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Example: Ichthys Field Development
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Final products and Platform selection

Products Comments Conclusion Facility Type Comments Conclusion
Initial examination undertaken Proven technology.
prior to the full extent of the ) ) Provides for dehydration offshore to
reserve being known. ) Semi-submersible - A - Chosen
Methanol ] Mot suitable CPF protect against pipeline corrosion due technology
The size of the Ichthys resource to reservoir CO, content.
exceeds the global market . »
opportunity for Methanol. Suitable for the offshore conditions.
Emerging but unproven Geotechnical investigations of sea
technology on a commercial scale Fixed  platform floor indicate that the substrate is not Not suitable
at the time of investigation. CPF suitable a fixed platform, either piled or
Technology that has been GBS.
Gas to Liquids implemented since this time has ) ;
been unable to achieve Mot suitable tIZEIue to the CO; (;or;te_nt c|>_f the reservoir
A market window was identified g . _
for a large scale LNG project that Does not allow for the dehydration of
better suits the Ichthys reserve. the hydrocarbon stream prior to export
- to protect against pipeline corrosion
The domestic gas market was too _ ] .
small to underpin the The cost of a corrosion resistant pipe
development of the Ichthys Field. Direct export between the field and any onshore Not suitabl
01 sunable

Domestic Gas

Proximity to any significant
demand means the delivered cost
would be non competitive with
other sources of domestic gas

Predicted growth in the market
and anticipated shortfalls in
domestic supply were still not
sufficient for the production rate
required for the Ichthys Field

Liquefied Natural Gas

Unfractionated
LPG

Fractionated
LPG

. --Mo-re complex e;(-idi-tion-to

Proven technology in common
use.

Can be scaled to suit the size of
the Ichthys Field using existing
technology.

Mature market with large scale
sales opportunities.

— Minimal additional processing
and storage.

— LPG spec would restrict some
marketing opportunities
processing plant

— Greater sales flexibility and
market opportunities

— Ability to tailor LPG to suit
buyer specs

Preferred

Preferred

(no CPF)

location is prohibitively expensive with
insufficient manufacturing capability
worldwide.

Does not allow for removal of
condensate prior to shipment.
Therefore this option is not suitable for
options exceeding 250km from the
field due to slug handling constraints at
the gas receiving facility

Weather
FP30D

(as CPF)

Vaning

No field proven technology to handle
optimum throughput for the project and
requires significant further
development before it could be
considered technically viable (high
pressure/high throughput swivel
technology)

Higher level processing complexity
offshore versus onshore processing
and storage of liquids

An FP50 is required far offshare
processing of condensate.

Not suitable as a
CPF
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MODULE SUPPORT FRAME

a) Modular Deck b) Integrated Deck

S E 7k} B3 7l (Chakrabarti, Handbook of offshore engineering, 2005



Example: Diana SPAR
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http://www.globalsecurity.org/military/systems/ship/images/spars-image2.jpg
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- 2O2|E = ANE & XX ;Lz O| 3lj X M (seabed)Ofl H H=
UHE[O] StE2 X|™YSHH, O 2|0 Lt (deck)2 51 2H|E 2e2[= FEiS
=
- XtZ (Jacket Platform)
- GBS(Gravity-based Structure)

M A 2| (Jack-up rig/barge)

« FAA(Compli

T o pliant)
. ZH XX FES2 A BO) HES D AUXIS DYY0| HISY Tzt R0
gisrs ol Eredefo| 1ASI, R 97t JH5 TA22 K Ho| DAz
SEfo| 3z

- 7 A EH(Compliant Tower)

- TLP (Tension Leg Platform)
- SPAR

T 74! (Floating)

T HY HAM =2 FEIE 6ARE 255 Sot0] ot s A[dot= FEfL
= 2H I
= A O

- Semi-submersible structure

- MH+S (ship-shaped) 2R 2=
FPSO (Floating Production Storage & Offloading)
FSO(floating storage and offloading)
FSRU (Floating Storage Regasification Unit)
RV(Regasification vessel)



Fixed platform
Compliant tower
TLP

SPAR

FPSO

Subsea completion




Classification of host system
: Fixed type

 Fixed jacket structure
. water depth up to 520m

430m

Tower

YWark Platform Transition

Intermediate
B Ttam e B AT CON P BTINRRIE ™~ S e

-412m water depth (120 x 120 m I:a‘:»:e‘)s .

Boat Landing

Substructure
External J
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Bullwinkle platform (gulf of Mexico,
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Risk of moving topside




GBS (Gravity-based Structure)

S| Bej= ZE £ 50m/s, Tt
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Troll A Platform Q1 Tower Petronas Towers

7 L Troll Gold Coast QLD Kuala Lumpur KL
O offshore Australia Malaysia
trato: Jorge Cuitlahuac Patrick Griffin Bagthier Sari
I_ x_l " Ve Ststuz built built built
> = — = uitt 1995 2005 1998
7C> = —_rl'_l_EE 7|-_O Ol'l—l' —'—._ELE_|E < P Floors 78 88
& A > industrial residential office
\ntenna
472 m 3225m 452 m

YA E 7|22 0| &3l= condeep
(concrete deepwater)O| =L} LA

275 m

http://mww.industrytap.com/see-the-largest-and-tallest-object-ever-
moved-its-taller-than-the-empire-state-building/1877

Troll A platform (=35l Troll oil field,
1955): =& 2f 300m (ZZ0| 470m)
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http://www.kvaerner.com/Products/Concrete-structures-for-offshore-platforms/




» Concrete gravity platform

Water:depth,330m
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Split concept (Bridge connected platform)

» Gravity base platform with production and small jacket platform




AH A (Jack-up rig/barge)
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AH A (Jack-up rig/barge)
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http:/h ,('e-ml.uwa:t'd‘u.’au/news/uwa-team-lnvestlgate-new-footlngs-moblle-drllIlng-rlg%




» Jack-up platform

. platforms that can be jacked up above the sea using legs that can be
lowered (water depth up to 170m)

=

CJ4ao CJ46-X100E CJ50-X120C




Classification of host system
: Compliant type

« Compliant tower

—

Compliant Tower concept:
- 450 — 900m water depth.
- BxH ratio 1:10

- 60% steel used compared

to fixed platform of similar size.



CT (Compliant Tower: S EH

« RFAI} 20| B0 DY E|E
DA AXZ0[L}, ZED} 20|
2 9|2j2 wors 1 294
TEEXY Of= YEo| 598
sigote e AAg.

TESO| KX DQAESE
9|2j0| A|Xf TS+t R,

2510 Otk Ef S 52| 2[H S
FASHA g = A= 2
Petronius platform(GOM): =4
535m (& 610m)

Compliant Towers - Sanctioned, Installed or Operating

ExtonMobil = [

% = = [tess]

Lena Guyed Tower Tombua Landana BBLT Baldpate
1983 2009 2005 1998

World Records:
First Compliant Tower: Baldpate
World's Deepest Compliant Tower: Petronius

COURTESY:

FloaTEC, 2012 Deepwater solutions & records for concept selection, 2012
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