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understanding of PRMS.
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e “Full Project” vs “Ultimate Project(s)” area
e Overview of Process

e ED 1:PRs, Pg, Pd

e ED 2: Result of Discovery Test in Pod A

e ED 3: Results of TUD Process

e (Questions!



Key Points
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(1) Same as for Conventional accumulation PLUS

(2) Technology under Development (TUD) process for the Project likely
to be required for Unconventionals

( Note: PRMS 2.4 Unconventionals does not mention this,
neither does AG22 Ch10 Unconventional Resources Estimation!)

" Reserves must be based on EsT (Established Technology) for the Project
" CRs and PRs can be based on EsT or TUD for the project

" EsT is not the same as SEC Reliable Technology, it is a “subset”



spéﬁ Key Points (2/3)

(3) PRMS 2.4 Unconventionals

= Need for increased spatial sampling density (2.4.0.2)
= Direct technical evidence required for reservoir presence or productivity (2.4.0.3)
= Limited extrapolation from control point (2.4.0.4)

= A successful well test may be required to assign CRs where log and core data and
nearby producing analogs have not provided evidence of potential economic
viability (2.4.0.4)

= Pilot projects may be needed to define Reserves, which requires further evaluation
of technical and commercial viability (2.4.0.4) — this is inadequate - should say Pilot
projects may be needed to pass Discovery and/or progress through Discovered
Unrecoverable, CRs to define Reserves -> PRMS improvement
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4) Deterministic Incremental Method traditionally used BUT really
NOT appropriate to comply with PRMS principles

= No account uncertainty of outcome for same low, best and high project scope which
is critical for understanding well(s) performance
= Underlying geological and reservoir uncertainty, AND

= Uncertainty in applicability and hence range of outcome of applied recovery technology
(ie TUD) (which is a precursor to learning curve benefits)

= Use of pilots or field trials; typically, each pilot or field trial relates to a separate
investment decision for potential development around the pilot which is a separate
<PRMS> project (pod)

" The success situation of these, may lead to expansion of the area considered for
development

" Inconsistency with PRMS as project moves through PRMS framework
= Especially use of “concentric rings” P1, P2, P3, C1, C2, C3 to describe maturity
= Better to define project(s) in terms of pod(s) -> same # of wells -> range of recovery
= Facilitate investment decisions - suitable for “pilots” and up to “developable” areas



“Full Project” vs “Ultimate Project(s)” area



2049 What is meant by the term “full project”? workshop

Jim Ross (amuthor of Chapter 2, PRMS AG11 Applications Document) has
clarified the term “full project” area as follows for unconventional
accumulations:

If a pilot project is planned and budgeted, discovered recoverable quantities from the
full project, to the extent that the results of a successful pilot test can reasonably be
assumed to be applicable in areas away from the specific area that is subject to the
pilot test, may be classified as Contingent Resources.

- This means there is some latitude in designating a Contingent Resources area using a
planned and budgeted pilot project.

- However, this decision should be based on the quality/quantity of the available data, a
good understanding of the parameters controlling production, and the distribution of
these parameters in the play area

=> /tis unlikely that a “full project” area initially is the “ultimate project(s)
area” -> discovery, step out, appraisal including TUD via pilots typically
required

=> Extending an analogy to another area without a positive TUD result from
the original area should be avoided.




For selected ;carget:

|ll

A relatively small “Full Project Area” (ie
POD) is assigned given that the 2D seismic
and well data surrounding the discovery
well (@) are of poor quality

A planned and budgeted pilot project (%)
is located within the assigned CRs area:

Traditional Method: Incremental
Method: 3C CR area defined number of
wells based on the applied recovery
technology, concentric rings representing
1C, 2C, and 3C estimates of CRs.

OR

Alternate Method: Scenario Method:
Pod Area based on the same number of
wells for 1C, 2C, 3C with a range reflecting
the underlying geo and reservoir
uncertainty AND uncertainty in the
effectiveness of the applied recovery
technologyv.

. Jspéﬁ' Discovery -> CRs based on Planned &
LY Budgeted Pilot(s)

“Ultimate
Project(s) area”

N

Assigning CRs to
other areas
without actual
results from
starting areas
should not be
done

workshop

Pink area
remains
Prospective
Resources
AN

VAN

Key starting
Issue: How are
PRs throughout
the whole ares

justified? Should
be arange?

AN

Traditional Method:

Incremental
3C Concentric Rings
Alternate Method: ®
Scenario Pod Area

*

“Full Project”
area

Results from 1

well unlikely to be
representative of
area.
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“Full project area”

* The technique is referred to as
a deterministic (incremental)
method

* The red square is the discovery
well

 The 1C area (red + yellow)
contains 25 wells

 The 2C area (red + yellow +

Traditional Method -> Incremental Method@

workshop

Issue la:
Typically, each area
has its “best
estimate” of recovery.
How is uncertainty of
recovery due to
underlying geo and
reservoir AND
effectiveness of
applied recovery
technology get
reflected with this
method?

green) contains 81 wells

 The 3C area (red + yellow +
green + blue) contains 169
wells

Issue 2.

How does the
PRMS requirement
of 1C->1P, 2C->2P, [ Conting

3C->3P get followed infidence dijstribution” of CRs get reflected
by this method?

' Issue 1b:
rations a How does the PRMS requirement
of CRs representing the “full

e discovel jn this method since it typically is

a‘“success case”?
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 Match size of Pod to 2P Reserves using
Incremental Method. le 5x5 well spacing

e Keep this constant for 1C, 2C and 3C.

e Probabilistically calculate Low, Best and High
recovery (ie “full distribution”):

e Geo and reservoir parameters

e Recovery Factors assuming no issues with recovery
technology AND

e Effectiveness of recovery technology

 Determine the success portion, and hence
Pd(Trun)

e Calculate Pd(Full) by equating risked means

e Adjust Pd(Full) for other commerciality risk factors

“Full project area” — addresses all prior issues!

11

16

10

14

15

19

20

21

22

23

24

25

Other configurations are possible, such
as one ring each of 1C, 2C, and 3C
Contingent Resources, depending on
the evaluator’s confidence in how
reservoir parameters change away
from the discovery well
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Alternate Method -> Scenario Pod Method

“Full project area” — eg:

Frac Efffectiveness =0.7-1, TP5 50

Case VF_Unconv Pod A PRs potential ED1 -> ~1 pods = 25 wells
Wells 25 25 25 25
Area sq km 25 25 25 25 P90 P50
Recovery Factor with "no" issues with applied recovery technology 0.10 0.14
Effectiveness of Recovery Technology 0.70 0.84
Average overall recovery factor
Full Distribution (Bcf Sales)
Pg Pd Expected | Expected
P30 P50 P10 Mean Mean(Trun) X Outcome | Outcome
PTRSMean(Full) Pg=1 |for given Pg
75.0% 29.1 48.6 81.2 52.4 62.8% 32.8 24.7
PerWell| 1.16 1.94 325 | 209 |

Reporting per PRMS = Full Distribution, accompanying Pg and Pd

Comment

This is reflects range from discovering 1 Pod, recovery effectiveness uncertainty, TPS for incremental pod stand alone

Assumes:

Range of 25 sq kms will be discovered
Uncertainty in recovery technology

TP5 of 30 bef

Ok for reporting per PRMS3?

P10
0.20
1.00

workshop

RF range with “no” recovery tech
Issues eg from simulation

Recovery tech “effectiveness”

Mean P1

0.15 0.27  ie maximum recovery with no issues is 27%

0.84 1.16 ie assumed there is a chance that best achievable across all Pod wells is > 100%
0.12

Truncated Portion of Full Distribution (ie Success) (Bcf Sales)
Expected| Expected
TPS P90 P50 P10 Mean Pd 1ps* | Qutcome Outcome
Pg=1 | for given Pg

50 52.5 65.0 93.8 69.5 47.3% 32.9 24.7
PerWell] 2.10 2.60 3.75 2,78

Pd only includes consideration of being "economic and meeting defined investment and operating criteria”
Consideration of other commerciality criteria and commitment will likely reduce these
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Overview of Process (1/2)

Examining 3 Effective Dates (EDs):

High Level Chart of Unconventionals PRs -> CRs way to Reserves

Evaluate PRs for "Ultimate Project(s)

Area" Drill or undertake other

work to establish

Evaluate PRs for "Full Project Area(s)" * discoveryin Pod A

(i) TPS for Ultimate Projects Area
(ii) TPS for Pods

ED1

PRs for Ultimate Projects Area
ED2

PRs for Pod A, considering TPS is for Ultimate Projects Area

PRs for Pod A, considering TPS is for Pod stand alone

Unsuccessful

Discovered
Pod A

I

Discovered
Unrecoverable
i
H

TUD process
for Pod A?

Remaining PRs given Discovery for Pod A

CRs Dev Unclarified
Planand Budget for Pod A
Pod A Pilot for TUD Update Remaining
PRs

—_—

Pod A Discovery -assumed that that recoverable quantities will require and qualify for TUD process

Discovered
Pod A Pilot Unrecoverable
"technically unsuccessful”
CRs Unclarified Evaluate
Undertake Pod A Pilot deemed s ";h:' fecor remaining
Pod A Pilot “"technically successful" U bl PRs - decide
nrecoverable followup work
Pod A Pilot deemed "EsT
for Pod A" CRs taken forward
to assess at Project

ED3: As shown

Progress
as
decide
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Overview of Process (2/2)

Path through FC4b TUD for the Project:

From
FC4a

Is the technology demonstrated

commercially viable!"/in subject =up  Subject/Analogous or Non-
analogous reservoir?

resenvoir or analogous reservoirs?

¥

v

Est for the Project ==
Discovered Recoverable -*

Subject/

Non-analogous

I= the technology demonstrated
commercially viable in non- - N —p
analogous resernvairs?

nalogous

Resources may be CRs

Go To FC4a to
assess Project

Is the technology demonsirated
technically viable in non-
analogous resenvoirs?

Is a pilot necessary to demonstrate
commerciality subject resemnvoir?
Typically, =™

Y

v

DISCOVERED

UNRECOVERABLE

| Conduct test project (1 or more wells). |

| Conduct TUD Pilot (1 or more wells), |

CR DEVELOPMENT
UNCLARIFIED

Note (1): “commercially viable” refers to
the recovery process being technically
mature enough as part of meeting the
“technically mature, feasible development
plan” requirement of the Commerciality
Criteria (2.1.2.1 A).

I Commercially viabla!" )4— Results? —h‘ Technically Unsuccessful )—)

\

Are TUD reguirements met:
Active?
Direct evidence?
May reasonably be expectad to be
available for commercial
application?

':I Technically successful |

|

Are unreasonable improvements
in commercial conditions or — ¥

technology required to
commercialise?

Decide to continue with test
project or TUD process?

—

DISCOVERED
UNRECOVERABLE




ED 1: PRs, Pg, Pd
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ED 1: PRs, Pg, Pd (1/7)

PRs need to be based on sufficient technical and other
information to be credible -> if not justified -> PRs should not
be recognized until such information is obtained!

FC2: Undiscovered PIIP = Prospective Resources (PRs), Play, Lead, Prospect
» Such information may be available directly from
the subject area (eg existing wells and seismic)

PRPLAY

Project associated with a
prospective trend of
potential prospects, but
requires more data
acquisition andior

> Adjacent areas e cvikatonto drve

» Beware building too much from “nothing”!

Drill exploration well and
assess whether intersected

resernvoirs pass Discovery
(Refer FC3)

Existing (typically) conventional
wells and seismic




ELGY ED 1: PRs, Pg, Pd (2/7) Workshop

Ultimate Projects Area

(1) Pick a target formation 1ﬁm—h
“ . ” , Semfeme ST - Note existing wells and seismic
(2) Determine “Ultimate Project(s)” area Njaroect &
- Remove non-permit area(s) w;’)v"O - ¥
- Remove areas Absent, or No productivity 2 P?Lﬁm:“ E
-> Ultimate Project(s) area ¢ Foal
H H Tirrawar E)a"lx'*'l—‘? - i ?
(3) Decide recovery process options i3S Recovery Process options:
(4) Pick size and location of initial “Full Project” areas et Vertical Frac (VF) wells, or
-> Each “full project” area = <PRMS> Project Horizontal Multiple Frac

(5) Play Risk elements - PRMS does not address “play risk”, should it?
(6) Prospect Risk elements for Unconventional (eg):
Pg = Prs x Pch x Psl x Pd o

*Reservoir (Prs)= Presence & Quality

*Charge (Pch) = Maturity and not migration

*Seal (Psl) = Top & bottom seals. . .
Pg = 0.75 in this eg
*Deliverability (Pdl) = a combination of frackability (brittleness, elasticity, stress magnitude/principle) and ability to deliver to a

surface infrastructure (pore pressure).

(7) Derive PRs for the Ultimate Projects area target zone — “full distribution”, Pg S — |§h "

(8) Estimate potentially recoverable quantities from “full project” areas upon discovery — full distribution, Pg
(9) Determine Threshold Project Sizes (TPS)

— Ultimate Projects Area, Full Projects areas (covering “ultimate projects” and “stand alone”) —— ik |g TE
(10) Determined Pd’s for “full distributions” from Truncated Distributions Pd’s (only considering economics in this eg)
(11) Select recovery technology option to represent PRs and way forward

we bt I 18 e s | |8 IN I!] IE Il I
(12) Pick location to attempt discovery — iteration and decision tree analysis likely required



23 ED 1: PRs, Pg, Pd (3/7)

Early Phase

Typicaily, 2-4 direct offsets (i.e., horizontal weli
locations) are assigned as proved undeveloped, 1-
2 additional probable undeveloped reserves, 1-2
additional possible undeveloped reserves. More
direct offsets may be possible with higher
confidence,

Scenario 1 Scenario 2
——

Eariling lsclioh

Froad undssa pad bocation I

Fritanls reies e bcains

Fray e noieasd pps o foc al ion

Mote: Without commercial considerations. all
locations nead to be categorized as resources and
classified the same way described above.

Intermediate Phase

Typicaily, 4-8 direct offsets (i.e., horizontal well
locations) are assigned as proved undeveloped,
number of probable and possible undeveloped
locations should be guided by interpretation of
productivity away from proved locations.

It is possible assign beyond direct offset if
sufficient proximity exists between preducing
Ilacations exhibiting consistency in productivity.

Scenario 1

- =
L

(T

afl- TR ).

E visidn Wil ion

oo U opod i
Frosstie andesiopsd focshon
Pl b e ng e ioradkan

Mature Phase

During this phase of development, typically many
(£.9., hundreds) wells exist with established
production trends. Based on consistency of well
performance, it is possible 1o assign proved
undeveloped locations at greater distances beyond
direct offsets.

Nate: For this example, all
areas can be considered

as proved If producing

locations exhibit

consistent and repeatable
| well performance.

(O AT, P T
P i

I Es g lecatien
Pt urieest o e ocalion

Fig. 10.19—An example illustration of assigning resources to undeveloped locations in the deterministic incremental approach.

For HMF Recovery Process “full project areas”, use “Early Phase Scenario 2”
per AG22 Fig 10.19:

(
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Recovery Process: Vertical Frac (VF) wells

N

N

Ultimate Projects Area:

- 6 x VF “Full Project” are

- 150 well locations

=
. - I I [
B

- 150 sg kms G
- TPS—100 Bcf Sales Gas '

T
L]

- Pg=0.75 e

RF Range — no issues

workshop

Recovery Process: Horizontal Multinle Frac (HMF) wells

N

Ultimate Projects Area:
- 8 x HMF “Full Project” areas NI I
- 72 well locations ’
- 144 sq kms 712 |5
- TPS—100 Bcf Sales Gas : RN
- Pg=0.75 '

RF Range — no issues

P90 — P10: 10% - 20%

P90 — P10: 30% - 50% B | e A I B

Effectiveness of recovery proce

Effectiveness of recovery pr

P90 -P10: 0.7 - 1.0

VF “Full Project” areas:

- Based on traditional “2P” area

- 25 vertical frac wells

- 1 km spacing

- Area 25sq kms

- Will have Low, Best and High estimates
- Stand alone TPS — 50 Bcf Sales Gas

P90 -P10: 0.3 - 1.0

HMF “Full Project” areas:
- Based on “2P” area per AG22 Fig10.19
- 9 horizontal wells with multiple fracs For Initial “full project area” Pod A

. Proposed location for
- 2kmx1km=2sgkms spacing P Discovery We”.

- Area 18 sq kms Test Project (not required
- Will have Low, Best and High estimates in this eg)
- Stand alone TPS — 50 Bcf Sales Gas TUD Pilot (2 wells anticipated)
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Recovery Process: Vertical Frac (VF) wells

Prospective Resources Potential - Ultimate
Projects Area - Vertical Frac Wells
TPS 100 Bcf (Bcf Sales)

1500
1000
500 I
o HMa_ III- I.. II.I III- | | |-
PS0 P50 P10 Mean Expected Expected
Outcome Outcome

Pg=1 for given Pg

B Maximum Potential of Ultimate Projects Area 150 sq kms Effectivenss 1
B Maximum Potential of Ultimate Projects Area 150 sq kms Effectivenss 0.7-1
W Maximum with area 25-150 sq kms, Effectiveness 1

M Area 25-150 sq kms, Effectiveness 0.7-1

ED 1: PRs, Pg, Pd (5/7) — Ultimate Projects Area

1500
1000
500
Pd fun*
0
Mean(Trun) X
PTPS/Mean (F
ull)
0.99
0.99
0.87
0.80

Prospective Resources Potential - Ultimate
Projects Area - Horiz Multiple Frac Wells
TPS 100 Bcf  (Bcf Sales)

k.. Ill- |||I Ill. Ill. ..
PSSO P50 P10

Mean Expected Expected
Outcome Outcome
Pg=1 for given Pg

B Maximum Potential of Ultimate Projects Area 144 sq kms Effectivenss 1
B Maximum Potential of Ultimate Projects Area 144 sq kms Effectivenss 0.3-1
B Maximum with area 18-144 sq kms, Effectiveness 1

M Area 18-144 sq kms, Effectiveness 0.3-1

» Both look good on the face of “Ultimate Projects Area” recoveries alone

> HMF looks better

e Should do some cashflow analysis and decision evaluation

» What would be the PRs per PRMS, if any of these?

SPE

rkshop

WO

Recovery Process: Horizontal Multiple Frac (HMF) wells

Pd u*
Mean(Trun) X
PTPS/Mean (F

ull)

0.99
0.99
0.99
0.93




ijéﬁ' ED 1: PRs, Pg, Pd (6/7) - Pod A TPS 100 Bcf Sales Gas 'SPE

workshop
Recovery Process: Vertical Frac (VF) wells Recovery Process: Horizontal Multiple Frac (HMF) wells
Pod A Potential - Vertical Frac Wells - Pod A Potential - Horiz Multiple Frac Wells -
TPS 100 Bcf (Bcf Sales Gas) TPS 100 Bcf  (Bcf Sales Gas)
200 200
150 150
100 100 II I
50 Pd un* 50 Pd sui*
. II Il II | [ . Il II I II L. o
e Grees Seeed e e Gpeed Geeed et
Pg=1 for given Pg ull) Pg=1 for given Pg ull)
B Maximum Potential of Pod A 25 sq kms, Effectiveness 1 0.15 B Maximum Potential of Pod A 18 sq kms, Effectiveness 1 0.76
B Area 25 sq kms, Effectiveness 0.7-1 0.09 B Area 18 sq kms, Effectiveness 0.3-1 0.40

» Limited chance of a single pod covering the TPS (100 Bcf) for the Ultimate Projects area
» HMF is better

e Should do some cashflow analysis and decision evaluation

» If PRs for Pod A were being reported, which would they be, if any of these?



G289 ED 1: PRs, Pg, Pd (7/7) - pod A TP 50 Bef sales Gas

Recovery Process: Vertical Frac (VF) wells

Pod A Potential - Vertical Frac Wells -
TPS 50 Bcf (Bcf Sales Gas)

200
150

100

50 I I I I . Pd fun*
0 . . l l . . . Mean(Trun) X

Mean Expected Expected PTPS/Mean(F
Outcome Outcome
Pg=1 for given Pg ull)
B Maximum Potential of Pod A 25 sq kms, Effectiveness 1 0 77
M Area 25 sq kms, Effectiveness 0.7-1 0 63

200

150

10

[=]

5

[=]

Pod A Potential - Horiz Multiple Frac Wells -
TPS 50 Bcf (Bcf Sales Gas)

Mean Expected Expected
Outcome Outcome
Pg=1 for given Pg
B Maximum Potential of Pod A 18 sq kms, Effectiveness 1

M Area 18 sq kms, Effectiveness 0.3-1

» Much better chance of a single pod covering the TPS (50 Bcf) for stand alone

» HMF is better — selected as go forward recovery process basis for estimates

e Should do some cashflow analysis and decision evaluation

> If PRs for Pod A were being reported, which would they be, if any of these?

SPE

WOT

Recovery Process: Horizontal Multiple Frac (HMF) wells

kshop

Pd f*
Mean(Trun) X
PTPS/Mean (F

ull)

0.99
0.83



ED 2: Result of Discovery Test in Pod A

(1) Discovery Test Unsuccessful
(2) Discovery Test Successful BUT reservoir “non-analogous”
(3) Discovery Test Successful and confirms pre-drill technical viability
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FC3: DISCOVERY TEST: Prospect (or Undiscovered PIIP) = Di

p—ps <

(1) Discovery Test Unsuccessful

» Exclude Pod A from Ultimate Projects area
» Must be justified if NOT excluded

» Reassess parameters and risking

» Possibly change “full project areas”
» Evaluate remaining PRs, “full project area” potential, Pg, Pd

» Decide go forward plan



ED 2: Result of Discovery Test in Pod A (2/4%kshop

(2) Discovery Test Successful BUT reservoir “non-analogous”:

FC3: DISCOVERY TEST: Prospect (or Undiscovered PIIP) = Discovered PIIP

da ‘“-
MPE%
: \‘_Illternatlonal
¢ .

If discovery does not confirm pre-drill technical
viability expectations ie “non-analogous” -> need
to implement test for “direct evidence”

e

1

Peneirated by a
w?

1 u . .
v | NEEoEREaE » Pod A remains Discovered Unrecoverable
Uttty i s i PG . .

—tepmes ep EREE. . i S [ S Resources until pass requirements of TUD
e l AR AAEERE » Evaluate remaining PRs, “full project area”
I TS potential, Pg, Pd

FC4a: Discovered PIIP = Contingent Resources (CRs) based on for the Project

Defined Project & Estabiished
> P Defined =y P Technology for the =P
Conditions? Project?

|
Y
v

FC4b: CRs based on

Is the technokagy
Subjeclinalugows o Hun
> S Rt > e




i ‘“-
CR51
: \‘_Illternatlonal

¢ “"

ED 2: Result of Discovery Test in Pod A (3/4%kshop

(3) Discovery Test Successful and confirms pre-drill technical viability (1/2):

FC4b: CRs based on

for the Project

Man-.
Is the technalogy demenstrated e LT Is the techn
commercially viable('lin subject g SublectAnalogous orbon- commercially viable innon-  — N — ]
reservoir or analogous reservoirs? analogous reservoir? analogous reservoirs? analoge
- | S —
Y Subject/analogous = 5 F
v 1 e |y ] =
[,E.’t for mhp'qect == Is a pilet necessary to demonstrate
commerciality subject reservoir?
Resources ma y be CRs Typically, *Y" B "
u
x|
Solo Fﬁ:}."&""i DISCOVERED
UNRECOVERABLE J
| ‘Conduct test project (1 or more wells). |
1 .
C ble!"! Resulis? Technic: i i
|
P [ |
[
[ conduct TUD Pilot (1 or more weils). | Y
‘Are TUD requirements met:
EVELOPMENT Active? Are asonable improvements
CRIJEIIICLAI:IFIED Ym Direct evidence? Ll mmercial conditions or —
May reasonably be expected to be - technology required fo
available for commercial commercialise?
application?

Mote [1): "commercizlly viable” refers to
the recovery process being technically
mature enough as part of meeting the

“techni ature, feasible development
plan” requirement of the Commerciality
Criteria (2.1.2.1 A).

If discovery confirms pre-drill technical viability
expectations for recovery process

» Check TUD requirements met? -> Yes ->TUD process
» Promote Pod A to CRs Dev Unclarified?

» No, better to wait for results of TUD process

» Especially if pod is FIRST TUD process
» Reassess parameters and risking

» Evaluate remaining PRs (7 pods), “full project area”
potential, Pg, Pd

» Ready to implement TUD process
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(3) Discovery Test Successful and confirms pre-drill technical viability (2/2):

TPS 100 Bcf Sales Gas TPS 50 Bcf Sales Gas
Pod A Potential - Horiz Multiple Frac Wells - Pod A Potential - Horiz Multiple Frac Wells -
TPS 100 Bcf  (Bcf Sales Gas) TPS 50 Bcf (Bcf Sales Gas)
140 140
120 120
100 100
80 80
60 I 60
40 Pd fun* 40 I I I Pd ¥

20 20

0 . I . . Mean(Trun) X 0 . Mean(Trun) X

Mean Expected Expected PTPS/Mean (F Mean Expected Expected PTPS/Mean (F

Outcome Outcome Outcome Outcome
Pg=1 for given Pg ull) Pg=1 for given Pg ull)
M Area 18 sq kms, Effectiveness 0.3-1 0 40 M Area 18 sq kms, Effectiveness 0.3-1 0 83

» May report CRs for “full project area” Pod A, though prudent to wait until TUD process results
» Compliant TUD process

» Distribution the same for each TPS, but Pd lower, 0.4, for TPS 100 Bcf vs 0.83 for TPS 50 Bcf

» Assumes same parameters and recovery process effectiveness as pre-drill estimates

» Redo remaining PRs per ED1 (parameters and risking updated as appropriate)



ED 3: Results of TUD Process



£QYED 3: Results of TUD Process — Pod A (1/3 ) workshop

for the Project

FC4b: CRs based on

From
FC4a

Mon-analogous
Is the technology demonstrated ghE— - is the technology demonstrated Is the technology demonstrated
commercially viable!'! in subject Hp IR s T BT LLET — commercially viable in non- - —» tachnically viable in non- 1M
reservair or analogous resenvoirs? analogous resenvoir? analogous reservoirs? analogous resenvoirs?
I Y — s
1 Subject/analegous 'IIr
DI'Es‘ f"':;’ﬂi'?mt =bT P W Is a pilot necessary to demonstrate
F;:z:fces v GI:':'(?R: * commerciality subject reservoir?
¥ Typically, *y"
b
f" e F:;":; DISCOVERED
UNRECOVERABLE |

| Conduct test project (1 or more wells), ‘ |

AL [ Commercially viable!! ' }_, Decide to confinue with test
Reszults? Technically Unsuccessiul & o confinue
| H N project or TUD process?

s v % n

-.:I Technically successiul |

i

Conduct TUD Filot (1 or more wells).
DISCOVERED
Are TUD requirements met: UNRECOVERABLE
EVELOPMENT Active? Are unreasonable improvemenis
CRUI:ICLASFIED Y - Direct evidence? “+ N in commercial conditions or — ¥
May reasonably be expected to be techmology required to
available for commercial commercialise?

application?
Mote (1): “commercially viable” refers to
the recovery process being technically
mature enough as part of meeting the "
“technically mature, feasible development
plan” requirement of the Commerciality
Criteria (2.1.2.1 A).




#"Eg ED 3: Results of TUD Process — Pod A (2/3 ) %kshop

» 4 broad outcomes may occur for the “Pod”

» Each have implications for placement in PRMS
Recovery Process: Horizontal Multiple Frac (HMF) wells

» And next steps ...

Different Results of Pod ATUD process

(Bcf Sales)
Pod A Result Result > Ult | Result > | Technically Technically
Projects TPS | Pod TPS | Successful | Unsuccessful 300

(i) Commercially 250

Viable for / / / 200

Ultimate Projects

area

150
*
(ii) Commercially / ‘/ 10 Pd full
Viable for Pod 5 I I I I I Vean(Trun) X
P20 P50 P10

0

0

(iii) Technically 0
Successful / Mean Expected Expected PTPSIMean(F

{jTachnically Outcome Out.come ull)
Unsuccessful Pg=1 forgiven Pg

Vv B Pod AEsT for Project covering TPS 100 Bcf Sales Gas - Pod development and tie-in 0.98
1/1/ B Pod A EsT for Project covering TPS 50 Bef Sales Gas - Stand alone 093
/ B Pod ATechnically Successful TPS 50 Bef Sales Gas - Stand alone 0.28

x B Pod ATechnically Unsuccessful - Very poor recovery process effectiveness 0 00




“spé,ﬁ ED 3: Results of TUD Process — Pod A (2/3 ) %kshop

(i) &(ii)@”CommerciaIIy viable”
(iii) Technically Successful
(iv) Technically Unsuccessful

»Rework all estimates and risking —> follow-up discovery test and pilots

» Technically Unsuccessful “full project area” should remain “discovered
unrecoverable” or be relegated to “discovered unrecoverable”, especially if
tried “twice”

- If not relegated, must be justified;

- If TUD no longer active, or, not supported by direct evidence or, requires
unreasonable improvements in commercial conditions or technology to commercialise
-> must be relegated to “discovered unrecoverable”



Questions!
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