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AxkmyanbHocmb uccriedogaHusi. B 2udpoduHamuyeckux cumynsmopax unbmpayus moudos onuckieaemes ¢ NOMOUIbI0 3aKOHO8
COXPaHeHUs1 Macchl, 8 pe3ynbmame 4e20 MOXem 0Ka3ambCs, Ymo 3HaqyumesnbHas yacme 0bbekma pa3pabomku 8oereyeHa 8 npouecc
OpeHuposaHus. [aHHb Il nodxo0d Moxem He 8nOIHe KOPPEKMHO OueHUmb 0bnacme npumoka xudkocmu k dobbigatouwieli CkeaxuHe. 30Hb!
npumoka Xudkocmu K CK8axuHe (30Hbl OPEHUPOBaHUs) Yacmo cxemamusupyrom 6 eude KOHUEHMPUYHOU K CK8aXUHE OKPYXHOCMU C
paduycom, pasHbIM NO0BUHE paccmosHus MexQdy 3abosamu ckeaxuH. [aHHbil no0Xo0 He y4umeigaem pa3nuyue AuHUl MoKa, epaHuubl
nnacma, €20 He0OHOPOOHOCMb U Opyaue hakmopbl. SHaqyeHue paduyca GpeHUpPo8aHUsi 0COBEHHO U3MEHYUBO 8 KaPOOHaMHbIX KOTEK-
mopax npu U3MEHeHUU nimacmosozo dasnieHus. JocmosepHas oueHka pasmepa 30Hb! OPeHUPOBaHUST CK8aXUH N0380/1UM 6osee moyHO
OUeHUmMb cmeneHb 0xeama 3anexu paspabomkol, 0c0beHHO 8 KapBOHamHOM Koekmope.

Lenb: uccrnedogame 803MOXHOCMb OX8ama 3anexu Heghmu cucmemoli pa3pabomku ¢ NOMOWbI0 OUEHKU thakmuyeckux paduycoe Ope-
HUpOBaHUsI CKeaxUH; onpedenums Haubonee 3ghbghekmugHble mexHomo2uU yeenudeHust paduyca OpeHUpPOBaHUS CKBAXUH.

06Bekm: bawkupckas 3anexb Ha MecmopoxdeHuu Hegpmu e Conukamekoli Oenpeccuu. CpedHsiss 06800HEHHOCMb NPOOYKUUU CKBAXUH
Ha 3anexu cocmaensem 39,2 %. Ha 3anexu ommedaemcs CywecmeeHHasi 3asucumMocmb (DUbMPayUOHHbIX Napamempog 20PHbIX
nopod om nnacmosbIx U 3abolHbIx dagneHud.

Memodbi: onpedeneHue 3HayeHul Ko3ghghuyueHmMoe NPOHULAEMOCMU U Nbbe30NPOBOOHOCMU Ha OCHO8e 06pabomku pesynbmamos
2udpoduHamuyeckux uccredosaHudl.

Pesynbmambl. Ha mekywuli MOMeHM 8peMeHU 3anexb Heghmu oxeadyeHa paspabomkoll no nnowadu Ha 40 %. Ha paduyc dpeHuposa-
HUSI CKBAXUH CyW|eCMBEHHOE 8/IUSHUE OKasbigaem Ko3ghhuyueHm npoHuyaemocmu. Ha paccMampusaemMom o6bekme ommedeHa Culb-
Hasi 83aUMOC8s3b MEX0Y K03(hehuLUEHMOM NPOHULAEMOCMU U SHEP2EMUYECKUM COCMOsHUEM 3anexu. [ToHu)eHue 3HayeHus paduycoe
OpEHUPOBaHUS CK8AXUH MOXem CyWeCMBEHHO YMeHbWUMb 0Xeam 3anexu cucmemol paspabomku u ysenudums CPOKU ebipabomku
usernekaembix 3anacos Hegomu. Ha paccmampusaemom obbekme paspabomku Haubonee aghghekmueHbie Memodsl ysenuyeHus: paduy-
€08 OPEHUPOBAHUS CK8AXUH — KUCTOMHbIE 2udpopa3phiebl U KOMOUHUPOBaHHbIE C OpyauMU MEXHOM02UAMU KUCTOMHbIe 06pabomKu.

Knrouesnbie cnosa:

3anexb Hegpmu, paduyc OpeHUposaHus, NPoHUYaemocmb, 3aboliHoe dasneHue, Hepmeomdaya.
Beepetue 3aNeKelt OCoKHEHA OTIOKEHHUSIME ac(arbTeHOB, CMON U

napauHOB, nehopMAaIsIMH, BBIIEICHIHEM B CBOOOIHYIO

B HacTostiee Bpemst INIOTHOCTH 3aI1acoB He(TH Ha 3a-
(azy pacTBOpeHHOro B HE()TH rasa U Jp., 9T0 B KOHEUHOM

JICKU ONPEACTACTCSI C IMOMOIIBI0 THAPOAMHAMUYCCKUX

cumyistopoB. Haubonee pacrnpocrpanenst moxenu black
0il, B KOTOPBIX YKCIIEHHO PEINAIOTCS CHCTEMBI YPABHEHHMI,
OTIMCHIBAIONIMX Tpex(asHoe IBIDKEHHE (ITIOUIOB B TOPH-
croil cpene. OunpTpanus (IIOMAOB OMICHIBACTCA C TO-
MOILbIO 3aKOHOB COXPAHEHHsS MAacChl, B Pe3yJbTaTe 4ero
MOJKET OKa3aThCsl, YTO 3HAUMTENbHAS 9acTh 00BEKTa pas-
paboTKM BOBIIEYEHA B Mpolecc ApeHHpoBaHus. OIHAKO
JIAHHBIA TIOJXOJl MOXET HE BIIOJNHE KOPPEKTHO OICHUThH
00macTh MPUTOKA KUAKOCTH K JOOBIBAOLIEH CKBAXKHHE.
30HBI PUTOKA XKHAKOCTH K CKBKHHE (30HBI IPCHHPOBA-
HUS) 9acTO CXEMATIBHPYIOT B BHIC KOHIEHTPUYHOM K
CKB)XHHE OKPYXHOCTH C PaJMyCOM, PaBHBIM TIOJOBHHE
paccTOsHUS MEXIy 3a00AMH CKBaKHH. JIaHHBIH MOAX0] HE
BCET/Ia ABJIACTCA JIOCTOBEPHBIM, TIOCKOJIbKY HE YUHTHIBAET
pazNuuue JMHUE TOKA, TPAHHIIBI IIACTa, €T0 HEOOHOPO.I-
HOCTB H JIpyTHe (aKTOpEL. 3HAUCHIE pajiyca IpeHIPOBa-
HUSL 0COOCHHO H3MEHYHMBO B KapOOHATHBIX KOJUICKTOpax
TIpY U3MEHEHHH IIJIAaCTOBOTO AapieHus. Ha ceromusirHuit
JIeHDb JIOJIs pa3pabaThiBaeMbIX 00BEKTOB, IPUYPOUCHHAS K
KapOOHATHBIM CIOXHOIIOCTPOCHHBIM 3anexkam B [lepm-
CKOM Kpae, coctamsier Oomee 50 %. PaspaGotka Takmx
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HTOT€ MOXET CKa3aThCs Ha YPOBHsIX 00bran Hedyu [1-9].
JlocToBepHast OLeHKa pa3Mepa 30HbI JPEHUPOBAHMUS CKBA-

’KUH TI03BOTAT OOTee TOYHO ONpEIeNNTh CTETeHb OXBaTa 3a-

TISKH Pa3pabOTKOH, 0COOCHHO B KapOOHATHOM KOJUIEKTOpE.

061LeKT uccnegoBaHus

B IlepmckoM Kpae 3HAauMTENbHAs 4YacTb HPOLYKTUB-
HBIX KapOOHATHBIX KOJUIEKTOPOB mpHuypoueHa K Conu-
kamckoit fempeccun [10]. Paccmotpum  Gamkupckuit
00BEKT pa3palOTKH OJHOTO M3 THUIWYHBIX MECTOPOXKIC-
HUM yKa3aHHOH TEKTOHMYECKOH cTpyKTypsl. IIpomsiim-
JeHHas pa3paboTka 3anexu Hayanach B 1998 r. OcHos-
HbI€ IeoIoro-(Gpu3nyeckue napaMeTpsl 1 MoKasaTeau pas-
PabOTKY 3aJIeKd IPUBEICHBI B TAOIHIIE.

U3 Tabmupl cresyer, uTo 3ajleXb CONEPKUT JIETKYIO ra-
30HACHIICHHYIO He(Th. ['OpHBIE TOPOBI XAPaKTEPHU3YIOTCS
BBICOKOM IIPOHMI[AEMOCTBI0 M PacWICHEHHOCTbIO. [3-3a
TI03JHETO BBOJA CUCTEMBI MOJIEPYKaHKA IUIACTOBOIO JaBJle-
HUS TeKyllee JaBleHHe B IUIACTE CYIIECTBEHHO HUKE
HavyaIbHOM BEIMUMHEL B crienuanbHol miTepaType OTMedeHa
CYIIECTBEHHAS  3aBUCHMOCT  (DIIIBTPAIIOHHO-EMKOCTHBIX
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TIapaMeTPOB MECTOPOXKICHHH OT SHEPreTHYECKOTO COCTOSHHS
sanesxeit [11-14]. Cormacho [15], Tekytume GpribTpaloHHbIe
MapameTpbl PACCMATPHBACMOM 3aeKH TTOHWKEHBI OTHOCH-
TENbHO HayaTbHBIX BemmunH B cpemHeM Ha 20 %. Tak xak
3a0oiHbIe naBieHus (Py) Ha MOOBIBAIONIMX CKBAKUHAX W3-
MeHsttoTes B Tipesienax 2,1...10,7 MIla u cymiecTBeHHO Hike
JaBJieHns. HachIEeHUs (Py,), (QUIbTparms JOMONTHUTENBHO
OCIIOKHEHa BBIIETSIONMMCS 13 HedTH B cBOOOIHYIO (hasy
Tra3oM, a Ko3((HIHEHTHI TPOHUIIAEMOCTH M ITHE30MPOBOIHO-
CTH CYIIIECTBEHHO CHIDKEHBI (pHC. 1).

OueHKa pagnycoB APEHUPOBaHMNS CKBaXMH

B crienmanbHol nuTepaType npuBeaeHa popMysia s
OLICHKH PaMyCOB IPEHUPOBAHMS CKBaxkuH [16]:
Rk = \mxut, (1)
2.
TJ€ ® — IIbE3OIIPOBOAHOCTD M /C, t— BPEM:I MMOJIHOT'O BOC-
CTAHOBJICHHUA JaBJICHHUA B CKBaXXHHC, C.
IIHH CKBaKVH paCCManPIBaCMOﬁ 3aJIC)K HAa OCHOBa-
HUU pe3yHLTaTOB FI/I[[pOI[I/IHaMI/I‘IeCKI/IX I/ICCHC}IOBaHI/Iﬁ

BBITIOJTHEHO OMPEACICHUE MapaMETPOB I BbIYHCICHUSA
MNbE30MPOBOAHOCTH, a4 TAKIKE C IIOMOIIBIO METO/1a MTPOU3-

Tabnuya. Ocnosuvle 2eon02o-gusuueckue napavemps: u  BEICHUA — BPEMS MTOJHOTO BOCCTAHOBJICHHUSA NABJICHHUA B
nokasamenu pazpabomu 3a1exicu ckBaxuHe. [lanee o dopmyne (1) onpenereHsl pagrychl
Table. Main geological and physical parameters and  APCHHPOBAHHUA CKBAXXHH
indicators of deposit development BerlnonHeHa oleHka BIMAHKA Ha 3HAYEHHE PaJUYyCOB
Tapamerp Ex. usmep. | 3nauenne| JPEHHPOBAHUA CKBaKMH OCHOBHBIX reoJIoro-
Parameter Unitg Value | TeXHWYeCKHX mapameTpoB. [ OamKupCKOW 3ayexu
Ipommuaemocts 1o kepHy MM 0,134 | O3epHOro MecTOpoXkIeHHS OTMEYEHO, YTO HambobIlee
Core permeability micron '
BIMSHME HA PAJUyC IPEHUPOBAHUS CKBAXKUH OKA3bIBAIOT
Kos¢dduuumeHT nec4aHucToCT! 035
Sandiness coefficient LOMH eI, , 3HaYeHUs KOd((HUIMEHTOB MBbE30MPOBOAHOCTH, TPOHHU-
Kosdduuuent pacuienensoctn unit fraction | [[AEMOCTH U SHEPTETHYECKOTO COCTOsIHUSA (pHC. 2, 3).
Number of permeable intervals ’ CHIDKEHHE pajuyca APEHHPOBAHMS IPU YMEHBIICHHH
* 9 o
BskocTh He(bTH B IVIACTOBHIX YCIIOBHAX mla*c 2,41 IUIACTOBLIX M 3a00MHBIX JaBIEHHI MOXHO OOBACHUTH
Reservoir oil viscosity mPa*s .
Hata/IbHO® IUIaCTOBOE JABICHIS MITa o1 neopManusAMi  KOJUIGKTOpa U CHIKEHHEM  (ha3oBOH
Initial reservoir pressure MPa ' IIPOHUIACMOCTH I10 JKUJKOCTH.
["a30HACHILIEHHOCTH IIACTOBOM HEDTH Mo/T 538
Gas saturation m3/t ' OueHka oxBaTa nnacta CMUCTeMOM pa3paboTku
JaBnenune Hacuu_l_enm[/Saturatlon pressure | Mna/MPa 13,58 Ha Kapry IUIOTHOCTH 3aIACOB HAHECCHDBI 3HAYCHHS
Ot6op ot HM3/Oil recovery % 51,3 ATHVCO e oBA CKBa (p c 4)
O6Boauennocts/Water cut 39,2 pajuyCoB IpEHUPOBAHUA CKBAKUH (PHC. 4).
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Puc. 1. 3asucumocms ko3puyuenma nbe30npo8oOHOCHIU OM OMHOCUNENBLHO2O 3A00UHO20 0A6IeHU

Fig. 1. Dependence of the piezoconductivity coefficient on the relative bottomhole pressure
1500,00
1000,00 *
s 7S rX 2 . 3
“ 500,00 a2 ad — e 'S 2 %
00" ¢ 0? $¢ ¢ T
0,00 I I I I I
0 5 10 15 20 25 30

35

KoaddunumeHT npoHnuaemoctm, mkm?

Puc. 2. 3asucumocmo R om xoapgpuyuenma nponuyaemocmu npuzabouinol 301sl
Fig. 2. R dependence on the permeability coefficient of the bottomhole zone
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Fig. 3. R dependence on the relative bottomhole pressure

TekyLLmit paguyc ApeHUpoBaHust
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=
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Puc. 4. Kapma nnomnocmu 3anacos ¢ paouycamie OpeHuposaHus CKEAXCUH

Fig. 4. Map of stock density with well drainage radii

Ha oObekTe MMErOTCS y4acTKH, HE BOBJICYCHHBIC B
pa3paboTky. CKBaXMHBl BOCTOYHOW 4YacTH 3alexXH Xa-
PaKTEePU3YIOTCS MAJIBIMU 3HAUYCHUSMU Pafnyca IpEeHUpO-
BaHMs, YTO CBS3aHO C XyJUIMMH 3HAYECHUAMH (HIbTpa-
IMOHHBIX TapaMeTPOB 10 CPAaBHEHUIO C 3amajHON da-
CTBIO 3aJICKH. YHIaCTOK B CEBEPHON YACTH 3aJIEKH MEKITY
ckBakuHamMu NeNe 502, 41, 501, 503, 517 He oxBaueH
IpeHupoBaHUeM. Takke He O0XBaueH pa3paboTKoil yua-
cTtok Mexay ckBakuHamu NeNe 503, 43, omHako mimact
bm3 Ha jaHHOM y4acTke HACHIIIEH BOJOW M BO3MOXKHO

00BOJTHEHHE CKBAXXHHBI, TO %€ MOXKHO CKa3aTh O y4acTKe
K 10r0-BOCTOKY OT ckBakuH NeNe 531, 530, 524, yyactok
XapaKTepPU3yeTCs. XOPOIIMMH 3amacamu, HO miact b3
Ha J]AHHOM Y4YacTKE HACHIIIECH BOAOH. YYacTOK K BOCTOKY
ot ckBaxuHbEI Ne 503 u 10:xHee ckBaxxuHBI Ne 516 Ha 500—
700 M He BOBICUEH B pa3pabOTKy M 00J1a/1aeT HEBHICOKOH
IJIOTHOCTBIO 3aI1acOB.

OOmuit 0XBaT 3aJIEKU CHCTEMOH JOOBIBAIONIMX CKBa-
KHUH Ha TEKYIIyI0 JaTy cocTaBiseT okono 40 % ot mio-
AU BCEH 3aeku BHYTPH BOJOHE(TIHOTO KOHTAKTA.
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BnusiHMe Ha paauyc ApPeHMpPOBaHUs

reosioro-TeXHU4YeCKNx MeponpuaTMii

Jnst ompeneneHus BIUAHUA TeOJOTO-TEXHHYECKHX
meponpustuii (I'TM) Ha R paccMoTpeHa HCTOpHs TpoBe-
nerust ['TM Ha 3anexu 1 onpeneneHs! R 1o u mocne Me-
ponpustuil. Cpennee yBenumueHue R mo kaxaoMmy BHAY
I'TM npezicTaBieHo Ha puc. 5.

HauOonbinas 3¢ dekTuBHOCTh paboT MONyYeHa Hocle
KHUCIIOTHOTO TrujpopaspbiBa miacta [17]. PesynbraTus-
HOCTh KOMOWHHPOBAHHOW KHCIOTHOW 00paOOTKH, MpOBe-
JICHHOM COBMECTHO C JIPyTUM MEPOTPHUATHEM, BBIIIE, YEM

YBenunueHune R
=
(0]
|

0,5 -

KucnotHas o6paboTka
(14 onepaumit)

KIPM (1 onepauus)

y mpocToil kucinotHoit obpabotku (1,7 u 1,59 cooTser-
CTBEHHO). JI71s1 KHCIOTHBIX 00pabOTOK 6€3 AOTONHUTENb-
HBIX MepONpHATHH OblTa cpaBHEHa 3((EKTUBHOCTD CO-
crapoB ®@makcokop-210 u JIH-9010, cocraBsl ucmomb3o0-
BAINCH 8 M 5 pa3 coOTBETCTBEHHO. D(PHEKTUBHOCTH CO-
craBa ®nakcoxop-210 oxasanach BbILIE, CPEAHEE YBEIHU-
4eHUEe pajuyca JPEeHUpoBaHus paBHO 1,69, a s cocTaBa
JH-9010 cpenxee ysemmuenue paBHo 1,41. B menom
MEPOIPIATHS ¢ KHCIOTHBIM BO3ICHCTBHEM SBILIOTCS
HauOonee 3PHEKTUBHBIMEU I KapOOHATHBIX KOJUIEKTO-
pos [18-20].

Penepdopaumnsic  PagumanbHoe bypeHue ¢
KUCNOTHOW 06paboTKOMKUCNOTHOM 06paboTKoM
(3 onepauun) (1 onepauusn)

Puc. 5. Cpeonee ysenuuenue paouyca openuposanus nocie I'TM
Fig. 5. Average increase in drainage radius after geological and technical measures

BbiBogbl

1. Ompenenenue paguyca APSHUPOBAHHS AN JOOBIBA-
IOIUX CKBAKIH MO3BOJISAET OLEHUTH OXBAT CHCTEMON
paspaborku 3amexu HedTH. Ha Tekymmii MOMEHT
BPEMEHHU 3aJeXb HE(TU OXBaueHa pa3paboTKOH IO
momaau Ha 40 %.

2. Ha pammyc npeHMpOBaHHS CKBXUH CYIIECCTBEHHOE
BIIMSIHAE OKa3bIBAaeT KOA(Q(PHIMEHT NMPOHUIAEMOCTH.
Ha paccmarpuBaeMoM 00beKTe OTMEUYEHA CHIIbHAS
B3aMMOCBSI3b MEXAY KOI(QQUIMEHTOM NPOHUIAEMO-
CTH M JHEPTeTHYCCKHM COCTOSHHEM 3aiexu. [lpu
CHIDKCHHM 3a00MHBIX JABJICHUH TPOMCXOIUT YMEHb-
meHne Ko3((duIMeHTa NPOHUIAEMOCTH H3-3a Jie-
(opMarmii KOUIEKTOpa M BBIICICHHS B CBOOOIHYIO
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Relevance of the research. In hydrodynamic simulators, fluid filtration is described using the laws of mass conservation, as a result of
which it may turn out that a significant part of the development object is involved in the drainage process. This approach may not quite
correctly assess the region of fluid inflow to the producing well. The zones of fluid flow to the well (drainage zones) are often schematized
as a circle concentric to the well with a radius equal to half the distance between the bottom of the wells. This approach does not take into
account the difference in streamlines, reservoir boundaries, its heterogeneity and other factors. The value of the drainage radius is espe-
cially variable in carbonate reservoirs with changes in reservoir pressure. A reliable estimate of the size of the well drainage zone will make
it possible to more accurately assess the extent of reservoir development, especially in the carbonate reservoir.

The aim of the research is to investigate the possibility of oil field coverage by the development system by assessing the actual radius of
well drainage; to determine the most effective technologies for increasing the radius of well drainage.

Object: Bashkir deposit at the oil field in the Solikamsk depression. The average water cut of well production in the reservoir is 39,2 %.
There is a significant dependence of rock filtration parameters on reservoir and bottomhole pressures.

Methods: determination of the values of the permeability coefficients and piezoconductivity based on processing the results of hydrody-
namic studies.

Results. At the current time, the oil reservoir is for 40 % covered by development. The radius of drainage of wells is significantly affected
by the permeability coefficient. At the object under consideration, a strong relationship between the permeability coefficient and the energy
state of the reservoir was noted. Reducing the values of well drainage radii can significantly decrease the reservoir coverage by the devel-
opment system and increase the terms of development of recoverable oil reserves. At the considered development object, the most effec-
tive methods for increasing well drainage radii are acid fractures and acid treatments combined with other technologies.

Key words:
Oil layer, drainage radius, permeability, bottom hole pressure, oil recovery.
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