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Mark Titley

Biography

Australian Business Unit Gas Portfolio
Facilities Engineering Team Lead, previously
Perth Global Technology Centre Manager.

Over 30 years’ experience in oil and gas,
refining and petrochemicals. Varied roles from
technology development, to contract
negotiation and developments through all
project phases. Experience includes design
and commissioning of 10 mega or major
projects.
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deepwater technology plan

what got you here,
won’t get you there
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Chevron
operating in Australia since 1952

Barrow and
Thevenard
Islands

9 Operations in 1993

North Rankin A

Varanus Island

Griffin FPSO

Others?
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Greater Gorgon

Waestern Australia
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Greater Gorgon
overview

5 x The distance from the ocean surface to 3 5 The liquefaction module for 7 2 x Each LNG tank can hold 6.3 million
the bottom of the Jansz-lo field reservoir s LNG Train1 - one of 51 modules cubic feet (180,000 cubic meters) of
taltest is five times the height of the world's thousand average  On the plant - weighs more Olymple-size LNG. That is equivalent to about 72
bullding  tallest building, Burj Khalifa in Dubai. size cars than 3,500 average size cars. swimming pools Olympic-size swimming pools.
Domestic
3 LNG trains gas plant 2 LNG tanks

5 O o o More than 500 miles (800 km) of pipeline
has been laid onshore and offshore. That is l LNG to Asla markets

miles of about the driving distance from New York — | A
pipelines to Washington, D.C., and back.

Pipelines .~ A =Y = :
- . - - omes
Manifold - gas

pn w— SubsOa tree > =
= : /‘\'\ ’ . J 3 plpelm

CO:
The amount of steel used Injection o A tanker filled with Gorgon
Manifold 4 x in the plant is equal to more project 8 LNG carries enough energy

- Py Suneea tree /- | steel  than four Sydney Harbour : thousand to supply around 80,000
P LANY bridges Bridges Japanese homes  Japanese homes for one year.

14,615 foot
(4,455 m)

Dupuy formation
8,199 ft (2,499 m) fast facts about gorgon

S » Located on Barrow island, about 37 miles
Pl 350 13,600 feot 3 X One of the largest subsea installations in the Sl L A i P
(2,774 — 3,155 m) 459 —'a
beneath the seabed (3,459 — 4,145 m) world with more than 253,531 tons (230,000 o Annual production capacity of 15,6 million
AR AR G alrcraft tonnes) of steel pipe and structures that equals tonnes of bquefied natural gas (LNG)
corrlors  the weight of three aircraft carriers.

s Chavron opeedledt with 47.3% interest

C20% Chevron Comporation. Al Riohts Roserved
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Greater Gorgon
Jansz-lo scarp crossing

In 2014, the Jansz-lo Subsea
Pipeline Scarp Crossing won the
“innovation and development”
category at both the Western
Australian and the National
Engineering Excellence Awards.

The concepts and methods
developed will provide the enabling
technology for future deepwater - =
pipeline projects. LR R NN e

Sensors (DCSS) /

6 x ROV Clamps
with  Motion
Sensors (MSS) /

Chevron
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Wheatstone




An innovative shoreline
crossing solution to preserve
the Ashburton River Delta,
which serves as habitat for the
green sawfish and other
species.

Chevron Australia was
awarded the 2015 Golden
Gecko Award for
Environmental Excellence by
the Government of Western
Australia, Department of
Mines and Petroleum for
utilising the micro-tunnel
shoreline crossing solution.

© 2019 Chevron Australia Pty Ltd

Wheatstone
microtunnel
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Wheatstone
O-tube

In 2014, the STABLEpipe project won the Australasian Industrial Research Group (AIRG)
Medal for Australasian Major Industry Technological Innovation for its cutting edge O-Tube
program. These were Woodside Energy Ltd, Chevron Australia Pty Ltd, Wood Group Kenny

Pty Ltd, Atteris Pty Ltd and UWA.

Chevron used the O-tube for studies to optimise pipeline design for Chevron-operated
Wheatstone Project, providing significant savings.
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Greater Gorgon
stage 2

Gorgon Stage Two (GS2) not to scale

Jansz-lo

~ Fields

Barrow
Island

Barrow
Island

. Existing subsea infrastructure " New infill wells and equipment

Announced on 14 April 2018, Gorgon Stage Two is part of the original development plan for
Gorgon and includes the expansion of the subsea gas gathering network required to
maintain long-term natural gas supply to Barrow Island. The development involves new wells

in the Gorgon and Jansz-lo fields, and accompanying offshore production pipelines and
subsea structures.
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Greater Gorgon
Jansz-lo compression

Ongoing work includes the next stage for the Jansz-lo reservoirs. One option is subsea
compression to boost pressure from the fields to offset depletion drive.

Significant development work is ongoing with an expected start-up in the 2025 — 2026

timeframe
Compressor interface module Compressor module 1
S — / Compressor module 2
i . = '
Discharge cooler —>]T = Compressor module 3
Ay
Inlet cooler
Scrubber

© 2019 Chevron Australia Pty Ltd

\Compressor Transformer/ UTA 1

Pump module
Compressor Transformer/ UTA 2

Compressor Transformer/ UTA 3

Pump Transformer/ UTA
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Upcoming developments
50 TCF of total discovered resources

]
Northern Carnarvon Basin
, Chrysaor and Dionysus
Geryon - Eurytion _—
Exmouth Plateau North West
Shelf Project
Barrow [ Gorgon Project Karratha
. Island
Clio - Acme
—
50KMS Wheatstone Project [JO Onslow
B Greater Gorgon (47.33 - 50%) B Wheatstone (0179 B Non Operated a6.673) Chevron Australia (5o -100%)

Chevron
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Upcoming developments

Chrysaor and Dionysus

Opportunity is in Phase 2, concept selection, with ! -
RFSU targeting 2027. Potential development | we | o | ow | o
could be: T | waser|

 5-6 production wells, central manifold in 2000m ,
L WA-36-L : L |

water depth L - - | - -

« 40 — 50 km tie-back to Gorgon trunkline, 20” — i .. g T /35&
’” . i EUFIN : T ut b [ . [ satum 1

24 dlameter 7N ..‘jsgl,l Il_] 3382 TI-.)___,J’ ! gy -f‘ﬁqﬂyﬁl_ﬁm
. o . i | e WAO-L S

- MEG and utility service lines, control umbilical. 94 i sa.z:ﬂfr;‘*‘im-us |

Scarp crossing north of existing Jansz crossing o | B

~ z: ) uéﬁ);_ufun.:‘:jqﬂm{-- -*ohm;u's Lﬁijﬂr;rmoﬂ Jueie
Geryon and Eurytion i d@; o 3k “m:.:
Opportunity is again in Phase 2, with RFSU j@.; 57| Y e
targeting 2031 or potentially earlier. A o [wanr f%.q AW i
. £ ool B 17 owﬁL“““m4zn
development could be: YSS  d

n
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me r | | I / o 2T G
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« 5-6 production wells drilled from a central e ey
R, TRe [ LWAST-RE
manif0|d w“:h:m: 0362 ‘{j Lpmse " s o ,. r"':la;s

fISOSCELESF i (,

. . » o . W/ o _-
* 40 km tieback to Jansz trunkline, 24” diameter. e e . o weR - sw;;;jm
Tie-in with Jansz-lo compression | WA-392-P TN = | Rl TRl
. . _p . 0505 0sns 0sa7 0508 os0g :513:';":}:1 - ﬁfo - AT - Spdq* 1 :E:]E
« MEG and utility service lines, control umbilical WABE-R & Pl
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Upcoming developments

Other developments

A number of future tie-backs and projects follow
Chrysaor & Dionysus, and Geryon & Eurytion in the
development sequence

Staged 5-8 years apart out to 2048, these are

required to keep the Gorgon and Jansz trunklines full.

» West Tryal Rocks

Gorgon compression

Satyr, Achilles, Dino and Isoceles
Semele

Orthrus, Maenad, Orthrus Deep
Chandon

Yellowglen

© 2019 Chevron Australia Pty Ltd

Other opportunities include Clio-Acme, Sappho, Urania, etc.

These are in deepwater other than West Tryal Rocks

eee
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1.short

MEG

2.long (inc LDHI)
3.MWQ, IOGP
4AVXT

5.manifold
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6.well

7.DCFO

8.eSCSSV

9 electric controls

electric -
ification

10.18U

11.Aker SPC

12.0SS MPC

enhance
recovery

13.alginates

14.ss separation

15.power cable
16.ss VSD

17.ss switchgear

g 18.flowlines
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Future developments
what got you here, won’t get you there
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deepwater technology plan

s
S
L L
- o

?0‘5.5

L 2

Ytk
0000k

<

<

O 77777775

(=]

3 & s

«e S SEE
= =

*—t

recovery

¥ cost
increase

duration reduction

development deployment
date

[ . CVX screening indicates significant CAPEX & OPEX reduction,

improved reliability & availability, increased recovery from LDTB
technologies. Potential UDC reduction 33%
= Six strategies under development:
1. MEG reduction
« incremental reduction of system conservatism (Perth GTC)
» hybrid inhibition development (UWALDTB chair)
2. standardisation
= ongoing MWQ, IOGP initiatives via ETC
« trees
* manifolds
« wells and completions
3. electrification
« ETC qualification of Alcatel direct current fibre optic (DCFQ)
+ Total & Statoil eSCSSV JIPs
+ FMC AES JIP
+ GEAESJIP
4. enhanced recovery
« Aker subsea compression (proposed for Jansz compression)
* OneSubsea WGCB6000 multi-phase compressor (ETC
qualification)
= alginates (to mitigate water cut)
» separation (to separate produced water)
5. power distribution
« power cables, including dynamic sections
* subseavariable speed drives
« subsea switchgear
6. low cost flowlines
+ reduced flowline material and fabrication costs
« eliminate hydrotest

Chevron
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Gorgon project
local benefits

From 2009 to 2040, the benefits of the Gorgon Project are estimated* to result in:

222 o
$440 60,000+  $69 billion

v

bi I "OI‘I direct and indirect full-time direct taxation revenues paid
equivalent jobs created in to the Federal Government
added to Australia's gross Australia

domestic product

*Economic forecasts are based on the period 2009 - 2040. Source: ACIL Allen Consulting independent research report Ocfober 2015.
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