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LNG World Scenario 2010
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The Study Group Mandate

e The development of new LNG import and export terminals
and LNG vessels meets many environmental hurdles not
least the perceived high safety and security risk. Criteria differ
from one country to another.

* The efficiency improvements and development in LNG vessel
technology and terminal concepts, including very large
vessels and offshore regasification terminals, are moving the
iIndustry into the future.

 This is the background for the PGC D study group mandate
aimed at dealing with safety risk perceptions and support
Implementation of new technology by the industry. The study
group had 18 members from 13 countries representing
practically all parts of the LNG chain.
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The’LNG chain” | he purpose of this report defi ~ ned as the
chain of inter-deg nt infrastructures elements f rom the inlet of
the LNG liquefac ocess to the outlet of the L NG vaporizers
that re-gasifies th ral gas, including storage and marine

the | s transporting the LNG.
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LNG/C Matthew at the Neptune LNG
Deepwater Port Terminal site in
Massachusetts Bay

| {ent Many of these developments
arr _tt' nly én economical advantage as their-.
rlng fo-_'c:e"byt have new additional safety,
_ urlty and’ envwonmental reasons for being
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Study Group Report: Technology Development

2 TECHNOLOGY DEVELOPMENTS IN EXPORT TERMINALS
2.1 Liquefaction process

2.2 Storage

2.3 LNG transfer

2.4 Offshore terminals

2.5 Environmental issues

3 TECHNOLOGY DEVELOPMENTS IN LNG CARRIERS

3.1 Larger vessel designs Appendix 6: Containment Systems
3.2 Hull Appendix 7: Propulsion systems
3.4 LNG Reliquefaction Appendix 8: LNG Reliquefaction onboard LNG carriers

3.5 Environmental issues

4 TECHNOLOGY DEVELOPMENTS IN IMPORT TERMINALS
4.1 Onshore terminals

4.2 Offshore gravity based structures

4.3 Regasification vessels solutions

4.4 Environmental issues
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The development frontier is being pushed with the i ncrease in LNG carrier
size. The largest to be built is currently 153 000  cubic meters. Soon we will
see ships capable of carrying more than 200 000 cub  ic meters of LNG.
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Study Group report: Safety

5 STANDARDS
6 SAFETY — EXPORT AND IMPORT TERMINALS
7/  SAFETY - LNG TRANSFER

8 SAFETY - LNG CARRIER
8.2 Sea staff training

8.3 Best operational practices
8.4 Port operations

9 SECURITY

Appendix 1: Safety Questionnaire
Appendix 2: Available Legislation and Recommendations Information
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In collaboration with the Society of International Gas Tanker and
Terminal Operators (SIGTTO), IGU conducted a survey  of standards
and guidelines used at LNG production, transportati on and
receiving facilities world-wide. o

/ Il_,_,;:'-a"T e results have demonstrated a high level of nowl edge and

~ compliance which indicate.awell, b Verureg ulated industry




Standards and Safety
IN LNG Terminals and Vessels

 The study group has made a concerted effort to establish an
overview of the standards, recommendations and rules and
legislation throughout the LNG chain in order to identify gaps.

e Areas not covered by adequate standards and rules are
exposed to widely variable operating practices and should be
addressed to encourage best practice and uniform operating
environments.

* Accidents at two liquefaction plants have raised safety
concerns.

 The number of (minor) vessel incidents has increased.
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International Maritime Organisation
INTERNATIONAL SHIP AND PORT
SECLIRITY CODE (ISPS)
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Safety and Security

o Safety and security in the LNG chain can not be looked upon
as segregated regional or commercial concerns. It is
something that effects the whole LNG industry, directly or
iIndirectly, everywhere and in all parts of the chain. The LNG
iIndustry must address this to move forward.

 We must educate, inform and hopefully influence decision
makers on issues that concern the industry as a whole.

 In addition to the IGU study group, a number of initiatives
have recently been undertaken to address and study safety
and security issues.
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TECHNOLOGY
DEVELOPMENT THg

+Floating offshore production 4&
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sLarger LNG ve

«Larger production trains
*Offshore (floating) regasification
«Offshore transfer of LNG
« Application of new technology

echnical solutions

*Only part sale before invest
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Market solutions
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<HANK YOU FOR YO!JR ATTENTION

Programme Committee' D (LNG) Visiting the SnghvitLNG ~ Plaft
.,__% Melkaya Island outside Hammerfest, Northern Norwa y, October 2005




