° 1, 2010

TPYOHOU3BNEKAEMDbIE 3ANACBbI U HETPAAUUNOHHBIE NICTOYHUKU VB -

YK 550.9:553.98

KPUTEPUN HEGTEHOCHOCTU OT/IOXKEHUU BAXKEHOBCKOM CBUTDI

© 2018r. | M.B. Cksopuos, B.[l. Hemosa, U.B. MaHueHKo, A.M. KupcaHos

®rBY «BcepoccHiicKmnii Hay4HO-UCCNEL0BATENIbCKUI TEONOTMYECKUIA HedTAHOM MHCTUTYT», MocKBa, Poccus; skvortsov@vnigni.ru;
varvarane@mail.ru; ivpanchenko89@gmail.com; kirsanov@vnigni.ru

CRITERIA OF OIL BEARING CAPACITY OF THE BAZHENOV FORMATIONS

© 2018 | M.B. Skvortsov, V.D. Nemova, L.V. Panchenko, A.M. Kirsanov

FGBU “All-Russian Research Geological Oil Institute”, Moscow, Russia; skvortsov@vnigni.ru; varvarane@mail.ru;
ivpanchenko89@gmail.com; kirsanov@vnigni.ru

MNoctynuna 08.09.2017 r. MpuHATa K neyatn 11.12.2017r.

KntoueBble cnoBa: 6axeHo8CKas cauma; Kpumepuu HehmeHOCHOCMU; KamazeHe3; ¢htoudoynopsl; naacmoeoe dasneHue;
nnacmosasa memnepamypa; 2pynnosoli cocmae bumymoudos.

B cTaTbe 0bcyXKAatoTca KpuTepun HepTeHOCHOCTU BayKeHOBCKOM CBUTbI. B nocneaHune rogabl cobpaH n 0606LLEH OrpOMHbIN
06bEM MPOMBIC/IOBbLIX M KEPHOBbLIX AAHHbIX MO GAXKEHOBCKOM CBUTE, YTO MO3BOJIMAO MPOAHANMU3MPOBATL CBA3b MOLLHOCTEN
N30NMPYIOLMX NOKPBILLEK, @ TaKXKe TePMOBapPUYECKMX YCIOBUI B TONLLE C ee HEDTEHOCHOCTbIO. AHA/IM3 MOLLLHOCTEN U30K-
pYOLMX NMOKPBILLIEK HE MO3BONAET NPOrHO3MPOBaTb HEGTEHOCHOCTb HAYKEHOBCKOW CBUTDLI, TOFAA KaK BbICOKME COBPEMEHHbIE
naacToBble TemnepaTypbl U AaBleHMe ABAAOTCA HALEKHbIM UHAMKATOPOM HedTEHOCHOCTU AaHHOW TonwM. MNoKasaHo, 4To
rpynnoBoit coCcTaB BUTYMONA0B PA3IMYAETCA B CyXMX U NMPOLYKTUBHbIX CKBAXKMHAX. M03TOMY AaHHbIV NOKa3aTelb MOXKET 6bITb
BK/IIOYEH B MepeyeHb Kputepnes HeGTeHOCHOCTM BarKeHOBCKOM CBUTbI. Ha OCHOBAaHWM 3TUX KPpUTEPUEB BblAENEHbI NepCrek-
TUBHble ana onpobosaHua obnactn B Amano-HeHeuxkom AO.
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The paper discusses the criteria of oil bearing capacity of the Bazhenov formations. In recent years, a vast amount of production and
core data was collected for the Bazhenov formation, which allowed analysing relationships of impermeable seal thickness and pres-
sure and temperature conditions of the formation with its oil bearing capacity. Analysis of impermeable seal thicknesses does not
make it possible to predict the Bazhenov oil bearing capacity, while the high present-day formation temperature and pressure are the
reliable indicator of oil bearing capacity of this sequence. It is shown that bitumoid group analysis differs in dry and productive wells.
Therefore, this indicator can be counted in the list of oil bearing capacity criteria for the Bazhenov formation. On the basis of these
criteria, the areas prospective for testing are identified in the Yamalo-Nenets Autonomous Okrug.

dopmupoBaHye 3ajexkeil HeTy B IIMHUCTO-KPEM-
HUCTOV TOJILEe — SIBJ€HMEe HEKJIacCUUeCKoe C TOYKU
3peHus] TPaOULMOHHBIX TpeACTaBIeHUi. BO3MOXHOCTb
dbopmupoBaHus 3anexxeit HepTn B 6AKEHOBCKOI CBUTE
BrepBble Boickaszan @.I. 'ypapu (1961), npennoxuBIInii
«OMpPOo60BATh OTKPBITHIM 3260€M BCIO TOMIY MapbsSTHOB-
CKMX aprWIJIUTOB, B KOTOPOI BO3MOXHO HajMuue Tpe-
IIMHOBATBIX 30H, aKKyMYIMUPYIOMINX HedTb U ras», 4yTo
OBLIIO ITOATBEPKIEHO OypeHeM.

B pmanbHejimeM KpuTepuu HepTEHOCHOCTU Oa-
SKeHOBCKOJM CBUTHI aHAJIM3MPOBAIM MHOIVE OTeuecT-
BeHHbIe ucciemoBaren. OHM IMOTUEPKUBAIM BecbMa
CJIOKHOE CTPOEHMe JIOBYIIEK B GaKeHOBCKOM CBUTE U
Mpo6IeMaTUYHOCTh BbISIBJIEHUSI 30H, IE€PCIEKTUBHBIX
IUTSI TIOVICKA 3aJIeKeil B OTJIOXKEHUSIX GaKeHOBCKOW CBMU-
ThbI, TMOCKOJIbKY OHM He TOOUMHSIOTCS CTPYKTYPHOMY
(akropy, a, c7ieqoBaTenbHO, TPAAMUILIMIOHHbIE METO/IBI TI0-
JICKOB U pa3sBeIKM IJIs1 HUX Mao3((PeKTUBHBI.

Ha ocHoBauuu my6nmkaimii o JaHHO mpobieme
MOXXHO cHOPMY/IMPOBAThH CJIeAYIOIIye KPUTEePUM ITPOor-
HO3a He()TeHOCHOCTY 6asKeHOBCKOI CBUTHI:

1) 3sHauMTenbHAs (He MeHee 15 M) TonmuHa Gaxke-
HOBCKOV cBUTHI (D.I. 'ypapn);

2) BeIcOKast KoHiieHTpaims OB B mopomax (6onee 5 %)
(®.I.T'ypapn, A.2. Kontoposuy, B.1. Mocksun, V.M. Hec-
Tepos, I[.P. HoBukos, @.K. CasimaHos, A.B. TaH 1 ap.);

3) Ha;MuMe Hajl U TIof, GaskeHOBCKOI CBUTOI TOCTa-
TOYHO MOIIIHBIX TTaYeK INIMHUCTBIX TTOPOJ,, U30IUPYIOIINX
HeTeITPOM3BOASIIINE ITOPOIbI U «OaKEHUTHI» OT Iecya-
HbIX pe3epByapoB YB (®.I. T'ypapu, A.3. KoHTOpoBMY,
N.N. Hecrepos, .H. Ymatuacknii, M.[I. XyTopckuii);

4) xarare”e3 OB B mopomax 6a>keHOBCKOW CBUTHI,
OTBEYAIOIINIT IVIaBHOW 30He HedTeoOpa3oBaHMs (KOHeI]
craguit MK , MK? , MK,) (A.3. KonToposuy, E.A. KocTbI-
peBa 1 1p.);

5) pa3BuUTIE MUKPOCTOUCTOCTH, IIPUBO/ISIIIIEN B X0O/Ie
npeobpasoBanust OB 13 TBepAOTro COCTOSTHUS B SKUIKOE
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Puc. 1. 3aBMCHMOCTb TOALLUMH GHOMA0YNOPOB OT NPUTOKOB HedTH
B 6aXKeHOBCKOW cBUTE

Fig. 1. Impermeable bed thickness as a function of oil inflows in the
Bazhenov Fm
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CkBaxkuHbl (1-3): 1 — cyxue, 2 — ¢ gebutamm go 15 m*/cyT,
3 — ¢ pebutamn > 15 MB):ZVT

Wells (1-3): 1 — dry, 2 — with flowrate up to 15 m?*/day,
3 — with flowrate > 15 m*/day

K JIMCTOBATOCTM, aBTOMIIOMIOPA3phIBY C1oeB U ¢op-
MupoBaHnio «bakeHuToB» (@.I. T'ypapu, N.0. T'ypapu,
A.9. Kontoposuu, .. Hectepos, M.®. CBuilieB u ap.);

6) BBICOKME COBpeMeHHbIe TeMIlepaTypbl IMOpPOJ, B
30Hax pa3sBUTHUS HeTEHOCHOCTH «OaskeHUTOB» (B.A. Ka-
3aHEHKOB, A.3. KOHTOpOoBMY 1 Ap.).

VTOUHMM HEKOTOpble KpuUTepuy HedTeHOCHOCTHU
6Ga’keHOBCKOM CBUTHI U MPEIIOKMUM HOBBIN. [T 9TOrO
PacCMOTPUM HajIM4ye ¥ MOITHOCTb M3OJMPYIOIINX T10-
KPBIILIEK, TEPMOOAPUUECKIE YCIIOBMS B LIEJIEBOM ILJIACTE
Y TPYIITIIOBO¥ COCTaB GMTYMOMIOB.

ITo pacuetam M.IO. 3y6koBa [1], KpUTUUECKYIO MOTII -
HOCTh (QITIOMIOYIIOpa MOXKHO TPWHSITH PaBHOW 5-6 M.
[J1 yTOUHEHMS B3aMMOCBSI3€ii TONIIMH IIMHUCTBIX Ie-
peMbluek — (QIIIOUIOYTIOPOB — M CTEINeHM U3OSILUN
MapaBTOXTOHHbIX YB OT Bbillle- ¥ HUKe3aseraromx
IJIACTOB-KOJVIEKTOPOB MPOaHAIN3UPOBAHbI TTPOMBICIIO-
BbIe JaHHbIe 6osiee yeM 1o 5000 CKBaskMH. DT JaHHbIE
COTIOCTABJISUTCh C KApOTasKHBIMM KPUBBIMM [IJIsT OTIpe-
IeleHusl cTpaTurpaduueckoil MpMypoueHHOCT K Iie-
JIEBBIM OTVIOSKEHMSIM. [lajsiee BHIOVPAIUCH IIPOMBICIIOBBIE
JlaHHbIe, TIOyUYeHHbIe B MHTepBasle OasKeHOBCKOW CBU-
ThI, 06/TaJatolIe JOCTOBEPHOI MH(pOpMaIeii, BKIovua-
IOIelt MHTepBa/ OMPOGOBaHMS, XapaKTep MCITbITAHWUIA,
Ie6uUT, TepMmobapuuecKkye YeIoBus IIacTa u Jp.

Ha puic. 1 mpencraBieH rpadmk CBSI3M TOMIIMH BepX-
HEro " HYDKHEro (UIIOMIOYIIOPOB M HaJMUMST IPUTOKA
HedTH B 6aKEHOBCKO CBUTE, OTPASKAIOIINI OTCYTCTBYE
CBSI3M AebuTa HeTU C TONIIMHAMY BEPXHUX U HVDKHUX
U3OJUPYIOIIMX MTOACTUIAIONINX U TIepeKpbIBaloNMX Oa-
SKEHOBCKYIO CBUTY IJIMH.
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[TpoBeneHHbIi aHAIN3 TTOKA3aJ1 OTCYTCTBYME 3aBUCH -
MOCTY ITPOAYKTUBHOCTY 6asKEHOBCKOJ CBUTBI OT TOJIII-
HBI IIOKpbIIIEK. [To Bceil BUAMMOCTHU, MUTpaLyist HepT B
BbIllle- U HIDKe3a/IeTalluX iacTax BO MHOTOM Ofpe-
Iensiyiach Maje0TeKTOHMUECKMMI ITpoLieccaMu, KOTOpble
HEBO3MOKHO yUeCTh ITpY permoHaabHOM aHau3e. Bepo-
SITHO, CYIII€CTBYIOT JIOKa/JIbHbIe 30HbI aKTUBHOM SMUTpa-
vy HeTy 13 6aKeHOBCKOJ CBUTHI IO pas3jioMaM yepes
TepeKphIBAIOIIME WM TIOACTUJIAONIME OasKeHOBCKYIO
CBUTY TJIMHMUCTBIE TOMIM (abajakcKasi, TeoprueBcKas
CBUTBHI, TONAYMMOBCKMeEe TINHBI). [Ipy Takoii pasrpyske
B IIpefenax 3TUX 30H IIPOVICXOIUT CHUKEHME TaBJIeHMIA.
OTU MPOIECChl, TI0 BCEeJ BUAMMOCTH, MPOTEKAIM MHO-
roKpaTHO, TI0 Mepe TOro Kak B pe3y/jbTaTe reHepaiumn
U TIEPBUYHONM murpauuu YB B MOPOBOM MPOCTPAHCTBE
0askeHOBCKOJi CBUTBI BHOBb (DOPMIMPOBAIOCH aHOMAJTb-
HO BBbICOKOe T1acToBoe fmasienue (ABIIT). OHo powio 1o
TeX II0p, IT0Ka B OUePeIHOI pa3 He IIPOVCXOINIT IIPOPHIB
SKPaHMPYIOIIMX [JIMHUCTBIX TOIII. ITpy aToM popmupo-
BaHMe JIOKQJIbHBIX y4acTKOB ¢ ABII[l, BO3HMKHOBEHME
JIOKAJIbHBIX 30H Pas3TPy3KyM CBUAETENbCTBYIOT O HU3KOI
JlaTepasibHO TUAPO- U IThe30IIPOBOIHOCTH MOPO, 6aske-
HOBCKOJ1 CBUTBI.

AHanmm3 TepMob6apMUyecKMX YCIOBUI Iiesecoobpas-
HO paccMaTpMBaTh B KaueCTBe KPUTepus ST BbISBIIE-
HUSI ¥ KapTUPOBAHMS TEPCIIEKTUBHBIX MPOTYKTUBHBIX
30H 6a’KeHOBCKO CBUTHI M €e aHAJIOTOB Ha TePPUTOPUM
3anagHoit Cubupu. [Ipy 3TOM HEOOXOIMMO YUUTHIBATD,
YTO aHOMaJIbHbIE JABJIEHMS SIBJISTIOTCS CI€CTBMEM, a He
MIPUYMHOM €eCTEeCTBEHHOM ITPOMYKTUBHOCTM OaskeHOB-
CKO¥1 cBUTBI. Takoit MporHo3 6e3 6ypeHus: CKBasKMH I10Y-
TU rapaHTMPOBAHHO JIOKAIM3YET YUaCTKM C eCTECTBEHHO
MIPOMYKTUBHOCTBIO CBUTHI. 3HAUEHME IIIACTOBOI TeMITe-
paTypbl 6a’KeHOBCKOJ CBUTHI B KaueCTBe KpUTEpUs pe-
TVIOHAJIbHBIX II€PCIIEKTUB He(PTEeHOCHOCTU GakeHOBCKO
CBUTHI PACCMATPUBAETCS TIPAKTUIECKM BCEMU MCCIENO-
Barensivu (ypapu @.I., 1974, ®unmua C.1., 1984; 3y6-
koB M.IO., 1999) npu moporoBom 3HauyeHMUM Mapamerpa
90-100 °C.

[To pesynbraTam GypeHMS W TUAPOAMHAMMUUECKUX
MCCIeIOBAHMII YCTAHOBJIEHO, UTO [JIS1 TTPOOYKTUBHBIX
30H XapaKTepHbl aHOMAaJbHO BBICOKME TEeMITepaTyphbl
1 nasieHus. OQHAKO [IJIs pelleHys ITOVCKOBOI 3amaun
Heo6X0IMMO 000CHOBATh TPaHMUYHbIE 3HAUEHMS TEPMO-
OGapMUecKux MapaMeTpPOB, KOTOPbIE MO3BOJSIT PaliOHM-
pOBaTh TEPPUTOPUIO MCCIENOBAHMIT TI0 CTENEeHM Iep-
CTIEKTUBHOCTY 6aKeHOBCKO CBUTBHI.

[TpombICIOBbIE TaHHbIE MUCTIOIb30BAIMCH JJIS OTIpe-
IeJleHus] TPAaHMYHBIX 3HAUEeHUIT TepMobapuMyecKux Ima-
paMeTpoB, 10 KOTOPbIM MOXXHO OKOHTYPUTH IepCIIeK-
TUBHbIE 30HBI GAKEHOBCKOI CBUTBHI C TIOMOIIBIO KapT
TIACTOBBIX AABJIEHUIT Y TEMITEPATYypP.

AHanms TepMoGapuUeCKuX IapaMeTpOB IpOBe-
IIeH OTHEIbHO /IS YYACTKOB C PasJIMUHBIM CTPOEHVEM
0aKeHOBCKOJ CBMUTHI M CTEIEeHbI0 KaTareHeTHYecKOii
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Puc. 2. TuNusaums CKBaXKMH No Aebutam 1 pacnpegeneHme Tepmobapuyecknx ycnoBuii Ha KapTe KaTareHesa OB

(no KoHToposwnuy A.3. u gp., 2013)

Fig. 2. Wells typification by frowrates and distribution of T-P conditions on the OM catagenesis map

(according to Kontorovitch A.E. et al., 2013)
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PaitoHbl ¢ npub6an3nTeNIbHO OANHAKOBLIMU CBOMCTBaMM BayKeHOBCKOM cBUTbI (1—4): 1 — KpacHoneHuHckuin, 2 — CanbIMcKuii, 3 — ce-
BEpHOW YacTu XaHTbl-MaHcuiickoro AO, 4 — pacnpocTpaHeHus 6arkeHOBCKOM CBUTbI B AMano-HeHeukom AO; CKBaXKMHbI (5-7): 5 — cyxue,

6 — ¢ pebutamm 0o 15 M*/cyT, 7 — ¢ aebutamu > 15 m*/cyT

Areas with approximately the same properties of the Bazhenov Fm (1-4): 1 — Krasnoleninsky, 2 — Salymsky, 3 — northern part of
Khanty-Mansi AO, 4 — the Bazhenov Fm occurrence in Yamalo-Nenets AO; wells (5-7): 5 — dry, 6 — with flowrate up to 15 m*/day;

7 — with flowrate > 15 m*/day

3penocty OB. CoenaH BbIBOJ, O HEOOXOAMMOCTM ydeTa
KaTtareHeTuyeckon 3oHajibHOCTM OB Tipu ompenesne-
HUY TPAaHMYHBIX TepMOOapUUeCcKUX YCTOBMIAL. i1 Kade-
CTBEHHOTO ITPOrHO3a HEOOXOIMMO OKOHTYPUTH 30HbBI, B
rpejiesiax KOTOPBIX TeoorMyeckoe CTPOeHye 1 CTereHb
KatareHe3a OB 06askeHOBCKOJi CBUTBI OYIyT IMPUMEPHO
ONHOTUITHBI. DTO TTO3BOJUT TPOBECTYU UHAMBUAYATbHbIN
IMPOTHO3 MPOAYKTUBHOCTY Oa’K€HOBCKOI CBUTHI B IIpe-
JleJiax BbIIeJIEHHBIX 00J1aCTel ¥ TIOBBICUT TOCTOBEPHOCTD
pesyabraTa. [T KOHKPETHOV TeppUTOpUM MCC/IeloBa-
HMI1 TIepPCIIEKTUBHbIE 30HBI OYOYT OTBEUATh OTIPeeIeH-
HBIM T€PMOOAPMUYECKNM YCIOBUSIM — IUIACTOBOMY JIaB-
JIEHUIO U TUIACTOBOJ TeMIiepaType, KOTOpbie IJIsT IPYTUX
obmacTteit OyayT OTIMUATHCS.

[Ipy aHanmm3e KOHOMIIMOHHBIX pPe3y/IbTAaTOB 6bLIO
BBIZIEJIEHO UeThIpe paiioHa, B Ipemesax KOTOPhIX CBOJi-
cTBa Ga’KeHOBCKOJ CBUTBI MPUOIU3SUTEIBHO OOMHAKO-
BbI€, UTO aeT BO3MOKHOCTb IPOBOIUTb CpaBHEHME U
TUIM3ALMIO CKBAXKMH [I0 TePMOGAPUUECKUM YCIOBUSIM
BHYTPM KaskKIOTO paiioHa MHAMBUOYATbHO (PUC. 2).

KpacHomeHMHCKNIT palioH BK/IKOYAeT OJHOMMEH-
HBIIi CBOI ¥ €ro obpamjeHue, cTereHb KatareHesa OB
6a’keHOBCKOJ CBUTBI B pajioHe MK| u MK’. BaxkeHOBCKasi

CBUTA TIOACTUIAETCS abaIaKCKOI, IIPM 3TOM OT/IOKEHMUS
IOIOPCKOro yHIAMEeHTa 3aJIeTaloT BOINM3M 1IeJIeBbIX OT-
JIO)KEHUI 3a CUeT Pa3MbIBOB U PeIyIMPOBAHHON MOIII-
HOCTU TIOMEHCKOJ CBUTHI.

CanbIMCKMIA payioH B CTPYKTYPHOM IUIaHE OT/IM-
yaeTcsl OOJIbIINEN MMOrPY;KEHHOCTBIO M TOJIIVMHONM OTIO-
>KeHMIi Oa>keHOBCKOJ CBUTHI, O0jiee BbICOKOJ CTEIIeHbIO
KkarareHesa OB, rogcTuaaeTcs abajakCcKoil CBUTOIA.

Pajion ceBepHOJi yacTu XaHTbI-MaHCHUIICKOTO
AO Bxiouaer CypryTckuii cBog u ero obpamsieHue, a
TalKoKe IPYIITY BaJIOB CeBepHOI yacTy OposioBCKOi Mera-
BHaAVHbI. bakeHOBCKasi CBMUTA MMeEeT MEHbIIYIO TOIIN-
HY, TP/ 3TOM Pa3BUThl aHOMAJIbHbIE Pa3pe3bl 6AKEHOB-
CKOV CBUTBI Pe3KO YBEJIMUYEHHON MOIIHOCTU. CTereHb
katareHe3za OB 3mech HIKe, yeM B Ca/IbIMCKOM paiioHe.
OTnoxkeHus MOACTWIAKOTCS B OCHOBHOM I'eOpPIMeBCKOM U
BaCIOTaHCKOJ CBUTaMM.

B fImasio-Henenikom AO oT1/105keHMST 6asKeHOBCKOI
CBUTBHI (MCKJTIOUasi CAMble CEBepHbIe TePPUTOPUN, Te HET
JaHHBIX) B CTPYKTYPHOM IlJIaHE Hambojiee IMOrpysKeHbI,
a ee TOJIIMHA B OCHOBHOM 0o0Jibllie, ueM B XaHTbI-MaH-
cuiickoM AO. CreneHnb KatareHe3a OB 0ObIYHO BbIllIE U
pocruraer craguy MK?. Ha 3amage oHa MOACTMIAeTCS
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OTJIOKEHMSIMM abajIaKCKOi CBUTHI, HA BOCTOKE — Teop-
TMEeBCKOM M BaCIOTaHCKOJA.

[TpuBemeM KpaTKuii aHaIN3 TepMobapUUecKuX yc-
JIOBUIT GasKeHOBCKO¥ CBUTBI 10 KAXKIOMY paitoHy ¢ 060C-
HOBaHMEM I'DAaHUYHBIX 3HAUEHUT, HA OCHOBAHMM KOTO-
PbIX MOXHO BBIOCJIUTDH IMOTEHUMAJIbHO IMPOAYKTMBHDbIE
1 6GecriepcrieKTUBHbIE 30Hbl HA UTOTOBBIX KapTax Iuia-
CTOBBIX IaBJIEHUIT 1 TEMITEPATYD.

Ins paiioHa KpaCHOMIEHMHCKOTO CBOMIA XapaKTepeH
IIMPOKMIA pasbpoc IIACTOBBIX TEMIIEpaTyp W [aBiie-
HUit. [Ipy 3TOM MUHMMAJIbHOE TJIACTOBOE aBjieHUe [IJIs1
MPONYKTUBHBIX CKBAXXUH COCTaBJsIeT OKoiao 160 aTm,
mocturast 338 atm. /it CKBaXXMH ¢ meburamu 1o 15 v/
CyT TeMIlepaTypa Bapbupyet B npenenax 100 °C, omHaKo
9TO 3HAYEHME MOXKET ObITb 00YCIIOBJIEHO HEIOCTATKOM
IOCTOBEPHBIX AAaHHBIX. [l1acToBOe MaBiieHME B CyXUX
CKBa)kMHaX He mpeBbiiiaeT 120 aT™, B TO BpeMsI Kak Ij1a-
croBasi Temrieparypa moxet mocturatb 120 °C. Takum
obpasoM, dns1 patioHa KpacHonenuHckozo ceoda npusHa-
KOM 8bIs18J1eHUSl 30H C NPOMBIULIEHHOTI NPOJYKMUBHOCMbIO
MOX}em CAy#ums 3HaueHue naacmoeozo d0asseHus Oojee
150 amm (125 amm) 8He 3A8UCUMOCMU OM NIACMOBOL
memnepamypabl.

B paitone mecropoxxmenuii CaabIMCKOro 6JI0Ka B
MPOOYKTUBHBIX CKBasKMHAX HAOTIOMAIOTCS IIJIaCTOBBIE
naBneHus Boile 288 atM. IIpy 3TOM B CyXMX CKBaXKU-
Hax 3HauyeHMe IIaCTOBOrO JaBjieHust 287 aTM — Mak-
CMMaJIbHOE U3 HaO/omeHHbIX. [1acToBas TeMmepaTypa
IJISI CyXUX U TIPOIYKTUBHBIX CKBAKMH BapbUpyeT MpPu-
GMIM3UTEIBHO B OMHOM auanasoHe — 83-116 °C, omHako
B HamboJIee BhICOKOAEOUTHBIX CKBKMHAX (DUKCUPYIOTCS
MTOBBIIIIEHHBIE TEMIIEPATYPhI 10 CPABHEHUIO C CYXMMU
U HU3KONPOAYKTUBHBIMM CKBOXKMHAMM: B CKBasKMHAX
¢ me6butamm 6Gomee 15 M°/cyT macToBasi Temmeparypa
npessbimaer 110 °C. TakuM o6pasom, 8 patioHe mecmo-
poxcoeHuti CanvimMckozo 010Ka onpedessiouuM NPu3HaKom
8bls16JIeHUsI 30H NPOMBIULIEHHOU NPOOYKMUBHOCIU 516151~
emcs naacmosoe daejieHue aviule 287 amm. ITnacmosas
memnepamypa eviie 110 °C moxem Obime Kpumepuem
NOUCKA 8bICOKOOEOUMHBIX 30H. TIpy 9TOM BIMsSIHME TIIAC-
TOBOTO JABJIE€HMsI Ha IMOKa3aTelb OebuTa WIK MPOIyK-
TUBHOCTM CKBa>KMHBI OUEBUIHO, a JIJIsS BbISIBIEHMS 3a-
BUCUMOCTU MPOTYKTUBHOCTU CKBaKMH OT IJIACTOBOJ
TeMIepaTypbl HEOOXOIVM TIIATeTbHbIN aHaIN3.

Ilnsa paiioHa ceBepHOI 4acTu XaHTbI-MaHCUIACKO-
ro AO rIacToBbIe TEMIIEPATYPHI B LIEJIOM 60Jiee HU3KIE
10 CPAaBHEHMIO C OCTJIbHBIMM PACCMOTPEHHBIMMU TePPU-
TOPUSIMU U U3MEHSIOTCS B Tipefenax 75-90 °C, npuuem
B GOJBINMHCTBE MPOOYKTUBHBIX CKBAKUH (PUKCUPYIOT-
Cs1 Bapualuy TJIaCTOBOM TeMIepaTypbl B O4eHb Y3KOM
nuarnasoHe — 87-93 °C. OgHako Juana3oH IIaCTOBBIX
TeMIlepaTyp MOXKET ObITh IIMPe, TTOCKOIbKY TOCTOBED-
Hble TaHHbIe 00 VCITBITAHUSIX CKBaXKIMH B MHTEpBaJse 6a-
>KEHOBCKOJI CBUTHI HEMHOTOUMCIEHHBI. [I1acTOBbIE NaB-
JIeHMS [IJIST TPOTYKTUBHBIX CKBAKMH M3MEHSIIOTCS OT 258
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o 430 atm. 111 CyXuX CKBaXMH IJIACTOBOE JaBJIeHUE
coctaBisger meHee 155 arm. CiemoBaTenbHO, O 0aH-
HO20 patioHa 3HaueHue naacmosozo dasneHus 250 amm
(150 amm) moxcem A6AAMbCSL 2PAHUUHBIM O Bbisiele-
HUS 30H NPOMBIULIEHHOT NPOOYKMUBHOCMU OAMCEHOBCKOT
ceumel.

Iyig 6onbiieii yactu SImano-Henerkoro AO Kauect-
BeHHbI€ JaHHbI€ ITI0 MCIIBITAHUAM CKBa)XMH B MMHTEpBa-
Jie 6aKeHOBCKOM CBUTHI BeCbMa CKyOHbI. TeM He MeHee
YCTaHOBJIEHO, YTO pa3bpoC IUIACTOBBIX TeMIIepaTyp s
CKBaskKMH, BHE 3aBUCMMOCTHM OT MTOKa3aTess Ae6uTa, jie-
skuT B uHTepBasie 85-115 °C. IIpu 3TOM 3aBUCUMOCTHU
MeXIy TeMIIepaTypoit U [e6UTOM MU ITPOAYKTUBHO-
CThI0 He Habmomaercs. I[lmacToBble aBAeHUS TaKKe
BapbMpPYIOT B IIMPOKOM Amanas3oHe (127-436 atm), of-
HaKO OTMeuaeTcs] M3MeHeHMe [Oeb6uTa CKBAKWH TIpU
pocTe IIaCTOBOrO AaBieHus. Tak, B CyXMX CKBasKMHAaX
IJIACTOBOE JjaBjieHue He mnpeBbliaet 212 atM. B mponyk-
TUBHBIX CKBaKMHAX GUKCUPYIOTCS TIACTOBBIE TaBJIEHMS
oT 306 atMm. To ecTb pasnuuye IUIACTOBBIX NaBJAEHUN B
CYXMX U TIPOLYKTMBHBIX CKBOXMHAX OUeHb Benuko. Crie-
IOBAaTENIbHO, 0711 0AHHO020 patioHa 3HaueHue Nnaacmosozo
dasneHusi 306 amm (212 amm) Moxem 8A1MbCs 2PAHUY-
HbIM ONSL 8bISIGIEHUS. 30H NPOMBIULIEHHOU NPOJyKIMuHO-
cmu 6ax3eHoB8CKoLi ceumal.

B KaskmoM pacCMOTpPEeHHOM paiioHe OTMevaeTcs 3a-
KOHOMEPHOCTh I3MeHeHMiT [e6UTOB He(TV B MHTEpBaJIe
6akeHOBCKOJi CBUTBI B 3aBYCUMOCTH OT IJIACTOBOTO J1aB-
JIeHUSI, UTO TOJIHOCThIO COOTBETCTBYET OCHOBHOMY 3a-
KOHY ¢wibTpaium GiongoB B iacte — dopmyse io-
miou (MHTerpangbHas dopma 3akoHa dapcu). Pasnuuus
TPAaHMYHBIX 3HAUEHMII TJIACTOBBIX HNABA€HMUII PACCMOT-
PEHHbIX PaiilOHOB MOTYT GBITh OGYCIOBIEHBI MHOTMMM
MpUYMHAMM, & CKOpee MX COBOKYIHOCThIO. Hampumep,
M3MEHSIIOIIEIiCs] TIPOHUIIAEMOCTHIO TTOPO, GasKEHOBCKOIA
CBUTBI WJIM CTPYKTYPHBIM IVIAHOM, TaK KaK Jerpeccus
(AP) 3aBuUCHUT Takke OT 3a60ifHOTO JaBIeHUsI, KOTOPOe,
OueBMIIHO, OyleT BbIllle B MOHVDKEHHBIX ydyacTKax (Ha
Oosnblieit rybruHe) 6aKeHOBCKOM CBUTBI, IIOITOMY IS
IOCTIVKEHMST TOCTATOUHOM merpeccun Heo6Xoamumo 60-
Jiee BbICOKOE TIaCTOBOE JIaBjieHMe.

Taxk, gnst CanbiMckoro u CypryTCKOTo paiioHOB, TTe
OaskeHOBCKasl CBMUTA HAXOOUTCSI B HaMOoOIee TOTrPy>KeH-
HOJ o6nactu (myist XaHTeI-MaHcuiickoro AO), xapakTep-
HbI HanboJiee BbICOKME IJIACTOBbIE IaByieHus. [Ipy aTom
CYILIECTBEHHOE TIOTPY)KeHMe O6GakeHOBCKOM CBUTHI Ha
Tepputopun SAmano-Henenkoro AO Takke OTpaskaeTcst
Ha KapTe IJIaCTOBBIX JABJI€HUIT — B 1[eJIOM OHU 3HAUU-
Te/JbHO BbIllle, YeM B XaHTbI-MaHcuiickom AO. B SIma-
no-Henenikom AO OTUET/IMBO BBIIESIOTCS IBE 061acT
QHOMAaJIbHBIX IIACTOBBIX TaB/IeHN B 6a)KEHOBCKOI CBY-
Te — Ha CeBepe U B BOCTOUHOI yacTu. AT 06/1aCTU MOTYT
OBITb MMePCIIEKTUBHBIMYU 00bEKTaMM KaK Ha HEe(Th, TaK U
Ha ras (puc. 3).
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JINTONMOTMYECKMII CcOCTaB Oa>kKeHOBCKOM CBUTHI,
a TouHee, ee HauboJee TUIOTHBIX MPOCIIOEB OYEHb W3-
MeHYMB 3a CYeT pa3HO0Opa3ust BTOPUUHBIX ITPOIECCOB B
ToJIIE, Garogapst ueMy IpoHuIIaeMocTh (k) CUIIbHO Ba-
pBUpPYET Jaxke B IIpefieniax OJHOTO MeCTOPOKIEHMS MU
3asexxn. [IoaToMy B 30Hax C HUM3KOM IMPOHUIIAEMOCTBIO
MIPOMBINIVIEHHbIE €OUTHI MOTYT ObITh ITOCTUTHYTBHI 3a
CUeT IOBBIIIEHNS eTIPeCcCU, T. €. TIOBBILIEHNUS TIacTO-
BOTO JABJIeHUs WK TTOHVKeHMSI 32001 HOTO.

B paccmoTpeHHBIX paiioHax (3a uckiaoueHuem Ca-
JIBIMCKOTO 6J10Ka) He HabII0gaeTcs SIBHOV 3aBUCUMOCTHU
IebuTa OT IJIaCTOBOJ TeMmepaTypbl. Hanbosee BbICOKME
IJ1acTOBbIe TeMItepaTypsl (6oee 110 °C) B 6askeHOBCKOi
cBUTe GUKCUPYIOTCS B paitoHe Casbivckoro u KpacHore-
HMHCKOT'O MeCTOPOKIeHMIi. AHaIOTMUHbIe 06/IaCTH €CTh
U B CeBepo-3allaJHoil M BOCTOUHOI 06sacTsax SIMaso-
Henenkoro AO (cM. puc. 3).

CB$I3b MPOMBIIIEHHOM IPOAYKTUBHOCTU C TIjIac-
TOBOV Temriepatypoii B CaJbIMCKOM paliOHe MOXKET
OOBSICHSITBCST BBICOKOI CTeNeHbI0 KaTareHeTUYeCcKoit
3penoctu OB, o6yctoBUBIIEl (hOpMUPOBaHKE B Kepore-
He 3HAUUTETbHOTO 00beMa TOTIOTHUTEIbHOI OpraHmnye-
CKOJt e MKOCTH, 3aTI0JTHeHHO HedThIo, 3a CUeT Iepexoaa
TBeproro OB B xxuakue YB. Kpome TOro, ¢ moBbillieHUEM
IUIACTOBOI TeMIlepaTypbl YMEHbIIAeTCs BSISKOCTb (1)
HedTH, 3a CUeT Yero yBenuumuBaeTcss KO3bOUIMEHT
runponpoBogHoctu (kh/p) u, ciemoBaTeNbHO, NeOUT
CKBaKMHBI.

YcTaHOBJIEHHBIE pa3IMyHble TI'PaHMYHbIE 3Have-
HUST TepMobapuUecKyX MmapaMeTpoB [JIs1 pasHbIX paiio-
HOB pa3BUTUSI GasKEHOBCKOJ CBUTHI IOKA3ajay Liejieco-
00pa3HOCTb ¥ BaSXKHOCTD ITPOBEIEHHOTO PaliiOHMPOBAHNSI.
JTO JoKa3biBaeT HEOOXOOVMMOCTh KapTUpOBaHMus 0Oa-
’KEHOBCKOJ CBUTHI Ha OCHOBAHMM TIpeijiaraeMbIX Me-
TOAVIK OTHENbHO JJIS1 KaXKIO0V KOHKPETHOW M3ydyaeMou
TEePPUTOPUIA.

Heo6xomumo Takske pacCMOTPETh COCTaB OMTYMOW-
JIOB B KayeCTBe IOTOJHUTEIbHOTO MOUCKOBOTO KpUTe-
pUS IPOAYKTUBHOCTY GaXXeHOBCKO CBUTHI [2, 3, 4]. Jla-
6GopaTOpHbIe MCCIeIOBAaHMS KepHaA CKBaKMH, B KOTOPBIX
MpOBeIeHbl KOHAMIIMOHHbIE ONMPO6GOBaHMS, TOKA3aIN,
YTO OMTYMOMIABI B CKBAKMHAX, BCKPBIBUIMX HEDTSHbIE
3a/IeKit OaKeHOBCKOM CBUTHI , 3HAUUTEIBHO Goraue VB
(78-85 %) v cpemy HUX TIpeo61aJaloT HachIeHHbIe VB,
10 CPaBHEHUIO C GUTYMOUIAMM CYXUX CKBasKMH. TaKMM
06pa3oM, ITOPOBOE MPOCTPAHCTBO TOPOJ, Oa’KeHOBCKOI
CBUTHI B paiiOHe TMPOAYKTUBHBIX CKBaXUH 3arOTHEHO
CPaBHUTEBHO JIETKOJ MaJIOCMOJIMCTOM HedThIo. B ckBa-
KMHAX, TIe «CyX0» WM TIOMydeHbl JIUIIb He3HAUMTeb-
Hble TIPUTOKY, OUTYMOUABI 3HAUUTENbHO OemHee VB,
MpY 3TOM OTMeYaeTcsl MOBbIIIIEHHOEe CofepskaHue CMOJT
1 achambTeHOB (pUC. 4). DTO CBUAETEILCTBYET O TOM, UTO
JlaHHble CKBaKMHbI BCKPbUIM OCTATOUHbBIE 3aJeXu, U3
KOTOPBIX GOJIbIIast YacTh HedTV SMUTPUPOBAIA B ITOMI-
CTUJTAIOIIVEe MUY TIepeKpbIBaloliie pe3epByaphl.

Puc. 3. KapTa nnactoBbix AaBneHUI 6aKeHOBCKOM CBUTbI
B Amano-HeHeukom AO

Fig. 3. Map of formation pressure in the Bazhenov formation,
Yamal-Nenets AO

KAPCKOE

BeposTHble 30HbI (1, 2): 1 — 6ecnepcnekTMBHble, 2 — CKoMJie-
HUA rasa B 6aXKeHOBCKOM CBUTE; 3 — CKBaXUHbl, 0becneyeHHble
KOHAMLUMOHHbBIMU AaHHBIMW UCMbITaHWI B MHTepBane 6axeHoB-
CKOM CBUTbI

Zones of possible (1, 2): 1 — lack of oil production potential of
the Bazhenov Fm, 2 — gas accumulations in the Bazhenov Fm;
3 — wells with available standard data on testing in the
Bazhenov Fm interval

[Mpu mccnemoBaHUM OGUTYMOWIOB ITOPOH, Pasany-
HbIX (Dpakumii (puc. 5) yCcTaHOBIEHO, UTO B 0Opasmax
perynsipHoii popmbl (OP® — mmnimHIapel) UM o6pasiax
rpyboro apob6nenust (OTO) (mo 0,25 MM) MpeobIagaoT
VB. B TO ke BpeMsI B TeX ke 06pasiiax ImIpy MeJIKOM Jpo-
6nervm (OM]] < 0,25 mm) 6utymonasl Ha 80 % cocTosiT
u3 cMos U achasbTeHOB U TPENCTaB/ISIOT CO60M ocTa-
TOuHble 6uUTyMouabl. CesaH BbIBOJ, UYTO IIPU paboTe C
obpasuamu OPII u OIJl mccaemyoTcsl OTKPBIThIE MOPHI,
a rpu OM/I — B OCHOBHOM 3aKpbIThIE.

O6bemM 6uTYyMOMAOB rpyrmbl OM]I He IpeBbIIIaeT
15 % o6beMa Bcex 9KCTPAKTOB. 3HAUUT, EMKOCTb 3aKPbI-
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Puc. 4. TpuroHorpamma rpynmnoBoro coctasa 6uTymonzos
6a’KeHOBCKOI CBUTbI MPOAYKTUBHbIX, Ma0AeBUTHbIX
N CYXMUX CKBaXKMH

Fig. 4. Triangular diagram of bitumoid group analysis for the
Bazhenov formation in productive, marginal, and dry wells

Puc. 5. TpuroHorpamma rpynnoBoro coctasa 6utymonaos
OTKPBITbIX M 3aKPbITbIX NOP M3 NOPOZA, 6axKeHOBCKOM CBUTDI

Fig. 5. Triangular diagram of group analysis for open pore bitumoids
and close pore bitumoids from the Bazhenov Fm rocks
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Wells (1, 2): 1 — productive, 2 — marginal dry

TBIX TIOp He TipeBbImiaeT 1 %. Kak 6bUIO MOKAa3aHo, Mpyu
ucwremoBaHuy 06pasioB OM/I M3y4yatoTcss MMEHHO 3aK-
PBITBIE TTOPBI. VIX pasmep 1 cOCTaB HACBIIIAIOIINX UX OV-

O6pasupl: 1 — OP®, 2 — Or4, 3 — oMA4
Samples of: 1 — regular shape, 2 — coarse crushing, 3 — fine crushing

HUCMbIX nopod, Uu30aupyrwwux Hepmenpouseoosujue
nopodsl U 6Gaj;eHUmMsl 0Mm NecUaHvlX pe3epsyapos YB»,
He SIBJISIETCS B [IOJIHOV Mepe KpUTepueM IIPOTrHO3UPO-

TYMOUAOB (CMOJIbI, achaabTeHbI) JOKA3BIBAIOT, UTO OHU
He UTpaloT PO B 001IeM 0ObeMe PecypcoB U 3aI1acoB,
MO3TOMY MMM MOXKHO TMpeHeOpeub. Mcxoms U3 3TO-
r0, MOKHO CieJlaTh BbIBOJ, UYTO B 6asKeHOBCKOI CBUTE
B TEPCIeKTUBHBIX 0OJIACTSIX MOXHO OXUAATH JOObIUY
JIeTKUX MaJOCMOJIUCTBIX, & B MasJOIepCIeKTUBHBIX —
TSDKEJIbIX CMOJIUCTBIX «OCTAaTOUHBIX» HeTeil. DTOT BbI-
BOJI, TIOATBEPKAAeTCS pe3y/abTaTaMy aHa/i30B MHOT'O-
YMCJIEHHBIX P00 6askeHOBCKOI HepTH.

B 3aKk/ioueHue OTMETUM, UTO «Haauyue Hao u noo
OaxeH08CcKOll c8uMoli docmamouHo MOWHbIX NaYeK 2/1u-

BaHMsI ee MePCHeKTUBHbBIX 30H M3-3a OTCYTCTBUS IBHOIA
CBSI3Y TOMIUMUH QIIOUAOYIIOPOB U TMPOAYKTUBHOCTMU.
B TO ke BpeMsI KpUTEPUIt «8bICOKUE COBPEMEHHbIE MeM-
nepamypsl hopoo 8 30Hax pazeumus HeghmeHocHocmu 6a-
M(EHUIMO08» TOITPKO B KOMIUIEKCE C TUIaCTOBBIM JIaBI€HU-
€M IT03BOJISIET TPOTHO3MPOBATh MEePCIIEKTUBHbIE 30HBDI.
B mepeueHb KpUTepUEB IMOTEHIMAIbHOI MPOTYKTUB-
HOCTU Oa’keHOBCKOJ CBUTHI IpeajiaraeTcs BKIIOUUTD
2pynnosoii cocmas Oumymoudos, 3KCTParMpoOBAHHBIX
13 KepHa.
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