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AxkmyanbHocmb uccrnedogaHusi cocmoum 8 Heobxodumocmu noddepxaHusi dobbiHU Hehmu Ha 8bICOKOM yposHe. HapaujusaHue Cbipb-
€80ll 6a3bl A8196MCs 8aXHbIM (hakmopoM (hUHaHCUPOBaHUS Haro208oli b6asbi peauoHa. Heghmb — HE80306HOBSEMBIU UCMOYHUK SHEP-
2uU, N03MOMY Yerl08e4ecmeo He MOoXem No3sonums cebe HepayuoHabHO €20 UCNob308amb. Y Hehmu ecmb HeMano8axHbill ghak-
mop 8bICOKOU Menomb! C20paHuUsi, U 3mom napamemp 8b1200HO OMIUYaem ee 0m O0CMarnbHbIX UCMOYHUKO8 SHepauu. M3 Hegpmu npo-
u3800UMCs1 02POMHbIL cnekmp NPodYKMOs, He 2080psT e 06 ucnob3osaHuu Heghmenpodykmoe 6 dgu2amensix 8HymMpeHHe20 ceopa-
Husi. M cnpoc Ha Hegbmb, HecMompsi Ha pa3pabomku 8 obracmu 80306HO8/ISIEMbIX UCMOYHUKO8 3Hepauu, npodomkaem pacmu. [ns yse-
JludeHUs KoaghgpuyueHma ussnedeHus Hegpmu mpebyemcs ebibpamb Haubonee aghghekmugHyro cmpamezuro pa3pabomku MecmopoXx-
OeHusi, Komopasi N038ONUM CHU3UMbL 0CMamoyHble 3anackl. Beibop cmpameauu pa3pabomku 0CHOBbIBAEMCS Ha pe3ynbmamax pacyé-
ma eudpoduHamuydeckux modenell.

Lenb daHHol pabombi — onpedenieHue napamempos aHu3omponuu npoHuyaemocmu e nnacme K01' no pesynbmamam aHanusa mpac-
cepHbIx uccnedosaHull. Ha Huxenexawem nnacme KO1° aHanoeudHble uccredogaHusi npogedeHsl. Heobxodumo npogepums, 803MOXHO
11U nofb308ambesi Mol e MemoOuKol aHanusa mpaccepHbix uccnedosanull 0nis uccnedyemo20 nracma unu eé HyKHO USMEHUMb.
06Bexkm uccrie008aHUs — 8ePXHEIOPCKUE MEPPUREHHbIE OMOXEHUST 00H020 U3 MecmopoxdeHull Ha meppumopuu Tomckol obracmu.
MemodbI. AHanus mpaccepHbix uccredogaHuli npueodum K peweHuro gaxHol 3adayu onpedeneHusi napamempos husibmpayuoHHol
HEodHOpoOHOCMU U K omeemy Ha 80npocki 0 eduHoM nodxode pacyéma napamempos HEOOHOPOOHOCMU NO Pas3HbIM nracmam U cono-
CMasUMOCMU NOMTyYeHHbIX Pe3yibmamos ¢ pacnpedefieHueM Xapakmepucmuk aHu3omponuu no 2eoghusuyeckum uccredogaHusim
ckgaxuH. Memoduka nodpasymesaem onpedeneHue Konuyecmea UHOUKamOPHOU xudkocmu, nepeMewéHHol om HaeHemamesbHbIX K
006bI8aIOWUM CK8aXUHaM. LJononHUMENbHO aHanuaupyemes npoHuyaeMocms U co3daomes posbl-duagpamMmbi pacnpedeneHus napa-
mempos. Vicnonb3yemces paHee onpobosaxHbIli Memod NpocmpaHCMeeHHo20 pacnpedeneHus napamempos No 2e0hU3UYECKUM UCCTe-
00gaHuAM ckgaxuH. TpaccepHble uccrnedosaHusi npumeHsiomes O nposepku AocmosepHOCMU pacyémos no KapomaxHbIM aHHbIM.
B pesynbmame pacuyémos u uccrnedosaHull nomy4unoch ¢ NOMOWbIO aHanu3a mpaccepHbix uccrnedosaHull nodmeepdums napamemps|
aHusomponuu, nosyyexHble no pesynsmamam UC. Monyyunuck o4eHb 61usKue 3HayeHus napamempos. AHanu3 mpaccepHbIxX uccre-
008aHu(l Noka3ar, Ymo UCNoTb308aHUE MEXHOMO2UU onpedenieHus U y4éma aHu30mponuU NPOHUYAEeMOCMU, paHee npumMeHsswelics Ha
Huxenexawem nnacme 013, ompaxaem 00cmogepHbie pe3ynbmamei 051 meppueeHHo2o nnacma 01", MonyyeHHble OaHHbIe ompaxa-
tom HanpagneHue HeoOHOPOOHOCMU NPOHUYaeMocmu, y4yumsigasi pacnpedeneHue uHOUKamMOpPHOU XUOKOCMU OM HagHemarbHbIX CKea-
KUH K 00BbiBaroOWUM. TakKe 8e/IUYUHbI, NOMYYEHHbIE C NOMOWbI0 aHanu3a 2eopuauyeckux uccnedogaHull ckeaxuH, nodmeepxdaomces
OaHHbIMU mpaccepHbix uccnedogaHudl.

Knroyeenie crnosa:
AHu3omponus npoHuyaemMocmu, Macwmab aHu30mpoNuU, MpaccepHbie uccredosaHus,
Memod npocmpaHCmeeHHo20 pacnpedeneHusi, HeOOHOPOOHOCMb (huTbMPaYUOHHbIX c8olicms.

M pabOThl HATHETATENbHBIX CKBAXKHH KUIKOCTb Pacipo-
CTpaHsAeTCsl HE 10 BCEM HAIpaBIEHUAM, a IIpenuMylie-
CTBEHHO IO BBICOKONPOHMIAEMbIM 30HaM. KoHueHTpa-
WS HHANKATOPHOH KUIKOCTH (QUKCUpyeTcs Ha 100bIBa-
IOMMX CKBAXKUHAX. 3HAs 3TOT MapaMeTp, BBIUUCISAETCS
o01as Macca UHAMKATOPa, MEPeMEIEHHOr0 OT HarHeTa-
TENBHON K TOOBIBAIOIIEH CKBAYXKUHE.

O0BEM MEYEHOH KUAKOCTH U CKOPOCTh €€ MPOXOXK-
TIeHVS TIOKA3bIBAET HEOTHOPOJHOCTH H3Y4aeMOTO IIIacTa.
Hanpsimyto 310 OyzieT oTpaxkaTbcsi B OTCYTCTBUU €UHOTO
(poHTa mepeMeIneHnss MEICHO! BOJIBL, @ TAKKE B 3aMe]l-
JIEHHOM M YCKOPEHHOM IPOHUKHOBEHHH MO IJIacTaM pas-
HOU TIpoHUIaeMocTH. LIMKIMYHOCTD MOCTYIUICHHS MHIU-
KaTOPHOM KUJKOCTH XapaKTepU3yeT MPOHUIIAEMOCTb OT-
JIeTbHBIX 30H HEOXHOPOIHOCTH.

M3yyas OTHOCHTENbHYIO MPOHHUIAEMOCTb, KIacCH(U-
[UPYIOT BENMYMHbl NPOHMIAEMOCTH M TPYNIUPYIOT B
CTIEKTPHI. ['pyNmbl COCTABNAIOTCS M3 COOTHOIIEHHH KO-
JMYeCTBA MHIMKATOpA (M3 ONpEe/IeNéHHOM TPpyImbI) K 00-
el Macce MHAUKATOpa, KOTOPOE U3BIEKAETCA U3 Liejle-
Boro mnacta. QakTudeckas KpuBas MOTYy4EHHS MHIUKA-

BBeaeHue

W3yueHne QUIbTpalOHHBIX MOTOKOB BEAET K BBISB-
JIEHUI0 0COOEHHOCTEN MmIacToB. MeyeHas BOa BBOJUTCS
B OJIHy W3 CKB&XWH, U B PEXMME HArHETaHWS 3Ta BOJA
nonagaer B miact. [lo coceqHuM pabOTAIOLMM CKBaKH-
HaM Be#€rcs HaOMIOJEHUE 33 KOJNMYECTBEHHBIM COAEp-
KaHUEM B MOTOKE MHIUKATOPOB MEUYEHOW KUAKOCTH. B
HEKOTOPBIX CIy4asXx Takhe MCCIENOBAHUS MPOBOJISITCS
OJIHOBPEMEHHO C KOHTPOJEM TIpOIecCa BBITECHEHUS
He(TH BOHOM. B kauecTBe nomonHUTENBHOH HH(pOpMa-
MM JaHHbBIE O IMEpEeMELIeHNN MHIMKATOPHBIX Macc Uc-
TIOTIb3YIOTCS IS OTPEIeTIeHUs CBOMCTB KOJUIEKTOpa U
0COOEHHOCTEH UX pacipeneneHus B IIacTe.

TpamuIMOHHBIA aHANM3 JAaHHBIX TPACCEPHBIX HCCIE-
JIOBaHUH MOApasyMeBaeT paszeneHne obnactu puibTpa-
MM Ha YHCIIO 3EMEHTOB, PABHOE KOJIMYECTBY CKBaXKHUH,
BXOJAIIMX B 30HY JAETAIBHOTO M3YYEHHUs, B KOTOPBIX 3a-
(uKcupoBaHa MeueHas XKHAKOCTh. B mpejenax Kaxaoro
seMeHTa AU epeHIUpyIOTCS aHU30TPOIHBIE 30HBI H3-
MEHEHHS (DHUITBTPAIIMOHHO-EMKOCTHBIX CBOKMCTB. Bo Bpe-
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TOpA OLICHMBACT KONMYECTBO MHIUKATOPA M Pacmpe/iens-
ercs B quamnazone ot 0 1o 1. [Ipu sxcTpanonsuum KpuBoit
OIICHUBAIOT TEOPETHUCCKYIO OONIYI0 BETMUMHY HHIUKA-
topa [1-19].

TpaccepHbic UccneOBaHHs HA CETONHAIIHUA JICHb —
CaMBbIil IOCTOBEPHBIN MCTOYHUK MH(POPMAIMK O HATIPaB-
JeHUsIX mepeToka GmonaoB B miacte. OMHAKO OHH Tpe-
OyroT (hMHAHCOBBIX BJIOKEHHMH W BpeMeHHu. [lmact 10,
JIAHHOTO MECTOPOXJICHHUS yKe ObLT TIPOaHATM3UPOBAH HA
OpeIMET HAIMYUS AHW30TPONMMHM IMPOHHUIAEMOCTH U
onpezenenus e€ mapamerpos [20], Teneph HEOOXOAMMO
npoanamsupoBath miact 10;' s Toro, 4ro6bI onpese-
JUTH 1enecoo0pasHOCTh NPHMEHEHHS aHAIOTHYHBIX Me-
TOJOB pacyéra, aHATM3a U MPOBEPKH AHU30TPONHBIX Ma-
pametpoB. QDakTHYECKH TpacCEepHbIE HCCIEAOBAHUS —
€IMHCTBEHHBIN CIIOCO0 KOHTPOIIS IBUKEHUS (DIIOHIOB B
mwracte. Ho, Tak kKak CTOMMOCTb IPOBEIEHHS Tpaccep-
HEIX HCCIIEIOBAaHUI BBICOKA, IIETECO00Pa3HO HCIIOIB30-
BaTh APYIUE UCTOUHHMKK JAHHBIX JUIS ONPEICICHHS aHU-
30TPOMHUH.

l'eonoruyeckue 0cO6eHHOCTH MeCTOPOXKAEHUS

BepxHioro uyacth ropusonta lO; cocraBiser Hany-
TOJbHAS TOJINA, MOIIHOCTH KoTopod 2—11 m. Mopckue
(amum, 00pa3oBaBIIMECS MPH TPAHCTPECCHH MOpS,
chopMUpOBa TOJNILY TOPU30HTA. B HEll BBIIENSAIOTCS
TeCYaHble TUIACTBI, CHU3Y BBEPX 10,2 u 10, pazzeneH-
Hble MaJOMOIIHBIM aprUUIMTOBBIM mpocinoeM. Hamnuue
000MX TMACTOB B pa3pe3e TOPH3OHTA XapakTepHO JUl
JBypeueHckoi miomany, rae miact 01" Berpewaercs
IpPUMEPHO B MoNoBHHE cKkBaxuH. Ha 3amagHo-
MouceeBckol IUIONAAN OTCYTCTBYET IJIacT 10, a B
KkpoBiie ropusonta F0; paseut noscemectHo miact FO;%
Kak komnektop oH pacrmpocTpaHeH IO Bceil miomaau
TIOJHATHS 32 UCKITFOUYEHHEM F0T0-BOCTOYHOTO cKioHa. OT
mpKenexanero miacta K0, mact orensercs yraucto-
ApPrUJUIATOBBIM  TIPOCTOEM HEOONBIIOH TONIIMHBI —
0,5-4,5 m. [lepekpbIBatoT mwiact 10, (na IBypeueHcKoi
IUIONIAN) U 10, (ma JlecmypoBckodt u 3amagHo-
MouceeBCckoll  TUIOMIAAX) OTIOXKEHUS TeOPTUEBCKON
CBHUTHI.

Mpeanocbinkn Hanuuma aceKToB aHM30TPONUU

Hanuuue HepaBHOMEpPHO a3MMyTAllbHO HAIMpaBleH-
HBIX CTPYKTYPHBIX OCOOEHHOCTEH B TEKCTYpE TIOPOI BIIU-
SeT HAa HAJIMYME HATIPaBJICHUH, 10 KOTOPHIM HA0II0/Iat0T-
s TIOTOKH ()ITFOMJIOB C TIOBBINICHHOH MPOHUIIAEMOCTHIO.
OTo0 siBNEHKE MOATBEPKIaeTCS GaKTUUECKUMHU AeOUTaMU
Ha Pa3HBIX MECTOPOXKJeHWsX. Bapuanmu neOutoB, pas-
JUYMS B METOJIaX 3aKauKW, allbTePHATUBHBIC MapaMETpPhI
(UIBTPAIMOHHBIX CBOMCTB — BCE 3TO CBUIIETEIBCTBYET O
HAJIMYMK ¥ KOHKPETHOM TIPOSIBJICHHH 30H YIyYIICHHON
IPOHMIIAEMOCTH, OONIaJAIONINX BIIONHE ONPEAETICHHBIM
HampaBlieHUeM W BennunHoW. (OOCTAaHOBKM OCaJIKOHA-
KOIUTCHHS TIPEeIOTPECIIAIOT HANPABICHUE M CTENeHb He-
OMHOPOAHOCTH. DTO 00YCIOBIMBACT AHU30TPOIHIO KO-
JIEKTOpa M OKa3bIBACT BJIMSHUE HA TIOPSAJIOK CTPYKTYPHBIX
U TEKCTYPHBIX OCOOCHHOCTEH IOPOJ-KONNEKTOPOB, a
TaKkKe Ha (PU3MIECKUE CBOMCTBA MOPOJ U IOOBIUY HEDTH.
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CooTBeTCTBEHHO, 115 Hanbonee ONTUMAJBbHOM CTpaTernu
pa3pabOoTKH BaKHO MPOBECTH YYET W OLEHKY AN OIpe-
JIeNIEHUs aHU30TPOIHBIX XapaKTEePUCTHK KOJUIEKTOPA.

TpaccepHbie uccneaoBaHus u3y4vaemoro nnacra

Kak ykaseiBanoch panee, Hanbomnee pacmpocTpaHEeH-
HBIH, yIOOHBIH ¥ MH)OPMATHBHBIA METOJ UCCIICIOBAHMUS
Ha MakpoypoBHE — 3TO TpaccepHble HccieaoBaHus. Me-
TOJIOJIOTHS OLEHKH JKCIEPUMEHTa OPHCHTHpPOBaHA Ha
OTIpeZIeTIeHNe TAKNX MapaMeTPOB, KaK CPeqHsI POHALA-
€MOCTb, MAKCUMANIbHAS M CPEHSS CKOPOCTh HHAUKATOP-
HOM JKHMAKOCTH B OIPEAETCHHOM IUIacTe. DTH JIaHHbIE
IOJDKHBL OBITh HAaHECEHH Ha rpaduK B BHIE PO3bI-
JUarpaMMbl WM QYHKIUH IUIOTHOCTH BepostHOCTH. Ta-
KOM IOJIXOJ1 TTO3BOJISACT ONIPEEITUTD HATIPABICHHE OPHCH-
TaIUK 00IIeH OCH MPOHUI[AEMOCTH, TIOKa3bIBAIOIICH pac-
TpeJIeNieHHe CBOMCTB B I€0JOTHYECKON MOJENH, H YCKO-
PEHHS aanTaluy THAPOJUHAMIIECKON MOIend. AHamm3
PO3BI-IUATPAMMEI TaKkxke OyAeT HeOOXOMMM IS OICHKH
3HAYCHHUS JIATePATbHON aHH30TPOIIHH IPOHALAEMOCTH 110
00J1b10# (a) M Majiol (0) OCAM MOCIIE CO3JAHMS HILTHII-
THYECKOH MOJIENM AMIpPOKCHMAIK (DAKTHUCCKUX JaH-
HBIX. VX COOTHONICHWE, yKa3aHHOE paHee, MOMOXKET
OTIPENeNUTh BENMYMHY MpoHumaeMoctd. Ha wmccmexmye-
MOM MECTOPOXICHUN TIPOBEICHE! TPACCEPHBIE UCCIENO-
BaHHUS (PHCYHOK), C TIOMOIIBIO KOTOPBIX OYIyT MpoBepe-
HbI Pacu€Thl MO0 METOAY MPOCTPAHCTBEHHOTO pacrpese-
JeHus. B 9ToM ciydae mpuMeHsAeTCS dIUTHITAYECKAS all-
MPOKCHMAIAS JAHHBIX CKOPOCTH (UIbTpanuy. Berancis-
eTCsl YIToBas XapaKTePHCTHKA PACIIONOXEHUS H00bIBa-
IONINX CKBOXUH OTHOCHTENEHO HAaTHETATENbHON (B KOTO-
pyIO 3aKauaHa MedeHasi KUIKOCTh). PacuéThl mokasbiBa-
10T [PEUMYIICCTBEHHOE HAMpaBieHue (IIBTPAIUH T0-
TOKa HMHIMKATOPHOM JKHIKOCTH W COOTHOIICHHE ITHH
ocerr ammuncoB. COOTHOIICHWE ITMH IOKAa3bIBacT, BO
CKOJIBKO pa3 MPOHHIAEMOCTh B TMPEUMYLIECTBEHHOM
HAMPABJICHUHY BBIIIE, YEM B EPICHANKYIIPHOM EMY.

Hanmenblnee KOMMYeCTBO HCCIENOBAHUHA OBLIO BEI-
TIOJTHEHO B TIpeJieNiax 30HbI 2 U 30HBI 3 (T10 JIBa UCCIEN0-
BAHHS B KOXJIOM CIydae), a HanOoIbImii 00beM HHPOP-
Maluy ObLI TIONy4YeH U3 30HbI | (UeThIpe SKCTIEPUMEHTA).
Bce pesynbrartel ObUIH pa3aeIeHbl HA TPH TPYIIEL B 3a-
BHCHMOCTH OT HOMEpA 30HBI PACIOJOKCHHS CKBAXKHHBL.
Tpu ckBaXWHBI, MOKa3aHHBIC HA PUCYHKE, BHIOPAHHI U3
Pa3HBIX 30H JUIS IEMOHCTPAIUHU [IPUMEPA PacTIpeIeCHUS
TPOHUIIAEMOCTH.

Toukn, KOTOpHIE MOXHO YBHIETh Ha AMArpamMMax,
YKa3bIBAIOT Ha JAaHHBIE W3 Pa3HBIX CKBAXXHH BO BPEMT
OTPEIEeTCHHOTO MHINKATOPHOTO HMCCIeNOBaHUS. A3HMYT
HaIIPaBJICHAS KaXI0M CKBAOXXUHBI OBbUT OLICHEH Oaroiaps
PACIIOJNIOKEHNUI0 HATHETATEeNbHOW CKBAXKUHBI B IICHTpE
po3-muarpamm. llar B 10 rpamycoB ams numarpamm uc-
TIOJB3YETCS TSl IOTIOTHUTETBHON TOTHOCTH.

Bee pesynbraTel TpaccepHOTO HCCIEHOBaHHS 0000-
meHs! B Tabu. 1 s 6onbinero ynobersa. Cnemnyer oTMe-
THTb, YTO BENMYMHA OOKOBOH aHHM3OTPONHUU MPOHHIIAC-
MOCTH ObLa OIpeieieHa Kak OTHOIIEeHHEe OOoNMbIIOi (a) K
maoi (0) oceit annmrca.
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Figure. Scheme of tracer studies performed for J,* formation. Tracer liquid distribution for wells D12 (zone 1), D15 (zone 2),

D31 (zone 3)

Tabnuuya 1. 3nauenus 0CHOBHOU U BCNOMO2AMENbHOU OCU
IANUNCA U OYEHKA AHUZOMPONUL

MPOHUIIAEMOCTH. 30HA 2 UMeEET HauOOJBIIYI0 BEMUHHY
1,774, 3nauenue aHM30TponUK 30HbI 1 coctapmser 1,537,

Table 1. An_isotropy parameters (main and subsidiary  a camas Hu3Kas BenMYKMHA y 30HHI 3 — 1,403,
axis values)
AsivyT Tonyock Taonuya 2. Obobwennvle Oannvie OpUEHMAYUU aHU30MpPo-
Howmepa Azimuth EI3IJ_U1HH03_ .S nuY, NONYYEHHble C NOMOWbIO Memood npo-
o narnera- Ipseaxis | =3~ cmpancmeenno2o pacnpedenenus u mpaccep-
Q| rempHbix §_ 2 Hoeo uccaedosanus [21]
3 TlepBerit Bropoit - ol 88 . . . . .
Z| CKB&XHH sC g2 €8 Table 2. Generalized orientation anisotropy data obtained
Q In'ection We" MaKCUMyM ( MAaKCUMYM 2 o 5 o Eﬂ R 8 - N N
o (In) First Second TS5l 2% using the method of spatial distribution and
o
name maximum | maximum | & = = tracer study [21]
HWurepBaisl azuMyTos/Azimuths intervals
1 D10 135-140° | 315-320° | 16,1 | 10,5| 1,537 ITepBbIit MakCUMyM Bropoii makcuMym
D27 145-150° | 325-330° | 235 |15,7 | 1,493 N First maximum Second maximum
2 D15 125-130° | 305-310° | 149 [ 84 | 1,774 £ | Meroxmpo- Ananus Meror npo- Anamts
3 D22 135-140° | 315-320° | 49,2 | 351 [ 1,403 | | [y | CTPAHCIBCHHO | eprpix | CTPAHCTBCHHO™ | ceprbix
= TO pacnpeneie- TO pacmipenene-
(% — uccieaoBa- Hus Huccieaosa-
AHanus nonyyeHHbIX pe3ynsTaToB ; Huit ; Huit
Spatial Spatial
o L Tracer study A Tracer study
AHanM3 TPAacCepHBIX HCCIENIOBAHMI TAKXKE JIEMOH- distribution analysis distribution analysis
CTPHPYET HAIHYHE AHH3OTPONHK MPOHHUACMOCTH B T3~ | — lTOEtngO e 507 3’1“09“31380 555 330°
CTe, KaKk B paHee npOBez[eHHLIX pacuérax IpaJueHTOB 2 130-140° 125145° 320330° 305325°
npormmaemoct [21]. [nact F0;" xapaktepusyercs Hu3- 3 100-120° 135.150° 310-320° 315.330°

KOl MpOHMLIAeMOCTbI0. MOXKHO 3aMETHTh, YTO Ha BEJIH-
YUHY aHU30TPOIUHU BIIMSAET PACIONIOKEHUE 30HBL. TakuM
00pa3om, Ha OCHOBAaHWM aHAJN3a JAHHBIX Ta0n. 1 3Haue-
HHE aHU30TPONHUM MOXET BapbupoBathes oT 1,403 (mnd
30Hb1 3) 10 1,774 (st 30Hb1 2) 1u1s wiacta FO; ',
PamxupoBaHWe CpeIHMX 3HAYCHHA aHM3OTPONHU
MPOHULIAEMOCTH I10 TPACCEPHBIM HCCIEA0BAHUAM MOJIHO-
CTBIO COOTBETCTBYET PAHKUPOBAHHIO, OTYUYCHHOMY Me-
TOJAOM MPOCTPAHCTBEHHOTO pACHpEIeaeHHs CpefHei

Takxke cnefyer MOAYEPKHYTH, YTO IO JAHHBIM Tpac-
CEpHBIX HCCICIOBAHMI AHHU30TPOIUS HMMEET a3UMYT,
OPHCHTHPOBAHHEI C cCeBepo-3amaga Ha I0r0-BOCTOK.
JlaHHbIe MO3BONSIOT CO3[aTh YTOYHEHHYIO TEOJOTHYeC-
CKYI0 MoOJenb MecTopoxkaeHus. JlocTuraercs 310 pac-
IpeIeneHreM MPOHUIIAEMOCTH 10 HANpaBIeHIIM X U Y.
B u30TponHBIX MozIeNAX 0e3 y4ETa ropU30OHTAIBHON aHu-
3otpormu nponunaeMoctH (k,=kKy) anantanus x ucropu-
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YeCKMM JaHHBIM pa3paboTku ObIBaeT HEyHOBIETBOPH-
TenbHOK. B aHmsotponnsix mogemix (k,=a-ky, roe a — co-
OTHONICHHE OCEH 3IUTHIICA) TpeOYeTCs MEHbIIEe BPEMEHH
A OpOBCACHUA adanTalluu q)aKTI/I‘ICCKI/IX u UCTOpuvc-
CKHUX JIaHHBIX.

Benuuunbl a3uMyTOB /IS pasHbIX 30H HE UMEIOT Tpe-
00ITa/IAT0MIEro 3HAYCHHUS s KOKIOH M3 HUX MO CPaBHE-
HUIO C TPEeABIIYIIAM METOIOM AaHANH3a TPAJHCHTOB U
IPOCTPAHCTBEHHOTO  PacTpeficieHus]  MPOHHUI[AEMOCTH.
CpaBHeHHUe pa3NMYHBIX METO/IOB JIYYIIIe BUAHO B TaOI. 2.

[lo Tabn. 2 memaercst BEIBOJ O XOPOIIEM COTIOCTABIIE-
HUH YTJIOBBIX XapaKTEPUCTHK aHM30TPOIHH MPOHHIIAC-
MOCTH, BEIYHCIICHHBIX C TIOMOIIBIO aHAJI3a TPaICHTOB
IPOHUIIAEMOCTH U TPACCEPHBIX HCCIIET0BAHMUH.
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FEATURES OF DETERMINING ANISOTROPIC PARAMETERS FROM THE RESULTS
OF TRACER STUDIES OF J1' FORMATION ON THE EXAMPLE OF OIL FIELD

Mikhail O. Korovin,
korovinmo@hw.tpu.ru

National Research Tomsk Polytechnic University,
30, Lenin avenue, Tomsk, 634050, Russia.

The relevance of the research lies in the necessity to maintain production at a high level. Maintaining the resource base is an important
factor in financing the region's tax base Oil is a non-renewable source of energy, so humanity cannot afford to use it irrationally. It has an
important factor of high calorific value and this parameter favorably distinguishes oil from other energy sources. A huge range of products
is produced from oil, not to mention the use of petroleum products in internal combustion engines. And the demand for oil, despite
developments in renewable energy, continues to rise. Therefore, it is necessary to increase the oil recovery factor. This requires choosing
the most effective field development strategy that will reduce residual reserves. The choice of development strategy is based on the results
of calculation of hydrodynamic models.

Aims: to study tracer research in the J1' formation; determine the parameters of permeability anisotropy from tracer studies; compare the
data obtained with the parameters of permeability heterogeneity determined by the method of spatial distribution; assess the feasibility of
changing the methodology when changing the stratigraphic horizon.

The object is one of the deposits in the Tomsk region. Previously, it has already been subjected to the study of anisotropic characteristics.
Upper Jurassic deposits of terrigenous composition are being studied.

Methods. Analysis of tracer studies leads to the solution of an important problem of determining the parameters of filtration heterogeneity
and to the answer for questions about a unified approach to calculating heterogeneity parameters for different reservoirs and the
comparability of the results obtained with the distribution of heterogeneity parameters according to well logging. The technique involves
determining the amount of indicator fluid transferred from injection to production wells. In addition, permeability is analyzed and rose
diagrams of the distribution of parameters are created. The previously tested method of spatial distribution of parameters according to
geophysical surveys of wells is used. Tracer studies are used to verify the reliability of calculations based on log data. As a result of
calculations and studies, it was possible, using the analysis of tracer studies, to confirm the anisotropy parameters obtained from the
results of well logging. Very close parameter values were obtained. The analysis of tracer studies showed that the use of the technology
for determining and accounting for the anisotropy of permeability previously used in the underlying J+° reservoir shows reliable results for
the Ji1! terrigenous reservoir. The obtained data reliably show the direction of permeability heterogeneity, taking into account the
distribution of indicator fluid from injection wells to production ones. Also, the values obtained using the analysis of well logging are
confirmed by tracer data.

Key words:
Permeability anisotropy, anisotropy scale, tracer studies, spatial distribution method, heterogeneity of filtration properties.
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