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1. INTRODUCTION
11 GENERAL

Oceanic Exploration has commissioned INTEC to examine the technical and economic
feasibility of a pipeline to East Timor.

The primary fields considered for the pipeline are:
e Bayu Undan
e Greater Sunrise.

The proposed landfall is Suai in East Timor.

1.2 SCOPE OF WORK

This desktop study was commissioned for the technical feasibility and cost analysis for
pipelines from Greater Sunrise and Bayu Undan to East Timor and Australia. The options
are listed below:

Option 1
A pipeline of sufficient size to feed an LNG plant to be built at Suai in East Timor.
Option 2

A pipeline to Suai that is of sufficient size to deliver the domestic energy requirements of
the 820,000 people of East Timor.

Option 3

The optimum way of connecting Greater Sunrise and Bayu Undan to East Timor via a
pipeline system.

In addition, estimate the cost of a pipeline between Bayu Undan and Darwin in Australia.
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2. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
21 SUMMARY

For a pipeline landing at Suai in East Timor the closest field is Bayu Undan rather than
Greater Sunrise. The maximum water depth from Bayu Undan to Suai is 2,500m. The
following pipelines are required for the two different cases considered:

Option 1

LNG plant requires a pipeline of an Outside Diameter of 28-inch. The cost from Bayu
Undan is approximately USD343million.

Option 2

For domestic use only a pipeline of Outside Diameter of 10-inch is required. The cost from
Bayu Undan is approximately USD143million.

Installation of both pipelines is considered technically feasible with current installation
equipment.

2.2 CONCLUSION:

e There are sufficient reserves close to East Timor for a viable LNG plant.
e The shortest distance is from Bayu Undan to Suai rather than Greater Sunrise to Suai.

e Laying a pipeline in water depths greater than 2,500m is practical with currently
available equipment.

e Large diameter pipelines are being designed at present for installation at depths
greater than 3,000m.

¢ A pipeline of an outside diameter of 28-inch is sufficient for an LNG plant.

e A pipeline from Bayu Undan to Suai is potentially significantly cheaper than a pipeline
to Darwin.
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2.3 RECOMMENDIATIONS:

¢ More detailed information is required of the pipeline route, geotechnical nature of the
route and environmental data.

e Further engineering needs to be performed to determine accurately the pipeline
dimensions and wall thicknesses.

e The LNG location at Suai needs to be considered further, including the ease of
docking LNG tankers there.

e Consider alternative landfall locations, which may provided easier access to the
domestic market.
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3. LOCATION
31 RESERVES

The Bayu Undan and Sunrise fields are in the Timor Sea. The approximate locations are
indicated in drawing A-0129.01-DWG-001 Appendix 1.

It is estimated that the fields contain the following reserves:

Condensate Gas Ref
MMbbl Tcf
Bayu Undan 400 3.45 1
Sunrise 298 8.35 2

In addition to these fields, the following fields in the vicinity have been discovered but are
as yet undeveloped.

Oil Fields Gas Fields
o Buller o Kelp
e Jahal e Chuditch
o Kiill o HingKip
e Bluff e Evans Shoal

These fields represent a significant reserve of petroleum products. There are numerous
options for developing these fields, such as FPSO's, floating LNG, and tiebacks to
landfalls.

As stated previously (section 1), the purpose of this report is to consider the option of
delivering the reserves via a pipeline to shore.
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3.2 ROUTE

The approximate distance from Suai to:

e Bayu Undan is approximately 230 km

e Greater Sunrise is approximately 275 km

As Bayu Undan is closer to Suai this was selected as the primary route to East Timor.

An alternative route could be from Greater Sunrise to the North East of East Timor which
would be of a approximate distance of 172 km.

3.3 LANDFALL
As part of this work INTEC was asked to consider the landfall at Suai.

Other landfall locations may be more suitable for the pipeline but since no detailed project
information is available, a detail review is not possible.

The landfall at Suai has been selected because of the following facts:
e The pipeline distance between Bayu Undan and Suai is relatively short.
¢ Itis understood that the Suai location is relatively clear of industrial developments.

e From Reference [3] the water depths close to shore appear to show a lower gradient
than other locations.

If a separate pipeline was required from Greater Sunrise to East Timor a location to the
east of East Timor could alternatively be considered.

3.4 CONCLUSION
e There are significant hydrocarbon reserves within 300 km of East Timor.

o Of the larger reserves, Bayu Undan is closer to Suai East Timor than Greater Sunrise.
A landfall at Suai is considered acceptable.

W:\Qil&Gas\Joint Ventures\Intec\Projects\Pw Perth projects\0063.01 Oceanic East Timor\P0063.01Rev 1-without
changes.doc
Page 5 13 June 2002



Oceanic Exploration ENGINEERING FTV. LTD
Feasibility Study for the East Timor Pipeline

4, PIPELINE ROUTING

As part of the East Timor Pipeline Study, several pipeline route options were considered
from Bayu Undan or Greater Sunrise to East Timor. These routes are all deepwater
routes, reaching a maximum water depth of approximately 2,300m to 3,500m in places.

This section provides a further, more detailed evaluation of these deepwater pipeline
routes. It should be noted that no detailed geophysical data was available for this study.

The evaluation is based on bathymetric data Reference [3].

All routes that traverse the continental slopes may potentially encounter significant
geohazards in addition to high seabed gradients, locally in excess of 30 degrees. Slope
instability, landslides, debris and turbidity flows, as well as faults, some with surface
expression, will control route selection.

An existing geophysical dataset may exist (GEOMAR), which contains detailed multibeam
bathymetric data over several sections of the routes. It is recommended that this dataset
be obtained such that a local evaluation of pipeline routing may be performed within these
route sections. The ability to do this evaluation before performing the reconnaissance
survey is considered beneficial as the survey may be performed along more favorable
routes and over a more applicable extent, which will optimize survey scope and costs.

4.1 BAYU UNDAN TO SUAI

Deepwater pipeline routes from Bayu Undan to East Timor may be segmented as follows:
e Continental slope — East Timor

¢ Continental slope — Australia

e Maximum Water depth

An evaluation of each segment is presented below.
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411 Continental Slope — East Timor

The continental shelf in the vicinity of Suai slopes to the southeast. The pipeline route
presented in the A-0129.01-DWG-001 passes down the continental slope at a suitable
angle, and is considered to be acceptable for the following reasons:

e The nearshore route by observation is acceptable for the following:
- From Reference [3] the slope from land is relatively gentle.

- Close to Suai is outlet for the Talara river. This usually assists in easing the
construction of a landfall as the river deposits materials and hence eases pipeline
construction.

e The route misses any existing facilities.

4.1.2 Continental Slope — Australia

The pipeline route presented in the A-0129.01-DWG-001 passes down the Australian
continental slope at a suitable angle, and is considered to be acceptable for the following
reasons:

e The slope from Bayu Undan to the maximum water depth is considered to be of an
acceptable gradient from observation.

e The route misses any existing facilities.
4.1.3 Maximum Water Depth

From Reference [3] the maximum water depth is inferred to be approximately 2,500m for
the selected route.

4.2 CONCLUSION

From the data available, the maximum water depth for the pipeline to East Timor is
approximately 2,500m.

The route at this stage appears to be practical but more project-specific data is required to
confirm this.
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5. PIPELINE CHALLENGES
5.1 GENERAL

The pipeline water depth, as previously stated, is approximately 2,500m. There is a
possibility that the water depths could be in the region of 3,000m, depending on the
pipeline route chosen.

Appendix 2 details the current status of deepwater pipelines in the world. The deepest
pipeline laid at present is at a water depth of 1,650m. This equates to an increase in the
water depth of between 50% and 90%. It should be noted that pipelines are being
designed at present for depths in excess of 3,000m.

The following section outlines the main pipeline challenges of laying a pipeline in
deepwater. Itis assumed that the maximum outside diameter for a pipeline from Bayu
Undan to East Timor is 28-inch (this is justified in section 6 of this report).

e Design

Preliminary calculations for the East Timor pipeline have determined a wall thickness of
less than 45 mm of high-grade material.

The size and wall thickness is currently at the maximum of what worldwide pipe mills can
produce.

e (Geo-Hazards

No site-specific data was available for this work. This area of the project needs to be
investigated in greater depth.

From Reference [4] it appears that the area is quiescent, with no apparent earthquake
activity. Other pipelines have been laid/designed over similar areas such as Malampaya,
Oman to India and Sakahlin to Japan.

e Side Slope Stability

Generally, side slope stability along the pipeline route needs to be confirmed by
performing a site survey. A suitable route could be found along the south coast of East
Timor.

W:\Qil&Gas\Joint Ventures\Intec\Projects\Pw Perth projects\0063.01 Oceanic East Timor\P0063.01Rev 1-without
changes.doc
Page 8 13 June 2002



Oceanic Exploration ENGINEERING FTV. LTD
Feasibility Study for the East Timor Pipeline

e Pipelay

As noted in Appendix 3, Heerema has confirmed that the MSV Balder is capable of
installing a 28-inch outside diameter pipeline in 3,000m.

Construction companies such as Allseas and Saipem also have deep water pipeline
installation capability, such as J lay rigs.

e Maintenance and Installation

One of the main differences between shallow water (less than 200m) and deepwater
pipelines is the use of divers to maintain and install the pipeline. The maximum water
depth in which an unprotected diver can survive is less than 800m. The current allowable
maximum water depth in which an unprotected diver is allowed to work in the North Sea is
less than 200m.

The pipelines that have been laid in the Gulf of Mexico are in excess of 1,500m (ref
appendix 2). All these pipelines have been laid, installed and maintained using Remote
Operated Vehicle technology. Maintenance includes equipment for Pipeline Repair,
intelligent inspection and inspection.

The same technology that has been used to install these pipelines can be used to install
pipelines in a water depth of 3,000m.

5.2 CONCLUSION

Laying a pipeline in a water depth of 2,500m to 3,000m is not a significant problem with
current technology. Pipelines are being designed for installation in a water depth greater
than 3,000m.

Similar pipelines have been laid in the world in similar coastal environments and
deepwater.
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6. PIPELINE SIZING

General

A 220km pipeline from Bayu Undan to Suai may be used to either supply the domestic
East Timor market or feed into an LNG plant. The following pipeline sizes have been
chosen:

e Option 1 — 28 inch Outside Diameter Pipeline for a Liquid Natural Gas plant
e Option 2 — 10 inch Outside Diameter Pipeline for domestic use

The following pressures were assumed for both pipelines:

Inlet Pressure 190 bar

Outlet pressure 50 bar

Option 1 — 28 inch Diameter Pipeline

For an LNG plant to be feasible the production rate must be in the region of 1,000 mmscfd
of gas, based on previous work performed by INTEC.

Preliminary calculations have been performed using the following pipeline parameters:
e Outside diameter 28 inch
e Wall thickness less than 45mm

Calculations show that a 28-inch pipeline can flow approximately 1,000 mmscfd of gas,
with reasonable inlet and outlet pressures. This indicates that this size is sufficient for the
LNG plant.

Option 2 — 10-inch Diameter Pipeline

To supply East Timor’s population and domestic market, the consumption and pipeline
size was established as follows:

An estimate of the consumption per capita in Timor is based on those generated by the
IEO1997 World Energy Consumption of 1997. An average was taken in 1997 and those
forecasted for 2005 for developing countries. These figures are substantiated by
comparing them to the consumption per capita for the Philippines, which is used for
comparisons of economic condition.
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The following values were calculated/assumed:

Yearly Consumption

East Timor population 820,000

Consumption per Capita per year 25 mmBtu (Philippines 22mmBtu)
Total mmBtu per year 20,500,000

Gas (scf of gas produces 1027Btu) 19,960 mmscf/year

Preliminary calculations have been conducted using the following pipeline parameters:
e Outside diameter 10inch
e Wall thickness less than 25mm

Calculations show that a 10-inch pipeline produces over 24,000 mmscf/year of gas, which
indicates that this size may be sufficient to provide the domestic market.

6.1 CONCLUSIONS
e A 28-inch pipeline to feed into an LNG plant is potentially feasible.

¢ A 10-inch pipeline would be adequate to supply the domestic market of East Timor.
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7. ECONOMICS AND COSTING
7.1 GENERAL

The costing data sheets are contained in Appendix 4 of this document for the following
pipelines:

Option 1

The cost of the 28-inch Outside Diameter Pipeline from Bayu Undan to Suai would be
approximately USD 317 million.

Option 2

A 10-inch Outside Diameter Pipeline from Bayu Undan to Suai would cost approximately
USD 143 million.

Option 3

The cost of the 28-inch Outside Diameter Pipeline from Sunrise to Bayu Undan would be
approximately USD 171 million.

Numerous pipeline sizes have been considered for the Bayu Undan to Darwin pipeline.
As stated in Reference [5] the cost of the Bayu Undan to Darwin may be USD 732.75
million. It is not know what size of the pipeline this is based upon.

As the pipeline distance from Bayu Undan to Darwin is approximately 500 km the flow of a
28-inch Outside Diameter Pipeline would be less than for a pipeline to Suai (only 220km).
It is considered that a pipeline of an outside diameter of 32-inch from Bayu Undan to
Darwin should deliver the same flow as a 28-inch Outside Diameter Pipeline from Bayu
Undan to Suai. Performing a comparative costing using the same basis of estimating
indicates that a 32-inch Outside Diameter Pipeline from Bayu Undan to Darwin would be
USD 571 million.

The alternative route from Greater Sunrise to the North East of East Timor may be
cheaper than Option 1 due to the reduction in pipeline length. It is not considered that the
cost difference would be out with the tolerance of this costing.
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APPENDIX 3 - HEEREMA INFORMATION
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APPENDIX 4 - COSTING SHEETS
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