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Abstract
The exact debit formula for the gas-dynamic unfinished flatbed production well drilled in the un-
derground gas storage has been derived. The reservoir layer is horizontal and homogeneous; gas wells
were not completed according to the degree of opening of the storage layer, and were completed due to the
nature of the opening. The infiltration flow from the open upper part of the formation to the production
well is simple flat-radial. The flow from the unopened part to the production well is complex, if the curve
is radial. A new method was proposed to solve the problem, where a flat-bottomed production gas well
was replaced by a production gas well with a hollow hemispherical surface, all other parameters were ac-
cepted as equal in price. Using the theory of gas filtration, a formula was derived for the gas flow rate of
the second production well with a hollow hemispherical surface, which will be the exact flow rate formula
for a flat-bottomed well.
Keywords: underground gas storage, flat-bottomed well, reservoir penetration degree, gas dynamic
imperfect well, debit formula, cone bit, capital the attachment, hemispherical-radial flow,
curvilinear radial flow, flat radial flow.
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Yeralti qaz anbarinda (YQA) laymn ac¢ilma daracasine gora gazo-
dinamik tamamlanmams yastidibli hasiledici quyunun debitinin

hesablanmasi
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Xiilasa

Mogalods yeralti qaz anbarinda qazilmig, layin agilma doracaSine gbra qazodinamik tamamlanmamig
yastidibli hasiledici quyunun dogiq debit diisturu ¢ixarilmigdir. Qaz anbarinin layr horizontaldir va bircinslidir; gaz
quyular1 anbar layinin agilma doracaSine gors tamamlanmamigdir, agilma xarakterino gdro iSo tamamlanmisdir.
Layin agilmis yuxari hissosindon hasiledici quyuya siiziilma axini sado yasti-radialdir; asagi agilmamis hissesindan
hasiledici quyuya axin iso miirokkabdir, yoni oyri xatli radialdir. Qoyulmus masaloni hall etmak iigiin yeni metod
toklif edilmisdir, burada yast1 dibli hasiledici qaz quyusu dibi ¢okok yarimsfera sothi soklinds olan hasiledici gaz
quyusu ilo avoz edilmisdir, biitiin digor parametrlor uygun olaraq, qiymotco bir-birino borabar gobul edilmisdir.
Qazm siizilmasi nozariyyssindon istifado edorak, dibi ¢6kok yarimsfera sothi olan hasiledici ikinci quyunun gaz
debiti liglin diistur ¢ixarilmisdir ki, bu da yast1 dibli verilmis quyunun daqiq debit diisturu olacaqdr.

Acar sozlar: yeralt1 qaz anbar1 (YQA), qazin aktiv vo bufer hocmlari, kasfiyyat, qaz kemori, Sonaye istismart,
geoloji strukturlar, qaz boslugu, maksimal vo minimal tozyiglor, kegiricilik, masamalik.
DOI 10.52171/2076-0515_2023_15_02_59_63

YK 622.27.621.52
Pacuer ge0uTa ra30AMHAMH4Y€CKOI HECOBEPIICHHOM IKCITyaTaAllH-
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AHHOTaUUA
B crathe BmepBbie BhIBENEHA TOYHAs (popmysa nedwTa ra3a MIOCKOJOHHOW CKBa)KHHBI, Ta30IMHAMUYECKH
HECOBEPIICHHOM MO CTENEHHM BCKPBITHS IDIACTa MOJ3EMHOT0 XpaHWIHIIA Tas3a. Ilmact rasoBoro ambapa TOpH30H-
TaJIBHO OJTHOPOJICH, Ta30BhIC CKBAYKHHBI Ta30IMHAMIYCCKH HECOBEPIICHHEI M0 CTENICHH BCKPHITHSA IUIacTa ambapa u
COBEpIIICHHBI 110 XapaKTepy BCKPHITUS IUiacta. Bo BCKPHITON BepXHEH yacTd Iiacta (GMIBTPAIIUOHHBIN ITOTOK Ta3a
u3 ambapa K CKBaKHHE TUIOCKO-PaUalibHBIN, a B HIKHEH, HEBCKPBITON YacTH IUIACTa K CKBKUHE IMPOXOIUT CIIOK-
HBIM, KpUBOJMHEWHO-pAAUANBHBIA MOTOK. JIJI pelleHus MOCTaBICHHON 3aJlauM NMPEASIOKEH HOBBIH METOJ: 3/eCh
TUTOCKOJIOHHAsI OOBIBAIOIIAs ra30Basi CKBa)KMHA 3aMEHEHa CKB)XXWHOHM, 32001 KOTOPOH MMeeT BOTHYTYIO MoJycde-
pUYECKYIO MOBEPXHOCTh, BCE APYTH€ COOTBETCTBYIOIIME MapaMeTpbl NPUHATHI paBHBIMH Jpyr aApyry. Hcnoinb3ys
Teopuro (puapTpanmii rasza, BeIBeieHa (hopMyina qeduTa ra3za BTOPOH CKBaXHHBI, KOTOpas SBISETCA (HOPMYIOH TOU-
HOTO Je0UTa ra3a 3aJaHHOH IIOCKOIOHHOW CKBaYKMHBI.
KuroueBble ciioBa:  moazemMHoe xpanuiuie Taza (I[1XI), miockoloHHAsS CKBa)KMHA, CTETICHb BCKPBITHS IUIACTA,
ra30JMHaMUYecKasi HECOBEPIICHHAsI CKBaXXHHA, popMyna neduTa, MapomeyHoe A0I0To, Ka-
MU TaNb, BJIOXKEHUE, MONyCPEPHIECKUN pPaluaIbHBIN TOTOK, KPHBOJIMHEHHO-paIUaIbHBIN T10-
TOK, INIOCKO-PaAUaIbHBIA TOTOK.
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Giris

Tobii gaz yataglarinda oldugu kimi, ye-
raltt gaz anbarlarinda (YQA) da karbohidro-
gen gaziin ozliliyt lay soraitlorinds olan di-
gor fliidlarin, yani lay neftinin va lay suyunun
ozliliiklarindon dofalorls asagi olur. Ona gora
do tobii gazin siiziilmo gabiliyyati (stiziilmo
stirati) onlara nisbatoan ¢ox yiiksak olur. Bu so-
bobdoan, gaz quyular: arasindaki mosafani neft
yata-gindakindan gox gotiirtirlor.

Hom do onlarmn layin agilma daracasine
gora gazodinamik tamamlanmis deyil, tamam-
lanmamis olmalar1 maslohatdir.

Isin magsadi
Molumdur ki, quyular saroskali baltalar-
la gazilirlar vs onlar yastidibli olurlar.
Yastidibli quyunu iso salanda, orda iki
miixtolif siiziilmo axinlar1 bas verir (sokil):

1. Laymn agilmis yuxari hissasinds - yastira-
dial sads;

2. Layin agilmamuis asag hissasinds - miirok-
kab (yani ayri xatli radial aximn).

Qeyd etmok lazimdir ki, neft yataglarin-
da layin agilma daracasine gora natamam yas-
tidibli quyunun doagiq debit diisturu hals indi-
yadok ¢ixarilmamisdir. Lakin hesablamalarda
bundan forgli olarag, toxmini diisturlar ¢ixaril-
musdir [1, 2].

Lakin tobii gaz yataglarinda yaxud ye-
raltt gaz anbarlarinda (YQA) indiyadak bunun
ticiin heg cohd do edilmomisdir vo adobiyyatda
bu masals ilo baglt heg bir malumat yoxdur.

Bu mogalods, geyd edilmis masalanin
halli tiglin ¢ox maragl bir tisul toklif edilmis-
dir.
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Sakil — Qaz anbarinda hasiledici qaz quyusunun sxemlari: 1 - yastidibli; 2 - ¢6kak yarimsfera dibli
Figure — Schemes of production gas well in gas storage: 1 - flat bottom; 2 - concave hemisphere bottom

Sokildo asagidaki serti isaralor gobul edilmisdir: Ry - gidalanma konturunun radiusu; rq- quyunun radiusu;

h - layin qalinhigy; o - layin agilmig hissasinin qalinligi; 20 - iki qonsu quyular arasindaki mosafo; Py - lay

tozyigi; Py - quyudibi dinamik tozyiq; K; - layin yuxari hissesinde qaza gors kegiricilik emsali; K; - quyu Ne2 tizro
layin agag1 hissosinin qaza goro kegiricilik omsali.
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Isin yerino yetirilmosi

Toklif  edilmis yastidibli
hasiledici qaz quyusu, dibi ¢okok yarimsfera
soklinds olan hasiledici gaz quyusu ilo avaz
edilmigdir, 6zii do bu quyularin biitiin digor
geoloji-fiziki xassalari (parametrlori) giymotca
barabar gabul edilmisdir [3].

Yeralti gaz anbarinin (YQA) agilmisg
yuxari hissasinda har iki quyular (Nel vo Ne2)

usulda

lizro cari siiziilmo siiroti asagidaki diisturla
ifado olunur, ¢iinki burada yasti radial sado
axin bas verir:

2 2
Kes dp _ K (P2=P2) 1
uq dr r

(1)

L=
24, P(r)In R
i
Hasiledici qaz Ne2 quyusu iizro layin
acilmamis asagi hissosindo yarim-sferik sado
axin bas verir vo cari siiziilms siirsti asagidaki
diisturla toyin olunur [4-6]:
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Qaz anbarinin yuxari agilmis hissasinda

cari siiziilma Sathinin sahasi
F =2arh (3)
olacag.

Hasiledici qaz quyusu Ne2 iizro laym
asagl acgilmamis hissosindo cari siiziilmo
sathinin sahasi isa:

F, =2’ (4
olacaqdir.

Yeraltt qaz anbarinin yuxari ag¢ilmig
hissasindan hasiledici quyu Ne2-nin gaz debiti
asagidaki sokilds olacaq:

27K h(PZ—P?)

Q, =Fu, = (5)

R
Postg In L
q

Anbarin asag1 a¢ilmamis hissasindan
hasiledici gaz quyusu Ne2-nin gaz debiti isa

Q, =Fv, = KZ(PKZﬁPqZ) (6)

1 1

2p(r)u, (E_‘ i)
olacag.

Qaz anbarinin hasiledici qaz quyusu

Ne2-nin tam qazin debiti iso asagidaki kimi

olacaq:

_ [[ang;c] + @)
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Diistur (7) ils hasiledici yastidibli quyu
Nel-in dogiqg tam qaz debiti toyin edilir.
Belaliklo, mogalode  qoyulmus  masalo
tamamils hall edilmis olur [5, 7].

Natica

Mogalads, yeraltt gaz anbarinda (YQA)
gazilmis layin agilma doaracasine gore gazodi-
namik tamamlanmamis yastidibli hasiledici
gaz quyusunun dagiq debit diisturu ¢gixarilmis-
dir.

Qaz anbarinin lay1 horizontal vaziyystda
yatmisdir vo bircinslidir; gaz quyular: anbar
layinin agilma doracasine goro tamamlanma-
migdir, agilma Xxarakterino goro isa tamamlan-
migdir.

Layin agilmis yuxari hissasindan hasile-
dici quyuya siiziilms axini1 sads yasti-radialdir;
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asag1 agilmamis hissasindan hasiledici quyuya
axin iso miirakkabdir, yani ayri Xatli radialdir.

Qoyulmus masaloni hall etmak tigiin ye-
ni metod toklif edilmisdir, burada yastidibli
hasiledici gaz quyusu dibi ¢okok yarimsfera
sothi soklindo olan hasiledici gaz quyusu ils
ovoz edilmigdir, biitiin diger parametrlor
uygun olaraq, giymotco borabor gotiirtilmiis-
diir.

Qazin stizilmasi nazariyyssindan istifa-
do edilorak, dibi ¢okok yarimsfera sothi olan

hasiledici ikinci quyunun gaz debiti ti¢iin diis-
tur ¢ixarilmisdir ki, bu da yast1 dibli verilmis
quyunun debit diisturu olacag.

Moasaloni bu ciir hall etdikds xeyli uzun-
lugda quyularin gqazilmasi ixtisar olunur va ka-
pital goyulusuna gonast edilir.

Maraglar miinaqisasi

Milliflor bu mogalods arasdiriimas: to-
lab olunan maraglar miinagisasinin olmadigini
geyd edirlar.
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