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AHHOTAIIHA. bonvwas yacme mecmopoxcoenuu Poccuu saensromes
MHO2ONAACMOBLIMU, U OUYeHb YACmO OJisl MUX MeCMOPOHICOeHUL cmoum npobnema
PA3HOCKOPOCMHOUL 8bIpabOMKU: Cblpbe U38NeKaemcs u3 Hauboliee NpooyKMuGHO20
20pU3OHMA, MO20A KAK 8 OCMANbHbIX NIAmax OCMAalomcs 3HAYUMeNbHble 3aNacl
Hegpmu. Texnonoeuss OP3 nozsonsiem pewiums smy npooiemy, umo noomeepicoaemcs
HA 2UOPOOUHAMUYECKOU MOOeNU, a makaice 3HauumenvHo yeeauuums KHUH.
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ABSTRACT. Most of Russia's deposits are multi-layered, and very often for
these deposits there is the problem of different-speed production: raw materials are
extracted from the most productive horizon, while in the remaining boards there
remain significant oil reserves. The technology of SSI allows to solve this problem,
which is confirmed by the hydrodynamic model, but also significantly increases the
ORF.
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bonbminHCTBO  HEPTAHBIX ~ MecTopokiaeHuit B Poccum  sBhsitoTcs
MHOTOIUIACTOBBIMU. OJIHAKO 3a4acTyl0 CBIPbE M3BJIEKAETCS W3 OJIHOrO, CaMOro
MPOAYKTUBHOTO, 0a30BOTO TOPU30HTA, M3-3a YErO0 3HAYUTEIbHbIE 00BEMBbI HE(PTH,
0COOEHHO B MaJIOMOIIHBIX TUIACTaX, OCTAIOTCS B Hejpax. B mocienHue rojsl B CBA3M €
POCTOM [€H Ha YIVIEBOAOPOAbI, MCTOIICHUEM pAa3BEIAaHHBIX 3allacOB U
HEOOXOJAMMOCTBIO COKpAIlEHWs KAaNMWTAIBHBIX 3aTpaT Bce OOJBIE BHUMAHUSA
yIENSAETCd TEXHOJOTHUSM, JalolMM BO3MOXHOCTh YBEIMYMBATh KOAPGUIIUECHT
n3BiedeHus Hedtu. K TaKOBBIM OTHOCUTCS M OJHOBPEMEHHO-pa3/ielibHasl 3aKauka
(OP3) Boabl B CKBaXHHBI, IPOHU3BIBAIONIME MHOIOIUIACTOBBIE 3aJICKU U
MO3BOJISIIONIUX BECTH JI00BIYY CHIPhS Cpa3y U3 HECKOIBKUX TOPU3OHTOB.

CornacHo TPaJULIMOHHON CXeMe pazpaboTku MHOTOILJIACTOBBIX
MECTOPOXKICHUN CKBAXUHHYIO JKUAKOCTh CHayaja M3BJICKAIOT U3 HWXXHErO IUIacTa,
3aTeM TMepexXosaT K BblenexkamuM. Peanuzanust takoil cxembl TpeOyeT BechbMma
JUTUTEIBHOTO BpEMEHU. 3a4acTyr0 ISl KaKJIOT0 «IKCIUTyaTal[MOHHOTO OOBEKTa», TO
€CTh TMPOAYKTHBHOTO IUIACTA, JOJDKHA pa3OypuBaThCAd CaMOCTOSATENbHAs CETKa
ckBaxuH. Takol moaxo/ BEAET K YBEJIMUCHHIO KalUTaIbHBIX 3aTpaT Ha 00YCTPOMCTBO
IIPOMBICIIA U CHIDKEHUIO PEHTa0eIbHOCTH He(PTe100bIuH.

HepaBHOoMepHOM BBIpaOOTKE 3amacoB HEPTH TaKKE CIIOCOOCTBYIOT BBICOKAs
HEOJHOPOJHOCTh TOJII TPOHUIIAEMOCTH M PACWICHEHHOCTh HE(PTEHACHIIEHHBIX
KOJUJIEKTOPOB, a TaKKE HEPABHOMEPHBIN OXBAT 3aBOJHCHHUEM KaK IO IUIOLIAJN, TaK U
0 paspe3y OKCIUTyaTallMOHHBIX O00BEKTOB [l]. A Kkorma MbI HMeeM JeJIo C
MECTOPOXKJICHUSMHU, BKIIFOYAIOIIUMHU HECKOJIBKO 00BEKTOB, TO IO BBIIIEU3JI0KEHHBIM
MIPUYMHAM CHUTYaIUs elie 00Jee YCI0KHSICTCS.

TexHonorus 0HOBPEMEHHO-pa3/iesibHON 3akauku ckBaxuH (OP3) mo3BonseT
OJIHOBPEMEHHO pa3padaThiBaTh HECKOJIBKO MPOAYKTUBHBIX TJIACTOB, BCKPHITHIX OHOM
CKBAKUHOM.

TexHoJI0TUs 0THOBPEMEHHO-Pa3ieibHOI 3aKkauku (OP3)

OP3 — TexHONOTHS, TO3BOJIAIONIAS MPOU3BOAUTH JUB(HEpEHIIUPOBAHHOE

BO?),Z[CﬁCTBH@ Ha TCOJIOTMYCCKH PA3HOPOAHBIC OKCINIYyaTallMOHHBIC OOBEKTHl U



npeanoiaraonas HCIIOJIb30BaHUE CKBa)KHUH c MHOTONaKEPHBIMU
(MHOTOCEKIIMOHHBIMH ) KOMIIOHOBKaMH [2].

Cuctemsl OPD u OP3 mnosgBUIMCH JOCTATOYHO JIAaBHO, HO MO-HACTOSIIEMY
BOCTPEeOOBAaHHBIMH OKa3aJIUCh TOJBKO Teneps [3].

OTnuuuTtenbHas 0COOEHHOCTh TaKOW TEXHOJOTHUU — 3TO MOOYEPEIHBIA CITyCK
CEeKIIMH M TPOBEPKAa T'€PMETUYHOCTH NAKepa I KAKIOW MOCIEAYIOIIEH CEKIIHH,
COOTBETCTBYIOIICH  WHTEpPBally, Ha  KOTOpBbIA  HEOOXOOMMO  CO37aBaTh
muddepeHMpoBaHHYI0 penpeccuio. Takas KOMIIaHOBKAa MO3BOJMUT NPEIyNpeauThb
MEPETOKH KaK MEXIy BRIOpaHHBIMU MHTEPBAJIaMU — IIJIACTAMH Yyepe3 MaKkep B MOMEHT
3aKaukH (MPpY pa3IUIHBIX PEMPECCUIX JIJISl pa3HBIX HHTEPBAJIOB), TAK U Y€pe3 KOJIOHHY
TpyO B MOMEHT OCTAaHOBKH, HECMOTPSI JIaXKe€ Ha CYIIECTBEHHOE pa3Inyue B TIACTOBBIX
NABJICHUSIX, A TaKXKe TapaHTUPOBATh HAJAECKHOE U3BJICUCHHE MHOTOMAKEPHOM
YCTAHOBKU U3 CKBAXKUHBI JIJIs1 TPOBEPKH WIIM PEMOHTA.

JlaHHasT TEXHOJIOTUS TMO3BOJSIET HCCIENOBATh OTACIBHO KaXKIbIA U3
BBIJICJICHHBIX HHTEPBAJIOB M YCTAaHABJIMBATh JJISI HUX ONTUMAaJbHOE 3HAYCHHE
PEIPECCUN C YUYETOM CYIIECTBYIOLIUX OTPAHUYCHUM.

Jns  peanuzaliii  TEXHOJIOTMM  MCHOJIBb3YEeTCSl CKBAXKMHHAsI YCTAHOBKA,
COCTOAIIAsE M3 KOJOHHBI TPYO C HECKOJBKMMH TMaKepaMu, KOJIHMYECTBO KOTOPBIX
COBIIJIA€T C KOJUYECTBOM CEKIMM, IPUYEM KaxJasi CEKIUS BKIIFOYAET, 10 MEHbIIIEH
Mepe, OAHY CKBOXHHHYIO KaMepy C KJalaHOM, pPeryJupyroimuM mnotok. [Ipu stom
OJIMH WJIK HECKOJIBKO IMAKEPOB CBEPXY OCHAIIICHBI PA3bEeIUHUTEIEM KOJIOHHBI TPYO 0e3
UM C TEPMOKOMIIEHCATOPOM, WJIM OTACJIBHBIM TEJIECKOMUYECKUM COCIMHEHUEM [4]
JUTSl pa3/IesIbHOTO CITyCKa U U3BJICUEHUS KaXKIOM CEKIIUU U3 CKBRXKUHBI, @ TAK)KE CHATHS
HaIpsKEHUS! KOJIOHHBI TPYO.

[Ipy UCnoNb30BaHUM JTAHHOW TEXHOJIOTHM MOKHO KOHTPOJIMPOBATh 3aKadyKy
BOABl B KAXKIBIM OOBEKT M ONTUMAIIBHO PETYIMPOBATH MPOIECCH Pa3pabOTKu —
muddepeHnnpoBaHHO BO3/ICHCTBOBATH HA OT/CIIBHBIC IUIACTHI 32 CYET OTMIEPATUBHOTO
U3MEHEHHUsI PEKUMOB PabOThl KaXJIOr0 M3 IJIACTOB B ITMPOKOM JHAIa3oOHE, UYTO B

KOHEYHOM HTOT€ MO3BOJIHT YBEIUYUTH KOIPPUIIMEHT HeDTEOTIauH.



CBoanasi reoJioro-reopusuyeckasi XapakTepuCTHKA MeCTOPOXKIEHUSI H
TeKyllee COCTOsIHNEe pa3padoTKn

[IpolyKTUBHBIMH HA MECTOPOXKJECHUU SIBISIOTCS KapOOHAaTHBIE ILIACTHI
BEpEHCKOro TOPU30HTA U TIJIACTHI OAIIKUPCKOTO sipyca [5].

beuio mpuHATO pernieHrue 0ObEANMHUTH MIIACTHI B OJUH OOBEKT pa3pabOTKH —
OaIIKUPCKO-BEPEUCKUM, TaK KaKk BCE MPOJYKTUBHBIE IUIACTHI MMEIOT €IUHBIN THII
KOJUIEKTOpa, CoJepKaT HepTu OJM3Khe Mo (PU3NKO-XMMUYECKUM CBOWCTBAM U
COCTaBy; HE(PTH NPOIYKTUBHBIX OTJIOXKEHUU CpeJaHero KapOoHa OTHOCATCS K
MaJoBsI3KUM. HecMOTps Ha To, YTO 3aJIe’KH SABISIIOTCS HE PABHOLIEHHBIMHU I10 3aracam,
HU3Kas IUJIOTHOCTh 3alacoB OAalIKUPCKUX OTJIOKEHW HE I03BOJISIET BBIJCIUTH
MaJOMOIIHBIE TPOJYKTUBHBIE IUIACTHI B KAaue€CTBE CaMOCTOSITEIbHOIO OOBEKTa
pa3paboTKH.

K MomeHTy wuccienoBaHusi Ha MECTOPOKICHUM BbIOpaHa oOpalieHHas
JNEBSITUTOUYEUHAS] CUCTEMA PA3MELIEHUS CKBAXKUH C PACCTOSIHUEM MEXKY CKBaKHMHAMU
500 m.

AHanu3 BBIpaOOTKH  3amacoB  METOJIOM  OOOOIIEHHBIX  XapaKTEPUCTHK
BBITECHCHHUSI TOKa3aJl, 4YTO 3amackl HedTH OallKUPCKO-BEpEeHCKOoro oObeKTa
BbIPA0ATHIBAIOTCS C HEBBICOKOM cTerneHbto 3 pexkTuBHOCTUA. COTIIACHO BHIMOTHEHHBIM
pacueraM, MpPOJIOHTAIUs CJIOXKHUBIIEHCS CHUCTEMbl pa3pabOTKH He oOecredyuBaeT
TOCTWKEHUE yTBepxkaAeHHOM BennunHbl KMH. DHepretnyeckoe cOCTOSIHUE TIIACTOB,
CJIaraloIuX BEPEUCKUN U OAIKUPCKUN 3TaKW HEPTEHOCHOCTH, CBUICTEIHLCTBYET O
pa3IMyHOM creneHu Bo3aencTBus cuctemsl II1/] B ycIoBUsAX COBMECTHOIO BCKPBITHS
IJIACTOB B HATHETATEIbHBIX CKBRKHHAX.

Bepelickue miactel BbIIEpKaHbl MO IUIOMIANA, UMEIOT JOCTATOYHO XOPOIIHE
(UIBTPALIMOHHO-EMKOCTHBIE CBOICTBa u XapaKTEePU3yIOTCS BBICOKOM
MPOTYKTUBHOCTBIO, YTO TaK K€ TOJTBEPKIAACTCS MPOBOIUMBIMHU T€O(PU3NIECCKUMHU
HCCIIEIOBAaHUSMHM 1O JoObIBatonieMy (OHAY CKBaKHH. OTO OOCTOSATEILCTBO B
3HAUUTENBLHON CTENEeHU O0YyCIIaBIMBAET TOT XapaKTep MPOABMKEHUS (PPOHTA BOJIbI,

KOTOPBIN CKJIAJbIBAETCS HA OOBEKTE.



ConocTasiisisi 3Ha4€HUS THAPONPOBOAHOCTH NMPOAYKTUBHBIX IJIACTOB, & TaK KeE
aHAJIM3UPYsl Pe3yNbTaThl HCCIENOBAaHUN HarHeTaTenbHOro (QoHaa (OompeeseHne
npopuiael NPUEMHCTOCTH B CKBAXKMHAX), MOXHO CJAENaTh BBIBOA O TOM, 4YTO
JajbHENIIee NPUMEHEHUE COBMECTHOM 3aKaykW IPUBOJHUT K Pa3HOCKOPOCTHOMU
BBIPa0OTKE OTJIOKEHMH OalIKupcKoro u Bepeilckoro Bo3pacTtoB. OOBOAHEHME
OPOAYKIIMU CKBAKUH IMPOUCXOIUT, TaKUM 00pa3oM, 3a CYET IUIACTOB BEPEHUCKOIO
BO3pacTa, TOrJa Kak IJIacThl OAIIKMPCKOTO spyca OCTAIOTCS HE B IOJHOH Mepe
OXBaY€HHBIMU BbIPAOOTKOM.

Jlnst paBHOMEpPHON BBIPaOOTKM 3amacoB MO BCEM MPOAYKTHUBHBIM IUIACTaM B
NOOBIBAIOIINX CKBa)XMHAX HEOOXOJUMO NPOBOJUTH pPabOTy MO BBIPABHUBAHUIO
npoduias npueMuctoctu. lcmonb3oBaHue OO0OpYyNOBaHUS Ui  OJHOBPEMEHHO-
pa3lieIbHOM 3aKayKW BBITECHAIONIETO AareHTa IMO3BOJUT BBIPOBHATH  (PPOHT
BBITECHEHUSI U CIIOCOOCTBYET palMOHAJIbHOW BBIPAOOTKE 3amacoB IIACTOB C
Pa3IMYHON MPOHULIAEMOCTHIO.

Cozpanue GUIbLTPAUMOHHOM MOJE/IH ISl PellIeHUs MPodJieMbl

B KaueCcTBe MaTeMaTH4eCcKOro oOecrnieyeHus TUISL CO3JaHMs
TUAPOAMHAMUYECKON MOJENM HCIONb30BaJICS CepTU(UUUPOBAHHBIN MPOrpaMMHBIN
koMIiekc komrmannu ROXAR.

VYuuTteIBas HU3KOE ra3ocojiepaHue HeTH 3aexeil MECTOPOXKIICHUS, a TaK JKe
TOT (pakT, YTO IJIACTOBOE JABJIEHUE B MpoOIeccCe pa3padOTKU HE CHUMKAIOCh HHKE
NABJICHUS HACBIIEHUS, I CO3AAHMS TMAPOJMHAMUYECKONM MOJEIM MHOW NPUHATA
nByxdasznas mozaens Heneryued Hegtu (BLACK OIL MODEL).

B wmopensx Black Oil yrneBogopomnass cucteMa mpelcTaBieHa JIBYMS
KOMITOHEHTaMu: ToBapHouW HedThio (stock tank oil) u razom cenapammm.
I"azoconepkanrie Rs ocTaeTcsi MOCTOSIHHBIM U OMNpENENsieT pacTBOPUMOCTh T'a3a B
HedTsaHOM (aze [7].

3a OCHOBY (UIBTPALIMOHHOW MOJeNM Oblda MPHUHITA CYLIECTBYIOIAs
reoJIOTUYecKasi ~ MOJIeJb,  BBIMOJHEHHAs  CIEHUATUCTAMU  IEOJIOTMYECKOIro
MOJEIIUPOBAHUSL B COOTBETCTBUM CO  CIIO)KMBLIMMUCS IPEACTABICHUSIMH O

IrcOJIOTHYCCKOM CTPOCHHUU IIJIACTOB MCCTOPOKIACHMA.



VYuuteiBass HEOOJbIINE MOIIHOCTH IIACTOB, MPOIEAYpa peMaciITadupOBaHHUs
(GUIBTPAIIMOHHON MOJAENU HE MPOBOAMIACH. PaccTosiHue OT BHEIIHEro KOHTYpa
He()TEHOCHOCTH TIacTa JI0 TPAHULl MOJIEIH 00ECIIeYUBAET YCIOBHS ISl KOPPEKTHOTO
MOJEIUPOBAHUS BOJJOHAIIOPHOTO TOPU30HTA.

PacueTHast ceTka u mosisi GUIBTPALMOHHBIX APAMETPOB TUAPOAUHAMUYECKOMN
MOJENN MECTOPOKIAEHHUS MOJYUYEHBI C HUCIOJIb30BAHUEM MPOrPAMMHOIO KOMIUIEKCA
IRAP RMS.

Co3nanHas TUIpPOJMHAMUYECKAs] MOJETh MECTOPOXKICHUS O0bOecreunBacT
MpUEMJIEMbId YPOBEHb CXOJAMMOCTH pAaCUETHBIX W (PaKTUYECKUX TOoKazaTeseit
pa3pabOTKU U MOKET CIIYKUTh OCHOBOM JUIsl 0OOCHOBAaHMS IPOEKTHBIX PELICHUH.

CpaBHeHHe BAPUAHTOB Pa3padoOTKH

beuio  mpemiokeHo  Ba  BapuaHTa  pa3pa0OTKH,  OTJIMYAIOIIHECS
TEXHOJIOTUYECKUMU PEUICHUSIMU U, KAK CJIEJICTBUE, YJKOHOMUYECKUMHU MOKA3ATEIIMHU
3¢ (PEeKTUBHOCTH BapUAHTOB Pa3pabOTKHU.

[Ipu ux popmMupoBaHUM MpecieoBaIach Lejb 00eCeYeHUs MAKCUMaIbHOTO
KHH.

[lepBbiii BapuaHT sBIsETCS ©0a30BbIM, YyHAcJleAyeT MPOEKTHBIC pPELICHUS
OpenpIAylnero  IpoeKkTHoro  jgokymeHTa.  [Ipeamomaraercss — mopaspaboTka
Hepa3OypeHHOH IIJIOMIAIA ¢ UCTIOJIb30BaHUEM OOpaIEeHHON AEBITUTOUYCUYHON CXEMBI.

CornacHo pacueTtam, peaiu3anus 0a30BOro BapuaHTa HE MO3BOJSET TOCTUYb
YTBEPKJICHHON HEPTEOTIAUH 0 MPUYNHE 3HAYUTEIILHON HEOTHOPOIHOCTH O0BEKTA.
[TosToMy BO BTOPOM BapHaHTE NPEIJIAracTCcsi IEPEBECTH BCE HATHETATEJbHBIC
ckBaxuHbl B cucremy OP3. [Ipumenenne texnonoruun OP3 B 1TaHHOM city4ae sIBJIIETCS
Pa3yMHBIM pEIIeHUEM, MTOCKOJIbKY J1aeT BO3MOKHOCTh BOBJIEYh B pa0OTY BECh paspes,
YTO B KOHEYHOM HUTOT€ C MO3ULIMHU YBEIUUYECHUS 0XBaTa MO3BOJISIET JOCTUYb BEJIMYUHBI
YTBEPKACHHON HEPTEOTAAUH.

Takum oOpa3om, peanuzanus BapuaHTa 2 00€CIEUYMBAeT HE TOJIBKO
TEXHOJIOTUYECKHE MTPEUMYILIECTBA 110 CPABHEHHIO C BAPUAHTOM 1, HO U HauOOIbIINE

ACHCIKHBIC IMTOCTYIIJICHUA.
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