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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol «KP ¥£A Xabapnapei. ['eonoeus scone
MEXHUKAIBIK bLIBIMOAD CEePUsChly blIbIMU JCypHAIbiHbiY Web of Science-miy oicanananzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvli xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index osicone the Arts & Humanities
Citation Index-xe xabwvioay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawvliap MeH meKemenepze KOHmMeHm mepenoici MeH canacvih ycuvihaovl. KP
¥F'A Xabapnapwi. 'eonozus scone mexnuxanvly eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKmi Jicane 6e0eNdi 2e0102Usl HCIHE MEXHUKATBIK
ELILIMOAp OOUbIHUA KOHMEHMKE A0a0blebIMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunwiii sicypran «zeecmuss HAH PK. Cepust eeonocuu u mexHuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpO8aHUU HAXOOUMCS 8 CMAaOUull paccmMompeHus
xomnanueu Clarivate Analytics ons danvueiueco npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuu. Brmouenue Hzeecmus HAH PK. Cepus ceonoeuu u mexHuieckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nawty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2e0N02UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



Bac penakrop
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Cyurran, Kazakcran) H =11
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I'naBHBIii penaxkTop
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0.G. Khayitov'", A.A. Umirzokov', Sh.Sh. Turdiev?, V.R. Kadirov',
J.R. Iskandarov!

!Tashkent State Technical University, Tashkent, Uzbekistan;
?Karshi Engineering Economics Institute, Karshi, Uzbekistan.
E-mail: o_hayitov@mail.ru

ON SOME RESULTS OF STUDYING THE CAUSES OF ANOMALOUSLY
HIGH FORMATION PRESSURE ON THE HYDROCARBONS DEPOSITS
OF THE BASHKENT DEEP

Abstract. Based on the study of the mechanism of occurrence of abnormally high
formation pressures (AHRP), more than 20 causes have been identified to date. At the
same time, depending on the geological conditions of the oil and gas regions and the
characteristics of each specific field, for the studied territories, mainly no more than 3—5
factors are distinguished that contribute to the occurrence of AHRP.

Based on the statistical generalization of the research results, it is shown that the
occurrence of abnormally high reservoir pressure is associated with many geological
and physical factors that are characteristic of each oil and gas region and a particular
field. Using the example of hydrocarbon deposits in the Beshkent trough of the
Bukhara-Khiva oil and gas region, an assessment was made of the degree of influence
of geological and physical factors on the formation of abnormal reservoir pressure. To
establish the geological and physical factors contributing to the occurrence of AHRP in
the fields of the southeastern part of the Bukhara—Khiva region (BHR), the information
content of these features was calculated using the Kullback measure. As a result, it
was established that the magnitude of the vertical movement of the earth’s surface
has the greatest influence on the occurrence of AHRP in the hydrocarbon fields of the
southeastern part of the BHR. The content of condensate in the gas, the difference in the
densities of water and oil, and open porosity also have a significant effect.

It is shown that the occurrence of objects with abnormally high formation pressures
in the study area is mainly associated with vertical movements of the earth’s surface,
the content of condensate in the formation gas, the difference in oil and water densities,
as well as changes in the porosity of reservoir rocks. In this regard, when drilling
prospecting and exploratory wells in new areas of the southeastern part of the BHR, the
expected value of reservoir pressure should be justified taking into account the above
factors, which are the main causes of AHRP.
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BEHIKEHT U1JTY KOMIPCYTEI'T KEH OPBIHJIAPBIHIA KAJIBIIITAH
ThIC )KOFAPbI KABAT KbIChIMbIHBIH, ITAJIA BOJIY CEBEINTEPIH
3EPTTEVAIH KEMBIP HOTUKEJIEPI

O.I'. XaiinToB", A.A. YmMup3oxkos', LIL.I11. Typaues?, B.P. Kagupos',
K.P. Uckannapos!
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O HEKOTOPBIX PE3YJIBTATAX UCCJIEJJOBAHUSI IPUUNH
BO3HUKHOBEHHSI AHOMAJILHO BLICOKHUX IIJIACTOBBIX
JABJIEHUI HA 3AJIEXKAX YIIEBOJOPO/IOB BEIIKEHTCKOI'O
MPOTUBA

AnHotammsa. Ha ocHOBe MccienoBaHHsS MEXaHHW3Ma BO3HHKHOBEHHS aHOMAJbHO
BbIcOKoTo mactoBoro nasneHus (ABII/I) x HacTosmeMy BpeMeHH BBISIBIEHO Oojee
20 mpuumH. [Tpy 3TOM B 3aBUCMMOCTH OT T€OJIOTHYECKHX YCIOBUH He(TEra3oHOCHBIX
PETMOHOB U OCOOEHHOCTEH Ka)KAOTO KOHKPETHOTO MECTOPOXKACHUS IS M3YyYEHHBIX
TEPPUTOPHUI BBIIIENISETCSI, B OCHOBHOM, He Oosiee 3—5 (akTopoB, croCOOCTBYIOLIMX
Bo3HukHOBeHHI0 ABII/I.

Ha ocnoBe craructuyeckoro o00OIIEHHsI pE3y/NbTaTOB MCCIENIOBAHUH MOKa3aHo,
YTO BOZHUKHOBEHHE aHOMAJIBHO-BBICOKOTO IIJIACTOBOIO JIABJICHUS CBA3aHO CO MHOTMMU
reoyioro-pusndeckuMu (HakTopaMu, XapaKTepHBIMH U KaXKA0TO He(Tera3oHOCHOTO
PEruoHa U KOHKPETHOI'O MECTOpOXKAeHUS. Ha mpumepe MeCcTOpoxkACHUN yITIEBOLOPOLOB
Bemkentckoro nporuba Byxapo-XuBHHCKOTO HE(TETa30HOCHOTO PETMOHA MPOBEIeHa
OLIEHKA CTENEHH BIUSHHUS TeoJoro-puznueckux (akTopoB Ha (HOpMHpPOBaHHE
AQHOMaJIbHOTO IUIACTOBOTO JaBlieHHWA. J[Ig yCTAaHOBIEHUS Teosoro-QpU3MYECKUX
(akTopoB, crocoOCTByrOIMX BO3HUWKHOBeHHIO ABII/l Ha MecTOPOXXIECHHUSX IOTO-
BocToyHOH uactu Byxapo—Xwusnnckoro peruona (BXP, Berunciena nHpopMaTHBHOCTD
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9THX TPU3HAKOB C MpUMeHeHneM Mephl KynbOaka. B pesynbsrare ycraHOBIEHO, YTO Ha
Bo3HUKHOBeHHEe ABII/] Ha MecTOpoXIEHUSAX YIIEBOJOPOIOB IOTO-BOCTOYHOW YacTH
BXP nauOonpiiee BIUSHHE OKa3blBAeT BEIMYMHA BEPTHUKAIBHOTO IBMKEHHS 3€MHOM
MIOBEPXHOCTU. 3HAYUTEIBHOE BIUSHUE TAKXKE OKa3blBAET CONIEp)KaHUE KOHJEHcara B
rase, pa3HOCTb INIOTHOCTEH BOJBI M HEPYTH U OTKPHITON TOPUCTOCTH.

[TokazaHno, 4TO BO3HUKHOBEHHE OOBEKTOB C aHOMAJIBHO — BBICOKMMH TJIACTOBBIMH
JABICHUSMU HA UCCIEAYEMOU TEPPUTOPUU CBA3aHO, B OCHOBHOM, C BEPTUKAIbHBIMU
JBIDKCHUSIMUA 3€MHOM IOBEPXHOCTH, COJAEPKAHUEM KOHJEHCara B ILUIACTOBOM rase,
Pa3HOCTBIO TUIOTHOCTEH HE(PTH W BOABI, a TAKKE U3MEHEHHEM IMOPUCTOCTH TOPOJ,
KOJUIEKTOpOB. B cBs3M ¢ 3TUM mpu OypeHHWH TOUCKOBBIX U Pa3BEIOYHBIX CKBAKHH
Ha HOBBIX IUIOLAASX HOro-BOCTOYHOM 4dactu bXP oxxmpaemas BelMyuHa IIaCTOBOIO
JaBJIeHHUsl NTOJDKHA OBITH OOOCHOBaHA C YYETOM BBIIIETIEPEYHCICHHBIX (DAaKTOPOB,
SIBIIAOLIMXCS OCHOBHBIMU NpnunHaMu ABII/L.

KioueBble cjioBa: pernoH, HeQTEra3oHOCHOCTb, MECTOPOXKACHHE, TOPH30HT,
JaBJieHNE, TeMIIepaTypa, IIOTHOCTh, IIOPUCTOCTh, TEKTOHHUKA, ITyOnHa, HH)OPMATHB-
HOCTB, (pakTop.

Introduction. One of the main problems in the oil and gas industry is the problem
of abnormally high reservoir pressures (AHRP) due to complications in the process of
drilling and developing oil and gas wells. Studies of the mechanism of occurrence of
AHRP and its influence on the development of hydrocarbon deposits revealed positive
and negative factors. The positive factors include the fact that objects with AHRP have
higher porosity and reservoir properties and the energy potential of the reservoir, which
leads to an increase in the specific gas reserves of the production rate and the life of
wells, and also contributes to the formation of hydrocarbons (HC) in oil and gas bearing
basins (Lin at all, 2014: 150; Makhmudov at all, 2022: 2432; Bekpolatov, at all, 2022:
2432).

Negative factors include a decrease in the strength properties of rocks represented by
terrigenous deposits, which are the main cause of sand intrusion in wells, as well as an
increase in the deformation properties of rocks in the form of carbonate deposits, which
leads to a decrease in the porosity and permeability properties of reservoirs during field
development as reservoir pressure drops (Bekpolatov at all, 2022: 2432; Liu at all, 2022:
2327; Hayitov at all, 2020: 2327; Nasirov at all, 2020: 2251).

Despite the rather long period of study of this problem, many different factors
associated with mechanical, deformation, gravitational, physicochemical and other
processes have been cited as the causes of AHRP so far. This is evidenced by the results
of statistical processing of the causes of studying the occurrence of AHRP, given in
more than 90 studies carried out in the period from 1995 to 2020.

Based on the analysis of the results of the study of the above works, it was established
that, depending on the geological features of the oil and gas regions, as well as the
geological and physical conditions of hydrocarbon deposits, there may be more than
20 reasons for the formation of AHRP. Systematizing the causes of AHRP, we combine
them into the following groups:
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Compaction of rocks in isolated reservoirs under the influence of geostatic pressure.
It is shown that the absence or difficulty of hydrocarbon migration, high sedimentation
rate, low reservoir permeability, high oil viscosity, high temperature and subsidence of
the productive formation depth after the formation of hydrocarbon deposits increase the
influence of this factor in the formation of AHRP. This factor in 26.5% of cases is given
as the main cause of AHRP.

Tectonic stress and tectonic processes that cause compression and deformation of
deep reservoirs. This factor in 19.4% of cases is given as the main cause of AHRP.

Entry of high-pressure fluids into a closed reservoir from deeper horizons along
faults. This factor in 15.3% of cases is given as the cause of AHRP.

Physical and chemical properties of water, oil and gas (oil, gas and water saturation
of reservoirs, physical and chemical changes in fluids associated with an increase in
the volume of formation fluids during the transformation of high-molecular organic
substances into lighter hydrocarbons, an increase in the difference in the densities of
hydrocarbons and water, heat release during radioactive decay). This factor in 11.2% of
cases is given as the cause of AHRP.

High height of sedimentary rocks (high height of hydrocarbon deposit, presence of
thick rock salt in the section, presence of clayey strata in the section). This factor is cited
as the cause of AHRP in 10.2% of cases.

Reducing the depth of the productive formation with the pressure remaining after the
formation of the deposit. Osmotic phenomena. This factor is cited as the cause of AHRP
in 5.1% of cases.

Phenomena after the formation of the reservoir. This factor is cited as the cause of
AHRP in 5.1% of cases.

Artesian Conditions. Contribute to a significant excess of the exit of the formation
to the surface above the wellhead. This factor is cited as the cause of AHRP in 4.1% of
cases.

Diagenetic transition of montmorillonite to lite and gypsum to anhydrite. This factor
in 3.1% of cases is given as the cause of AHRP.

It should be noted that such a large number of factors for the formation of AHRP,
in addition to the features of the geological structure and geological and physical
conditions of oil and gas regions and each hydrocarbon field, may also depend on other
poorly understood processes.

Since hydrocarbon deposits with AHRP are discovered in the sedimentary cover of
many oil and gas regions of the world, practically at all stratigraphic horizons, various
depths and types of hydrocarbon deposits, there is a need for further study of this problem
in order to increase the efficiency of geological exploration and field development.

Materials and methods. The object of study is the Beshkent trough of the Bukhara-
Khiva region (BHR), which is the most promising for discovering new hydrocarbon
deposits. Currently, more than half of the structures identified and prepared for
exploratory drilling in the Bukhara-Khiva region are concentrated in the Beshkent
trough, and the success rate of drilling exploratory and exploration wells is over 65%.

Some reasons for the occurrence of abnormally high formation pressures in the
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fields of the Beshkent trough are considered in (Hayitov at all, 2018: 71; Abetov at
all, 2021: 6). A common drawback of these studies is that they studied the influence
on the formation of AHRP, basically, only one factor. For example, in the work of
A.Kh.Nugmanov, the influence of hydrocarbon migration (Hayitov at all, 2018: 71),
U.Abdazimov - the content of condensate in the reservoir gas (Abetov at all, 2021: 6),
M.R. Khamidov the role of faults (Xayitov, 2022:46), O.G. Khayitov - modern tectonic
movements of the earth’s crust (Kozbagarov at all, 2021: 98), etc. In this regard, there is a
need for a comprehensive assessment of the influence of geological and physical factors
on the formation of AHRP. At present, to assess the influence of various geological and
physical factors on the process indicator, the calculation of the information content of
these features is widely used. We have assessed the degree of information content of
geological and physical factors using the Kulboka measure according to the formula
(Zhaparkulova at all, 2021; Khaitov at all, 2022: 253). The geological and physical
parameters of the hydrocarbon deposits of the Beshkent trough used to assess their
informative value are given in Tables 1 and 2.

Research results. It can be seen from the given data that the geological and physical
conditions of hydrocarbon deposits vary greatly in terms of the geological structure
and types of deposits, the parameters of productive horizons, and reservoir pressure
anomalies.

Let there be groups of objects A and B and some feature common to them, in our
case, the amount of subsidence of the earth’s surface. If in the differentiable states of
objects, A and B this feature is different for each group of objects, then it is informative,
by this feature it is possible to distinguish the objects of group A from the objects of
group B. If the feature is not informative, such a difference cannot be made on this
feature.

It should be noted that the information content of features can also be used in the
problem of pattern recognition as coefficients that determine the degree of influence of
each factor.

All objects are divided into two groups - A and B. The first group A has an anomaly
coefficient of formation pressure K = 1,40 greater than 1,40 and the second B with this
coefficient less, then the differences in the signs for these two groups are determined.
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Table 2

Anomaly coefficient of formation pressure of hydrocarbon fields in the south-eastern part of the
Bukhara-Khiva region (O.G. Khayitov, 2020).

Name of the Reservoir | Anomaly The. magnitude of the
Ne . Depth, . vertical movements of
field and type of Horizon pressure, | coefficient N
deposits m MPa K the ea_rth S surfflce,
a 10°m/year

1. |Khanabad XV-HP 2798 275 0,982 2
2. |Sovligar XV-HP 3134 353 1.16 2
3. | Feruza XV+XVa 3039 295 0,971 2
4. | Garministon XV-HP 3020 296 0.98 2
5. |Mezon XV-HP 2592 340,2 1,312 1,5
6. | Karatepa XV-P+HP 2880 346,4 1,202 3
7. | Yangi Karatepa XV+XV-ITP+XVa | 3124 478 1,530 3,75
8. | Shakarbulak XVa, XV-HP+P 3365 387 1,150 2
9. | Turtsari XV-HP+P+IIP 2510 283 1,127 2
10. | Kumchuk XV+XVa 1981 230 1,161 2
11. | Northern Shurtan XV-HP+P 3233 387,8 1,199 2
12. | llim XV+XVa 2766 372 1,344 3,75
13. | Darakhtli XV-P 3107 621 1,998 4,5
14. | Kamashi XV+XVa 2976 554 1,861 4
15. | Beshkent XV+XVa 2947 553 1,976 3,75
16. | Sherkent XV+XVa+XVI 3230 4183 1,295 3,75
17. | Ruboyi XV+XV-ITP+XVa | 3249 471 1,449 3,75
18. | Aknazar XV-HP+ P 3312 604 1,823 4,2
19. | North Aknazar XV-TIP+ P 3294 603 1,830 4
20. | Mirmiron XV-HP+ P 2576 296,3 1,162 2
21. | Namazbay XV+XVa 2906 306 1,053 2
22. | Aydin XV+XVa 2261 281 1,242 2
23. | Chunagar XV+XVa 3165 319 0,938 2
24. | Shurtan XV-HP+P+XV-TIP | 2680 439 1,46 4
25. | Akhirbulak XV-HP+XV-P 2819 338 1,199 3
26. | Buzakhur XV+XVat+XVI 2965 353 1,190 3,75
27. | Eastern Buzakhur | XV+XVa+XVI 2283 336 1,471 3
28. | Tarnasoy XV+XVa 2683 355 1,323 3,25
29. | Tavakkal XV-HP+XV-P 2820 317 1,124 3,25
30. | Alachagikuduk XV-HP+XV-P 3095 360 1,163 3,75
31. | Zafar XV+XVa 2630 418 1,590 3,75
32. | Northern Nishan XV+XVat+XVI 2850 533 1,870 3,75
33. | Nishan XV+XVa+XVI 3224 533 1,653 4
34. | Northern Guzar XV-HP+XV-P 2890 318 1,100 2,5
35. | Marvarid XV 2650 353 1,332 3,75
36. | Topichaksoy XV 2807 349 1,243 3
37. | Girsan XV+XVa 3610 621 1,720 6,75
38. | Northern Girsan XV+XVa 3610 618 1,711 6
39. | Divkhana XV+XVa 3592 621 1,728 6
40. | Ernazar XV+XVa 3420 621 1,815 6
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41. | Chigil XV+XVa 3471 621 1,789 6,75
42. | Talimarjon XV+XVa 3299 621 1,882 5,4
43. | Nazarkuduk XV+XVa 3550 621 1,749 4
44 | Kapali XV+XVa 3120 563 1,895 4

Note; * — According to the Institute of Seismology of the Academy of Sciences of the Republic of
Uzbekistan (Yarmukhammedov A.A. and others)

Let’s consider one of the signs - «oil-and-gas saturated thickness», which varies
from 2,5 to 117 m. Let’s break this ordered series into 12 intervals: from 0 to 10; 10 to
20, etc. (it is recommended to break it into 8-12 intervals). In the next two columns, we
place data on the frequency of hitting deposits from groups A and B, in each interval.

In the following columns, we enter the values of the relative frequencies as a
percentage, taking as 100% the sum of the frequencies, respectively, A and B in all
ranges. For example, for the interval 0-10 in group B, we have (7/24) 100=29,2. In
order to minimize the influence of the choice of interval boundaries on the results, we
determine the weighted average (smoothed) frequencies in each interval by calculating
the weighted moving average. In this case, we take into account the frequencies of this
feature in four neighboring ranges.

In the next column, we enter the ratios of the smoothed frequencies Y N YB, as well
as the diagnostic coefficient (DC), which is the logarithm of the ratios of the smoothed
frequencies, multiplied by 10:

DC = 101g~. (1)

Expressing the smoothed frequencies in fictitious intervals (zero and minus one), the
weighted average values Y ;Y and Y, should be summarized and the resulting sum is
considered the weighted average frequency Y-, of this feature in the extreme range

DC = 10lg -
)

From here, for the indicator «oil-and-gas saturated thickness» in the first interval,
we have

Ya1 19,2
Vo 17,29

=1,11,; DC =101g1,110 = 0,453.

Then we enter the values of the information content of this feature in each interval.
According to the Kullback formula, the information value of the i-th range of the j-th
feature is equal to

1) = pe(e 2 e (3) - p ()] ()

where DC () is the diagnostic coefficient of the i-th range of the j-th sign; P () -
probability (smoothed frequency) of getting into the group A. -th range of the j -th
feature, i.e., the one marked To compile a diagnostic table, it is necessary to calculate
the information content of a feature in all intervals and then find the information content
of the entire feature (), which is equal to the sum of the information content of its ranges.
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J(x;) = i) (x))- 4)
Let’s calculate the informativeness of the «oil gas-saturated thickness» indicator in
the first interval (0-50):

]=0.45- % (0.192 —0.1729) = 0.004, %)

in the second (50 - 100)
J=0.257- % (0.2129 — 0.2006) = 0.002 (6)

and so on.

The information content of this feature as a whole is found by summing the values
of information content in the intervals J, = 0.190.

The informativity of the remaining nine features is determined in a similar way: the
values of vertical movements of the earth’s surface, the potential content of condensate
in the reservoir gas, the difference in the densities of water and oil (condensate),
open porosity, effective oil and gas saturation of the reservoir thickness, the depth of
hydrocarbon separation - gas-water contact (GWC), water-oil contact (VNK), reservoir
temperature, total thickness of the productive horizon, oil and gas saturation and its area.

The calculation results are summarized in Table. 3, which shows that the occurrence
of anomalous reservoir pressure in the hydrocarbon deposits of the Beshkent trough of
the Bukhara-Khiva region was most affected by the magnitude of the vertical movement
of the earth’s surface (56%). The influence of the potential content of condensate in the
reservoir gas (9.8%), the difference in the densities of water and oil (condensate) and
open porosity, respectively, are also significant, 8.24 and 7.8%. At the same time, the
influence of the total and effective oil and gas saturation thickness of the horizon, the
depth of hydrocarbon separation (GWC, WOC), the temperature of the reservoir, oil and
gas saturation and the area of oil and gas content turned out to be insignificant.

Based on the study of the causes of AHRP by the method of assessing the information
content of geological and physical factors, it can be concluded that anomalously high
reservoir pressures in the hydrocarbon deposits of the southeastern part of the BCR
were formed due to tectonic stresses and tectonic processes that cause compression and
deformation of deep reservoirs, as well as due to physical chemical changes in reservoir
hydrocarbons and compaction of rocks under the influence of geostatic pressure.

Taking into account these factors, we have compiled a map of the distribution of
AHRP in the study area. Based on the general patterns’ characteristic of each region,
zones with varying degrees of their manifestation have been identified.

Table 3
The results of assessing the information content of geological and physical parameters.
No Limits | Infor- | Share in total
- Parameters of mati- informati- Note
change | ve veness
The magnitude of the vertical movements | 1,50- .
! of the efrth's surface, 10m / year 6,75 2,038 156,5 main factor
) Potentiz.il content of condensate in Significant factor
reservoir gas, 10kg/m? 5-250 | 0,354 19,80
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Density difference between water and oil 252— .
3 (condensate), xr/w’ 518 0,298 | 8,24 Significant factor
4 | Open porosity, % 2-20 | 0,283 | 7,80 Significant factor
. . Non-significant
5 | Oil and gas pay thickness 0,190 | 5,26 factor
. 2261- Non-significant
6 | Depth of hydrocarbon separation, m 3461 0,166 | 4,68 factor
. 349.4- Non-significant
7 | Reservoir temperature, K 405.5 0,140 | 3,87 factor
3 Total thickness of the productive horizon, 8-550 | 0,106 | 2,93 Non-significant
m factor
. . . 0,610- Non-significant
9 | Oil and gas saturation, shares of units 0.932 0,037 | 1,02 factor
Area of oil and gas saturation, thousand 2167- Non-significant
10 m? 178200 0,001 10,00 factor

As can be seen from the figure, in the northeastern part of the study area, there are
mainly oil fields with a formation pressure anomaly coefficient equal to K =1, in the
middle part there are mainly gas condensate fields with a formation pressure anomaly
coefficient within K =1, 2-1,6. In the southeastern part, gas fields were formed, in which
the reservoir pressure anomaly coefficient reaches 2.

In this regard, when drilling exploratory and exploration wells in new areas, the
expected value of reservoir pressure should be justified taking into account the above
factors, which are the main causes of AHRP.

Map of reservoir pressure anomaly distribution in the Beshkent trough of the Bukhara-Khiva region

The discussion of the results. Based on the generalization of the results of the study
of the causes of AHRP, it has been established that this process can be predetermined

257



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

associated with many geological and physical factors. Specific to a specific oil and gas
region.

Using the method of assessing the information content of geological and physical
factors, it was established that in the hydrocarbon deposits of the Beshkent trough of the
Bukhara-Khiva region, the occurrence of AHRP is also associated with many factors.
However, due to the different degree of influence of these factors, different zones of
manifestation of AHRP are distinguished.

Thus, we can say the following, fields with abnormally high formation pressures
are quite widespread in the sedimentary cover of the oil and gas regions of the world,
in various stratigraphic horizons and depths, in various types of hydrocarbon deposits
and their reserves. As a result of the analysis of the mechanism, more than 20 causes of
AHRP have been identified. At the same time, depending on the geological conditions
of the oil and gas regions and the characteristics of each specific field, no more than 35
factors are distinguished for the studied territories that contribute to the occurrence of
AHRP.

2. Based on the systematization of the mechanism of occurrence of AHRP, the
following groups of causes are identified, related to:

- compaction of rocks of isolated layers under the influence of geostatic pressure;

- tectonic direction and tectonic processes causing compression and deformation of
deep reservoirs;

- the entry of high-pressure fluids into a closed reservoir from deeper horizons along
faults;

- physical and chemical properties of water, oil and gas;

- high height of sedimentary rocks;

- a decrease in the depth of the productive horizon with the pressure remaining after
the formation of the deposit;

- osmotic phenomena;

- a significant excess of the exit of the formation to the surface above the wellhead;

- diagenetic transition of montmorillonite to ilite and gypsum to anhydrite.

3. On the basis of statistical processing of data on initial reservoir pressures and
potential condensate content in the produced gas of oil and gas condensate and gas
condensate fields of the Beshkent trough, their close relationship was established with
a correlation coefficient of 0.957. The revealed dependence shows that in the fields of
the Beshkent trough, the presence of condensate content in gas can only be predicted in
deposits with an initial formation pressure above 20 MPa.

4. To establish the geological and physical factors contributing to the occurrence
of AHRP in the fields of the Beshkent trough, the information content of these signs
was calculated using the Kullback measure. As a result, it was established that the
magnitude of the vertical movement of the earth’s surface has the greatest influence on
the occurrence of AHRP in the hydrocarbon fields of the Beshkent trough. The content
of condensate in the gas, the difference in the densities of water and oil, and open
porosity also have a significant effect.

In this regard, when drilling exploratory and exploration wells in new areas of the
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Beshkent trough, the expected value of reservoir pressure should be justified taking into
account the above factors, which are the main causes of AHRP.

Conclusion. The geological and physical factors that are the main reasons for
the occurrence of AHRP in the fields of the Beshkent trough have been determined.
It is substantiated that in the study area, AHRPs were formed due to a complex of
reasons associated with tectonic stresses and tectonic processes that cause compression
and deformation of deep reservoirs, as well as physicochemical changes in reservoir
hydrocarbons and rock compaction under the influence of geostatic pressure. A map of
the distribution of AHRP was compiled for use in justifying the design of prospecting
and exploration wells and methods for their development.
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