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Introduction

A Who? SAGE

South Asia Gas Enterprise Pvt Ltd (SAGE), a joint venture lead by the Indian
Siddhomal group, is actively considering building a

deepwater, transnational, natural gas pipeline system from the Middle East to
India

A Why? India needs gas

Over 2,000 TCF of natural gas reserves are held by countries with which India
has a traditional trading relationship, including Qatar, Iran and Turkmenistan

The deepwater route across the Arabian Sea is the shortest secure distance
between these huge reserves and the rapidly developing industrial heartland of
India in Gujarat, and is too short for LNG to be an economic transportation option

C How? A pipeline across the Arabian Sea

8t December 2011

The current work builds on the extensive study of the deepwater route of the
Oman to India Pipeline that was <carried

The case for this route has been strengthened by recent development work
undertaken by SAGE and by the major body of deepwater design and pipelay
experience accumulated over the last decade
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TN The SAGE Project Key team members

A Former Petroleum Secretary, Govtl ndifa |mhidpal iamad
M T N R R A Chairman of the SAGE Advisory Board
r- . . . ao A Founder Chairman, Hydrocarbons Education & Research Society, Indian School of Petroleum
A Founder Chairman i University of Petroleum & Energy Studies
A Director: INOX-AIR PRODUCTS Ltd.
S b d h J . A Director: South Asia Gas Enterprise PVT Ltd
uno aln A Director: Siddho Mal & Sons, New Delhi
A Former Senior Advisor to original Oman-India Pipeline team
A Director: South Asia Gas Enterprise PVT Ltd
Peter M Roberts A Director: VerdErg Ltd, London
A Former Project Director of original Oman-India Pipeline
A Senior Consultant to SAGE
A Member of the SAGE Advisory Board.
Dr Herman Fran Ssen A President, International Energy Associates, USA
A Former Economic Advisor to the Oman-India Pipeline project
A Former Economic Advisor to the Sultanate of Oman, Ministry of Petroleum
Stefano Blanchl A Senior Vice President, Saipem Energy Services, Milan.
RObe I’tO B rUSCh| A Sealine and Subsea Manager, Saipem Energy Services, Milan.
M I | I nd Barlde A ex-Chairman, Saipem India Projects Ltd., Chennai now in Saipem Milan.
A Business Acquisition and Operations Director, Peritus International (UK) Ltd.
A Managing Director INTECSEA (UK) Ltd.
I N h A Project Manager for Detailed Design of BP Block 30 Subsea flowlines and Structures
an aS A Project Manager & Engineering Manager for MEDGAZ FEED.
A Engineering Manager (Saipem Inc) for Canyon Express design EPIC.
A Project Manager (SASP UK) for Europipe 2, 42-inch 650 Km Gas Trunkline detailed design.
A Leading International Expert on Marine Pipeline Engineering
. A Senior Consultant to SAGE
Dr AIaSta”' Wal ker F RS A Member of the SAGE Advisory Board
A Professor Emeritus, University of Surrey UK
A Visiting Professor, University College London
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Gas Supply and Transportation
Economics
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Indian Natural Gas Supply
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Indian Natural Gas Supply
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Indian Natural Import Requirements

Projected Gas Import Requirements (MMSCFD thru 2035)
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Transportation Economics 2001 m
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Typically pipelines are more economic than LNG for transportation distances
below 1200 miles (based on 2001 figures)

Since then the costs of both have risen but the cross-over is still accepted as realistic

LNG is competitive at long distance, pipelines at shorter distance like from the Middle
East to India.
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Transportation Economics 2008 m

THE SCALE EFFECT - THE COSTS OF NMOVING GAS OVER 1,200 NMILES
BY PIPELINE AND AS LNG (GREENFIELD AND EXPANSION PROJECTS)

FMMBLL Jensen Associates 2008
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For MEIDP Volumes (1.1Bscfd) Pipeline costs in 2008 were slightly lower cost
than LNG equivalent cost for liquefaction, shipping and re-gasification

NOTE: this slide was prepared by Jensen Associates around 3 years ago when commaodity prices
were high, not just the Nickel and Chrome and other high-alloy steels used in LNG but even pipeline
steel under Chinese market pressure.
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MEIDP Transportation Economics m

Since 2008-9 pipeline steel has returned to normal price levels whereas
exotic steels used in LNG are still expensive.

As a result the traditional clear cost advantage of marine pipelines over all
LNG at up to around 2000km has been re-established.

A recent updated SAGE cost estimate by Peritus gives a gas transport tariff
in 2011 prices between $1.25/MMBTU - $1.50/MMBTU depending on the
cost of equity in the range 2% to 10%. (With Debt at 5% and a 4:1 Debt to
Equity Ratio).

CONCLUSION: SAGE will save at least $1/MMBTU in transportation costs
over LNG and possibly more.

NOTE: If any residual concerns are still held and these can be precisely defined, SAGE will obtain
a specialist report from Jensen Associates to address them explicitly.
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Transportation Economics Today m
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Indicative Overall Economics Today

Costs $/mmBtu
Pipeline LNG
Assumed FOB price of dry gas Arabia 7.0 7.0
Liquefaction Cost - 1.5
Transportation cost 1.5 0.3-0.5
Gasification - 0.5
Total costs gas landed in India West Coast 8.5 9.3-9.5
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Discussions with Gas Suppliers m

SAGE continues to have discussions with potential Gas suppliers

V.

Iran i Numerous discussions have been are having Gas supply
discussions with National Iranian Gas Export Co. (NIGEC). Latest meeting
held in Tehran in Sept 2011.

Qatar i MEIDP Project continues to be ontheiri Wa i t i wogsiderings t 0
their heavy commitments to LNG Projects.

Turkmenistan i Numerous discussions with Turkmen Oil Ministry. QOil
Minister has advised that they are ready to Supply Gas Swap for MEIDP
Project, when Iran gives NOC for the Gas Swap with Iran.

Oman - Now a net Gas Importer, SAGE has MOU with Oman Ministry of Oill
& Gas for a Strategic Alliance for Gas Sourcing from 3" countries e.g.
Qatar / Iran / Turkmenistan / Iraq.
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=Y ME Gas Routes to India
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Project Summary
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Historical Route Options

C Historically many
routes have been
considered

U Oman - India 1995
Iran - India 1997

Iran - India (200NM)
2003

Iran - India (350NM)
2003

MEIDP 2010

C All were considered
to be Installable

8th December 2011
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Difficulty of Deep Pipelay Projects

1991 Zeepipe IIB 40'
1992 Campos Bain 10
1993 Transmed 26"
1993 Auger 12"

1994 Marlim 12"
1995 Troll Olienor 10"
1995 Popeye 6"

1995 Oman India 24*
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1996 Mars 8"

1996 Mensa 12"

1997 Europipe 2 42*

1998 Roncador 10"

1999 Allegheny 12"

2000 Agaba 30"

2000 Malampaya 16"

2000 Ursa 18"

2000 Diana 18"

2000 Horn Mountain 12"

2001 Mica 8"

2001 Blue Stream 24*

2002 Canyon Express 1:

2004 Ceasar 24'

2004 Cleopatra 16"

2005 Cleopatra Lateral 16

2005 Ceasar Lateral 24

2005 Proteus 24"

2006 Okeanos Lateral 20

2006 Atlantis Lateral Ceasar 24"
2006 Atlantis Lateral Cleopatra 16"
2006 Independence HulAtlas 8"
2009 Perdido 10"

2009 MedGaz 24"

2009 Cascad€hinook 14"

2010 Block 3t PSVM 12"

Year and Field

® Installed

O Under Construction

m Under Design

O Under Consideratior |

2009 Galsi 24"
2009 Jacist.Malo 24"
2010 Southstream 32"

MEIDP
TheTime has come
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Working in Partnership

MOUs and Agreements to Co-operate in developing SAGE have

been signed with:

\ Indian Oil Corporation

GAIL

EGS Survey Pvt Ltd

Oman Ministry of Oil and Gas
NIGEC

Peritus International Ltd.
Engineers India Ltd.

Intecsea (UK) Ltd.

Saipem SpA

Heerema Marine Contractors
Tata (CORUS) steel
Welspun

JindalSAW

FUGRO GeoConsulting Ltd.
Det Norske Veritas

I I I I T I D D D D D D D
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Design Basis definition

Flow Assurance Studies
Mechanical Design

Onshore Compression Station
Definition

Onshore Compression Station
review

Offshore Compression Station
Offshore Layout Optimisation

> > > D> D

> v D

Update

Geohazard and Fault Crossing
Assessment Oman Route

Metocean data Oman Route
Emergency Repair Equipment

p>X

> D>

Quantified Risk Assessment - OIP

Completed studies

v v v D

>

> D>

> >

GIS Data collection Oman Route
Riser and Subsea By-Pass definition
Pipeline Intervention Review

Vessel & Equipment Capabilities
review

Geohazard and Fault Crossing
Assessment Iran Leg

Metocean data Iran Leg

Alternative Integrity Verification
Phase 1 (Establish no hydrotest
principle)

Cost Estimate Update

Reconnaissance Survey definition
and scope of work
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Ongoing and planned 2011-2012 work X138

Ongoing Work

A

A
A
A

Master Project Schedule (Ongoing)

GIS data collection Iran Leg(Ongoing)

Survey ITT and tender (Ongoing)

Mill qualification and ring testing program (Ongoing)

Planned Work

> v >y D> D> D> P

Environmental Statement ITT and Scope Definition

Onshore Facilities FEED ITT and Scope definition

Offshore Pipeline FEED ITT and Scope Definition

Metocean Data Acquisition Scope definition and ITT Documentation
Environmental Survey Scope Definition and ITT Documentation.

Update of Design reports to reflect Change in MECS location
Preliminary design of offtake pipeline to supply UAE from MEIDP system
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Comparison With OIP m

Technical Risk Issues facing the project in 1995:

A Pipe mill upgrades needed to manufacture linepipe.

A Lack of lay vessel with enough tension capability. Conversion work needed to lay
pipe to 3,500m water depth.

A Incomplete understanding of seismic activities and mitigation methods i
mudflows, fault lines & slope failures.

A No qualified deepwater pipeline repair system was available.

However even in 1995, 15 years ago:

A These were not considered to be fatal impediments by the industry and three
competitive bids were received and evaluated before the gas was re-assigned
elsewhere.
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Building on Previous Experience m

What makes SAGE's Risk Profile lower now?

>

New generation, large lay vessels ready to build.
Several mills can manufacture pipe, particularly in India.
Era of damaging cost escalation appears to be over.

New and improved design methods for free-spanning and geo-hazards have
been developed.

Better positioning capabilities are now available during pipelay to avoid
seabed hazards.

Deepwater repair systems are now available.

A New testing and commissioning philosophies developed by SAGE with DnV
permits use of 28-inch pipe.

v v

>

\ >\
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Peritus Project Development Schedule

D | [Task Name 2010 21 12 2013 2014 2015 018 217 ]
@ 02 [03 [a4 |o1 [@2 |03 [o4 [of o2 [@2 [o4 @1 [@2 03 [@4 [Qr [@2 [o3 [o4 [of @2 (o3 [o4 [of [@z [o3 o4 (@i a2 [03 |4 |o
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2 Project Launch

& Feashility Studies p=—————————ee——e—mpy

28 Prequalification Acticities —9

38 Financing, Third Parties and Stakeholders —_——

41 Continue economic modelling to: B

45 Surveys (Recognesance) e |

52 FEED —_—

60 Prequalify Indian pipe mills for pipe manufacture,

[i] Investigate and conduct equipment trials:

(] Surveys (Detail)

85 Detailed design

7] Tendering — g

] E Firm Investment Decision FID (Procurement) & 2211

aa Procurement

105 E Firm Imvestment Decision FID (Construction) @ 07

106 Project Execution (Construction) 2 ———

18 | StandpFistGas ¢ 11
|
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Design Basis
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MEIDP Battery Limits
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Design Basis

A MECS

1.1BSCFD

Sales Quality Natural
Gas

C OGCS

U Water Content Monitoring
U Compression to 400Barg

i Dehydrated at MECS U Cooling
I Compression to
400Barg
I Cooling
MEC.S. |mombarg}—»fobag]| ©GCS G-PRT.
(India)
M-E.C.S | zoobarg|—»fzooearg OGCS G.P.R.T.
(India)
M-E.C.S- | romgarg] sEopag| PR T
(India)
| | [Feduced
MEC.S. 400barg |- - - - - 0GCS S Pl mssure & G{.lpf.;r. TED
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Pipeline Routing
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A. .
LU Route across the Arabian Sea EEZ

A Indus Fan

formed in a 2500m thick pile of sediment
covering the greater part of the Arabian sea.
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