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Abstract - LNG is being spotlighted as a clean marine fuel because of recent trend in reinforcement of ma-
rine environmental regulation. In this paper, demand prospect of LNG bunkering for Ulsan port is carried out
to analgize the possibility of commercialization of floating LNG bunkering terminal. Environmental analysis
for LNG bunkering and LNG bunkering trends of competitive ports in the world are considered to draw out the
prospection of LNG bunkering demand in Ulsan. As a result, car carrie and oil carrier were

expected to have more possibility in switching to LNG fuelled ship. The LNG bunkering demand in Ulsan.
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As a result, car carrier and oil carrier were expected to have more possibility in switching to LNG fuelled
ship. The LNG bunkering demand in Ulsan port was expected to be about from 650,000 ton to 900,000 ton in
2030 and Ulsan port is prospected to be a good port for FLBT business in th future.

Key words : LNG Bunkering, Floating LNG Bunkering Terminal, Ulsan Port, Commercialization, Feasibi-

lity Study, LNG Fuelled Ship, Demand
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Table 1. IMO’s sulfur contents of fuel regulation

Item ECA Global

Year | ‘05.1.1 | 10.7.1 | “15.1.1 | *05.1.1 | “12.1.1 |20.1.1

Sulphur

L. =<15% | =1.0% | =0.1% | =<4.5% | =3.5% |<0.5%
limit
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Table 2. IMO’s nitrogen oxides(NOx) regulation 13
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87152, 350 S| ka el ol o) ARl
B o freE 7| 2& 442 F5ha ol e MO
A28E A, Tier 19} 55 5% 4 833 90
o, AR B AL obeh o} L.
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* Zr: Bunker-A < 2.0%(%Al)
Bunker-B < 3.0%(F-A)
Bunker-C < 3.5%(5-A)

3}3L I TH(Table 3). &4Fakol

Total weighted cycle emission A AP EE SHE2 ARE TYshe S5, dfl
Ship construction limit(g/kWh) A Arkd q{ElshalF, AHEA 5o FESEE B
Tier| S/ COMSTUSION | gine’s rated speed (rpm) o o1 s EL JrH o He FuojthE
AHTEEAL, 2014).
n<130|  n=130 - 1999 |n=2000 el l E)_ el 2eale] -1 o
415 T2 gk Wlaje] S4l0] A3 viaol
45-n?
I 1 January 2000 17.0 e, 720 pm - 12.1 9.8
o Table 3. Ranking on liquid cargo handling in Ko-
440"
I 117 2011 144 7.7 rea
anvary e.g., 720 rpm - 9.7
9002 # Port Liquid Cargo Share(%)
IIT | 1 January 2016* 34 2.0
eg, 720 rpm - 2.4 1 Ulsan port 154,149 KTon 34.4%
* Engine output > 130kW 2 Kwangyang port 113,358 KkTon 253%
3 Daesan port 54,208 kTon 12.1%
1) =AAZIT(IMO) st s FBF R 9| ds]oll A A 4 Incheon port 52,897 KTon 11.8%
MARE MGO 484 FALHANE A8 gop
T "day 7R 5 Pyeongtaek port 36,491 kTon 8.1%
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Fig. 1. Amount of cargo handling and number of ships by ports.
Table 4. The characteristics of Ulsan port on ships
Total Car Hot coil Crude Chemical LPG/LNG
Port # of ships Carrier Carrier Carrier Tanker Carrier tanker
Total # 384,448 11,041 618 4,687 82,275 26,217 9,365
Busan 94,760 906 39 1,156 19,382 2,358 304
Ulsan 51,441 1,380 112 1,243 20,062 10,287 2,360
Ulsan/ 54.3% 152.3% 287.2% 107.5% 103.5% 436.3% 776.3%
Busan
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Loading of bunker barges
and feeder ships: as from 2015
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Fig. 2. Fluxys’s LNG bunkering business model using Zeebrugge LNG terminal.

7)ol Zebbrugge(A BFANF, VIEHE ZH =2
3 5 59 guto|t)h N Ba2A gL Wy g7t
3| AFRI Fluxys A7 S24LNGE P E (3.4 HE /1A A
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TE AU 1715 S48k ot 29 A HAA A
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3131, T4 fender8 X, 29 -2 47171 A X H A T}
INGHAY $x9] A8 2dYL 89Ux] wjHAo =2
LNG21 3 BOGEFelo] Z3HE 11, LNGH A=
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o2 g Al 2| 224 INGHAH AL <
3l ENGIE, 7] 228] % %AL, NYK3] ALl LNGH A H A
f T2 A Eo A EEAE AAEIY L, HE2Ys &
d-& Fig. 29} 2 THFluxys, 2015).
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Table 5. LNG bunkering demand forecast for

Ulsan port Unit : k ton
Year Min. Max.
2020 100 320
2025 340 700
2030 650 900
2035 1,000 1,200
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