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- WHY PLAY MAPPING INTEGRATED WITH WELL FAILURE ANALYSIS MATTERS
- AN EXAMPLE FROM THE EAST JAVA BASIN, INDONESIA
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Mature basins, including many of those in Western Indonesia, are ones that have been intensively
explored, typically over many decades in a competitive environment where the full technological armory
available to explorers today has been routinely applied (e.g. 3D seismic imaging and depth conversion,
AVO) such that all of the significant simple structural traps (anticlines, highside fault blocks/horsts etc.)
have been drilled and explorers are left with the smaller typically sub economic simple traps and larger
more complicated trap types. Many of these more complex trap types involve base seals, fault seals and/or
pinch outs making them inherently more risky than the simple highside traps which only require an effective
top seal (and flank seals where there are faults).

The challenge for explorers is firstly to recogni

such mature settings and hence itds back to the
dataset of geological data from wells and seismic data in such a way that the most prospective areas for
looking for subtle traps can be efficiently determined together with a calibrated understanding relative to
historical success rates and discovery sizes for these different trap types. The former is delivered via the
application of well-established play fairway mapping methods such that areas of proven reservoir, seal and
charge are mapped out spatially on a play by play basis. There are many methods of doing this but the

best method, particularly in areas of complex and

CRS maps where the shared and independent risk components are separated for each risk element. The
latter challenge is the systematic classification of the well failure, discovery and prospect inventory in these
proven areas. In this way failures of complex traps beyond the proven play fairway are excluded, the
explorer gets a spatial focus and the real exploration record for such tests and why they failed can be
determined and the best prospects quickly high-graded.

An example of how this approach can be applied to data from the East Java basin is presented to show the
methodology and highlight remaining exploration potential both within proven and unproven play areas.

This methodology is repeatable and applicable to other western Indonesian Basins. The key is to collate
the key failure and discovery data in the more heavily explored portions of the basin to assist the
exploration effort. Large complex trap discoveries are not common globally and are frequently solitary (e.g.
Buzzarddin the Inner Moray Firth) but when they occur they are transformational for exploration companies
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AProven Basins are almost all fully
explored/mature and only offer small
economically risky opportunities

AAIl the simple highside traps and all the
obvious amplitudes have been drilled T what is
left is small and/or risky

_ AFrontier Basins are geologically risky i charge

SIOnter is main risk factor

Basins

Aln both cases risk is fAbado so
environment no/minimal exploration is happening globally..
most companies if they are doing anything are heading back to
their core (mature) basin porttf
and cheaper incremental quick exploration opportunities

GIS-PAX Pty Ltd © 2015 4
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Phu Khanh Basin
ONLY new province in
last 5 years

Rest are minor
province extensions

Outside of Sarawak all Mature -

Basin exploration discoveries Tl a e
have been modest i basins A N 4 o

GRPPALAO 26 ¢ A A Longley, 2015 SEAPEX Conferen
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Failed (to date) exploration areas
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plays have all
failed
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AlIn Proven Basins 3D has been widely applied
and most people are finding smaller and
smaller discoveries in established plays

A Even in Sarawak the discoveries are in old established
plays that have been re-invigorated with new ideas.

ARecent frontier basin tests have all failed

Frontier
Basins

GIS-PAX Pty Ltd © 2015
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As success rates
improve to 40-50%
Average discovery
sizes in 2014 have
fallen to ~20mmboe
from ~100mmboe in
2000 and activity
levels are falling

We are drilling less and finding smaller fields in the old basins i something needs to change..
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Frontier
Basins
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Geologically
Led Exploratio
Non Amplitude
Supported
Exploration

Geophysically
Led Exploration
Amplitude
Supported
Exploration

AThe first key issue is to
give up the reliance that
we all have on
geophysically led
exploration in proven
basins = amplitudes

Alt simply does not
deliver in mature basins

Alts time to go back to
geology..

A In frontier basins and in areas
with imaging issues then yes
it still has a part but it is not a

magic bullet in mature basins
13
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New Province DiscoveHdes
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Cumulative Discovery Volumes

All Amplitudes

drilled here!!
Undrilled 1stwell 1st Discovery

..that amplitude supported discoveries are useful in
frontier settings since it helps de-risk charge but it
does little for you in mature settings.. Why??

..the answer is simple i ALL the big amplitudes get
drilled after the initial discovery period and there are
none left to be drilled in the later exploration phases..
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Area Types
[ 1 Tertiary Thicks
Mz no Tertiary Burial
Flank of Tertiary Thick with Mz
/. MzFoldBelt

Eastern Indonesia is all about understanding the interchange between the Mz and the
Tertiary depocentersit he i ndustry perceives this area



Discovered vs my estimated YTF Volumes for Different Potential Exploration Areas in Eastern Indonesia



Geologically
Led Exploratio

Non Amplitude
Supported
Exploration

Eastern
Indonesia

' in Potential
Erontier \ AFrontier Basin Potentia
Basins Geophysically

remains in Indonesia
Led Exploration

Amplitude A Good geology and regional
Supported thinking key skills

Exploration o ]
A (+ competitive fiscals)
A Not industry focus right now..
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Geologically
Led Exploratio
Non Amplitude
Supported
Exploration

So if Frontier Basins are unlikely to deliver materially in the

short-medium term in Indonesia we are left with proven basins

I principally located in Western Indonesia i where geophysical

fiwinky blinkieso ar e unl i kely going to del i’
the simple structures are drilled..
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Geologically
Led Exploratio
Non Amplitude
Supported

Exploration

ASi mp
Basins

AThe second key
ISsue is to divide
the proven basins
Into effectively 2
different types

1. Which basinswill AMy ol d fiserendi

have large complex
traps present?

2. Where in those
basins should |
chase complex
traps?

concept. . O you
large discoveries in simple
basins that are well
understood and imaged that
have been efficiently
explored..

A You effectively want the
shaly complex basins
(complex in a stratigraphic or
structural sense) with
multiple source kitchens
levels T these are the basins
you can hide things in..

23
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AExample of a Simple Basin Central Sumatra vs a
Complex Basin East Java

Central Sumatra Basin

Historical Drilling Success - Rolling Average by Number of Years Discovery History against Date by Play . . .
] R T A Big discoveries early

Lo « A Basin now creamed

) E]‘; “ A Basically one play/target

L . level

|52 ** A Drilled to economic limit
A -+ A Efficiently explored i

19'40 1950 19;50 19%0 1980 1990 2000 2010 g 01530 1940 1960 1960 1970 1980 1990 2000 zulm0 A POtentIal for |arge Complex
e traps minimal

East Java Basin

— HlsboncaanIllng Succe:‘:;s?et):ll:zgs;veragehyNumberonears s;n;c;\:ryH 1ry:m:m te by Play A B|g discoveries |a_te
jew itk . A Basin not creamed
: g |[f=r = A Multi-play/target levels
g ffer = A Exploration less efficient i
P DA L B et L awo onshore/offshore multi-
Efz = = N %m_...%. = 1 1000 operators
o e e o R e s S0 bl o A Potential for large complex
traps significant
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Geologically ASi mp
Led Exploratio Basins
Non Amplitude

Supported

Exploration

1. Which basins will
have large complex
traps present?

2. Where in those
basins should |
chase complex
traps?

AThe third issue is
where to look for
large complex
traps in these
complex basins?

A Complex traps are
generally multi-seal
(top/base/flank) and are
inherently risky

A The best place to explore
for these is in proven play
segments where the other
risks
(reservoir/seal/charge) are
all proven

A Traditional Play Analysis
identifies these areas..
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Frontier
Basins

GIS-PAX Pty Ltd © 2015

Geologically
Led Exploratio
Non Amplitude
Supported
Exploration

Geophysically
Led Exploration
Amplitude
Supported
Exploration

ASi mp
Basins

SIDVEL This is where you
Play look for complex
SEgMents TP
PLAYER
Unproven
Play
Segments

Play Analysis IS basic petroleum geology

A Nothing new or magical
All we have done is build a piece of software that
geologists can use and understand..
= Common Risk Segment Mapping PLUS trap type
tested PLUS you can include and evaluate prospects in
context

A Play Analysis is NOT traffic light maps!!
Player is useful in all settings but is most useful in mature

play settings where geos generally drown in data.. 57
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Industry leading data suppliers
to the E&P companies

LIS
PAX

GIS packages for exploration success

Rose &Associates

Industry leading
training and advice
company

ROBERTSON

A CGG Company

‘l Wood Mackenzie

A Verisk Analytics Busine

! nefte

E&P Companies
Multiple contacts plus

attendees to annual User
Group Meeting to discuss
product developments
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GIS packages far exploration success

The GIS-Pax Product Suite

CONVENTIONAL PLAY EVALUATION  : UNCONVENTIONAL

Structured Project/Defined Plays : Freeform=Undefined Play Intervals

ArcMap Environment

: PLAY EVALUATION

=
~_~

Indicative Company Outputs

1

PLAYéR FLAYéR PLAYER
PLAYPEN PLAYPEN
Sy — I Other
IHS Markit Databases
AccuMap

Calibration of success rates and volumes by play and trap type

Play & Basin Traffic Light or Numeric Sweetspot Maps

Quantitative Play and Basin Assessments i Basin Yet-to-Find estimates
Block Rankings by Block/Section or Play/Bench level

Block Rankings by volume and/or value rankings

PLAYHOUSE

Intranet / Arc Server Environment

Company Library of Player and Playpen Projects that
. can be viewed on your intranet and be uploaded or
downloaded with a single click

Indicative Company
Inputs

Conventional..

Discovery volumes
TWT/depth grids

Well failure evaluations
Paleogeog/GDE maps
Source rock evaluations
Migration evaluations
Real prospect evaluations
Psudo prospect estimates
Confidence maps

Drilling costs

Value estimates $/boe
Key image database

Unconventional..
Depth maps
Temperature maps
Maturity maps
Thickness maps
TOC maps
Pressure maps
Shale density maps
Drilling cost maps
Distance to pipelines
cher maps

Efficient Knowledge
Capture

-2 \/ersion Control

Store of key documents
Easy download and
update functionality

—
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reduced due to charge

Composite Common Risk Segment Map
(shows overall play risk)

after Fraser 2012
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;  Each Polygon has 3 values 1

1 shared/play x not/shared/local/prospect specific = Average Prospect
POS/COS/Pg

Play Prospect Overall

& & Reservoir

Seal /Trap Effectiveness

L

X — Trap Presence
Charge
Play CRS Maps
Tfr‘lis Staﬁk dlefin_es This stack defines This stack is an
where t_ ehp ay 1s the inherent estimate of what
]I?r_oven—t e variability of the a typical prospect
airways. prospect level risks. COS might be.

Doing the splitting of chance is a skill that has to be taught. It is easy but many
people in the industry today including many very senior explorers have never
seen this approach and get confused/scared then retreat to the myopic traffic
light world. For the record IF you have a split risk evaluation in Player you can
easily output a traffic light stack for these managers 1 the reverse is not true!

GIS-PAX Pty Ltd © 2015
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AThe 3 advantages of split risk maps are.

A There is a direct numeric link between the play maps and the
prospect risking estimates

A In areas with complex geology the play fairways are readily
defined and identified

A The impact of success of one prospect on others can be gquantified

- Detailed
Regional
~ quicklook Study Scope h?gzsnd Boundari | Map Link | Complex | Portfoli
Smtaive es to | Aras- | o
mapping Common Risk Maps i Geologica Pr‘;ﬁplfa De‘;‘”:t'on Impact
i ht 12 = of play of
Type Values fairways Sllcces
: o :
S : i
c Split i :
e B wwe PO O O O
c Average IS ,
i Prospect
() 1
Goldilocks= Average P P P O O
Qualitative Traffic Lights Prospect
Little Data/Time

. i gplit Risk P P P P P
34
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Portfolio
Analysis

Split Risk maps integrate play

and real prospect evaluations
Traffic Light Maps do NOT.

Portfolio
Analysis

Split risking play
mapping types have
direct linkage
between prospects
and plays and
Player can do smart
analysis

Prospect Play
S Maps
Regional Detailed
N quick look Study Scope heartland
. " areas
These p|ay Quantitative
. YTFand value | = e o o e e
mapping typeS . mapping Common Risk Maps
have NO linkage ! PRl
i 4 N
between : / N
prospects and | _ammmmm— Il \\ r
plays (or any kind = e \\l . !
f analysi e , ; \ -
of analysis) -§ /, i ® Y S;_)Ilt -
= / Average | \EhSk b
Not Play . | Prospect/ Se__.’
T« ‘o ; ,l
B aSed Goldilocks = ,/7-
7’

Exploration!
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East Java Basm Locatlon Map, showmg study area, bathymetry (200m
and 1500m bathymetry contours highlighted), wells & flelds

kongley et al., 2016 (this conference)

* Whole basin is being evaluated by Chris Kenyon using Player
* Product will be available for purchase when complete

* Chris has worked in East Java & other Indonesian &
Southeast Asian basins for 45 years and has worked with
Andy (PT Horizon) & Jeff (MGP) to fit well results to a 19-
play framework and establish post-drill analyses for Player.
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