CCUS - Right Sizing. How big (Mtpa) should | build my hub capture and
transport infrastructure?
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Figure 8: (a) Re-evaluated uncertainties in initial rate and decline after reservoir re-conceptualisation and re-interpretation of all dynamic data: (b)
f I TPOS and UTC for different project sizes.: (¢) EPOS and UTC for different project sizes

Figure 4: Evaluation of Technical and Economic Probability of Success for different project sizes (Mtpa), assuming a desired
injection life of 30 years.
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2 } : Discussion of Fig 4 Upper. This shows (a) a large injection Discussion of Fig 4 Lower. This shows (a) that most of the
2 | | uncertainty both in well initial rates and in decline rates. This lower well-initial and higher decline-rate well
- Time rj(years) | Is driven by wide ranges of “kh” from uncalibrated core and performanceg, have been dis_qualified. This is because of a
log data and by legacy, previous, geological depositional complete revision in reservoir sequence / depositional
Figure 1: Generic Storage Receiving Profile. conceptualisation which was then consistent with possible understanding as well as major dynamic injection
(S;grlé:;;r?:ci.p%urléagﬁaCSJJ.[O(?;Zieg,a?rr]\Sitﬁ\).an. GNa;TS:; z:lfirrfgtretaci;nh:fézggopzr?spects create a conundrum for barriers and baffles in the reservoir. This led to - Upper (b) - Cglibration data sets. ThIS Includes (l) de.tailed matChlng of
| ’ a very wide range of UTCs (well count driven). Technical oil and water production in the Moonie Field; and (ii)
Discussion of Fig 1: for any site there will be an (uncertain) probability of success falls rapidly for larger projects as it APLNG/Origin’s Managed Aquifer Recharge project; as
sustainable plateau rate (R;) and time (tp) at which this is caused to relies on the smaller proportion of highest performing wells well as town bores and other large scale abstraction. It
decline (and/or becomes limited by space to drill). Economic also includes a re-examination of all DST data sets.
For any given site, higher plateau rates will mean quicker onset of probability of success — Upper (c) — is shown for different The range ot UTCs is significantly reduced (well count
decline. Assume we build capture and transport with an asset life of target UTCs and project sizes. The highest EPOS is for reduction for a given plateau rate). However, the overall
say 30 years to match the pre-FID estimate of sustainable plateau projects less than 2 Mtpa. technical PO still reduce signiiicantly with time mainly
rate driven by restrictions in drillable area and well locations.
o _ The economic POS is significantly higher for the lowest
[1] !f |r.uect|or.1 starts to decline before 30 )_/ears, then ur)planned Example — hyperbolic risk (~2 Mtpa) project, than before dynamic appraisal.
emissions will occur => The capacity built was too big (wasted $9%) g is rate (q,— initial rate) , oDJ(1 b
is cumulative injection at time |y - -b _
[2] If injection does not decline, more capacity could have been built Z N mmﬁ: d;m;ra:e e 3 R [+~ — q? m
=> Abatement was sub-optimal (more emissions) b is decline exponent N '
Method denotes pdf derived from data and multiple model runs Understandlng development constraints |S key
| | | , | 6 wells for 5 Mipa = baeo |6 wells for 5 Mtpa T reasarmigoece L Dynamic site appraisal — especially long term tests
1] Map physical constraints to developable area, well e R e v L ?egsllnﬂt:[’[:-:cllmu?: and long term pressure transients — is essential.
.ay.'tOl:.t and surface infrastructure (well number oy, 240250 ol wer el After appraisal, high confidence in sustaining 2Mt pa
imitations) o] 6010 66 wells for SMipa for 30 years. But emitters in region are larger.
2] Map/model risk-based limitations to injection points Confidence is not “high enough” > 2 Mtpa.
gen.g.Igrzélmltyél’;g)potentlal leak paths such as faults Five main investment options ..
W . .
3] F Jacy _ i T i S 1. No further activity ... walk away
Oocus on major uncertainties In injection \ well3Yor 5 MIpa : .
berformance — t\JNO ain forms J @ N I (b)ﬁ LN ] f "Eﬂmmfj 2. Take (share) the risk ... Change the risk tolerance
[3a] Uncertainty in initial injection rate N 3. Investin further d.ynamic ap.prai_sal ($1OS. min)
o , Figure 2: Example of a type-curve approach to injection focussed on reducing uncertainty in LT decline
[36] ?ncedrtallﬂty In tpressure build up and therefore modelling over time. Note that uncertainties are the main focus. factors
|nje.c ion decline rates | 4. Find and dynamically appraise more sites: a
Consider a “type well” approach ...(Fig 2 & 3) \/ portfolio
#1 Model single well ... (c.p.) 5. Phase the hub development incrementally
 Informed by wireline, dynamic analogues, models, Example: define target rate and duration (e.g. 2.5 Mtpa & 30 years) (appraise while developing, $2 bin): build <3 Mtpa
and EWTS - Drill & install injection capacity (plus a redundancy) * Build suitable cash-flow models f| rSt and monltor
¢ An |n|t|a| |nJeCt|0n rate (& UnCertalnty prObablllty * Inject: then drill more as decline tends to target rate . goanTl't ‘dI:i.:-'::Q sequen(:(:;nBto C:Sh flow .
. - - Simulate this with initial and decline uncertainty pdfs * Calculate or pre-tax reak-even price (/¢ m u
denSIty funCtlon i Odf) . . » Constrain well-count by surface & sub constrai)r,lt: »|::>° Repeat for all injection simulations HOW blg ShOUId I bUIId "aw
° Pressure tranS|ent (bU||d-up) and Consequentlal . Some scenarios will not be able to sustain the « Constrain vs pre-defined max-UTC decision criteria
injection decline factor (& & uncertainty pdf) required rate (technical failure) - TPOS . e ey Epog m the max UTC 1) Itdepends ... on how much risk you want to take i.e. the
] s e o L Jarrrrrm risk that it’s not possible to sustain the injection of the
#2 Multiple wells over time ... R e S B captured rate
) g‘ggg;gfrggéjglgamlc analogues, extended well tests %“’ I ' E ° §.§ mn o 2) You can evaluate this risk in a structured way: focus on
. . " . TS [ B5 EEow] e uncertainties
* Modification to single well initial rate (& its pdf) e.q. 1§ 7 a0l — osomeagw
depending on cumulative injection to date B o= 3) You should undertake a formal economic Value of
- Modification to single well decline rate (& its pdf) due riecton o Information Appraisal approach to investing in storage
to cross-well pressure interference over time Figure 3: Simulated drilling & injection sequence to match a “target dynamic assessment
(reservoir dependent) | | sustainable injection rate (well count limited by constraints). Then . Capture and transport costs are in $ billions and
* REMEMBER that space to drill / well count is simulated FDP & unit technical cost ($/t) they scale with Mtpa
constrained . . . .
. Dynamic appraisal costs are in $10s millions
4) Dynamic appraisal’s not cheap ... but it’s a lot cheaper
than getting the size wrong
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