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 GLE is one of the three columns
of GIE (Gas Infrastructure
Europe), the European
association of the Transmission,
Storage and LNG Terminal
Operators
* GLE membership:
* 14 member companies
* 9 countries

e 1 observer

& = 90% of existing regas.
capacity in Europe
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g[ v CasinGuope GIE Key Messages on

Energy Roadmap 2050

e Gas can reduce carbon emissions immediately

e Gas enables the deployment of renewable energy
sources

* Gas infrastructure is key for success
* Innovation is key to a low-carbon energy system

e Gas will keep an important role in the energy mix before
and after 2050

Y Brochure available at:
http://www.gie.eu/index.php/publications
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g[ v CasinGuope Supply/demand in Europe

* Indigenous production is falling
* Europe is increasingly reliant on import volumes

 The share of LNG imports will go up

European gas demand and supply
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Source: IHS CERA
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LNG maritime routes and trade

|| IMPORTING COUNTRIES

EXPORTING COUNTRIE
SOURCE: GIIGNL

Y, LNG makes worldwide gas reserves potentially
accessible to Europe
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LNG imports in Europe
per exporting country
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Yemen; 1,4%
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Egypt; 5,0%
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SOURCE: GIIGNL, THE LNG INDUSTRY 2011
[Europe includes EU-27 + Turkey]
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LNG imports in Europe

European LNG imports 2005 - 2011
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European LNG infrastructure

f [ ]
7 continues to grow
Regasification capacity in LNG terminals’ storage
Europe (bcm/y) capacity in Europe (Mcm LNG)
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Source: GLE MAP & GLE INVESTMENT DATABASE

L LNG volumes to EU are increasing (2008/2011: +50%)
representing more than 20% of EU gas imports in 2011
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LNG terminals in Europe

LEGEND
B @ EXISTING

g UNDER CONSTRUCTION/
8 COMMITTED

B PLANNED / UNDER STUDY
8 DOCKSIDE REGAS FACILITY
8 SMALL SCALE (existing)
8 SMALL SCALE (planned)

SOURCE: GLE Map

B

B

Detailed information on LNG Projects available at: http://www.gie.eu/maps_data/index.asp
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LNG terminals in Europe

under construction/committed

Spain, Gijén (Musel) énagas | | SPain,Gran Canaria Arinaga Italy, Toscana Offshore .
Start-up:2013 \j Start-up:2016 9 Gascan W s S @
Start-up: 2013 Golar LNG \@{ e-on|
MAX. HOURLY CAPACITY | NOM. ANNUAL CAPACITY MAX. HOURLY CAPACITY | NOM. ANNUAL CAPACITY P & ren
by 2013: 800000’ (N)h | by2013: 7 b’ Myvear | | [ by 2016: 150000m™ (N)/h | by2016: _13bm (xvear | [MaX HOURLY CAPACITY | NOM. ANNUAL CAPACITY
[ [ future : 10,5 bm’ (N)/year fu‘ture ;. 225.000m’ (N)/h [ future : 2 bm? (N)/year ) 275 l;ms (N)/year
NOMINATION  Yes ALLOCATION OBA | [ NOMINATION  Yes ALLOCATION OBA -
MATCHING Yes FLOW CONTROL Yes | | MATCHING Yes FLOW CONTROL Yes [ | NOMINATION - ALLOCATION -
SCHEDULE DD MEASUREMENT Yes | | SCHEDULE DD MEASUREMENT Yes | | MATCHING : FLOW CONTROL -
. : 3 . . 3 SCHEDULE - MEASUREMENT -
LNG STORAGE CAPACITY [ SemE T | | NG STORAGE CAPACITY [ 2016 150.000m LNG
s T TR P TMAS | [ LNG STORAGE CAPACITY 137.500 m’ LNG
2013: 2 2016: 1
wwsciorvs | — | oo | S | Ma NG P L :
[ [ MAX.LNG SHIP CLASS SIZE REC. 138.000 m’ LNG
MAX. SHIP CLASS SIZE REC. 250000 m*LNG | | MAX.SHIP CLASS SIZE REC. 145000’ LNG | | URL AUTHORISED SHIPS www.oltoffshore.it
URL AUTHORISED SHIPS WWww.enagas.es URL AUTHORISED SHIPS www.gascan.es NUMBER OF JETTIES 1
NUMBER OF JETTIES 1| | NUMBER OF JETTIES 1
MIN. SEA DEPTH ALONG SIDE -m | | MIN.SEA DEPTH ALONG SIDE -m mﬁssa%lggm gkggﬁg'gs >25b';
MAX.SEND OUT PRESSURE 72bar | | MAX.SEND OUT PRESSURE 72bar | | ol P e e ——n
TPAREGIME Regulated | | TPAREGIME Regulated mpted
Spain, Tenerife Arico-Granadilla Poland, Swinoujécie == | | France,Dunkerque 9
Startup:2015 $Gascan | g up: 2014 Q. Start-up: 2015 S Dunkerque LNG
MAX. HOURLY CAPACITY | NOM. ANNUAL CAPACITY B L | = MAX. HOURLY CAPACITY | NOM.ANNUAL CAPACITY
by2015: 150000 m° (N)/h [ by2015: 1,3 bm’ (N)/year [ENN: 656.000 m" (N)/h [by2014: 5 bm” (N year by 2015: 1.900.000m’ (NVh | by2015: 13 bm® (N
future : 225.000m° (N)/h [ future : 2 bm’ (N)/year e Y = s Ny
NOMINATION  Yes ALLOCATION OBA| [ NOMINATION s ALLOCATION -] | NOMINATION  Yes ALLOCATION OBA
MATCHING Yes FLOW CONTROL Yes | | MATCHING c FLOW CONTROL - | | MATCHING Yes FLOW CONTROL Yes
SCHEDULE DD MEASUREMENT Yes | | SCHEDULE MEASUREMENT -| | SCHEDULE H/H MEASUREMENT Yes
by 2015: 150.000 m’ LNG by 2014: 320.000m’ LNG i 3
LNG STORAGE CAPACITY [ PYWUESSSRISEIY | | LNG STORAGE CAPACITY [ T 480.000m° LNG LNG STORAGE CAPACITY by 2015: 570.000 m” LNG
ey ; ey >| | NUMBER OF TANKS by 2015: , 3
NUMEER OF TANKS || | NVRROFTANG | S| | MAX.LNG SHIP CLASS SIZE REC, 276.000m’ LNG
URL AUTHORISED SHIPS -
MAX. SHIP CLASS SIZE REC. 145000 m’ LNG | | MAX.LNG SHIP CLASS SIZE REC. 216.000m’ LNG
URL AUTHORISED SHIPS www.gascan.es | | URL AUTHORISED SHIPS ™| | NUMBER OF JETTIES 1
NUMBER OF JETTIES 1 NUMBER OF JETTIES 1 MIN.SEA DEPTH ALONG SIDE 19m
MIN.SEA DEPTH ALONG SIDE -m| | MIN.SEA DEPTH ALONG SIDE 145m | | MAX.SEND OUT PRESSURE e
MAX. SEND OUT PRESSURE 72bar | | MAX.SEND OUT PRESSURE :
TPAREGIME Reguiated | | TPA REGIME Regulated | | TPA REGIME Exempted
Detailed information on LNG Projects available at: http://www.gie.eu/maps_data/index.asp
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Barriers to investment”

* Permit-granting procedures
* Public opposition

* Financing

* Regulatory framework

") according to the impact assessment for
the Regulation on ‘Guidelines for trans-
European energy infrastructure’

LNG terminals in Europe

under study/planned

Italy, Brindisi 2 Ireland, Shannon ShamonBE— ) Py
e B, seue || eand 2 % =
| 8 bam/y 320,000 m° LNG Storage 2 tanks N 6.5-10.8 bem/y Up te 800.000 m’ LNG Storage Upto 4 tanks|
N Verbundnetz '
‘ I.\thv.‘Tal-amo gasNatural Ge""a"y’ Rostock Gt ik W;nk
8bemly 280.000 m® LNG Storage 2tanks | | 2-5bamfy  150.000-360.000 m’ LNG Storage
Italy, Porto Empedocle Mefnel  §)0 | | Croatia, AdriaLNG ADRIAZLNG
Start-up : 201 J\_ vt NuoveEnergie | | Omisalj (Dina) - Krk island Nova energija Hrvatske
- pinoves XS] S
8 bem/y bl oMy
‘ Italy, Rada di Augusta-Priolo &) @ | 1015 bemdy ]
- — Croau'a,Krkisland
E— | pUNBCO |
Italy Pom Recanati (offshore) T=r ?om@ SN | e by I
AIbania,Fiere(ununn) Grupo Falcione
[sbemy i J| startup: 201
Italy, Gioia Tauro LNG Medgas Terminal
== = ‘
Romania, Constanta
12 bemfy | |
T
812 bamly J l{?‘mrne'v"iﬂ'"w
Italy, Falconara Marittima -
Offshors ap | 10bem/y
S ndva energia | [1,4ey ceyhan P
tart-up: "\Q"
|4 bemy J —
Italy, Rosignano ® b o — — ‘
Ravenna- Offshore e {} lsoww| | | Lithuania, Klaipeda (FSRU) @
8 bem/y upto3bcm/y  170.000m’ LNG Storage
lefayle F rieste) gasNatural | | Estonia, Paldiski BaltiGaas
tart: : 20 Start-up : 201
3
8bcm/y 280.000 m” LNG Storage 2 tanks Upto3 bamiy BZ0.00Dm NG S!Oﬂge
Italy, Alpi Adriatico .
Montefalcone /Trieste - Offshore €-0n] m“'a' Muuga  pomroromawmn elering
8 bemly | E — xx
France,Fos-sur-Mer s Fostor l ‘ Lo en. = Latvenergo
816bcm/y  360.000-720.000m’ LNG Storage 24 tanks [Uptos ey = .
UK, Anglesey @miwchi offshore) e F”nlarld,JoddboleorTolld(inen GaSum
Start-up : Canatox
il \ |Upt02b:rniy ‘ - J
UK, PortMeridian s, ™= I !ael,Had lera (offshore) 1y sy wava 13 =
XA i ISRAEL NATURAL GAS LINESTD h§
Start-up : 201° HOEGH LKG
[3-6bemiy ﬂ 2,5 bemly
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 LNG imports reduce the EU’s dependence on pipeline gas and diversify
the sources of its gas supplies

e Buyers have the flexibility to switch between LNG suppliers

 LNG imports strengthen the hand of EU-based buyers in the periodical
renegotiation of long-term contracts (LTC) for pipeline gas

 LNG imports increase competition, indispensable for effective gas-
market liberalisation
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Financing

e Infrastructure projects are primarily financed by the private sector.
The financial crisis has affected the lending markets and investors
and financial institutions have become more risk averse.

Policy and regulatory framework

e Predictability and stability are needed to create a favourable
environment for investing in energy infrastructure.

» State support, if needed, should be well-designed, targeted at
identified market failures and objectives and limited in time, in
order to minimise competition distortions in the internal market.
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Overcome barriers
to investment

& “(...) with short timescales to integrate the whole
European energy network by 2015, and to deliver the
2020 targets, the current rate of investment is unlikely to
be sufficient to achieve the results expected.”

Source ‘Overcome barriers to investment’:

COMMISSION STAFF WORKING DOCUMENT, Investment projects in energy infrastructure, Accompanying the document
‘COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC
AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS’, Making the internal energy market work, 15.11.2012

5/12/2012 Securing gas supplies for Europe: Developing infrastructure for LNG 14



gl )‘ Gas LNG Europe Gas quality

 We recognize that gas quality plays a major role in the
interoperability of gas systems and the free flow of gas across
Europe.

* Narrow quality specifications will limit the type of LNG that can be
received (with consequences for security of supply and market
functioning) or require major investments, adding additional costs
into the value chain and generally increasing costs to end users.

 GIE is committed to contribute to and
participate in all the current work activities
on gas quality (CEN Mandate M/400,
CEN Mandate M/475, Cost/Benefit Analysis,
Pilot Study, etc.).

5/12/2012 Securing gas supplies for Europe: Developing infrastructure for LNG 15



gl

ng}

¥
/::‘ Gas LNG Europe Sma" Scale LNG

P o
v x ¥

1. Breaking Bulk

2. LNG as a fuel for heavy
transport

5/12/2012

Distribution from EU main import terminals to smaller regional and
local regasification terminals

Smaller vessels or trucks can supply gas to small markets not
connected to gas networks or to off-grid applications

.}‘é’,’ LNG Carrier

Road transport,
shipping, rail

Small Scale 9 %
Liquefaction
-

Key driver: stringent
regulations e.g. SOXx,

NOx, CO2
ECO nom iCS Small ING Carrier \ Fuelled Vessel
Source: Royal Dutch Shell plc
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Services of terminal operators

» Back loading: transfer of LNG via the
terminal into (smaller size) vessels

e Transshipment: transfer of LNG from one
vessel to another

* Marine and Truck loading: LNG is loaded on
tank trucks or bunkering ships which
transport LNG in smaller quantities

* Provision of LNG fuel to trucks and ships

Small Scale LNG
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¥ Gas NG Europe LNG in transport
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* LNG plays an essential role in enhancing security and diversification of
both sources and routes of supply in Europe.

* LNG makes gas reserves around the world accessible to the European
market contributing to market functioning.

e The high level of flexibility of LNG supplies makes it the ideal partner
for the development and integration of intermittent renewables.

* LNG plays different roles in different countries and LNG business
specificities should be taken into account in (future) EU regulation.

5/12/2012 Securing gas supplies for Europe: Developing infrastructure for LNG
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* To continue to attract developments in LNG infrastructure, a sound
investment climate as well as regulatory stability is required.

 The use of LNG as a fuel for shipping or heavy-duty vehicles offers an
excellent opportunity for improving the environmental footprint in the
transport sector.

 Development in gas infrastructure is a no-regret option. The price of
gas infrastructure is small compared to the end-user price and allows
competition on the supply side and lower prices for consumers.

e Gas quality specifications should have ranges as broad as safely and
technically possible in order to increase Europe’s competitiveness in
the global LNG market and to minimise additional costs.

5/12/2012 Securing gas supplies for Europe: Developing infrastructure for LNG 20



Thank you for your attention

Wim Groenendijk, GLE Vice President
GIE - Gas Infrastructure Europe
www.gie.eu



