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QAZ VO QAZKONDENSAT LAYLARININ VO
QUYULARININ QAZODINAMIK TODQIQATLARI

Anomal yiiksak lay tozyigina malik gaz
Va qazkondensat quyular iiglin miiasir quyu-
daxili avadanlhigin se¢ilmosi ligiin stasionar
stiziilmo rejimlorindo quyulart qazohidrodi-
namik tsullarla todqiq etmok lazimdir. Bu
tisullar miixtolif quyularin debitlori va dina-
mik quyudibi tozyiglori arasindaki asililig-
larin tayin edilmasina osaslanirlar. Bu todqi-
gatlar naticasinds tayin edirlor: gaz debitinin
laya totbiq edilon depressiyadan asililigin vo
quyuagzi tozyiqi, quyu dibinds tozyiglorin,
boruarxasi fozada tozyiqi, quyuagzinda toz-
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yigin vo temperaturun doyismosini, 6zl do
quyu debitindon asili olaraq, quyunun miix-
tolif is rejimlarindo ¢ixarilan maye va bark
qarisiqlarin miqdarini, layin quyudibi zonasi-
nin deformasiyalarin1 vo dagilmalarini, da-
gilma mohsullarinin yigilmasinin va ¢ixaril-
masinin, siiziilmo miigavimatinin, quyunun
istismarinin texnoloji rejimi, miixtalif amil-
lori nozara almaqla, hidravliki miigavimatlor
omsalini, quyuda alavo perforasiyalar aparan-
da tomir-profilaktika islorinin effektivliyini,
quyudibinin barkidilmasi, korpiiniin qurul -
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mas1 va S. [1, 2, 3].

Qorarlagsmis alimlarin {isulu ilo todgigat
aparilir az debitlordon baslayaraq boyuk de-
bitlors dogru (diiz gedis).

Hor bir rejimda tozyiq in va debitin tam
stabilliyi olds edilmalidir. Alinmis verilonlor
indikator diagramlarin1 almaq Giglin istifads
olunurlar.

Birinci ndqto hansinin tizorinds se¢ilir
tozyiq vo debit doyismoazdilor. Stabillosdiril-
mis tozyiqin, debitin vo temperaturun 6lgiil-
mosindan sonra quyu dibinds, agzinda, boru-
arxas1 fozada, maye vo Dbork qarisiglarin
miqdr verilmis rejimde quyunu baglayirlar
tozyiqin barpasinadok Pst- dok.

Tozyiqin barpasi prosesi do fasilasiz qey-
do almir. Alinmis tozyigin barpast ayrisini
isladikdan (interpretasiya etdikdoan) sonra lay
parametrlorini toyin edirlor. Burada hom do
lay tozyiginin anomaliyasinin olub-olmadig:
miayyan edilir; onu normal lay tozyigila
miiqayisa edarak, ondan boyiik va kigik ol-
masi da tayin edilir.

Bu iisul 4-5 diiz rejimlordon az olma-
magla va 2-3 oks rejimlor godar gedislorlo
aparilir.

Stasionar siiziilma rejimlorindo ikihadli
diistur tadgigat naticalorini islomak ti¢iin asa-
gidaki goriiniiso malikdir:

Pay —Pia =aQ+bQ’ 1)
burada a vo b—uygun olaraq, layin quyudibi
ZOnasinin vo quyu konstruksiyasinin para-
metrlorindon asili olan siiziilmo miigavimati-
nin amsallar; Q — quyunun debit; Piay Vo Pqq
— uygun olaraq, lay va quyudibi dinamik toz-
yiglordir. Hidrodinamik tamamlanmis quyu-
lar iicilin, radial stiziilmodos a vo b amsallari
asagidaki diisturlarla ifads olunurlar:

HZP, +Tlay| R,

7khT,, r

q

_ Paf PatTIay 1_r_q
27°Ih*T,r, R,
Layin acilma doracasine vo xarakterino

gors tamamlanmamis quyu ii¢lin bu amsalla
asagidaki kimi ifads olunurlar:

()

(3)
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* R
a=a’|In=x+C +C, |, HZPu Ty
{ q ' ZJ ZIhT @
b=b ——i+C +C, |,
Iy R
. P, leay )
272°IhT,,

burada Cy, C2 va C3, C4 —natamamliq omsal-
lar1 uygun olaraq layin agilma daracasins vo
xarakterina goéro olurlar:

i}

b .
Inﬁ, (6)

(7)

— h
burada h =2 —
. h

layin nisbi ag¢ilmasinin ga-

_ T
linhigs; Rszﬁq— quyunun nisbi radiusu;

5=1,6(1-h?).

C1 vo C2 omsallarinin giymatlori mosa-
moali miihitin kegiriciliyi tizra bircinsliyindon
oldugca ¢ox asihidirlar. Borabar anizotrop
laylar {igiin:

o

Q:%mRﬁx—mR )

o _ (C,+InR) )
2 hIhR '

burada 9= /% —anizotropiya parametri;
r
Kb, Kr — uygun olaraq layin kegiriciliyi verti-

=R
rq

kal vo horizontal istigamatlords;

olgiisiiz radius, X=1-h .

(7) va (8) siiziilmo miigavimatinin om-
sallarin1 nazars almagla layin agilma daracs-
sina gors anizotrop laylar1 agan tamamlanma-
mis quyularin asagidaki diisturlarla toyin olu-
nacaglar:
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* 9
a=dpR=x (10)
1% h
RY —x
In ;
b=pb"—1_ 11
h3InR (11)

Cs vo C4 omsallarini toyin etmak xeyli
¢ox miirokkobdir ki, bu da perforasiya desik-
lorinin formasi va 6l¢iilori barads vo quyula-
rin istismar1 prosesinds onlarin doyismasilo
olagodardir. Tadqiqatlar gostordilor ki, gaz
quyularmin moahsuldarlig: desiklari nisbi sot-
hi f - don asilidir, yani

F
st , 12
- (12

f:
burada F,, —perforasiya desiklorinin sathi;
F -1m quyu lilesinin sathidir.

Quyularin mohsuldarliginin on ¢ox
arimi f =0—0,150 intervalinda basg verir.

h h?
=— C=7557
nR, 3n°R;

Burada h — laym qalinlig1, m; n — perforasiya
desiklorinin say1; Ro — ovugun radiusudur.

C, (13)

4p°

160 F

1
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Sokil 1. 1-A4p® = pz, — p; —Q
(pli\y - p32)

2 —

=10

429

72
- Y48 |-

920+
/4l 4=
415 )-
Y414

4972
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)

el

Q

indikator diagramlari
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Jao

700

—Q koordinatlarinda
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Sokil 1-do, indikator diaqramlar1 1—Ap® =

2 2
play p2 Q Q
natlarinda verilmisdir. Sokil 2-do, molum
olmayan lay tozyiqinds asililiglar verilmisdir.
Quyu smagmin naticalori stasionar sii-
zlilma rejimlorinds diistur (1) tizra interpreta-
siya edilmisdirlor, a vo b omsallar1 analitik
yaxud grafik tisullarla tayin edilirlor. Qrafiki
toyin edonds a amsalini tapirlar nego diizxott
2-nin ordinat oxundan koasdiyi par¢a kimi
tapirlar, b omsalini isa necs bu diizxattin absis
oxuna meyl bucaginin tangensils tapilir.

—Q koordi-

44

i l | l 1]
0 200 w0 600 w34, 4,

e/ o7
Sakil 2.Namalum lay tazyiqinda asililiglar:

2 2
_play'pS Vo Q 2_p321'p32 Vo Q +Q-'
Q 0,-0, T

1

Bu omsallarin qiymatlori odadi iisulla
asagidaki diisturlarla tayin edilirlor:

> Y- Yoy 4

- > : (14)
N2Q-(2Q)
N AP? —ZQZ£
b~ 2w
N2Q -(2Q)
Burada N — rejimlorin sayidir.
PP :
Zf:Z(Qn _Qi) -
Q. -Q
(16)

(PF-P2)(Q+Q)
Qn _Qi

_Z(Qn —Qi )Z
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NY(Q-Q) -[2(Q.+Q)]

le(%zi—%zn)(Qn +Qi)_Z(Qn +Qi)Z(P32‘ P2)

b= Qn_Qi

) (17)
Qn B Qi

N, (Q,+Q)-[X2(Q,+Q)]

Burada Ni — birlogsmolorin sayidir va bu diis-
turla toyin edilir:

N=Y (m-1).

Sokil 3-do, P -PZ,-m Q-don asililigi
verilmigdir.
200
fé’é
gl SR B I

. z00 400 o0 600
Sokil 3. P -P’,-1n Q-don asililig1

lay *q

Sodl o, 1 (RS P, + 48, )Q
2-(PR2

o Rfd )Q koordinatlarinin Q-don asi-

11 indikator ayrilari verilmigdir, yaxud qrafiki
(sok.2). Burada i=1,2,3,...,m-rejimlorin say;
n — rejimlorin sira ndémrasidir.

Indikator ~ diagramlarmin  formasina
miixtalif amillor tasir edirlor; lay (xiisusilo
anomal) vo quyudibi tozyiglorin geyri doagiq
olmasi, quyu lilesindo mayenin olmasi,
hidravlik miiqavimot omsalinin tayinindo
sohvin olmasi va S. Belo hallarda tedgigat
naticalorinin toxmini islonma isullarindan
istifado olunur.

1.Lay tozyiqi tam boarpa olmamisdir.

Forz edok ki, faktiki lay tozyiqi
hagigidon 6, giymati gadar farglonir. Onda
I:1ay = Ielly _51’ (18)

Burada P, — ol¢ilmiis (faktiki) lay tozyiqi-
dir.
PZ

lay

-P’, =aQ+bQ* - 4R,

ay !

(19)
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AR, =2R. 0,

lay lay™'1 + 512 (20)

Bu halda indikator ayrisini (P2 —PZ,)Q vo

Q koordinatlarinda islomak lazimdir.

.. 4
2
0,78 —
Q08 -
i 1 1]

g 200 4d0 600 s00

Sokil 4. 1-(R2 —P?% + 4R, )Q;
2—(R2 —PZ,)Q koordinatlarinda

indikator ayrilori.

Hoqiqi lay tozyiqi bels tapilir:

I:)Iay = \’ Re'\)% +ARay :

2. Quyu dibi dinamik tozyiq barpa ol-
mamigdir. Forz edok ki, quyudibi tozyiq 9,
godor stabillosmomisdir, yani

(21)

F,=F -,

q

(22)

Sokil 5-do, indikator ayrilori P. -P/7, Q

lay
koordinatlarinda verilmisdir.
Sokil 6-da, I-(B,-P7)Q Vo Q;

lay
5 (Bo-Pi-F.)
Q

dir. Onda oavvalki analogiya tizro malikdir:

vo Q asililiglart verilmig-

Pljy — Pq’zd =aQ+bQ*-4P,, (23)

ay !
burada

AP,y =2P, 45, -7, (24)
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! i [ -

700 400 600 807

Sokil 5. P2 —Pq?d koordinatlarinda

ay
indikator ayrisi

2 7,
a2[ iy
V] i /)J/.C:T
200 £ &40 847
2, msic.n3/ cym
-42}-
~q4\—
(R4 —Pia)
Sokil 6. Asililiglarin grafiklor 1 —~—~=
P2 —P> —P
Vo Q; 2—( i 2; q'd) va Q.

Bu halda, P;-P,,-mn Q-don asihgmnim

oyrisi sokil 5-do gostorilmis forma kimi ola-
caqdir. Gortindiiyii kimi ordinat oxu tizarinds
AP, , -a barabar parga kasilir (Q=0 olanda).

AP, 4, =2R,

02 + 05 - (25)

Indikator oyrisi 2-nin islonmasi natico-
sinda (sok. 6) a vo b amsallarini tayin edirlor.
AP, 4 qiymatini malum &, — gdra har bir re-

jim {g¢iin tapmagq olur.

2 p2
13-(R: —P) W —<P'ayQPq'd) vo Q;
2 p2a2s
2,4_(P|§y_qu_dezs) \V/a) w Va Q

koordinatlarla tadgigat naticalori {izro indika-
tor diaqramlari
3. Hidravlik miigavimat omsali malumd-
ur. Bu halda
P2

oy —qud -e®* =aQ+(b+6)Q*, (26)
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burada
$=0,03415-2" 27)
zOpTop
2T2
0=0, 0133/14’6—20'(&5 -1). (28)

Sakil 7-da, agsagidaki koordinatlarda tod-
gigatin noticalori iizro indikator diagramlari
verilmigdir:

Pl2 - Pz.d

1,3—(Ra2y—Pq?d) Vo Lﬂ vo Q,

2 2 428
R, —Pe™)

2,4-(P2 -I’q?dezs) Vo ( il o vaQ

lay

koordinatlarinda tadgigat naticalori tizra indi-
kator diagramlar1 toqdim edilmisdir.

450 .'FIILT

0,25 250

Sokil 7.

Sinaqlarin  naticolori {izro indikator
diagrammi R} —P2e* —mm  Q-don  vo
2 2 A28
(Play_Pq.de )
Q
zaman alimmis diizxatt ordinat oxu tizarinds
parca kosir uygun a bu diizxottin meyil

bucaginin tangensina borabardir (b + 9) -ya.

-niin Q-doan asili qururlar. Bu

Gorilindiyt kimi (sokil 7-don) a amsal
hor iki islonmo dsulu i¢iin eynidir, 4 diiz
Xattinin meyl bucagimin tangensi iso diistur
(26) lizra tayin edilondan 6 gadoar diiz xott 3-
in meyil bucagmin tangensina nishaton gox-
dur.
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NOTICO

. Moagalads, gaz va qazkondensat laylarinin
Vo quyularinin qazohidrodinamik todqigat
tisullar1 gorh edilmisdir.

. Anomal yiiksok lay tozyigli bu quyulara
quyudaxili avadanliq se¢gmok iigiin stasio-
nar siiziilmoa rejimlarinds onlar1 gazohid-
rodinamik iisullarla todqiq edib indikator
diagramlarini qururlar.

. Bu todgiqatlar naticasinds layin va quyu-
nun biitlin parametrlori (optimal debitlari,
depressiyalari, buraxilabilon dib tozyig-
lori, mexaniki garisiglarin miqdar1 va S.)
tayin edilirlar vo quyuda optimal texnoloji
rejim qururlar.

. Ikihoadli axim tenliyindon istifado edilir,
tonliyin a vo b amsalar1 grafiki yolla tayin
edilirlor, bunlar1 hesablamaq tigiin diistur-
lar da verilmisdir (hidrodinamik tamam-
lanmis quyular {igiin).

. Hidrodinamik tamamlanmis quyular {i¢iin
C1, Cy, C3 vo C4 natamamliy omsallar1 va
a vo b omsallar ti¢lin lazimi diisturlar da
togdim edilmis vo omsallarin qiymatlori
odadi tisulla (diisturlarda) verilmisdir.

. Indikator oyrilori, yani gaz debitlorinin
quyudibi dinamik tazyiglorindon asililiq
ayrilori diizlondirilmisdir vo aximn tonli-
yinin a vo b omsallar1 grafiki yolla toyin
edilmisdir.

. Indikator oyrilori koordinat baslangicin-
dan kegirlar, debitlor (absis) oxuna nisbo-
ton ¢okokdirlor vo artan asililiglardir.
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Qaz va qazkondensat laylarinin va
quyularinin gazodinamik tadgiqgatlari

Moagalads, gaz vo gazkondensat laylari-
nin vo quyularmin gazohidrodinamik todqi-
qat stasionar tisullari sorh edilmisdir. Anomal
yiiksok lay tozyigi olan bu quyulara quyu-
daxili avadanliq se¢mak {i¢iin indikator diaq-
ramlar1 ayrilor soklinds qurulurlar. Bu tad-
gigatlar naticesinds layin vo quyunun biitiin
parametrlori (optimal debitlori, depressiya-
lar1, buraxilabilon dinamik dib tozyiglori, me-
xaniki garigiqlarin miqdari va S.).

Ikihodli axin tonliyindon istifads edilir,
tonliyin a vo b omsallarinin giymatlori gra-
fiki yolla tayin edilirlor; bunlar1 hesablamaq
ti¢iin diisturlar da verilmisdir, hidrodinamik
tamamlanmis quyular {igiin.
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Hidrodinamik tamamlanmamis quyular
ticlin Cy, Cp, C3 Vo C4 natamamliq omsallar1
a vo b omsallari ti¢lin lazim olan disturlar da
togdim edilmisdir. Bu amsallarin giymatlori
adadi tisullarla da toyin edilmisdir (diisturlar
verilmisdir). Indikator oyrilori, yoni gaz
debitlorinin quyudibi dinamik tozyiglorindan
asililiq ayrilori diizlondirilmisdir. indikator
ayrilari koordinat baslangicindan kegirlor va
debitlor (absis) oxuna nisbaton ¢okokdirlar va
artan monoton funksional asililiqdirlar.

Acgar sozlor: qaz laylari, gaz-kondensat
laylari, gqaz quyulari, gazkondensat quyulari,
ikihadli axin tanliyi, tonliyin parametrlori,
natamamliq amsallar, layin agilma daraCasi,
layin agilma xarakteri.

YIAK 622.214.015
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Azl oc. Yu-m Hegmu u [Ipomviuwnennocmu

I'asogMHAMHYECKOe MCCIeI0BAHNS
ra3oBbIX H I'A30KOHAECHCATHBIX
IUIACTOB M CKBAKHH

AHHOTANUA

B cTtaTtbe m3noxeHbl cTaliOHapHbIE Ta-
30TUIPOIMHAMUYECKHE CTIOCOObI UCCIIEI0Ba-
HUS TAQ30BBIX M Ia30KOH/IEHCATHBIX IUIACTOB
U ckBaxuH. /[ BEIOOpa BHYTPH CKBa)KWH-
HOT'0 000PY/0BaHMs CKBaXHHAM C BBICOKUM
TUTACTOBBIM JIAaBJIEHUEM MTOCTPOWIIMCH MH]IU-
KaTOpHbIE JMarpaMMbl B BUJE KpUBOW Ju-
HUH. B pe3ynbrare 5TUX MCCIIEAOBAaHHIA OII-
penenoTes Bce mapaMeTphl IJlacTa U CKBa-
KUHBI (ONTUMANIbHBIN NEOUT, JOMYyCTHMbIE
Jeripeccuss U TUHaMHu4eckoe 3a00iHOoe J1aB-
JICHWEe, KOJIMYECTBO MEXaHWYECKHX IpHMe-
ceif, I1acToBOE JaBJIeHUE M TeMIepaTypa U
T.J.).

JIBy4seHHBIM ypaBHEHHEM NPUTOKA HC-
MOJIb3yeTCsl U rpauyeckuM METOJIOM OIlpe-
Jenstorest KodhduIuenTa a u 6; sk uX BbI-
YHCIICHUS JJAHBI TaKKe POPMYJITBI ISl TUAPO-
JMHAMHYECKH COBEPIIEHHBIX CKBAXKHH.

Jis THApOIMHAMHYECKH HECOBEPIIIEH-
HBIX CKBa)KUH TOKE MPEICTaBIEHbI (OpMy-
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761 K03()(PUIIMEHTOB HECOBEPIIEHCTBO CKBA-
#uH C1, C2, C3 u C4 M mapamMeTpoB ypaBHE-
HUS IPUTOKA @ U 0. 3HAYCHUs ITUX KO3 Pu-
LIUEHTOB U MapaMeTpoB ObLIN ONpE/IEICHHBI
TaKXXe YHCICHHBIMU METOIaMH (TIpeicTaBIIe-
Hbl UX (GopMyinbl). UHAMKATOp TuarpamMsl,
TO-ECTh KPUBbIE 3aBUCIMOCTH Ia30BbIX J1e0U-
TOB OT JUHAMUYECKUX 3a00MHBIX JaBICHUIN
BBINPSMIISIINCE; ITAPAMETPHI @ ¥ O ypaBHEHUS
IPUTOKA OINpPENeNsUINCh TI'papUUecKuM IIy-
TeM. IHIuKaTopHbIe KPUBBIE MPOXOIAT de-
pe3 Hadajio KOOpPAMHAT U BOTHYTHI OTHOCHU-
TEJNBHO OCH JeOuTOB (abCIucc) U ABISIOTCS
MOHOTOHHO BO3pPacTaOLMMH ()YHKIIMOHAIIb-
HBIMHU 3aBUCHMOCTSIMH.

Knrwoueswie cnosa: 2azoevie nnacmel, ea-
30KOHOEHCamHbvle NAACMbl, 2a306ble CKEA-
JICUHDBL, 2A30KOHOEHCAMMHbIE CKBANCUHDBL, 08Y-
YjleHHOe YPAaBHeHUue NpUmoKd, napamempbvl
ypasHeHus, Kodgguyuenmsl nocogepuien-
cmea, cmenenb GCKpbIMuUs NAACMA, XaApak-
mep 8CKpbimus niacma.

UDC: 622.214.015
Ismayilov SH.Z., Aslanov V.B.
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Gas dynamic investigation of gas and
gas condensate reservoirs and wells

ABSTRACT

The article describes stationary gas-hy-
drodynamic methods for studying gas and gas
condensate reservoirs and wells. To select in-
side the downhole equipment for wells with
high reservoir pressure, indicator diagrams
were built in the form of a curved line. As a
result of these studies, all reservoir and well
parameters are determined (optimal flow rate,
allowable drawdown and dynamic bottom-
hole pressure, amount of mechanical impuri-
ties, reservoir pressure and temperature, etc.).

The two-term inflow equation is used
and the coefficients a and b are determined by
the graphical method; formulas for hydrody-
namically perfect wells are also given for
their calculation.
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For hydrodynamically imperfect wells,
the formulas for the imperfection coefficients
of wells Cy, C», C3 and C4 and the parameters
of the inflow equation a and b are also pre-
sented. The values of these coefficients and
parameters were also determined by numeri-
cal methods (their formulas are presented).
The chart indicator, that is, the curves of de-
pendence of gas production rates on dynamic
bottomhole pressures, straightened out; pa-
rameters a and b of the inflow equation were
determined graphically. The indicator curves
pass through the origin of coordinates and are

concave relative to the flow rate axis (ab-
scissa) and are monotonically increasing
functional dependencies.

Key words: gas reservoirs, gas conden-
sate reservoirs, gas wells, gas condensate
wells, two-term inflow equation, equation pa-
rameters, improvement coefficients, degree
of formation opening, nature of formation
opening.
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