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Fuel cost outlook

Environmental issue = Increasing in needs of Clean Fuel
ECONOMIC

LNG Price
Competltlveness

»|ncrease LNG Production B LNG will be more economy than oil after 2016 c:ccording to DNV’ s report.
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Trend change in Marin Fuel O

Environmental Regulation
. o Geen shi
Economic crisis P

High Oil price Exhaust gas cleaning
Engine fuel efficiency 4
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Paradigm Change in NG Supply Qo

Traditional Usage

Huge scale Gas field Plg_lme n?‘t;works

moving

Medium & small scale liquefacti
Gas field ittt

LNG vehicle
Creating New LNG fueled Ship

Applications Island

Power plant



Trends in LNG fueled ship

The No. ofi ING fueled ship has been/increased steadily untillnow

Development of LNG fuelled fleet DNV-G
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Value Chain in LNG Bunkering

LNG fueled ship T

‘ LNG bunker vessel LNG bunker vessel
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LNG fueled ship

LNG bunkering
station

LNG Terminal

LNG Tank truck

ISO LNG Tank container truck




0 KOGas

i Scenario in LNG Bunkering

LEET@MK Lorry to Ship LNG bunkering at LNG Terminal
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Bunkering IV
Shuttle gt

Ship to Ship Onshore LNG bunkering Station
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Which one should go first?

Regal Basis
Prepared

We need a breakthrough !
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@ xoGas
LNG Bunkering strategy in China

@ As a Hrst step : Policy based approach

~Yangtze

R‘hyer
L o

v'Yangtze river LNG bunkering program
v'propagation of LNG bunkering to the sea

@ LNG fueled ship bunkering station

v'River : 7 station operation

@ About 200 vessels is waiting for converting to LNG fueled Ship
@ Still ~150,000 vessels can be converted to LNG fueled ship

River Cruses River BC River Dug
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LNG Bunkering Activity in China

ENN is leading LNG Bunkering Business in China

@ Lorry bunkering is currently main stream

@ Hst LNG bunkering vessel is under construction
v 240 m3 LNG volume, river LNG bunkering,

I

1| 18 o 'Ilu iy

@ Multi gas carrier (Anthony Vender) is under construction

@ 8500 m® LNG bunkering shuttle is under design (2016 Operation)
I
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@ roGas

First LNG Bunkering terminal in China

Energy Gateway for the eastern China, Zhoushan

Shanghai port
anchorage

Znoushan LNG Bunkering Statiomn

Zhoushan
bunkering station

. On theroute to
i | JP/sK

to start up in 2016

v LNG supply in 2016 : 5 million ton/year
v Future stage : 10 million ton/year
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iLNG Bunkering Activities in Korea

LNG Bunkering Association
. 22 participants including Ship builder, Energy co. city gas co.

First LNG Fueled ship, Econuri
. To demonstrate for LNG fueled ship

LNG Supply to Island power generation

Floating LNG Bunkering Terminal Project
. To develop NG equipment, ship design etc.

LNG bunkering shuttle Project )
. To design of LNG bunkering shuttle Next Step i

LNG Yard tractor Project
. To propagate LNG usage and connect to LNG bunkering to ship
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LNG Bunkering in Korea

LNG Terminal

Loading

Unloading

LNG fueled ship
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Demonstration of LNG Supply to Island

Island

Ports Power Plant

LNG Terminal > Ports

ﬂ NG Trock h i 7ok Sl
Y3272 Loading Bay] eCLL L Temk

L

Power Plant

Pyungtack

LNG Terminal Tank \Qontajre

Cargo ship
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i LNG supply with Tank container

First Step \

LNG Terminal " o C....._—— |

v Easy to install
v Easy to response to the
demands

v’ Law Installation cost

v Quick installation

v Easy to scale up

v’ Variety in application o

LNG fueled ship Bunkering
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iTank container Type LNG Station
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Sochung Islnad

Daechung Island h
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LNG fueled ship bunkering
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Future of LNG Bunkering in Korea
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* Current Shipping with China

Nat. Type Portion
1 | China | Passenger | 31.0%
2 | China Bulk 10.0%
3 | China | Container 9.0%
4 | China | Car ferry 4.0%
5 |[Japan | Car ferry 3.0%
6 | Japan Burk 2.0%
7 | Japan | container 1.5%
8 HK container 1.4%
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] @ xoGas
* Conclusion

<Korea-China Joint Project>

Co-Operation of LNG fueled Ferry

Bun_k_ering Bunkering
Facility Facility

Ship building Ship building
Development Development
Of related Of related
technology technology

Co-responding

K Co-responding
to ECA regulation

to ECA regulation
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<Domestic LNG bunkering Project>

HanGang LNG fueled Tour ferry Project

Hangang
LNG station

Tour Ferry
- 9
B \)\000_9

@ To initiate Domestic LNG Bunkering industry
v' Chance to build new LNG fueled ship v' To get competitiveness in LNG bunkering
v/ Chance to build LNG bunkering station v To create New sightseeing business
v' Chance to have an experience of LNG Bunkering
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Thanks for yor attentions

Youngsam Onh
ysoh@kogas.or.kr
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