CCC Meeting Presentation
Drilling and Completions: Design and Well Integrity
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Drilling with care

Local geology and Santos’ high standards ensure natural gas is
produced safely and groundwater is protected
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= To produce gas, water is extracted from
the coal seam, reducing the pressure and
allowing the gas to flow

Pilliga sandstone contains aquifers used
for agriculture and community
Coal seams in the Project area generally

between 500m — 1000m below the
surface

Impermeable rock layers form a barrier
between shallow aquifers and coal seams

Layers of steel and cement isolate the
aquifers and ensure well integrity

Well design and construction codified
within the NSW Code of Practice for CSG
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Typical Well Types Depending on the objective there are many different
well types that can be used to develop a project

objective’s q objective’s objlicctive'.'o
displacement displacement displacement
slant hole S-shaped hole deep inclined hole horizontal hole
Fig. 1. Main configurations of a directional or horizontal well. Source : Encyelopadia of Hydrocarbons
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Optimised Well Type Surface to Inseam — Horizontal well with a vertical
intercept well allows heel and toe production
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Horizontal Intercept Rotating Magnet Ranging System
Operations Magnets in drill string used to locate rotating magnet
in target well

Surveys are not |
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Graphic from HLB website
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Current NGP Dirilling Multi-lateral well design with vertical intercept
Proposal proposed as primary development scenario

Triple Stacked Lateral Well Design

Deviated Vertical
well Wellheads not shavwn dug to scale Well

Competent shale where 9 5/8" 36
""" Ibjft casing is set and tested,
below Pilliga Sandstonae

Surface casing is cemanted back to
ground level with specially
designed cement slurry

8 4" hole drilled 1o 55* hole
ll'lﬂl‘ Bl I!Il'l,ltl'll.l'!. then hald
to well TD

7" fibreglass casing used to
allow casing to be cemented
o surface and also allows well
intersection from the deviated
woglls lateral sections

7" 23 |byfr casing is run o TD
and cemented to surface.
'cl-‘il'-ﬂ-l 5 prespere tested onoe
{m!ﬂ'[]ﬂl} 15 complensd

6 1/8" Lateral sections drilled
through the coal seams to
/J| intersect wartical well

Whipstocks vsed to initiate
casing exits

Laterals drilled wp to
Well TD—950-1150 m True Vertical Depth Measured Depth Santos
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Well Design and Well Drilling Fluid: Purpose and Design Introduction
Integrity Planning

Drilling fluid has many purposes including;

« Maintaining wellbore stability and well control

 Removing cuttings from the wellbore

» Cooling and lubricating the drill bit

« Transmitting hydraulic energy to downhole tools and the bit

Drilling fluid systems are designed based on reservoir conditions and are specifically based on
pore pressure and rock properties.

Only water based drilling fluids using products approved for use in Australia will be used.
All drilling fluid products are tested to ensure they meet BTEX regulations.

Potassium Sulphate is one of the proposed drilling fluids to be used during the drilling
operations.

Potassium ion assists with geological inhibition, preventing swelling and sloughing in shales
and clays and assisting in wellbore stability.

A biocide, equivalent to those used in standard water well drilling operations is used to protect
against bacteria forming downhole.
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Casing Centralisation: Simulations used to determine
placement and frequency of centralisers in the casing
string to achieve minimum required standoff from
wellbore wall

Well Design and Well
Integrity Planning
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Well Design and Well Cement is engineered and laboratory tested with field
Integrity Planning samples taken to measure quality

CAUTION!
HOT
SURFACE

ENGINEERING
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Well Design and Well Cement is engineered and laboratory tested with field
Integrity Planning samples taken to measure quality

Thickening Time

Consistency 40 Bc 70 Bc 100 Bc
Time thr:mm) 339 4:08 4:29

Figure 1 —0611142 Surface Cemert TT Graph
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Ultrasonic Compressive Strength

Time (hr:zmm) 77 12:00 24:00
Strength (psi) 500 ga0 1210
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Well Design and Well Additional Cementing Operations Information
Integrity Planning

= Casing Hardware

. Top plug
+ Float Equipment
b C@Hfra liZ@TS Solid core
» Wiper Plugs
» Multi-stage tools
Bottomplug - Rupture disk
~ Hollow core
Drillire 4uid A
[airg strirg Bottom and Top Plugs
Source: Schiumberger

Santos

11 We have the energy.



Well Design and Well Well planning includes detailed evaluation of kick off
Integrity Planning point and build rates at each depth interval to ensure
drilling remains on target
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Well Design and Well Improving real time logging while drilling technology
Integrity Planning provides increased assurance of wellbore placement

IPZIG - Real-time GR Images
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Well Design and Well Improving real time logging while drilling technology
Integrity Planning provides increased assurance of wellbore placement
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Well Design and Well Effective planning is the best way to ensure a
Integrity Planning successful outcome
250 Project Management
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ety > Clear project objectives
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E
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Completion Designs All wells will be equipped with bottom hole pumps.
Typical designs include progressive cavity pumps and
electric submersible pumps
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Well Monitoring
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Thanks for your time

Any auestions?
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