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P1W3 Outcomes & Way Forward

« The case study teams of Indonesia, Malaysia and Thailand have agreed on the following work
assignments for the study :

1. Indonesia Team

2. Malaysia
a. Seismic facies map — Thailand to provide their data to Malaysia
b. Chronostratigraphic map

3. Thailand
a. Structural cross-section (using at least 3 lines)



DEPTH MAP of JOINT STUDY AREA



QUALITY and QUANTITY DATA
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Note : AlImost the available seismic data is migration/stack vectorized
UTM Zone 47 (96E-102E Long) North

Datum : Bessel 1841

Seismic data consists of some seismic vintage s

Amplitude, continuity and resolution seismic data are moderate quality 200000 300000 400000 500000

Tabel 1.2 The existing well data Figure 1.1 BASEMAP OF THE STUDY AREA

Wel Name | o SOURCEFROM | CHECK-SHoT L0G DATA All well data are

vertical well.

GPIH 46906 | 96,0692 NPEXACEHLID | Awlabl Complet
LANGGUNTIMUR | 5571326 [ 5571326 SUN OIL Avalebl GR log Orly
NSBC1 | AdGE1 |97 8847 MOBL OLL NDONESIAINC| ~ Avalable | Complete, but nothing RHOB g
SKAO-L | o194 |97 4706 Al Complete
SNGABESAR | 5886994 |98 15987 SUN OIL GR Iog Orly j
Wo.C- 10 | %8 Avalable Nathing density log data.

Only two wells have
complete log information,
but minimum sonic and
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Tabel 3.1 contains well top
marker at each well,
except W9 C-1 well

Not all well data have
complete well top marker.

There are five (5) horizons
picked in the study. The
interpreted horizons are
marked by highlight with blue
color.

MARKER

Langgun Timur-1

Time
(ms)

* W9-C-1

B Singa Besar-1

GPM-1

Langgun Timur-1

X NSB-1

® S|IKAO-1

MD  TVDss
(ft) (ft)

In this study doesn’t have any
velocity information. Converting
time to depth used check-shot
information only.

All well data have check-shot data
but unfortunately the sampling
data is not densely, see Figure 1.1

Tabel-1.3

Singa Besar-1

Time MD  TVDss
(ms) (ft) (ft)

Seabed

Julu Rayeu Top

Julu Rayeu Base
Seurula Top

Seurula Base

Top U Mio/Keutapang
Keutapang Base

Mio UnconffBaong base

T. Synrift/Bampo

Top Karbonat

Lithic Tuff

Basement

155

2353.02

3206.36

3929.13

4604.33

1609

1710

2673 -2630.4

3505.58 -3462.9

45374 44948

4593.18 -4550.5

148

746 2216.21 -2165.2

858  2639.76 -2588.8
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Synthetic seismogram was not created because the available log data not support and also not complete
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The equation resulted from the
time depth curve beside is used

0 to generate initial depth.
1000 1500

y=-0.001x- 0.386x- 6G85.8
R*=0.910

Then, initial average velocity can also

be calculated.

Next step, the initial average velocity
is adjusted and calculated until the
obtained calculated depth matching
with depth value at each well.

Time Depth Curve at all well (except W3 C-1 well)
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+ Time Depth Curve at all well (except W3 C-1 well)

—Paoly. (Time Depth Curve at all well (except W39 C-1 well))
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C.I. 50 meter

TIME STRUCTURE MAP DEPTH STRUCTURE MAP
MIOCENE UNCONFORMITY MIOCENE UNCONFORMITY



C.I. 25 meter

TIME STRUCTURE MAP DEPTH STRUCTURE MAP
KEUTAPANG Fm. KEUTAPANG Fm.
(TOP UPPER MIOCNE) (TOP UPPER MIOCENE)



BESAR-1
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C.I.25 ms C.I. 25 meter

TIME STRUCTURE MAP DEPTH STRUCTURE MAP
SEA BED SEA BED

There is no top marker information in sea bed, so we generate depth structure map with giving
sea water velocity assumption = 1500 m/s
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Conclusion and Recommendation

This study is supported by seismic and well data in minimum amount, for regional study
the structure maps have given description of basement low and high but for detailed
study needs more densely seismic data and also velocity data.

Ideally, the existing seismic data doesn’t consist of many seismic vintages, so seismic data
will have almost the same of amplitude, phase, resolution. With good data quality we can
interpret stratigraphic and structural events more detail and yields more reliable maps.
And also we can create some seismic attribute maps.

In this study, the well data is very minimum. The well data are not supported by complete
log and check-shot data. For creating synthetic seismogram needs complete sonic and
density log data. We need also better check-shot data quality in order to get the reliable
well tie to seismic.



2D Basin Modeling of JOINT STUDY AREA



Introduction

The 2D Basin modeling was carried out in order to reconstruct the
geohistory model of sedimentary layers; Source Rock maturation and
distribution; HC generation and Migration within the selected sections,

l

BETTER UNDERSTANDING OF PETROLEUM SYSTEM

l



Method

In general, basin modeling work method can be divided into :

> Building the geometric model,
» setting the input parameter,
» validation, trial and error,

» and interpretation.



SOME INPUT FOR BASIN MODELING
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Well log interpretatiopn
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FORMATION

Thermal Conductivity of Rocks in the NSB

CONDUCTIVITY

(mcal/cm sec °C)

Sandstone

Limestone

QUARTERNARY

PLIOCENE

JULURAYEU

SEURULA

3.60 +0.28

5.80 +0.17

MIOCENE

LATE

KEUTAPANG

4.37+0.23

6.08 +0.16

MIDDLE

BAONG

4.64+0.22

7.13+0.14

6.69 +0.15

EARLY

BELUMAI

4.70 +0.21

8.35+0.12

OLIGOCENE

BAMPO

PARAPAT

EOCENE

5.80+0.17

7.72+0.13

8.29+0.12

R s T e S

PRETERTIARY

Dolomite : 9.86 +0.1

BASEMENT

Quarzite: 10.30 + 0.1

Mean =10.11 +0.10

Thamrin, et. al, 1983



Thermal Conductivity of Rocks Formation from GPM-1 Well

TOP e Solid Density | Thermal Conductivity (K)
) I, OLOGY COMPOSITION
Sl et (Kgm3) |mCal/em’Csec| Wim/C

Sea Bottom (Julu
Rayeu & younger 477.5 (465) Sandstone (15%), Shale (85%) 26495
formations)

“oppertiosne | s | 03 [Eooe0 | | - | -

Miocene
Unconformity 1068.5 13.8 | Sandstone (1%), Shale (4%), Limestone (95%) 2707.05
Peutu

;I;;mslgr;; ::apﬂt"] 1384.9 Sandstone (10%), Shale (76%), sift (14%)

Basement 1400 Volcanic breccia & lava (assuming as Quartzite)




Calculating Thermal Gradient (TG) & Heatflow on GPM-1 Well

Well : Gleumpang Minyeuk-1

RTE = 12.5 m above sea level
Water depth = 465 m

Temperature at sea bottom = 10 °C

Corrected BHT at 1436 m =58.9°C
Average Thermal Gradient= (58.9-10)°C /1436 m - (465 +12.5) m =0.051 "C/m =5.1 "C/M00 m

Average Thermal Gradient (TG) =5.1°C/100m = 0.051 "Cfm

Thickness Thermal
FORMATION Conductivity (K} | K x Thickness

(m) Wim/C

S
ea Er:lttum (Julu Rayeu & younger 501 1.64 971.81
formations)

Miocene Unconformity (Peutu) 3164 3.45 1091.10

Top Syn-rift (Bampo/Parapat?) 151 2.58 39.02

Basement 40 4.19 167.60
> Thickness = 962.5 YIK*TG) = 2101.94

Avg. K = (3 (K x Thickness))sT 2101.94/962.5 = . Wim/iC

Heatflow (Q) = ave. Kx TG = 2.18 * 0.051 = 0.111375327 ) 2.66

HFU = Heatflow Unit (10 cal/cm® sec) = 1/23.9 Wm-2
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A. Geochemical Data

Gleumpang Minyeuk-1 Well

Julu Rayeu Shatlgln Ce'ays 12 0.88-147| 1.025 |1.00-5.78 i 103 - 131 115 | 0.25-0.41| 426-432
Shat'ﬁi] Ce'ays ) 0.73-0.95 0.83 2.31-5.78 1l 196 - 226 211 0.53—0.59 | 354 - 358
Peutu . _
Limestone 10 0.08—-0.18 0.13 - - ; 0.77 - 157 -
0.1-2.63
Ls/Clyst 10 0.1—1.52 0.422 @ - 80 — 106 (3) 115 |0.32-2.09 | 429 (1)
Basement | Sst/Volc. 2 0.22-0.24 0.23 - - - - - -
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I

Peutu Fm.

Bampo Fm. ]

Number of Samples

Total Organic Carbon (wt. %)

Hydrogen Index

’ PEUTU FM.
O BAMPO FM.

0 20 40 60 80 100 120 140 160
Oxygen Index

Buck & Mc. Culloh (1994)

» Shales & mudstones of Bampo & Peutu Formation were
dominantly tipe Ill kerogen with TOC range from 0.5 % to 3 %.




Sample . .
o T Depth Mean Ro reg:i_:;s Minimum | Maximum .
(m) (%) Ref.% | Ref %

1 830 0.25 18 021 029 0.023
2 850 0.27 15 [ 023 [ 03 0.023
3 870 0.28 18 [ 023 [ 032 [ 0023
4 890 028 5 [ 05 [ 03 [o002
5 910 | 03 23 024 0.35 :0_034
6 JULU RAYEU 930 | 035 20 [ 030 [ 04 [003f
7 950 0.37 5 0.32 04 0.034
8 970 [ 039 23 [ 031 [ 044 [ 0042
9 990 0.37 18 [ 031 [ 045 0.047
10 1010 [ 041 4 [ 037 [ 044 0.033
11 1030 [ 039 13 [ 034 [ 043 [ 0032
12 1050 [ 04 5 [ 038 [ 043 [ 0019
13 1070 | 044 9 [ 038 [ 055 [ 0061
14 107643 | 053 35 [ 046 [ 064 [ 005
15 1078.32 [ 059 16 [ 052 [ 067 [ 0046
16 1000 | 043 2 [ 041 [ 045 0.028
17 1110 0.32 2 [ 03 [ 033 [ 0021
18 1130 BARREN

19 1150 [ 076 7 [ o069 [ o081 [ 004
20 1170 BARREN

21 1190 | 103 2 1.02 1.05 0.021
22 PEUTU 1210 [ 157 2 156 156 0014
23 1230 0.77 3 0.71 081 0.049
24 1250 | 079 | 079 0.79

25 1270 | 098 2 0.92 1.05 0.092
26 1200 [ 1.01 8 0.1 1.1 0.063
27 1310 0.32 8 025 037 0.041
28 1330 [ 105 2 0.94 116 0.016
29 1350 | 047 6 021 0.64 018
30 1370 0.55 11 048 065 0.074
31 1300 | 209 6 178 246 0.02
32 BASEMENT 1408 | 406 4 337 517 085




REGIONAL COMPOSITE SEISMIC LINES FOR 2D BASIN MODELING




BASIN MODELING RESULTS
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STRATIGRAPHY
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LITHOLOGY
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>{ Composite_A_Dec_10_8x - Well Log #1 - ¥ITRINITE - 0 Ma - km 6.38 ) ﬂ
File Windows Tools Help
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%< composite_A_Dec_10_8.rtds2 - Depth Window #2
= Pr nic ol

SIMPLIFIED BURIAL HISTORY MODEL
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% Composite_A_Dec_10_8x - SnapShot #1 - TRANSF. RATIO % - O Ma - ( km , m ) -0 ﬂ
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Note on Basin Modeling
For better results or more realistic results, there are some items that must be considered :

facies map or facies distribution along the composite line for 2D modeling is needed to guide
lithology model along the 2D section line

Example of facies didtribution along the 2d Section

%¢ composite_A_Dec_10_9.rtds2 - Depth Window #2 - 0.0000 Ma - Ref. 0.0000 Ma Sea Level - {m, m )

te

Eroded section (missing rocks/formations) must be predicted if unconformities occurs.

Absolute age for every horizons if it is possible must be controlled by biostratigraphic data or
dating



COMPOSITE SECTION B

00 1600
|

TopMioc .
UCMioc| |
TopSynnft I:'
BSMNT [

CROSSING OR NEAR:  Langgun Timur-1, Singha Besar-1, W9 C-1 Wells

Section length : + 686 km
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MODELING COMPOSITE B

Need VR PROFILE From Langgun Timur-1 or Singha Besar-1, W9 C1 Wells for modeling

validation
Need Lithology Composition from Langgun Timur-1, Singha Besar-1, W9 C-1 Wells

VR data of Langgun Timur -1

FORMATION Sample Depth




COMPOSITE SECTION C

CROSSING OR NEAR:  NSB C-1, Sikao-1 Well
Section length : + 620 km



% composite_C_July_10_morning.rtds2 - Depth Window #1 - 0.0000 Ma - Ref. 0.0000
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Sea Bottom — Top Upper Miocene sequence

Top Upper Miocene Layer — Top Miocene Unconformity sequence
- Top Upper Miocene Layer — Top Syn Rift sequence
- Top Basement — Top Synrift Sequence



MODELING COMPOSITE C

Need VR PROFILE From Sikao-1 Wells for Modeling validation
Need Lithology Composition from Sikao-1 Well & NSB-C-1 Well

Table 2-5 : Sikao-1 Formation Temperature,
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<

MATURITY MAP DERIVED FROM 2D MODELING

From the 3
regional 2D
modeling sections
we can create
regional maturity
map by limitating
an area with Ro =
0.6 %

Two others
2D lines must
be completed.

Need data of Sikao-1,
langgun Timur-
1/Singha Besar-1, and
W9 C-1 as mentioned
above




THANK YOU



