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KnioueBbie €n0Ba: rMapoANHAMUYECKN COBEpLUEHHas U Heco-
BepleHHan CKBaXWHbl, Gopmyna aebuta, creneHb W xapaktep
BCKPbITUA NNacTa, NAOCKOE AHO, BOTHYTOE noaycpepuueckoe
AHO, raMMa-dyHKUMA, NIOCKO pagunanbHas, nonycpepuyecku-pa-
AvianbHas, cnoxHas GpuabTpayms.

M3noxeHbl cnocobbl BCKPLITUA NPOAYKTUBHOrO naacta. OT-
MeUeHO, UTO B NaacTax 60/bLWIOA TONLMHBI CKBaXWHbI BbiBaloT
NNOCKOAOHHBLIMUA W TMAPOAVNHAMUYECKN HECOBEpLEHHbIMU NO
CTeneHu BCKpbITUA naacta. Ans Takux ckBaxuH GopmMyna TOYHOTo
Bebuta HedTH A0 HACTOALLErO BPEMEHU He BbIBOAWNACH; OAHAKO
npeanoxeHb! NpubAUXEHHble HETOuHble GOpMybl, MMeloLue
NOrpewHoCTH, U3 KOTOPbIX, B O4HOW (OpMyne MCnonb3oBaHa
ramMa-opyHkumA. ITa GyHKUMA B CMPABOUHLIX KHUraX NpeacTaB-
neHa B Buge Tabaumupbl (r.e. TabynuposaHa). U3-3a cnoXHOCTM
nonyyeHHon Gopmynbl B ceTM pa3paboTku C pAAIMU CKBAXKUH
pelleHne TeopeTuueckux 3ajay paspaboTku 3aTpyaHsetca. B
APYrom npubanXeHHOM MEeTOAE, CIOXKHbIV NOTOK GubTpaLum B
HUXHel 4acTu 3anexw 6bin NPUHAT kak nonycdepuueckn-paan-
anbHbIA NPOCTON NOTOK

W3noxeHo o6bAcHeHME NPeaNoXeHHOW TOUHON (GOopMybl
Aebuta Taknx CKBaXKuH; 34eCb NAOCKUIA 33601 CKBaXXWUHbI 3aMeHeH
BOTHYTOW nosychepuueckor NOBEpPXHOCTbIO. 3anexb pasaeneHa
Ha ABE YacTW; B BepPXHelt YacTh NPOUCXOAUT NAOCKO PaavanbHblii
NpoCTOi NOTOK HedTH, a B HUXHEH nonychepuuecku-pasnanb-
HbliA NPOCTOM MOTOK.

Ans nonyuerus dopmynbl TOYHOrO MoaHoro aebuta Heptn
3TON CKBAXWHbI, PeLIeHbl ABE Pa3/inuHble CTaLUOHapHble rMapo-
AVHaMUYeCKWe 334a4n U OHN CYMMUPOBaHbI.
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The paper presents the methods of penetration of the pro-
ductive layer. It is noted that the wells in the layers with high
thickness are of plane bed and hydrodynamically incomplete by
the penetration degree. The formula for an accurate oil recovery
rate for such wells has not been developed so far. However, the
approximate inaccurate formulas with errors, in one of which a
gamma-function is used are suggested. In the reference books,
this function is presented in the form of a Table (i.e. tabulated).
Due to the complicacy of obtained formula in the borehole set,
the solution of theoretic tasks becomes difficult. The complicated
filtration flow in the lower part of the deposit in the other approx-
imate method was considered a hemispheric-radial simple flow.

The details of the suggested accurate formula for the oil re-
covery rate of the wells are provided; the plane bottom hole of
the well is substituted with an incurved hemispheric surface here.
The deposit is divided into two parts: plane radial simple oil flow
occurs in the upper part, and hemispheric-radial simple flow in
the lower part of it.

To obtain the formula for the accurate complete oil recovery
rate of this well, two different stationary hydrodynamic tasks have
been solved and summarized as well.

Mbolumdur ki, istismar va vurucu quyular qazilanda, lay asagidaki dord iisuldan biri ilo agilir. Homin
quyular neftqazgixarma elminds asagidaki kimi adlandinlmisdir: layin agilma darocasi vo xaraktering
gora hidrodinamik tamamlanmis; layin agilma daracasine gérs tamamlanmamig, agilma xarakterinag gora
iso tamamlanmus; layin agilma doracasino géra tamamlanmuis, agilma xaraktering gors iss tamamlanma-
mis; layin agilma doracasi va xarakterina gore hidrodinamik tamamlanmamig. Bu quyularin sxematik
cizgilari sokil 1-do toqdim edilmigdir.

Quyudibinin handasi formasinin miixtalifliyina gora quyular iki ciir olur: yast1 dibli; ¢6kok yarimsferik
saokilli dibs malik olan.
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Sakil 1. Quyularin sxematik cizgilori:

I —layn agilma daracasine va agilma xarakterino géra ta-
mamlanmis; 2 — layin agilma doracasina gors tamamlan-
mamig, agilma xarakterino gora tamamlanmig; 3 — laymn
agilma doracasins gors tamamlanmus, agilma xarakterino
g6ra isa tamamlanmamis; 4 — layin agilma daracasing va
ag1lma xaraktcrine gora tamamlanmamis quyu

Sakil 2. Diblarinin handasi formast m
quyunun sxematik tasviri:
1 - yast1 dibli; 2 — ¢okok yarimsferik sok

iixtalif olan iki

illi

[ it s (X

1.00 1.00000 1.2S 0.90640 1.50 0.88623 1.75 0.91906
01 0.99433 26 0.90440 51 0.88659 76 0.92137
02 0.98884 27 0.90250 52 0.88704 77 0.92376
03 0.98355 28 0.90072 53 0.88757 78 0.92623
04 0.97844 29 0.89904 54 0.88818 79 0.92877
1.05 0.97350 1.30 0.89747 1.55 0.88887 1.80 0.93138
06 0.96874 31 0.89600 56 0.88964 81 0.93408
07 0.96415 32 0.89464 57 0.89049 82 0.93685
08 0.95973 33 0.89338 58 0.89142 83 0.93969

0.94261

09 0.95546 34 0.89222 59 0.89243 84

Lok iiassangl: . IR 10 WSOt o O e A ¥
1.10 0.95135 1.35 0.89115 1.60 0.89352 1.85

0.94561

11 0.94740 36 0.89018 61 0.89468 86 0.94869
12 0.94359 37 0.88931 62 0.89592 87 0.95184
13 0.93993 38 0.88854 63 0.89724 88 0.95507
14 0.93642 39 0.88785 64 0.89864 89 0.95838

Co b et s | e

1.15 0.93304 1.40 0.88726 1.65 0.90012 1.90 0.96177
16 0.92980 41 0.88676 66 0.90167 91 0.96523
17 0.92670 42 0.88636 67 0.90330 02 0.96877
18 0.92373 43 0.88604 68 0.90500 93 0.97240

0.92089 0.88581

0.90678

0.90864

0.97610

0.91817 0.88566 0.97988

21 0.91558 46 0.88560 71 0.91057 96 0.98374

22 0.91311 47 0.88563 72 0.91258 97 0.98768

28 0.91075 48 0.88575 73 0.91467 98 0.99171

24 0.90852 49 0.88595 74 0.91683 99 0.99581

1.25 0.90640 1.50 0.88623 1.75 0.91906 2.00 1.00000
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Bu quyularn sxematik cizgilori sokil 2-ds verilmigdir. Hor iki quyu layin agilma doracasine goro ta-
mamlanmans, xarakterino gors iso tamamlanmigdir. Sokilds asagidaki sorti isarolor géstorilmisdir: R —
qidalanma konturunun radiusu; r,— quyunun radiusu; 4 —layin qalinligi; 26 — quyular arasindaki mésa‘f‘a-
k,, k, — uygun olaraq layin yuxan va asag1 hissalorinin faza kegiriciliklori; G,, G, — uygun olaraq laylr;
yuxari va asag hissalorindoki 6zlii-plastik neftin baslangic tozyiq qradiyentloridir EBTQ).
§9ki1 2-dan goriniir ki, har iki quyu iizrs laym yuxar hissasinds yasti-radial sads siiziilmo axin1 bag
verir.

1 Ne-li quyu iizrs layin asa1 hissasinda miirskkob siiziilma axini bas verir. Burada axin xotlori radial
diiz xatlor deyil, miixtalif oyrilikli xatlordir. Izobar ayri xatlori iss axin oyri xatloring nisbaton normal
vaziyystdadir. Burada ekvipotensial konsentrik sothlor yarimsferik olmalidir. 1 Ne-li quyu tiglin hals in-
diyadok daqiq debit diisturunun gixarilmasi miimkiin olmamus, toqribi diisturlar ¢ixarilmigdir [1]. Layin
agilma daracasing gors hidrodinamik tamamlanmamus, dibi yasti olan 1 Ne-li quyu ti¢iin ¢ixarilmig toqribi
debit diisturu agagidaki sokilds alinmigdir:

B 2rkh(p, - p;)
Q= 1 . . 1)
AL g #h_y, TO875H).TO125K) | | R
2n| " r,  T(1-0.875h)-T(1-0.125h) | 4h

q

OPMENT AND OPERATION OF OIL AND GAS FIELDS

Diistur (1) Nyuton mayesi olan hal iigiin ¢ixarilmigdir.
x<1(x#0;-1;-2,...) va x > 2 iigiin asagidaki diisturlar hesablanir:
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I'x)=

I'(x+1)
= )

rx)=(x-1) Tx-1). 3)

Diistur (1)-ds I — x-nin qamma funksiyasinin isarasidir. I'(x) funksiyas1 bir ¢ox riyaziyyat sorgu kitab-
larinda cadval goklina salinmigdir. Masalan, [6] sorgu kitabinda qamma funksiyasinin codvali verilmigdir.
Burada x-in 1-don 2-dok qiymatlori ti¢lin ['(x)-in uygun qiymatlari verilmisdir (cadval).

Bu iisulun moanfi cohatlorinden biri onun toqribi vo miirokkob qurulusa malik olmasidir. Digar torof-
dan, bu debit diisturu quyular corgasils istismar edilon qalinig1 boyiik olan mahsuldar laylarda ¢atinliklor
yaradir.

Digar bir tagribi debit diisturunu akademik L.S. Leybenzon toklif etmisdir. O, sadacs olaraq, sokil 2-dos
gostarilmis 1 Ne-li yast1 dibli quyuda layin asag: hissasindoki miirokkab siiziilma axinin1 sads yarimsfe-
rik-radial axin kimi gabul etmisdir.

Bu problemin halli iigiin an sads tisul S.D. Mustafayev torofindon toklif edilmisdir. O, laymn agilma
daracasinin hidrodinamik tamamlanmamis oldugu 1 Ne-li quyunun yast1 dibini ¢kok yarimsferik sathlo
ovaz etmig, alinmig 2 Ne-li quyu tigiin iki miixtolif stasionar hidrodinamik masaloni hall etmis va islonmo
gostaricilarinin hesablama diisturlarini ¢ixarmugdir [1-5].

1. Quyunun verdiyi mohsul lay soraitinds ozlii-plastik neft oldugu ligiin siiziilmo prosesi asagidaki
timumilagdirilmis Darsi qanununa tabe olur:

_k(dp _
U_n(dr IJ. 4)

Burada siiziilmo axim sado yasti-radialdir.
Cari silindrik siiziilms sathinin sahasi olur:

F,=2nrh. ' (5)
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Quyunun debiti layin yuxar hissasinds v siiziilm siiroti ilo F , sahasinin hasilina barabar oldugu iigiin
yaziriq:

0=uF, =27rk,ar(d_p_ :
n dar

Buradan agagidaki diferensial tanliyi aliriq:

Ql]
_—_._+ I 6
2 kl G]d . ( )

Bu tenliyi p, — pVoR, — 1, intervallarinda integrallayib, quyunun layin yuxan hissasindoki debit
diisturunu aliniq:

2nk
0 =" 7 (= P)-G R -1)] ™
f ln==>

'a

2. Layin asag1 hissasinda do siiziilme qanunu imumilogdirilmis Darsidir; (4) diisturundaki kimidir.
Burada yarimsferik sada siiziilmo axini1 bag verir.
Cari yanimsferik siiziilms sathinin sahasi:

F, =2np,

Quyunun layin agag: hissasindaki debiti:

Buradan asagidak: diferensial tonlik alinir:

dp= 2. O ®

LA
2k, 1 r?

Bu diferensial tonliyi asagidaki hadlords inteqrallasaq, quyunun layin agag: hissosindoki debit diistu-
runu alariq:

2k

R o
1 1
n[rq RJ

Sokil 2-ds taqdim edilmis 2 Ne-li quyunun tam debit diisturu olacaq:

[(P—P)-Go(R =1 . ©)

49 [~ p)~Gi(R. =) ]+
In—X*
2
0-0+0,=24 3 (10)
n +_1_zl__[(pk_pq)-Gz(Rk-rq)]
[Z_E—] J

Diistur (10) layin agilma doracasina gére tamamlanmamis 2 Ne-li quyunun tam neft debitini daqiq
hesablamaq tigtindiir.




Naticd

1. Layin agilmas: iisullar1 barads strafli melumat verilmigdir. Qeyd edilmisdir ki, boyiik qalinligli moh-
suldar layda qazilmis yast1 dibli va layin agilma doracasins gora hidrodinamik natamam quyunun daqiq
debit diisturu indiyadok ¢ixarilmamgdir.

2. Belo quyular iigiin bir ne¢a taqribi debit diisturu toklif edilmisdir, lakin onlarin xatalari var.

3. Quyularin daqiq debit diisturunun toklif edilmasi iisulu izah edilmigdir. Burada quyunun yast1 dibi
¢okok yarimsferik dibls avaz edilmigdir.

4. Yataq iki hissays ayrilmigdir: yuxar hissads yasti radial, agag: hissada iso yarimsferik-radial sada
siiziilma axinlan bag verir.

5. Quyunun tam va doqiq debit diisturunu almaq mogsadils iki stasionar hidrodinamik masala hall
edilmis va har bir axin ti¢iin ayr1 debit diisturlar1 comlonmisdir.
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