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A Study on Eco—friendly Ship Recycling based on Life

Cycle Assessment

Eun -Mi, Kuk

Department of Coast Guard Studies
Graduate School

Korea Maritime University

Abstract

The Ship Recycling Convention was adopted to regulate it
environmental about dangerous dismantling facilities and environments
regarding ship dismantling works resulting in international concern.
Environmental influence evaluation is applied, plus in regulation range to
require in Ship Recycling Convention. The evaluation that a criminal
record is static (LCA), and influence evaluation is executed over ship
recycling life cycle.

While the Ship Recycling Convention was adopted, A noxious

substance list corresponding in a dangerous category during data to
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occur in during life cycle of a ship becomes list anger, the labor force
mobilized to dismantling work the evaluation that a ship criminal record
was static while Ship Recycling Convention is easily regulated the
dismantling workplace where there wasn't no one regulation. Also, by
law prospective to what can activate study regarding LCA of a ship as
having materialized effort for the marine protection of environment.

However, only the Ship Recycling Convention, there is no way to
evaluate an environmental influence about CO 2 and other noxious
substance which don't be regulated in Ship Recycling Convention.

Therefore, environmental influence evaluation and regulation Iis
executed regarding COg and other noxious substance, and
writing/analyzes input and Inventory regarding all data displayed, and
ship recycling may accomplish more and more eco—friendly ship
recycling if LCA is applied.

The resources which LCA manufactures it from supplies of raw
materials about a product or service, and circulating, and using it, and I
target early life cycle everyone to abolition, recycling, and each steps
are invested. Grasping energies and a discharging with rations. It is an
environmental influence evaluation technique it 1is scientific, and
decreasing by an objective basis supporting decision making regarding
environmental improvements etc. as it evaluates objectively an influence
by an environmental influence by these, resources exhaustion etc. The
phase of LCA is proceeded greatly static influence evaluation,

Eco-friendly ship recycling is come true if you apply ship recycling to
this LCA. As regulating noxious substance accumulated during lives of a
ship, and ship recycling regulates it until dismantling steps from dry
steps, hardware is productive, and ship construction, a ship plies, and
ship dismantling etc. criminal record is static, and the application object
becomes it.

The following conclusion is that LCA is applied to ship recycling life
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cycle.

First, the noxious substance Part [ ,II,Ill in Ship Recycling Convention
i1s listed up during ship building and operating. That noxious substances
influence to ozone layer destruction and ecology toxicity. So, discharged
noxious substances are regulated from Ship Recycling Convention was
adopted.

Second, Oxygen is generated during fuel energy is input. Oxygen isn't
dangerous substance.

Third, Labor force, workplace and working equipment are listed up
during ship dismantling work. Those influence to human toxicity and
human health.

Forth, Methods of beaching, landing, afloating, dry are listed up as
ship dismantling method. Beaching that one of methods influences to the
Inanimate object resources exhaustion and ecology toxicity. That is a
dangerous data, too.

Fifth, the noxious substances from scrap irons and left wastes after
other ship's parts are recycled are listed up. Those influence to ecology
toxicity, and is a dangerous substance.

After the Ship Recycling Convention was adopted, in Korea, application
of LCA is easily. But deeply study is needed about life cycle inventory

analysis and development of software of influence assessment.
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A 3 A AFAA FrH(Life Cycle Assessment : LCA)
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1996 sHd=Ast 5l 3199 3] (SETAC:
Ther Society of Environmental Toxicology and Chemistry)olA AA]¥
LCAS ZAL 7122 3 g9 [SO FALE AAH gt}
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(=]
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o 3t A A HH| A (Environmental Management System) : ISO 14000~
o 4 ZEAHEnvironmental Auditing) : ISO 14010~
« A 2l (Environmental Labeling) : ISO 14020~

— REEREEE

I

« 24 ™ I7Environmental Performance Evaluation) : ISO 14030~
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o« ME ™K ife Cycle Assessment) : ISO 14040~

— e
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a3 3.2 837497 #HE3 ISO 73
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3.1.2 LCAS W&
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AL/ A ] A5kl ezFel 17
AR o7)/47 0.9 913317
2.2 Y v Apets}

oFAA ] 7ha Qzke] A% 9l EA 0§

(4) 4A - 239 &4 (Interpretation)

AEHIAA w2 LCA Adh= Aol A AR 219 e A
of WAE AnA Avsidoletn @k ARg AnAHe AL F7) 9
sl A7AE AR} AR A Y] ARHES AAAA Fi Aot

Sl

aYuz Ay dAle] Aol fojA, L ojHe] dAR T
540 Hzake  F¥E FQsARE, #4715 70(Quality  Function
Deployment ; QFD)Y} d3A v] &3 7HLife Cycle Cost ; LCC)9} 7ol &f A

WFOE Yolrh= AL wg sasith LCAC thgh 4]
A e 19961 g5 B 8t 8(SETAC @ The Society of
Environmental Toxicology and Chemistry)oll Al #|Al¥ LCAY +4S 7|x
2 g O3] ISO AR AA ] gl

ISO 14040 Environmental management — Life cycle assessment
- Principles and framework(1997)
ISO/DIS 14041 Environmental management — Life cycle assessment
-  Goals and scope definition and inventory
analysis(1997)
ISO/CD 14042 Environmental management — Life cycle assessment
- Life cycle impact assessment(1997)

ISO 14043 Environmental management — Life cycle assessment
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- Life cycle interpretation(1997)
(5) 594 : B (Reporting)

1A A 4GA7AA o] Aol mrel dojd LCA FAPA = B arxe] 4
ow AE|Ho]l Bat)datel Al AlAHolof gt

(6) 6+A : HE(Critical review)
HAEE ISOTFAY wz1 QE=X]

I dlole 7k =2l el A dshy el
ol A LCA A3te] e 3H4 H

. maPEol A 2E T Hay v
‘ % EeS WO

FRE HojE =Ha tojy U 3
ALS T BAPY FUS

Tl 85 24 HETR=2 BYSL o

CES I =
by " H7p I"‘EI B3 B

2% ol% Bt ZWS RN
HIY oL ZRE HE ¥
2Xot= o

% 3.4 LCAY S8 94

3.1.3 LCAY 5%
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ElHo] 2~ 9] sfute] =S 7)<l A3 BUWAL250, IDEMAT, ETH, APME,
SimaPro 53 #2 de|gulo]xEo] JfitE o] Al&xa Qlt}. o] =3}
JEANME 1998WH-EH =7 H A3 EF dolguo]AE &3
o},

3.2.1 =] LCA 9 &3}

of #e AFE wRFoEN HgoR LC A7} 270 E}. 71 o] FE AEA
Aostu e} S| aUdSs FA0R =Ro| wxHYon] FHUNTH, AT
394, A ATE3 e FA stol LCAdl #3 A7 A=At =
o] LCA d7-& ob4 mgg @Ao]7] alvt H2 5o #A4S Hole A7}
st 24 Sojual itk B4 vtAFE s = LCAE #4nta o7l w AA
star AlEt7|e} oflof e 2sk gidAlFel Widt LCAE AAIE Aot} ¢
TEFASERANSTHIE LCA #d ARE +F, Bgstal wFZz=a38s /)t
7] 946‘}0% 1996 9¥¢ LCAAIEES AHsAT}

S3ke] 7|
= Zdoltt. @4 frajstetEd e TUNARE AAste] falsteE A o
ot B AMEE WiEEe o) BRastEE Hof glov, FefststEd
et e 555 7istel &4 Wi 54 AR deyS Avlsta
th mEZE Al XSS A3A ATS Fd ASes Type T o=
K-l 20059 5FH EF7 SFAAHFAAEZA oo 2009 ©AdH R
AAES A5 A 100097] olare] AFE L Mul A7} E=25 o] 9t}

H
DAA Skl A GRS BRI % A oL ALY PR we
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o7t ol Eulo] =7F ) 2
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o, Zelu ol4 9] doleumolse] A3 wlas] WY o}4 wo] R
AAolr. o $uuele LCAZ E8 844 A7 3o AAHow 7
AHG 2] AN A3y 25 volguo] e A&H FrRg B 24
#4ejo] @ a s,

3.2.2 =9 LCA 9 33}

o] 3MelA= LCA BEE Mdste] AFe] 437 v-4343 7ol
ARgsEaL At FAHAE <

ol A7tadE AFE v ok BMAIA R Ay HrkE T3 dARs =
s T A4 SdistE #skal Atk XEROXARE LCA A&-& B3l 3+,
ALE, AAES Akl Az 19 28 =S A

Auk LCAd Wigh x40 A7 Aldl &= o33 2o
(1) =29°]¢] LCA-SHIP Z2AE

wEgele] sj&wd #H fet % gAbEe] AaAds sk 19993
B 20008 7FA] "LCA-SHIP ; Environmental Management in a Life Cycle
Perspective"ghi= ZRAES 3 sigltt. o] LRAEM = fFEALH

e
o #44 dE YhE Fal, DAY FUAN 2FFUES Yrhsw, o) F

B HH0) £55US AN I e NEATE 93 £P5 At

o] ZRAEAAE Hute] AnpgolH BAANED] E} wAH vt
SR Aoaga, AFeEA 2] LCAE B3 25500 vunstE
st

(2) EUS| TEES Z24E[6]
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TEES(The Energy Efficient Ship) Aute] 7l Z7|dAldA 44 =
e st ¥ AAETe JITe HHor 3 EUS ZRAERA dn}
9] Hauschidt MarineAte] X380 9=+ Armstrong Technology, 4@k
=9 NEA Transport and Trading, =2¢°]¢ SINTEF%o] %to]3d}9ict.
TEES ZaAES] 4% SHdA e 542 ofd 5 s oA S
N ggAom AAY] 9o R A4 =EE wsomy 98 ZAA
=9 AAYES FAsH] Asdelv. T3 AAA SHoRE olggh HdubE9
gho] = Ato]F HAAAAA UA E&EAFS /NAstaat g zo] HA ot
TrAES AWz U WES Eske
AZES O E NEete FEAAE St =78 &&sta 9

- DFE(Design for Environment) tool

¥
)

==

[

-

I-H

Vessel Design Tool Package®}

[

- Environmental & Energy Database

- Design Features & Functions tool

- Cost-Income Features tool

o] Vessel Design Tool Packaget= Z7|o ¥9%Folxd, 14 geld 2 7
ojdel e = o, AxHom vt Tl Al o
Meketo] 2§ o Aol

rod
e

[e]
L

==

(3) EUY TRESHIP Z=2AE[7]

FHAAE alFEokell oA AstHa e IMOY S8 #H Al Fol ol
sot7] flstel el 1470= 4091 7I¥HEF AL, A5, alAF dig, A
Z)o] #koddl "Technologies For Reduced Environmental Impact From
Ships"(¢]8l  TRESHIP)Z2AEES 1999 E 20029704 G333t
TRESHIP ZZAEoA LCAT 374 Adtd -9 7|s5dS AESE
"Integration of technologies—processes & analyses" oA WHf 2 f
4, BRI AA HHE, AFEEA 7IH % @A g ESdH
TRESHIPl| A= LCA®] 7l=4 ==, d&Fexe] WSl Hof, 529F
Qa0 ggk T2 M2 9o} Ship LCA 7€, LCA WHE, =5 2 do]H
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ol A~ S HEZ} o]Fojxgon LCA 7|&S Auvtd #Hg3s7] 93t A7)
+ i

EU FP6(2002~2006)2¢] A & 9

- System Boundaries

- Functional Units,

- Model and Data for Inventory Analysis

- Impact Assessment and Performance Evaluation
- Accident and Risk

- Life Cycle Costs

- Life Cycle Assessment S/W tool

- Data Base

- Life Cycle Inventory

(4) Lol A LCA ¢+

AL ALY A MITDS F#3tol] 1998WF-H 2002d7H#4] & 895+
S 73 "National LCA Project'E& FXI8lQlth. o] TR AE= Aol 4t
d $ES 9% LCA WHES] 7Y, LCA Fatolgue]2e] 5 3 £G4
28] RS Fo YEow dta 9oy, o]F Falo]

- SAAE HAgl

- ST

- VA"

- ey Qs

- 33749

- 2R

- WEAHA &
- LCA ®37}&3
- A uSARE g

- LCA AE7} %A
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5% BHow sta gt

Au Fokol] digh LCA A& 7| EdtddTAE FAo2 FYFHA T
of LrAE: Aute] Az, ¥, A L @telF FHFII 4 87
Hop e 3 dFgS ATHoR Jrlkste S JEs] s Ao, o
& S8 Autel Az, F, 7] A 2 grtolFd o2 Aubel T
ke A3 AR ES Ar|HoR ot AAA Hrt e st
st Aoth "duke] LCA" ek 19AI(1998~2000) ATl A& AHuke] ol
3 oAbolF zuwbell el LCAS A4S fg Zlol=gkle 24, 55 4
Wel (el yx 2HE, CO2, NOX, SOx HlZE %), F3l&Ed 59 m&=
2 H7|Ee HEgste] ¥ ATE FIEon, 29A(2001~2003) Tl A
+ REYM(76K Bulk Carrier)s thdo® dx ZTEAZ~ 9 23 T2 A2~

FAEANE S8kl ¥R Life Cycledt o2 7H4 wiE FEE 7HA= Addtl
o] LCA A&E& #13 guideline ¥ A9 Z2a& A5t 3S HHO0=
At AxFHEA = 76K Bulk Carriergs oz Auk gt i
Do LA} BFY AR, 5, ZALAA LY dUA v, 247
E of g FAA AME FAEITE 28l 2ARA T 7%
T =2 Y=Y Z2AL HolHE Aulstal dxzdA A9 inventory
TS s Ay Az FHEEE COo W&ol oF 15000 o2& A
= W3 A WM Fel7] Sl 71xste] ®A, LNGA, Bulk

Carrier, HHoJHA, AEatewAd 5 670 AF & 8xd gk 345

[}
3= 5 ZF AFo gk HF A2l Inventory H|oJEHE It w3 AEF LCA

& A% Az ESOlE /Eete] ZEAAHolE 2 Inventory HO|HE FH538
31 B Inventory A3 A QFFH 77 eS AvElth T dA S/W
o] A&3t B ukstE HHor FFAPEFA dHeste A=Y format?
A3 N3 s A7) e ARlskalt

3, AAAARTE o] 83 LCA o2 4 F3 Ay HolEHES o
g3l COy, NOx, SOx, SPM9] ®jZo| #3+ LCI £4AY S/WE /L3t

_30_



]

base 9]

1 oH
1= |

o}, 18]a
5% based
LCA®S] A

= "Green Ship"ell 9

LA

£l

splet.

a4

_31_



5t LCA A&

()

AdutA &g o

A 4 7

puzel

o
)

olo

LCA

Eis

Hh A &gl o

X

A

<t

47}7% 7}

hy2

o

/g—

g

el o

=]
T

T
o
o)
%o
Ho

<7

=
| .

of AA AN 7+

ol
HH

file)

-
ﬁo
™
)

=g

S

Bk b
LCA

| AnAow

of, Al

N
|
3

Lol
00

JA.uﬂO

&

dE = g7 o

Al A AlAle = ARE-l

ﬁo
B

TO
A

o

5

= 2=
= 1

A7) vk o] 7oA g

2o =

o

ﬁo

el
00

ﬁo
B

AW AE A
o)A Y Mux|etgox LCAS

S

ALy

tel ARk eg A

ols

=
Sy

H A7) o] Folx 2= Al

9]

Ao}

ol
ok

e

5

o] olye} LCA 7|HE& =9

A

o1z
=

=
3

S Fol A FFAsIaL A& dloE Tt A

Inventory w4

&

Star 1o of

HlolE & sho}

hyaA

I A

to g AlE=

D

ERE

k]

S|
S

A7 =

171 olxdel LCA

S

LCAE 3

_32_



Fal LCAS] &8 o&=9F oI A3

S

a7

T

—_
fife)

8

Al el A 5-E

=13
=1

H71 e =

S

S
=

4

to] LCA

S

ek g-goll o

~
.50

o

N

THA] A B ol | A

A2l stA =™,

al

285 7]

A= A

= X

v == A

KeR
|

Azdes AA 34

o]

=y
o}

B
22

22|

)

3

baA dure] sjA] o] =

3|

_33_



Fis

3 ®o

—

H
|

o

=
=

o LCA

A1(Life Cycle

il

Inventory Analysis, LCID)

A el dAel

ol
= =

ARy S|
I |

4 =5 BHLCH SANA= A9

7

gl

_34_



T o
£

3 A 2}

ol g

A\
] 2
HEE
3
S|
A
<]

w E|
ﬁ:

=
T S
e
=

boalWRI e 5[] | ¢ W T

=
=]
= mol
oE o AEE
#
&
;
A

.|.| = Jl_l E.TI
% : w i ¥ =
; T e

; i | & | o : 4 =
K I I 0=
H E_- Xm0

v T

-

!
.1
&j
=t

-

E
T
=
=

|

Wl

2= o HHAS

il
(=]
(R

[

¥
HOE =&
¥
HOEH &5
¥
"
2
HOLE & &t
Al M TEE e

I3 4.2 AHA
9]
il

i IOIE =E Al

— 222l
l
=z

?ﬂ_

é‘

A

E
=

o] vl LCA 979} ol

]

- 35 -

o] WA NAE= ¢

ato] zN-E A o]=7]7hx] 9] HolH

5} gt

S

sud o

9 Aut] o



glo]e]

—

XV

alol
W

R

W

()
Ay

1o

oF

(A =)

B

o
A

AR
Joto] o] & 1] H 4] (beaching)

<

Aol 2 A

ZF1 5= HHAl (landing)

o

]
il

on

]

A

A

A

3ol o

<)

A7}

il

(afloat)

MA S =efolE e 1A

<
=0

H

I

ik

NT

1]

°

(dry)

b

"
alal

o

oF

S IEEE Y

m

)

SRR

=

_36_




A

she] ztzte] wlo|El7}

o

of o

N oy oo T
N " P 5
o X IF
_Il_ N ﬂl .m_v ‘Hol
iy <0 ) T
B o . =< = .
2 o) CU TNy
B ﬁo os T N z.L ‘_lrw._
& S 7 ol
63 = Mo X 2
= ~ EE Y )
Gl ﬂi,._ ~ DT =1
= T C NG
%o ol Ni 'y
Ho 2 SRR S
wrm o o er o gk S Hr
S g W TN - -
_ bz BRED
o) © JJ o — ISt
S o N o ol (€)= - ,
T 2 5 W =)ok .
T O R o AR Q!
u B N e M g
T o TN ot PR o
X 4 v = m_ﬂ ofn - R WM o). o
= Yy ~ Y2
By om y N LS
o = P o L=
RIS Mo — T
: e o U s Mo H o
T F s o <N
— o) = oA il = o—
0 fite) ~ HK M{A\ X N
_I m Hm — E.:l E.:l wml E.E |||||||||||||||||
- = i
- P ;
el Ml ” ) M XV T o Mg T -
oy o i o al N T a
U = - W B 2 N @ T W =
ToHr o —~ T o W N
Nor X \D o= T

2~

=

_37_

1% 4.3 sjAF FF A



: MD)9] AHH

1324 (Material Declaration

¥ 4.2 EFAAN WMD) E£3E W&

ZA

=]
=

\.mo

el

o)

o

Mo

"o/of] "9} Table A & B

o A

X
™

A

5.

AL
00

o}

—

ai

¥ 4.3 TFA2A(SDoC)l E3E &
=21 114 (Supplier's Declaration of Conformity : SDoC)e] W&

CRBIEE

1.

R
R

W

y-&&59 A1

3l
5)

b 3}

7. WAL AR

6. A7
8. ¥ AE

)
T

_38_



o
el
%

;OL

Ton

~ 3

N
e

A

k)
T

AR

]

2 A

Part 19 7S Aule] 2-ofthA ol A

s

A

b 'AJAFE- S (Indicative List)'E #F38h=

—_
1o

Al

=)
AA el o

o]
-

h_rL

J

~

P
A

=
T
=1

]

Q-7

1(9),
2<E]
—

g

=

HE Hel A A

1
7]

)
Wl

(o=

-

[€)

N

2] A shul o,

ol ofum Aa 7}

| ) =

o,
™

A}
S|
A

-

s el of

5]

=
[¢)

E7}F

]

oF

R

(Check List) &-&

%= (Indicative List)'S 4]
j_‘—l:
— 39 —

LA TS - ES



_
o

nze)

K
o
N

el

K
&
N

- 49

jans
NR

=
T

A

g

=
°©

v

=1
=

Part 1

H=
=

- 6

RFU AANC o) 5 A}

& Ux3%(Check

3} el

|=]
24

T =AY

48 Ane

7}
s,

]

&

B

g

s

ol

o

A

List)ol] =+

o

o

ol

444 o

1
R

3etA el A

J24=% Part

o
pul

a1

Folof
iz, mhAere s GukA ol A

}F(Sampling Test) A&

A
=

o} 1wl Al %9
A

4
=

-
it

)
=~

AH(Visual Test)
4EA N A =

o
jans
Np
%
nF
mo
Ko
T
oW

K

Administration
Class as RO

Ziced

BT

Apply
* Certified IHM

Expert
- 40 -

Request
Certified IHM

Ship
Owner




oFe] = ] (Appendix )] 2

0] =

=
P Ez\ﬂl

i)
fol

X =
=

Part 1

Part 1I

Part I

[ R
(Threshold

level)

2 (Asbestos)

=z
fL

=

Z 7 93}9) d(Polychlorinated
Biphenyls, PCBs)

==
QLA

3]

£ o052 op
o rdo >

AstE sl ekA
(CFCs)

sl 2(Halons)

ole} 43}
o B Bk
(Other fully
halogenated
CFCs)

[OE=Y
o

53]

st
o o 3}k
(Carbon
Tetrachloride)

32
(Ozone
Depleting

Substance)

E 22 e
dE22XE)
(1.1.1-Trichloroet
hane, Methyl-

chloroform)

SO|ERIREET
LT
(Hydrochlorofluoro

—carbons)

SlolERHRREF
L7

(Hydrobromofluor

-ocarbons)

© oo
oo -
FN

_41_




=5 5 &85
T =4 (Threshold
Part 1 |Part O | Part II
level)
HEshde
X
(Methyl bormide)
BEREFZ 2 HEr
(Bromocholromet- X
hane)
EFETAT
X
7] (Tributyl Tins)
=
o EEE e 2,500
A-4 shet& X
. (Triphenyl Tins) mg/kg
(Organotin M=o R g5 4 A}9]
compound) =
x
(Tributyl Tin
Oxide, TBTO)
A& ¢ A A A (eH) Appendix I -Table A
Aure] MA 2 AZ WA= Auke] fFxef 7|7 dd =22 Part
[ E4& doly HFo2 grET 4 Q)
4.2.1.2 A9t &3
ke $gs WA BASRE AYE, adu 43R 52 delz
zEddsiol Gtk olgh R doE: MuARETI FARAES Part
o= giAg = ok
dedel A AxHos due ARLEsIT ARHY AT AT W)
Aol AAMA )= AFAMY FAlEZd 5SS Part I(3 2 #H7]=)9)
Part (A ) E 7EslofF sho},



¥ 4.5 P ¥ I (Appendix M)l A& = 4
=5 5 &8
HE =4 (Threshold
Part 1 | Part I | Part 1
level)
N=E, JtEEwS Y=
B-1 (Cadmium and Cadmium X 100mg/kg
Compounds)
6715, 67t 53t =
B2 (Hexavalent Chromium and 1,000
- X
Hexavalent Chromium mg/kg
Compounds)
o, 9EskE 1,000
B-3 X
(Lead and Lead Compounds) mg/kg
T2, FoITgE
1,000
B-4 (Mercury and Mercury e
mg/kg
Compounds)
e B E3v)Ed
_ : 1,000
B-5 (Polybrominated Biphenyl, X
mg/kg
PBBs)
ZY B Esitd o ~H =2
1,000
B-6 (Polybrominated Diphenyl X
mg/kg
Ethers, PBDEs)
28932 &3 (Polychlorina i
A
B-7 | ted naphthalenes, more than X o0
3 chloineatoms) m
WAl &4 R
B-8 ) ) X
(Radioactive Substances) BR=s
S EARI A STt (&t
C10-C13, 924)
B-9 (Certain Shortchain e 1%
Cholrinated Paraffins,
Alkanes, C10-C13, chloro)
25 ¢ A FA(QH) Appendix I - Table B.

_43_




)
=

BRIESE

S

24¢] 43}

-

s

134 =]

A
AN

& Al 2k o]

S

ass

o

R R

R

i A2k

o]

EREEE

4.2.1.3 Azox £

4.2.1.4
A

X

7A

o
N

X
B

HHA, 19708 ol A7

S A= =

S

al
=

—_
file)

B
"

Z}
2}

k]

o=

o]
H

A 2ol F

3

Eis

ol

4o,

al
S

o
T

—_
fite)

el

of thek wlolH =

A

A

af

S

el M

3o

A
S,

A

A

3

4.2.1.5 A

A}

o]

tlo

1

k9
T

oltt.

floFet

tol gl=ES]

7=
5

o

T

-
=

4.2.1.6

A v =
Bt frefl=d sl o

ﬂwf.o

— 44 -



SR

A=

9

at7] <l

o)
=1

s}

[e)
s

.Z:I
o7
®

ﬁo
B

;OL

TH
;OO

jpase)

i

8 sebeg

A3} (characterization) 4,

n=
iz

N
TR
;OO

E

2 B&F3teE DEF3H(clssification) ©A 9+

P
o

E

=

2)

-

T

5

9

of WA= JFS A3}

J G

°|

=
=

el

W

Al

X

=
o

=

] o (weighting) %+

A

==

3
Sl A A5tshel 7}

H7}

1

T

5}

[e)
(category indicator)

A
it

12 2%
_45_

2 U 3949t 8Hnormalization) WA, whA]

=
K3

]_

7
dlole] Flell W5 A




<

BT
ok
ol

FEHET HFE X E U 2o My

LCI Z1je| 2= (classification)

o’

= X|go| EAS} A4k (characterization)

-

MEIX 94 & HH

&3} (Grouping)
7= 3} (Weighting)
Hio|Ef EF H7}

HEE X|E| MriHol HeErs Mgl (normalization)

I8 4.5 A3

(1) "glo]g EF(Classification)

- A #2413} : Carbon dioxide, Methane =

=1
[

- AFA 3} ¢ Sulfur dioxide, Nitrogen oxides

ofy

id

7=

ol

3

A%, AHAZ YHAY 1

ﬁo

Aofell =] JF

3 E

ke oz LCA &

.

_46_



27 UHE (RIEH)

—

cd
[=]

2y

—

-

=)
- 2B Eutrophication)

- 2SRRI TZHARD)
- A FHAcidification)

HAcidification)

Z

Typellg Wm7} ez -

- FHSREDZARD)

_ ApaAd

oo [y o S |
— _ —
° N oy mr Awﬁ o X
T T W oo |
5 o T ol o T B R
(o =y T 50 o o
= |2 - 4
< | & W o ) N o
~ el = o =0 cal e
o mlz | o x T 7 ﬂ e Mo
a |~ —_ i go BR
e o z S RN ° o N
ﬂmmm\ % SN N o n
o o %0 ~— -~ a
T I K mﬂu wox ) T R0
axnE| B Ao 1B REK S
Mol B F|w SN\ £ e .
f f \ o E#E X k) dl ;OL
I N (R i
§| O o N o g ¥
= 3| KN I oF T = Mo =
1§ B © ™ 50 XV
8 e mﬂ_u LL.O Wv 11
2 2| 2 omy LA &R 3 ofy
LG B A0 B R ey %
R o
P3N % Bagyn )Y g oF
o £| B &, N att]
a5 4 z_o N N 9= Ong ‘mw
e 8| W° ML 0 g R i —
= O 0 ™N X o} N
S @9 ™ o o
=y AL
5 © 3N %Wﬂu“% o D
S oz Gy o N )
£ O |8 [ L ) 2o X
s EE |7 RErxwme 2w
2 w3 B X omo o oy Eﬁ G
Bom |3 T S O < R !
0 W% 8 — N~ BN e —
3 7|2 32 L omo B 2y o2 N
|5 35 = K < o = B
I ™ |5 = T o mo g —_— B
| i T o l — o ﬂ_&l
2 2 owopy B e g M
mm g ﬁo \_IWW._ ,‘w ‘_Irwl E#E ,WD C‘.w
= W o W NF ) T
H R o B JH R

_47_

)



= 70 N
W -
lF gl RN T i
2| o |ERE| Ry % ls
Ll T MNNIN R )
‘.my O.._ mmo _,\MT.Hc ,m 0 ‘m ‘m ﬂ;MO ﬂ:MO mMo
s UT
) ) e
oE % <A X s M o
~ ™o~ o o
— 1rD LlL =
£ = - (| — T | T e ot ]
5T |wed ] L BETE IS Faum
_ ~ roS ! XK o= |7% = < ARl B
T e r |0 B h = X 5
O = T o BN A s I o K TR B - I O
ﬂmﬁmmmug%mom T &Mﬂen(ﬁ%%_sﬁrﬂ%ﬂﬂ,ﬂ%
w5 5| i o e Dl o B G
il ot 8| = Mﬂomrﬂ_w& ul R i ~
2 mﬂ = y o | o Wﬁ % n o X ~
H__| - 3 Zﬁ XA I~ E#D
5 5 N 3 CEIR ~
5 5 % <0 | =
:
N —
o X ot —
®° o =K ‘_ﬂo ET o5 i u_.e
on o — i) = N
ool o= X " " x =
% oE o Mﬂ Y 3 3 o 5
o Z T ) ) R
! il < 5 X ! e
%

_48_



7hell A 5745k

o

=

3

3 8t

=
=

34 9%

]

S
fe

(2) ©lel¥

)

ﬁo
B

il

19} 1ro]
24 78

A
e

bel o] A

°

So] 47
Ej x Wij

1=

o

2
Cij

iy

7}

%

3-9)

I

&

q

1417

A

ﬁo
W

4 3HA

E

=

&t

=
=

of wel, 2Ae] )

Al
&

38t At

=
=

=y

ﬁo
5
T
R

all

_49_



E 47 9HUFE 540 o

FH T ! =4
EIA, International Energy
A a1zt 1/yr f.u. Annual U.S. Geological
Survey(USGS) 2001-2002
A 243} g CO2-eq/f.u. [PCC 1996, 100 year base
LEZ I g CFCll-eq/f.u. UNEP, 2002
Ak 3} g SO2-eq/f.u. Hauschild & Wenzel (1998)
5o o3} g (PO4)3-eq/f.u. Heijung et al, 1992
o Jenkin & Hayman, 1999
Fslshitsl = A g ethane—eq/f.u.

Derwent et al, 1998

g 1,3DCB-eq/f.u.

Huijbregts, 1999 & 2000,
CML

AE A | e S

g 1,4DCB-eq/f.u.

Huijbregts, 1999 & 2000,
CML

g 1,4DCB-eq/f.u.

Huijbregts, 1999 & 2000,
CML

g 1,4DCB-eq/f.u.

Huijbregts, 1999 & 2000,

pia=4

_50_

D A H7HLCA) 7ol =], A G ek A, 2010




=3
L
oo
of
o2t

MFe] B S B

F G+ 247 54814 5
Carbon dioxide(CO2) 1.00E+ 00
Halon-1301 5.60E+ 03

A b}
Methane 2.10E+01
Nitrous oxide(N20) 3.10E+ 02
1.1.1.-trichloroethan 1.10E-01
eES 1 CFC-11 1.00E+ 00
Tetrachloromethane 1.20E+ 00

Ztsw ¢ AP 7HLCA) 7hol=eel, HA 7 F kA, 2010

AubA| 8ol Age] AS 53] £A7F Ha e FalEEE sk o
FHFERE B8 /AAE 2, At 543t Aget vl 9o e 3
BAFHINE AAT F U

Ak Al A2 UNEPS] dubefA] 4448 7= A3 4 (Technical Guidelines

for the Environmentally Sound Management of the Full and Partial
Dismantling of Ships)ol +38te] B A W21 #|9$ Aflat 2], Landing &2
9 Eefo] waWAld] ofs) S| Aol o] Foje} wut.

Autaj Al e FAE) @ ks AA Ao NEe et g

_51_



4.9 7}~ AA A 7]

- 52 -

oL Ko N 4
NN X s ar T 2o o) ™ T ok =
T e eI M b ~ ® W &
R = S o Jow NI wr ® =
<orT X 5w Mo S -
k! oF No|<] o)) o X & © X gl < = oW
= 4 oo N oF o ofF g ol o =
= oo™ % o No A = 4
ol T oF oy By 4 %A FCROT B o
T Bl d B xR = T o X = o N T RN -
—_|— X woR — B = W do O o oy
— Nlo @ <] o[ o o TN o X i
< = = T+ = 50 oga N —_ < ,_mwa O X T K
omRe TN dilzr 8w (] < ° g = W F N
Horl o B BIR < 2 o O co ® oA = e
PN o oo NN Mo O ®W m < o o=
g 2 S o B = B ) o) B
o 3
ol o K % h mwm Mo e ﬂorh oo SR Ho w
o 0 X X o o = — o .31_ Ougo
—_— o ‘Ll\_ X 110 il .
R IE Flro 51| 5o & Nl R X & N
SIS A IR Xt Gl B o Paw =
B | | | X el oo of X|oR NI IR N % o
! My BB VA W= E B
K 3r B K | do
- Ty T wmr Wjo | o
oo - o7 | o i ohy - W T 0 - -
7|7 ow o W ox - 5 n o i
RS o KR - o or oy i = M
= @y | o © - W 2 I Muw %o B
o oel ow| oo g X Ad i Wy ° T i)
ul NI o ﬂAJl ﬂAJl o ‘* =K 1 - oy _IT
Bl ~ - § M Bk & RE
,_ﬂomu HL ﬂA_.O ‘Mu ,m-r‘._ ,mu.._ ~ | ~
o I I G B B e S <
g - S . <
ol s8] B & X = o0 s 2 g 8 g Sle sl & I8 s
— e N B R S — S ) o > &
=) S — A= A A Y ANV S NV
f X = oo |y — X |, | oE X
J&L oE = M_ T ON|R|T W o | % |F ow
O n_m_l X
ow T ooF N A




) = T 5 T ok S
~ W B R B
— =0 S
7E \mﬂ o — O —_—
Lf —_— — 0 0 ~
—~ = . X el o
A_U,_Au M- ° 5 oy <
il T BT mex 7o
jans - X s N ll
o oy do O ol el
T R T L OKX s
— 0 T )
= = Taxw Y Ty
N o A CUC E
oo Mo~ o T Ao o)
N do
oa dlo 3
7 T T ®
_ﬂ KX I N oo 3o
D o ol N % ca
oW i B
_,M we _,_ [ |
B - I K
oy %R ol
ajo ™ o ™ o ey
" - ~ 4
g = byl
oMoW R e X o
m_mo
e N Q
ToH S Q SN ST SN ST
i TR N 8 0 S 3 IO NN
Q ) A S S Y S Y
M Al \ T v NV S NV
N
o B AR W ﬁﬂ B K| X woOB A
O N[ W | "N £, O N R
oW R BN A

A8 ~E= IMO AukA g A

Z

Fet.

b

S

Aol =7kt

=

A 7lE A

o
N

=]
=

_53_



3

R=7H?

ade] ol Zup AEREY FE AAT AL

Yi7rs Ade AAEsETR

o] FrtE FFTE UEHL T AT, 49 Al

A 7R w7 SEE W24 gAdsdl=TR

g o] =& #Hes AYE stug @ wel o

Aol AedA agaigl=rr?

A B tnEd 2e dHd e e

Al =&eh] A Tk SA 5 s BA e

A3 A FA=TE

7be AA] S Thaeh Aol 5183 Folshd
i Fhal Bl vfaEEs SRlEiET

FTHTA

A4 ATte wol zavle
3}

B 2
L

[N A4

tlo o

ol
-




E 411 A AR A A AEEG A 2 E g 2)
A7
3=
o K

Ao - AgFdol A ZAdS AAA sy Aol Za wb
]_

Ag 9l5ke] hsh 2t

=
dek A ol 7hed 3 BE SHol7] 4 B3
U

ZH, A7, A" A S 2Bl A

i
o
&
et
fol | 1
|
i
i
33
s
i)
i
ki
-
=2
>
N
[
e
2

T
Aol B F HAR A F sz @y vf
S0l e AAT ABe, AY gn F AAdHA
& AAE TR

AFTe] ddA & 2
|3

I’ AW 4, &4

A 2 gpes

B Aa AdA

- -

AR =9 olgsle] Wy | PCB E= TBT Hs i
3 e, ggw g | 7hdEdel E3d 9

o a2 wdAs | 8E

_55_




prl

TR
KH

b,

o

=12

A

2 Al

A

gl

o

¥ 4.12 49

Hr

.ﬂo

)

(M)

)
=
3] 4]

I

]

=<

pzs

hyA

sl7] Aol Ak
A EZ}
— 56 —

Fol 79

3l =]

[¢)

°©

o

SREEFORIE, CFC(
T

A AGS A
PCB Z4A A,

T

712

1

7 - A
a3l
Ll

7

=

J

~

Tb2 myoel JpAE2 A A

CO 2 7k,
S =712

=i
A



o

A gmeh wato]l A Ho gle Hele] A3
ool AdTA s GA=Tr

AR ste] 2Hdl, TR = s
A 5 s FTAIe ATe, st
s golsl siFA=71?

AAATE ks Add ¢ Aws A Hol, 7
Y, w22 oes sl

WA 7ha ol WA, shEaAe] vz gy
= Adg W, Aoy dat AbA FAE &
T F A= WHAES 3m AL AR=TR

_57_




prl

TR
KH

| =1.2]

A

2 Al

A

&

9

4.14 48t

£

(X17)

b e

o

WA 24
— 58 —

]

st 7= Ajel 3

hyaA

7F?
7F?

5
O)1-
5

FaL, epolo] =

Al

°

7F?

S} A]
Bk

o}

[}

T
| .
o)1

=

o

5t

A 74}
712

Alell

T

1
%

shed BAbE A o
A

Q"
sz
el




‘_Ir.”
N

o

B

o
=
==
ie)

i

ﬁo

)

)

H 7| & Part 1), A

Ft(Part DoAY st

ﬁo
B

(1) it

(2) dAte oteto[E S & SM=9 2%

(3) AAre Tetoje] 273

(4) UZE AL

5) 2E

shck. wepA

o] Hh=

|
—~

ol
Plo

o

_59_



=
L

A5 4

248 HAAA

=

ol AdutAy
AutAgg oz tolrtr] $

7HLCA) =k

A ﬁg

Z] 0]
1w

A8k

tol B o

g AX3

37}

U

7F7h Gl s A

3

Y2

3}

0SS
el
ok

¢+

B

™

umo
o
]
B

o

2 A1 duke]l LCA| o

ol

CO2 u kA

SR

& okul o
= i

Ny

i
i

o] sith.
webd HubAege] LCA

g
jan
)

ok

A =H COo v 71E

4 g5

=
=

InventoryS 2H4/ 4

K

A B

LCA+=

q_mo

ﬁo
B

1]

5

Aol o

Kl
_(ﬂ [e)

to] oMM ow AuATe o

S

&

LCA

X
N
Y

1o

—_

)

ol
A

A

dl A 74A]

3]

_60_



bo wAjsto] thga)

S

&

J 24 LCAS #

%
oH
el

A

A, Adete] AA H

= PART 13 PART I, I

A

W

.

=

goro] Wage] we WAow FAHE BAduK W 2

Aok #e7F 7hs

o

A

et

S

)

A
o

]
A

o

)

o) HolE 7} shotert.

=
<]

QT

Z}
S,

3l A 2

A,

ki3

(beaching), ¥4 (landing), ©1=

W2 (afloating), =etol®2(dry)e] sfetE ™ o] 5 vl A2 (beaching)©] 43

]

<

YA, A etel A

(!
B
"o
o

o

oA, Aol 7e}

g uH7)

iy

o] 2] &

dolg = sl

=

B

st

gt

A=l e)
= -

3 dlelH

AUk RO ol & gk,

o]

A = 9len e A

)

J=12
=

o1 74

ATES

ki3

7ol o

_61_



A+, 2009

%)

S o3t

=
_

7JHLCA)2}F A &-8(Recycling)s , ™

pp.17-21, 2006

3

3L

SEE

Ask3] A439 A 15 BH147

<

Ak, 2010

A

7HLCA) 7}o]

3

3L

[4] "4

7 ©}x1(2006)

=
=

A)>>, EA

87

>

Z127

7L (

pp.459~470, 2010

_62_



	제1장  서  론   
	1.1 연구의 목적  
	1.2 연구의 범위 및 방법  

	제2장  선박재활용과 선박재활용협약  
	2.1 선박재활용의 개요  
	2.1.1 선박재활용 현황  

	2.2 선박재활용협약의 개요 
	2.2.1 선박재활용협약에 따른 선박재활용의 전과정 


	제3장  전과정평가(Life Cycle Assessment: LCA) 
	3.1 LCA의 개요 
	3.1.1 LCA의 개념 
	3.1.2 LCA의 방법론 
	3.1.3 LCA의 특징 

	3.2 국내외 LCA 연구 현황 
	3.2.1 국내 LCA 연구 현황 
	3.2.2 국외 LCA 연구 현황 


	제4장  선박재활용에 대한 LCA 적용  
	4.1 선박재활용에 대한 LCA 적용의 필요성 
	4.2 친환경 선박재활용을 위한 LCA 적용 방안 
	4.2.1 친환경 선박재활용을 위한 전과정 목록 분석 
	4.2.2 친환경 선박재활용을 위한 전과정 영향 평가 


	제5장  결  론  
	참 고 문 헌 


