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2.1. REGIONAL GEOLOGY

OVERVIEW

Discovered 1984; appraised 1998

POP approved in 2010 to tie in Hari-2 well

Located 16 km NE of Geger Kalong and 10
km SE of Teluk Rendah gas fields and 6 km
from existing Teluk Rendah Plant (low
production)

New subsurface map for Hari Field usin
existing 2X2 km grid 2D seismic data; Three
wells on Hari feature tied into the seismic
interpretation

Tested Reservoirs:

v Pre-Tertiary (Paleo High):
Quartzite, Phyllite (fractured
basement); Hari-1, Hari-3: 2.3 mmcfd

v' TAF/Lemat Formation: Fluvial-
deltaic sand; Hari-2: 3 mmcfd (after
frac)

@ Tertary Basins
23] Sumatra Voleanic Arc
1 MEPL Acreage

DST Tests in three Wells confirmed the
presence of Gas and Qil less than 5% of CO,
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2.1. REGIONAL GEOLOGY

Field Location

SOUTH JAMBI 'B' PSC
LOCATION MAP

T RENDAH FIELD

SouTH A "B
BLocK (rse)
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2.1. REGIONAL GEOLOGY

2.1.1. Regional Stratigraphy
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2.1. REGIONAL GEOLOGY

2.1.2. Regional Petroleum System

Petroleum System of Jambi Sub-Basin
I
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Petroleum System of Jambi Sub-Basin
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KAJIAN EKSPLORASI
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JENIS DATA EKSPLORASI :

1) Dokumen Post Mortem Analysis

2) Dokumen Laporan Kajian Manajemen Resiko*

3) Dokumen Laporan Akhir Sumur (Final Well Report)
4) Dokumen Penentuan Status Eskplorasi (PSE)

5) Dokumen Daily Driling Report*

6) Dokumen Well Test (DST, PBU)*

7
8

Dokumen Analisa Fluida Reservoir*

Dokumen Analisa Sampel Batuan (Core)*

) Jindi South tambi B
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Kajian Post Mortem Analysis Bagan Objek Eksplorasi

Jahn, Cook & Graham, 2003
1. Analisa Struktur Geologi dan Model Pengendapan ( ) Capacity for HC Change

* Geological setting analysis (konsep struktur geologi) Source Rock Source Rock Maturity
* Stratigrafi regional

Other
* Konsep Pengendapan Sedimentary Basin '
Maturation
2. Analisa Stratigrafi dan Lapisan Potensial : Timin

(sikuen stratigrafi, fasies dan lingkungan pengendapan) Migration Pathways

Migration N
3. Analisa Petrofisik Preservation

Other
4. Analisa Geofisika
Plate Tectonic Persence
5. Analisa Model 3D (geomodeling) Reservoir Rock |Quality

6. Analisa Petroleum Sistem
(source rock, reservoir rock, seal rock, trap, timming/migration)

Trap Definition

Trap  [trap Characteristic
Seal-Verical and Lateral
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7. Perhitungan in Place
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Tektonostratigrafi & Petroleum Sistem Regional
Ketersedian Data, Analisa & Output

Model Tatanan Tektonik Model Pengendapan
Input (Ketersediaan Data) Analisa put S S
Stud Pustaka dan referensi Tektonostratigrafi dan Model Geological Setting; Stratigrafi Regional; Konsep
(tektonastratigraf) Pengendapan Pengendapan
DataSumur Analisa Stratigrafi dan Lapisan Potensial | Sikuen Stratigrafi; Fasies dan Lingkungan pengendapan
* Header log
« Log Sumur {trock litologi, resistivity,
aorosity) Analisa Petrofisika Identifikasi intersest zone; Indikator Fracture Reservoir =
+ Lintasan sumur & Properti Petrofisik (Vshale, Phie, Sw dan K} ficid
« Petrografi — <
. Core Analisa Geofisika Wavelel Extraction (mistie anelysis); Interpretesi pola — Sturrock, simon, et af, 2001 e
+ Analsa Air struktur (patahan) & |apisan prospek; Model Velocity; S
* Cutting Atribut Seismik; Fracture Basement; Upside Potensial Stratigrafi Regional
« Biostratigrafi .
+ Mudlog Analisa 3D Model (Geomodeling) B G R —— Petroleum Sistem E o ==
* Checkshout & Time-Deptn Lag {distribusi fasies, distribusi petrofisik (Vshale, Phie, Sw
Data Seismik & K)) PETROLEUM SYSTEM OF CENTRAL PALENBANG SUB BASIN
« LintzsanSeismix {2D/3D) LR AN P AL A A AR e i
+ Velocity Deta Analisa Sistem Petroleum pemodelan 30 sistem petroleum; Source Rock; R
Data Geokimia Reservoir Rock; Seel Rock; Trap; Timming/Migration Sy | wooe [ ey | e
+ TOC (Total Organic Carbon) {migrasi & akumulasi}
« Hl{Hydrocerbon Index)
+ Kerogen
+ Temperature
« Ro (Vitrinite Keflectance)
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Stratigrafi Lokal dan Lapisan Prospek Kajian Petrofisika

Integrasi Sikuen Stratigrafi, Lingkungan Pengendapan & Analisa petrografi
2.2.5. PETROGRAPHY

Bagan Alir Kajian Petrofisika

HARI-1 Log Analysis [ S

DATA PREPARATION

§ Las Log, Mud Parameter, Salinity & Temperature )
//‘

[€ QUALITY CONTROL DATA

R

LOG CORRECTION

NORMALIZATION OF GR
SP BASELINE
SHIFTING

5 pre-Tertiory
Basement

SHALE PARAMETER
GR, Res, NPHI, RHOB
Clean, Shale, Wetclay,

MATRIX PARAMETER
NPHI&RHOB MATRIX

Dryclay o
i
J
3
B Picket Plot. Water Analysis
-
E ’— RESERVOIR
s . lUMPING -~
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Kajian Petrofisika Kajian Petrofisika (Properti Petrofisik)
Analisa Output Penentuan VShale Penentuan Porositas Efektif (phie) dan Validasi
Log Correction Normalisasi HARI-2 WELL (LTAF and Pre-Tertiary Interval)

Quality Conntrol

*  Depth Macthing
*  Normalisasi

*  Koreksi Log

==Y 1

Identifikasi Fracture S e, } L OISO Penentuan Rw Penentuan Sw
*  Sayatan Tipis (petrografi) - =

?— 1 - I's ‘ HI e
¢ Well Test : E 4 g ETE z
H ]

it Ioresh Sivande

*  Porositas Total vs Litologi (m)

* Log Cal, Neutron-Density-Sonic
c FMI

¢ Chart

i aston e b}
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Kajian Geofisika
Analisa Output

Kajian Geofisika

Bagan Alir Kajian Geofisika
Wavelet Extraction

Well Data Analysis Geolagy Regional Well Data [ seismicpata_| *  Well Data
(sequence, prospect layer, (Structure & *  Well Seismic Tie
correlation, petrophysic]
Mistie Correction Seismic Data Analysis
(checkshot/vsP data (mistie/seismic balancing,
(time depth information)) different seismic vintage)
Wavelet Extraction Comelation : 0.615
Synthetic
Selsmic Trace Reai Selsmic Trace
Wellto
Seismic Tie
Seismic Sesimic Attribute — - . i
| i R i Seismic Synthetic Interpretasi Seismik
| (fault, horizon) Variance, Ant Tracking) AElED «  Timeto Depth
Conversion
Time Depth Velocity
Conversion Model
Seismik Atribut

Depth Structure
(fault & horizon map)
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Kajian 3D Model (Geomodeling)

Kajian 3D Model (Geomodeling)
Analisa Output

Analisa Output

(a) Fault Modeling &
Pillar Gridding

(e) Scale up Well Logs (f) Data Analysis

reptcn s rdic Prpstonosyas Mgorore

(b) Horizon Modeling

e | - :
E 1 ,
B
Property Modeling H H | S 1 J
« Scale up Well logs; i 1 T
li « Analisa Data;
« Fault Modeling; « Distribusi Fasies Vshale
« Pillar Gridding; * Properti Petrofisik i E
* Horizone Modeling; Qi . - Plar Siing Dimensian: 1x 3 = 250 % 250 m ] ] H H -
« Make Zone; e Lol S 500 50 s 100 et ] Realisasi Distribusi I [ L
* Layering shubiee == _ Properti
(g) Fasies Modeling (h) Property Modeling

256, Fracture Hideling (Fracturss Geometiy)
Sactn e 1 o

——
il W raton e oy

Sl o o1
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Kajian Petroleum Sistem S Kajian Petroleum Sistem
- T - *losMekanik
Bagan Alir Kajian Sistem Petroleum S B o o Analisa Output
i * Sttt
T antenr Formasi Batuan Bidang Erosional
Data Ro (Vitrinite Reflectance) M:'ﬁ- Lab. Geologi Lokal = N e e I N = p—
laterial Organik (TOC) + Stratigrafi = —— ! [Mudazone  oesosiion _Jrac a1 I I
ot w1 e feld « Fasies (itofesies) | Erme | T S
" - < Material Organik (HI) +  PetaStruktur T - T Jiroson rang_Jrosen | T
wl c = e Ih“" T o e
o o - e e e
- B = SRR ] T [T r— e
o o :x Analiza Ketebalen Erosional J Yy C diti 2l ! o Gbusdove_oesositen _JractoGabus 10|
o oz rormas, U erenlon rome dan ool Paleoheat Flow ! el e T
" *+ SWIT (Sediment = e ——
= Water Interface — — T T
Berdasarkan Sweeney & Burnham {1390} Ro | ‘0l Window’ d04 200, wsnon - Tempe'ature) =T e I I I
istss 0,55 telah memasukifase Katgznesis st an [
(O Windoww). Perlu melakukan analisa lebih e * Acient Water SWIT & Paleowater Depth
detail terhadap source fork Fm. Benua dan | S Mndor 4 GesZoge v Depth/Paloewater ———
b Lama £ =
Depth Paleaheat Flow (McKenzine Model)

Fuleo et riow e porameter
ko ol
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BRI ' R
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W Input Parameter Pemorelan i‘ii AN v, o
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e 7 rempersture ‘ 3
ERm o
wEoLEEE < ks
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Kajian Petroleum Sistem
Analisa Output
Informasi Simulasi 3D —
Pemodelan 3D : t 1
L% R (==
Element Petroleum - k| . =
Sistem (Source Rock , 1 =
Reservoir ROck, Seal ROCKY ...u s rom i gt oty s toqortps e e mrii - ce

Trap & Timming/

Migration) Burial History

Kajian Manajemen Resiko
(Metode Otis & Schneidermann, 1997)

Timming/Migration
Giical Moment Explusion Onset wigrosi
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Manajemen Resiko

Identifikasi risiko meliputi keberadaan
dan karakteristik petroleum sistem
yang diteliti dalam suatu objek
eksplora5| tuJuannya untuk

y dalam

A

SOURCE ROCK B.RESERVOIR
Presence
Presence and volume of source rock Lithology

Thickness subuion, e
Depusitional model (sequence stratigraphic

Nl afdistine source orizcns ormerock) e

Continuity

nown HCs in area (filds, el seepe) 2

Organic richness (TOC, 51+52,
SPI 1z

Kerogen ty
“Type | - lacustrine, oil prone

Lateral continuity and extension
Thickness and vertical cyelicity

eterogenei
Porosity ranges and types

Lembar Pengisian Resiko (Otis & Schneidermann, 1997)

e ot e Kriteria Faktor Resiko dan Nilai Resiko
1Ty Karogen oate
oy ek Facr
<030 sk Fctorconae ol deeni) o o
0305 Onacemroclomais cursinat
05" Comars b oo celivedata )
057 Al ol st sncosaa o e R
F e ek coumanes o rcosmanato Keterbatasan data, tanpa diduku
070, sements el documeted o ercoumaos to o il P % | o003
semodelan
o] _ouestonse e crcovmiog | oo
| o —— 3 (Y S —— |
ool Supprd y s
| | S | | Questionable| D2 secaratidaklangsungtanoa 0,305
uantitatif dan didukung pemedelan
Py Facos
Ut Qustrati Nt Ercousgng Faoable
A Sovee Evusion Neutra' Netral 05
1 Capcty o HC Crargo
2 Source ook Mturty Encouragng | D9 kualitetf dan antitatf tanoa e
206w E didukung pemodelan B
Urtoeris Qusterstie N Ercoungma Faoate
5 Rsen Qualty Datakualiatif dan kuantitatif dan
1. Presence Favorable diduk del 0,70,99
2. Quality (for stab. Flow) idukungpermecelan.
oter

Unaorabe Qustionale Nou Encagng  Fawable

Kemungkinan Keberhasilan Geologi
e mien (Probability of Geological Success/Pg)

Risk Assassement Computaion
Ot Frobaityof _ Probabi of Probabiliy of Probability of by of
[ . s ot e Resorvon Guathy e e rinie & Mprion TR
D, TimingMigeation X X X .
+.Timig Geolosic Risk Factr = 1/Probabilityof HC Discovery
2 Migrtn Pathways
3 Presena
4 over
* Resiko sangat rendah (very low risk) 1.0
Probabilty of  Probabilty of  Probabilty of Probabilty of Probabilty of +  Resiko rendah (low risk)
HCDiscoery ~ HCSouce  ResenoirQually  Trap Inegity Timing & Migration + Resiko menengah (moderate risk)
e X X X *  Resiko tinggi (high risk)
«  Resiko sangat tinggi (very high risk) 0.1
Geologic Risk Factor = 1 ! Probability of HC Discowery =

%pe g ‘marine, oil & gas pros types
pe prone e o servation
konsep play. Ty IV Diagenet characterisics
2. Source rock maturity
Snlm.tn:-ckdm Ry Trnax, E1}
termine whether source rock in fetch
Kebutuhan Data R et
c. TRAP D. TIMING AND MIGRATION
- . 1. Timing
Data korelasi log sumur : Numbes ad locat A of setsle T Timing of reseevoi, el and trap development
N Quality (resolution) of seismic data st of HC generation and.
Logging Reliability (\:Incl!ycnnqslu:ninm, ‘mistics) migrati
Lateral velociry gradients Maturgion model (burial history,
Core g pavity, magnets and regime)
R well log information ‘Thermal gradients (BHT, heat flow, lithology)
Cutting N . Mign
Migration Pathwiays
Ichnofacies (an , faul, etc.) Position of trap with respect to kitchen/fetch
I\mmm of four-way closure area
Ammmund type of other closure Amount of source mckzn the 0il window
me: :mmnh faulting ‘within fetct
M. d. H . A]I:rnal: non-closing interpretations Migration style ( mu] or lateral)
eksplorasi : ¥ Migr:;m Stance roquired (vertial and
Basin framework R Mimwn.Jmmummmwmnyle
Lithology and ductil; s i f path: i
Pelamparan reservoar iielogy and duciicy “onnection of pathuays to reservoir
P Continuity 3. Preservation/Segregation
Data geokimia Curvature over tra Post entrapment tectonism or faulting
N Degree of rmu.mg or faulting Displacement of oil by water or gas
Data regional Favlt seal Biodegradation
. Fault cracking
Peta geologi permukaan maupun Aot of o Proferential migration of gas
ime(s) of movement
bawah permukaan Depth and pressure
Lithologies juxtaposed
Dip of beds across fault
Potential for sealing gouge:
tratigraphic seal - bottomn or lateral
P Dthcrs:lli diagenctic, pressure, cic.
Co. Limited
Nilai Kelompok Resiko (Otis & Schneidermann, 1997)
Evaluation Conventional
Same Play : Viay-Same Trend  New Play-New Basin
Adjacent Seructure  Nearby Structure

Old Play New Trend o Play with Negative Data

Producing Arca Emeriging Area Frontier Area
o Hydrocarbon
Deliniation Prospect Play ks
Very Low Risk | Moderate
Low Risk Risk
>3 1:4 1:8 1:16
Avg Pg=0,75 AvgPg=0.375  AvgPg=0,183 Avg Pg=0,092 Avg Pg=0,05
Py = Probubility of Geological Succes
Nilai Kemungkinan Jarak Sumur
No Kelompok Resika Keberhasilan e Faktor Resiko Terdekat dalam Satu
Keberhasilan
(Pg) Cekungan
1 | SangatRendah (Very N - Meyakinkan (favorable) <5km
Low Risk)
2 | Rendah (Low Risk) 0.25-0.5 1:4-1:2 5-10km
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Studi Kasus Manajemen Resiko

Play Concept Petroleum System Chart

Model Pengendapan

Petroleum Sistem

) Batuan Sumber : batulanau dan batulempung, serta batupasir (Upper Cambrian-
Lower Ordovician). Terletak pada km kesatuan dengan
play yang dibentuk pada daerah cekungan Ghaba-Salt (Ghaba-sat Basin)

b) Batuan Reservoir : batupasir Barik dan batugamping yang terbentuk pada Neo-
Proterozoik.

) Trap : dan batulanau d ifati Terbentuk pada
kedalaman 200 m diatas Formasi Batupasir Barik. jebakan kombinasi antara jebakan
stratigrafi dan struktural berupa sinistral strike-slip fault .

pPlay

a) Konsep play yang dibangun merupakan integrasi dari petroleum system, basin
framework dan waktu pembentukan (timing) akumulasi hidrokarbon.

b) Play concept yang ada pada daerah Khazzan terletak pada Formasi Batupasir
Barik yang terletak dikedalaman 4-5 km.

) Reservoir batupasir yang terbentuk merupakan bagian dari Haima Play yang
berumur batuan Neo-Proterozoik. Distribusinya cukup luas dengan tebal lapisan
100-200 m. Kualitas Batupasir Barik baik dengan heterogenitas komposisi
mineralogis yang didominasi kuarsa dengan sifat porositas dan permeabilitas tinggi,
serta adanya rekahan-rekahan batuan akibat perlipatan yang menyebabkan
porositas batuan bertambah (John and Robert,1992).
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Prospect Contract Area:
County: Basin
HC Typa: Korogen Date:
Probabity of | Probabily of  Probabity of | Probabityof | Probatilty of
reo  Resonor Qually Tptegrly  Timing & Migation
=N - N - = Pg:0.2348
GeokgcRskFacter = 1 | ProabiiyofMCDscomy = 428 « Kelompok resiko menengah (moderate risk)
N y + Nilai keberhasilan (Pg) : 0.125-0.25
rababity Factors Ny N
« Tingkat keberhasilan : 1:4 - 1:8
Unfmorable  Quetonable Noura Ercouagng  Facrabie " .
A. Source Exluation * Faktor resiko : meragukan (ecouraging)-
1. Capacty of HC Chage 08 N
2. Source Rock Maturity 09 menyakinkan (favorable)
3 Otver 08
Unorable Guetorable Noura Encouagng  Faerablo
&. Resencr Quaity
1. Prosenca 08
2 Quaity o stab Fiow) 085
3 Omer 08
Unfmorable  Quetonable Noura Encouagng  Faerable
. Tap nogity
1. Tap Defrtion 045
2.Trap Craracirsiics 075
3 Seal - Vertca & Lateral o
4 otrer 0s
Unorable Guetonable Noura Encouagng  Faerablo
©. Timingiraton
ming o7
2 Migration Pathways 045
3 Presenation 07
4 om 045
For any AR Facior T weakest™ o
<o Risk Factor contans unfvorabe ement(s
03050  Oneormore clements questonabie
05 Jements unknown o o definihe data (i)
05070 Al cemonts atloat encourmging o norabic
~070 Al loments wei documented and encourag o favorabla
Uniorstie ]| _Questonable _ New __Encoumging | Fmoratie
| Cxm—ra——rs [ A —]
iode bazed
| Mool Supportes by datlonsi |
| Model from prospect area 1
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