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JUSTIFICATION OF THE PERFORMANCE
PRODUCING WELLS OF TIME

A. K. Esimkhanova, A. M. Akimbekova, L. B. Sabirova, E. 1. Rogov

Kazakh National Technical University named after K. I. Satpayev.
E-mail: esimhanova_a@mail.ru gu4a81@mail.ru, leyla b@mail.ru

Keywords: flooding, deformation of the array, the model volume of oil production, mining, filtration, cell
extraction wells, injection wells, the performance of oil physical processes.

Abstract. Any physical process is subject to some fundamental laws of nature - conservation of mass, energy,
deformation array of fluid filtration, etc. For solve specific tasks despite the complexity and diversity of the physical
processes occurring in the rock mass during the mining we use mathematical models. This article describes a mathe-
matical model of the volume of oil production from areas with flooding as for example. The model is constructed and
implemented in continuous space. H* for different states of the qualitative characteristics of the space and the unit.
Reducible model is original and has an independent practical significance.

Based on the hydrodynamic laws governing the formation of the current lines in the cells of any system location
of injection and production wells, production wells performance function, we assume exponential.

The task of theoretical and statistical definition of parameters and T, is quite complex and probably has a
number of ways to solve it. Below we offer one of the possible solutions of this problem.
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VK 622.32

OBOCHOBAHUE ®YHKIIUHU DOPPEKTUBHOCTHU PABOTHI
JOBBIBAIOIIEN CKBAKUHbBI OT BPEMEHUA

A. K. Ecumxanosa, I'. M. AkumobekoBa, JI. b. Caduposa, E. U. Poros
Kazaxckuit HarmoHaneHbIN TexHuueckuit yausepcureT uM. K. . CarnaeBa, Anmatsl, Kasaxcran

KiroueBble cioBa: 3aBojHeHHe, aeopMalii MaccuBa, MOJENb oObeMa He(TenoO0bIuH, J00bIYa TTOJIE3HBIX
MCKONaeMBbIX, QHUIBTPALMS, sSUeiiKa, 100bIYa CKBaKMHBI, HATHETATEeJIbHBIE CKBaYKHHBI, IIPOU3BOUTEILHOCTD HE(TH.

AnHoranus. JroOoi u3mueckuil mporecc MOAUMNHICTCS KaKOMY-HHOYIb (hDyHIAMEHTAIBHOMY 3aKOHY TpH-
POJIBI — COXpaHEHUsI MacChl, SHEPTUH, NehopMaui MacCuBa, GHIBTPALUH (QIFOUIOB U T.1.

HecmoTpst Ha clI0XXHOCTP M MHOroo0Opasue (HU3HMUECKHX IMPOLECCOB, MPOTEKAIOIIUX B ITOPOJHOM
MaccuBe TpU A0ObIUEC TIOJNE3HBIX HMCKOMAEMBIX, IUIS PEIICHHs KOHKPETHBIX 3aJad HCIONB3YIOTCS HX
MaTeMaTH4yeckue Mojenu. B naHHO# craThe paccMaTpuBaeTcsl AJsl MpUMeEpa MaTeMaTHuecKash MOAETb
o0beMa He(TeNOOBIYM U3 YYACTKOB C 3aBOJHEHHMEM. Moenb MOCTpoeHa U Pealn30BaHa B HEIPEPHIBHOM
npoctpanctBe H* Ul PasTMUHBIX COCTOSHMII KA4eCTBEHHBIX XApAKTEPHCTHK CpEIbl M arperara.
[TpuBomMMas MOJENs OPUTHHAIBHA K IMEET CAMOCTOSATENIFHOE MMPAKTHIECKOE 3HAUCHHE.

Hcxons u3 ruipoArHaMHYECKHX 3aKOHOMEpPHOCTEH (HOpMHPOBaHUS JIMHUHM TOKa B s4YelKax JII0OOM
CHCTEMBl PACIIOJIOXKEHUS HArHETATENbHBIX M JOOBIUHBIX CKB&KUH, (YHKIHUIO IPOU3BOAUTEIBHOCTH

JIOOBIYHOW CKBRKUHBI OYZEM CUMTATh SKCIIOHEHIIMATBLHOM.
A

3aI[alla TCOPCTUKO-CTATUCTUYCCKOTO OIIPCACICHUA MNMapaMETpOB Q n T] SABIICTCA OOCTATOYHO

CIIOKHOM U BUIANMO, UMECT pAL HYTeﬁ €C peuicHus. Hwxe namu npeajiaracTtcsa OAHO M3 BO3MOXKHBIX
pELIEHU 3TOM 3a1auu.

Ilo aHanoruu ¢ NMpomyKTUBHOCTBIO PAcTBOpA IPH MOA3EMHOM BblienaunBaHuu Cry(f) [1] MoxHO
yTBEPKIaTh, 9T0 KpuBas J(f) OyIeT XOpOIIIO OIMMCHIBATHECS CIOKHOM SKCIIOHEHTOH B BUJIE:

A

e-QO-t

Q(z‘) = Texp — % , THIC.-M/TOZl  WJIH THIC.-T/TOI, )]
1 1

A
rae Q — MaKCHMANbHBIH 00BEM ILO6LILII/I B CAWHULY BpPCMCHH, HAIIPUMCPD B TOA WM CYTKH, KOTOPOC

COOTBETCTBYET BPEMEHU €T0 AOCTUXeHUs T, TONbI; e = 2,72, t - TeKylIee BpeMsl, TOJIbI.
[Mokaxem, uro ¢ynkmms Q(f) [l] AelcTBUTENEHO OTBeYaeT TpeOOBaHWIO, Korna 3a BpeMs T
JIOCTUTAETCS €ro 3HaYCHUE, T.€. IpH ¢ = 1| UMeeM:
A
e:Q T, ¢
or)==""=-=-=0.
T 1
1 e h
Wnu nnave B Touke ¢ = T; MpOU3BOAHAS 11O ¢ JOJDKHA OBITH paBHA HYJIIO, T.C.

200,
ot '

IIpoBepum 310 ycaoBue:
At
—-—e
T

1

l-e

o0(r)

ot €2T1T1

e
npu t = T) nmeeM:

e
= (), 4TO ¥ TPeOOBAIOCH TOKA3ATh.
1

e T
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Ecmu paccMaTpuBaTh cTaTHCTUYECKHE NaHHBIE MO KaKOH-THOO KOHKPETHOM MOOBIYHON CKBaKMHE
He(TH, TO MOXKHO 3aMETHTh HAIEKHYIO allPOKCUMANHIO (PaKTHIECKONH KPUBOH C TEOPETUIECKON B BHIE

(D [2].

3mech s KaKI0N JOOBIYHON CKBAKHHBI OMPEACIISIONIMMU SIBJISIIOTCS JTBA TIapaMeTpa — Q u T). Ho

OHM MHAWBHUIYAITBHBIC U PA3IMIHBIC IS KaXXA0W JOOBIYHON CKBaKWHBI KOHKPETHOTO y9acTKa.

A

33)13‘-121 TCOPETUKO-CTATUCTUYECKOTO OIPCACICHUA MNapaMETpOB Q n Tl SABIISACTCA OOCTATOYHO

CIIO)KHOH W, BUIMMO, UMEET PAI MyTeil ee pemeHus. Huke HamMu mpeamaraercss OJHO M3 BO3MOKHBIX
pelIeHuid 3TON 3a1auu.

OnpenenuM cpemHUl 32 BpeMs SKCIUTyataiuu — 1, 000N MOOBIYHOW CKBAaXKHHBI €€ ACOUT Win
MPOU3BOAUTEIHHOCTb:

A

— 1%e Ot t
0= [“ = exp(-)ar @
T T T
Iocse UHTErpUPOBaHUSA U COOTBETCTBYIOIINX MPEeOOPa30BaHUM MOTyYaeTCs:
T
1+-—=
_ 1 A ]'; 3 3
Q:Fe-Tl-Ql——TO,TLIc.-M TOJ. 3)
o eXp .
1

A

3nech B (3) TakKe OCTAIOTCA HeM3BECTHEIMH jiBa apamerpa T u (.

BpCMH To MOXXHO OIpEeACInTb, HUCXOOSA H3 3alaCoB Q He(bTI/I B BHCMCHTapHOﬁ sueiike npu
IIomaaHoOM 3aBOJJHCHHUU U IPOCKTHOT'O KOS(i)(l)I/IHI/IeHTa HU3BJICUCHUA €€ B BUJIC:
(C" .
T = HTQ JICT.
o Q >
Kpome Toro, eciam ydectb, YTO TPH IUIOIMIATHOM 3aBOJHCHHHM HE(TSHBIX IUIACTOB MPU TEKCaro-
HaJIbHOHW WJIN pﬂ,ﬂHOﬁ CXEMEC paCHOJIOKCHUSA HArHCTATCIbHBIX U I[O6BI‘IHI)IX CKBA)XXUH ITYTEM HOPITHEBOI'O

BBITCCHECHUS HE()TH, 3aKaUNBAECMOU MO/ AaBJICHUEM S, BOJIOW, MIMEEM TaKUe BhIpaKeHUs 1 Ty
- TeKCaroHaJIbHAs CETh TEXHOJOTHIECKUX CKBAXKHUH [3]:

0,328-R*-K.

“4)

Tn = — , JIET; ®)]
E-Ky-n-S -In Eny
H RC
- pSIHAS CETh TEXHOJOTMYECKUX CKBaXKUH:
0,395-R* - K.
T, =—— , TIeT; (6)
E-Ky-n-S -In ﬁny
H RC
et :
rae B (5) u (6) o6o3HaUEHO: f = -—, U — BSI3KOCThb BOJbI, [4; — BA3KOCTh HedTH; R — paguyc 3ie-
H,

MEHTapHOW sf4eiiku, M; K, — cpeqHee 3HaueHHE S((PEKTHUBHON MOPUCTOCTH MPOAYKTHBHOTO B siUCHKe

miacTa, J0JU €1., qu — CpeAHCEC 3HAUYCHUC KOB(I)(I)I/IL[I/ICHTS. (I)I/IJ'IBTpa]_[I/H/I BOJBI B IPOAYKTUBHOM ILIACTE C

He(i)TI:IO, M/CYT; SH — ):[I/IHaMI/IquKI/Iﬁ HaIrop BOABI Ha HarHeTaTeIbHOU CKBa)XHMHEC, M BOI. CT.; 5 = -

N,

0
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napaMeTp, 4YMCIO HAarHeTaTeIbHBIX /N, CKBAXKHUH, IOJCICHHOE HA 4YHCIO N, - JOOBIYHBIX CKBAXUH
OJJHOBPEMEHHO JEHCTBYIONINX Ha y4acTKe; R, — paJiyC TEXHOJIOTHIECKUX CKBAaXXHH, M.
U3 dpopmynsl (4) nmeem:

~

_ g .
0= "—Q, THIC.-M /TOLL. 7

T,

IToncrasus (7) B ypaBHeHuE (3), MOTydUM:
~ 1+ ?
g 1 A
1 Q0=—-e'T1'Q-1——1. (8)
I, T,
exp| 1+-—=
B 1
U3 ypasuenus (8) onpenesnum napamerp O
- gn ) Qo 3
Q = = =, TBIC.-M /TOJI, WJIH THIC. T/TO/I. )]
T,
1+
T,
e-T |1-— 1/
1,
exp| 1 +
T 1

Tenepsp octaeTcs emie oauH mapaMeTp 77, KOTOPBIH CIIEMyeT ONMPEAeITUTh I KaKIOH TOOBIYHOM

CKBAXXWHBI MHAWBUAYAJIBHO. XO0TS MOXXHO IpEAIOJIOXUTh, YTO HA OAHOM U TOM XK€ Y4YaCTKC IapaMCTpPhbL
A

Tin Q OyIyT 6JM3KM 110 AOCOTIOTHBIM 3HAUEHUSIM.
s ompenmeneHuss mapamerpa 7; HCIONB3YyeM CIIOCO0 Omepekaromed anmpoKCHUMAIWH 110

A

HadaJIbHOMY cliefly xona kpuBoit Q(¢) ot 0 no 71, T.e. 10 MaKCUMyMa Q (pucyHOK).

0, *
2
3
TBIC.-M
1
A
7
/
/ |
S
A , |
0 d |
/
/ |
/ |
/ |
/ I
/ |
J / 94 |
% |
- J >
0 T, t, TOBI
lo

Onpenenenue napamerpa T,
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Yacte pynkuuu Q(f) ot 0 10 77 MOKHO ¢ HEKOTOPOU CTENEHBIO HAICKHOCTH PacCMaTPHUBATh B BUJIC
pssMoit (pucyHoK ). Torma, 3Has X0 MPSMOM Ha yUacTKe £, M ajiee almpoKCHUMAITHIO €¢ IO TIepeceueHuUs

A
C JIMHUEH Q = const, TOJTyYnM T10 OCH abcIuce — £, 3HaUeHHE 1 B BHIIE:

A

I =0 , TOTIB, (10)
tea

. . 2 3
rae 60— enuHUYHBIN pasMepHbIi napamerp, 6= 1-rog”/ThIC.-M”.

A

ITapameTp 77 MOXKHO TakKe 3aMucarh yepes Q B BUJIE:

(C; .
T1 e I Q" =, TOJBI. (11)

T -tecx
o Ttee
-0
T tga
0-0
MOXHO TIPEINONIOKUTh €Ile OIUH OoJiee MPOCTONW MPUONMKEHHBI METOJ onpeseneHus 1) myTemM

pemeHust ypaBHeHus (9) co cruenyromuMm ymporienuem. Ecnu monoxurts, uto T, — 6oniblioe 4uco,
Hanpumep, T, = 10 net, a T} = 1 roj, TO MOIYy4UM:

1—

Q>

)

exp

1+10
— =0,
e
torna u3 (9) moy4nm:
A E -
0= ”—Q, THIC.-M /TOLL. (12)
e-T

Ha6paB CTAaTUCTUKY II0 CKBaKMHaM 0Tpa6OTaHHOF0 nin pa60qer0 ,I[06LI‘{HOFO y4dacTka MOXKHO

A

MTOJIYIUTh CpeHEe Il KOHKPETHBIX yCIOBUH Q TOT/Ia CpeHee [l JAHHOTO ydyacTka 1 1 Oyner:

cp’

Tl Ze.—QN, JIeT. (13)

e 0
%1 HpI/I 5TOM 6y)1€M HNMETH IJI1 BCEX ,E[O6I:I‘{HBIX CKBaXUH OAHO ycpe/:LHeHHoe ypaBHCHI/Ie Q(t)

A

olr)= e%IQ exp —% . (14)

1

Takum o6pa3zom, HaMH JaHO ONHMCAHHWE OJHOTO M3 LEHTPAJIbHBIX ypaBHeHUH (Q(f) AN perieHus
MHOT000pa3HBIX 3a1a4 IPH CKBAXHMHHON 100BIYEe HEDTH.
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YAKBITKA KATBICTbBI OHAIPYIII ¥HFBIMA KYMbICBIHBIH
TUIMALIIK ®YHKIUACBIHBIH HET'I3IEMECI

A. K. EcimxanoBa, I'. M. AkumbexoBa, JI. b. Cabupoga, E. . Poros
K. W. CorbaeB arsinnarsl Kazak YITTHIK TEXHUKAIBIK YHUBEpCHTETI, AnMaThl, Kazakcran

Tipek ce3xep: cynany, MaccuB jaedopMaIMsIChl, MyHal OHAIPYIiH KOJSMiHIH MO, maniaaasl Ka30amapabl
OHJIIpY, PUIbTpALHs, ALK, YHFBIMA OHAIPY, aiilay YHFbIMAchl, MyHal bl Naijanany.

AHHOTanusi. Makanaja cynaHy ayAaHAapblHIarbl MyHal ©HJAIpY KeJeMiHIH MaTeMaTHKaJIbIK MOJeNi Ka-
paCTBIpbUIAbl. ATaibill OTHIPFAH MOJEIb Y3aikci3 kemicrikre H* kypamran. Kampait na GoiMachlH (M3MKAIBIK
yZepic TaburaTThIH (yHAaMEHTalIb/Al 3aHbIHA OarbIHA/bI, SIFHM MaccaHbl cakTay, SHEprHs, MaccuB Jedopmanuscol,
¢monarep ¢unpTpanmsice! 1.6. IMakganel Ka3banapapl maiijanaHy Ke3iHAE >KBIHBICTAP MAacCHBIHAE OTETiH (H3H-
KaJIBIK yIepicTepliH KHBIHIBIFBI KapaMacTaH HaKThl ecelTepli ecentey YIIiH MaTeMaTHKaIbIK MOJEIbIep KoJaa-
HBIIANBL. AWmay jKoHE eHIIpy YHFBRIMallapbIHBIH KaHIail 1a 0OJIMAachlH OpHANacy YSAIMIBIKTAPBIHBIH KaHAal na Oip
OeriHAe XKyHenepiHiH THAPOJMHAMUKAIGIK 3aHIbUIBIKTAPEIHA CYHeHe OHIIpY YHFBIMACBHIHBIH (DYHKITHACHIH SKCIIO-

N

HEHIHAJIBI ICTl eCeNTeHMis. Q u T mapameTpiepIiH CTATUCTHKAIBIK ECeNTeyIepiH aHbIKTAY 6Te¢ KypAeli OOJbI

caHaJiaJibl JKoHE Je OipHeme ecenrtey TypiepiHe ume Ooxamsl. Ockl Makanmaga 0i3 CON ecenTeyepaiH MeIiMaepiH
KeNnTipemis.

IHocmynuna 22.05.2015 e.

— 112 ——



ISSN 1991-3494 MNe 3.2015

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another language
are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be
checked by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBumna opopmiieHHUs cTaThU IS MyOJIMKALUK B )KypHaJIe CMOTPETh Ha CalTe:
www:nauka-nanrk . kz

bulletin-science.kz

Penaxropst M. C. Axmemosa, /]. C. Anenos, T. A. Anenoues
Bepctka Ha xommbrotepe [. H. Kankabekosoil

IMoamucano B mewats 28.05.2015.
®opmar 60x881/8. bymara odcernas. [Ieuats — puzorpad.
17,7 .. Tupax 2000. 3aka3 3.

Hayuonanvnas akademus nayx PK
050010, Anmamu, ya. Lllesuenxo, 28, m. 272-13-18, 272-13-19



