pubs.aip.org/aip/acp

Volume 2598

4th International Conference on
Earth Science, Mineral and Energy

Sleman, Indonesia * 28 October 2021

Editors * Herry Riswandi, Toshifumi Igarashi, Carlito Tabelin,
Timotius Pasang, Omer Faruk Ugurly, Yody Rizkianto
and Oktarian Wisnu Lusantono




AIP Conference Proceedings

COUNTRY

United States

Universities and research
. insttutions in United States

» Media Ranking in United States

PUBLICATION TYPE

Conferences and Proceedings

SUBJECT AREA AND CATEGORY

Physics and Astronomy

'~ Physics and Astronomy
(miscellaneous)

[

Materials
Square

arch on the

No Limits.

Materials Square

Open )

ISSN

0094243X, 15517616

o} 00 000D0S Dsta tn your pager

PUBLISHER

American Institute of Physics

COVERAGE

1973-1978, 1983-1984, 1993,
2000-2001, 2003-2022

H-INDEX

80

INFORMATION

Homepage
How to publish in this journal

confproc@aip.org



®sR ]

0.24

2001 2004 2007 2010 2013 2016 2019 2022
® External Cites per Doc @ Cites per Doc xR #&#

05

025

2000 2003 2006 2009 2012 2015 2018 2021

@ Cited documents @ Uncited documents R
40

o

2000 2003 2006 2009 2012 2015 2018 2021

@ Totel Documents )

0

2000 2003 2006 2009 2012 2015 2018 2021

@ % Intemational Collatoration

40

2000 2003 2006 2009 2012 2015 2018 2021

AIP Conference Proceedings — SNOW this widgetin
your own website

mﬁﬁm Just copy the code below

and paste within your html

SR 2022

code:
0.16 - <2 href="hlipsJiwww.scmay

SORECEC DY STITIQOJF.COM

® Total Cites @ Self-Cites R
18k

o
2000 2003 2006 2009 2012 2015 2018 2021

® i ® Noncat )
40k

o
2000 2003 2006 2009 2012 2015 2018 2021

G SClmago Graphica

Explore, visually
communicate and make
sense of data with our
new data visualization
tool.

Metrics based on Scopus® data as of April 2023

Citations per document

R

2000 2003 2006 2009 2012 2015 2018 2021

& Cites/Doc. (4 years)
@ Cites/ Doc. (3 years)
@ Cites / Doc. (2 years)



L bhishing  AIP Conference Proceedings

HOME BROWSE FORAUTHORS v FOR ORGANIZERS v ABOUT v

Journal Development Team

Director, Publishing Development: Bridget D’Amelio
Manager, Conference Proceedings: Emily Prendergast
Editorial Assistant, Conference Proceedings: Francesca Tangreti

For journal related inquiries, please contact: confproc@aip.org



Volume 2598, Issue 1

12 June 2023

)
=
¥
g
a
¢
2
€
o
o
a
<

&

4TH INTERNATIONAL
CONFERENCE ON EARTH
SCIENCE, MINERAL AND
ENERGY

28 October 2021

Sleman, Indonesia
All Issues

Cover Image

In this Issue

PRELIMINARY
GEOSCIENCE

PETROLEUM AND
GEOTHERMAL

MINING AND METALLURGY

GEOPHYSICS,
GEOCHEMISTRY, AND
GEOMATICS

ENERGY AND MINERAL:
RESOURCES AND POLICY

DISASTER MANAGEMENT
AND ENVIRONMENTAL
ISSUES

ArALIERITA A AKIA

The 1D geomechanic modelling for wellbore stability in North Sumatra basin: A case
study of the well RHM-001 &

Avris Buntoro; Rahma Kumalaningtyas; Faizal Waliy

AlIP Conference Proceedings 2598, 030021 (2023) doi: hitps://doi.org/10.1063/5.0126319

Abstract Vv View article ) PDF

Increasing the volume of hydrocarbons in place (HCIP) by identifying hydrocarbon
prospect zones based on log and core data in the "RS" field limestone formation &

Ratnayu Sitaresmi; Sigit Rahmawan; Puri Wijayanti; Suryo Prakoso; Meazza Putra Kusuma; Danaparamita
Kusumawardhani

AlP Conference Proceedings 2598, 030022 (2023) doi: https:/idoi.org/10.1063/5.0126196

Abstract v View article © PDF

Rheology analysis of drilling mud with additive carboxy methyl cellulose from jackfruit's
peel: Experimental study ¥

Novrianti; Adi Novriansyah; Idham Khalid; Zata Dini Amani
AIP Conference Proceedings 2598, 030023 (2023) doi: hitps://doi.org/10.1063/5.0127355

Abstract v/ View article 3 PDF

Pressure-drop and production rate simulation from well to gathering station ¥
Hari Karyadi Oetomo; Djoke Sulistyanto; Rizky Akbar; Ziad Thorig; Rizky Rezha Fauzi
AIP Conference Proceedings 2598, 030024 (2023) doi: hitps://doi.org/10.1063/5.0127297

Abstract vV View article 3 PDF

Identification of success parameters for stimulation methods in sandstone using hierarchy
process analytical method (AHP), Jakarta, Indonesia ®

Eka Diana Puspitasari; Asri Nugrahanti; Rini Setiati

AlP Conference Proceedings 2598, 030025 (2023) doi: https://doi.org/10,1063/5.0128580

Abstract v View article © PDF



RESEARCH ARTICLE | JUNE 12 2023

Increasing the volume of hydrocarbons in place (HCIP) by
identifying hydrocarbon prospect zones based on log and
core data in the "RS" field limestone formation G

Ratnayu Sitaresmi; Sigit Rahmawan &% ; Puri Wijayanti; Suryo Prakoso; Meazza Putra Kusuma;
Danaparamita Kusumawardhani

’ @ Check for updates ‘

AIP Conference Proceedings 2598, 030022 (2023)
https://doi.org/10.1063/5.0126196

. CrossMark
@

View Export
Online  Citation

Q
(&
e
()
-
()
Y
c
@)
o
-
<

Proceedings

AIP Advances

Why Publish With Us?

25 DAYS 4 740+ DOWNLOADS INCLUSIVE

average time average per article * scope
to 1st decision .

AIP
Learn More é/_ Publishing

1pd'96192L0°S L 2Z00€0/522S66L1/9619Z1.0°G/S901L 0L/10p/spd-sjone/doe/die/Bio-die sqnd)/:dpy woy pepeojumoq


https://pubs.aip.org/aip/acp/article/2598/1/030022/2895900/Increasing-the-volume-of-hydrocarbons-in-place
https://pubs.aip.org/aip/acp/article/2598/1/030022/2895900/Increasing-the-volume-of-hydrocarbons-in-place?pdfCoverIconEvent=cite
https://pubs.aip.org/aip/acp/article/2598/1/030022/2895900/Increasing-the-volume-of-hydrocarbons-in-place?pdfCoverIconEvent=crossmark
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://doi.org/10.1063/5.0126196
https://servedbyadbutler.com/redirect.spark?MID=176720&plid=2100974&setID=592934&channelID=0&CID=768787&banID=521069223&PID=0&textadID=0&tc=1&adSize=1640x440&data_keys=%7B%22%22%3A%22%22%7D&matches=%5B%22inurl%3A%5C%2Facp%22%5D&mt=1686616657626470&spr=1&referrer=http%3A%2F%2Fpubs.aip.org%2Faip%2Facp%2Farticle-pdf%2Fdoi%2F10.1063%2F5.0126196%2F17995275%2F030022_1_5.0126196.pdf&hc=7153d1ef115d4fd77ba8b0b28dc75d1037496318&location=

Increasing the Volume of Hydrocarbons in Place (HCIP)
by Identifying Hydrocarbon Prospect Zones Based on Log
and Core Data in the "RS" Field Limestone Formation.

Ratnayu Sitaresmi!, Sigit Rahmawan®, Puri Wijayanti?, Suryo Prakoso?, Meazza
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Abstract. Formation Evaluation not only plays an important role in oil and gas exploration but also in evaluating
reservoirs. When the drilling operation has been completed, a decision is generally made between completing the well or
plug and abandon the well. With the logging activity, then the decision can be taken considering the required data has been
obtained from the log records. However, the determination of Water Saturation (Sw) cannot be obtained directly from log
records, special methods are needed to find it according to the layer under study. In addition, the results of the log
calculation will be used. The aim of this work is to obtain a hydrocarbon prospect layer (Net Pay), pore volume of
hydrocarbons in the "S8" layer which can be used as a reference for further field development. Besides determining the
appropriate method in calculating water saturation can be used as a reference in subsequent calculations in the "RS" field.
Henceforth the parameters obtained are used to determine the Initial Oil Reserves using the Volumetric method. In research
in Field R, there are 5 wells analyzed for the results of log records, namely Well RS-1, Well RS-5, Well RS-6, Well RS-2
and Well RS-7 the depth is 7098-7300 feet. The layer studied from the five wells has Limestone lithology and is a shally
formation, because the shale content (Vshale) for these five wells is more than 10%. Resistivity average around 4-12 Qm.
Therefore, the determination of Sw is carried out using the Indonesian Method. Based on the results of qualitative and
quantitative validation, the Sw method chosen after being validated with core data, between Indonesia Formula and
Simandoux, was chosen to be applied in the Field RS is Indonesia Formula. The net pay thickness of the five wells was
obtained by cutting off Vshale, effective porosity, and Sw. In this paper, effective porosity, Vshale, and Sw cutoffs are
used for 8%, 45%, and 70%, respectively. Taking into account the net pay thickness of 56.5 feet, Area Area=8104.56 Acre,
and N/G=56.5/302 = 0.183, the Hydrocarbon Pore Volume (HPV) can beobtained, namely HPV = 14.83 MM Bbl.

Keywords: Net pay, Vshale, Effective Porosity, Water saturation, HPV

INTRODUCTION

Oil and gas are non-renewable energy resources in the world. The oil and gas industry in Indonesia has experienced
very advanced developments from year to year to meet the increasing domestic demand for fuel [1[. Comparison of
domestic demand for crude oil to daily production is greater than domestic demand, to be able to full fill domestic demands
is with increasing daily oil and gas production. The size of the daily production target that can full fill the demand must be
balanced with increasing hydrocarbon reserves owned [2[. The increase in reserve value can be obtained by conducting
explorations in new areas or updating data on existing fields so that re-analysis can be carried out in updating the reserve
value supported by the addition of new data[3-5].

To be able to perform a reserve analysis with the addition of new data, it is necessary to analyze the properties of the
physical properties of the reservoir rock. One of the methods that can be used to analyze the parameters of the physical
characteristics of reservoir rocks is to perform petrophysic analysis using wireline log data. Parameters that affect the size of
the reserve value are porosity, water saturation, and thickness of the hydrocarbon prospect formation. The aim of this work
is to obtain a hydrocarbon prospect layer (Net Pay), pore volume of hydrocarbons in the "S" layer which can be used
as a reference for further field development [6-8]. Besides determining the appropriate method in calculating water
saturation can be used as a reference in subsequent calculations in the "R" field. Henceforth the parameters obtained
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are used to determine the Initial Oil Reserves using the Volumetric method [9 and 10].

The oil and gas sector is the largest foreign exchange earner which is the backbone of national development,
therefore it requires concrete efforts to continue to optimize production increase and develop new fields. With
hydrocarbons produced, the Water Cut of a field will be even higher. With the higher water content, the smaller the
production of hydrocarbons.

METHODOLOGY

The method for determining porosity is the density and neutron log data, the porosity calculation method uses a
combination of density and neutron porosity, where the results will be validated with the porosity of the core. The
method used to calculate Sw after two methods, namely Indonesia Formula with Simandoux, and after being
validated with core data, Indonesia Formula was chosen to calculate Sw in  the RS field. The
methodology shows the research flow diagram as shown in Fig. 1.
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FIGURE 1. Flowchart of Research
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RESULTS AND DISCUSSION

Lithology in the hospital field is Limestone. This is one of the log data Well RS-6 in fig. 2 below.
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FIGURE 2. Log RS-6/Zona S8

This data was obtained from routine analysis of the R core field which has a matrix density of 2.71 gr / cc. The
average shale volume in the S8 Field RS formation is> 10%. With such a large volume of shale, it can be concluded
that the formation on the hospital field is a shaly formation. The average shale volume was 14.7%, while the
effective Porosity in the S8 field formation in the RS field ranged between 15-23% and the average effective was
18.19%. Whereas the Rw price is done using the Picket Plot method as shown in Fig. 3 below.
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FIGURE 3. Determining of Rw using Picket Plot
RS Field
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Determination of Rw using Pickett Plot in the water zone in the Field RS. Rw was obtained in the water zone using
a Pickett Plot, by plotting between resistivity vs. porosity, where a Rw = 0.151m was obtained at 77 °F. For
calculation of Rw per depth a temperature gradient is required. This is because temperature affects the price of Rw.
Sw calculation is done by two methods, namely Indonesia and Simandoux.

the water saturation value that has been obtained through calculations using the simandoux method and the
Indonesian formula, still requires validation of the water saturation value obtained from the results of laboratory
analysis of reservoir rocks. validation that is carried out using the results of core data analysis needs to be done to be
able to find out the approach to the results of the water saturation analysis using this method to the real conditions
below the surface. validation results can be seen in Fig. 4.
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FIGURE 4. Sw Log Validated Using Core Data

However, after validation using core data, the results that are closer to the core are Indonesian Equations. This can
be seen in Fig. 4, where the core data is overlaid in the log recording the Sw curve of two methods, namely
Indonesia Formula with Simandoux.

After the water saturation value has been obtained and validated against the core data, the parameter we need to
obtain at the next analysis stage is the net thickness value or commonly referred to as net pay. Netpay is obtained after
three parameters are cut off, Vsh, @, and Sw. How to determine the cutoff by making a graph @ vs Volume shale,
which will get the cut-off price @ and cut-off Vsh. To determine the cut-off Sw, a graph is made between @ vs Sw.

The data used to create a cut-off graph are clay volume values, porosity, and water saturation data obtained from
logging analysis results or parameter values obtained from reservoir rock laboratory analysis. In addition to these data,
production test data will also be used which will prove whether with the existing rock properties, the rock can still
flow reservoir fluids.
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FIGURE 6. Cut off @ vs Sw RS Field
From the two graphs added with the result of swabbing or DST, we get Cut off Vsh = 45%, Cutt off © = 8%, and

Cutt off Sw = 70%. As shown in Fig. 5 and fig. 6, namely 45%, 8%, and 70%, the Netpay Field totally price is
56.5 feet. The average thickness is 11.3 feet.
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CONCLUSION

Based on the results and analysis, as well as discussion, the conclusions of the study are as follows: Lithology in
the R field is Limestone. This data was obtained from routine analysis of the R core field which has a matrix density
of 2.71 gr/ cc. The average shale volume in the RS Field S8 formation is> 10%. With such a large volume of shale,
it can be concluded that the formation on the R field is a shaly formation. The average shale volume is 14.7%, while
the Effective Porosity in the RS field S8 formation ranges from 15-23% and the average effective is 18.19%. The
results of the calculation of water saturation (Sw) in this field use the Indonesia Formula method. The average Sw
value in the R field, Sw is 38.35%. Netpay after having cut off three parameters namely Vsh, @, and Sw which are
40%, 8%, and 70%, the Netpay Field R price is 56.5 feet. The average thickness is 11.3 feet. After the calculation
result parameters are obtained, then the Original Oil In Place (Hydrocarbon Pore Volume (HPV) field R can be
calculated by Volumetric Method. With an Area of Area = 8104.56 Acres, then HPV = 14.834 MM Bbl.
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