Oil & Gas, Australia - Timeline




1982
NORTH RANKIN A PLATFORM FOUNDATIONS

INSTALLATION

First offshore oil and gas platform off the North-West coast of Australia. Observations and measurements during
pile installation, together with well conductor tests, indicated pile skin frictions are substantially lower than

assumed for design.

The underestimation of pile skin friction had a severe negative impact on the project - full ‘built-for-purpose’
certification of the platform was not obtained without modifications to the 'as-bulit’ foundations.



1986 — 1988
MODIFICATIONS TO NORTH RANKIN A PLATFORM

FOUNDATIONS

Implementation of a complex scope of work to modify the "as-built’ platform foundations to meet certification
requirements and agreed industry standards.

The programme of investigation, design and construction for the platform foundation modification works
generated new standards for the offshore oil and gas industry with respect to foundations designed in calcareous
sediments.




1987
GROUTED SECTION TESTS AT OVERLAND CORNER,

SOUTH AUSTRALIA

Following the North Rankin A platform foundations experience and to inform the Goodwyn A platform foundations
design, a comprehensive testing programme comprising constant normal stiffness element tests and field-scale
grouted section tests was undertaken. Data from the Overland Cormner tests were used to calibrate design
parameters for implementation to the Goodwyn A platform foundation design.

Data from the Overland Corber tests were used to calibrate design parameters for implementation to the Goodwyn
A platform foundation design.



@

1992
GOODWYN A PLATFORM FOUNDATIONS

INSTALLATION

After completion of driving the primary foundation piles it was found that most of the pile tips had buckled to the
extent that the secondary insert piles could not be installed.

The remedial work required to repair the primary piles (prior to installation of the insert piles) resulted in
significant delays to platform hook-up and comissioning.




1996
WEST TUNA, BREAM B & WANDOO B PLATFORMS

The only examples of the use of subsea concrete gravity structures in Australian waters.

Examples include the use of a solid ballast to provide sliding stability under storm loading and an underbase
drainage system developed to aid dissipation of excess porewater pressures generated by cyclic shear loading.




1999
LAMINARIA SUCTION PILES

The first use of suction anchors in the calcareous soils offshore of Australia.

Analysis of model suction anchor centrifuge test data and back-analysis of the suction anchor installation provided
valuable insight into the performance of suction anchors in fine grained calcareous soils.
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OTC 16441

A New Method for the Design of Laterally Loaded Anchor Piles in Soft Rock

C.T. Erbrich, Advanced Geomechanics.
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2008
ANGEL PLATFORM

Permanent piled foundations comprising a two-stage pile configuration, with both primary and insert piles being
installed using the drilling and grouting method.

Seabed conditions comprised a combination of calcarenite and variably cemented carbonate soil extending to a
depth of 48 m. Solution was to install a drilled and grouted pile in two stages: a primary pile through the upper
calcarenite and hence avoiding refusal or damage to the pile tip. An insert pile connected to the primary pile and
extending to the maximum required penetration depth of 62 m.

The design made use of a novel soil model for lateral response analysis developed for cemented calcareous soils.
The model assumes that breakout of the upper rock material will occur progressively with ‘chipping’ of the surfical
material, leading to a highly brittle stress-strain response.


https://htc.issmge.org/uploads/contributions/otc-16441-ms.pdf

2010 - 2015
GREATER GORGON DEVELOPMENT

Significant change in focus of offshore activities in Australia with respect to the Jansz-Io reservoirs, which are in
water depths of approximately 1200 m.

@ . The development adopted a subsea approach with relatively large manifolds near the well locations to direct the
flow from the wells into an export pipeline to the processing plant at Barrow Island.
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Geotechnical design and construction aspects
of a pipeline-escarpment crossing

2010 — 2015
GORGON SCARP CROSSING

Significant challenge in routing the export pipeline up the steep scarp separating the Gorgon field (200 m water
depth) and the deep water Jansz and Io fields (1200 m water depth).

Extremely difficult to assess the natural slope stability of the scarp due to the combination of steel gradients and
relatively low shear strengths. Geochronology played a major role in the assessment, evaluating historical slope
failures in terms of deduced ages and estimated slope conditions at the time of failure.

Innovative solutions for the scarp crossing included trenching the upper part of the scarp to alleviate pipeline
curvature using mechanical grabs. The lower scarp was bridged by a 270-m long suspended section of pipeline,
aptly referred to as super-span. Sophisticated engineering studies were undertaken to address design issues
associated with the super-span, including fatigue due to VIV induced by transverse currents and embedment at the
lower end of the span due to pipe weight, and cyclic loading due to ‘slugging” of mixed phase pipe components.
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https://htc.issmge.org/uploads/contributions/Zhangetal2015ISFOGscarp.pdf

2010
PLUTO PLATFORM

The seabed at the selected site for the Pluto riser platform was relatively uneven and therefore the mudmats
providing temporary support were designed with different shapes and elevations to conform to the natural seabed
contours. In addition, ground conditions at the site led to a one-stage drilled and grouted pile configuration to be
adopted as the permanent foundation for the Pluto platform.

Axial capacity relied upon a relatively strong limestone layer where reliance on natural roughening from drilling
was insufficient. A reaming tool was designed and used to roughen the hole wall by gouging circunferential
‘grooves’ in the hole wall at regular intervals.



2012
ICHTHYS GAS/CONDENSATE FIELD SUBSEA

UMBILICAL, RISER, FLOWLINE (SURF)

SURF work on a large scale.



2013
NORTH RANKIN B (NRB) PLATFORM

The North Rankin B platform is 274m tall and weighs 65,000 tonnes, with the platform sitting on a four-leg jacket
which is connected to the seabed by 16 piles.

Following on from NRA and GWA experience, NRB involved state-of-the-art design (development/first use of
pCyCOS and ‘finalisation’ of CYCLOPS from RATZ).




2014
WHEATSTONE PLATFORM

One of Australia’s largest platforms for LNG production. The Wheatstone Platform comprises a steel substructure
similar in form to a semi-submersible, and supported on comner shallow foundations located beneath the vertical

columns.

Rock blanket is used to overcome unevenness in the seabed and solid ballat of high density to ensure foundation
stability against cyclones and seismic events.




2014
PRELUDE FLOATING LNG ANCHORS

Design of the 5.5-m diameter anchor piles for the Prelude Floating LNG platform was a world first as it
incorporated a combination of devices to limit free-fall speed through uncemented cabronate silts, and driving
shoes and internal stiffeners to avoid pile tip damage.

' i# ¥ 2
| = v ’ _‘?-;_ i A Design of the anchor piles relied on state-of-the-art methodology to address dynamic pile-plug free-falling of the
* 3$q & ‘?; s piles during driving through hard over weak layers. The piles also included thickened driving shoes and cruciform
. P o 3 L] . " internal stiffeners to avoid pile tip damage during driving through cemented layers.



2014
ICHTHYS - RISER SUPPORT STRUCTURE (RSS)

Satisified a significant seismic design requirement.




2022
ICHTHYS ANCHOR PILES

Design of novel free-fall arrestors.
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2022
BAYU-UNDAN PLATFORM, TIMOR SEA, AUSTRALIA

A pre-cursor to Wheastone's Steel GBS with 'small footings’. The main platforms included single piles at each leg
for tension capacity.
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