= Green Ship= AFAFsE7] 19t 241 9 7|44 Zoke] - ¢
2 $29lo] ZelA] e ok dEAQl HAls $7 AuAA 9
3] (European Marine Equipment Council : EMEC)2 = Zo}€g|o}, dinl=, 3
S, ZEgA, =Y, ojHe], YERE, =290, s, A4, §7, 9
o] 137 el ho] BUALR Folsh Q). EMEC7} Batets 7)7

ZH94 dole olgdat Waralel Az, S, Az §4, T2 5ol BE =
£ 71Ae AulA dele EFFT EMECT} Bolais Aula dele o

Ayeld, A, 8 9 74 o HET 7|a AHAE 2t

| B 3-6| Q8 MENA YU (EMEC 9 YY)

e 3]917)3
. ole]o} AMul7|x}A AJALz|o] 3}
qmopeop | *ELEOFEIOL AR A
(Association of Croatian Marine Equipment Manufacturers)
diuta e dul3 ‘E‘?H%ﬂ?(Danish Maritime)
www.danishmaritime.org
Hare e AT ZAAFY & 3](Association of Finnish Marine Industries)
i www.teknologiateollisuus.fi
s TR A7 H
Tk (The French Marine Equipment Association - GICAN - COFRENA)
www.gican.asso.fr/
e =4 AR Y o]y A"Y(German Engineering Federation (VDMA)
Divison Marine and Offshore Equipment Industries)
= www.vdma.org
* 241 & 3](Verband Fur Schiffbau Und Meerestechnik e.V.)
www.vsm.de
Zac o &f|- &3 H(Forum Okretowe)
=T www.forumokretowe.org.pl
yges dgde= AE7) AR AgH(Holland Marine Equipment)
www.hme.nl
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77 39172
o

» ez glo] AUk AA) AR}
=290] Equipment Manufacturers)
www.norskindustri.no

el * AEDIMAR
29l * Swedocean

www.swedocean.org

« g7] Adr I A ATHGESAD - Turkish Association of Ship
Industrialists) www.gesad.org.tr

ol

A= o 3f|- &4 A EHSociety of Maritime Industries)

Z}& : EMEC 9ALo]E(http://www.emec-marine-equipment.org)

sl
=
es]
A
[‘I r
Jo
i)
s
=
N
X
=
2t
e
o
4
=

E5h, EMEC 3]ehA|et EU 2]
= AT dE s A5 o2 vk 3 EMECE EUS| A7 IR 719
= X

uh el e A 2

R

b

EMEC R&D 1T2(EMECRID)SOo= 7|2 el Z=q Hoko] 2072 A
IR A A= Z71hol ofstal lok EMECRIDOA = 9] 5
Aat71Z A QA E tjAlste] ECS] Research Framework Program-& 2|5}
9tk EMECRIDOI AL t}29] 87) #A|2 tisre] el-g sk ok

(S DA

ol

59) http://www.emec-marine-equipment.org/emec/mission_statement.asp
60) EMEC®] R&D & European Marine Equipment Council Research, Innovation and
Development, EMECRID
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| B 3-7 | QEUHTINA YUY R&D 189 72 ¢

%%t |+ Equipment Health Monitoring(EHM)
< System 43|

F AR ol

S 1 % « 7|eEAE £33 4 * 5 Y| 250kw marine fuel cell
seTe ey A - A * AFSO] 27 J7F A
¢ 10 Y IMW marine fuel cell 483}
] oba) s 2ga wek A2y wEs
b BOMISLE Be |- =g dols B, 917 4 Aad
& AR §A3 2L Aieh |« A A B 2)Ed
A3 A .35 dold NS B dlet 7

A& : EMECID 91+ ZZHhttp://www.emec-marine-equipment.org/emecrid)

EUAY ¢ ﬂ%% A AlA ’8711}111%:'—%01]*1 A=A 291 R

EUL Al wh7]7h20] SHALSHE(SON) T &S Ao (ECA) ) A Ak
AFSFE(NOX) WiZol th3l MARPOL 73/78%-44] VIe] At o 223t
FAE =stm gtk AdrE o s Hub w7 7A BEsAs EUZF IMOR
the s k2 &S welski otk MARPOL 7378 ofee]
IMOZoFel] Tl =8 Aol glx|uk @=ko] OPRC/HNS 2000 ok,
AFS ok, BWM EoFe HlEahx] 93ota, Winkart BWM @opS w31
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e A At AR FA IMOFFS SE5ta ek GFL
S0l o]7o] ol AYHe] gom, Wutal 43 71Ye] FFS B

1
2] AJ&"] IMO QIS o]Fof o]& HHEAZ|HE A2 Hlth

EUS} 7ot Adp w717k apAlel whEt BU A 95 23she Aiks
2 IR WS V1SS S50k AN =T AR Bt A
o] Aldp W Al SA A, A o8 & AlH w77t AE HSHAY
= AulE A AoR oddn ojeloe AAl= wiz|I7ks 5 4
g AE2PE EYtte 5 ANl d¥Fe vd AR Rt A
gf g A oFoIL; FaAl fju) Al 2010 K &5 AiakelE 7
= SHo keks g5 539 7EE FFA Hshs AUl disiM=
Adb #)7] 52 841 Alekell Aol & Ao o et
2. dof3

1995 ok o U AT 2005A7HK] COE 20% A= 4o
Green Energy Plang A|A]3}ATh.

| E 3-8| Green Energy Plan CO, Hi&Nt 21

39 &
1988 1993 2005 2015
CO; (YA HEE) 49.0 47.0 39.3 343
CO; (AEHE) 10.0 10.6 11.7 12.6
AA 59.0 57.6 51.0 46.9
1998 tfjH] 100% 98% 80% 66%

A+ : Henrik Lund, 4 Green Energy Plan for Denmark, Environmental and Resource Economics,
1999
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0] NOxo} $0,9] WiEee Washe wiEarch Ak 20059 7|EoR

| B 3-9| 03 UTEEAIN HLEE9 NOxY SO2 HiE H|F (200564 1|7)

NOx SO,
AERE 5 : ;
wapal o) il 17 4%
ARsles 2T e
wofo] dimta | wERE 34% 167%
W% vz

T i e Ak, Ak, AlAE Avede ZF
A}& : Morten Winther, New National Emission Inventory for Navigation in Denmark, National
Environmental Research Institute, 2008

19959 tfH] 20059 7|Eo 2 diupa =fo| A 9] a2 ol o7t A
T 2H]9} NOx &2 45% daglom 80, &S 81% At o]
e 2 A 3o A NOxe} S0, wi&wo] 2h2} 56%, 87% A
g g4 ZiQlgtct dluta Qe 2o ARanet SO, W& 14%
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19951 tjju] 20054 7HEek
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Z}& : Morten Winther, Op. cit.
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J(Danish Maritime

-

I

ZdE

1
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1L

sl

719el &dr1 Ak¢(Aalborg Industries),

ok
M A (AP. Moller-Masersk), TFC]Z(MAN Diesel), @ dlA] A4 5 471 7]

&4
@ Green Ship of the Future 742

gink= 713 7 dT

}+= ‘Green Ship of the Future’2}

2) Hlof=39| Green Ship of the Future
[e)

IMO 8% #H 5 =4

Authority)S

oA



98 | &AIBHS AMuth cheAfek |

ZHE Shul, ol 9I5) /1AM, £

h obe ¥ ZeAEL 44 @ ool ol
£ dgstr 9l dA 237 719 7]3¢o]| Green
Ship of the Futureo] Zroishal QUtt. djthao] Fro7| ek sl - AH) whed
1ot disth, olelgka), #Ar| T Sow FAE . ZaAE
7131 dioka A7 |2 A, s2AE 2404, dinka ) AT E

o|Qlof dlul= 3% (Danish Maritime Authority), ®luf=2 ZA7|AA] &3]

£

)41

;

(Danish Maritime Group), ©lu}= ZA1% 3](Danske Maritime), Qluta AFE
3] (Danish Ship Owner’s Association)5©] F=7]3%H S = Green ship of the

Future 9] &3 PAF FHES L ok

@ 2E=E HiEXMZ Myt g 760

Green ship of the Future ZoFA & 2009 S G=2 wiEA7 AEt
7Rd ¥ (Concept Studies of ‘Low Emission Ships’)S Z%5<=3) s}= o 3t
ST 2 AdaTe BHe AxH A% A ARl ol 74 29

B2 ApHbele Aubx oz AHEstI zZF slYEZzAE Aol FgitE

=  AtE AEAFol= EI =4S HE NOx@} SOx

vj% 4 2+ EEDI &) o|% cO, A7 =¥ A3 9} Green Ship of the Future
2 A% Y3 EAHo] Q)

2 g dolA AAE LdE4 &A1 A (Low Emission Ships)

o] Q9 7|&L madg JLRIPA, Speed Nozzle, v 7| 7FA A3 A AH)

(EGR), LNG E.z%, AA HJE, H A3 A|AH], Water in Fuel system

(WIF), o717k A8, HE 9 gz 243} 5 97hA] ot

_O‘L
4o
|
fu
i)
ul
i
1o
oy
A
N 1x
=
ﬂJlﬂJ
[-N
r]I
)
|o

%2

61) Concept studies of ‘low emission ships’(http://www.greenship.org/lowemissionconceptstudy).
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F8 7l&

O Z=zH2 9 7] 7= 7jAd

- oF 4%0] AR A3 75

@ Speed Nozzle

o A& Aur Aold =37

1 O v

* Speed Nozzle-2 9F 5%9] A=ZA7 a1} A=

@ w717k AR

+SOx WjZeF 98%71%] A7t
< 7)EF faEA of 0% A7t

@ LNG BzAz

s AR ZAXS ING E2AZOE A3 A] CO,
20%, NOx ©F 35%, SOx 100% A7+

® A4 s

o % ulEk 7159 anti-fouling paint=2 A= 3~8%
A7t 75

CEEEERESY

C AR W7 hAY A F71gkstel A4, BHEL,
ARE 71ES AR 7~14% A

(@ Water in Fuel System (WIF)

« d¥Y liner®] 2=5 YWEHOR NOx 30~35% A4

w71 7kA Ak A AE)

jus)

7175 AeghilA AR-Y linerd] =&
w=0 8 NOx 80%7FA] A7+

© = 9 Yz AL"
223}
2]

« HAsE Yk A A" oz A7) by
oz 20% A7 2 AR 1.5% Azt
« M3l P AlgoR BWI 29| oF 90% okl

Z}i : Green Ship of the Future ¢ AFo]E(www. greenship.org)
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A A2 8,500TEUH ZE| o] A62)1} 35 5,000DWT Handy Size
A3 o|th Aol Ae AL B 7]1<-S Water in Fuel System(WIF), Hj
717 A=A =2 A AENEGR), | E3]<=A%|(WHR), Power and Steam Turbine
Technology, HJ7]7FAAAAFA] 0] th

| B 3-12 | HIZETA NYME(HEOHM)9 Green Ship of the Future
SHEES ST 24

=

=25 w7} Az
CO, 30% A4t 11~14% 4]
NOx 90% AzF 80% =HA
SOx 90% A7 90% =HA

Z}& : Green Ship of the Future 9 AFo]E(www.greenship.org)

NOx ¢} SOx A7of| t3f A+ Green Ship of the Futurer= 71 X E ol
A A% Ao g FHI7EE, CO, A2 L AS53E 30%0] oF4] uA]A]
33t A0 & FriE gk E3t ‘=47 S 283 ™ol Ak Y

uRAlEp ol wls) Amu] 8ol 10% A= ASshs Ao® AAET ek

® Green Ship of the future 7 LHE
Green Ship of the Future®] 3}9] =24 A
BRREY 47} REoE THELY ¥4 2EL Yk ZRAEL &
ZIAd R 2F ol #et ZRAEYE giREolt. F A A=A
A7, ALLSG ALE AT 5 o) B9 mRAES
2 o9 ZRAEe] g e 2ok

:L
I K
Jé

62) "N 2 Ax AT e olHAL

63) Seahorse 35bulkAl.

64) 1,0009F 2 AHx 714 Aks
(http://www.greenship.org/lowemissionconceptstudy/conclusions/lowemissioncontainership/)
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| B 3-13 | Green Ship of the future? o9 TZAME

[ R=4] = = &7
‘FFOHE;‘% HHE 4= E‘L]- -1 _
T 0 219 w3 e
COz 3% Aalborg Industires A/S
W77k AR SOx 98% MAN Diesel
PM 80% 7= DFDS
Hure] 8742 240
- - AARE 1Y AE A A.P. Moller-Maersk
o] o= 1l
Floating Cooling Lab o7 ot = 27 ol 2L
Package A& A AA|
H & 3|4 NOx 7-14% ' MAN Diesel
SOx 7-14% A7+ 1ese
= LdA 2
.‘
. CO,9} NOx A7+ A.P. Moller-Maersk
Turbo Charging ! ABB
X8 A
CO; 1.5% APV
Pump 2§t
NES NOx 1.5% DESMI
SOx 1.5% A7+ Gronmig Carl Bro
CO, Hjl& 4 4= Args MMAS =3 MAN Diesel
ag A3} CO, wj& Azt TORM
. dopa 94 s
A8k 2} o 27} pLs (] LN
dEF SCR A NOx 80% =% Dansk Teknologi
0,
A mUEY 9 o Clipper Group
Malg e #3233 ’ Forece Technolo
A H 3 2A SOx 3% A7t gy
Al A2 anti-fouling CO; 3-8%
oo CeAge] 58 NOx 3-8% ForceH”greIfhglology
BUE Y SOx 3-8% A7 P
0,
$93e agse 138;2( 220/; DFDS
=3 A5H7; 0 Force Technolo
° = SOx 2% 7t &

A} : Green Ship Magazine, Green Ship of the Future
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3) A. P. Moller Maersk GroupQ| SASHS CHE Al
(1) 34 =2 Maersk FgA=F

2008 d MAFAR= ‘Eco-Efficiency(27d &84 So)) 2= AAMA

7 AEgS SAstal o]E FX18tal 9t} ‘Eco-Efficiency’= 7|&841& &
g oy AaE SHet wiE7ks P A4S HER R

vAZE 75Ns e He Fa 8
W oA ARSI AN ETS a7 S4RE AFHModal Shify
o] aeA AAE Tl Aga ARAE AlFste Ae 715HS} e

o] 79 AWew A 9tk

A1,

| 2 3-14 | A3 OE9 &

ofd= AMg-=F
o9 20074 20084 20094
Akl 2(9 ) 1,000& 13,848 13,017 11,840
=k 1,000& 577 422 617
A7 A 1,000& 908 886 804
2 7)o A 1,000MWh 737 1,581 1,755
23 Al GHG vj&%
CO, 1,000 50,296 46,554 43,419
7129l GHG &
CO» 1,000& 1,128 723 856
SOx 1,000& 656 651 851
NOx 1,000& 1,094 1,041 976
VOCs 1,000& 16 31 22
=4 1,000& 45 28 85

A} : Sustainability Report 2009 “In a climate of change” Zal

65) MA3 ZH| o] X|(http://www.maersk.com/Sustainability/EnvironmentAndClimate)
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HATARS LA7EA vlEAT XS 20073 5E 2012870 A A )
9] 10%2 dAsta et WA 20099 CO, HiETFS 44307 =
O =2 2008 tfH] 3000t Fo] A Aor HuEITh
HATe AR EUE Y ALES B8l Autas] 22aket A=AL

& Ha3E st e, ol =82 IELY, ARd YA AL
S S AmARERO] A3, AAY AEHA AA, Ha I E )
9 2 435tE FejAES x2gstar et o]elo] A= SOx HlEHS 1
2471717] YG3iA AAE IMO 71F&(A = 333 0.1% m/m)e] A3 o

= ]
(Alternative Maritime Power : AMP)E ©|-835}o] Alulof Q3 AHS A
o miY FEuton SAE] o At AU E HATEA

o|g-3}o] AAFSI= Green Port PolicyS F=713}al lth.

(2) IMOHSF ¥ of&

A7 He Aol Atolul, 97 9@ ks AARA HAZE MO
oF 5 dle Pl AAPES e B2 IAWE A Wgo] Fad
Qg sha itk @A) AZL IMOOJH =9 9 CO, HjE o%
Design Index 47 o] F8 oA A 7hel @nk=Lo] o AR Ao Za3 o
a8 sasta 9lch MEPC 9] ofdo] WAal duta Fa e v
AFEE S Wioka A a 26 vjE e B9 ode AMT dnta

sl EU s 994k n"s 71 & od 2&5 F3ll MEPC 3]9]9

|2k A AdEre]
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Aok BRASNA Fop WEAXE obd 10-154 o]4e] A
71o] ol Qi Ao oAEE 71er] viaat HoF A A Baag
FE5ha ok WAl IMOFRARS 554 F3o) AMAE A4

oA AN S AL wATst AT HBEAENE TS
s3k o2 AARAE A8 o
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ol : -
2012. 1. 1 MDO 0.1% m/m o]3}
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ASFHA, o]5 Z7IE dlo]F 2008 F oA 20128 7FA] 1990 A 7FA
W2 2ol %S 4ESES Sk okge MEYAHE LA A
o] aypAola A4 J%E A3l 5-&°l3(Joint Implementation), 7 7g 7}
B4 A|(Clean Development Mechanism), W< 7 2 Al(Emissions Trading) 5+
22 AR A4 A5t =dskE 24V s AT =7
1 Fesde= 385k AEHAHUSE(Kyoto Mechanism)S = 5Fih

I Ax A AAle] AA CCX(Chicago Climate Exchange), RGGI(Regional
Greenhouse Gas Initiative), EU-ETS(EU Emission Trading Scheme), JVETS(Japan's

l
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Voluntary Emission Trading Scheme), NSW GGAS(NSW Greenhouse Reduction
Scheme), CPRS(Carbon Pollution Reduction Scheme), NZ ETS(New Zealand
Emission Trading Scheme) 53} 22 2A7FA wjiEHA AR 0] FAE o]
AT AR Gk o5 AL Ball AE ol akshekauke 20094
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7] mWZolth. IMO= @A GHG | ofat Hedsto] AR7|HE=Z|(MBM)
o =9E& astal o, F, Qe Histut 59 w7kof|l A= UNFCCC

9] CBRD(Common but Differentiated Responsibility) 22 314=5}3L l+= HE

81) Carbon Finance, State and Trends of the Carbon Market 2010, World Bank, 2010. 5.
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L 20309-S E3FF Super Eco Ship 2030 7k o Utk Luhzte] STX
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Had 11 : P&A Manual(’07), Cargo Operation Manual(’07)

FEA I SERFoY Aslas Be A4 ARE(92)

Hzx IV : ISPP(10)
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Annex |

Annex I

Annex lll

Annex IV

Annex V

Annex VI

OPRC-HNS

AFS

BWM Ceonvention

Hong Kong International Convention for the Safe and
Envircnmentally Sound Recycling of Ships

GHG
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Pump room System 3.58 2.60 2.20 3.00 4.00
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A |B&AT| Cargo Record Book 3.66 2.60 2.80 2.00 4.20
R IBC/BCH Code 3.74 2.55 2.60 2.00 4.20
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7 ISPP 4.44 2.75 2.60 3.00 4.20
3 544 V| Garbage Record Book 4.10 2.65 2.80 3.00 4.40
/ OZONE 3.96 2.80 2.80 3.00 4.20
7 voC 3.86 2.60 2.80 2.50 4.20
8 IAPP 4.44 2.70 2.60 3.00 4.00
EIAPP 3.98 2.65 2.60 3.00 4.00

SCR 3.66 2.45 2.60 2.50 3.80
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PIEP( 2. G AFTL-S-FA 3)) 38.0 60.0 550 | 100
OPRC-HNS SMPEP(SJ & |5} e
ok pYs e, 32.0 70.0 350 | 100
SOPEP( .3 H}7)| 7| 3) 60.0 90.0 550 | 500
i 1o A| 28] Ao A] 80.0 90.0 750 | 80.0
AFS FoF
Wl Q A\ AE AAFEA 78.0 90.0 750 | 75.0
&2~} 3]
—— BMWP(H O‘TLaﬁ] 5] 50.0 90.0 650 | 15.0
BWRB(H & 47| 21 48.0 90.0 650 | 10.0
Ak ag [HM($] g B2 =2y 38.0 50.0 60.0 | 10.0
Hor ship Recycling Plan(A1epAj&-8-43)* | 32.0 500 | 50.0 5.0
EEOI(& &4 o A &-&-2-3 K] 42)* 4.0 70.0 50.0 20.0
EEDI(AZ AU A AAZLEA5)* | 40.0 70.0 500 | 15.0
GHG el ( of] l_e | 8& lﬁ
SEEMP(AHtof v 2| &&= A2 A)* | 40.0 70.0 55.0 10.0
MBM(A] A7) 52 2] )* 36.0 70.0 50.0 5.0
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Double Bottom(©]3=41 % A] A€l 38.0 80.0 | 55.0 0

Pump room System(--F# 2] A] 2 Hl) 38.0 80.0 55.0 0

Plan ggfﬁ(giir?g% 42 400 | 700 | 600 | 50

IBC Code($IHEFE) 32.0 60.0 45.0 5.0

AT P&A Manual(G-3| & ui&dmlwd)| 320 60.0 45.0 5.0

M Cargo Record Book(3Hz7]|25) 36.0 60.0 55.0 5.0
A IBC/BCH Code(ZA|AMASETE) | 38.0 600 | 550 | 10.0
1; - IMDG Code(ZA|3]--9] 3 &= 1) 64.0 80.0 | 80.0 | 40.0
o Al 62.0 80.0 | 75.0 | 40.0
L Planie(ﬁ;g—a{i%mg}%ﬂ) 760 | 1000 | 90.0 | 500
7 [TFANT Sewage Tank(4lersiei=) 760 | 1000 | 900 | 500
3 ISPP(ZA AElsl2= 0 dul 012 4]) | 960 | 1000 | 90.0 | 100.0
; H24V | Garbage Record Book(H 7] &7 &+ 64.0 100.0 85.0 25.0
g o FZulyEA 7| 2R 500 | 100.0 | 650 | 10.0
387 5HE T A E A 42.0 90.0 | 55.0 5.0
IAPP(ZA| ] 7] 2 FHlz| 2 A)) 96.0 | 100.0 | 90.0 | 100.0
EIAPP(AAZA ) 7] S WA ZA) | 540 | 1000 | 80.0 5.0

SCR(ZH 2] 4H4]) 30.0 700 | 35.0 5.0

B2V 7.9 WaAI}A 40.0 80.0 | 55.0 5.0
EGC(8} 7] 7k A 2) 34.0 80.0 | 40.0 5.0

SECC(ZHAISHE vi&7]E &4 S41) | 400 80.0 55.0 5.0
VCS(8-Z7)1423H4) 38.0 80.0 | 50.0 5.0

Log Book(Z21+) 80.0 | 100.0 | 90.0 | 60.0

IMOE AujAzH7] 82.0 90.0 | 950 | 65.0
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PIEP( LA L-S-F A1) 80.0 20.0 0
P ar | SMPEPCIBAASHE wel oo As) | 800 | 200 | 0
SOPEP( .34 7| 21) 60.0 | 40.0 0
. B oA 2E] AelA 600 | 400 | 0
HFQ A AH AHAAFEZA 60.0 40.0 0
BWM oF BMWP(3 3212 7 2)) 400 | 60.0 0
BWRB(H @47 21) 40.0 | 60.0 0
AutAeg- HM($ B B8 =) 0 | 1000 | 0
Hof ship Recycling Plan(A18}4) -84 ) 0 100.0 0
— EEO(@EA U A &89 45) 0 | 1000 | o0
EEDI(Al 2 Ao U 2| A Al &84 ) 0 100.0 0
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M o] IMDG Code(HAsh 517 5%) 800 | 200 | 0
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