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. Alzkstel

"3} 9F 2 A A S 2F(International Convention for the Prevention of Pollution
from ships, ©|3} “MARPOL goPro|g} ghth) D Aute] & 4 s ofrtale
QISH sk e s WAsh] 91 #8S FH WELE skar gl o] Fofol
e sk el Al F di7l gl w3t AT A RE TP
apAE I}, ARte 2 HE O] fRY H7|E 52 HiE A= HEE 0] Id
sy el tieh A th-go] th7ltokE FE 2 19979 MARPOL §of
GAE2oIA & HoF F5A (Annex) VIo] AE = A RE|0|T}.2) KA o

D 1973 Adutol o3t sl L& WAlsk7] 913t ARG o). a=u o] FoF REM F
FEA TERANES 91 SAAERDl tigt 57kH59] FeeR gopdort #xlsH
B2 971 B&A 19 28-S FHA7IE 9, MARPOL oRe 44 -F71sto] 1978\
S AA(MARPOL O 41)% Aefstoich. MARPOL ©J4A0] 7hlshe 4% oA Al1zo]
w2k 19739 Hobs Seehes Hol 97] wiaoll 1973 Fopell MR 7IIshA] ot ol&
523 202 9AHth. MARPOL SJAAL: 10734 R0k E4-thAat shte) Yorow
By glom o] ¥A ‘MARPOL 73/78°%E F211 )t}

2 19979 FARFIoIA F-EA VI(T7128)S F7Fohe gA7E ARiE e, Beke(S
03 ALABE(NOX)S Eaelo] Alute] vlazjro) 3k 22 Ty 0B AS Al
Q2354 (ozone depleting substances)®] W& Ee+ FAI8kIL ek FAIA T YAt
E. <http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/
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A V7HA ZF BEAAAE G5 Fel A= - o4 H 750 o3t L @A
OHRAL QAL AddbollA] wijE s ti7] e dedel o3t LA F4A VT
TRl §lek3) 20059 59 MARPOL §of F-4:4] Vo] Was &, sjofe7dHs
9] %] (Marine Environment Protection Committee, ©|5} “MEPC”2} $Hhy=
225 7 ANFE A53AF FoofA] sl A Y] wiEHAIE e SHlA
OS5 Aekslr] ffste] &4 VI WA= dofstela, 3dtte] HE At
2008 109 A58} B)ejol|A] F&A] VIak 451 7]s S E(NOx Technical Code
2008)S AEste] 20109 79 143RE L3519k

= A3 A7 ] 7L(International Maritime Organization, ©]3} “IMO”2} SFchyol| A
WTRE Halxjol mEd AukolA wjEE = COE 199649 71 A AlA A
HISE CO,Yl oF 1.8%2 FAE L), o] % Ik A2k} 232} HalA|]
L 217 33%(2007Y 7150, 3.1%((200795E 20128714 HAF)DE AFRA
Hozy o] FAEetH Ao 2 HES] CO,2t 2417} (Greenhouse Gas)2
HjEo] A&A o0 Frhd AYS T 4= 9tk IMOE ofn| Mdwh RAI7IA

v S Ao 33E F32] ZYJA(IMO Assembly adopted resolution A.963(23) on

L

rt

Air-Pollution.aspx> (2019. 10. 11. ZA%),

3) “@A7120) tfE H20] =2l MARPOLES A VI =oabola] £A7tas 2det
e AGerRE AFstg oy S955 FAS ¢A ottt 19979 MARPOLE O}
B VIS AR olTBlololq [ A7 Aol ofitsieiz: HjE AEelS A4}
L oo Ao Ao sy MEHE olIBlATS ZA] 1T AT 7| Fwsky
oFl} FFOF IR k= Ho)A(Conference Resolution 8)7F AHEE| Ak, T12]3to]
199817 E] IMO9] 384 ¥ 5 9 9 3)(MEPC)oll A Aol A] w7 7kAR wiZ == COyoll
Wt #AIE AR LR 7] AFSIAE o] - TS, “Au7]Q] 247 g it
IMO FA|F o], S=Faidutstela] A3s5d Als=, 2011, 3737,

4 ARAL | UAOIE, <http://www.imo.org/en/OurWork/Environment/PollutionPrevention
/AirPollution/Pages/Air-Pollution.aspx> (2019. 10. 11. ).

5) ol Aol o] WSS 10% HFoHH, A7 wiE%e] 02% =7t 45k onjojth.
MARINTEK, Carnegie Mellon University, Det Norske Veritas, ECON Center for Economic
Analysis, Study of Greenhouse Gas Emissions from Ships, International Maritime
Organization, Issue No. 2, 2000, p.9.

6) International Maritime Organization, Second IMO GHG Study 2009, CPI Books Ltd, 2009,
p.l.

7 200795 E 2012970 At A= SH[FE oF 2947 RRE A 32230 5WRkE Aol ¢l
t}. International Maritime Organization, Third IMO GHG Study 2009, Micropress printers,
2015, pp.1-2.
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IMO Policies and Practices Related to the Reduction of Greenhouse Gas
Emissions from Ships); & A =s}3a18), o] ZoJAfo] we} MEPC+= A|592
S0l A Aukz SAlARE SAlESAIAEAAE st v 2350
g2 HiES AHAZ17] % HA 02 AREGILER Rl 8% s Ay
A8 A4 (Energy Efficiency Design Index: EEDI)?), AUA]&& A5
(Energy Efficiency Operational Index: EEOI)I0) & Aulofjyz] & &32|A|<
(Ship Energy Efficiency Management Plan: SEEMP) & =2|5}%ich1D)
IMO+= AUAZEAAA TS EYSHHA 202587H4] 20141 tiu] ATepoll A
WS SRS 30% HSe oFStelglatl2), ojo we Zh =2 ke
(Sulphur Oxides), A A4Fe}=E(Nitrogen Oxides), AT 2] (Particulate Matter)
o] wiEZ tf A Altsl=13) wjE71AIA] % (Emission Control Area, ©|d}
“ECA”E} RIthE A7sl7] AlRFstoiTh4) 2016 102 ARofA] ZH% A|703]

8) IMOE YT H RS Y] (Marine Environment Protection Committee: MEPC)® 8}oj &
O Ao mRE HiEE s 2A7EA 71849 A, @ SA7EE HWigARE B Al 247t
2l 28AE SAT o Se T N, O AR wiEAlg AEAS oS A3t
ZIl=E] Y, @ 7154 - FA - A7 2219 s ARl gk S stEs 99
3k v} 9k IMO Assembly adopted resolution A.963(23) on IMO Policies and Practices
Related to the Reduction of Greenhouse Gas Emissions from Ships, (December 23, 2003).

9 EEDI= AlzAldto] 3ha 188 4131 10t Fafehet] WAsk: CO, %(gCO,/on mile)S
OJu]ghet.

100 EEOl= @41 £35% Aol 3k= 155 AL 10tdE Felistet] WAske CO, %H(COo/to
n-miley &Jn|3tct

1) IMO Marine Environment Protection Committee 59™ Session Agenda MEPC 59/4/7 on
Prevention of Air Pollution from Ships, (April 9, 2009), Annex 2.22.

12) IMO Resolution MECP 304(72) on Adoption of the Initial IMO Strategy on Reduction

of GHG Emissions from Ships and Existing IMO Activity Related to Reducing GHG

Emissions in the Shipping Sector (April 13, 2018), Annex 2.51.

EEDI%= AlHto] ©917719] 3k=-& d9Ats 24 W& sHas 158 &55t=t]

WS CO,9) AR HA|) WZehe CO9 F& RAIBH: ASE 4] A4 oJ5te]

CO, HiEs UEAPIA 28 B o] sAH= JHT FAolth FEA, 134

(Green-Ship; 24| - 3EE Auh) - 24 ARRJO) AL EXla} 719, 223, (2012,

10), 19, 7.

201595 El = ECACIA &88H: AR A (fuel oi)2] 3 T3] 0.1%m/mE Z7t5}14]
ol E Agkelal 9t} IMO, “Ships face lower sulphur fuel requirements in emission
control areas from 1 January 2015” (December 23, 2014). <http://www.imo.org/en/MediaCe
ntre/PressBriefings/Pages/44-ECA-sulphur.aspx#.XJjL_NIzZjU> (2019. 07. 04. ZA).

14) ECAE 20059 WEldl(Baltic Sea)S AIZHO.2 20064 3l (North Sea)?t %=+3 & (English

13

=z
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MEPC ]9]ollA] IMO+= 202057H4] Adutoll A st Aok wiads
3 3.5%m/melA 0.5%m/m7HA1S) AgEE A dE B0 o] weh T
HARE ECA 9] sfdollA e Autdnfol & o] 0.5%m/m °]5k2
Aighe ofigolckh1m

IMO9] B &tAlo] w2 AAKfit)E2] t-&Hte R @ 43 (Heavy
Fuel Oil: HFO)?} £3He 4= Q1= A-5-3-3(Marine Gas Oil: MGO)YE AM&3=
W, @ HFOZ AHgoHHAl D849l A32)u(scrubber) S A8 W
Q) A ARE W3 A7k (Liquefied Natural Gas: LNG)I9E 1A|5H=
o] HEE|AL QUrh19) o] F ol shte] WhAlo] Ao or fefslrial &

QIAR0), ING¥ HFOY MDO(Marine Diesel Oil)oll B3l raeo] o}

o
rE

X Ar oE
Wy rjr ok I

Channel), 20119 Ho}m|2]7K(North America), 20137 7}2]E3}(Caribbean Sea) 522 2ty

= Qlth. IMO Resolution MECP 304(72), Annex 2.64-65.
15 ‘m/m’+= mass/mass® SO22 1009 0.1 3+ =% gjv] Hz8]&g JeRdch
16) S50 S oal<l- e, Selufel Ae] ABA7I% A8 Hepue, oA
2, 2016, 45%.
IMO UALO|E, “Sulphur 2020 — cutting sulphur oxide emissions” <http:/www.imo.org/en/
mediacentre/hottopics/pages/sulphur-2020.aspx> (2019. 07. 04. ZA); A4 - 24 1A
F-0]7]9, ING #4040 molo] W ko) oAz ALY, 2015, 28,
18) LNG= 712 AR Q) 7GR nARAIE 90%, Brlohas 100%, 2aAehaE 80%
T AR 4 Gt SHUEARE, a4, AETKEI LNG A4 QR AT SAel
=97 2018. 4. 26. HEALR,
The Steering Committee for LNG Bunkering at the Port of Yokohama, Feasibility Study
Report on the LNG bunkering hub development plan at the Port of Yokohama, (December
2016), p.3.
N DGFRHFONS AT AFTHMGO)E AHgal A Azl 712 A4, 87
o, A £4t 50 2718 e A9 FAhulgo] WA A= FEe) BeriAlal 7
FE40] vk EAPE Qo 238W e Al $85 ARgshe AlolA viEEE 3
S5 A 90%7H] 2% 4 ke ARlol QAL 27] BARR| o] wthe it S A4kl
ot E2Pg-4dol §ick
LNGS 22 A9 = 71E 9=l vjste] Faitelad FAeka9) vigo] Hon da
7HAo] wl A ARIslARt, 7]E ¥k LNG AlHhoso] JjxslAu Al LNG ARk 1%
Stz Hlgo] ulg- gol AARe] el Fo] itk AHIRRAY LNG 3482 AT d=
gt % 9 HF3E LNGY 540 w2 ool ok of#&o] W Zlo] Ao, 7]E9
BARE ASS o Hop ING (E2%a0] $A4% 44) o) 7AoF st 59 TAlo] gt
Rosalia Lee, “T18]|2, Aug A3 4 271 KOTRA A2, 2018, 03. 29.
<https://news.kotra.or.kr/user/globalBbs/kotranews/782/globalBbsDataView.do?setldx=243
&dataldx=165356> (2019. 07. 04. ZA); FEH 9], INGIARFZIA 9 YA 7|2,
A7l e, 2015, 49,
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Q) Big gt a8s =Y 4 9L I thsol Aty wzol
71E ARERe] thAlUAI Yo zA 7 Agslrial FrPEaL §lk2l) wheba
afe] 8 YUk 7S ANARE INGE st 93 WA Fujg AF=
A gl
2020 ECAS =93t A sfjol| viE#A17}F ef ofgololAl, Sajuete
olof th3t th-FHFO R A LNG 7 % (bunkering)222] =& AEgof & A
Aol A8k, LNG BAR9] =9E& 913 B oIy HAIYH] = 93] HuA
2 At LNG WADY Aed =qdof tisto] A%
T EA R =4 FFA At TE
oo NG F244e] &-go] B2 vt 9lom23), gt of-§38l7
3t =S ArdmEl mQlo] Ugko @ [NG 24 INGE 3538k A
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(A2 A4 Byt SR ol et U BB LS S5 3

= ERika
Aol A9 Ak WA == o A(A26x223 A6d) olle SET
WAL AGR7E ol HA| ekeh 2 RS Adre] A Bl By S400
A ME(ofs} “XA A o)) ghehy o] A H o 2020 Al AHFAL
Ao, Mg Uldol I Aol tigt 71y, A AdHke
T, e SATER) FERIekA] ATRo o] AR Z)AA] AA) Al Soll At S0
ojA o] }MEol LNG W7ol Hieh A=4 Y& dsha vtal K=

oAt
LNG W7189] Alrriidat NG F3404e] Bait)z 24712 vl
ek A S50 A5 Stk AU =€ s gkt 24de] A

Aatol Fa3F 2471 Hrks As AR, olslollde LNG AT Al =g

20 4F9 9, GE 20, 4%,
= = P9t Adn| & 2TH
©% LNG ¥AY(LNG Bunkering)ol2} gt ZEd ¢, & 20, 29.
23) s AR, A3AL A=t FR1EAY A 2)(2016-2020), 3 FARE ALA] A|2016-1223,
(2016. 9. 29), 28%.
24) olfofeAb, 3 23, 53W.
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.]

AIA7Y A2 (tank lorry)E F3 AN F<0 Aol LNGE 333HHY,
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Cassette Bunkering®|2}+= —%%‘ & F718lo] 471212 B73817]&= 3t Singapore Standards
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Singapore, 2017, p.5.
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o|% Truck to Shipoll sigereh ofAl AR A= WA )74 LNG
W% Eud(Floating LNG Bunkering Terminal: FLBT)20-& &3l A1}
LNGE +530tH, ol Ship to Ship ®4jo] Ht},
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A2z ANZ).
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ghE, a8 9 AqtiFdR AR dlke Afrell 998 vlEeh (HEhHdrkart ZekEn
AL sk QLo ARkgAolAe] ()7t e AR WMot Utk Ae Byl
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UAAR 27 AR AR Alatsle -9 885kl lojX(E ™ A25x A2%) A
TAE A AAFHY] FECRE & = §irh

32) o] -]y, “AHFRe] WHAZA ALt A3 A, sfFEE LR A] Vol 23,
No. 4, 2017, 379'H.
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o BAR] S W SEESAC SEE AT S5 3 ke
FA O ek ek e FRAAel Rt sk gk o, (g
SEAYL T AR Aol mErekE HudngRel Welvt o

Al A2018-91%, 2018. 8. 14. YRARE AL Witc)

Al A2019-4%, 2019. 1. 16. YEARE AL L3t}

35) TJuheAtgss ol et FEE 379 A 5104 F 40134 0] 200E UTEOR 78.6% 5
sk, T o] W2 WTHESA 558 T 542 2258 5 5008 o4 Auke
79402 351 %5 AATTE FURESARIH o weh AugRde] 55 F94S Bl
A A Fug FJUFRABIAE Algsia o), e ol o2 WlEE-sARId 55
S EA 2 T HE oFY o] SAst BE S5t Qe AdEd dAIZeR 1

APO| 22 SHE|3L Qi) oA U-oY, & 32, 378%.
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M. 8 719 LNG HAZ &8 HA &4

t

1. REdd
7t w3

A% (Buropean Union) 2015958 SaeHs & 41A41 %] 9 (Sulphur
Emission Control Area: SECA)< A7}l SECA W] A s thsto] IMO
ARG ek ek 7155(0.1%) s A83taL k36 filoie A=
712 0l Tlg3tel 71 AIRIRE el SI tRke2A) 200040k
MEA o' ING #4048 EYe Al=shal, Qlzet 415 5o ARdS 4%
S2H4 LNGY HlF ZdiE 3t S AdstaL ¢l

A AP U2 (European Commission)= 2010”‘ 3¢ 9 2020: Anf
Eslal A&7k 2282490 A4S 913 M=K Europe 2020: A strategy for
smart, sustainable and inclusive growth) oAl AFE3} o Jz]2] 2&4Q] o] &S
o A= oy tE FeRtrhe s AYeielas, 20119 39 28
AR HA TR TuEAY 2Eg - Y AL AlE BEA 0% o]8dh=
5 AARLS 3F5Hed(Roadmap to a Single European Transport Area Towards
a Competitive and Resource Efficient Transport System); o4 1F4te] A5
&L A S vl rt3®) T2 WA oA AP A= AE7HsE tiA|
Am Aere] 7, AT 7R 53t e ofg] 7h] A s F5to
20501 97HA] agHe] 2AZIS BiEE 19901 HiH] 60% H=sHlthE S
£ AAI8HSi T3

=

36) Eelco den Boer, Saliha Ahdour, Harold Meerwaldt, SECA Assessment: Impacts of 2015
SECA marine fuel sulphur limits: First Drawings from European Experience, CE Delft,
2016, p.5.

37) European Commission, Communication from the Commission, Europe 2020: A strategy
for smart, sustainable and inclusive growth (COM (2010) 2020 final of 3 March 2010).

38) European Commission, White Paper on Transport: Roadmap to a single European transport
area — Towards a competitive and resource-efficient transport system (COM (2011) 144
final of 28 March 2011).

39) Id.
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U, diAfds 7|9AA = AH

A= 71914 =) A)%](Directive on Alternative Fuels Infrastructure);40)
© ING 7190] e S9ige] B4 ol T % Uk o AHL A%
OEEE WHA uF wope] $HFEe Pelithe FiE sl FHAY dlollA
A= 7RIS EdE 249b7] 9l o3t 352 tils 7lsstal 9l
712 FHAI, HAZIAING B CNG) B 5495 FHAIA 5 3lYato]
HF =71e] A -A=E Foll Aol & A= 7IRkAA Y] ol et
B4 275} ARFHAL BF 71474, A8H AR 23lo] A5l et
(A=), o71olAE 2025970 A4 2] LNG 71719F AH](53] LNGH |
Lg’ E(}jg/_, o]=A] 741-:]0]L1 Wze) =2 Aul gl vpz]A ;56%)7} A ko)
A% Ao Aot s FA=olA JRItory] f¥ o wsw
(Trans-European Transport Network, ©]3} ‘TEN-T’2} Stcho] FQ 2|0
LNG F348to] ¢$el= A& Sz AAJskaL §lot,

o] 214 LNGE HAI¢= 59 shbz LA wa5He] our|¢ozA

.ﬂ

O.

sas galstn getaslel] rlofsin) % o] $AIkE AT )
o] 9 97 T ZEYoa Aoty k. LNGO| teiials S A)Ad410
Wt o) oS Fal 9l Al SAOITh ING & LS Elshaat
T B FREAYY 4 Fe=2 s ok wHy wRE A RS
A A - A eF pstojof & 4T7} ou, 53] TEN-T 4 wg Hiol
ING 9= $HAES AAT 284 V1S 74 = 7Aof dn(AH3= Al
D)

ABQe)= 7 2= A} AE=E 7o R sjof S)d=Eo] s gt
2 UlE 2 Gl 2419 LNG SAAVE 9t FRE FKskaL o8 4714

40) Directive 2014/94/EU of The European Parliament and The Council of 22 October 2014
on the Deployment of Alternative Fuels Infrastructure.

W LNG S B 214 Ik oI5 ALl i A1, 718 AHo 249 NG
Baehe ola SHAUCIY AEO). AN G A2 T H2IE o)
o1 INGE Aol 1ty %, e FUold 2 B o5 A8g 59U INGE
Aejelan ok At FEE 4 9t A= 39 A8S Bah o2t FAL NG| 544
S s 92 WY YAow pec
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23}
3 7}8}

8

o= o] Esfof St U= holEejlE Fof 2d==2
By A =g A A we] YIS
] ﬂ%HOI Az g 4 Qs Attt 31U sfoF bl A
g 3 L dho] 20259 12¥ 31947FA] TEN-T
ﬂ%ﬂ&a E}E} e 4= A sliof sharAlex A3, WS Ftole 2%
SR gro] 20304 12€ 3147k TEN-T

WS o ST 4 A eloF Stch(AlexA2D).

)

< —l> 12 4
o 1o o~ 1o

. LNG A9 digh A wwd

20165 10¥ 5¢ LNG ®¥#H 71491 23712 (Skangas)7F = 222 (Pori)
o]l 20| LNG WA AH|2 &3 142), 201790 51|V Hamina) &l
LNG BAR AEE 53150t A7) sy A7l 4¢] LNG
WA thgh ¢ vl % (Safety manual on LNG bunkering procedures for
the Port of Helsinki) & W38t FHT oA HLE= LNG WAY 7 9
= A, s Ui, A7IPlRE A8EE Sl oR SRSt

st gleta

@ 4 a WIY 22 dfels A a ol 47 99990 ING
Aol et $5HY 5

21 2ge Aml A%, LNGS) ool E8
i}

o
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o
>
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R
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bt
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2
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°
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i
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42) Anadolu Energy, Finland completes first LNG bunkering operation (October 5, 2016). <http
s://aa.com.tr/en/energyterminal/natural-gas/finland-completes-first-Ing-bunkering-operation/
5192> (2019. 07. 04. 7).

43) NGV Global News, Finland’s Hamina Port Prepares for LNG Bunkering (October 4, 2017).
<http://www.ngvglobal.com/blog/finlands-hamina-port-prepares-for-Ing-bunkering-1004>
(2019. 07. 04. M),

44) Port of Helsinki, Safety manual on LNG bunkering procedures for the Port of Helsinki,
SSPA, (Jun 9, 2017), pp.12-14. BA7|77 WAL E, <https://www.portofhelsinki.fi/sites/
default/files/attachments/Port%200f%20Helsinki_%20Safety%20manual%200n%20LNG%
20bunkering.pdf> (2019. 07. 04. ZA).
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= 524 BA, A
ARt FAll +3E 7
oJoF 3l= < ISO/TS 18683: 201591 whet FA12H1] o

9 9% 7H(Quantitative Risk Analysis: QRA)7} X3 %|ojof
2 SA Agn] Hgel e BE JY9S LNG HAE A4
X 5 7] (Personal Protect Equipment: PPE)E AF3loF oh, B&
ule] AASH AFERls SABHES sfjof Shrhd6)

Ml S54% Al 94| 9 37] Hgs SASHL o e WARSAIA
Aot AElE HAEA7]7] $13H Bl AA AR (Emergency Shut-down
System: ESDY#)& H|E5}o], AA7|Fe] WATwA 9%, e WAYE &9
2 AR 59, HEAK(Person in Charge: PIC)S] A4 71, AR 541, 714
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JEl, T4 9 AloF 5 LNG YA #lo] 3
FSF A%l (General Responsibility) 2 2 4 #E(Distribution of
of e FAHE Slt4d)

esponsibility)

YRy =

71,

A7pERLE opAlof A|ojo] Fg71AolER: Hld o4 Al# ING %71

45) 1d, p.16.

%) Id, p2l.

4 vl A7) gL F AR ok ATSAESD-)ollE Atk WEg ga e 9 sjiot
A AF A o]F Hx 9 7]e} 4] AR E FAAA A& Ao B o r o]FA S
FHele 2AE 3ok 19419 243t A7 9 37 ARE AlFsioF Sok. A29AI(ESD-2)
e o]$AAS Tt IFHEA 2 (Emergency Release System) AP Wi E Wk
g2 T B 329 2YYE Heoks 2AE Tk 4

48) o Adh, FALRRS]7F AAIGE LNG HA AZAE ek Wk 2)3]of| whe) AEte] LNG
WAE Fshs F9) HAT 2% 3ol thgt el Mol AR o] gl A9 AFot
guby w7 3Eoz Ak Id, pp.22-23.
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S| 87} Haap 7paklo|l A AAA o= wesial gl 2017 49 280l
'LNG W#1%9] 7]&a17]5(Technical Reference 56 for LNG Bunkering,
oJ3} “TR5670l2t eheh) & WaEsto] A7 =oA LNG WAY A4s ¢Hdst
1 GfA 07 o] 4 Q= A EE TR Ity TR56S ESH 2017V E
A2 LNG W75 AMAFY(LNG Bunkering Pilot Program)oll= %-8%|al
S)ck

1. LNG ¥A8 7ed|E

TR56:> W7t obd 94E9] A o= s} gt o] LNG WA ¢t
71 8 55 =Rl glrk E=olut slich Huld, o783 5 2] LNG
AR Aol LNGE ol&ste] Aol Az Futhe WA 25 485
M, dE3aS W 4714 BA(Truck to Ship, Shore to Ship, Ship to Ship,
Cassette Bunkering)50)& W5 2E3gkeict

TR56>  UNH{%(General Introduction), ©]%427(Requirements for
Custody Transfer), AA}e} F&#%(Procedures and Safety Distances), !4

¥ (Competency for Requirements for Personnel) 52| 47H¢] Ao =2 L%}
Aol e AHgele §o18 Fostal LNGO| tisto] ATlskal Qi) A27
A= Truck to Ship 7Rl AFSEl= LNG] #4833 4 55 23519

1Q3% 5 955 AL Qo) A3AClA= LNG A
AAHAE AT CRA LNG BAT 2ol Hstal aeAlor £
A AAsRL Qo). A4l A= LNG BAE Aol o

i o i
B2 2 geIe - AN AFA Sl aTHE 53k A4 Sl v
th2n] LNGY] SPHE Heloh gulel oid AHe ABhL gk

49) A7FE220] ING ¥HH AHAFES 201611 5FE] Pavilion Gas$t FueLNG 27 7]¢lo] 4=38
Zolth, A7l2E okt %A}O]E. <https://www.mpa.gov.sg/web/portal/home/port-of-si
ngapore/services/bunkering/Ing-bunkering-pilot-programme> (2019. 09. 30. 7).

50) 7HAIE 7] = (Cassette Bunkering)©]H ISO 7|%0]] B} Balado] Ro|wE qh5olxl
ING H3H542E0IE o] ZolAl ING WSS Wehe), A/lEe slefatey Aol=.
<http://www.mpa.gov.sg/web/wcm/connect/www/122af308-b879-43af-b055-b89a0b32b72/
2+-+Factsheet+ontTR+56+on+LNG+Bunkering+26+Apr+%28final%29_ver+2.pdf?MOD=
AJPERES> (2019. 09. 30. ZA).
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TR56> LNG 7% Adol tist & $+9] AWstal, LNG BADS
F3sl7] Asto] gt AaE AFFeEA 9

A7HE2 3T (The Maritime and Port Authority of Singapore, ©|dt
“MPA” e} SIth o] 7]&& Foto LNGJ ool glo} FaA} e} Abo]
o AAR FFAYS RAJst] Al=|et FPAE =olat, 17t QBdof| gt
gAIE APl AAstE Ae HFHOE kil §

u
50
o

. LNG ¥AY HojAlY 7lo|Egl

MPAT BT W41 o3, WAY BA W9 7%, 71 WAL A
AFAE 4 5 HAY WY ARt Uas IFsh 710 =2k)(Bunkering
License Application Guidelines)s A|AI3FL QIt}s2) MPAE A3 5A Ha
227t ghaf Adto] WAS ¥ 4 Q&S skl §l=t, MPAA] AA|sh=
At BAFFAF WsjAIo @08 E 505 A7FEEEE oo WAk,
WATTAQ F4E|A A5 (Quality Management System for Bunker Supply
Chain: QMBS)9] 15, SJAke] a7tz A A3t oAl AFGAIRIA AlE0l
ZSETh ESF AR Atz T w9 4t AWA AE FEdde
ACRA(Accounting and Corporate Regulatory Authority)oll 555 2JA2] 712
oF S S|Ate] e} o xRxle] QIR gl WA ol thsiAle 7]zstolof
ottt

LNG ¥AY AFA s 53 BASSAE Adshal AR sk
2402 20034 50151 ek, ur
e WA HalE A

ool AR, @ WA ¥

51) A7FEE ey SUALO|E. <https://www.mpa.gov.sg/web/wem/connect/www/122af308-
b879-43af-b055-b89a0b32b712/2+-+Factsheet+tontTR+56+on+LNG+Bunkering+26+Apr
+%28final%29_ver+2.pdf?MOD=AJPERES> (2019. 09. 30. ).

52) A7I2E kg SUALO|E. <https://www.mpa.gov.sg/web/portal/home/port-of-singapore/se
rv1ces/bunkermg/bunkermg—l1cence application-guidelines> (2019. 09. 30. 7).

53) AT AAEL A7LEE 0122093 0] 9|28 uke. 7|30 g HE] ZAlojof o]——‘:l:ﬂ o
WS WE oldo] AARIAE shFuEel Astolol T,
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Performance Indicator: KPI)34) & Al 7FA] 231 o] "asict,

3 um
4

URS FENFA YU=ELIGEE EER)Y FANASERIFEESE)
= FACE LNG ¢&3} 7|s AR wet LNG F31404He] 24t 9l 202017k
A Qs HERE)S LNG BAE A-YCR §4% B3E AlAFskal Ship
to Ship AT Aol 609ME FUsl=7F 5159, Fito] &= Y dES

[e]

S - il
© 59 LNG B7A%E &&3P7] §12 A= AHlE A54C2 Alds)al ¢l
5

(]
2
jus)
)
‘@

ARR INGE swol7] 1% sl W7 ArlE Zidsiar glaL, sl

< LNG %713 A=e] 7128 Alesite 71 ofdl ¢+2°] LNG
L=

7k & 7ks/dol vkl FES Uil glths)

\__
o]
3

7]

ot 1o r
o2

54 WY W7t $EaL Wt BAE gkt YAl dAEIAR 7 WS
100%10] Foiw)=ul, T2k o] WEAHA| oF> A 7180 Fod HollA Aol
ojFof XAt vid W AAHAK] 2 et ARARYe] §le BS 371 ZIET} Rojule
dl, g A= 12709 Fere] AR 7= (15%), HAETE71E(70%), LAEET|2(15%)
& ato] A 75EQUE oA {A|soIof Bt

59 A7tEE-BRE e TR Ftolge a3sinkee] A2
UaloFgol A= LNG 9% Faa $12 ¥A7IA IF A7 $Sie) 98 dbso] Artz=

IR} = Pk ARl NG BAE F4& I3 357l 24513l

3 YE 30 AAR] NYK Line, Mitsui OSK Line, K Line 2018 1€ LNG ¥#Y B2Z

A5 Waskglth

SEEAA, “L=7EAFAL LNG WAGAR] 2402 tAdd, 2018. 05, 25. 74k

e FEAFUS, H7IEE gy, SATAL RE 2L DEZITFAL,

AREAFUFAL =2go] sjAPY, wl= APk Fol AAFAolch ML RMEBRE

K, OCLNGAY A > 7 {EED 7= OB 2 AEHIDILR~B AN 5 DE & »

FIZED Y7 b ) £ §~, B+ACHA Press Release, 2018. 10. 03. <http:/ww

w.mlit.go.jp/common/001256295.pdf> (2019. 10. 10. ).

AIAC] LNG #U5dS 7122 37PE ¢85 29 19] 98, 291 =4, 39 5=, 49

S So = UeRdt) <https://www.globalnote jp/post-12076.html> (2019. 10. 10. BAY).

59) Maritime Logistics Professional $JAFO]E. <http://ja.maritimeprofessional.com/news/%e6%9
7%a5%¢e6%9c%ac%ef%bc%9alng%e3%83%90%e3%83%b3%e3%82%ab%e3%83%bc%e

o
-
(o3

)
o
o
o
e
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&
pa)
lo
ffu
x

56
57
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58
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olzfet gAe] w0 v = HA4IFo] 20161 5L WAL LNG AIFA
ZHLNG M5#M) < & 4 el BAXIAES LNGY) 574 43t A
5180] AAS 913k 2ARA O LNG Ae] £l 34 (Tradability), @ 24
sk 7PARE lAYES] L5 (Price Discovery), @ 7H&o|al St 9lxzxet
(Open Infrastructure)2] 371215 AASHHA], LNG A2 §old P& Hi
LNG AiE Fd3ks] SlsiAe Aol AdeiA =S & 2a7} ok A
7y 23} t} 60)
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<X
tlo

411
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= 20179 10¥ B HAE BERE), & NPt A
94 ;XJ(GE HERMAN DB A FE D EE) o2k A52] F(ReE)S
AAdeE =] 5 ARRIFAEE AldskaL Qlckel o] AEE Eo}@l
WJ(i ASEAE )0l AxlARre]l At AR Az 9 xQle] £
A F3Holal AYA]] FX1& =wahy] 3 71 WA
A 712 A6y Aokes sHGlThH A1392210 Al ?‘% A
Qo= ASFAATIAE vl Fete] Aute] du® ARgShH= H¢
o Ego] B FURA FEWFTHA0] Fol= dRE
AJEY513] Al4229]8 Al1Z)o] £ 1163), AZIAEE = Q] EJ AE
(&5 At Al4229]9) Aol A1l Q)] el A T
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3%83%aa%e3%83%b3%e3%82%b0%e3%83%81%e3%83%96%ef%bc%9-244837> (2019.
10. 10. 7).

60) BRIXEFEH, INGHIS#ME (Strategy for LNG Market Development), B D & WLNG
i85 & “H ALNG/ 7O EBIZ 1 T, (2016. 05. 02).

61) AZAEES] F ARIBA e RAANAACEMEEE) A GAGREEEE)7T A3
St QP =2 ToTE8AT T AFAS AR ARA e AL, AR(EY), =9e
9t AgE REAFHAle] s A=olch

62) 71290 Jje e dE FENEA WA|E ZA=R, <www.mlit.go.jp/common/001258465.pdf>
(2019. 10. 10. 7).

@) “ABIAT GRS Akt 1 el ARG AT AL &4 A2
AL AT AL A 4 QL E M| 21 Hulogx ZENEAGOR A=
P MaHEe] Wl BHECEY AU Aazels ALE)
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o oA $I%h ¢ AXAE =9l 5 AZY e sl jaxt sh= AJY
ZAE 7|Astefof gh}.65)

AR FALEAL 62 FEILFAE
ARAake] wol Sof et A|E
F AT AB3IRANANT). AuREFAEAE Fol AX4
el 94 w2 o e AxAEE w9 5 ARl wheh AAjske
Azl tiefAl= TAAARAZ A o TOE 37} e 58S B
AR A3922]12). =7k AxIAdH

2

2 s o] et gEon E

i
ru{o [o
N
OE
ofr
ok
2
J-l.l
E
off
=y 2
IO e
lo 1
H—I o
o
oX
o o
L

[e]
o ™ b o of
HlJE 2 ok off

o o
oAl

f e} =9
T A1)l wk AR e el ek A e gl Ve 2AE
Zetefof s (H A39x9]14), FERFUHALL A2} ol thsto]
QY AR Q) 5 Aol whet Ystoial= AxAEe kel S(Ele A
Hfo] g7l 5 dmAlEel sigshe Aol Slotde AdE HE A9t
o] #r xgho] Aol et Ax 5l A5 shofof (Y A|3929]15)

QAL 20129 FEDFHY] AAZKS ARAY BIFENS 913 o)
o =90 TR A AR B R ITHE L 111 748 SRR B AL)
£ 59} (NG ARRFAY) otk 58 3 EEH slo|eel- -5l
HLNGIFHRIGNT D R R &0 LB 4 54 24
L= a v =27 s AR RN AN AANHEES 24T
74 ¥ A7 LOREHES) £ vIsig o, o BE slo|Sekel- £ gufr

N

64) o] W] AAIRH Ug-2 U A RFWAHBFBFOBRAZEND) YAOIE 2. <https://
elaws.e-gov.go.jp/search/elawsSearch/elaws_search/Isg0500/detail?lawld=328 AC00000001
49> (2019. 10. 10. A,

65 2018\ 3¥ol= BE-RAN(H AELHY T 2 A nkRA i(k%ffﬁ“ﬁﬁ)ﬂ o A5k LN
G f=Ale AEARo] A g APOR S-S Wtk dE SENFY WAl
E. <http://www.mlit.go.jp/common/001227736.pdf> (2019. 10. 10. A,

66) E5E, RIRN ABREHIE KB AR E U £ & 9, Logistics Today 2013. 06. 28. 7]A}.
<https://www.logi-today.com/69455>; EZZE/ KRR A ZAREHIRE KN, #A R T4 2%
YR, HAWGEHM B AR, 2013. 07. 01. 7]AL <https:/www.jmd.co.jp/article.php?no=
176525> (2019. 10. 10. ZA).
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oA LNG ®AHE A AAl & Al A&d Aol st Ship to Ship
Al Shore to Ship WA, Truck to Ship WA 02 183} LNG °]4& ¢35t
G7rol=etel -l dg AAISkL ZF WAl wE A8 W S Xﬂ*l sal
the7) o] 7to]=el]l Wit o]F HEW-FoA= 2016} 2017 ZF M7}
Aol By 4S5 913 SUUA AESIYD o]F9] tfg C=A, Al
HIZIA G Fofg Aol o3 HA7IAA RN Ardaol ek PdtAA
E(FAERACH AR =5 T & > 712 & 3 KA ZBEHIR AN DB
5 12BI ¥ 2 BN HRRET) HIAE U6l om 68 olet Hire THofg
E“Ei(Portable Tank) 4] LNG ©|%-AZ2 &4 A3 s =3 A
LNG °|%-¢2 &% wgs& AL ¢lrt69) ofzfgh 7ho|=aRjlolyt nfy

d 59 Y& EH, LNG HADS HEo A goletar wdstal A=g
welat7] Hoh= on] g9lskal 9l LNGAFSOl thet ‘'LNG ¥5341e] Wk
2 14;13}_7;_ Q= 7—]0; Eo]q_

9] 7hol=eil} uiwd, IX‘ o RIS FEAFAAE HAVPA dR
atol] IeE SREgo] el SH A AZE oAl SHEY, HETT 5
H71Ee] AHE, %11171%‘2} oa AgHor SO RH FA ol glojA
HA7kA Aridutel 227|483k 913 IERIE HAoR W
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T eto] Wb ZORA, ofgro|uf HvkA drAdute) stel F(fifkrh) W o A5}
FRERREF)) B5s ohe 499 FARE Fsta 97) mgel, ol BE¢e=H
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000002.html> (2019. 10. 18. 7).

68) B FENFA YALO|E, <http://www.mlit.go.jp/common/001191359.pdf> (2019. 10. 18.
74}01)

a i)

69) Y& FENFA AAO|E, <http://www.mlit.go.jp/common/001191360.pdf> (2019. 10. 18.
74/04)
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70) A2 FENFA WAIE, <http://www.mlit.go.jp/report/press/kaiji06_hh_000067.html> (2019.
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2. NG S=%te| & X9

LNGE EY3 EAZIAS] BRI 34 1] A5s] Fobl Az
Sako] Yeis A5k ook 20184 129 wolE EARAAY QR
WEHE o] tolel AFHOE LS FFU 5 b BYAEY

28 AR 2qste] 2o TR AUKEEYY $H)0 @ HgH
WS S i T AR FFol 2axdlA FEHE A
AGEYY SR TS}, Ao £ WS BE BT

72) “Fuel oil means heavy distillates or residues from crude oil or blends of such materials
intended for use as a fuel for the production of heat or power of a quality equivalent
to the specification acceptable to the Organization” Annex I of MARPOL 73/78, Regulation
13G(2)(b).

73) 2018 128 289 ol EAIZIAAIRIY AR EHH N EY tlEEe, oo
17876) I3t}

) AR, “LNG F4H AlE Ak, 2018. 05, 17. REAlR,
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LNG ¥7A%S & & e S84 7} Hof E5to] oprld 4= itk o=i%h
wAE dEsh] fiste] EAIZEA FEAAIE Bl A ATIA 3
AAE ARTe=N AHfo o] M7k Faa weldithe Zlo] oW 7hget
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75) O]A], “LNG WHE AtY 2435 $13 sl woF WAIY] JiA 22", LNG Bunkering
News, Vol 5. (2019. 07), 8%.
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. AFAES AWt Tk, Q3] JEn A e s9luel 91
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7 U] FARE B4 9 4 IV Rokr AutgEa Xe] 3R] (Ballast Water
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7], W7 |AA o] AFE L Yltt. Kotra, 8 ZANF7IAA A& 71o]=, Global
Market Report 17-043, 2017, 26%.
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Xdo S7o]c}.80 S-S Qo TR (A 2 &%),
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(International Code of Safety for Ship Using Gases or Other Low-flashpoint
Fuels, 0|3} “IGF =72t 9teh), 7F nfgdEof Q17| shAIR, 2 s e
(ClassNK)Oll A 2012 1ol kA =il 7ho|=efql o) gto] He)e S
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£ FIUVISNEY, f70) A LA whE UF AN, 22 QI Foe
(2019. 6), 2.

) o), DA S A9, S Aol Wme] fAul o] WS- Tl glel.
T ING A4 187 deA A3 A2 ulgo] WAt ko, F4IsEe]
0.05% 9] 395 UM Afrhe shAel A@siohe A4S T Stk s,
“ellpit, AE7HET LNG #3409 o3 AF S/ =917, 2018, 4. 26, BRI,

85) The Steering Committee for LNG Bunkering at the Port of Yokohama, 3£ 19, p.3.
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86) AR LE, “2AH FF 9 S, AAEAE F3 AR O, (2017.
12. 8), 5.

87 PARALE, & 86, 9.

88) JARA S, & 86, 37H.
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ARABAIAYR, “LNG 3248 AIQE Ay, 2018, 05. 17. HEALR.

&, 1814d(Green-Ship; L$1H]- 2IgH AH}) - 244 Aj2g X3t 7]3],
a2, 2012, 10.

oldd-7H, “AHarel A=A A AEtl ek A, s FRE e A
Vol 23, No. 4, 2017.

A58, A9l AR wiEe] ik IMO #AIet o 3R, Srel e

Tk A A|3sE AlSE, 2011.

O - FEA - J 5 Y- 01FF, LNGHEFAIA - WAZAIY ARAF 2 ZAE &
AL S EULT, 2015, 11
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2016-122%, 2016. 09. 29.
Kotra, £ ZAHY7|AA A&71%E 7Ho] =, Global Market Report 17-043, 2017.



MeF 7101 gielE HiEA| ZSlo] M2 LNG 3 ME tYY HHY WY 197

Rosalia Lee, “712]24, Aurg Agejd 3] 57P, KOTRA si&JAIR 24, 2018.
03. 29.
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2016).

Eelco den Boer, Saliha Ahdour, Harold Meerwaldt, SECA Assessment: Impacts
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Experience, CE Delft, 2016.

European Commission, Communication from the Commission, Europe 2020: A
strategy for smart, sustainable and inclusive growth (COM(2010) 2020
final of 3 March 2010).

European Commission, White Paper on Transport: Roadmap to a single European
transport area — Towards a competitive and resource-efficient transport
system (COM(2011) 144 final of 28 March 2011).

IMO, “Ships face lower sulphur fuel requirements in emission control areas from
1 January 2015” (December 23, 2014).

IMO, “Sulphur 2020 — cutting sulphur oxide emissions”

International Maritime Organization, Second IMO GHG Study 2009, CPI Books
Ltd, 2009.

International Maritime Organization, Third IMO GHG Study 2009, Micropress
printers, 2015.

MARINTEK, Carnegie Mellon University, Det Norske Veritas, ECON Center for
Economic Analysis, Study of Greenhouse Gas Emissions from Ships,
International Maritime Organization, Issue No. 2, 2000.

NGV Global News, Finland’s Hamina Port Prepares for LNG Bunkering (October
4, 2017).

Port of Helsinki, Safety manual on LNG bunkering procedures for the Port of
Helsinki, SSPA, (Jun 9, 2017).



198 BIEAHR $41% 35

Singapore Standards Council, Technical Reference LNG bunkering — Part 1:
General Introduction, Spring Singapore, 2017.

The Steering Committee for LNG Bunkering at the Port of Yokohama, Feasibility
Study Report on the LNG bunkering hub development plan at the Port
of Yokohama, (December 2016).

RIS, LNGTS M (Strategy for LNG Market Development), & D &
WLNGT5 & “HALNG/N 7O EHIZ [T T, 2016. 05. 02.
EBREERIER, “LNGAY A > 7{BED -0 0 BER % i R O
HR-BEPSOBEATIZEY YT M2 IMb Y 3~ BL50#

4 Press Release, 2018. 10. 03.



A8t 7120 giteks BEDA 230 M2 NG g7 R =YY HY ¥Y

199

[Abstract]

Legal Issues on LNG Bunkering to Respond to
IMO Regulations to Reduce Sulfur Oxide
Emission from Ships

Lee, Jun-Seo

(Senior Research Fellow, Korea Legislation Research Institute)

At the 70th MEPC(Marine Environment Protection Committee) in
London, October 2016, the IMO(International Maritime Organization)
announced that it would limit the emissions of sulfur oxides from ships
from 3.5% m/m to 0.5% m/m by 2020. As a countermeasure, major port
countries are in a hurry to make legislative maintenance to convert ship fuel
to LNG.

There was a lot of discussions about introduction of LNG bunkering in
the past few years in Korea, such as LNG-fueled ships emerged as an
alternative to the strengthening of international environmental regulations in
the Ministry of Maritime Affairs & Fisheries' port master plan. However,
there is no noticeable legislative maintenance except that the fuel supply
business has been renamed under the Harbor Transport Business Act and the
fuel supply lines are not restricted by the shipping zone under the Marine
Transport Act. Recently, the Act on the Promotion of Development and
Distribution of Environment- Friendly Vessels was enacted, but the contents
of the law are hardly seen for the active introduction of LNG bunkering.

In the case of the European Union, Singapore, and Japan, the government
is planning to use alternative fuels variously as new power sources, and
paying great attention to the possibility of LNG as the most notable fuel.
These countries do not have legislation independently dedicated to LNG
bunkering. For the quick legal response of the LNG bunkering system, it
is effective to establish practical standards on technology and safety, rather
than revision of the law.

As a legislative improvement plan for the institutionalization of LNG
bunkering, I propose the following: First, it is necessary to clarify the
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inclusion of LNG by establishing a new definition of ‘fuel for ships’;
Second, in addition to amendment of the Urban Gas Business Act, it is
necessary to expand the bunkering area by reforming the Harbor Transport
Business Act and the Marine Transport Act; Third, it is necessary to
promote the construction and operation of LNG-fueled ships, as well as the
policy of establishing infrastructure related to LNG bunkering by adding
matters related to infrastructure construction and management to the Act on
the Promotion of Development and Distribution of Environment-Friendly
Vessels.
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Key Words  IMO regulations to SOx emissions from ships, LNG Bunkering, Ship to
Ship Bunkering, Floating LNG Bunkering Terminal(FLBT), Urban Gas
Business Act, Harbor Transport Business Act, Marine Transport Act






