SOUTH WEST HUB

RESERVOIR MODELLING
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The South West Hub project is investigating the stratigraphy in the Harvey-Waroona £ | /o2 Wi Fauss
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area with a view to confirming the Lesueur Sandstone formation as an underground | | —_—
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Carbon capture and storage (CCS) is a proven technology which involves the capture : -j :
of CO, from industrial processes, the transport of the CO, to a suitable site and _3 Do EW
injection of the compressed, or supercritical, CO, deep into the earth where it | A|3:: — _ . .
becomes trapped in the pore space of rocks. I “ ] R ;Q
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The South West Hub CCS feasibility project is part of the Department of Mines and \!l : s
Petroleum and operates with support from the Australian Government. 3 ““ t 2 ol | ‘ 2
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Masses of data acquired by the South West Hub during six years of investigation has ; 1] §
been processed and combined to create a virtual scale model of the underground | 2l » \ £
area of interest, containing more than 166 million cells. 1~ hARvl
Wonnerup: ~3% Paleosol Yalgorup: ~31% Pa_leosol BUNBURY . % | é
e BRes=————— | o ~ 1 o — :
/k L ] \w\ 9 . o= = = . ;E‘:—; :: 370000 380000 390000 400000 410000 420000 430000 \ " 380000 384000 388000 392000 396000
b:" ? | = ;_' i = .:;E: . Surfaf:e imaging
— :ZI_ = ___:; * Mapping ¢ Log interpretation (Petrophysics, Mineralogy, Geomechanics)
o — —— == — e Well correlation
| o rumia e — —= —— e Surface identification
(ﬂ) Il e e Surface/subsurface interaction
= L = -
- f W] T T — B g

- ’
-

,
el " iy

-~ * Data input
o Information management
e GIS database

e Facies modelling

e Fault modelling

¢ Fracture modelling
* Hydrodynamic test
analysis

MODELLING

Once rock properties were assigned across the virtual reservoir, analysts
ran various computer scenarios to understand how injected supercritical MODELLI NG

CO, would disperse through the saline aquifer and how long the plume Petrel/
continues to move. WORKFLOW Ocean
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¢ 3D flow simulation

ODIN Reservoir Consultants conducted simulations to: « Geochemistry
1) assess the suitability of the Wonnerup Member, or lower part of the * Geomechanics

Lesueur Sandstone, as a CO, geosequestration reservoir and
2) provide confidence the plume would remain below 800 m for a period
of 1000 years.

Probability distribution of injectivity over 30 years

* Uncertainty analysis

* Upscaling

* Reservoir and aquifer
property population

P90 = 3.1 million tonnes of CO,

e 3D Geological model
¢ 3D Property model of the
reservoir and the overburden

The results of the modelling show that it could be feasible to inject

800 000 tpa of CO, over 30 years in the Yalgorup and Wonnerup Formations
in the Harvey area. The modelling studies show that all of the injected CO,
remains in the Wonnerup and that the main factors controlling CO, plume
migration are trapped gas saturation and the solubility of CO, in brine.

"y Uncertainties in end point relative permeability, vertical permeability or
P10 = 9.0 million tonnes of CO, the fraction of high energy facies in the Wonnerup are a second order

24 32 40 48 56 64 72 80 88 96 effect.

DYNAMIC MODEL

Reservoir simulation studies were conducted to assess the suitability of the
Lesueur Sandstone as a potential CO, geological sequestration site.

P50 = 6.1 million tonnes of CO,

SCENARIO TESTING

The ‘Reference Case’ was subjected to a range of different scenarios which
tested the assumptions on which the modelling was based.

The objective of the simulation study is to provide a suite of full field simulation
models which cover a range of subsurface uncertainties.

o Use Static Model to develop dynamic models Saturation after injection and after 1000 years
» Simulate cases of CO, injection and movement using wells Case | Model Name " odel oturation | (g/LnaclEy | eau | neltive permenbitty
Reference [Reference Reference 0.19 45600 Not sealing 0.12
o Generate plume maps as per the example below Vertical permeabilty of cels |
1 Holey Faults adjacent to faults is increased by 0.19 45600 Not sealing 0.12
2 HighKrg e Reference 0.19 45600 Not sealing 0.23
3 LoHyst Reference 0.10 45600 Not sealing 0.12

Proportion of High Energy Facies
4  |HighPerm P f High Energy 0.19 45600 Not sealing 0.12

Reference Case in Wonnerup Increased to 90%.

Mole fraction of CO, in the water phase 30 years of injection. Mole fraction of CO, in the water phase 1000 years after the cessation of injection.

Vertical and horizontal
5 |Hikvkh ' * 0.19 45600 Not sealing 0.12

permeability are equal.
Used Seismic Trend

0.000 0.025 0.050 0.075 0.100 0. ooo 0.025 0.050 0.075 0.100 Paleosols in the Wonnerup.
Fault transmissibilit
7 Fault_Trans Reference 0.19 45600 . o POy 0.12
multiplier of 0.1
8 LoSol Reference 0.19 200000 Not sealing 0.12
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Mole fraction of CO, in the water phase 500 years after cessation of injection.
Comparison of Reference and High kv/kh Cases
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Plume is ~ 7 x 7 km Little difference in the spread
.., of the CO, front compared to
= -—) — - the Reference Case

Mole fraction of CO, in the water phase 1000 years after cessation of injection.
Cross section through HI-2 and HI-6
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Mole fraction of CO, in the water phase 500 years after cessation of injection.
Case 5 (X-section through HI-2 to HI-6)
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