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2 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 Pecnyonukacer ¥immuolx 2oiivim akademusicol « KP YA Xabapnapwr. ['eonocus
JHCOHE MEXHUKANBIK RbLILIMOAD CepusiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinoa Clarivate Analytics komnanusicol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEPUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03exmi dcoue
6e0endi eeonocus JHcoHe MEXHUKATBIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMus
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednrazaem xawecmeo u 2nyOumHy
KoHmenma Oisi  uccieoogameinell, demopos, uzoameneti u yuypedcoenuil. Brnouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCmb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.
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0.G. Khaitov*, A.A. Umirzokov, E.N. Yusupkhojaeva,
S.P. Abdurakhmonova, N.G. Kholmatova

Tashkent State Technical University named after Islam Karimov,
Tashkent, Uzbekistan.
E-mail: o_hayitov@mail.ru

ASSESSMENT OF THE DENSITY OF THE WELL GRID IN THE
SOUTHEASTERN PART OF THE BUKHARA-KHIVA REGION

Abstract. The article is devoted to assessing the degree of influence of
the well grid density on the oil recovery coefficient for gas oil deposits in the
southeastern part of the Bukhara-Khiva region. The attribution to the category
of hard-to-recover reserves of well development facilities that are difficult to
operate due to gas breakthrough from the gas mantle and plantar deposits to
the well faces is justified. It established that during the development of the field
using the technology of oil displacement by various agents, the oil recovery
coefficient (KIN) calculated according to the modified formula of A.N. Krylov.

The dependence of oil recovery on the density of the well grid (PSS) shown.
Dependencies compiled both for specific fields and for oil-producing areas, and
their disadvantages caused by the complexity of determining the parameters
included in them disclosed. The necessity of developing a hydrodynamic
model of the deposit that correctly reproduces the features of the structure
of the deposit is established and the role of the guidance document RN 39.0-
105:2012 in this process shown. Which allows accelerating the process of
introducing advanced computer technologies into the practice of designing and
managing the development of oil and gas and oil fields in Uzbekistan.

Studies of the influence of the well grid density on the KIN based on the
use of statistical methods that allowed not only to state the facts, but also to
find out the reasons for the influence of the well grid density in the mining and
geological conditions of oil deposits. Numerical experiments carried out to
assess the degree of influence of the well grid density on the KIN value using
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statistical models obtained because of generalization of geological and field
data of long-term deposits developed. Based on the analysis of the results of
assessing the degree of influence of the well grid fee on the KIN, proposals
were made that should be taken into account when designing the development
of sub-gas oil deposits in the south-eastern part of the BHR.

Key words: sub-gas oil deposits, reserves, coefficient, oil recovery, well,
hydrodynamic model, statistical model, development, grid density, nrojection.

O.I. XaiinToB*, A.A. YMup30xos, J.H. FOcynxox:xaeBa,
C.I1. AbaypaxmanoBa, H.I'. XonmartoBa

TamkeHT MEeMIIEKeTTIK TEXHUKAJIBIK YHUBEPCHTETI, TamkeHT, ©30eKkcTaH.
E-mail: o _hayitov@mail.ru

BYXAPA-XHNVYA OBJIBICBIHBIH OHTYCTIK-IIBIFbIC
BOJIITI'THAEI'T YHFBIMAJIAP TOPBIHBIH ThIFbI3JbIFbIH
BATAJIAY

AHHoTanusi. Makana byxapa-Xuya alMarbIHBIH OHTYCTIK-IIBIFBIC
OeJirineri raz MyHai KeH OpbIH/Iapbl aCThIHAA MYHal oH1ipy KO3 hULineHTiHe
YHFBIMaJap TOPBIHBIH THIFBI3ABIFBIHBIH dCEp €Ty JopekeciH Oarasayra
apHanFaH. a3 jkapMachlHAH JKOHE YHFBIMANAp/AbIH KEHXKapiapblHa TabaH
acTBIHJA Ta3/bIH JKapblIyblHA OAaMIAaHBICTHI TaiagaHy KUBIH YHFBIMaIap/Ibl
urepy OOBEKTINEPiHIH aJblHYbl KHBIH KOPJApPBIHBIH CaHAThIHA KATKBI3Y
HEri3[IereH. Op Typil areHTTepIiH MYHaWJbl BIFBICTBIPY TEXHOJIOTHUSICHIH
KOJIIaHa OTBIPBINT KE€H OPHBIH Hrepy Ke3iHAe MYHaiabl amy Kod(pQUIHEHTI
(KMH) a.n. KpbuloBTelH Moaudukanusuianrad (opmynacel  OOHBIHIIA
€CeNTeNreH1 aHBIKTAJIIBI.

MyHali WIBIFApYIBIH YHFBIMAJIAP TOPBIHBIH TBIFBI3ABIFIHA TOYEIJIUIIT
kepcerinred (PSS). HakTel keH opblHIapbl OOMBIHINA /12 , MYHAll ©HIIPETIH
aymaHjap OOWBIHIIA Ja TOYCJIUNKTEP KYPBUIAbI JKOHE OJlapFa KIipeTiH
napameTpliepAl aHbIKTay KYpIASTUTITiHEH TybIHIaFaH OJapJblH KEeMIILTIKTepi
amblAbl. KeH OpHBIHBIH KYPBUIBIMIBIK €pPEKIIeNiKTepiH IYPbIC KOPCETeTiH
KEeH OPHBIHBIH TUAPOAMHAMUKAIBIK MOJETIH 931pJiey KaKETTUIIT aHBIKTAJIbI
xoHe RN 39,0-105:2012 Oackapy KyKaTbIHAAFbl peii KepceTinmi, Oy
O30ekcTaHHbIH MyHail koHEe ra3-MyHail Ke€H OpBIHIApbIH Xko0ajay >KoHE
Oackapy NpaKTHKAaChlHA O3bIK KOMIBIOTEPIIK TEXHOJOTHSIAPABl €HTI3Y
MIPOIIECIH KeACNIeTYre MYMKIHIIK Oep/Ii.

YHFpIManap TOPBIHBIH THIFBI3ABIFRIHBIH KWMH-re ocepin 3eprrey craruc-
TUKAJIBIK OJICTEpAl KONJaHyFa Heri3aenreH, Oyi ¢akTiiepal aHbIKTayFa
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FaHa eMec, COHbIMEH KaTap MYHall KeH OpPbIHIAPBIHBIH Tay-KEH I'€0JIOTHsUIBIK
KarJaiapelHaa YHFbIMajap TOPBIHBIH THIFBI3IBIFBIHBIH QCEpPIH aHBIKTayFa
MYMKIHIIK Oepai. ¥3aK YakbIT HWIrepilill JKaTKaH KEeH OpBIHJaPbIHBIH
reOJOTUSIIBIK-KOCIMIIUIIK JIEPEKTEpIH KaNMblIdy HOTHXKECIHAE allbIHFaH
CTaTUCTUKAJBIK MOJEIbACPAl KOJJaHA OTBIPBIN, YHFbIMAJap TOPBIHBIH
TeIFbI3AbIFbIHBIH KMH miamaceiHa ocep ety nopeskeciH Oaranay OoMbIHINIA
CaH/bIK SKCIIEPUMEHTTEp JKYPri3ini, yHreiManap TopeiHblH KMH-Te acep ety
Jopexecin Oaranay HOTIOKeJepiH Tannay Heridinae BXP OHTYCTIK-IIBIFBIC
OeJiriHIH Ta3 acThl MYHall K€H OPBIHIAPBIH UTepyi xKobanay Ke3iHle ecKepy
Ka)KeT YCBIHBICTAp SHTI31JIII.

Tyiiinai ce3nep: ra3 acTblHIaFbl MYHall KeH OpbIHAAPHI, Kopiap, kodhdu-
LIUEHT, MyHail OHJIIpY, YHFbIMA, THIPOAMHAMUKAJIBIK MO/IEIb, CTATUCTUKAJIBIK
MOJIeJIb, JaMy, TOP ThIFbI3/IBIFbI, )K00AIAY.
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TamkeHnT, Y30ekucTaH.
E-mail: o _hayitov@mail.ru

OLIEHKA INIOTHOCTHU CETKH CKBAJKHAH IOIT0-BOCTOYHOMI
YACTH BYXAPO-XUBUHCKOM OBJIACTH

AnHoranusi. Ctarbs MOCBSIIEHA OLIGHKE CTETNEHU BIHMSHUS TJIOTHOCTU
CETKH CKBa)KMH Ha KOd(PPUIIUEHT U3BICUEHUsI He(TH, MO/ ra30Bble HEPTIHBIC
3alle)KHM FOT0-BOCTOYHOM yacTH byxapa-xuBHHCKOro permona. OOGocHOBaHa
OTHECEHHOCTh K KaTeropuu TPYIHOM3BICKAEMBIX 3alacoB OOBEKTOB
pa3paboTKH CKBaXUH CIIOKHBIX B OKCILTyaTaIlMU BCJICIACTBUE MMPOPHIBA ra3a U3
ra3oBOl MaHKM W TIOAOUIBEHHBIX MO/ K 32005M CKBaXUH. YCTaHOBIIEHO, YTO
IIpH pa3paboTKe MECTOPOKACHUS C UCIIOIb30BAHUEM TEXHOJIOTUH BBITECHEHUS
He(TH pa3nuYHBIMU areHTamu Kodpduiuent wuspineuenus HedTu (KIH)
paccunThiBano o moauduiupoBanHoit popmyne A.H. Kpsuiosa.

[Tokxazana 3aBHCUMOCTB HE()TEOTJauH OT INIOTHOCTHU ceTKU ckBakuH (IICC).
CocraBieHbl 3aBHCHMOCTH KaK I10 KOHKPETHBIM MECTOPOXICHUSM, TaK M
o He(dTeTOOBIBAIOIUM pailOHaM, W PACKPBITHl WX HEAOCTATKH, BHI3BAaHHBIC
CIIOKHOCTBIO OTpEIENICHHUS] BXOJAUIMX B HHUX IapamMeTpoB. YCTaHOBIIEHA
HE0OXOANUMOCTh pa3pabOTKU THAPOIUHAMHYECKOW MOJETU MECTOPOXKICHHUS,
KOPPEKTHO BOCIPOU3BOJAIIEH OCOOCHHOCTH CTPOEHHUS 3aJIeKU U IMOKa3zaHa
poib B 3TOM mpouecc pykoBogsmero pokymeHta RH 39,0-105:2012,
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IIO3BOJISIBLLIETO YCKOPUTH IPOLECC BHEAPECHUSA IEPEAOBBIX KOMIIBIOTEPHBIX
TEXHOJIOTUA B TMPAKTUKy MPOEKTUPOBAHMS U YIpPABIEHUS pa3paboTKOn
HE(TIHBIX U Ta30HEPTAHBIX MECTOPOXKIECHUN Y30€eKUCTaHa.

HccnenoBanue BIMSAHUS IUIOTHOCTH ceTKH ckBaXnH Ha KMH mocrtpoeno
Ha [PUMEHEHHH CTATUCTUYECKUX METOAOB, IO3BOJUBIIUX HE TOJIBKO
KOHCTaTUPOBaTh (PAKThl, HO U BBISICHATH NPUUYNHBI BIHUSHUE MJIOTHOCTH CETKU
CKBXMH B TOPHO-TE€OJIOTMYECKHMX YCIOBUAX 3ainexed Hedtu. IlpoBemeHs
YUCJICHHBIE DKCIIEPUMEHTBI 110 OLEHKE CTEIEHU BIIMSAHUS IUIOTHOCTH CETKHU
ckBaxxuH Ha BenumuuHy KHMH ¢ npuMeHeHuMeM CTAaTHUCTUYECKUX MOZCIEH,
MOJlyYEHHBIX B pe3yibTaTe OOOOMICHHUS T'€OJIOrO-TIPOMBICIOBBIX JaHHBIX
JUIMTENIbHO pa3pabaTbiBaeMbIX 3ajie’kel, Ha OCHOBE aHaliu3a pe3yJIbTaToB
OLICHKM CTENCHU BIUSHUA IUIATHOCTH ceTKH CcKkBaXMH Ha KWH BHeceHsl
IpPE/UIOKEHUsI, KOTOpble HEOOXOAUMO YUMTHIBaTh IPU MPOEKTUPOBAHUU
pa3pabOTKH MOJATra30BbIX HEPTIHBIX 3aJeKel I0ro-BocTouHor yactu bXP.

KuroueBble cjioBa: moara3zoBsie He(PTAHbIE 3aI€XKH, 3an1achl, KO3 PHUIMEHT,
u3BIIeUeHNE HE(TH, CKBaXKUHA, THIPOJAUHAMUYECKAasl MOJIEIb, CTATUCTUYECKAs
MOJIeNb, pa3paboTKa, MIOTHOCTh CETKU, IPOEKTUPOBAHUE.

Introduction. The bulk of oil reserves in the southeastern part of the Bukhara-
Khiva region (BKR) are in the oil and gas fields, where oil deposits are located
under the gas cap with a relatively thicker effective thickness (table). Because of
difficulty of well operation due to gas breakthrough from the gas cap and bottom
water to the well bottom, the reserves of these development objects belong
to the category of hard-to-recover (Madumarova, Suleimenova, Pentayev,
Baydauletova, Miletenco, & Tumazhanova, 2020:46 — 50; Merzlyakov, 2003:
267; Alexey, Zhanar, Genadiy, Kanat, & Rossitza, 2020:36 — 46).

Gas oil reservoirs usually developed under prevailing water-pressure, gas-
pressure or simultaneous manifestation of both regimes. As is known, the
oil recovery factor (ORF) for field development using the technology of oil
displacement by various agents calculated by the modified formula of A.N.
Krylov (Lysenko, 2006:15-17).

Methods and analysis. State of depletion of hydrocarbon reserves in the fields
of the southeastern part of the Bukhara-Khiva region (O.G. Khayitov, 2020)

Ne occurrence Accumulated production Current extraction rate,
fractions of units
Gas, condensate, oil, gas | conden- |Oil
million thousand | thousand sate | (petroleum)
m’ tons tons
1 2 3 4 5 6 7 8
1 |Khanabad, N - - 1,524 - - 0,044
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2 | Sovligar, N - - 3,951 - - 0,072
3 | Garmiston, N - - 524,615 - - 0,265
4 |Feruza, N - - 81,142 - - 0,011
5 |Maison, NGK - - 4,322 - - 0,090
6 |Karatepa, NGK 2713,103 | 340,6275 130,711 | 0,534 | 0,331 0,080
7 |New Karatepa, 2 741 341,070 130,712 | 0,2122 | 0,1990 0,3610
NGK

8 | Shakarbulak, NGK 1632 33 697 0,180 | 0,029 0,021
9 | Turtsari, NGK 850 25,164 117,984 | 0,1790 | 0,0629 0,1071
10 | Kumchuk, NGK - - 8,671 - - 0,001
11 |Sev. Shurtan, NGK 766 31,004 1210,012| 0,6978 | 0,6420 0,1574
12 [Tlim, NGK 2098 114,563 - 0,6833 | 0,6160 -

13 | Darakhtli, NGK - - - - - -

14 | Kamashi, NGK 641 37,154 132 0,266 | 0,219 0,169
15 | Beshkent, NGK 6190 466,062 181,101 | 0,534 | 0,192 0,206
16 | Sherkent, NGK 169 5,649 178,823 | 0,4899 | 0,0926 0,2436
17 | Ruboyi, NGK 48 0,727 27,650 | 0,022 | 0,002 -

18 | Aknazar, NGK 56,593 - 1,776 | 0,010 | 0,004 -

19 | North Aknazar, - - 3,924 - - 0,003

NGK
Table continuation

1 2 3 4 5 6 7 8
20 | Mirmiron, NGK - - - - - -
21 | Namazbay, GK 448 19718 - 0,1050 0,1084 -
22 | Oydin, GK 105 5,024 - 0,0141 0,0244 -
23 | Chunagar, GK 1367 60,543 - 0,1021 0,063 -
24 | Shurtan, GK 501061 (21242212 - 0,7901 7165 -
25 | Akhirbulak, GK - - - - - -
26 | Buzakhur, GK 6739 331,646 - 0,9963 0,9476 -
27 | East. Buzakhur, GK 1143 164,722 - 0,2906 0,3050 -
28 | Tarnasoy, GK 228 3,544 - 0,0479 0,0142 -
29 | Tavakkal, GK 77,184 2,527 - 0,012 0,010 -
30 | Alachagikuduk, GK - - - - - -
31 | Zafar, GK 772 111,888 - 0,2678 0,1955 -
32 | Sev. Nishan, GK 14931 619 - 0,4917 0,3515 -
33 | Nishan, GK 8,099 - -

34 | Sev.Guzar, GK 2987 382,4 - 0,352 0,220 -
35 |Marvarid, GK

36 | Topichaksoy, GK

37 | Girsan, GK 58354 192,9 - 0,551 0,310 -
38 | North.Girsan GK 135 7,539 - 0,0289 0,0134 -
39 | Divkhana, GK 316 16,552 - 0,1707 0,1602 -
40 | Ernazar, GK 1704 73,754 - 0,3816 0,1715 -
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41 | Chigil, GK 31,4 0,9 - 0,002 0,001 -
42 | Talimarzhon, GK 271,182 11,381 - 0,016 0,018 -
43 | Nazarkuduk - GK 304,945 | 11,7897 - 0,0303 0,072 -
44 | Kapali, G

KHH (oil recovery factor) =K K =K

Ko Ko 0 (D
BBIT OXB.IT OXB. T

Where K~ is the coefficient of oil displacement by the working agent K
» K — displacement sweep coefficients over the area and thickness of the
reservoir, respectively.

In the development of fields with heterogeneous structure of reservoirs on
the value of K, mainly influenced by the density of the grid of wells (NWD)
and patterns of their placement. That is why in some works this index is
designated as a grid factor (Lysenko, 2006; 15-18), the value of which depends
on density of the adopted well net, on zonal heterogeneity and discontinuity of
oil reservoirs.

Many scientists and research centers have conducted studies to establish the
dependence of oil recovery on the density of well set (LWD). According to the
obtained dependencies both for specific fields and for oil, producing regions
revealed shortcomings. They consisted in complexity of definition of the
parameters included in them that is why they could not find wide application.

It should be noted that abroad to justify and analyze the potential of infill
drilling. Methods of estimation of coverage coefficient of wells net as “Kho-
ratio method” and “Stiles method” are used. Their main disadvantage is
complexity of parameters definition, for example, uncertainty in constructing
the relation connectivity — distance between the wells, caused by a big scatter
of points received with the help of the proposed algorithms (Poluden, 1980;
34-37).

Determination of a more reasonable value of Cs is not difficult if a
hydrodynamic model of the field, which correctly reproduces the features
of the reservoir structure, is developed. In this regard, the development and
approval of a guidance document (RH 39.0-105:2012) on creating a permanent
geological and technological model of hydrocarbon deposits when designing
the development of oil and gas fields in Uzbekistan is very timely. The use
of this guidance document (RH 39.0-105:2012) will accelerate the process of
implementing advanced computer technology in the design and management
of oil and gas field development and operate the geological and technological
information in its entire volume (3D), taking into account changes over time
(4D).

Meanwhile, the uncertainty and lack of input data required to create a
permanent geological and technological model and for their initialization may
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limit the use of 3D for predicting both oil recovery factor and well grid factor,
especially inthe stage offield development and hydrocarbonreserves estimation.
In this connection, it is necessary to draw attention to one more problem, typical
of the initial stage of the field development. As you know, the first document
on the new field is a calculation of hydrocarbon reserves. Naturally, at the
initial stage a special emphasis is made on the types of researches, aimed to
determine and justify the estimated parameters of hydrocarbon reserves. This
leads to the fact that when drafting design documents for field development
using hydrodynamic calculation methods, based on mathematical description
of oil recovery mechanism and requiring the use of a wide range of parameters.
There is an acute shortage of data on reservoir permeability, changes in values
of oil and gas properties from pressure, phase and relative phase permeability,
parameters of geological heterogeneity of strata, etc. Under these conditions,
the use of empirical formulas becomes not only inevitable, but also significant
for making management decisions in the initial stage of development.

The study of influence of density of well net on ORF is impossible without
application of statistical methods, which allow to not only state facts, but
also, to what is especially important, to find out the reasons, why influence of
density of well net on ORF (oil recovery factor) changes in different mountain-
geological conditions of oil deposits.

By present time, a great amount of material has been accumulated for the
deposits at the late and final stages of development. Generalization of actual
data on these fields is of special value for solving many debatable questions in
the field of evaluation of influence of some or other technological solutions on
efficiency of implemented development systems.

Numerical experiments were carried out to assess the degree of influence
of well grid density on the value of ORF using statistical models obtained as a
result of generalization of geological and field data of long-developed deposits.
One of the main advantages of statistical models obtained based on multifactor
regression analysis is that they allow establishing the influence of a particular
indicator on the process not only in quality terms, but also in quantitative
influence with simultaneous influence of other factors. This is one of the main
reasons why statistical models used for evaluation of the influence of well grid
density on ORF in different geological. In addition, physical conditions of the
deposits, rather than dependence only between the values of well grid density
and ORF, in which other geological and technological parameters practically
do not participate.

Experience of application of these models for evaluation of ORF shows
that relatively reliable results obtained when they used under conditions
similar to those for which they performed. They are applicable only in the
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range of parameters of objects and development systems used when obtaining
statistical models. Therefore, to estimate the degree of influence of well grid
density on ORF in under-gas oil reservoirs, statistical models given in the
Methodological Guide for calculation of oil recovery factors from subsurface,
as well as statistical models obtained for oil and gas objects and fields with oil
rims of south-eastern part of Bukhara-Khiva region.

Estimation of influence of density of a grid of wells on coefficient of
oil recovery on statistical models at simultaneous change of values of all
parameters is practically impossible, as it leads to multivariate calculations
and creates difficulties at the analysis of the received results. In this connection
in numerical experiments only the value of density of wells net has changed,
and other parameters of statistical models have remained unchanged and equal
to their average values. At the same time, the value of density of wells grid
changed in the ranges used in obtaining statistical models. Application of such
methodological technique also explained by the fact, that statistical models give
the most reliable results, when parameters, included in dependences, are close
to their average values (Madumarova, Suleimenova, Pentayev, Baydauletova,
Miletenco, & Tumazhanova, 2020:46-50; Merzlyakov, 2003: 267).

Results and discussion. The results of calculations of ORR in the
considered ranges of changes in the density of well grid for each statistical
model presented in the form of dependences shown in the figure. For sub-gas
oil reservoirs with prevailing water pressure regime, the dependencies look like

ORF = aby, 2)
And with the gas pressure mode
ORF =a-bS + cS! (3)

Where a, b, ¢ are the dependence coefficients with rather high correlation
coefficients 0.95-0.98 and low mean square error 0.022-0.055.

Analysis of the results of the evaluation of the degree of influence of the
density of well grid on ORF allows us to make a number of conclusions, which
should be taken into account when designing the development of sub-gas oil
deposits in the southeastern part of Bukhara-Khiva region (8-13)

Analysis of the results of evaluation of the degree of influence of well grid
density on ORF allows us to make a number of conclusions, which should be
taken into account when designing the development of sub-gas oil deposits in
the southeastern part of Bukhara-Khiva region.

First, the oil recovery factors derived from the statistical models given in the
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Methodological Guide for calculating oil recovery factors from the subsurface
in all ranges of well grid density are significantly higher than, those expected in
the sub-gas oil reservoirs of the southeastern part of the Bukhara-Khiva region
(14-19). Possible reasons for this large discrepancy related to the following
circumstances:

statistical models recommended in the Methodological Guide were obtained
in the period 1970-1980 for the deposits with the best geological and physical
characteristics, due to which high values of ORF were determined for them;

Most statistical models in this period obtained for the geological and
physical conditions of the fields of the Ural-Volga region and Azerbaijan.

The use of these dependencies for other regions, despite the seeming
correspondence of the parameters, may lead to an overestimation of the design
ORF value.

Secondly, for oil rims with prevailing water-pressure mode, other things
being equal in geological and physical conditions, the ORF is higher than
for gas-pressure mode, which can be explained by higher oil displacement
coefficient with water compared to gas.

Third, a comparison of the oil recovery factor for oil and gas properties and
oil rims shows that the larger the volume of the oil portion, the higher the ORF
value.

] i 1 1 1 L

(4] 20 30 40 50 a0 8§, ra‘cen

Dependences of the oil recovery factor on the density of the well grid for
different types of sub-gas oil deposits.
1 - for oil rims with prevailing water-pressure regime;
2 - for oil rims with prevailing gas-pressure regime;
3 - for oil and gas deposits of the south-east part of the BHR;
4 - for oil rims of the south-east part of the BHR
(O.G. Hayitov, 2018)

Conclusion. It should be emphasized statistical models of ORF cannot
replace hydrodynamic models of the process of oil recovery from the subsurface,
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carried out on the basis of three- and four-dimensional three-phase filtration.
Meanwhile, they may well be used at insufficient initial data, especially at
the initial stage of industrial evaluation of the field, i.e. at the stage of project
development of pilot operation, as well as for evaluation of effectiveness of
measures on densification of well grid.

Numerical experiments by formulas and show that application of traditional
technologies with drilling of vertical wells at development of such objects
does not provide acceptable technical and economic indicators, and predicted
values of oil recovery factor rarely exceed 0.1-0.15 (see table).

In this connection, the strategic direction of increasing the efficiency of
development of under-gas oil reservoirs with small oil-saturated thickness
is the use of new technologies. One of the most important achievements of
oil and gas production in the world practice in the XX century was drilling
of horizontal wells. The XXI century marked by great achievements in the
technique and technology of drilling such wells at sufficiently great depths.

Information about authors:

Khaitov Odiljon Gafurovich — Doctor of geological-mineralogical
sciences, academician of the Turan Academy of Sciences, head of the Mining
Department, Tashkent State Technical University, Tashkent, Republic of
Uzbekistan; o_hayitov@mail.ru, https://orcid.org/0000-0002-7735-5980;

Umirzokov Azamat Abdurashidovich — doctoral student at Tashkent State
Technical University, Tashkent, Republic of Uzbekistan; a umirzoqov(@mail.
ru; https://orcid.org/0000-0002-9609-179X;

Yusupkhojaeva Elleonora Narimanovna - Associate Professor,
Department «Life Safety» Candidate of Chemical Sciences, Tashkent State
Technical University, Tashkent, Republic of Uzbekistan; yusupxodjaeva@
tdtu.uz, https://orcid.org/0000-0002-2684-2471;

Abdurakhmonova Surayyo Pulatovna — Associate Professor, Department
«Commissioning and operation of oil and gas fields», Tashkent State Technical
University, Tashkent, Republic of Uzbekistan; surayyoa03@gmail.com,
https://orcid.org/0000-0001-9470-8576;

Kholmatova Nargiza Giasovna — Senior Lecturer, Department «Life
Safety», Tashkent State Technical University, Tashkent, Republic of Uzbekistan;
xolmatova@tdtu.uz, https://orcid.org/0000-0003-0818-1793.

REFERENCES
Absametov M.K., Shagarova L.V. & Gafurov A. (2019). Digitalization of
hydrogeological surveys results in ArcGIS. News of the National Academy of Sciences
of the Republic of Kazakhstan: Series of Geology and Technical Sciences, 3(435), 14-20.
DOI: 10.32014/2019.2518-170X.62.

262



ISSN 2224-5278 3.2022

Alexandrovich A.V., Leonidovna T.N., Leonidovna I.E., Nikolaevna G.T., Petrovich K.V.
& Erikovna N.D. (2020). Hydrolytic regulation of component properties. News of NAS RK.
Series of Geology and Technical Sciences, (6), 23-28.

Alexey R., Zhanar K., Genadiy R., Kanat A. & Rossitza M. (2020). GEOLOGICAL
STRUCTURE OF SOILS AND RICE YIELD IN THE ILI RIVER BASIN. U3sectus HAH
PK. Cepus reosioruut ¥ TeXHUYECKUX Hayk, (5), 165-171. DOI:

Gafurovich Kh.O., Tulkunovich Z.R., Avazovich A.O., Odiljonugli G.S., Abdurashidovich
U.A. (2022). CLASSIFICATION OF HYDROCARBON DEPOSITS IN THE SOUTH-
EASTERN PART OF THE BUKHARA-KHIVA REGION, JUSTIFICATION OF ITS
METHODOLOGY AND ANALYSIS OF THE RESULTS. News of NAS RK. Series of
Geology and Technical Sciences, (1), 46-52. doi.org/10.32014/2022.2518-170X.139.

Hajek P. (2021). GEOSTABILIZATION OF ECOLOGICAL EQUILIBRIUM AS A
RESULT OF FOREST FIRES. News of NAS RK. Series of Geology and Technical Sciences,
(5), 84-93.doi.org/10.32014/2021.2518-170X.102.

Hayitov O.G., Yusupkhodzhaeva E.N., Abdurakhmanova S.P., Halmatova G.N. ON THE
STATE OF HYDROCARBON RESOURCE BASE IN THE BESHKENT TROUGH On
the state of hydrocarbon resource base in the Beshkent trough.-P-23272331. DOI: 10.5373/
JARDCS/V12SP7/20202360.

Lysenko V.D. Problemy proektirovaniya razrabotki zonal’no neodnorodnyh neftyanyh
mestorozhdenij [Problems of designing the development of zonally heterogeneous oil fields]
// Neftepromyslovoe delo. —2007. —Ne 11. —S. 15-17.

Lysenko V.D. Zavisimost’ nefteotdachi plastov ot plotnosti setki skvazhin [Dependence of
oil recovery on the density of the well network]// Neftepromyslovoe delo. — 2006. —Ne 6. —S.
15-18.

Madumarova G., Suleimenova D., Pentayev T., Baydauletova G., Miletenco N., &
Tumazhanova S. (2020). MONITORING OF DISPLACEMENTS OF OBJECTS OF
TERRESTRIAL SURFACES BY INTERFEROMETRY METHOD. OF GEOLOGY AND
TECHNICAL SCIENCES, 106. DOI: 10.32014/2020.2518-170X.110.

Merzlyakov V.F. Obosnovanie 1 sovershenstvovanie tekhnologicheskoj razrabotki
mestorozhdenij s trudnoizvlekaemymi zapasami [Justification and improvement of
technological development of fields with hard-to-recover reserves]. -M.: OOO «Nedra-
Biznescentr», 2003. —267s.

Metodicheskoe rukovodstvo po raschetu koefficientov izvlecheniya neft iz nedr
[Methodological guidelines for calculating the coefficient of oil recovery from the subsurface]
: RD39-0147035-214-86. —M.: VNII, 1986. —253.

Mordvintsev D., Barrier E., Brunet M.F., Blanpied C. & Sidorova I. (2017). Structure and
evolution of the Bukhara-Khiva region during the Mesozoic: the northern margin of the Amu-
Darya Basin (southern Uzbekistan). Geological Society, London, Special Publications, 427(1),
145-174.

Nasirov U.F., Ochilov S.A., Umirzoqov A.A. Theoretical calculation of the optimal distance
between parallel-close charges in the explosion of high ledges. Journal of Advanced Research
in Dynamical and Control Systems, 2020; 12 (7 Special Issue): pp. 2251-2257. DOI: 10.5373/
JARDCS/V12SP7/20202351. 10.32014/2020.2518-170X.117.

Norov Y.D., Nasirov U.F. & Ochilov S.A. (2018). Investigation and development of
high-bench blasting method with parallel close-spaced holes and wedging stemming. Gornyi
Zhurnal, 9, 42-45.

Odiljon Hayitov A.X. Qarshiyev B.Sh. Xamroyev Analyzing efficiency of drilling

263



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

horizontal borehole in South Kemachi deposit//Mining informational and analytical bulletin
(scientific and technical journal) DOI: 10.25018/0236-1493-2018-8-0-71-76.

Poluden [.A. Vliyanie pogreshnostej v raschetah koefficienta setki na pokazateli razrabotki
mestorozhdeniya [Influence of errors in calculating the grid ratio on the field development
indicators] // Neftyanoe hozyajstvo. 1980. — Ne 3. — S. 34 — 37.

TEMIRBEKOVA L. (2021). MODULE OF THE GEOINFORMATION SYSTEM FOR
ANALYSIS OF GEOCHEMICAL FIELDS BASED ON MATHEMATICAL MODELING
AND DIGITAL PREDICTION METHODS. Ussectus HAH PK. Cepust reomorun u
TEXHUYECKUX HayK, (5), 137-145.doi.org/10.32014/2021.2518-170X.107.

Togizov K.S. (2021). IMPROVEMENT OF HYDRAULIC FACING METHOD TO
INCREASE WELLS PRODUCTIVITY. News of NAS RK. Series of Geology and Technical
Sciences, (4), 124-129. doi.org/10.32014/2021.2518-170X.106.

Togizov K.S., Zholtayev G.Z. & Isaeva L.D. (2019). The role of three-dimensional
models of deposit and thermodynamic conditions of its formation at selecting and evaluating
resources of perspective sites. News of NAN RK. Series of Geology and Tech. Scs, (5), 435.
doi.org/10.32014/2019.2518-170X.139.

264



MA3MYHBI-COAEP) KAHUE-CONTENTS

R.A. Abdulvaliyev, M.N. Kvyatkovskaya, L.M. Imangalieva,

A.l. Manapova

KAOLINITE RAW MATERIALS OF KAZAKHSTAN AND THE METHOD
OF THEIR BENEFICIATION.......coititiiiiiiiiiteie ettt 6

A.E. Abetov, Sh.B. Yessirkepova, J. Curto Ma

GRAVITY FIELD TRANSFORMS AT THE EXPLORATION FOR
HYDROCARBON FIELD IN THE SOUTHERN PART OF THE USTYURT
REGION....cooc e et e e e et e e e e eaaaaae s 17

E.B. Abikak, B.K. Kenzhaliev
DEVELOPMENT OF AN INTEGRATED TECHNOLOGY INTENDED TO
PROCESS PYRITE SLAG USING CHEMICAL PRE-ACTIVATION........... 32

R.Zh. Abuova, D.K. Suleyev, G.A. Burshukova

STUDY OF DAMPING PROPERTIES OF ALLOYED STEELS WITH
CERAMIC-METALLIC NANOSTRUCTURED COATING FOR

CRITICAL PARTS . ... et e e 52

N.R. Akhundova

CHANGE OF HYDRODYNAMIC PRESSURES IN THE WELLBORE OF
INCLINED-HORIZONTAL WELLS DURING DRILLING MUD
CIRCULATION. ..ttt e et e e e e e e e e e e e e e e anaaaees 66

M. Bissengaliev, R. Bayamirova, A. Togasheva, A. Zholbasarova,

Zh. Zaydemova

ANALYSIS OF COMPLICATIONS ASSOCIATED WITH THE
PARAFFINIZATION OF BOREHOLE EQUIPMENT AND MEASURES

TO PREVENT THEM.......oooiiiiieeeeeeeeee e 76

T.I. Espolov, A.G. Rau, N.N. Balgabayev, E.D. Zhaparkulova, Josef Mosiej
GEOLOGICAL STRUCTURE OF ALLUVIAL SEDIMENTS OF RIVER
TERRACES AND ENERGY EFFICIENCY OF IRRIGATION

SYSTEMS . et ettt ettt as 89



Y.M. Kalybekova, A.K. Zauirbek, L.S. Seitasanov, U.Q. Onglassyn”
INCREASING WATER PRODUCTIVITY IN IRRIGATION WITH REGARD
TO GEOLOGY AND HYDROGEOLOGICAL CONDITIONS...........cc.c..... 101

Z.S. Kenzhetaev, T.A. Kuandykov, K.S. Togizov, M.R. Abdraimova,

M.A. Nurbekova

SELECTION OF RATIONAL PARAMETERS FOR OPENING AND
DRILLING OF TECHNOLOGICAL WELLS UNDERGROUND URANIUM
LEACHING . ... ..ottt et eeeaaaea e 115

R.A. Kozbagarov, K.K. Shalbayev, M.S. Zhiyenkozhayev, N.S. Kamzanov,
G.T. Naimanova

DESIGN OF CUTTING ELEMENTS OF REUSABLE MOTOR GRADERS
IN MINING. ..ot 128

T.A. Kuandykov, T.D. Karmanov, E.I. Kuldeyev, K.K. Yelemessov,

B.Z. Kaliev

NEW TECHNOLOGY OF UNCOVER THE ORE HORIZON BY THE
METHOD OF IN-SITU LEACHING FOR URANIUM MINING................ 142

E. Orymbetov, G.E. Orymbetova, A.E. Khussanov, T.E. Orymbetov,
B.E.Orymbetov
SECTIONING OF PETROLEUM GAS ADSORPTION DRYING............... 155

A.M. Serikbayeva, M.S. Kalmakhanova, H.T. Gomes, B.B.Shagraeva,
N.T.Shertaeva

METHODS OF PREPARATION AND PHYSICO-CHEMICAL
CHARACTERISTICS OF ORGANIC MODIFIED CLAYS WITH GRAFTED
ORGANOALOXIDES . .....co ittt enae s 166

Zh. Zhantayev, D. Talgarbayeva, A. Kairanbayeva, D. Panyukova,

K Turekulova

COMPLEX PROCESSING OF EARTH REMOTE SENSING DATA FOR
PREDICTION OF LANDSLIDE PROCESSES ON ROADS IN MOUNTAIN

S.A. Istekova, A.K. Issagaliyeva, M.M. Aliakbar

BUILDING THE ONLINE GEOLOGICAL AND GEOPHYSICAL
DATABASE MANAGEMENT SYSTEM FOR HYDROCARBON FIELDS
IN KAZAKHSTAN ..ottt 198



R.E. Lukpanov, A.S. Yenkebayeva, D.V. Tsygulyov, Y.Y. Sabitov,

D.S. Dyussembinov

ASSESSMENT OF ASH-STORAGE COOLECTOR STABILITY USING
GEOSYNTHETIC REINFORCEMENT ELEMENTS BY TRAY TESTING
AND NUMERICAL MODELING......cceoottiieiinienieieeesieee e 212

T.K. Salikhov, D.K. Tulegenova, Zh.G. Berdenov, R.S. Sarsengaliyev,

T.S. Salikhova

STUDY OF THE SOIL COVER OF ECOSYSTEMS OF THE
CHINGIRLAUS DISTRICT OF THE WESTERN KAZAKHSTAN REGION
ON THE BASIS OF THE APPLICATION OF GIS TECHNOLOGIES........ 226

A.R. Fazylova, G. Balbayev, B. Tultayev
SYSTEM OF SHORT-TERM FORECASTING OF WIND TURBINE
OUTPUT POWER CONSUMPTION.....cc.ceiiiiiiiiiinieiiceeeeeeceeeeee 243

0.G. Khaitov, A.A. Umirzokov, E.N. Yusupkhojaeva,

S.P. Abdurakhmonova, N.G. Kholmatova

ASSESSMENT OF THE DENSITY OF THE WELL GRID IN THE
SOUTHEASTERN PART OF THE BUKHARA-KHIVA REGION.............. 253

K.T. Sherov, S.O. Tussupova, A.V. Mazdubay, M.R. Sikhimbayeyv,

B.N. Absadykov

INCREASING DURABILITY OF THERMO-FRICTION TOOLS

BY SURFACING.....coittiiiiieiteteetese ettt s 265

278



Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the described work has not been published previously (except in the form of an
abstract or as part of a published lecture or academic thesis or as an electronic preprint, see http://
www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities
where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written
consent of the copyright-holder. In particular, translations into English of papers already
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification,
fraudulent data, incorrect interpretation of other works, incorrect citations, etc. The National
Academy of Sciences of the Republic of Kazakhstan follows the Code of Conduct of the
Committee on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving
Cases of Suspected Misconduct (http://publicationethics.org/files/u2/New Code.pdf). To verify
originality, your article may be checked by the Cross Check originality detection service http://
www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide
corrections, clarifications, retractions and apologies when needed. All authors of a paper should
have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant published
works which are not yet cited. Reviewed articles should be treated confidentially. The reviewers
will be chosen in such a way that there is no conflict of interests with respect to the research, the
authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they
will only accept a paper when reasonably certain. They will preserve anonymity of reviewers and
promote publication of corrections, clarifications, retractions and apologies when needed. The
acceptance of a paper automatically implies the copyright transfer to the National Academy of
Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan
will monitor and safeguard publishing ethics.

ITpaBuna ohopMiIeHHs CTaThH IS MyOTUKAIIMHU B )KypHaJle CMOTPETh Ha caiTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Penaxtopsl: M.C. Axmemosa, A. bomanxwizwl, P)Kaonuxwiset, /].C. Anenos
Bepcrka na xomnsiotepe I./]./Kaovipanosa

[Moanucano B neuars 15.06.2022.
®opmar 70x90'/, .. Bymara opcernas. [levars — pusorpad.
17,5 n.n. Tapax 300. 3aka3 3.

Hayuonanenas akademus nayk PK
050010, Anmamul, ya. Lllesuenxo, 28, m. 272-13-19





