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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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COMPLEX ANALYSIS OF GIS DIAGRAMS WITH THE PURPOSE
OF STUDY THE WELL CUTSECTIONS OF OIL AND GAS FIELDS

Abstract. The main objectives of geophysical exploration of the wells of the field were: exploration of geo-
logical and geophysical cutsections of wells, lithologic differentiation, identification of reservoirs in cutsections,
separation of reservoirs by the nature of saturation, estimation of saturation character and quantitative determination
of reservoir properties of effective thicknesses. When the productive part of the borehole section is differented, layers
of different lithologic composition are allocated, the sequence of their occurrence is determined, and collectors and
impenetrable sections between them are identified. These problems are solved using a set of methods for studying the
sections. The data of geophysical studies of wells are linked to the data of description and analysis of rock samples
(sludge, core). The analysis of a complex of geophysical methods for studying the wells of the investigating field was
made. Jurassic terrigenous deposits of the investigated field are characterized by geological heterogeneity and signi-
ficant variability of geophysical parameters. Modern methods of well geophysical studies, with the fullness of the
complex used and the knowledge of petrophysical relationships between the geophysical and calculating parameters
of the studying geological object, with a correct representation of the type of reservoir and the application of geophy-
sically sound methods of interpretation, make it possible to obtain representative data on the investigating geological
section [1-3].

Key words: well logging; lithological differentiation, collector; coefficients of porosity, clay coefficients, oil
and gas saturation; petrophysical studies; capacitive properties of the rock; specific electric resistance; intensity of
natural gamma radiation, radiation, secondary gamma radiation; interval time; coefficients of sandiness, of
compartmentalization.

Introduction. The studying field is located in the Atyrau region of the Republic of Kazakhstan [1].
The calculation of reserves and the assessment of oil, gas and condensate resources is based on a detailed
study of the subsoil and synthesizes in itself all the information obtained in the process of prospecting,
exploration and development of deposits: data on the study of mineralogical and petrographic features of
rocks, reservoir physics and physical and chemical properties of fluids, the results of field and field
geophysical studies, information on the conditions for the formation of oil, gas and condensate deposits,
on the regularities of their placement in the subsoil, etc., petrophysical data on the oil and gas bearing
strata, testing and testing of wells, industrial experiment works and development of deposits [7].

The field has an industrial oil content of Middle Jurassic deposits, in which as a result of the cross-
correlation of the sections of all wells with the involvement of testing and interpretation of GIS materials,
three productive horizons J-1I, J-III and J-IV were identified, which, in turn, are divided into several layers
[1-3].

IT Middle Jurassic horizon, layer 1 according to the description of the core is represented by gray,
light gray, dark gray, from fine to medium-grained, glauconite and quartz-feldspar, medium strength, on
carbonate-clay cement, pore type, in places with charred plant remains sandstones; gray, light gray, dark
gray, quartz, fine-grained, dense with plant remains, mica, clay cement, contact and basal type siltstone.
Layers of coal are encountered.
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IT Middle Jurassic horizon, layer 2 according to the description of the core is represented by light
gray, dark gray, glauconitic-quartz sandstones, mainly medium-cemented, fine-grained, medium-grained,
silty, with clayey cement of pale-basal type, with sparse inclusions of carbonaceous residues. The rocks
are clayey and calcareous in various degrees, they contain a considerable amount of carbonated vegetable
detritus.

III Middle Jurassic horizon, layer 1 according to the description of the core is represented by fine-
grained, gray, silty, weakly cemented, carbonate sands; gray, light gray, dark gray, glauconite-quartz, from
weakly to strong-cemented, fine-grained, medium-grained, clayey cement of pore-basal type sandstones;
gray, coarse and fine-grained, strongly clayey, slightly sandy, non-carbonate siltstones.

Table 1 — Collector properties for productive horizons

Parameters J-11, J-11, J-111, J-1V,
layer 1 layer 2 layer 1 layer 1
Porosity, % 17,4-26,2 25,5-27,7 11,7-31,9 12,4-25,9
Permeability, mD 51,5-152,8 51,9-128 6,36-476,8 1,3-50,1
Vsh, % 2,4-19,6 2,1-3,2 1,6-24,7 2-4,8

Completed field geophysical surveys in wells generally in line with the requirements of "Technical
Instructions for Conducting Geophysical Investigations and Works on Cable Devices in Oil and Gas
Wells" [5].

Standard logging was performed with log sonde N0.5M2A throughout the entire section and in the
productive part, it was used for lithologic-stratigraphic dismemberment of the section.

Lateral logging is carried out in new wells. The lateral micro logging was carried out in new wells in
the productive part of the section. The quality of the diagrams was evaluated by indications against
hollowed-out clays and against homogeneous layers without a penetration zone.

Lateral logging was conducted in all wells with five standard lateral sondes: A0.4MO.IN, AIMO.1IN,
A2MO0.5N, A4MO0.5N, ASMIN and one inverted lateral sonde NO.SM2A.

According to the micro logging diagrams, intervals of degrade clays, dense interlayers are clearly
identified in the well sections.

The GR (gamma ray log) curves show the lithological characterization of the section, isolating the
clay layers at the maximum intensities of the GR. Dense rocks in the GR diagrams are marked by low
values of natural radioactivity. The maximum values of GR have not hollowed-out or slightly hollowed-
out clays. Sand-siltstone varieties, depending on the content of clay material and the degree of poly-
micticity, are characterized by the intensities of natural gamma radiation from low to high, up to values
commensurate with clays.

The minimum intensity values in the GRN (neutron gamma log) diagrams are characterized by deep
cavities, maximum indications are noted against dense carbonatized rocks; Sand-siltstone varieties are
characterized by intermediate values.

The reservoir rocks for reservoir are clays and mudstones with a specific electrical resistance from
0.9 to 1.3 Ohm, the minimum indications on the curve of GRN (1.3-1.49 c.u), the maximum indications of
GR (10-12 mcR/hour), the interval time on the sonic logging curve is more than 290 ps/m.

Dense rocks have high resistance on the lateral logging curve (1.7-1.9 Ohm), low natural
radioactivity (6-8 microR/hour), low indications on the curve of interval time (180-195 ps/m).

In the Jurassic complex of rocks there is a considerable number of coal layers, the thickness of which
varies from several centimeters to one and a half meters and more [1, 2]. On the readings of well logging
instruments on the coals, very high neutron logging porosity readings are observed, a very low bulk den-
sity, an increase in the interval time and low gamma logging readings, and an increase in the electrical
resistivity. Figure 1 shows an example of the separation of coal seams and reservoirs from a set of GIS
methods along the field's well.

The selection of reservoirs for a set of geophysical methods for the study of wells was carried out
according to the qualitative characteristic of terrigenous rocks with the use of almost all methods of
geophysical studies performed, as well as core data and formation testing [4, 7, 8]. Qualitative characte-
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Figure 1 — The allocation of coal sites and reservoirs for the GIS complex
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ristic of reservoir separation in the field cross-section are: the presence of a clayey crust or the preserva-
tion of the nominal diameter on the cavernogram; positive increment of the potential sonde over the
gradient sonde on the microsonde diagrams; low intensity of natural gamma radiation; the presence of a
radial resistance gradient, established by the data of different depth installations by the resistance method
(LL, LLS, MLL, ILD).

When reservoirs are separated by informative methods in the Jurassic part of the section, there are
multisonde ILD, the presence of a clay crust or the nominal diameter of the well, a negative SP (static
polarization) anomaly, an increase in the RHOB (Gamma Gamma log density) value, an increase in the
interval time on acoustic logs (DTP), an increase in W, and a minimum value for GR.

When determining the effective thicknesses from the total thickness, dense and argillaceous
interlayers were excluded [6, 7]. Their presence was controlled by indications of acoustic and radioactive
methods, as well as by the diagrams of micromethods.

The reservoirs have a reduced value of natural gamma radiation intensity (3-9 mcR/h), the density
according to the RHOB method varies from 2.2 to 2.35 g/cm’, the interval time of the elastic wave travel
depending on lithology (from 310 to 340 ps/m).

In addition to qualitative characteristics, quantitative criteria were used for the separation of
reservoirs — the boundary values of the porosity coefficients (11.5%), maximum bulk clay (Vsh = 41%),
determined from the core data [2].

Density logging curves reflect the lithological characteristics of the section. In most cases, the density
of reservoirs varies from 2.2 to 2.4 g/cm’, in dense rocks from 2.7 g/cm’ and higher.

The porosity of the collectors was determined from the acoustic logging curves in combination with
the neutron logging curves.

The cavernometry is made in all wells. Thermometry was carried out in all wells to measure the
temperature at the LLS, and also to measure the geothermal gradient.

The diagrams of the SP in separate wells are slightly differentiated and have the opposite sign, which
indicates that the mineralization of the drilling mud filtrate exceeds the value of the mineralization of the
stratal water (the inverse field of the SP).

Interpretation of geophysical well studies was carried out using the software "Interactive Petro-
physics" [2].
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This program solves the problem according to the petrophysical model, which consists of three
components: 1 — GIS curves, 2 — components of the reservoir (volume content of rock types and fluids),
3 — parameters of each type of rocks and fluids.

As input parameters, the following log data and petrophysical constants were used: neutron poro-
sity; acoustic logging; density gamma ray logging; resistance curves; gamma-logging; cavernometry;
clay - density of 2.40 g/cm’, interval time - on the average 292 ps/m; sandstone - density conditionally
2.65 g/em’, interval time - 170 ps/m; formation water - density 1.05 g/cm’, AT - 600 ps/m.

Clayiness was estimated by the curves of GR and SP both in the complex and separately. In
determining the clay content by GR, a double difference parameter is used in the Larionov relation [3]:

Kaw by GR=0.333-(2-(2:2)-1),
where Z — a double difference parameter according to GR, which is equal to:
Z = (GR- GR min) / GR max — GR min),

GR - current value of gamma radiation intensity; GR min — value of the intensity of gamma radiation in
non-clay rocks; GR max — value of intensity of gamma radiation in clays.
When determining the clay content by the SP, the next equation was used:

I<SH_SP =SP - SPmin/ SPmax_ SPmin:

where SP — current value of spontaneous potential polarization, mV; SP;, — The value of the spontaneous
polarization potential in non-clay rocks, mV; SP,,,, — value of the potential of spontaneous polarization in
clays, mV.

When calculating the clayiness of the wells, a connection is made with the geophysical parameter that
most accurately reflects the lithology of the section. An example of the determination of bulk clay by the
methods of GR and SP is shown in figure 2.
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Figure 2 — An example of the determination of bulk clay by the methods of GR and SP
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To calculate the porosity, we used the diagrams of RHOB, W, and DTP. The porosity in the well was
calculated and adopted according to the porosity method, which most reliably displays the lithology of the
section, and also from the complex (the presence of the method) carried out in the well under investigation
and its quality.

Determination of the coefficient of porosity by neutron logging (GRN) was carried out in accordance
with the methodological instructions, first the neutron porosity was calculated from the equation connec-
ting the porosity and the readings of the GRN equipment in cu for wells with a diameter of 215 mm [2]:

W= (-8.802 + 51.529 / GRN + 6.916 / (GRN-2)) / 100.
The open porosity (K, grn) Was determined after the introduction of the correction for clayiness:
I<p_GRN =W- I<sh : Wsh ’

where W — neutron logging readings; Wy, — Hydrogen content of clays, taken conditionally ~ 0,3; Ky, —
volume content of clay minerals in the rock.
RHOB porosity was determined by the formula:
K, RHOB = [(om-or) / ( om-6f)] — K, - [om-ocl) / (om-of)],

where om — matrix of the rock, g/cm’; o — density of fluid, g/cm’; ocl — current value of the density of
clays, g/em’; K, — volume content of clay minerals in the rock; or — density of the rock, g/cm’.
The porosity coefficient for acoustic logging was determined by the formula:

_ (AT — ATm) — Ksh X (ATsh — ATm)
P (ATf — ATm)

where Ksh — volumetric shale index; AT — current time interval value, ps/m; ATm — value of the interval
time in the rock, ps/m; AT — the value of the interval time in the filtrate, ps/m; ATsh — value of interval
time in clays, ps/m.

The reliability of determining the porosity in the GIS was checked by comparison with the porosity
determinations on the core for the Jurassic horizon (figure 3).
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Figure 3 — Comparison of porosity coefficients
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The relationship between the porosity parameter and the porosity coefficient is the basic interpre-
tation model for determining the porosity coefficient from the well electrometry data. The high degree of
reliability of the approximation (R2 = 0.94), and the high correlation coefficient of the porosity parameter
and the porosity coefficient, indicating a close relationship between them, makes it possible to recommend
the expression obtained for use in interpreting well log data [3, 8]. To construct the Pp = f (Kp) depen-
dence, the porosity parameter and the porosity coefficient were used, corresponding to atmospheric
conditions. The dependence of the porosity parameter on the porosity coefficient for the Jurassic deposits
studied is described by the equation (figure 4a) [1]:

P,=K,"*
Pn Px
100 100
10 10
Pr=Krrl#£0 Pa=Kp174
1 1
1 10 Kn, % 100 1 10 Ks, % 100
a b

Figure 4 — Dependence of porosity parameter on the porosity coefficient (a),
dependence of the saturation parameter on water saturation coefficient (b)

The main method for determining the character of reservoir saturation is well electrometry. For this
purpose, the relationship between the saturation parameter (Ps = p, / py) and the water saturation coeffi-
cient of rocks (K,), which is described by the equation (figure 4b) [1] was studied:

-1,734
P,=K "

The water saturation coefficient is determined by the Archie equation, for pure non-clay reservoirs of
the Middle Jurassic deposits:

K, =(a-R,/KmRp)",

where K,, — water saturation; R,, — resistance of formation water, Ohm; K, — logging porosity; R¢ — true
resistance of the formation in the non-washed zone, Ohm; m — exhibitor of carburizing; n — saturation
exponent.

For Jurassic sediments based on the analysis of the core: a=1; n=1,8; m=1.73.

The oil saturation coefficient is calculated from expression: K,= 1-Kj,.

The saturation of reservoirs of the productive horizons was assessed on the basis of the specific
electrical resistance (SER) and the design factor of oil and gas saturation (K,,). For productive reservoirs,
the critical values of resistance of oil-saturated reservoirs are as follows: the formation is confidently
productive at resistance values from 1.1-5.7 Ohm; to the water-bearing layer at resistances from 0.3 to
1 Ohm. The minimum value of resistance for oil reservoirs is determined on the basis of well sampling
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data of the field — 1,1 Ohm. When processing the results of electric logging, data on the formation water
resistance (p f.w = 0.024 Ohm) were used. According to the sampling data, the minimum value of the
saturation coefficient at which an industrial oil inflow is obtained is a value equal to 44%.

When the productive part of the borehole section is dismembered, layers of different lithologic
composition are allocated, the sequence of their occurrence is determined, and collectors and impenetrable
sections between them are determined. These problems are solved using a set of methods for studying the
sections. In this complex, geophysical methods currently occupy the main place, with which all types of
wells are necessarily studied. The geophysical survey data is linked to the description and analysis of rock
samples (sludge, core sample).

The results of the complex interpretation for the purpose of determining the character of the
saturation of the reservoir formations are shown in figure 1, intervals of oil-bearing (highlighted in red)
and aquifer (blue) reservoirs. An example of determining the nature of saturation of reservoir layers and
the position of water-oil contact along a well's well is shown in figure 5.
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Figure 5 — An example of determining the pattern of saturation of reservoir-layers
and the position of water-oil contact along a well

The extraction of the effective thicknesses was carried out with allowance for the boundary value
Kp = 11.5%. The minimum saturation value at which an industrial oil inflow is obtained is a value equal
to 44% [2].

The principle of separating the section into reservoirs and host rocks was based on the traditional
qualitative features of the isolation of terrigenous pore collectors (figure 5) [4, 6, 8]:

— reduction of natural radioactivity relative to the surrounding rocks;

— preservation or reduction of the nominal diameter by a cavernogram;

— the presence of the zone of penetration of the filtrate of the drilling mud into the formation, which is
noted on the deep-seated sondes (LLS, LL-MLL, ILD).

According to GIS data, layer 1, II Middle Jurassic horizon is represented by reservoirs with porosity
of 18-28%, range of oil-saturation coefficient change is 45-82%. The horizon is composed of 1-6 oil-
bearing and aquiferous strata, characterized by a total thickness of 26.2 m. The average value of oil-
saturated thicknesses of the reservoir is 11.1 m and varies within 1.98-18.5 m. The total effective thickness
on average is 12.2 m, with a change in the range 3.5-18.5 m. The coefficient of sand content is 0,13-0,69,
on the average by the layer - 0,46. The dismemberment of the horizon is on average 2.8.

According to GIS II, the mid-Jurassic horizon, layer 2 is represented by collectors with a porosity of
24.5-26.0%, the oil saturation coefficient varies from 55 to 70%. The total thickness of this horizon
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divided by dense rocks into 1-3 interlayers varies from 3.3 to 8.8 m. The average oil-saturated thickness is
2.4 m. The effective thickness of the collectors varies from 1.1 to 4.8 m. The coefficient of sandiness
varies from 0.15 to 0.70, averaging 0.45. The average dissection is 1.9.

11 Middle Jurassic horizon, layer 1 according to the results of complex interpretation of GIS diag-
rams is represented by collectors with a porosity of 19-26%. Oil saturation varies from 45 to 62%, the
average oil saturation of reservoirs is 50%. This horizon is represented by 1-4 permeable sand layers. The
average thickness of the horizon is on average 12.5 m, oil-saturated thickness 4.0 m, effective thickness
8.3 m. The coefficient of sand content averaged 0.65, the coefficient of subdivision 1.9.

IIT Middle Jurassic horizon, layer 2. According to GIS, the average porosity is 22%, the oil saturation
is 56%. The total thickness of the horizon, represented by 1-2 interlayers of permeable sandstones,
averages 3.3 m. The thickness of the oil-saturated interlayer is 1.07 m. The average effective thickness of
the formation is 2.3 m. The coefficient of sandiness varies from 0.13 to 0.97, averaging 0.68, with an
average dissection of 1.1.

11 Middle Jurassic horizon, layer 3. According to GIS data, this horizon is represented by reservoirs
with a porosity of 18-21.0%, oil-and-gas saturation coefficient -51-59%. The horizon is composed of
1-5 oil-bearing and aquifers, characterized by a total thickness of 13.6 m. The value of the oil-satura-
ted reservoir is 3.5 m. The total effective thickness is on average 6.6 m, with a change in the range of 1.1-
12.6 m. The coefficient of sand content is 0.08-0.98, on the average by the formation - 0.50. The dis-
memberment of the horizon is 3.0.

Table 2 — The results of a comprehensive interpretation of the wells in the field

Reservoir
No | intervalm | GR, |GRN,| cv, | pr, |DTP,| W, |RHOB,| K- | Bo_ |k prp, |Ksh | K, | Kog,
>’ | RHOB, | GRN, | P P
well mcR/h| cu mm | Ohm | pus/m | p.u g/cm p.u p.u p.u pu|pul| pu

roof sole

15 | 1704,7 | 1706,3 | 9,54 | 1,57 | 192,4| 0,74 | 361,1 | 0,21 2,25 0,20 0,12 0,28 0,35]0,20 | water

1711,2 | 1713,4 | 10,19 | 1,55 | 193,5| 0,67 | 331,7 | 0,22 2,28 0,18 0,13 0,22 0,35(0,18 | water

1714,6 | 1715,7 | 9,57 | 1,49 | 195,5| 0,73 | 356,5 | 0,25 2,24 0,21 0,18 0,27 0,3310,21 | water

1716,2 [ 1720,8 | 9,68 | 1,51 | 196,3| 0,81 |348,6| 024 | 226 | 0,19 | 0,16 | 025 [0,35/0,19]| water

17349 | 1737,1 | 8,74 | 1,49 |202,3 | 1,42 | 3552 | 0,25 2,25 0,21 0,24 0,29 0,2510,27 | water

17349 | 1737,1 | 8,88 | 1,48 |204,4| 1,45 | 3559 | 0,25 2,24 0,21 0,22 0,29 0,28 10,26 | 0,63

1738,0 [ 1739,2 | 8,59 | 1,51 | 197,7| 1,47 [362,1 ] 024 | 225 | 021 | 024 | 031 [025[028] 0,67

1741,9 | 1743,0 | 11,50 | 1,56 | 219,9 | 1,72 | 3554 | 0,21 2,25 0,19 0,17 0,25 0,3910,21| 0,54

1743,211743,9 | 10,90 | 1,46 | 218,1 | 1,66 | 347,5| 0,27 2,25 0,19 0,18 0,26 0,38(0,22| 0,58

16 | 1711,1|1714,2| 8,15 | 1,74 | 216,1 | 0,49 | 303,3 | 0,28 2,29 0,21 0,28 0,28 0,0910,28 | water

1720,4 | 1721,5| 10,34 | 1,68 | 217,5| 0,62 | 297,6 | 0,31 2,35 0,15 0,26 0,20 0,2710,20 | water

1752,0 | 1753,8 | 10,33 | 1,71 | 211,4| 1,90 | 305,5 | 0,29 2,22 0,22 0,22 0,21 0,35(0,22| 0,66

1754,4 [ 1755,8 | 12,29 | 1,45 | 217,6 | 1,55 [303,5| 046 | 2,28 | 0,19 | 030 | 020 [031[025| 0,67

17572 | 1758,5| 8,32 | 1,73 | 214,4 | 1,65 |301,39| 0,28 2,25 0,22 0,26 0,22 0,1410,24| 0,66

1758,5|1767,0| 8,43 | 1,80 |213,0| 0,90 {279,99| 0,25 2,35 0,16 0,23 0,21 0,1510,22 | water

1767,41772,3 | 8,37 | 1,74 | 213,0 | 0,70 [289,09| 0,28 2,33 0,18 0,26 0,22 0,15]0,24 | water

17 | 1746,4 | 1750,0| 6,77 | 2,16 | 196,1 | 2,80 (308,17| 0,21 2,23 0,23 0,19 0,25 0,18{0,25| 0,78

18 | 1773,2 (1774,47| 69,41 | 2,16 |197,00| 1,217 (292,86| 0,332 | 2,29 0,18 0,25 0,19 0,28(0,22| 0,5
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IV Middle Jurassic horizon, layer 1 according to the data of geophysical studies of wells, reservoir
rocks are characterized by a porosity of 15-20%. The oil saturation of reservoirs ranges from 45 to 60%.
The productive horizon is composed of 1-7 sandy interlayers, characterized by a total thickness of 30.1 m
on average and varying within 25.7-34.3 m. The average oil-saturated thickness of the reservoir is 14.2 m.
The effective thickness of the reservoirs varies from 6, 2 to 16.4 m. The coefficient of sand content of this
horizon varies from 0.19 to 0.62 and averages 0.45. The average dissection is 4.5.

In IV Middle Jurassic, layer 2 according to GIS data, porosity is 19% at 48% oil saturation. The
horizon is composed of 1-2 oil-bearing and aquifers, characterized by a total thickness of 3.8 m. The thick-
ness of the oil-saturated reservoir is 1.50 m. The total effective thickness is 2.9 m on average. The
coefficient of sandiness is 0.55-0.84, on the bed - 0,7. The dismemberment of the horizon is 1.5 [2].

Coefficient of sandiness is the ratio of effective power to the total thickness of the formation, traced
in the section of the given well. It shows how much the collectors occupy in the total volume of the
productive horizon. The partition coefficient is determined for the deposit as a whole and characterizes the
average number of sandy interlayers composing the horizon-the ratio of the number of sandy interlayers
summed over all wells to the total number of wells that opened the reservoir [9].

The results of a comprehensive interpretation of the wells, volume and fluid models for the Middle
Jurassic productive horizons are shown in table 2 and in figure 6.

Conclusions:

— Technologies for determining the geophysical properties of reservoirs reduce the risk of drilling and
increase productivity. They effectively combine the achievements of advanced science with the latest
technologies of interpretation, visualization and modeling, which turns them into an indispensable means
of reducing risk and ensuring success in drilling wells.

— When the productive part of the borehole section is dismembered, layers of different lithologic
composition are allocated, the sequence of their occurrence is determined, and collectors and impenetrable
sections between them are determined.

— For calculations, it is recommended to determine the porosity coefficients from geophysical data,
since they allow more reliable estimation of the porosity of the reservoirs: the number of determinations
and the number of wells covered by the GIS study is much larger than the core.

— At this field, explicit aquifers are not tested, so the boundary oil-gas saturation coefficient should be
clarified.
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A. K. Ucaranuesa, I'. T. bopucenko, A. b. AnambaeBa
CorbaeB ynuBepcutet, Anmatsl, KasakkcTan

MYHAM-T'A3 KEHOPBIHJIAPBIHIAFBI YHFBIMA KUMAJIAPBIH 3EPTTEY MAKCATBIHJIA
¥YI'3 AJUATPAMMAJIAPBIHBIH KEINEHAI CAPAIITAMACHI

AnHoTanusi. KeHOpbIHIaFbl YHFBIMaHbl T€0(U3NKAIIBIK 3ePTTEYAIH MaKCaThl: YHFbIMa KHMAChIH I'€0JIOTHSUIBIK-
reo(M3UKAIBIK 3€PTTEY, JTUTOJIOTHSIIBIK JKIKTEY, KOJUIEKTOpP KabaTTapabl aHBIKTay, KaHBIKTHUIBIK CHIIaThIHA Oaiina-
HBICTBl KOJUICKTOPJIAPABI aXbIPaTy, KaHBIKTBUIBIK CHIIATBIH Oaranay >KOHE THIMAI KaOaTTarbl KOJJIEKTOPJIBIK
KacHUeTTepli caHAbIK Oaranay. Kumamarel THiMIi KabaTTap/sl KIKTEY Ke3iHIE OpPTYPIi JIMTOJIOTHSIBIK KYpaMmIIaFrbl
KabatTap OeiHEedl oHE OJapMAbIH IIeTy KEe3eKTUTTi alfKeIHIamaabl, COHBIMEH KaTap, KOJUIEKTOpIap KoHE OJapAbIH
apachIHIAFEl OTKI30EHTIH KabaTTap aHBIKTaNanbl. bysr MoceneHi KUMaHBI 3epTTey Ke3iHAe KEMIeHIl dic KeMeriMeH
mremeni. ¥YHFBIMaHbI T€O(MU3UKAIBIK 3ePTTCy MAIIIMETTEP] TayKbIHBIC YITUIEpiHiH (KalIIblK, KEPH) capanTaMaiapbl-
MeH OaiaHpICThIpbLIaAbl. JKyMbICTa 3€pPTTENIN OTHIPFaH KCHOPBIHHBIH KOpa TeppureHi meriHmiaepi reoaorusuIbIK,
OPTEKTLIIKIIEH KOHE reo(pH3UKAJIbIK MapaMeTpliepiHiH e3repyiMeH cunarraiajibl. Y HFbIMaHbl Teo(ru3nuKalbiK 3epT-
TeyJepIiH Ka3ipri opicTepi KOJIAAHBUIATHIH KEIICHHIH TOJBIK OOJYBIH/IA JKOHE 3ePTTENINeH IeOJIOTHSIIBIK HBICAHHBIH
reoU3MKaNbIK XKOHE ecenTey MapaMeTpliepi apachlHAarbl MeTpodU3UKabIK OaitnanbicTel Oty. KomiekTop TypiH
JIYPBIC aHBIKTaFaH/Ia JXoHE reorpausUIbIK HHTEPIPETALNS d/IiCIH KOJIJAaHFaH 1A 3ePTTEIII OThIPFaH KUMAHBIH TYPBIC
MoJIIMETTEpiH allyFa MyMKiHaiK Oepexi [1-3].

Tyiiin ce3nep: YHFbIMaHBl T€O(U3UKAIIBIK 3€PTTEYJIEP; JUTOJOTHSIIBIK 061y, KOJUIEKTOP; KeyeKTUIK Ko3dhu-
LMEHTI, Ca3JbUIbIK, MyHail rasra KaHBIKTBUIBIK; METPO(PUIUKAIBIK 3epTTEYJIiep; Tay >KbIHBICTBHIH CHIHBIMIBUIBIK Ka-
CHETIi; MEHIIIKTI JEKTPIIK KeJepri; TAOUF raMMma-IIaFbuTy, PaaialdsuIbIK, eKiHII TaMMa-IIaFrelTy; apallblK yaKbIT;
KYMJIBLIBIK, XKIKTey K03 (OUIHEHTI.

A. K. Ucaraauesa, I'. T. Bopucenko, A. b. Anambaepa
CarmnaeB yHuBepcuTeT, Anmatsl, Kazaxcran

KOMILIEKCHBIA AHAJIA3 JIMATPAMM I'IC
C OEJBIO N3YYEHUSA PA3ZPE30B CKBA’KUH HE®TETA30BOI'O MECTOPOX/JIEHUA

AnHoTanusi. OCHOBHBIMH 33/1a4aMi Te0(H3UIECKUX UCCIIEAOBAHUI CKBaKUH MECTOPOXKICHUS SBISUIUCH: U3Y-
YEHHE I'e0JIOr0-re0(hU3NUECKOTr0 pa3pe3a CKBAKHUH, JIMTOJIOTHYECKOE PACUJICHEHHE, BhIICIICHUE B pa3pe3e IIacTOB-
KOJUIEKTOPOB, Pa3/eieHUE KOJUIEKTOPOB MO XapaKTepy HACHIICHHOCTH, OIIEHKA XapaKTepa HACHIICHHOCTH U KOJIH-
YECTBEHHOE OIPE/ICICHHE KOJUIEKTOPCKUX CBOUCTB 3 (PpeKTHBHBIX TOMIIUH. [IpH pacuieHeHHH POAYKTHBHOU YacTh
paspe3a CKBaKUHbBI BBLICISIOTCS CJIOM PA3JIMYHOTO JIMTOJIOTHYECKOTO COCTaBa, YCTAHABIMBAETCS MOCIEIOBATEIb-
HOCTb UX 3aJIETaHUsl, & TAKIKE ONPEEIISIIOTCS KOJUIEKTOPhI M HEMIPOHHUIIAEMbIE pa3/ieNibl MeXy HUMH. Pematorcs atu
3a/laud ¢ TOMOIIBI0 KOMIUICKCA METOIOB H3YyuUeHHUs pa3pe3oB. J[aHHbIC reo(HU3MUECKHX HMCCIACIOBAHUNA CKBAXKUH
YBSI3BIBAIOTCS C MAHHBIMU OIMCAHWs M aHanu3a oOpasioB mopoj (uuiama, kKepHa). B pabore mpoBeleH aHamu3
KOMIIIEKCa Te0QU3MYECKIX METOJO0B MCCIICMOBAHMUS CKBAXUH U3y4aeMOro MectopoxaeHus. KOpckue TeppureHHbIe
OTJIONKEHHS M3y4aeMOr0 MECTOPOXKICHHUS XapaKTepPU3YIOTCS TeOJIOMMYECKOH HEOMHOPOIHOCTBIO M CYIIECTBEHHOM
M3MEHUYHBOCTHIO Teohu3nIecKux napameTpoB. COBpeMEHHbIE METOIbI TeO(PH3NUSCKUX HUCCIICIOBAHUI CKBAXKHH, IPH
MOJIHOTE KCIOJIB3yEMOr0 KOMIUICKCA U 3HAHUHU MEeTPODH3MUYECKHUX CBA3CH MEXKIY reoQU3NYECKUMHU U MOJICYCTHBIMH
napamMeTpamMH HU3y4aeMoro reoJlorHyeckoro 00beKTa, IpH MPABHIBLHOM MPEACTABICHUN O THIE KOJJICKTOpA U MPH-
MEHEHHH Teo(pu3n4ecKd OOOCHOBAHHBIX CIIOCOOOB HMHTEPIPETAIMH, JAI0T BO3MOXKHOCTH MOJYYUTH IPEACTaBH-
TeNbHBIEC JaHHBIE 00 M3y4aeMOM T'eoIoTHIeckoM paspese [1-3].

KaroueBble cioBa: reodusnueckie HCCIEAOBAHUS CKBAXKHWH, JIMTOJIOTHYECKOE PACUICHEHUE, KOJUIEKTOD;
KO3 PHUIHUEHTHI TOPUCTOCTH, TJIMHUCTOCTH, He(TEra30HACHIIIIEHHOCTH; NETPO(YU3NICCKHE HCCIICIOBAHMUS; EMKOCT-
HBIE CBOMCTBA MOPOJIBI; YAEIBHOE 3JIEKTPUYECKOE COMPOTUBIICHHE; MHTEHCUBHOCTH €CTECTBEHHOI'O TaMMa-H3Iyde-
HU, paauallMOHHOTO, BTOPUYHOI'O raMMa-U3JIyUCHUA; NUHTCPBAJIbHOC BPEMA; KO3(1)(1)I/II_II/leHT])l MECYaHUCTOCTH, pac-
YJICHCHHOCTH.
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