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Mogalada siixurlart qeyri-xatti deformasiyaya moruz galan qazkondensat yataginda
gazkondensat qarisiginin quyuya radial axini masalasinin adadi halli verilmis vo hesablamalar
yolu ilo gazkondensat qatisiginin quyuya radial axmnt saciyyalondiron bazi asas dinamik
gastaricilor giymoatlondirilmisdir.

Acar sozlor: qazkondensat qarigigi, geyri-xotti deformasiya, adadi hall, qgovma tisulu

Olkomizin yanacaq enerjisino olan tolobatlarmin ddenilmosinds qaz-
kondensat yataqlarinin xiisusi ¢okisi getdikco artmaqdadir. Bununla olaqodar
olarag, gazkondensat yataglarinin somarali islonilmo layihslorinin tortibi mii-
vafiq islonilmo gostoricilorinin miimkiin qader etibarli vo daqiq toyini ilo
birbasa slagali oldugundan, bels olan soraitdo qazkondensat yataqlarinda qaz-
kondensat qarisiginin layda horokat xiisusiyyatlorino miixtalif fiziki amillorin
tasirinin  dyronilmosi miihiim elmi-tocriibi ohomiyyst kosb edir. Bu amillor
arasinda lay1 togkil edon siixurlarda bas veran deformasiya proseslori miithiim
yer tutur.

Malum oldugu kimi, yataqlari toskil edon siixurlar iglonilma prosesindo
miioyyon doracodo deformasiyaya ugrayirlar vo bu deformasiya prosesinin
islonilmo masalolorinin holli zaman1 nazors alinmasi ilo bagl elmi adobiyyatda
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xeyli sayda muvafiq elmi-tadqgiqat islorins rast golinir [1-3, 5 vo b.].

Bu todqiqat islorinin tohlili géstarir ki, siixurlarin miixtalif deformasiya
modellarini nozors almagla neft, gaz vo qazkondensat yataqlarinin islonilma
mosalalorinin  holli zamani odadi holl tisullardan istifads edilmoasine son
zamanlar daha ¢ox diqqat yetirilir [6,7 va b.].

Qeyd olunanlarla bagli olaraq, mogalods siixurlar1 geyri-xotti defor-
masiyaya ugrayan qazkondensat yataginda gazkondensat garisiginin quyuya
radial axin1 masalasinin adadi hallino baxilmisdir.

Qobul edilir ki, siixurlar1 geyri-xatti deformasiyaya ugrayan qazkon-
densat yataginda quyu qazin q debiti il istismar edilir. Qazkondensat garisigi-
nin quyuya radial oxa Simmetrik gorarlasmamis axini soraitindo sxurun masa-
moaliyinin tozyiqdon asili eksponensial doyisma ganununun gobul olunmasi
corcivasindo tozyiq funksiyasinin, mosamoliyin, kondensatla doymanin vo b.
gostaricilorin toyin olunmasi tolob olunur. Masolonin riyazi qoyulusu belodir:
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Burada p=p(r,t), m=m(r,t), r, <r <r.,t>0; p, m, p, vok -
mivafiq olaraq cari tozyiq, mosamolik, kondensatla doyma vo miitlaq
keciricilik; P, vo M, - mivafiq olaraq baslangic lay tozyiqi vo baslangic
mosamoalik; Fq vo F, - mivafiq olaraq gaz ve kondensata gora nishi faza
kegiriciliklori; &, (p) vo S, (p) - muvafiq olarag maye fazasinin hocm omsali
vo maye fazasinda hoall olmus qazin miqdar;; c(p) - kondensatin gaz
fazasinda miqdart; ;_/( p)- normal soraitdc maye vo gaz fazalarindaki

kondensatin hacmi ¢akilorinin nisbati; £, (p) vo 4, (p) — mivafig olaraq qazin

vo maye fazasinim 0zIUly(; P, - atmosfer tozyiqi; N - layin hindurluyd; f, -
sixurun elastiki sixilma omsali; f- gaz Uclin temperatur diizalisi; r, -
quyunun drengj radiusu; r, - quyunun radiusudur.

(1)-(4) mosolonin odadi hollini almag mogsadilo I doayisonindon

r.. . . .. .
&=In— kimi toyin olunan & doyisonino kegok. Onda masalonin I vo t
q
doyisanlori iizra kasilmoaz toyin oblastt mivafiq olaraq
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q
diskret soboka oblasti ilo avozlonmis olar. Burada A& - & -ya gors inteqrallama

N

addimi; 7 - zaman addimidir.
Bu diskret oblastda tozyiqin giymatlarinin qovma tisulu vasitasils toyini
Uclin asagidaki iterasiya miinasibatlori alinmigdir:
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Qovma iisulunun sxemino uygun olaraq, ovvalco, hor bir zaman addi-
minda radial koordinat noqtalori tizra diiz gedislo A vo C qovma omsallari,
sonra isa oks gedislo sorhad sortlori nozors alinmaqla tozyiqin qiymatlori ardicil
olaraq hesablanir [4].

Bu zaman mosamoliyin hesablanmasi
. JHLv-1_
miJ+1 — moeﬂs(p| pO) , (7)

kondensatla doymanin hesablanmasi isa
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Gostarilan iterasiya prosesi har bir zaman addiminda

max|p/™ —p/™ e, v=12,.
1

borabarsizliyi 6donilona qodar davam etdirilir ki, bu da pij+l qiymatlarini

verilmis & doqiqlikls toyin etmoyo imkan yaradir.
Qeyd edilon alqoritmik ardicilliga osaslanmaqgla asagidaki baslangic
sartlar ¢argivasinds adadi hesablamalar aparilmigdir:
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p, =40 MPa; q=10° m*gun; m, =0,2; r,=01m; r, =1000 m;
B =078:
p,, =01 MPa; B, =25-10"° MPa™; k(p) = k, =0,05-107 m?;
F, =2,0833 p' +4,9167 p? —5,5708- p? —0,277- p, +0,882;

F. =1,8864- p? +0,1889 - p, +0,0005:
2(p)=1-01162-102 - p +0,3744-10° - p* —=0,2965-10"° - p* - 0,1975-10 ™ - p*;
s.(p) =0,814286- p; a, (p) = 01157102 +2.0,23674-10° p ;

7(p) =—0,42974.10" +2.0,1335-10" p —3-0,6053-10° p? +4.0,622-10° p°

#,(p)=0,0126+0,257-10" p+0,1633-10" p*, 10°° MPa-san;

Hesablamalarin naticalori oyanilik {i¢iin burada bozi gostaricilorin nii-
munosinds sok.1-2-do verilmisdir.

Gorlindiiyli kimi, zaman kecdikco quyudibi tozyiqle kontur tozyiqi
arasindaki forq nisboton artir ki, bu da qazin biitiin zaman iizro eyni debitlo
istismari ilo alagadardir (sokil 1). Hesablama naticalori eyni zamanda gostorir
ki, mosamoliyin quyudibi qiymoti son hesablama anina qodor (hesablamalar
quyudibi tazyiqin 7 MPa-a borabar qiymatina qodor aparilmisdir) onun lay iizro
baslangic qiymatino nozaran taqriban 7,8 faizadok azalmisdir.

Kondensatla doyma amsalinin quyudibi giymatlorinin avvalca zamanin
miioyyan qiymatino qader artmasi, sonra iso intensiv suratdo asagi diigmosi
miisahido olunur (sokil 2). Bu onunla slagadardir ki, islonmonin miioyyan
middstindon baslayaraq kondensatin quyustrafi zonada qaz fazasinda buxar-
lanmasi bas verir.
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Sak. 1. Tazyiqin zamanin miixtalif qiymetlorinds lay ilizra doyismasi
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Sak. 2. Kondensatla doyma amsalinin quyudibi giymatlorinin
zamana gora doyismasi
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Beloliklo, alinmis naticalor onu geyd etmoys osas verir ki, qazkondensat
yataglarinin islonilmo maosoalolorinin  toadqiqindo ododi {iisullardan istifado
edilmasi tocriibi ohomiyyati olan bir ¢cox miihiim naticolorin oldo olunmasina
gotirib ¢ixara bilor vo bu baximdan islonilmo prosesinds layda bas veron geyri-
xotti deformasiyan1 nozoro almaqla qazkondensat qarisiginin quyuya axini
zamani onu xarakterizo edon asas gostoricilorin hesablanmasi {i¢lin mogalodo
toklif olunmus hoall tisulu xiisusi shomiyyato malikdir.
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YUCJEHHOE PELIEHUE 3AJIAYHM PAIMAJBHOI'O
IPUTOKA T'A3BOKOH/JIEHCATHOM
CMECH K CKBAXKAHE B TA30KOHJIEHCATHOW 3AJIEXKH,
IIJIACTBI KOTOPBIX TOJBEPTAIOTCS HEJIUHENHOMN JE®OPMAILIMA

M.C.XAJINJIOB
PE3IOME
B crarbe OBIIO MPUBEIEHO YHCIEHHOE pEIIeHHE 3aaddl PagdabHOTO IMPUTOKA ra3o-
KOHJICHCATHOW CMECH K CKBA)KHHE B Ta30KOHJIEHCATHOW 3aJI€KH, IUIACTHI KOTOPHIX MOJBEpra-
IOTCSl HeMMHEHHON NeOopMaIiy, U ITyTeM BBIYUCICHUN OBUIM OIICHEHBI HEKOTOpPHIE OCHOBHBIC

JAHAMHUYCCKUEC XapaKTECPUCTUKU paHAJIbHOIO IIPUTOKA ra30KOHJICHCATHOM CMECH K CKBa)KHHE.

KiaroueBble ciioBa: Ta30KOHJCHCAaTHasA CMECh, HeJIMHEHHAs [[e(l)OpMaHI/IH, YUCJICHHOC
peuIeHue, METOJ MPOTOHKN
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NUMERICAL SOLUTION OF A PROBLEM OF RADIAL INFLOW
OF THE GAS-CONDENSATE MIXES TO A WELL IN A GAS-CONDENSATE
DEPOSIT, WHOSE LAYERS ARE EXPOSED TO NONLINEAR DEFORMATION

M.S.KHALILOV
SUMMARY
The article provides the numerical solution of a problem of radial inflow of a gas-
condensate mix provided to a well in a gas-condensate deposit whose layers are exposed to
nonlinear deformation, and some main dynamic characteristics of radial inflow of gas-

condensate mix to a well estimates by the way of calculations.

Key words: gas-condensate mix, nonlinear deformation, numerical decision, pro-race
method
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