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Disclaimer

While every effort is made to provide accurate and complete information, Oil Search Limited does not
warrant that the information in this presentation is free from errors or omissions or is suitable for its intended
use. Statements of fact, interpretations and opinions expressed in this presentation are those of Oil Search
alone. Subject to any terms implied by law which cannot be excluded, Oil Search Limited accepts no
responsibility for any loss, damage, cost or expense (whether direct or indirect) incurred by you as a result
of any error, omission or misrepresentation in information in this presentation. All information in this
presentation is subject to change without notice.

This presentation also contains forward-looking statements which are subject to particular risks associated
with the oil and gas industry. Oil Search Limited believes there are reasonable grounds for the expectations
on which the statements are based. However actual outcomes could differ materially due to a range of
factors including oil and gas prices, demand for oil, currency fluctuations, drilling results, field performance,
the timing of well work-overs and field development, reserves depletion, progress on gas commercialisation
and fiscal and other government issues and approvals.
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1. Over a century of petroleum exploration in PNG

Capturing a hundred years worth of hydrocarbon shows

GAV Stanley plane tabling ; ! Geological Survey Party

Y

Key dates and figures

» 1911: First reports of oil and gas seeps
at Vailala

» 1913: First well drilled at Upoia
» 2013: 100" Anniversary of drilling

» 600+ wells drilled over a century

Relevance to shows database
» Advancement in oil field practices

» Detailed reference set of highly variable
HC shows

e o _m ~"

~ P’nyang South 2, 2017 ~ Basin modelling
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Types of shows and its importance

Continuous Phase Trapped oil or gas

Residual Migrated hydrocarbons
Dissolved Gas Gas present in petroleum system
In Kerogen Oil or gas present in source rock

AAPG WIKI, 2016

» A good show is a strong indication of a working petroleum system

» It is important, for good petroleum system analysis practice, to be systematic in
reporting and using show information
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2. PNG HYDROCARBONS SHOW DATABASE

Capturing a wide variety of hydrocarbon shows
. VANIMO

PNG shows database

» More than 600 PNG wells drilled of which
300 have been captured

» Systematic review and catalogue of HC

shows from wells pl S SOTRREN MIN i o
2 R oK

KUN DIAWA

» Captured in a database using a standard
classification system

Legend

® PNG WELLS
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Definition of shows in context of the shows database

Definition: Any hydrocarbons found
while drilling which have the
compositional and isotope
characteristics typical of thermogenic,
migrated fluids.

» A “show” can be anything from a DST
of a hydrocarbon bearing interval
through to fluorescence seen by a
mud logger in cuttings

0il Search

KIMU-2 DST

Fluorescence seen in

cuttings, Kimu-2
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WCR/Composite
Logs

Make entry onto
spreadsheet

Rank the show using
Andrew Murray’s
ranking system
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3275.0m :

Strong yelleow fluorescence,
cut, milky vellow cut residue fluorescence. Seen in
approximately 70% of core.

instant milky white

L) E [ ok F 5 H 1 J K L i ] F o E £ T
i Depth Depth
z | Depth of |ofHCs of HC= | Depth of . HC - -
well HCps Top | Top |2 |1op HCps Base |Formation of HCs |20 9% |Dlshow | jen |MainHC  [Report — Show Comment X ¥ Z (Well TD) | TD Fm. Well Class Drilling

: | (m) (TvD on [m] (TYDS |(m) SOre seore ce type Reference |Origin Fluid Type
4| m) S-m)
g
+ | ADO1 1149.098 1147.93 STRESR -3T1ED 137465 Upper lery 5 0 5 Gas RFOZETD MUDLOG  MUDLOG: Backgind gas was consistantly low throughout the section, |t ran 7373667 9298899.31  2B17E Toro & il well

1594 | Kimu 1 1620 151377 646 fss5a7 642 Alene Sandstone 0 1} | Gas RFOT473 osT DT #10ny Gas 75mmzckday through #2" choke One open hole straddie p 7308321 920702094 2270 L EBarikewa  Gas Well with Oil Shows

15-;; Kimu1 18735 157327 Eres 1wossT 18T Imburu © 1] 4 4 ail RPO7473 CUTTINGS  CUTTINGS- Poor decreasing totrace show. ho stain, 50302 of zandstone 7308321 420708094 2270 L Barikewa  Gas well with Qil Shows

1596 Kimu 1 18725 137327 CRAE 16T Imburu C i} i 8 ail RP0O7472 SFT SFT 1.2 Gal zample Chamber 3 Trace of gas with an oil flm 7308921 920708094 2270 L Barikewa  Gas Well with Qil Shows

1597 | Kimu 1 1932 193277 s tzesar 1976 Imburu C ] 3 3 qil RPO74T2 CUTTINGS  CUTTINGS-lagifu 1923m-1975m 16-30%, dull to mod br patehy to solid el ir 7308521 920702094 2270 L Barikewa  Gas Well with Oil Shows

1542 | Kimu 1 1333 193277 sede faesdr 19328 Imburu C i} 3 3 ail RFO7473 CUTTINGS  CUTTINGS-Trace show. ko stain, 305 dull patchyto solid yellow Fuorescens 7302321 520702094 2270 LI Barikewa  Gas Well with Oil Shows

1599 Kimu 1 1333 193777 AR fETEAT Imburu C 1} 4 4 ail RFOT473 SWC SWC-[Guartzone sandstone] - trace show. Tracedim gold pin point direct . 730832.1 320703094 2270 L Barikewa  Gas well with 0l Shows

1600 Kimu 1 19385 193827 646 1eraeT 1952 lagifu & 1} 3 3 Qil RPO7473 CUTTINGS  CUTTINGS-Poor decreasing to Trave show. Mo stain, 30 decreasing to 100 7308921 20703094 Z2T0 LN Barikewa  Gas well with 0l Shows

16\;1_ Kimu1 1962 196277 -4 a4y 1967 lagifu & 1] 3 3 ail RFO7473 CUTTINGS  CUTTINGS-Trace show. Mo stain, 1534 decreasing to trace dull to moderatel 7208321 920702094 2z LN Barikewa  Gas Well with Ol Shows

1e0z| Kimu1 1367 196677 a6 teozar 175 lagifu & 0 3 3 ail RPO7472 CUTTINGS  Trace show. Mo stain, 202 decreasingto 153 dull ta moderately bright patchy 7308321 920702084 2270 L Barikewa  Gas Well with il Shows

1602 Kimu 1 1380 137477 6k 11547 lagifu A i} 4 4 ail RP0O7472 SWC SWC -[Quartzone sandstone] - trace show. Mo mstain, trace dull zpotty to p 7308921 920708094 2270 L Barikewa  Gas Well with Qil Shows

1604 Kimu 1 2026 202837 s dasddr 2032 lagifu A& i} 3 3 ail RPO7472 CUTTINGS  CUTTINGS: Trace show. Pale brown oil stain, traceto 303 moderately bright 730832.1 20702084 2270 LN Barikewa  Gas well with 0l Shows

1e08 Kimu 1 2039 203877 66 187447 lagifu & i} 4 4 ail RPO7473 SWC SWC-[Guartzoze sandstone] - trace show. Mostain, dull spotty to patchy yel 7308321 920708094 2270 Lt Barikewa  Gas well with il Shows

1604 Kimu 1 2056 205577 -4k fastar 2080 lagifu & i} 8 5 ail RPO7473 CUTTINGS  CUTTINGS-Foor to trace show. Trace to 503 ofsandstone and trace to 305 7308321 320703094 220 L Barikewa  Gas well with 0l Shows

166; Kimu1 2062 206177 66 199747 lagifu & 1} 4 4 ail RPO7473 SWC SWC-[Quartzose sandstone] - trace show, Yerydull vo dim, patchy orange to 7308921 Q20702094 2270 LN Barikewa  Gas Well with Ol Shows

m‘;: Kimu1 2073 207277 46 200347 lagifu A 1] 7 7 ail RPO7473 SWC SWC-[Glauconitic quartzoze zandstone] - Poor toFair show, Mo stain, 805 7308321 420708094 2270 L Barikewa  Gas well with Qil Shows

1608 Kimu1 2242 224277 s prsar L2445 Koi-lange ] 3 3 qil RPO7472 CUTTINGS  CUTTINGS: Trace shaw. Silty claystane; no stain, 205 maderately bright yelle 7208921 920702084 2270 LJfiBarikewa  Gas Well with Oil Shows

1610 | Kimu 1 2264 228377 -6k pigasr 2260 Koi-lange i} 3 3 ail RPOT472 CUTTINGS  CUTTINGS: Trace to 103 25 has mod BT patchy to oce alid yellaw dir luar 7308521 920708094 2270 Lt Barikewa  Gas Well with Cil Shows

“‘:Z Eorkal 2023 200808 -eoeaz EYRL Haita Member 4 1} 4 Gas RP13245 MUDLOG  MUDLOG: Connection Gazs. TG_0.1%, C1, C2, C3,iC4,nC4, C8 [ppm). 757 /! ETSES9.6E86 9284291896 3240 Diigimu Diry Hale

1612 | Korkal 2052 2037056 -feocaz EXURES Haito Member 4 1} 4 Gas RP13245 MUDLOG  MUDLOG: Connection Gas. TE_0.06 :, C1,C2, C3,iC4, nC4, C5 [ppm): 463 ETBES96E86 3334391896 3340 Digirmu DOiry Hole:

1613 | Korka 1 208 Z0BE03 -esesz 3641 Haito Member 4 1} 4 Gas RP13245 MUDLOG  MUDLOG: Connection Gas. TG_0.08 3, C1,C2,C3,iC4, nC4, C5 [ppm): 564 ETBG29.6686 33843918396 3340 Digirmu DOy Hale

1614 | Korka 2103 209401 -tesssz 708 Haito MemberfFault 4 1} 4 Gas RP13245 MUDLOG  MUDLOG: Connection Gaz, TG_0.07 3, C1,C2, T3 iC4, nC4, CO [ppm): 503 ETSE29.6E86 9284201836 3340 Digimu Diry Hole

mE Korkal 2132 212299 -tesssx dze. Haito MemberfFault 4 o 4 Gas RP13245 MUDLOG  MUDLOG: Trip Gas. TG_0.2 %, C1, C2, C3,iC4, nC4, C5 [ppm]: 974 £ 11/ 4 1/ ETSE29.6E86 9284201896 2240 Digirmu Dy Hole:
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4. Show Ranking System
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Increasing order of confidence

Based on the Show Classification

System

Different sources have different
Rankings

The main show categories are:

Flow

Recovery
Pressure Survey
Log

Core

Mud Logging
Side Wall Cores
Cuttings

25-27 February 2020

25-27 February 2020

PNG's Qil and Gas Industry: Maturing Through Exploration, Development, and Production

0il Search

Hydrocarbon occurrence confidence score (1 to 10 for gas and oil separately)

Well WELL
Degpth of HCs DEPTH
Formation of HCs FORMATION
Category Showname ShowCode]  Strength Description
0il and Gas Score
WHydrocarbons flow tested to surface HS FLOW Gas flow G5 10 Measured flow rate of gas i
HS FLOW Qil flow L5 10 Measured flow rate of clean oil ]
HS FLOW Trace gas G2 8 Unmeasured volume or flow of gas observed or solution gas recovered from water
during flow test 0
HS FLOW Trace oil L2 8 0il scum, globules or emulsion or unmeasured volume of oil recovered during flow
test i
\Hydrocarbons recovered to surface in wireline tools HS RECOVERY Gas recovery G3 10 Discrete recovery of gas i
HS RECOVERY  JQil recovery L3 10 Discrete recovery of clean oil 0
HS RECOVERY  JTrace gas G2 8 Recovered an unmeasured volume of gas (validity confirmed by chemical analysis)
]
HSRECOVERY  |Trace oil 12 8 QOil scum, globules or emulsion or unmeasured volume of oil recovered (validity
confirmed by chemical analysis) 1
HS PRESSURE Measured gas G2 8 Praessure measurement clearly shows a gas zone
Hydrocarbons indicated from good, multi-point, pressure gradients SURVEY gradient i
HS PRESSURE Measured oil L2 8 Pressure measurement clearly shows an oil zone
SURVEY gradient 0

1st Papua New Guinea Petroleum Geoscience Convention and Exhibition




5. Working Example

0il Search

@

NORTH PAIBUNA-1

[—J

COMPOSITE WELL LOG

OIL SEARCH LIMITED

-~ 2
x‘“-\ Bismarck Sea \

KB Elevation :  10.4m above GL

Permit: PPL 123 (PPL 188) Spudded : October 3, 1993

Operator :  Santa Fe Energy Resources (PNG) PIL TD Reached : December 31, 1993 Ground Level :  4.6m abova MSL T Efmf

Location - Latitude : 7° 38'432° 5 Completed : January 22, 1994 Total Depth:  4201.6mKB . ‘?r‘:;.-r;;\l_ \\Ll an
Longitude : 144" 00 101" E Status : Plugged & Abandoned b~ Papua 'l A
Northing : 9153600 48mS N ”‘%@

)

Composite Logs

Easting : 169262 71mE

Quick reference to observed shows

Sandstone
m Conglomerale
- Coal (Lignite)

A Casing Shoa

[ sandstone/shale Interbeds 5] Shale/Sandstone Interbeds [ Shle

B inesine
Granitic Basement

«—  Sidewall Core

% Dalomite
Meatamorphic Basement

OO0
- Calcareous Sandstone

_ Walcanic Basement

E=] sitstone

S22 Marl (Lime Mudstone)

)) The best place to begin your SearCh ¥ GasShow &~ Guiijnndmrim #  Shong Gas & Oil Indication &  Gas& O Show Rwhod:;jl:-?::;:
for shows-Composite Log e ' il
» The composite logs indicate the type e i{w I T
= > &

and location of the show but will not AfE. = 5‘ = e m—— | (5]

: ix N TN : -

give you much data 1 5 s | //=~-Composite log indicates
A= g <Lv ) shows on-Core and

il

s

Al -~ ~Trace Oil recovered on

{
-]
e
" aadl

i 3 - £ & e
¢ -
: "3k i !
: ' ‘-‘% 5 = T et
e \. — )
é }_‘:‘), o rwarmeas "
H==- s an
| B
10
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Well Completion Reports (WCR)

A more detailed source of information

‘The Hedinia Member sandstones, which occur from 11910 feet, had minor oil
florescence shows. Very fine to fine-grained sandstones from 11902 to 11910
feet have no direct florescence but trace to common small droplets of very
pale brown oil were observed floating on top of the sample water. Mud from the
same interval had a trace of very dim yellow green fluorescence. From 11910
to 11935 feet the sandstones are similar and have rare traces of dim yellow
areen patchy florescence and a very weak diffuse to occasional slow streaming
cut. Mud gas shows for this sandstone range up to 1300 units (C1 to C5) with
gas wetness ratios of 14.1 to 14.8.

0il Search

» To get more data we look in the Well Completion

Report

» We can already see some valuable data that we can

record in our shows database

» Zone of interest is the Imburu C Sand from 3630m-

3660m

2.8 Test Results

Due to the favorable gas and oil shows encountered during drilling, and the
uncertainties inherent in the formation evaluations, five tests were run over the
following intervals:

DST #1: 13946'-14080' (Open Hole)
Very Tight, No Recovery
DST #2: 13340-13370°, 13388'-13408'
Very Tight, No Recovery
DST #3: 12170'-12190’
\
DST #4: 11910'-12010'
Very Tight, Trace oil recovered from drilling fluid
DST #5: 11540'-11620°', 11680'-11730"
Tight, Trace oil recovered from drilling fluid

None of the tests encountered any significant infux of fluid or gas. Mud
samples were sent for geochemical analyses, and trace amounts of possible
liquid hydrocarbons were extracted from drilling fluids during DST's 4 and 5.

25-27 February 2020

I DN = 7
=== [ o S S I = w | L II____
------- e 7 177171 g g
______ - L R T iRt ab LT SR
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LT 2‘_ e =
____________________ _ B I = _ | g sample
e

Interp{Obs|MD (meters ) Quality|Conf|
[Sw
GeoFrame

|GeoFrame

Alene Sandstone
Toro Formaton
Toro A

Toro B

Toro C

Imburu A
Digimu

Imburu C
Imburu D
Iagifu A
Koi-Iange

D 4L91 5,
Formation ident|f|cat|on, Openworks

GeoFrame

|GeoFrame
SW
|GeoFrame

1st Papua New Guinea Petroleum Geoscience Convention and Exhibition

Source

T/D| Created Updated
._010 05-10 |2010-12-10

20100530 | |

2010-05-10 |

2010-05-10 |2010-05-12
2o100510] | |
20100510] | |
2010-05-10 |2010-05-12
2010-05-10 |

2010-05-12

2010-05-10 |

2010-05

2010-05-10 |2010-05-13

20100510 | |
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Scoring the Show

0il Search

28 Test Results

Due to the favorable gas and ol shows encountered during driing, and the
uncertainties inherent in the formation evaluations, five tests were run over the
following intervals:

DST#1:  1304614080' (Open Hole)
Very Tight, No Recovery
DST#2  13340-13370', 1338613408
Very Tight, No Recovery
OST#3. 1217012190
Very Tight, No Recovery
OST #4: 1191012010
Very Tight, Trace oil recovered from drlling fluid
OST#5:  11540-11620' 1168011730
Tight, Trace oil recovered from driling fluid

0il and Gas Score
0
0

i

Hydrocarbon occurrence confidence score (1 to 10 for gas and oil separately)
Well WELL
Depth of HCs DEPTH
Formation of HCs FORMATION
Category Showname ShowCode  Strength Description
Hydrocarbons flow tested to surface HS FLOW Gas flow G5 10 Measured flow rate of gas
HS FLOW Qil flow L5 10 Measured flow rate of clean oil
HS FLOW Trace gas G2 8 Unmeasured volume or flow of gas observed or solution gas recovered from water
durine flow test
HS FLOW Trace oil L2 8 il scum, globules or emulsion or unmeasured volume of oil recovered during flow
/ test
ydrocarbons recovered to surface in wireline tools HSRECOVERY  |Gasrecovery G3 10 Discrete recovery of gas
HSRECOVERY  |Oil recovery L3 10 Discrete recovery of clean oil
HSRECOVERY  |Trace gas G2 8 Recovered an unmeasured volume of gas (validity confirmed by chemical analysis)
HSRECOVERY  |Trace oil L2 8 il scum, globules or emulsion or unmeasured volume of oil recovered (validity
confirmed by chemical analysis)
HS PRESSURE Measured gas G2 8 Pressure measurement clearly shows a gas zone
Hydrocarbons indicated from good, multi-point, pressure gradients SURVEY gradient
HS PRESSURE Measured oil L2 g Pressure measurement clearly shows an oil zone
SURVEY gradient

25-27 February 2020

» Shows information from WCR matched against
description in ranking system to give a confidence score

1st Papua New Guinea Petroleum Geoscience Convention and Exhibition
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6. Application in Exploration

The shows data is utilized in a number of projects

» Used for Basin Modelling to support
migration work

» Shows data is displayed with
seismically derived depth converted

surfaces
» Has an input into multiple software _ HOe n Fermatn
that can support our play analysis 7 Companen
Work z—f &= {:ig:;ca'le
. R . 5 & Santonian
» Pinpoint zones for further analysis = 1 = Turonian
= ] ® Upper Miocene
,§ 1 HC confidence
E = 02
ﬁ. i o 24
= == = Pleistocene O +6
] === Pliocene D &8
i i e
] ===0lgoczne : i : : : : Main HC type
74 | ---Campanian i i 5 5 i 5 & Cas
] - --Santonian.asc - Qil
] = ==Turonian H j : i : i
s ] | —-- Amian | : . : | : : :I \\I 1 |
Walanginian 00 2m 200 400 00
Distance in meters. (1000} Shows against stratigraphy (Murray, 2019)
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Re-Calibration of Charge Fairway

0Oil Search
Legend
. R 7% DSource Rock Outcrops
EXtend OII - e 7 > - 6  PNG Oil Seeps
. ? R LN &  PNG Oil Stains/Slicks

Falrway' & PNG Gas Seeps
PNG Shows
HC_Score
@ 1
® 2
® 3
O 4
O s
® s
® 7
® s
® o
@ 1w

0 50 100 150 200 g
h:-:ﬂ:_:’Km
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7. Conclusion

The digital hydrocarbon show data

along with software derived spatial
displays enables rapid visualization,
assisting explorers as they;

» Seek to identify new patterns
» Seek to prioritize focus areas

» Test potential migration pathways

These provide a calibrated predictive
tool to assist explorers risk hydrocarbon
charge. |

HC shows displayed in geospatial context (Murray, 2019)

~
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Oil Search g'eoscientis_ r their mput in thePNG
Hydrocarbon shows d
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