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Mr. T.N.R. Rao

 Former Petroleum Secretary, Govt. of India and “Architect of the Oman-India Pipeline”
 Chairman of the SAGE Advisory Board
 Founder Chairman, Hydrocarbons Education & Research Society, Indian School of

Petroleum
 Founder Chairman – University of Petroleum & Energy Studies

Subodh Jain
 Director: INOX-AIR PRODUCTS Ltd.
 Director: South Asia Gas Enterprise PVT Ltd
 Director: Siddho Mal & Sons, New Delhi
 Former Senior Advisor to original Oman-India Pipeline team

Peter M Roberts

 Director: South Asia Gas Enterprise PVT Ltd
 Managing Director: VerdErg Ltd, London
 Former Project Director of original Oman-India Pipeline
 Former Director Project & Construction Services at JP Kenny and Managing Director

INTEC (UK)

Dr Herman Franssen

 Senior Consultant to SAGE
 Member of the SAGE Advisory Board.
 President, International Energy Associates, USA
 Former Economic Advisor to the Oman-India Pipeline project
 Former Economic Advisor to the Sultanate of Oman, Ministry of Petroleum

Ian Nash

 Business Acquisition and Operations Director, Peritus International (UK) Ltd.
 Managing Director INTECSEA (UK) Ltd.
 Engineering Manager for MEDGAZ FEED.
 Engineering Manager (Saipem Inc) for Canyon Express design EPIC.
 Project Manager (SASP UK) for Europipe 2, 42-inch 650 Km Gas Trunkline detailed

design.

Dr Alastair Walker FRS

 Leading International Expert on Marine Pipeline Engineering
 Senior Consultant to SAGE
 Member of the SAGE Advisory Board
 Professor Emeritus, University of Surrey UK
 Visiting Professor, University College London

The SAGE Project – Key team members
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The SAGE Project – Key Partners

MOUs/Agreements to Co-operate in developing SAGE have been signed with:

 Indian Oil Corporation

 Oman Ministry of Oil and Gas

 GAIL

 NIGEC

 Engineers India Ltd

 Peritus International (UK) Ltd.

 INTECSEA Engineering (UK) Ltd.

 Saipem spa Milan

 Heerema Marine Contractors, Leiden.

 CORUS steel, UK

 WELSPUN

 FUGRO GeoConsulting Ltd.UK

 Det Norske Veritas, Oslo
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Gas Routes to India
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Completed studies

 Design Basis definition

 Flow Assurance Studies

 Mechanical Design

 Onshore Compression Station Definition

 Offshore Compression Station Definition

 Quantified Risk Assessment - OIP Update

 Geohazard and Fault Crossing Assessment Phase 1

 Metocean data Phase 1

 GIS Data collection Phase 1
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Ongoing and planned 2011 studies

 Geohazard and Fault Crossing Assessment Phase 2 (Ongoing)

 Metocean data Phase 2 (Ongoing)

 GIS Data collection (Ongoing)

 Riser and Subsea By-Pass definition (Ongoing)

 Pipeline Intervention Review (Ongoing)

 Vessel & Equipment Capabilities review (Ongoing)

 Onshore Compression Station review (Planned)

 Offshore Layout Optimisation (Planned)

 Insurance Risk Review (Planned)

 Survey Definition and scope of work (Planned)

 Define Survey ITT and tender (Planned)

 Environmental Statement (Planned)

 Establish no Hydrotest principle (Planned)

 Emergency Repair Equipment Review (Planned)

 Examine the effect of moderate heat treatment (Planned)
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Schedule for 2011
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Project Development Schedule
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Historical Route Options

 Historically many
routes have been
considered.

 All are considered
to be Installable.
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Deep Water Routes to India

Possible route direct from gas export landfall via Compression
Platform on Sea Mount. Two shorter, smaller lines laid by existing
barges can be used on this route. Note there is no 3rd Party
Jurisdiction crossing.

The route stays to the South to avoid
expensive, difficult crossings of the
Murray Ridge and Indus Fan.
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Indus Fan and Indian Slope

 The Indus Fan is formed in a 2500m
thick pile of sediment covering the
greater part of the Arabian sea.

 It was formed by the Indus river which
drains the local topography from the
western Himalayas and feeds the
erosional outwash into the Arabian
Sea

 .

The Indus is comparable in size and
discharge to the Mississippi and is one
of the major geological features of the
Indian Ocean
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Murray Ridge and Qualhat Seamount

 The seamounts at the South-West end of the Murray
Ridge present a near-ideal location for an in-line
Compression Platform.

 These remarkable features reach to within 300m of
Sea Level, as shown.

 Several examples of platforms in this water depth exist.
 Max Slope 20deg on Northern side similar to Landfalls.
 The Compression Platform will be outside of all

Territorial Waters but within helicopter supply range.
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The Drive into deeper Water

0 500 1000 1500 2000 2500 3000 3500

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''

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 12''

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 Hub - Atlas 8''

2009 Perdido 10''

2009 MedGaz 24''

2009 Cascade-Chinook 14''

2010 Block 31 - PSVM 12''

2009 Galsi 24''

2009 Jack-St.Malo 24''

2010 Southstream 32''

2010 MEIDP (SAGE) 24''
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Oman India
Ahead of its Time
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The Time has come
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Completed studies – Design Basis
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Completed studies – GIS Data Phase 1

Cable and Pipeline Survey Data
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Completed Studies – Geohazards Phase 1
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Completed Studies – Metocean Phase 1

Environmental Parameters

• Wave Heights

• Currents (Seabed-Surface)

• Temperatures

• Winds



February 2011

Completed studies – Flow Assurance

Flow Assurance Results (1)

The following line sizes have been selected for the various options considered
for the Middle East to India deepwater pipeline from Chabahar to Gujarat for
an export (sizing case) flowrate of 1100 MMscfd or 31.1 MMSCMD :

– CCS to OGCS, 400barg-50barg, ID=487mm

– CCS to OGCS, 400barg-200barg, ID=530mm

– OGCS to GPRT, 400barg-50barg, ID=579mm

– CCS to GPRT, 400barg-50barg, ID=610mm

 Of the two OGCS arrival pressures considered in Option 1, the high arrival
pressure case is the preferred option for the following reasons:

– By operating in dense phase, the velocities are manageable (6 m/s).

– By operating at lower velocities the gas arrival temperature at the
offshore station is approximately 7°C which is manageable.

– By operating in Dense Phase a larger pipeline (530 mm ID) will be
required.
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Completed studies – Flow Assurance

Seabed Profiles, Temperatures and Pressures (MECS to GPRT)

Rich-Upset (Summer) Rich-Upset (Winter)
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The wall thickness design is performed in accordance with DNV-OS-
F101 using DNV 485 DSAW linepipe

For long distance deep water gas transmission pipelines, linepipe
material and installation costs are significant parts of the overall project
cost. The base case has assumed that all possible DNV Quality Control
(QC) factors have been set to their maximum criteria.

These QC criteria are described below:
•Supplementary requirement U material strength factor
•Fabrication factor for UOE pipe (afab) = 1.0, based on the
conclusion made in the DNV technical report that a modest heat
treatment during the pipe coating application can increase
fabrication factor for UOE from the default value of 0.85 to 1.0.
•Ovality = 0.5%

Completed Studies – Mechanical Design
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Completed Studies

 Mechanical Design
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Completed studies – Onshore Terminal

Concept Definition

– Equipment Lists

– PFD’s

– UFD’s

– Weight Take-off

– Layouts

– Cost Estimate
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Onshore Equipment
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Completed studies – Offshore Compression

Concept Definition

– Equipment Lists

– PFD’s

– UFD’s

– Weight Take-off

– Layouts

– Cost Estimate
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Offshore Equipment
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Completed Studies – Substructure Options
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CastorOne Visit

 There is a planned visit to see Saipem's new Ultra-Deepwater
Installation Vessel the CastorOne.

 Saipem spa has confirmed that the SAGE deepwater pipeline is
feasible and can be installed into water 3500m deep using its
new laybarge CastorONE, currently in construction.

 An MOU under which Saipem will join the SAGE Consortium
has been signed.
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ALLSEAS Group S.A.
 Contract awarded June 2010, to Daewoo Shipbuilding and Marine Engineering Co.,

Ltd., Korea.

 The detail design of the vessel has been completed.

 Long-lead items, such as the power generation equipment and the thrusters, were
ordered in March 2007.

 Delivery of the completed vessel is foreseen for 2013.

• S-Lay.

• Tensioners - 2000t (4x500t)

• Length - 382 m, Length - 370 m

• Transit speed - 14 knots

• Accommodation - 571 men

• Dynamic positioning - LR DP (AAA)

• Stinger length - 170 m (558 ft)

• Total installed power - 95 MW

• Pipe diameters - From 6” to 68” O.D.

• Welding stations - Double joint factory with 5
line-up & 2 welding stations. Mainline
with 6 welding stations for double joints, 1 NDT
station and 6 coating stations

• .

Pieter Schelte - under construction

Allseas Pieter Schelte S-Lay Vessel
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Heerema Marine Contractors.
 Contract awarded July 2010, to Daewoo Shipbuilding and Marine Engineering Co.,

Ltd., Korea.

 The detail design of the vessel has been completed.

 Long-lead items, such as the power generation equipment and the thrusters, were
ordered in March 2007.

 Delivery of the completed vessel is foreseen for 2013.

• J-Lay. & Reeling

• Tensioners - 2000t

• Maximum pipe payload is 4,500 metric tons.

• Length - 210m

• Transit speed - 14 knots

• Accommodation - 289 men

• Dynamic positioning - DP Class 3

• Designed for Pipelay to 3500m

HMC New Vessel - under construction

HMC New Deep Water Pipelay Vessel
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CAPEX for any such barge is around $850m.

SAGE would need to set up full PMC team - but multiple lines possible for a corridor.

SAGE Pipelay Vessel (No large Cranes)


