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Research in Sulawesi is still very limited due to the complex tectonic conditions. Due to
the lack of drilling, subsurface formation data is very limited, so further research is needed.
Against this background, this study attempts to estimate the gas volume in the G field,
based on four oil and gas wells in the East Sengkang Basin, South Sulawesi. Fortunately,
the wells are located close together, allowing for accurate volume estimation. The four
wells are GI-1, GI-2, GI-3, and GI-4. The objectives of this study are: first, to determine
the depth of the gas reservoir zone (qualitative-quantitative); second, to determine the
total gas volume in the reservoir zone. Gas volume estimation uses well logging methods
to obtain subsurface data, specifically hydrocarbon potential. Bulk reservoir volume is a
representation of the volume of a 3D model that is influenced by reservoir thickness. De-
termining the bulk reservoir volume is used to estimate the volume of gas hydrocarbons.
3D modeling is an important method in the oil and gas industry to understand subsur-
face characteristics. Therefore, the findings are expected to provide important insights
for energy resource development and serve as a reference for the oil and gas industry in
evaluating gas hydrocarbon potential. The results showed a water saturation below 30 %
with a resistivity above 60 Ohm-m, indicating the presence of gas. Furthermore, the total
gas volume was 4.46-10% m?, indicating significant potential in the prospective reservoir
zone. The gas potential in the entire Sengkang Basin field block reached 226.5-10° m®,
while the calculated gas volume in the study area resulted in 4.46- 10 m*. Based on these
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calculations, the gas volume in the study area is quite realistic.
Key words: gas reservoir, well logging, qualitative and quantitative interpretation,
Archie equation, 3D modeling of reservoir, total hydrocarbon volume.

Introduction. Natural gas is a widely avail-
able energy resource in Indonesia and con-
tinues to play a dominant role in the national
primary energy mix [Wang et al., 2023]. Su-
lawesi has been recognized as a region with
substantial hydrocarbon potential, supported
by considerable proven gas reserves [Statistik
minyak dan Gas Bumi, 2022]. Oil and gas drill-
ing in the Sulawesi region remains limited,
primarily due to the complex tectonic frame-
work of Eastern Indonesia [Grainge, Davis,
1985; Kusnama, Mangga, 2007, Adhitiya et

al., 2010; Suyono, Kusnama, 2010; Satyana et
al., 2011; Setyanta, Subagio, 2013; Liu, 2021].
As a result of the lack of drilling in the area,
thereis limited subsurface formation data, so
it is necessary to conduct further research in
the area, namely in the East Sengkang Basin,
South Sulawesi Province. In addition, there
are still several wells and areas that have not
been included in the calculation of the total
gasvolume valuein all fields in the Sengkang
Basin block.

Based on these considerations, this study
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aims to estimate gas volume in the G field us-
ing data from four oil and gas wells located in
the East Sengkang Basin, South Sulawesi. The
relatively close spacing between the wells al-
lows for a reliable volumetric estimation. The
four wells are GI-1, GI-2, GI-3 and GI-4. The
objectives of this study are to identify the
depth of gas reservoir zones through quali-
tative and quantitative analyses in wells GI-1,
GI-2, GI-3, and GI-4, and to estimate the total
gas volume of the G field. Reservoirs in the
study area are known as potential reservoirs
of oil and gas systems in the East Sengkang
Basin, South Sulawesi [Adhitiya et al., 2010].

This study employs well logging as a sub-
surface investigation approach, in which
measurement tools are deployed within the
wellbore to assess formation properties and
characterize underlying rock units [Dewanto
et al., 2023, 2024; Mulyatno et al., 2024]. Rel-
ative to alternative exploration techniques,
well logging delivers superior data quality,
which accounts for its continued preference
in exploration activities despite the high op-
erational costs [Widarsono, 2012; Yan, 2014].
The research collected primary data in the
form of well log data and secondary data in
the form of mud logs. The determination of
gas volume used the seismic method, namely
Petrel, without using seismic data, thus saving
data processing costs. This is supported by
the four wells studied being close together.

Setyanta, B. & Subagio, D. [2013] and Van
Den Berg et al. [2016] modeled the configura-
tion and geometry of subsurface structures in
the Sengkang Basin, South Sulawesi Province.
Their results indicate hydrocarbon potential
in the eastern arm of the South Sulawesi Ba-
sin, which is separated by the Walanae Fault.
This potential is associated with sedimentary
rocks and fold structures in the area [Abra-
ham, Alile, 2019]. Therefore, further explo-
ration is necessary to optimize hydrocarbon
resources.

Determination of the reservoir target area
is done by looking at gamma ray logs with
small values (sandstone or carbonate lithol-
ogy). At small gamma ray values, there is
a crossover point between the porosity log
(NPHI) and the density log (RHOB). If the
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resistivity log (LLD) value is high, it can be
stated as a reservoir target area (qualitative
interpretation). Quantitative analysis is then
performed by calculating water saturation
(S,) and subsequently determining the tar-
get reservoir area [Ordas et al., 2023]. Fur-
thermore, S, fluid type, clay influence, and
resistivity in the target reservoir area can be
analyzed [Kamel, Mabrouk, 2003; Jafarine-
zhad et al., 2015].

Water saturation is a critical petrophysical
parameter in oil and gas exploration because
it directly influences hydrocarbon reserve
estimation within reservoir systems [Widar-
sono, 2011; Zhang et al., 2014]. It can also be
used to support fluid identification across
reservoir intervals in oil and gas wells [Adim,
1993; Irawan, Utama, 2009; Ganat, 2020]. In
practice, S, can be inferred from resistivity
measurements because water-bearing reser-
voir intervals typically exhibit lower resistivity
than hydrocarbon-bearing zones as a result of
the higher electrical conductivity of forma-
tion water [Camyra et al., 2022]. Consequent-
ly, higher resistivity generally corresponds
to lower S, values, whereas lower resistiv-
ity indicates higher §, values. According to
Irawan and Utama [2009], S, <25 % indicates
gas, 25 %<S, <75 % indicates oil, and S,>75 %
indicates water.

Water saturation cannot be measured di-
rectly from conventional logs, but it can be
estimated using established petrophysical
models such as the Simandoux, Archie, and
Indonesian methods [Sam-Marcus et al.,
2018]. In this study, S, was estimated using
the Archie method [Archie, 1942; Ordas et
al., 2023]. The Archie equation is an empirical
formulation developed for clean formations
with nonconductive matrices and is gener-
ally applicable to clean clastic sandstone
and carbonate reservoir systems; therefore,
its application to heterogeneous reservoirs
should be treated carefully because Archie
parameters depend strongly on rock proper-
ties [Widarsono, 2008]. According to Moha-
mad and Hamada [2017], the Archie param-
eters commonly used for sandstone are a=0.81
(tortuosity), m=1.7 (cementation exponent),
and n=2.0 (saturation exponent). For carbon-
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ates, the parameters are a=1.0 and m=n=2.0.
In addition to these parameters, formation-
water resistivity (R,,), true formation resistiv-
ity (R,), and porosity (¢) are also required to
determine S,. Once S, has been obtained,
the fluid type may be interpreted using the
criteria proposed by Adim [1993], Irawan &
Utama [2009], and Porras & Campos [2001].

According to Mohamad & Hamada
[2017], the Archie equation (this equation
is explained in equation (6) parameters for
sandstone are a¢=0.81 (tortuosity), m=1.7 (ce-
mentation exponent), and #=2.0 (saturation
exponent). For carbonates, the parameters are
a=1.0 and m=n=2.0. Apart from that, important
parameters in determining water saturation
values are formation S, actual resistivity (R))
and porosity (¢). For further research, if S, has
been obtained, the type of fluid can be iden-
tified according to research by Adim [1993],
Irawan & Utama [2009], Porras & Campos
[2001].

Thisresearch used four well data to conduct
qualitative and quantitative petrophysical
analysis to determine the presence of gas in
each well [Saadu, Nwankwo, 2018]. This study
utilizes gamma-ray, LLD, NPHI, and RHOB
logs. The accuracy of well log interpretation
can be significantly improved when integrat-
ed with core data [Worthington, 2011; Men-
nan, 2017; Ashraf et al., 2024].

There is also 3D modeling done to deter-
mine the reservoir bulk volume. Reservoir
bulk volume is a description of the volume or
contents of a 3D model that is affected by the
thickness of a reservoir. Determination of res-
ervoir bulk volume is used in estimating gas
volume. 3D modeling is an important method
in the oil and gas industry to understand sub-
surface characteristics [AlBahadily, 2017 Liu,
2021; Yang, 2022; Complexity, 2024], so the
results of this study are expected to provide
important insights for the development of en-
ergy resources in this region and become a
reference for the oil and gas industry in evalu-
ating gas potential in Indonesia. This research
aims to provide information on gas volume
based on four wells located in the reservoir
zone of field G, East Sengkang Basin, South
Sulawesi.
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Research Methods. This research was con-
ducted at the Geological Disaster Mitigation
Laboratory, Department of Geophysical Engi-
neering, University of Lampung. The study
was carried out from October 2024 to March
2025. The dataset consists of well logging
data from wells GI-1, GI-2, GI-3, and GI-4 in
LAS (Log ASCII Standard) format and there
is supporting data in the form of well final
report data.

Data Processing. The data processing
workflow begins with qualitative and quan-
titative analyses of well log data, followed by
2D and 3D modeling and bulk volume calcu-
lations. The following are the stages of data
processing carried out in several stages.

Data Input and Data Loading. The initial
stage of the research begins with data pro-
cessing, namely inputting and loading data
by entering data into Interactive Petrophys-
ics. The initial data loading process is carried
out by creating a new database header which
aims to facilitate checking the completeness
of the data and carrying out the processing
process. When creating a new database head-
er, it is necessary to input start, stop, and step
data on LAS data, then enter the well data in
LAS format and load data.

Qualitative Analysis. Each well in this
study is characterized by gamma ray, resis-
tivity, neutron, and density log data. These
logs were combined into a triple-combo dis-
play using Interactive Petrophysics and quali-
tatively interpreted to identify gas reservoir
target zones based on low gamma-ray values,
high resistivity responses, and crossover char-
acteristics between density and neutron logs.
Zones that satisfy these criteria are interpret-
ed as prospective gas reservoir intervals.

Qualitative fluid identification can be per-
formed based on the log responses illustrated
in Fig. 1. In identifying reservoir targets, the
first step involves examining the gamma-ray
log for low values, which indicate sandstone
or carbonate lithologies. Subsequently, resis-
tivity responses are evaluated, followed by an
assessment of separation between neutron
porosity and density log curves. The degree of
separation between neutron and density logs
varies depending on the fluid content. High to
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very high resistivity values are generally asso-
ciated with a pronounced separation between
neutron and density log responses. Such con-
ditions indicate the presence of gas when the
separation is large, whereas narrower separa-
tions may correspond to oil-bearing zones.
Minimal separation between the curves typi-
cally reflects brine or water-filled intervals.
Quantitative Analysis. Quantitative analy-
sis was conducted to determine petrophysical
parameters, including shale volume, which
are required to calculate effective poros-
ity within each identified reservoir prospect
zone. Based on the effective porosity value,
water saturation calculations are then carried
out to obtain the type of fluid contained in
the reservoir zone in each well. Calculation
of water saturation requires water resistivity

values using the pickett plot method on the
water-bearing layer, then computing the wa-
ter saturation value based on log data calcula-
tions using the Archie method, and obtaining
the water saturation value and type of fluid in
the reservoir.

Gamma ray logs often use some empirical
equations, such as linear equations. Mean-
while, non-linear equations are based on the
formation and geographical conditions, so
all non-linear equations tend to be more op-
timistic in estimating shale content. There-
fore, linear equations need to be adapted to
non-linear equations. Non-linear equations
based on formation and geographical condi-
tions will be more accurate because the re-
sults correspond to real conditions [Asquith
et al., 2004]. Linear response equation:
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Fig. 1. Qualitative interpretation of reservoir zones [Varhaug, 2016].
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CiRlog - GRmin

GR GR M)
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The equation used in this study is equa-
tion 3.

Meanwhile, the non-linear equation can
be written as follows.

Steiber [1970], shale volumes for the Mio-
cene and Pliocene of South Louisiana:

I
Voh = 52—

(2)

In 1969, shale volumes for tertiary age for-
mations was determined:

()

Clavier [1971], shale volumes for second-
ary-aged formations:

Vo =0.083(2*7er —1.0).

Vg =1.7-338(Ie +0.7)°,  (4)
for older rocks:
Vg =0.33(2%or —1.0), (5)

with the following information: /5z — shale
gamma ray index, Vg, — shale volume, GRlOg
— gamma ray log response value (API), GR ;,
— minimum value of gamma ray (API), GR .
— maximum value of gamma ray log (API).

Kamel & Mabrouk [2003] grouped rock
types based on shale content into three cat-
egories, namely clean sand (shale volume be-
low 10 %), shaly sand (10—33 %), and shale
(over 33 %).

After obtaining all the physical parameters
of the reservoir area, the next step is to calcu-
late the S, using the Archie equation. Finding
water saturation using equation 6 according
to [Archie, 1942]:

(6)

where S, — water saturation (%), R, — forma-
tion water resistivity (Q2-m), R, — resistivity of
the rock filled with water < 10 % (Q-m) (true
resistivity), « — tortuosity factor, ¢ — rock
porosity, m — cementation factor, n — varying
saturation exponent (generally 2.0).

Water saturation (water saturation level) is
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a comparison between the volumes of a fluid
and the pores of the rock where it is located.
Generally, there are two methods for deter-
mining water saturation, namely through
laboratory analysis using core samples taken
from drilling results or using log data by car-
rying out petrophysical calculations. Water
saturation has an important role in determin-
ing the zone containing hydrocarbons in a
reservoir. The zone in the reservoir is not com-
pletely filled with hydrocarbons. Therefore,
calculations are still carried out to determine
water saturation in the formation [Asquith et
al., 2004]. The smaller the water saturation
value, the larger the capacity to hold hydro-
carbon fluids, such as oil and gas. Avalue §,
of 1 indicates that the pore space is fully oc-
cupied by water, whereas the presence of hy-
drocarbons within the pores results in lower
S, values. The sum of water saturation, oil
saturation (S,), and gas saturation (Sg) under
conditions of saturation pressure is equal to
one: S +5,+5,=1.

Data Loading and Well Data Correlation.
This process inputs log data that produces
a display of drilled well points based on the
coordinates of each well. These well points
will then be correlated based on the location
of adjacent wells and produce a sequential
well data path from the closest one.

Prospect Zone Correlation. The process of
reservoir prospect data correlation is a stage
of analyzing the existence of hydrocarbon
reservoir zones by analyzing well data. Res-
ervoir zone correlation is a correlation based
on reservoir prospect data by conducting cor-
relation based on the similarity of reservoir
prospect zones from each well data by creat-
ing a certain horizon.

2D and 3D Modeling and Bulk Volume
Estimation. 2D modeling is done by looking
at the distribution of hydrocarbon reservoir
prospect zones. The results of this modeling
are in the form of maps of the upper and low-
er depths and reservoir thickness, while 3D
modeling is done to show the sand body in
the area suspected of being a reservoir pros-
pect. From the results of 3D modeling, the
bulk volume can be calculated to obtain an
estimate of the hydrocarbon volume in the
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research area. Gas volume estimation is based
on petrophysical parameters derived from the
analysis, including porosity and S,. The for-
mula for calculating gas volume is shown in
equation 7 [Schon, 1995]:

v~ Vou®(1-Sy)

gas
Bg

: €]

where V. — rock bulk volume (m3), o —
effective porosity, S, — water saturation, Bg
— formation gas volume factor.

The well pressures and temperatures in
the study area are very high. Pressures in
wells GI-1 to GI-4 ranged from 1.5858-10
to 1.8961-10 Pa, while temperatures ranged
from 318.15 to 334.817 K.

Results and Discussion. This research was
conducted in the East Sengkang Basin, South
Sulawesi Province using well data from four
well points, namely wells GI-1, GI-2, GI-3,
and GI-4. The location of the research area is
shown in Fig. 2. This research processed data

from the four wells to obtain an estimate of
the volume of hydrocarbon gas in the G field,
East Sengkang Basin, South Sulawesi.
Qualitative and Quantitative Analysis.
Qualitative and quantitative analysis aims to
determine the reservoir target area, lithology
type, and reservoir filling fluid in the wells of
the study area. In addition, qualitative analy-
sis is used to identify the characteristics of
log curves to distinguish permeable and non-
permeable rock layers. The log curves used
are gamma ray log, resistivity log, density log,
and neutron log. According to Adim [1993],
water saturation values below 50 % can be
identified as gas fluids. Apart from the water
saturation value, fluid type can be inferred
from resistivity measurements, where high
resistivity responses are characteristic of
gas-bearing reservoir intervals, whereas low
resistivity values generally indicate water-sat-
urated zones. The greater the resistivity, the
smaller the water saturation, and vice versa.
The results of the qualitative and quantitative
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Fig. 2. Location of the research area.
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analysis of the GI-1 well are shown in Fig. 3.

Based on qualitative analysis, the GI-1
well has a cross-over in the log RHOB and
log NPHI response at a depth of 835.30—
864.41 m which has a thickness of 29.11 m.
The area has a low gamma ray value between
27—47 API, as well as a high resistivity log
value ranging from 60 to 400 Ohm'm, which
is interpreted as a gas reservoir. This is sup-
ported by the quantitative analysis of the GI-1
well which has §, values ranging from 9 to
36 %, and from the interpretation results the
area is a potential gas reservoir.

As for the GI-2 well, the reservoir target
area is located at a depth of 704.39—854.66 m.
The qualitative analysis results show that the
gamma ray log value is low between 17—44
API, with a cross-over in the density log RHOB
and log NPHI, as well as a high resistivity log
value ranging from 62 to 2000 Ohm-m, which
is interpreted as a gas reservoir. This is sup-
ported by the quantitative analysis results of
the GI-2 well. It has S, ranging from 5.7 to
26 %, so that the interpretation of the area is

a gas reservoir. The results of the qualitative
and quantitative analysis of the GI-2 well are
shown in Fig. 4.

In well GI-3, the reservoir target area is
located at a depth of 719.63—827.33 m. The
qualitative analysis results show that the gam-
maray log value is low between 13 and 32 API,
with a cross-over in the density log RHOB and
log NPHI, as well as high resistivity log values
ranging from 60 to 2000 Ohm-m, which is in-
terpreted as a gas reservoir. This is supported
by the quantitative analysis results of the GI-3
well target area: S, is between 8.3 and 24.6 %,
so the area has potential as a gas reservoir.
The qualitative and quantitative analysis re-
sults of the GI-3 well are shown in Fig. 5.

Furthermore, for the GI-4 well, the reservoir
target area is located at a depth of 709.45—
809.86 m with a thickness of 100.28 m. The
qualitative analysis results show that the
gamma ray log value is low, 16—32 API, with
a cross-over in the density log RHOB and log
NPHI, as well as a high resistivity log value
ranging from 64 to 2000 Ohm-m, which is in-

1 2 3 4 5 6
DEPTH, GR (API) LLD, Ohm'm RHOB, g/cm’ POROSITY, % S, %
m 0 ms— 150 |0.2 2000] 1.71 2.71 | Ovemssssmsn 1 | 0 c—
5 CORE, % B %
NPHI,
0.6 - olc QOO 1| 1m————
823 T -
== R <§
- HH ’; 5»
= \i
853 = 4‘% "
HH ;1, e L
u i S
:ﬂ-n :h jg
L= |3 i
884 =
= T
Ll < g“
L — = %
g = K
914 i 4

Fig. 3. Qualitative and quantitative analyses of the prospect zone of the GI-1 reservoir.
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Fig. 4. Qualitative and quantitative analyses of the GI-2 reservoir prospect zone.
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Fig. 5. Qualitative and quantitative analyses of the GI-3 reservoir prospect zone.
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terpreted as a gas reservoir. This is supported
by the results of the quantitative analysis of
the target area of well GI-4 which has S, val-
ues ranging from 10.7 to 30.15 %, marking it
a gas reservoir prospect. The results of the
qualitative and quantitative analyses of the
GI-4 well are shown in Fig. 6.

Reservoir Zone Correlation. Reservoir
zone correlation is a correlation between one
well and another well based on the reservoir
target zone. Before conducting correlation
between wells, it is necessary to conduct a
well section of the four research wells first.
Well section aims to get the correlation re-
sults of the four research wells based on the
closest coordinate point between each well to
each other, so that the distance between the
wells can be known. Based on the results of
this well section process, it will produce the
sequence of the location of the closest well
points starting with the GI-2, GI-1, GI-4, and
GI-3 well points, which are shown in Fig. 7.

The research area is 15.34 km? and there
are research well points that intersect with the
polygon line. The next step is to correlate the
reservoir prospect zone with the well top data
from each well. Well top data is reservoir pros-
pect data from each well resulting from quali-
tative analysis. The reservoir prospect zone
correlation process will produce horizons in
the form of lower horizons and upper hori-
zons in each well that produce reservoir layers
that are correlated with each other. Based on
the results of the prospect zone correlation of
the four research wells, the reservoir prospect
areas are correlated with each other. The cor-
relation results are shown in Fig. 8.

3D Modeling and Bulk Volume of Gas
Reservoir Zone. 3D modeling in this study
is a modeling of the layer indicated as a gas
reservoir layer. 3D modeling is used to display
the body sand or the body of the hydrocar-
bon reservoir so that the bulk volume of the
reservoir can be calculated and the thickness
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Fig. 6. Qualitative and quantitative analyses of GI-4 reservoir prospect zone.
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Fig. 8. Correlation of prospect zones of wells GI-1, GI-2, GI-3 and GI-4.

of the reservoir can be determined. Reservoir
bulk volume is a description of the volume or
container in which a reservoir is located.
Analysis of the bulk volume of the hydro-
carbon-bearing sand body focuses on evalu-
ating the physical properties required for
hydrocarbon reserve calculations. From this
3D modeling, the bulk volume value of a res-
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ervoir can be generated. The 3D modeling of
the gas reservoir layer can be shown in Fig. 9.

The thickness of the reservoir layer is a
factor that affects the bulk volume of hydro-
carbon reservoirs, so from the 3D modeling it
can be seen that the GI-2 well has the largest
thickness compared to other wells. From the
3D modeling, the bulk volume value of the gas
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Fig. 9. 3D modeling of the reservoir, from the west.

reservoir prospect zone is 2,679,641,120 m°>,
Based on the rock physical parameters, it can
be seen that the reservoir prospect zone has
an average porosity of around 19 % which is
classified as good porosity [Koesoemadina-
ta, 1978]. There is a value §, in the reservoir
prospect zone, which is around 21 %, which is
identified as containing gas type fluids [Adim,
1993; Irawan, Utama 2009].

Following 3D modeling and the determi-
nation of bulk volume, the total hydrocarbon
volume within the gas reservoir zone of the
study area was estimated. This estimation
incorporates petrophysical parameters ob-
tained from the analysis, including porosity
and water saturation. The equation for cal-
culating gas volume is shown in equation 7
[Schon, 1995].

Formation gas volume factor is the ratio of
gas volume under reservoir conditions (high
pressure and temperature) to the volume of
gas under standard conditions. The well pres-

114

. I '
9558000

Y-axis

9556000
9554000
1. GI-4 YT

192000
v

X-axis
188000

/
.

GI-3 [ [/,

"/v.] " 184000

~—1200

~ —1600
L Z-axis

2000

— —2400

— 2800
v . {
9554000

' \ .
9556000

Y-axis

sures and temperatures in the study area are
very high. Pressures in wells GI-1 to GI-4
ranged from 1.5858- 107 t0 1.8961-107 Pa, while
temperatures ranged from 318.15t0 334.817 K.

Thus, the gas volume calculation is as fol-
lows.

Known ¥, iy reservoir — 2+ 679, 641, 120 m®,
¢—0.19, 5,=0.21. Solution: V,,=4.46-10° m,

From this calculation, the total gas vol-
ume in the reservoir layer of the G field in
the East Sengkang Basin, South Sulawesi, is
approximately 4.46-10° m®. The gas volume
in all fields within the Sengkang Basin block
reaches approximately 226.5-108 m*® [ESDM,
2018]. Based on these results, the estimated
gas volume in the study area can be consid-
ered realistic.

This research was conducted because
there are several wells and areas that have
not been included in the calculation of the
total gas volume value in all fields in the Sen-
gkang Basin block. There are four wells that
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are close together, so the total gas volume
value in the area can be determined using
the seismic method without having to use
seismic data. This study offers several advan-
tages, including the ability to estimate total
gas volume in a cost-effective manner and to
provide gas volume information derived from
four wells situated within the reservoir zone
of the G field, East Sengkang Basin, South
Sulawesi; third, it provides important insights
into the development of energy resources in
this region, and becomes a reference for the
oil and gas industry in evaluating gas poten-
tial in Indonesia.

Conclusion. The petrophysical analysis of
the Gfield in the East Sengkang Basin, South
Sulawesi, reveals that the investigated reser-
voir intervals exhibit favorable reservoir char-
acteristics. The analyzed wells generally show
low shale volume, moderate to good porosity,
and relatively low water saturation values, in-
dicating the presence of gas-bearing forma-
tions. The integration of well log interpre-
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Or1jiH0BaHHS 00'€MY ra3y Ha OCHOBi Y4OTUPbOX CBEPAAOBUH
y popoBulli «G», 0aceinH Cxipuun CeHrkaHr,
nisAeHs 0. Cyaaseci, IHAOHe31s

O. AeBaHro, I. Caarbpipa, E.Il. PamapxaH, b.C. Myasarao, I.H. Kymaaacapi,
P. Myascapi, C. Hosiapi, 2026

YHiBepcuteT AaMIyHra, AaMnyHr, IHAOHe3iq

AocaipxenHs Ha 0. CyaaBeci Bce I1je Ay’Ke 0OOMesKeHi yepe3 CKAaAHI TeKTOHIYHI yMo-
BU. Uepes BIACYTHICTH OYPiHHS AaHi IPO IMiA3eMHi IAACTU HEAOCTaTHi, TOMY IIOTPiOHI
TIOA@ABIII AOCAIAKEHHS. 3 OTASIAY Ha I1e, Y Lili poOOTi aBTOPU HaMaraAMCs OIiHUTU 00'eM
raszy B popoBuilli « G» Ha OCHOBI AQHUX 3 YOTUPHOX HA(PTOTa30BUX CBEPAAOBUH Y Oaceii-
Hi Cxipauit CeHrkanr, nmiBpeHb 0. CyaaBeci. Bei cBepproBunu (GI-1, GI-2, GI-3 ta GI-4)
po3TalloBaHi OAM3BKO OAHA AO OAHOI, 11O AAAO 3MOTy TOYHO OLiHUTH 00'eM. MeTa Ao-
CAIAJKEHH4: IIO-Tlepllle, BU3HAUYUTH TAMONHY 30HM ra30BOTr0 IAACTA (IKiCHO-KiABKICHUN
aHaai3); I0-ApyTe, BU3HAYUTHU 3araAbHUM 00'€M ra3y B 30Hi ItaacTa. OIiHIOBaHHS 00'eMy
ra3y BUKOPHUCTOBYE METOAU KApPOTa’Ky CBEPAAOBUH AAS OTPUMAHHS AQHUX ITPO IiA3eMHi
TIAACTH, 30KpeMa ByTA€BOAHEBOTO IIOTeHITiaAy. 3araAbHUM OOCAT ITAaCTa-KOAEKTOPa € 00-
csaroM 1oro 3D Moaeai, IKUY 3aA€KUTH Bip MOTYKHOCTI KOAeKTopa. Bu3HaueHHd 00'eMy
TIAACTa BUKOPUCTOBYETHCSA AAS OLIIHIOBAHHS 00'€My ra30BUX BYTA€BOAHIB. 3D Moaeato-
BaHHS € Ba’KAMBUM METOAOM y Ha(pTOTa30Bil IPOMUCAOBOCTI AT PO3YMiHHS XapaKTe-
PHUCTUK OiA3eMHUX NAACTiB. OUiKyeThCs, IIT0 Pe3YABTATU IIHOTO AOCAIAKEHHS HaAAAYTh
Ba’KAMBe PO3YMiHHSI PO3POOKM €HepreTUYHUX PecypcCiB i CAYTYBaTUMYThb OPi€HTUPOM
AT HapTOra30BOI IIPOMMCAOBOCTI IIPU OIiHIOBAHHI IIOTEHIliaAy Ta30BUX BYTAEBOAHIB.
PesyAbTaTu AOCAIAJKEHHS TOKAa3aAU 3HaUeHHS BOAOHacuueHHs Hrkue 30 % Ta MUTOMUN
omip Buie 60 OM'M, III0 BKa3ye Ha HagBHICTh ra3dy. Kpim Toro, 3araabHUM 00'€M rasy
CTAHOBUB 4,46~1O8 M3, 1110 BKa3ye Ha 3HAUYHUM MOTeHIliaA Y IepCIeKTUBHIN 30Hi IIAacTa.
lazoBuit noTeHIian y BCbOMYy OAoLi popoBullia 6aceriny CeHTKaHT AOCAT 226,5-108 M3,
TOAIL IK PO3paxoBaHul 00'eM ra3y B AOCAIAKYBaHiM 30HI CTAHOBUB 4,46-108 M. 3 OTASIAY
Ha po3paxyHKHU, 00'€eMHU ra3y B AOCAIAKYBaHIN 30Hi € IIAKOM pPeariCTUIHUMMU.

KarouoBi caoBa: ra30BUM IIAACT, KapoTayk, sIKiCHa Ta KiAbKiCHa iHTepIIpeTallis, piB-
HaHHG Apui, 3D MOAEATOBaHHS ITAACTA, 3aTaAbHUY 00'€M BYTA€BOAHIB.
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