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NEFT YATAGININ MALIiK OLDUGU QRAVITASiYA
LAY REJIMININ XUSUSIYYOTLORI

Molumdur ki, neft yataglarinin islonmasi
prosesindo, lay fliiidlorine asason asagidaki
quvvalar tasir edirlor:

1) horokatetdirici giivvalar;
2) hidravlik miigavimat qiivvalori.

Yer gabiginda yaranmis neft yataglari
miixtalif qalinligh (giiclii) olurlar; onlar iki
grupa bolmak olar; kicik qalinliqh laylardan
ibarat olan yataglar vo boyiik galinlhiqli lay-
dan ibarat olan yataglar.

Kicik qalinligh laylar qazilan quyularla
tam agilirlar, onlar layin agilma darocasine
goro tamamlanmis, agilma xarakterino goro
tamamlanmis vo tamamlanmamis olurlar,
yastidibli olurlar.

Boyiik gqalinhigh laylar gazilan quyularla
tam deyil gismon agilirlar, hansilar layin agi-
Ima daracasins gors tamamlanmamis olurlar,
acilma xarakterino goro iSo tamamlanmamis
Vo tamamlanmis ola bilirlor, hom do yastidibi
cokok yarimsfera sathili dibli ola bilirlar.

Birinci qiivvalor neftin, qazin va suyun
layda (masamali miihitdo) isttsmar quyulari-
na siiziilmo horokatini siiratlondirir vo fliiid-
lorin drenaj zonasindan quyu dibins va ora-
dan da yer sathino qaldirilaraq hasil edilmo-
sina, yani quyudan xaric edilmasino komok
edir. Hidravlik miiqavimat qiivvalari iso oksi
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no, yuxarida sadalanmis harokatlora manegi-
lik toradir vo onlarin horokat siiratini azaldir.

Neft modonlorinin biitiin is¢ilori 6z
foaliyyatlorilo homisa calisirlar ki, miixtolif
todbirlori totbig edarak, harokotetdirici qiiv-
valori yiiksokltsinlor, hidravlik miigavimat
qiivvelorini iso azaltsinlar, yani kollektor su-
xurlarinin kegiriciliyini artirsinlar, neftin lay
soraitindoki 6zliiliiylinii azaltsinlar.

Horokatetdirici  qlivvalorin - giymatlori
neft yatagimin tobii lay rejiminin ndviindan
asihidir.

Umumiyyatlo yer gabiginda yatan neft
yataqlarinin agagidaki tobii lay rejimlari olur:
subasqisi, qaz basnisi, qravitasiya, elastik, hall
olmus qaz va qarisiq.

Miixtolif lay rejimlorinds cari vo son
neftvermo omsallarinin qiymotlori miixtolif
olurlar. ©On boyiik eftvermo omsallar1 subas-
qis1, qazbasqisi rejimlorinds olur. ©gar tobii
lay rejimi zoifdirss, onda siini giiclii lay reji-
Mini yaratmaq miimkiin olur. Bunun {igiin la-
ya tomiz su yaxud yatagin qaz papagina quru
karbohidrogen qazini vururlar. Bu zaman
stanql1 dorinlik nasos quyular1 fontan etmaya
baglayirlar.

Qravitasiya lay rejiminda harokatetdirici
quivvalar mohsuldar layin masamas kanallarini
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doydurmus neftin 6z ¢okisindan, yani gra-
vitasiya qlivvalorindon yaranir. Masalon, mo-
noklinal bircins neft yataglarinda vo ¢ox
boylik galinliglt horizontal neft laylarinda,
hansilarda kegirmayan gil layciglart mévcud
deyildirso, onda gravitasiya lay rejimi vardir.

Bu laylarda islonmo prosesi illorlo da-
vam etdikco asagidan layin neftli hissasinin
hiindiirliiyli azalir vo neftin qravitasiya qiiv-
valari zaiflayirlar.

Codval 1-do, miixtolif lay rejimlorinda
neft laymin son neftvermo omsallar1 veril-
misdir.

Cadval 1
Lay rejimlori Son neftvermo
omsali
Doyismoa | Nadir
intervali | hallarda
Subasqust rejimlori | 0.5-0.8 0.9
Qaz basqis1 0.4-0.6 0.7
rejimlori
Qravitasiya 0.5 — adok 0.5
rejimlori
Hoall olmus gaz 0.15-0.3 0.4
rejimi

Basqi lay rejimlorinds komokei qiivvolor
mohsuldar layin neftli hissasinin xaricindan
tosir edir. Qravitasiya vo holl olmus lay
rejimlarinda iso komokgi qiivvalor neftli zo-
nanin daxilindon tosir edirlor. Qravitasiya
(goki) rejimlarinds komokgi qlivvalor laydaki
neftin 6z agirliq qiivvesidir; bu qiivve biitiin
neftlilik zonasinda, yoni mohsuldar layin bii-
tiin intisar sahosindo yayilmigdir (sopalon-
misdir). Qravitasiya lay rejimlori yatagin me-
yil bucagindan asilidir v iki ciir ola bilor:

1) neftlilik konturu harokat eds bilon gravita-
siya lay rejimi;

2) bu konturu harokst etmoyan gravitasiya
lay rejimi.

Birinci rejimds lay dik — boyiik meyil
bucaginda yatir. Layin yuxar1 hissasinds, neft
0z ¢aki qiivvasinin tasirilo asagiya quyuya
dogru enir. Sokil 1-do, neftlilik konturu asagi
enir qravitasiya lay rejiminin sxemi gos-
torilmisdir. Laydan istismar quyulart ilo nefti
hasil etdikco, neftlilik konturu yerini doyisib
asagiya horokat edir. Bu horakatin nati-
casindo neft stitununun yaratdigr hidrostatik
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tozyiq, hasil edilon neftin miqdarindan, yani
layin islonmo vaxtindan asili olaraq azala-
caqdir.

Sakil 1. Monoklinal neft yataginin qravi-
tasiya lay rejiminda sxemi:
1-neftli lay; 2-neftlo doymus zona;
3-yer sathi; 4-gil laylari; 5-quyu.
h-neft stitunu hiindiirliiyii.

Neftlilik konturunda tozyiq homiss stabil
olur vo atmosfer tozyigina barabar olur. Bu
xiisusiyyato gors o, qaz basqisi lay rejiminin
xiisusi bir hali hesab edilir.

Neftin ¢okisindon amalo golon hidrosta-
tik basqinin qiymoti asagi oldugu iigiin quyu-
larin neft debiti digor rejimlordo olan neft
debitlorindan az olur, amma neftlilik konturu
istismar quyusuna ¢atanadok neft hasilati sta-
bil qalir.

1. Sokil 1-do, monoklinal layda gravitasiya
lay rejimindos neft yataginin neftlilik kon-
turunun zamandan asili olaraq doyismasi
gostorilmisdir. Sokildon goriindiiyii kimi,
lay tozyiqi zamandan asili olaraq asag dii-
stir, funksional Play=Piay(t) asililig1 aza-
landir. Digor islonmo gostoricisi — illik
neft hasilati baglangicdan sonra bir nega il
sabit qalir, sonra iso ¢oOkok oyri Xatt
boyunca asagi diislir. Quyularin dib toz-
yiqlori sabit qalirlar.

Neftli zonada laym neftlo doyma omsali
stabil olur va ilk neftlo doyma omsalina bo-
rabar olur.

2. Sakil 2-do, tifliqi voziyystdo yatmis neft
layinin gravitasiya rejiminin sxemi togqdim
edilmisdir. Quyulardan neft hasil edi-
londa, biitiin lay tizra neftin soviyyasi asa-
g1 enacokdir. Layda saviyys pyezometrik
depressiya oyrisi ganunu {izro asagi
enacakdir.
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Sakil 2. Qravitasiya lay rejimli horizontal
neft laymin sxemi: 1-horizontal gravitasiya

rejimli lay; 2-layin neftli zonasi, 3-yerin
sathi; 4-gil laylari; 5-quyular; 6-quyudibi

stizgac intervall.

Bu lay rejiminds quyularin neft debitlori
daha da asagida olacaqdir vo layda neft soviy-
yasi asagl endikca todricon azalacaqdir. Belo
lay rejiminds neftlilik konturunun igarisinds
basqi rejimlarindan fargli olarag, laymn neftlo
doyma amsal1 doyisib asag1 diisocakdir (sok.3).

P:Q, P,

0=00)

Py=const

0 ¢
Sakil 3.Qravitasiya lay rejiminda
asas islonma gastaricilarinin
zamandan asililiglari:
1-lay tazyiqi Pi; 2-illik neft hasilati Q;
3-dinamik quyudibi tazyiq Pq.

NOTIiCO

1. Horizontal yataqlarin istismar quyulari la-
yin agilma daracasins vo xarakterina gora
hidrodinamik tamamlanmis olmalidirlar.
Mohsuldar layin kegiriciliyini artirilmagla
onun quyudibi zonasini tursu, termotursu
Va ya layin hidravlik yarilmasi iisullari ilo
onlarin miixtolif kombinasiyalar1 iisullari
ila islayirlor.

2. Neft yataqlarinda miixtolif lay rejimlori
movcuddur, ancaq subasqisi, qazbasqist,
elastik, gravitasiya ilo hall olmus gaz qari-
sigindan ibaratdir. Onlarin keyfiyyati son
Vo yaxud cari neftvermo omsalinin giymo-
tilo xarakterizs olunur.
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3. Lay rejimli yataqlarda miixtalif neftvermo
omsalinin  doyismo intervallarinda 0.9—
dan 0.4—adoak gqiymatlorini alirlar.
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Neft yataginin malik oldugu qravitasiya
lay rejiminin xiisusiyyotlori

Magalodo, qgravitasiya lay rejiminin xii-
susiyyatlori sorh edilmigdir. Bu lay rejimi
osason, monoklinal va boyiik galinligh neft
laylarinda yiiksok harokat etdirici qiivvalorlo
tosir edirlor. Horizontal laydaki quyular layin
acilma doaracasine vo xarakterina gora hidr-
odinamik tamamlanmis olmalidirlar.

Madoanlarin asas magsadi harokot etdirici
quivvalarin giymatlorini artirmaq va hidravlik
miigavimoat qiivvalorinin giymatlorini azalt-
maqdir; yani laymn kegiriciliyini artirmag, nef-
tin lay soraitlorinds 6zliliiylinii azaltmaqdir.

Neft yataqlarinda subasqisi, qazbasqisi,
gravitasiya, elastik, hall olmus qaz va garisiq
lay rejimlori olurlar. Onlarin keyfiyyati cari
Vo son neftvermo omsallart ilo xarakterizo
olunur.
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Miixtalif lay rejimlarinds bu omsalin do-
yismo intervallar1 0.5+0.8-don 0.15+0.3-dok
dayisirlar, nadir hallarda 0.9-dan 0.4-adok ola
bilirlor. Qravitasiya lay rejiminds doyismoa
intervali 0.5-dok olur va nadir hallarda ise 0.5
giymatini alir. Basqili lay rejimlarinds komok-
¢i qlivvalor layin neftli zonasmim xaricindon
tosir edirlor, gravitasiya vo holl olmus qaz lay
rejimlorindo iso komokei qiivvalor neftli
zonanin daxilindon tesir edirlar, onlar neftin
0z agirhq qiivvasidirlor vo laym intisar sa-
hosinin biitiin noqtalarinds sopalonmisdirlor.
Qravitasiya lay rejimlori neft yataginin meyil
bucagindan asilidir vo iki ciir olurlar: 1)
neftlilik konturu harokot edir; 2) neftlilik
konturu horokat etmir. Bu rejim ii¢iin neft ya-
taginin osas iglonmo gostaricilorinin zaman-
dan asili doyisma dinamikalart molumdur va
odobiyyatda gostorilmigdir. Burada, lay
tozyiqi zamandan asili monoton azalir, illik
neft hasilati ovvolco bir neco il sabit qalir,
sonra isa ¢okok ayri Xatt boyunca asag diisiir,
quyularin dinamik dib tozyiqlori iso sabit
saxlanilirlar. Qravitasiya lay rejimindo, neftli
zonada laym neftlo doyma omsali sabit qalir
Vo ilk neftlo doyma amsalina borabar olur.
Horizontal yataqda nefti hasil edads, layda
neftin soviyyasi asagi disiir, o, pyezometrik
depressiya ganunu ilo asagr diisiir, quyularin
neft debitlori azalir vo neftlilik konturu
daxilinds neftlo doyma omsali azalir.

Agar sézlar: qravitasiya lay rejimi, hara-
katetdirici  giivvalor, hidraviik miigavimat
qtiwalari, drenaj zonasi, layin kegiriciliyi,
neftin ozliliiyii, neft verma amsall, basqi re-
jimlari, neftlilik konturu, monoklinal lay.
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Oco0eHHOCTH rPABUTALIMOHHOIO PEKUMA
acTa He)TIHOT0 MeCTOPOKICHUS

AHHOTAIUA

B crarbe, u3noxeHbl 0COOEHHOCTH Tpa-
BUTAIMOHHOTO IUIACTOBOTO PEXHUMA. ITOT
MJJACTOBBIA PEXUM, B OCHOBHOM, JIEUCTBYIOT
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BBICOKMMH JBIXKYIIUMHUCS CHJIAMH B MOHO-
KJIMHAJIU U ¢ OOJIbIIEN MOIIIHOCTBIO B TOPH30-
HTaJIbHOM IutacTe. CKBa)XHWHBI B TOPH3OH-
TaJIbHOM IIIACTE JOJDKHBI OBITH I'MIPOAMHA-
MHUYECKH COBEPIICHHBIM I10 CTETN U XapaKTe-
PY BCKPBITHS ILI1ACTA.

OcHOBHasl 11eJIb MPOMBICTIOBUKOB SIBJISI-
eTcs OBBIILIEHNE 3HAYCHUN ABUKY UXCS CHII
¥ YMEHBIICHUE CUJI TUAPABINYECKUX COIpO-
TUBJICHUH, TO-€CTh YBEJIMYEHUE IPOHHIIAE-
MOCTH MPOAYKTHUBHOIO IJIaCTa U YMEHbIIIE-
HUE BA3KOCTh HE(ITH B IJIACTOBBIX YCIOBUSIX.

B He(TAHBIX MECTOpOXKAEHHUAX OBIBAIOT
BOJIOHANOPHBIE, T'a30HANIOPHBIC, I'PaBUTALU-
OHHBIE, DJIACTUYECKHE, Ta30-PACTBOPEHHBIC U
CMELICHHbIE PEeXMMBI IacTa. VX KauecTBo
XapaKTepU3yeTcss 3HAYCHUSIMU TEKYIETro |
KOHEYHOro K03 dunmenToB Hedreornaun. B
Pa3IMYHBIX IUIACTOBBIX PEKUMAX MHTEPBAJIBI
M3MEHEHHUs 3TOro Kod(huireHTa ObIBatOT OT
0.5+0.8 1o 0.15+0.3 B peaxux cmydasx ot 0.9
70 0.4. B rpaBUTallMOHHOM IJIACTOBOM PEXKH-
Me HHTepBaj m3MeHeHus ObiBaet 10 0.5 u B pe-
JIKUX cilydasx rnosiydaer 3HaueHue 0.5. B Ha-
MIOPHBIX IUIACTOBBIX PEKUMAX BCIIOMOTATEIb-
HbIE JIBUOKYIIHECS] CUJIBI IEHCTBYIOT CHApYKU
HE(TEHOCHOM 30HBI IUIACTA, B TPaBUTAL[UOH-
HOM M Ta30pacTBOPEHHOM IUTACTOBBIX PEXHU-
Max a B TPaBUTALIMOHHOM U T'a30pacTBOPEH-
HOM peXHMax IIacTa OHHU JIEHCTBYIOT W3
BHYTpHU He(hDEHOCHOM 30HHI TIIaCcTa, OHU SIBJIS-
IOTCS CUJIaMHU TSDKECTH M caMOM HeTu U pac-
MIPE/IENISIOTCSI BO BCE TOYKH IIOIIAAN TIPOCTH-
PaHUS 3ATEKHU.

['paBUTAIMOHHBIC TIIACTOBBIE PEKUMBI
HE(TAHBIX MECTOPOXKIECHUH 3aBUCAT OT yria
HAKJIOHA IIJTaCTa U UIMEIOTCS B JIBYX THUIIAX:

1) KOHTYp HE(TEHOCHOCTH MOKET IepeMeliia-
TBCS,
2) KOHTYp He(TEHOCHOCTH HE TepPEMEIaeTCs.

Ji1st 3TOTO pekuMa M3BECTHBI JHHAMHKH
U3MEHEHHMs] OCHOBHBIX IIOKa3areneil paspa-
O0TKHU HEPTSHOM 3aJI€XKH CO BpEMEHEM U B JIH-
TepaType OHHU TPE/CTaBICHbI. 3/IeCh 3Haye-
HHE TUTACTOBOTO JABJICHUSI CO BPEMEHEM MO-
HOTOHHO YOWBaeTcs, To/1oBast 100b4a He(hTH
B HayaJle HECKOJIbKO JIET OCTAeTCS MOCTOSH-
HOMH, a 3aTeM MOJIET BHU3 I10 IJTMHE BOTHYTOM
KpUBOW JIMHUM, JWHAMHYECKUE 3a00NHBIE
JTABJICHUSI CKBAKUH TO1JICPKUBAIOTCS TTOCTO-
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SIHHO CTa0WIIbHO. B rpaBUTAIlMOHHOM TIIIACTO-
BOM peKHUMe K03()(PUIIMEHT HACBIICHUS I1J1a-
cTa.

Hedtpio B HedTeHOCHOH 30HE OCTaeTcs
MOCTOSIHHBIM M PABHSETCS TICPBOHAYATIBHOMY
KOA(UITMEHTY HACHIICHUsI HEPTHIO TIacTa.
B ropuzonTtansHOi HeTAHOM 3aIeKu IPH J10-
Obrue HeTH ypOBEHb HEPTH B IUIACTE IMOAACT
BHU3. OH, C 3aKOHOM IbE30METPUIECKON JIe-
[IPEeCCUM MaJaeT BHU3, eOUTHI HETU CKBa-
JKUH YMEHBIIAIOTCS M BHYTPH KOHTYpa HedTe-
HOCHOCTH 3HaueHHe Kod(hUIMeHTa HachlIle-
HUS I1acTa OyJeT yMEHBIIIATHCSL.

Knwueevie cnosa. rpaBUTAIIMOHHBIN
TUTACTOBBIM PEXKUM, IBWKYIIUE CHIIBI, THJI-
PaBIMYECKOTO COMPOTUBIICHHMSI, 30HA JpeHa-
JKa, TIPOHUIIAEMOCTh TIACTA, BS3KOCTh, HEd-
TH, Ko3pduimenT HedTeoTIaun, HAMOPHBIC
PEKHUMBI, KOHTYP HE()TCHOCHOCTH, MOHOKJIHU-
HaJIbHBIM IUIACT.
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Features of the gravitational
Mode oil field formation

ABSTRACT

The article outlines the features of the
gravitational reservoir regime. This reservoir
regime is mainly driven by high driving
forces in the monocline and with greater
power in the horizontal reservoir. Wells in a
horizontal formation must be hydrodynami-
cally perfect in terms of the steppe and the
nature of the opening of the formation.

The main goal of oilmen is to increase
the values of moving forces and reduce the
forces of hydraulic resistance, that is, to in-
crease the permeability of the reservoir and
reduce the viscosity of oil in reservoir condi-
tions.

In oil fields, there are water-pressure,
gas-pressure, gravity, elastic, gas-dissolved
and mixed reservoir modes. Their quality is
characterized by the values of the current and
final oil recovery factors. In various reservoir
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regimes, the intervals of change of this coef-
ficient are from 0.5+0.8 to 0.15+0.3, in rare
cases from 0.9 to 0.4. In the gravity reservoir
regime, the interval of change is up to 0.5 and
in rare cases takes on a value of 0.5. In pres-
sure reservoir modes, auxiliary driving forces
act outside the oil-bearing zone of the reser-
voir, in gravity and gas-dissolved reservoir
modes, and in gravity and gas-dissolved res-
ervoir modes, they act from inside the non-
bearing zone of the reservoir, they are the
forces of gravity and the oil itself and are dis-
tributed to all points of the strike area of the
deposit.

The gravitational reservoir regimes of oil
fields depend on the angle of inclination of
the reservoir and are of two types: 1) the oil-
bearing contour can move; 2) the oil-bearing
contour does not move. For this mode, the dy-
namics of changes in the main indicators of
the development of an oil deposit over time
are known and they are presented in the liter-
ature. Here, the value of the reservoir pres-
sure monotonously decreases with time, the
annual oil production remains constant for
several years at the beginning, and then ap-
proaches down the length of the concave
curved line, the dynamic bottom hole pres-
sures of the wells are constantly maintained
stably. In the gravitational reservoir regime,
the saturation coefficient of the reservoir.

The oil in the oil-bearing zone remains
constant and equals the initial formation oil
saturation factor. In a horizontal oil reservoir,
when oil is produced, the level of oil in the
reservoir moves down. It, with the law of pi-
ezometric depression, falls down, oil produc-
tion rates of wells decrease, and within the
oil-bearing contour, the value of the reservoir
saturation coefficient will decrease.

Keywords: gravity reservoir regime,
driving forces, hydraulic resistance, drainage
zone, reservoir permeability, oil viscosity, oil
recovery factor, pressure regimes, oil-bearing
contour, monoclinal reservoir.
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