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W3BecTHO, UTO BO MHOMMX HedTeaobbiBatoWKUX permoHax, B
ToM uucne B TatapcraHe M bawkoprtoctaHe (Poccuitckan ®ege-
pauus), 8 Asep6aiigxaHe, KasaxcraHe v Ap. 3HaUUTENbHYIO AO/IHO
AOGLIBAEMBIX XNAKUX YrNEBOAOPOAOB COCTABAAIOT HEdTH C aHO-
ManbHbLIMWA PEONOrMUECKMMU CBOWUCTBAMU. B ux cocTase coaep-
Xarca napaduH, achansTeHbl, cMOnbl. Takve HedTU OTHOCATCA K
aHOMafIbHbIM UMW HEHBIOTOHOBCKUM.

W3yueHo BamnaHue ckMH-dakTopa Ha U3BeYeHMe U3 CKBaXK-
Hbi HedTh C aHOManLHbLIMY cBOCTBaMU. CBOIICTBA TaKOI NPOAYK-
LWK CKBaXMHLI HOCAT XapaKTep BA3KO-NjacTuuHoro ¢aiomaa ¢
HauaNbHbIM rPaAMEeHTOM cABWra. Bbifo NoKa3aHo, uTo 3Ta cucTeMa
o6n1aaaeT CBOWCTBAMU, OTAMUAIOLLUMMU €€ OT HbIOTOHOBCKUX XMNA-
KOCTeid. B cucteme ypaBHeHWI BANAHUE CKMH-30HbI Npeanaraet-
CA ONUCaTb NapaMeTpoM “CKUH-(aKTOP”, KOTOPLIA N3MEHAETCA B
LIMPOKUX MHTEPBanax B 3aBUCMMOCTU OT XapaKTepa 3arpssHeHus
CKUH-30HbI. Onpeaenus “ckuH-$akTop”, B CKBaXMHaX NPOBOAAT
AononHuTenbHele Meponpuatua no obpabotke npusaboliHoi
30HbI CKBAaXMHBI (KUCAOTHOI 06paboTKOiA, AONOAHUTENBHOM Nep-
dopaumeii u Ap.), UTO NO3BONUT pPeryaMpoBaTb NPOU3BOAUTENL-
HOCTb 3KCNNyaTaUMOHHOW CKBaXWHbI,
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It is well known that in most oil and gas producing regions
including Tatarstan and Bashkiria (Russian Federation), Azerbaijan,
Kazakhstan, etc.,, a significant part of produced liquid hydrocar-
bons consists of oils with abnormal rheological properties, which
contain paraffin, asphaltenes, and resin. Such types of oils are re-
lated to those of abnormal or non-Newtonian.

The paper studies the effect of skin-factor on the recovery of
oil with abnormal properties. The features of such a well product
are of viscous-plastic liquid nature with an initial shear gradient. It
is shown that this system has properties different from non-New-
tonian fluids. It is suggested to describe the effect of skin-zone
in the system of the equation via the parameter of “skin-factor”,
which changes in wide diapasons depending on the nature of
pollution of the skin zone. After the specification of “skin factor”,
additional measures are carried out in the well on the treatment
of the bottom-hole zone (acid treatment, additional perforation,
etc.), which will allow regulating the productivity of the operatlon
well.
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Laboratoriya vo madan tadqiqatlar1 gostarir ki, torkibinds ¢oxlu miqdarda parafin-asfalten-qatran bir-
losmoalori olan neftlor anomal neftloro aiddir. Bu neftlorin struktur-mexaniki xassalari va reoloji xiisu-
siyyatlarinin miioyyon edilmasi neftqazgixarmada texnoloji proseslarin samoraliyini artirmaq iigiin gox

shamiyyatlidir.

Yataqlarin istismart zamani bir ¢ox quyularin girklonmis quyudibi zonaya malik olmasi va kegiriciliyi
asag1 olan kollektorlara agilmasi onlarin monimsanilmasi prosesinda xeyli ¢atinliklor yaradir. Bir gox
hallarda bu proses yeni texnologiyalarin tatbiqi ilo miimkiin olur [1-7].

Digor torafdan, agag1 kegiricilikli kollektorlar tigiin quyu tamamlanmasi v layin moahsuldar qalinhii-
nin agilmasi zamani, gazma mohlulunun va istismar prosesinds hasil olunan neftin fiziki-kimyavi, elaca

da reoloji xassalorinin xiisusi shomiyyati var.
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Amerika alimlarinin islorinda skin-zonas1 nazaras alinmagqla quyu hasilatinin miiayyanloagdirilmasi tok-
lif olunur. Miialliflar vurgulayirlar ki, skin-zona biitdvliikla yatagin hasilati va islonmasi prosesina tosir
gostorir.

Qeyd olunanlar nazars alaraq anomal 6zlii-plastik neftlorin istehsali zamani1 quyunun isins skin-fakto-
run tasiri tadqiq edilmigdir. Onu da qeyd etmak lazimdir ki, hamin neftlorin 6zliiliik xiisusiyyati tempera-
tur amilindon ¢ox asil1 olmagla agag: temperaturlarda kaskin pislaga bilor.

Tadqiqat metodlan

Darsinin iimumilagdirilmis tonliyi asasinda qeyri-Nyuton xasssli neft istehsal edon skin-zonah quyu
hasilatinin hesablanmas1 metodikasinin iglonilmasine baxilmigdir.

Umumilogdirilmis Darsi tonliyini:

p_p Q L a1
dr k2nhr J/?

burada dp/dr — tazyiq qradiyenti; Q — quyunun mohsuldarh1; 4 — layin qalinhigs; » — radius; &, k, —laymn

maye iizra vo havaya gors kegiriciliklori; p — neftin dinamik ozliiliyii; t, — neftin baslangic surus;.ma gor-
ginliyi; a — amsaldir.

Sonuncu ifadeni qruplagdirsaq alangq:
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Q ar + %% 4

2nhr r \/E

Asagidaki sarhad sortlori nazors almaqla alinan ifadoni inteqrallayaq
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FEESFEEI Sy,

burada r,, r, , r, — uyBun olaraq quyu, skin-zona vs quyustrafi konturun radiuslaridir.

J'mdp____p__Q[l dr L 9% 2nh ]

Py 21th \/_Qu

Skin-faktorun sahasini nozors alaraq:

J.pde=LQ{ r,,Ldr J-rk 1 dr aro 2rh a‘ro 27thJ-rkdr}

Pa 2rh ™\ ky r ky r \/_Q[J \/— u

Inteqrallasmadan sonra:

Pe-p, ——Q{—ln&'*' l rq + 9% 27rh( ) art, 27rh rsz)}

2h= |k, J—Q \fQu

Sonuncu ifadada qruplagdirma apararaq asagidakim yaza bilarik:

u 1{ & ., at, 2rh
_ = 2L —In sz+1 74 .
AP [kL[ksznrq r, [ ]J \/—Qu( )

Skin-faktor anlayisini daxil edok:

u

2nhk, (pk —pq) = Q[ln:—k+s] art, ﬂ(rk —rq)kL
q
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burada S = lnﬁz—(ﬁ——l).
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Sonuncu ifadodon goriindiiyii kimi, 7,=0 olduqda skin-faktor nazars alinmagla, S=0 olduqda iso
skin-faktor nazars alinmamagq sartilo Nyuton mayelar {igiin tonliklor aling. .

Ogor $=0, 7,0 — bu zaman &zlii-plastik maye ti¢iin siiziilma tonliyindan istifada edmk.. . .

Indi ise 7, qiymatinin skin-faktor gostaricisina tasirini miioyyanlasdirok. Qeyd edak ki, monfi igarasi
skin-faktorun quyunun mohsuldarligina miisbat tasirini gostarir.

Sonuncu ifadadan skin-faktorun tayini iigiin agagidaki ifadoni alariq:

Tacriibalordon malumdur ki, quyudibi zonaya tasir edorkan kegiriciliyin artmasi skin-zonanin kegirici-
liyini artirr ki, bu da monfi skin-faktorun naticasidir (S<0). Neqativ skin-faktorun agagi haddi § = -5. Qu-
yudibi zonanin kegiriciliyinin azalmast isa miisbat skin-faktor ($>0) il saciyyslonir. Layin kegiriciliyi &
va skin-zonas1 kg, berabor oldugu halda, skin-faktor $=0 olur. $akilds skin-zonanin sxemi gostorilmisdir.

Skin-zonah quyudibi zonanin sxemi

Natica

Ozlii-plastik xassali neft va ya neft emulsiyasi hasil edon quyunun mohsuldarliginin skin-faktor nazara
alinmagla tayin edilmasi {i¢iin yeni tisul toklif olunmusdur.
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