HAYKOBI IIOBIAOMAEHHA

YAK 550.83.553.98 DOI: https://doi.org/10.24028/gj.v46i4.310473

Three-dimensional geological modelling of the eastern
and western parts of the Hovsan field according
to geological and geophysical data

T.R. Ahmedov, K.A. Kerimova, L.N. Khalilova, 2024

Azerbaijan State Oil and Industry University, Baku, Azerbaijan
Received 30 November 2023

The article considers the issue of volumetric modelling of productive formations of the
Hovsan oil field using the PETREL software package.

The productive horizons QaS-2 and QaS-3 of the Qala Suite of the Productive Series
in the eastern and western parts of the Hovsan field were taken as the object of the study:.
Geological and geophysical data for the research area were used to construct the model.

The Hovsan field is related to deposits of the Qala Suite in the western and eastern
sections, separated by an industrially important oil-water zone. The deposits of the Qala
Suite are divided into three horizons: (from top to bottom) QaS1 — 57 m, QaS2 — 70 m,
and QaS3 — 168 m. The total thickness of the Qala Suite is 250 m in the western part and
280 m in the eastern part.

The article explains in detail the methodology for building 3D models of the eastern
and western parts of the Hovsan field using both geological and well data for the research
area. It also includes a petrophysical model of the eastern and western parts of the Hovsan
field and a lithological cube for volumetric lithology modelling.

The paper shows that sands and sandstones (thickness 5—15 m), which are oil and gas
reservoirs, are separated mainly in the upper and middle horizons, as well as in the top part
of the lower layer of the lower horizon (thickness 30 m), which alternate with clay layers
2—3 m thick. The reservoir properties of the layers vary along the section and over the area.

Although the Hovsan field has been in production for more than 70 years, 3D geo-
logical and geophysical modelling was carried out for the first time for the eastern and
western parts of the Qala Suite, which is considered promising in terms of productivity.
For the first time, the research area was studied in detail from the point of view of litho-
logy, petrophysics, and oil and gas content in the inter-well space using modelling based
on 3D seismic data. On the other hand, 3D models are the basis for solving issues such as
hydrocarbon resource estimation, justifying the drilling of new wells, monitoring resource
development, and assessing the impact of waterflooding and production well operations.
Using three-dimensional models made it possible to realise both long-term and operational
forecasting when monitoring the exploitation of hydrocarbon fields.

Since the presence of new objects in the Qala Suite, considered promising in terms of
productivity, is not in dispute, the study confirms their detection and monitoring with the
application of three-dimensional models.

Key words: structural-parametric model, lithology cube, volumetric modelling, petro-
physical modelling, reservoir, porosity, oil saturation.

Introduction. The Hovsan oil field was Suite, and as a result of subsequent tectonic
accumulated in the paleo-layer of the Qala movements, the structure changed. In modern
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structural terms, it has become a monoclinal
structure. The field is concentrated in the
western and eastern parts of this monocline. It
was found that one of the factors accelerating
fluid movement in the layers is the energy of
dissolved gases. The rapid decline in well flow
rate at the field was caused by the extraction
of dissolved gas together with oil during pro-
duction. That is,dissolved gas and oil extrac-
tion caused a sharp drop in reservoir pressure.

The interaction of a long-term very rich
hydrocarbon (combined with carbon dioxide
and hydrogen sulphide) upward flow, which,
judging by geochemical and geophysical (up
to its manifestation in seismic sections) signs,
continues even now, with various structures
of the sedimentary coverand basement, which
requires specification of the field model
[Lukin, 2006]. In the Hovsan field, commer-
cially significant oil-bearing potential is as-
sociated with deposits of the Qala Suite of the
Productive Series in the western and eastern
sections separated by a wet zone.

The deposits of the Qala Suite are divided
into three horizons: (from top to bottom) QaS1
— 57 m, QaS2 — 70 m, and QaS3 — 168 m.
The total thickness of the Qala Suite is 250
m in the western section and 280 m in the
eastern section.

The subject of volumetric modelling of
geological structure includes the shape of
deposits (structural plan, morphology of
fluid contact surface), internal structure of
reservoir and deposits (spatial relationship
of reservoirs and nonreservoirs, distribution
of different types of fluids in the section), fil-
tration-capacity properties of reservoir rocks
and their oil and gas saturation [Kerimova,
Khalilova, 2020].

The goals solved using three-dimensional
models include estimation of hydrocarbon re-
serves, justification of new wells, control over
the depletion of reserves at the Hovsan field,
assessment of the impact of injection and pro-
duction wells, and many others [Ahmedov et
al., 2018; Salmanov et al., 2023]. Thus, three-
dimensional models make it possible to carry
out both long-term and operational forecasts
when monitoring the development of hydro-
carbon deposits.
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The Hovsan oil field region'sgeological
and tectonic background. The Hovsan field
is located 20 km east of Baku, in the southern
coastal part of the Absheron Peninsula.Within
the Hovsan area, there are mainly Neogene
deposits of the ancient Caspian Sea, rocks
of the Absheron and Akchagyl stages, pro-
ductive strata, and partially Pontus deposits.
Miocene rocks lie below the Pontus deposits.

Only the Qala Suite is oil-bearing at the
Hovsan field. Lithologically, the Qala Suite
is characterized by alternating interbeds of
clayey and sandy rocks.

The formation deposits are divided from
top to bottom into three sandy-siltstone units:
QaS-1, QaS-2, and QaS-3. This division was
possible due to the differences in lithology
and oil-bearing capacity of the separated stra-
ta. Each of the selected layers is subdivided
into several smaller layers.

The QaS-3 formation is represented main-
ly by dark grey dense clays with thinner in-
terlayers of fine and fine-grained sands and
dense sandstones. The upper part of the for-
mationcontains the largest amount of sand
interlayers.

The QaS-2 formation comprises of fine-
grained sands with rare interlayers of dense,
strongly sandy clays. This part of the section
is the most sandy, containing the main oil re-
serves of the Qala Suite.

The area under study is located within two
major structural elements: Kura (northern
part of the field) and South Caspian (south-
ern part of the field) depressions. In the south
of the area, the South Caspian depression
is complicated by the Absheron-Kobustan
trough (Fig. 1).

The Hovsan area is part of the East-Ab-
sheronsynclinorium. The distant, eastern
dip of the Karachukhur-Zykhanticline hosts
the Hovsan area, identified as a weakly pro-
nounced protrusion. The eastern wing of the
Karachukhur-Zykh fold, dipping, passes into
the Bina-Hovsansyncline, separating it from
the Qala fold. The syncline has a south-east-
north-west strike and expands towards the
Caspian Sea.

Methods. PETREL.10.2 (GeoFrame and
Petrel are trademarks of Schlumberger, www.
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sis.slb.com; Petrosys Complementing Pe-
trel, https://www.petrosys.com.au/products-
services/petrel/) software package was used
for volumetric modelling of productive for-
mations of the Hovsan oil field. The objects
of the study were strata-vault, lithologically
screened deposits of productive formations
QaS2 and QaS3 of the Qala Suite [Holdaway,

Irving, 2017]. Two 3D-geological models
were constructed for the Eastern and West-
ern parts of the Hovsan field. The complex
of works covering the whole methodological
and technological cycle of geological models
construction was implemented following the
current RD 153-39-007-96, RD 153-39.0-047-
00 and supplementing them «Methodological
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Fig. 1. Tectonic map of the Hovsan area (a), a fragment of the research area of the green part (b) (excerpted from
the [Khain et al., 2003]: I — Karachukur-Zykh anticline, Il — Bina-Hovsan syncline, Il — Qala fold. <__» —

contour of works by CDPM (Common Depth Point Method — 3D),

— the same out of scale.
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guidelines for the construction of permanent
geological and technological models of oil
and gas fields», part 1 «Geological models»
[Akhmedov, Aghayeva, 2022; Seidov, Khalilo-
va, 2023].

The 3D model construction was carried out
in the following sequence:

1) Construction of the structural frame-
work for the 3D geological model;

2) Quality control, preparation, and load-
ing of source data;

3) Construction of a 3D geological model:

— construction of a 3D geological grid,

—averaging of borehole data,

— construction of lithology model (by
Simulation method),

— construction of petrophysical model
(by Moving Average method),

—reserves estimation.

Results. Construction of structural frame-
work for the 3D-geological model. To con-
struct the structural framework for the 3D-
geological model, the structural maps for the
top and bottom of the QaS2 and QaS3 forma-
tions were used. Table 1 shows the structural
surfaces forming the structural framework of
the 3D geological model [Ahmedov, 2018].

Table 1. Stratigraphic surfaces forming the
structural framework of the model

Number Stratum Surface
1 QaS2 Top
2 QaS3 Top
3 QaS3 Bottom

Loading source data. The loading of
source data consisted of converting the re-
quired information into PETREL-compatible
formats. The initial digital information for the
construction of the geological model of the
Hovsan field was [Ahmedov et al., 2023]:

—80wells (depths at the top and bottom of
formations; inclinometer data: coordinates of
wellheads and formation intersections, well
trajectory; parametric Well Logging(WL)
curves: lithology, saturation character, poros-
ity, oil saturation);

—structural surfaces at the top and bottom
of stratigraphic formations;

—lower limit values of porosity and perme-
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ability for reservoir rocks, boundary values of
oil saturation of reservoirs;

— OWC (Oil Water Contact) levels for
wells, the surfaces assumed to be horizontal
in the surveyed field.

Quality control of initial data after loading
was carried out visually in software comple-
xes developed by «Pangea» JSC and PETREL
(Schlumberger). The prepared digital data
sets were checked for systematic errors and
aligned to create a correct model [Mkinga et
al., 2020].

Three-dimensional geological grid. A dis-
crete three-dimensional grid was construc-
ted based on 2D structural surfaces based on
stratigraphic marks on the top and bottom of
the strata.The grid type is the Corner point,
where the cell edges can form arbitrary angles.
The Corner point type is the most common
grid type at present, as it is more convenient
for subsequent hydrodynamic modelling. The
vertical structure grid type is proportional (the
same number of layers in each grid column)
for all modelled reservoirs. This type of grid
best describes the geological model. It cor-
responds to the concept of sedimentation of
productive deposits, as well as to the density
of drilled wells and seismic survey of the area.
Table 2 shows the ranges of thickness varia-
tion of a single model layer by strata and the
number of model layers, which was selected
based on the principle that the maximum
height of cells (through which the well passes)
in the 3D grid should not exceed 0.4 m.

The 3D grid size of the eastern part of the
Hovsan field along the XYZ coordinate axes
was 250x330x300 cells (24.750.000 cells). The
3D grid size of the Western part of the Hov-
san field along the XYZ coordinate axes was
150x280x300 cells (12.600.000 cells). Spatially,
the X axis is directed to the east and the Y
axis to the north. The dimensionality of the
cells along the lateral of the geological grids
is 20x20 m [Kerimova, Khalilova, 2022]. In the
3D grid of the western part of the field, 150
low-volume layers were identified for each
layer by the volume of QaS-2 and QaS-3 for-
mations, accordingly. Among these layers,
the thickest layer in the QaS-2 formation is
42 cm, the thinnest layer is 13 cm, the thick-
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Table 2. To the justification of the number of layers of the 3D grid

Strata Total formation thickness, m Accepted number of Thickness of single layer, m
Minimum | Maximum Average layers Minimum | Maximum Average
Western Hovsan
QaS2 19.5 63.0 48.0 150 0.13 0.42 0.32
QaS3 36.0 79.5 66.0 150 0.24 0.53 0.44
Eastern Hovsan
QaS2 12.0 72.0 42.0 150 0.08 0.48 0.28
QaS3 18.0 70.0 42.0 150 0.12 0.47 0.28
Table 3. Main geometrical parameters of 3D grids
East Hovsan, basic parameters of 3D gird
3D grid format Corner point
Vertical grid type Proportional
Structural frame Geological boundaries
Number of Subgrids 2
Spatial dimensions 5.0x6.6 km (in plan), 3770—4720 m (a.m.)
Number of cells 24 750 000
Number of columns (X axis) 250
Number of rows (Y axis) 330
Number of model layers 300
Cell size 20x20 m
Western Hovsan, basic parameters of 3D grid
3D grid format Corner point
Vertical grid type Proportional
Structual frame Geological boundaries
Number of Subgrids 2
Spatial dimensions 3.0x5.6 km (in plan), 3170—4160 m (a.m.)
Number of cells 12 600 000
Number of columns (X axis) 150
Number of rows (Y axis) 280
Number of model layers 300
Cell size 20x20 m

estlayer in the QaS-3 formation is 53 cm, and
the thinnest layer is 24 cm. The vertical di-
mensionality of layers was determined by the
total thickness of the layer, the degree of its
heterogeneity, the minimum thickness values
of permeable and impermeable layers, as well
as the number of thin layers. Table 3 shows the
main geometrical parameters of the 3D grid.

Well data averaging. The well data con-
tain the following parametric curves required
for geological model construction: discrete
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lithology curve (reservoir — nonreservoir),
discrete saturation curve (0 — nonreservoir,
1 — oil, 3— water), continuous porosity and
oil saturation curves — K, K, The step of
quantization of continuous WL (Well Log-
ging) curves by depth was 0.2 m [Seyidoy,
Kerimova, 2018; Neamah et al., 2022].
Averaging includes two steps: the deter-
mination of grid cells through which the
borehole passes and the determination of the
weighted average value of the parameter in
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each such cell [Shilanov, Tleuzhanov, 2019;
Senosy et al., 2020]. After averaging the li-
thology curve onto the 3D grid, the quality
control of the constructions was carried out,
and a conclusion was made about the ac-
curacy of the chosen degree of detail of the
geological grid. Fig. 2 and 3 show a compari-
son of the reservoir fraction in the section
based on the original parametric las-curves
(Log ASCII (digital log curve data) standard))
and 3D gridded averaged values of well data
(Blocked Wells) for the eastern and western
parts, accordingly.

Based on the analysis of Fig. 3, we can say
that in the eastern part of QaS-2 formation
of the Hovsan field, 69.6 % of layers are non-
reservoirs, 19 % are oil reservoirs, and 11.2 %
are water reservoirs. The view differs through-
out the entire volume of the QaS-3 formation.
Thus, 73.5 % of the layers characterizing the
formation are non-reservoirs, 15.6 % are oil
reservoirs, and 10.7 % are water reservoirs.
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Based on the analysis of Fig. 4, in the west-
ern part of the QaS-3 formation of the Hov-
san field, 56.9 % of the reservoirs are nonre-
servoirs, 22 % are oil-bearing reservoirs, and
21.1 % are nonreservoirs. 65.1 % of the layers
characterizing the QaS-3 reservoir volume are
non-reservoirs, 13.9 % are oil reservoirs, and
21.0 % are water reservoirs. Figs. 4 and 5 show
histograms of distributions of porosity and oil
saturation coefficients on initial parametric
data and averaged well data. The main statis-
tical characteristics (minimum, maximum, av-
erage values) of both initial and averaged data
are also given [Kerimova, 2023b]. According
to the analysis of Fig. 5, the maximum value
of the porosity coefficient was 25.6 %, and the
minimum value was 11.6 % in the whole vo-
lume of QaS-2 formation in the eastern part
of the Hovsan field. The lowest porosity val-
ue in the entire QaS-2 formation is 0.1 % of
volume; layers with 18 % porosity represent
22 % of volume, and layers with 25.6 % poro-

QaS3,
share of oil saturation of reservoirs in:
initial curves — 15,5 %
averaged curves — 15,8 %
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Fig. 2. Comparison of reservoir fraction based on averaged Blocked Wells data (green), saturation (blue), and on
the original parametric las-curves (pink) of the Eastern part of the Hovsan field.
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sity represent 0.5 % of volume. The maximum
value of the porosity coefficient by volume
of the QaS-3 formation was 26.4 %, and the
minimum value was 12.5 %. In the volume of
the QaS-3 formation, layers with the lowest
porosity values of 12.5 % represent 1 % of the
volume, layers with a porosity of 18.5 % rep-
resent 14 % of the volume, and layers with
a porosity of 26.4 % represent 1.8 % of the
volume.

According to the analysis of Fig. 6, the
maximum value of the saturation coefficient
was 89.4 %, and the minimum value was 40.5 %
for the entire volume of the QaS-2 formation
in the eastern part of the Hovsan field. Water
reservoirs with K =40+49 % in the volume of
the QaS-2 formation account for 3.9 % of the
volume, oil reservoirs with K ,=50+67 % ac-
count for 17.8 % of the volume, and oil re-
servoirs with K =89.4 % represent 0.2 % of the
volume.

A similar analysis was carried out for for-
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3
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Qas2,
share of oil saturation of reservoirs in:
initial curves — 22,0 %
averaged curves — 22,0 %

mations QaS-2 and QaS-3 in the western part
of the Hovsan field. The maximum value of
the porosity coefficient by volume of QaS-2
formation was 26.4 %, and the minimum val-
ue was 12.1 %. The lowest porosity value of
12.1 % of QaS-2 formation is 3.9 % of the vol-
ume, layers with a porosity of 15 % account for
13.9 % of the volume, and layers with a poros-
ity of 26.4 % represent 1.7 % of the volume.
The maximum porosity coefficient value was
25.9 %, and the minimum value was 12.1 %
for the entire QaS-3 formation volume. By vo-
lume of the QaS-3 formation, the layers with
the lowest porosity of 12.5 % represent 13 %
of the volume, the layers with a porosity of
20 % represent 16.5 % of the volume, and the
layers with a porosity of 25.9 % represent 1 %
of the volume.

For the QaS-3 formation, the maximum
value of the saturation factor was 83 %, and
the minimum value was 40.3 %. In the vo-
lume of QaS-3 formation, the water-bearing

Qas3,

share of oil saturation of reservoirs in:
initial curves — 13,9 %
averaged curves — 13,9 %
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21,0 21,0 20,9

13,9 139 139

0 1 2 3
D Upscaled cells m Well logs

H sar

Fig. 3. Comparison of the reservoir fraction based on Blocked Wells averaged data (green), saturation (blue), and
original parametric las-curves (pink) of the Western part of the Hovsan field.
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Fig. 4. Histograms of porosity coefficient distributions based on initial parametric and averaged well data. Blocked
Wells averaged data (green), porosity (blue), and original parametric las-curves (pink).

layer with K =40.3+49 % accounts for 3.5 %
of the volume, the oil-bearing layers with
K =50+67.5 % account for 17.8 % of the vo-
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lume, and the oil-bearing layers with K =83 %
represent 0.2 % of the volume.
A similar analysis was performed for for-
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Fig. 5. Histograms of oil saturation coefficient distributions based on original parametric and averaged well data.
Blocked Wells averaged data (green), saturation (blue), and original parametric las-curves (pink).

mations QaS-2 and QaS-3 in the western part
of the Hovsan field. The maximum value of
the saturation coefficient was 85.6 %, and the
minimum value was 40 % for the entire vo-
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lume of QaS-2 formation of the western part
of the Hovsan field. According to the volume
of QaS-2 formation, water-bearing layers with
K, =40+45 % account for 8.2 % of the volume,
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.- Ensuring cohesion of oil-water saturated bodies
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Fig. 6. Structural map showing the location of the investigated wells in the Hovsan field along profile VI—VTI' (a).
Saturation curve correction for volumetric modelling of lithology. The pink-green (positive values) palette shows
oil- and oil-water-saturated (with OWC) sand bodies, and the blue (negative values) palette shows water-saturated

sand bodies and gray non reservoirs (b).

water-bearing layers with K ;=45+50 % account
for 2 % of the volume, oil-bearing layers with
K =50+52 % account for 1.8 % of the volume,
oil-bearing layers with K =55 % account for
15.8 % of the volume, oil-bearing layers with
K =85.6 % account for 2.1 % of the volume.

For the QaS-3 formation, the maximum
value of the saturation factor was 86.9 %, and
the minimum value was 42.3 %. By volume of
QaS-3 formation, water-bearing layers with
K =42.5+49 % represent 6.1 % of the volume,
oil-bearing with K =50+52.5 % represent 11 %
of the volume, oil-bearing with K =70 % re-
present 12.8 % of the volume, oil-bearing
layers with K =86.9 % represent 2.5 % of the
volume.

Lithology model construction. Obtaining
the spatial distribution of lithological rock
types is one of the most important modelling
steps, as three-dimensional fields of reservoir
properties and saturation are constructed by
considering the lithology parameter. At the
lithological modelling stage, each cell must
be assigned to a reservoir or non reservoir.

The lithology cube (LITO) is based either
on modelling petrophysical properties or on
building a cube of the effective thickness
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(sandiness) coefficient on the reservoir-not-
reservoir parameter and assigning a value of
one to cells with a calculated parameter value
higher than the boundary value.

There are two common methods of petro-
physical modelling: deterministic (Prediction,
using interpolation and trending methods)
and stochastic (Simulation), used to create
equally likely realizations of the spatial distri-
bution of petrophysical reservoir properties.

When creating the lithology cube of the
Hovsan field, the geological features of the
modelled field were taken into account in the
vertical and plan distribution of the reservoir
saturation type associated with the litho-
logically isolated type of deposits and cha-
racterized by systematic alternations of water-
saturated and oil-saturated reservoirs. Also,
certain difficulties in using the results of WL
interpretation in lithological modelling are
caused by a rather high field depletion, mani-
fested in the nature of saturation of reservoirs
in new wells and based on the uplift of the cur-
rent OWC. This is especially relevant to the
western part of the Hovsan field. Taking into
account the existing features of the field, some
wells were excluded from the modelling of li-
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thology and petrophysical properties param-
eter, and in several wells, the character of well
saturation was corrected during modelling.

The following are the steps in constructing
the «Lithology» cube.

1. Preparation of Index_SAT lithology
curve for modelling sandiness parameter
(considering the nature of saturation). Re-
servoirs with water-saturated reservoirs are
assigned index [-1], with oil-saturated res-
ervoir — index [1]. The current indexation
allows separating water-saturated bodies
from oil-saturated ones based on the results
of sandiness parameter construction. How-
ever, if the body is two-phase saturated and
has an OWC, this approach introduces cer-
tain errors when determining the geometry

of bodies in the volume. Therefore, during
modelling, reservoirs of wells penetrating a
water-saturated reservoir in bodies with OWC
are also assigned an index [Kerimova, 2023a].
The saturation character in such bodies was
determined after constructing the cohesive
volume cube. An example of well saturation
pattern curve correction is shown in Fig. 6.

2. Construction of a representative number
of 21 realizations of Index_SAT [i] distribu-
tion by Sequential indicator simulation (Pet-
rophysical modelling) method. The section on
one realization is presented in Fig. 7.

The construction of the AM cube is the
average of 21 realizations of the Index_SAT
parameter. The section on the AM cube is
shown in Fig. 8.

1832 1837

1853

1851

1842]

Fig. 7. One of the realizations of the Index_SAT parameter distribution. The red (positive values) palette shows
oil- and oil-water-saturated (with OWC) sand bodies and the blue (negative values) palette shows water-saturated
sand bodies and gray non reservoirs. A structural map showing the location of the investigated wells in the Hovsan

field along profile IX—IX".

Fig. 8. AM cube section (average of 21 realizations of the Index_SAT parameter). The red-yellow (positive values)
palette shows oil- and oil-water-saturated (with OWC) sand bodies and the blue-green (negative values) palette
shows water-saturated sand bodies and gray nonreservoirs. Structural map showing the location of the investigated

wells in the Hovsan field along the profile IX—IX".
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3. Construction of saturation cube. Ac-
cording to the model of the Eastern part of
the Hovsan field, AM cube values >0.3 are
referred to the oil-saturated reservoir, AM
cube values <-0.3 are referred to the water-
saturated reservoir, and the rest of the values
are referred to non reservoir. In the model of
the Western part of the Hovsan field, AM cube
values >0.25 are attributed to the oil-saturated
reservoir, AM cube values <-0.3 are attributed
to the water-saturated reservoir, and the re-
maining values are attributed to the non re-
Servoir.

When selecting the cutoff, we took into ac-
count reservoir connectivity, the consistency
of geological and statistical sections (GSS) in
the cube and in the original well data, and the
behaviour of oil saturated thicknesses in the
interwell space. When the cutoff is reduced,
false blowups of effective thicknesses begin
to appear both between wells and at a certain
distance from them. Fig. 9 shows the cross-
sections of AM parameter between two wells
in the Eastern part of Hovsan field, which

I CutOff = 0,30
(Mean = 11,9 m)

Y
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shows unreasonable increase of effective
thicknesses in the middle of the distance bet-
ween wells at a cut-off less than the accepted
one, associated with a difficult correlated dis-
tribution of reservoir layers in the wells ver-
tically. The increase in effective thicknesses
at a cut-off of 0.25 between wells can also be
seen on the map.

Fig. 10 shows the GSS (geological and sta-
tistical sections)for the oil-saturated reservoir
of the Eastern part of the Hovsan field. The
GSS is plotted for the zone bounded in the
plan by the distribution of oil-saturated bo-
dies. The GSS shows that the share of the oil-
saturated reservoir in the cube (shading) is
slightly smaller than in the well data (filling).

This discrepancy is explained by several
factors: well location in the plan (different
drilling pattern) — the extensive water-sa-
turated area is represented by single wells;
the need to ensure hydrodynamic separation
of water-saturated and oil-saturated bodies;
minimizing the increase of unconfirmed
thicknesses in the inter-well space.

I CutOff = 0,25
(Mean = 13,2 m)

/

I/I_///II__’A

Fig. 9. To select the AM parameter cut-off, false blowups, Eastern Hovsan.The red-yellow (positive values) palette
shows oil- and oil-water-saturated (with OWC) sand bodies,and the blue-green (negative values) palette shows
water-saturated sand bodies and gray nonreservoirs. A structural map showing the location of the investigated

wells in the Hovsan field.
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Probability curves
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Fig. 10. GSS for oil-saturated reservoirs in the eastern part of Hovsan.

Conclusion. A 3D model of the eastern and
western parts of the QaS-2 and QaS-3 forma-
tions of the Hovsan field was constructed.
Using these models, the formations were sep-
arated by reservoir layers, their petrophysical
parameters were determined, and their dis-
tribution in the field was studied. The oil and
gas saturation of these formations was also
assessed separately.
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TpuBumMmipHe reoAroriduHe MOAEAIOBAHHSI CXIAHOI
Ta 3axXiAHOI yacTuH '0BCAaHCHKOT0O POAOBHIIA
3a reoAoro-reopizsMuyHNMYU AQHUMHU

T.P. AxmepoB, K.A. KepimoBa, A.H. XaairoBa, 2024

A3zepOalip)KaHChKUU Aep KaBHUM YHIBepCcUTeT HahTU Ta IIPOMUCAOBOCTI,
Baky, AzepbaiipkaH

PosrasinyTo nuTaHHS 00'€MHOIO MOAEAIOBAHHSI IIPOAYKTUBHUX IIAACTIB HA(TOBOTO
poaosuiia 'oBcanu 3 BUKopucTaHHsaM IporpamHoro naketry PETREL. SIk 06'eKT AOCAi-
AJKEHHS y CXIAHIW Ta 3axiAHIM 4acTHHaX popoBuina ['oBcanu OyAO B34TO MPOAYKTUBHI
ropusoHTH KaC-2, KaC-3 KaAMHCBHKOI CBiTH IPOAYKTUBHOI TOBII. [Tpy mo6yA0Bi MoaeAi
BUKOPHCTOBYBAAUCS SIK T'€OAOTIUHI, TaK 1 re0i3UdHI AQHI MITOAO IAOLLL AOCAIAKEHb.

Ha poposumii ['oBcanu nNpoMHCAOBO 3Hauyllla HA(MTOHOCHICTD y 3axXIiAHIN 1 CXIAHINU
YacTHHAX, PO3AIAEHIX BOAOHOCHOIO 30HOIO, TOB's3aHa 3 BiAKAAAAMU KaAUHCBHKOI CBITH
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MIPOAYKTHBHOI TOBII. BiAKAQAM ITi€1 CBITH PO3AiA€HI Ha TPU FOPU30HTHU (3TOPU AOHUZY):
KaCl — 57 M, KaC2 — 70 m i KaC3 — 168 M. 3araarbHa NOTYKHICTb KAAWHCBKOI CBITH
cTaHOBUTH 250 M Ha 3axiAHIY AiagHIN Ta 280 M Ha CXiAHIN.

VY cTaTTi AOKAGAHO IIOSCHIOETHCSA METOANKA TOOYA0BU 3D MoaeAael cXipHOI Ta 3aXiAHOL
YacTUH popoBUIlla ['OBCcaHU i3 BUKOPUCTAHHSIM SK T€OAOTIUHUX, TaK i CBEPAAOBUHHUX
AAQHUX IIOAO IIAOIIL AOCAIAKEHB. ByAr TaKO>K BKAIOUEHI TeTPOodi3huuHa MOAEAB CXIAHOI Ta
3axiAHOI 4aCTHUH poAOBUIlla ['OBCcaHM Ta AITOAOTIYHUM KyO AAST 00'€MHOTO MOAEAIOBAHHS
AITOAOTII.

VY cTaTTi TOKa3aHo, 110 MiCKY Ta IIiCKOBUKH (ITIOTY>KHICTIO 5—15 M), 1110 € HAaTOra30HOC-
HUMU KOAEKTOPaMH, BUAIASIIOTECS IepeBa’KHO Y BEPXHBOMY i CepepAHbOMY FOPU30HTAX, a
TaKOJK Y ITOKPiBEABHIN YaCTHHI HU)KHBOT'O IIIapy HUJKHBOT'O TOPU30HTY (IOTY KHICTIO 30 M)
1 4epryroThCs 3 TAMHUCTUMU IIPOIIapKaMy 3aBTOBIIKY 2—3 M. KOAEKTOPCHKi BAQCTUBOCTI
IIapiB 3MIHIOIOTHCSA 3a PO3PI30OM I IAOMIEO.

Xoua popoBuilie 'oBcaHm 3HaXOAUTHCA B eKCIIAyaTallil Oiabll K 70 pokiB, 3D reoaoro-
reoi3zruyHe MOAEAIOBAHHS OYAO IIPOBEAEHO BIIEPIIE B CXIAHIN i 3aXipHIM YaCTUHAX AAL
KAAMHCBKOI CBIiTH, 1110 BBA’KAETHCS IIE€PCIEKTUBHOIO 3 TOUKM 30Py IPOAYKTUBHOCTI. Briep-
111e paioH AOCAIAKEHBb A€TaAbHO BUBUEHUM 3 TIOTASIAY AITOAOTII, TeTpodi3nKu Ta HadTora-
30HOCHOCTI Mi>KCBEPAAOBUHHOTO IIPOCTOPY 3 BUKOPUCTAHHAM MOAEAIOBAHHS Ha MIACTaB1
cericmiunmx pauux 3D. Boanouac 3D MoapeAi € OCHOBOIO AASI BUPITIIEHHS TAKMX IIUTAHb, SIK
OIIIHIOBAHH4 3allaciB BYTA€BOAHIB, OOIPYHTYBaHHS OyPiHHS HOBUX CBEPAAOBUH, MOHITO-
PHUHT pO3pOOKHU 3amaciB Ta OIiHIOBAHHS BIIAUBY 3aBOAHEHHS Ta eKCIIAyaTallil AoOyAOBa-
HUX CBEPAAOBUH. BUKOPUCTAHHSA TPUBUMIPHUX MOAEAEN AQAO MOJKAUBICTh peanidyBaTu
SIK AOBTOCTPOKOBE, TaK M OllepaTHuBHE IIPOrHO3YBAHHS IIPU MOHITOPUHTY eKCIIAyaTallil
POAOBHII, BYTA€BOAHIB. OCKIABKY HaABHICTh Y KAAMHCBKINW CBUTI HOBUX 00'€KTIB, IKi BBa-
SKAQIOThCH IePCHEeKTUBHUMU 3 TIOTASIAY IPOAYKTUBHOCTI, He 3allepedyeThCS IX BUIBACHHS
Ta MOHITOPUHT 13 3aCTOCYBAHHSAM TPUBUMIDHUX MOAEAEH MATBEPASKEHI IIPOBEACHUMU
AOCAIAKEHHSIMHU,

KAr040Bi cAOBa: CTPYKTYpHO-IIapaMeTpUYHa MOAEAD, AITOAOTIUHUM KyO, 00' eMHe MO-
AEAIOBaHHS, TeTPOodi3nuHe MOAEAIOBAHHS, KOAEKTOP, IIOPUCTICTh, HaPTOHACUUYEHICTh.
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