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MpeanoKeH anropuT™m noacHeTa 3anacos OTI0XKeHNN 6aXKeHOBCKOM CBUTbI 06bEMHbBIM METOAOM OLHOMO U3 MECTOPOMKAEHUIA
3anaaHo-CubupcKoi HedpTerasoHOCHOM NPOBMHLUMN. B CKBaXKMHAX MECTOPOXKAEHMA NPea/araeTca BblAeNATb KOANEKTOPbI ABYX
TMnoB. Konnektopbl | TMNa — 3TO NOPOBble KOANEKTOPbI, 3GdEKTUBHbBIE TONLWMHBI KOTOPbIX YCTaHABANBAKOTCA NO NPAMbIM Ka-
YecTBEHHbIM MPU3HaKam — no AaHHbim TNC 1 KepHa. Konnektopbl |l TMNa BblAeNATCA B MHTepBanax paboTaloLmx TONLLMH
nocse rmapopaspbisa NaacTa UAK 4pyroro BO34eNCTBMA NO AaHHbIM NPOMbICNOBO-Te0PpU3NYECKMX UCCeaoBaHmiA. MopmcTocTb
1 HedTeHaCbILLEHHOCTb onpeaenatoTcs no KepHy u MC. NpeasoKeHHbIN aAropuTmM NO3BOAET B KAYECTBE KO/I/IEKTOPOB Bblae-
NATb HE IMTOTUMbI UAW NAACTbI C ONPeAEeNeHHOM reOXMMNYECKOM XapaKTEPUCTUKOM, a MPOHMLAaEeMble MHTEPBA/IbI, XapaKTepK-
3ylOLMECA HANNYMEM NPAMbIX NPU3HAKOB MK NPUTOKOB MO NPOMbICNIOBO-TEOPU3UYECKUM UCCIe0BaAHUAM.
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The authors propose an algorithm using the volumetric method for reserves calculation of the Bazhenov Fm in one of the fields within
the West Siberian Petroleum Province. It is suggested to consider two reservoir types. 1st type reservoir is a porous reservoir with net
thickness determined in accordance with the direct qualitative features on the basis of log and core data. 2nd type reservoir is iden-
tified on the basis of PL data in the producing intervals after fracturing or some other stimulation/treatment. Before fracturing, total
reservoir thickness over the well is determined basing on the statistically revealed relationship between thickness of 1st and 2nd type
reservoirs. Porosity and oil saturation are determined from core and log data. The proposed algorithm allows to identify as reservoirs
the permeable intervals characterised by the direct qualitative indicators or inflows in accordance with PLT, instead of lithotypes or
beds with certain geochemical features. Reserves calculation in the Bazhenov Fm is possible only when the most advanced methods
of site and section exploration using seismic, core, and log data are applied together with the focused formation testing efforts. One
cannot hope for success by means of processing a large number of wells with old materials for such a complicated object. The pre-
sented reserves assessment algorithm should be considered a purely engineering solution; the authors believe that analysis of all the
material complied on the problem allows making a conclusion that today there is still no rigorous solution for reserves assessment in
the Bazhenov-type formations.
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B 2017 r. TocygapCTBEeHHOJ KOMMCCHEN MO 3aracam
MOJIe3HBIX MCKOTaeMbIX PocHeapa ObLIO YTBEPSKAEHO
«BpemMeHHOe MeToAy4yeckoe PyKOBOICTBO IO IOACYETY
3amacoB HeTU B TPEIIVMHHBIX U TPEIMHHO-TIOPOBBIX
KOJUIEKTOPAX B OTIOXKEHUSIX OasKeHOBCKOI TOMIM 3a-
nazsHo-Cubupckoii HedTerasoHOCHOI MPOBUMHIMM» [1].
ABTOpBI CTaTby MOMbBITAUCH TI0 BO3MOXKHOCTY UCIIOb-
30BaTh IIOAXOMbI, OMMCaHHbIe B AoKyMeHTe I'K3, mis
Mo/IcueTa 3aracoB HedTM OTHOTO U3 MEeCTOPOXKIEHMIA
B 9TOM peruoHe. [Ipy 060CHOBAaHUM TUIOMIAAN 3aJIEXN,
KaTeropmsalyyu 3aracoB, Kod(pduieHTa M3BIACUEHUS
HedTM 3T MoAXOAbI ObUTM MTPUMEHEHBI, OIHAKO IT0 APY-

T'MM BOIIpOCaM MCIIO/JIb30BATb ITOJIO’KEHMS YTBEP)KOEH-
HOI'oO JOKYMEHTa IIPaKTU4YeCKN He yaa/ioCh.

Io yTBepkIeHuss «BpeMeHHOro MeTOANYEeCKOTro
DPYKOBOJCTBA...» [1] MomcyeT 3amacoB B OTVIOKEHUSIX 6a-
>KEHOBCKOJ CBUTBI IPOBOAWICS IO YIIPOIEHHOJ CXeMe,
CYTb KOTOPOJ 3aK/I0Ya/Iach B CI€yIOLIEM:

— 3a 3 (eKTUBHbIE TOMLVHbI (H,;,) B CKBasKMHAX ITPU-
HMMasiach 1/3 (uHorga 1/4) o61eii TOMIIMHbI CBUTHI (H);

— IOPUCTOCTb KOJUIEKTOPOB IIPMHMMAJIACh 110 pe-
3y/lIbTaTaM OT[e/IbHBIX M3MepeHNUl Ha KepHe U B Cpefi-
HeM cocTabiisiia 8 %;
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— He(TeHaChIIeHHOCTh KOJJIEKTOPOB ITPMHMMA-
Jlach IIOCTOSTHHOM 1 paBHsiack 0,85, nHorma 0,90;

— 3arachl IIPOMBILIJIEHHON KaTeropuu C, BbIAens-
JIXCh TOJIbKO BOKPYT MPUTOUYHBIX CKBaXKVMH; 3aI1achbl KaTe-
ropuu C, He BbIJeISITUCD;

— k03 duIMeHT MU3BIeUeHMs HeDTU TPUHMMAIICS
Ha ypoBHe 25 %. Pacnipenenenne KVMH 3anexkeit 6axe-
HOBCOJi CBMUTBI IO JaHHbIM I'oc6anaHca 1mo YpaabCKOMy
n Cubupckomy @O Ha 01.01.2017 T. BRIIISIOUT CJIEQYIO-
M 06Pa3oM.

Hambonee mNpMHOMIIMAIBHBIM M MaKCUMMAaJIbHO
BJIMSIIOIIYIM Ha 0ObeM 3aItacoB IOACYETHBIM IapaMeT-
pom siBisieTcst apdexkTuBHAs ToamyHa. Panee, B 1970-
1980 rr., 3HaueHue H/3 GbUIO MPEIJIOKEHO, UCXOMs U3
pesynbraToB [MIC 1O crenyasbHBIM TEXHOJIOTUSIM, B
TepPBYI0 Ouepeib [0 METOAVIKE IBYX PACTBOPOB, BpeMEH-
HBIM 3aMepaM, MCCIeJOBaHUSIM <«KapOTask — MCIIbITa-
HUSI — KapoTaxk» U T. 1. [Ipy aHa/mm3e 3TUX pes3yabTaToB
0Ka3aJI0Ch, YTO 3(PGEKTHI OT IPMMEHEHMSI CIIeMaIbHbIX
METOOUK eCThb, HO, K COKaJIEHMIO, OHM ITPOSIBJISIIOTCST Ha
pasHBIX yJyacTKaX CTBOJA CKBaKMHBI. I103TOMY ObLIO
TIPUHSITO pellleHVe He PeKOMEHJ0BaTh Ty WM MHYIO
CTIelMabHyl0 METOIMKY, @ UCIOIb30BaTh ITOCTOSIHHOE
COOTHOIIIeHMe MeXAy 3HaueHUsIMU 3PGeKTUBHON U
06111eit TONMIH 6askeHOBCKOJ CBUTDI, HE BBIAEISIS HPK
3TOM 3 PEeKTUBHBIE TOJIIMHBI B pa3pe3e GaskeHOBCKOIA
CBUTBHI. B TO ke BpeMs BbICKa3bIBAIIOCH MTPETIONIOKEHNE,
YTO MMEHHO TaKO} IOAIXOA, B Oymyliem, Ipy HaJIUIun
60J1ee HaZeXKHbIX METOMOB ITOfCUeTa 3aI1acoB, II03BOJIUAT
JIE'KO BHECTU ucrpaBjeHus B [oc6anaHc.

SlcHo, uTO TIpenokKeHHbBIV TOAXOM, MPaKTUUYEeCKU
He UCIIO/b3YIOIMIi Te0oro-reodusmnyeckyio nHdopma-
1mio o paspese (I'MIC, kepH, UCTIBITaHUS), HE MOKET ObITh
MIpUMeHeH ceifuac, Korjga 1mo 6askeHOBCKO CBUTE HaKO-
TJIeH OOMbIOM 00BeM JaHHbBIX.

B cBsSI3U C M3n0KeHHBIM, OblIa TPeJIoKeHa IpyTast
MeTOAKa 000CHOBAaHMSI ITOICYETHBIX [TAPAMETPOB U B I1e-
JIOM 3aItacoB MeCTOpOKAeHMs. B cTaTbe TpuBeneHbl pe-
3y/IbTaThl UCCIEIOBAHMI VICKITIOUMTEIbHO MHKEHEPHOTO
pelleHusI OLIEHKM 3a11acoB HeTH B 3a/iekax 6aKeHOBCKOM
CBUTBL. ITU UCC/IENOBAHMST HUKAK He OTHOCSITCSI K BOIIPO-
caM (popMMPOBaHMS OasKEHOBCKO 3aJ1e3K, MUrpanyy YB
u T. . Bo «BpeMeHHOM MeTOmMYeckoM pPYKOBOZCTBE...»
OITMCAH CITOCOO TOICYeTa 3aI1acOB OObEMHBIM METOIOM
C WCIOJIb30BaHMEM TpPEX TMOIXOMO0B — JIMTOMOTUYECKO-
r0, TeOXMMMYECKOTO U TeXHOJIOTMYecKoro. B mokymeHTe
YKa3bIBAE€TCS, UTO OH «...SIBJISIETCS] TIEPBUYHBIM METOIOM
oneHKU. [Tpy Hamuum JaHHBIX O cofepskaHu YB B KepHe
Ha OCHOBAHUM IMMPOJIUTUYECKOTO aHA/IN3a IIPOM3BOATCS
YTOUHEHME 3aTacoB, YCTPAHSIOTCS TTPOTUBOPEUMS C 00b-
€MHOI1 MOZeJbI0, a Ha CTaAVM OMBbITHO-IIPOMBIIITIEHHOM
9KCIUTyaTaIly He TOJbKO IMOIOMPAETCS] TEXHOMOTHS pas-
pabOTKM, HO U YTOUHSIIOTCSI M3BJIeKaeMble 3armachi» [1].

PaccMoTpuM 3T IOAXObI TIPY PeIlIeHNUM OCHOBHO-
ro, IMPO6JIEMHOTO BOIIPOCA ITO/ICYeTa 3aracoB B OTIOXKe-
HIUSIX 6KEHOBCKO CBUTBI — BbIIEJIEHNS KOJUIEKTOPOB.
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BeigenieHue KO/NJIEeKTOPOB

Bo «BpemeHHOM MeTOIMYECKOM PYKOBOICTBE...»
YKa3bIBAETCS, UTO «...00JBIIMHCTBO CXOOUTCS BO MHe-
HUM O KPEMHMUCTBIX PagMOISIpUTAX KakK O HaWIy4IInX
KOJIIEKTOpaX, KaJbLIUTU3UPOBAHHbIE U AOJTOMUTU3U-
pOBaHHbIe PA3HOCTM OIEHMBAIOTCS HEOOHO3HAUYHO, a
TIOPOJIBI, ComepsKaliye TIMHUCTYIO TTPUMeCh, OOTbIINH-
CTBOM MCC/IeOBaTeIeli OTHOCSITCS K HEKOJIJIEKTOPAM».

B cBsI3M C 3TMM aBTOpbI CTaThM MpeAjiaraioT BbI-
JleJiITh B pa3pe3e CBUTHI TPU Kjacca JIUTOTUIIOB, U3
KOTOpBIX TEepBbI KIacC (KPeMHUCTbIEe PaTUOISIPUTHI)
TOTHOCTBI0O OTHOCUTCS K KOJUIEKTOpaM, BTOPOI Kiacc
(KapObOHATU3MPOBAHHbIE PAmMOISIPUTBI) — Ha 50 %, a
TPeTUil (IIMHUCTO-OMTYMUHO3HbBIE IIOPOABI) ITPUUMC-
JISeTcsl K HeKojuleKTopam. I Bble/ieHUs] TUTOTUIIOB
TpejJiaraeTcst MPMMeHSITh KaK OOLIeNPUHSIThIE METOIN-
KU Ha OCHOBE pPe3yJbTaTOB M3y4eHUsI KepHa U CTaHAapT-
Horo koMmiuiekca I'MC, Tak ¥ METOAMKH I10 TUTOTUIIN3A-
LMY HAa OCHOBe pacimpeHHoro komiuiekca ['MC.

ABTOPBI CTaTh¥ CYMTAIOT YKPYITHEHHYIO TTPUHIIUIIN-
aJbHYI0 JIMTOTUIIM3ALMIO pa3pe3a CBUTHI BIIOJHE IpPU-
eMJIeMOJi B KauecTBe 00ILei [JIs XapaKTepUCTUKM 00b-
exTa. OMHAKO UMCIEeHHbIE 3HAUEHMS TOJIM KOJJIEKTOPOB
B cymMapHoii TonmuHe [ u I1 kimaccoB mpeacTaBisioTCs
MaJI0060CHOBaHHBIMU. Ellle 60s1bIlIe BOITPOCOB BO3HMKA-
et 1o auddepennyanym paspesa o I'VIC gaske pu rpu-
MEeHEHUM PacHIMPeHHOro0 KOMILUIEKCA M UCIIOIb30BaHUN
uHbopMaLy 1Mo kepHy. HessicHo, Kak Ha IMpaKTUKe yKe
ceiivac (a «PekomeHgaImm...» MPUHSITHI Ha 18 MecsiieB)
peanu30BaTh MpeAjIoKeHHYI0 IMTOTUITU3ALIUIO.

ABTOpBI BO «BpeMeHHOM MeTOAMYeCKOM PYKOBO/I-
CTBe...» IpuBeu Tabs1. 4.2.1, U3 aHaIM3a KOTOPOIt cemy-
€T, UTO Ha MPAKTUKE TPYAHO BbIIETUTD TOMIIMHBI KOKIO0-
o KJIacca € yueTOM TOT'0, UTO pa3nyHble UccaeqoBaTenmn
M0-pa3HOMY Ha3bIBAlOT MOPOAbI, IPUHAJJIEXAIME Of-
HOMY Kiaccy. Tak, B 3TOi1 Tabauile KpeMHUCThIE TTIVHA-
CTO-KeporeH-KpeMHUCTbIe TTIOPO/Ibl Ha3bIBAIOTCS PaAO-
JIIPUTAMM KPEMHUCTBIMM, CWJIMLIUTAMU, CUIULIUTAMU
C/1aBGOTIMHUCTBIMMA U T. 1.

B 11e/10M BbIfie/ieHMe KaKoro-11bo JUTOTUIIA B Kaue-
CTBe KOJUIEKTOPA HEJb3SI MpU3HATh 0O00CHOBAHHBIM. JTO
PaBHOCMJIBHO YTBEPSKAEHMIO, YTO KBApPILIEBBIN TECYaHUK
WJIV OPTaHOTeHHbII M3BECTHSIK SIBJISIETCS KOJIEKTOPOM 6e3
yueTa ero GuIbTPaIliOHHO-eMKOCTHBIX XapaKTEPUCTHK.

Ecin ske TOBOPUTH O T€OXMMMUYECKOM IOAXOJE, TO
€ro CTOPOHHMKM B KauecTBe 3(GheKTUBHBIX TOJIINH
MpeJiaraloT paccMaTpuBaTh MHTEPBasbl, I[je OTHOIIe-
Hue S,/TOC (oTHOLIEHMe TTMKa cofepykaHus YB 1o kepHy
rpu HarpeBe 1po6sI 7o 300 °C, mocTaTovHOe [is Bblae-
JIeHUs TTOIBVDKHOM HedTH, K 001eMy COmepsKaHMI0 Op-
raHMYeCcKoro yriiepojia) MpeBbllllaeT IIOPOroBOe 3Haue-
Hue 100 mr/r. Takoi Moaxo/ OnMcaH BO MHOTMX paboTax
reOXVMMKOB, HalIpyMep B cTaTbe [2].

OnyH 13 aBTOPOB JAHHOI CTaTby BbICKA3aJl COMHe-
HUSI TI0 TOBOAY IPaKTUUECKOTO TMPUMEHEHUS] TaKoro
MOAX0Aa IJ151 OLLeHKM 3a11acoB [3]. YKa3bIBaJIOCh, YTO HU B
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OIHOII paboTe HeT 060CHOBAaHMSI TPAHUYHOTO 3HAUEHNS
S,/TOC = 100 pjis1 BeIAEIEHMS KOJIEKTOPOB. Kpome TOTO,
e S; OTpaskaeT MMEHHO CojiepskaHue IOABVOKHOM
HedTH, TO yUeT moboro apyroro napamerpa (3gecs TOC)
yKe InirHui. OTMeuanoch Takke, YTO MIpYMeHeHMe Teo-
XMMMUUECKOTO TIOAX0[a OTPaHMUMBAETCSI MHTepBaJaMu
¢ or6opom KepHa. Vicrionb3oBaHme ke gaHHbix TUC mjis
ompenesieHNs YiCcaeHHbIX 3HaueHui S, u TOC, oco6eHHO
B CKBaKMHAX CO CTAaHIAPTHBIM KOMILJIEKCOM, KpajiHe 3a-
TPYIHUTENIbHO.

BbicKasaHHbIe 3aMeyaHiisi OTHOCSTCSI TOJIBKO K BO-
rpocaM OOOCHOBaHMSI ITOACUYETHBIX IapaMeTpPOB 00b-
€MHBIM CITOCOO0M U HMKaK He OTPUIAIOT MHGOPMaTUB-
HOCTb TEOXVMMUM TIPU U3YUEeHUM OasKeHOBCKO CBUTHI B
KauecTBe HeTeMaTePUHCKOI TOJIIIN.

[penaraembiii BO «BpeMeHHOM METOIMYECKOM PY-
KOBOZICTBE...» IOTIOJTHUTEIbHBII MeTOJl MaTepUaTbHOTO
GasaHca TIO3BOJISIET OLIEHUTH TOMBKO APEHUPYEMbIe M3-
BJIeKaeMble 3a11achl, B CBS3Y C YEM ero IIpMMeHeHNe BO3-
MOXXHO TOJIBKO TIPM JOCTATOUHOM 3KCILTYaTallIOHHOM
pa3bypMBaHUM 3aJIEKMN.

Takum 06pa3oM, MOKHO KOHCTATMPOBAThb, YTO U3-
JIOKeHHbIe BO «BpeMeHHOM MeTOOMYECKOM PYKOBO-
CTBE...» TIOJIOKEHUSI O BBIAEIEHUM KOJUIEKTOPOB HOCST
06IIMIT XapaKTep U He colepsKaT OJHO3HAUHbIX ITPAKTHU-
YECKUX PEKOMEHIAIINIA.

Han6osbImii ONbIT OCBOEHMS 3aJIesKeil CJIaHLeBO
Hed™n umeercs y HedTsiuukoB CIIA. Tam enyHCTBEHHO
JIOCTOBEPHBIM CITOCOO0OM OILIEHKM M3BJIEKAEMbIX 3aria-
COB He(TM CJIaHIEBBIX KOJJIEKTOPOB, MPUHATHIM O06-
IIeCTBOM MHKEHEPOB 10 OlleHKe 3aracoB HedbTH 1 rasa
(SPEE), siBiIsIeTCs CI1oco0, OCHOBAHHBIM Ha aHaau3e pa-
OO0TBI MPOTYKTUBHBIX CKBAKVH Y HAKOITJIEHHO TOOBIUM
10 pa36ypeHHOMY 3KCILTYaTaIl[MOHHOM CETKOM YJ4acTKy
[4]. Ons ero peanusanyuy HeO6XOAUMO OypeHMe MHOIMX
[IeCSITKOB CKBa)KVH.

B Poccum gyt pOMBILIZIEHHON UM Aaske OIBITHOM
pas3paboTKy HeoOXomyuMa IpeaBapuTenbHas (Iocie OT-
KPBITUSI MECTOPOKAEHMsI) OlleHKa 3aracoB. [IoaToMy Ba-
puaHT, nipenyiokeHHbIN SPEE, 3mech He MpUMeHNM.

ABTOpBI CTaTby MpeJiaraT aJbTepHATUBHbIN MO/ -
XOf, K BbIJI€JIEHUIO KOJUIEKTOPOB B OTJIOKEHUSIX OaKeHOB-
CKOJi CBUTBI. DTOT ITOAX0], OCHOBAH Ha BbIEJIEHMUN B pa3-
pe3e He MHTEPBAJIOB C OIMpe/ieIeHHO JUTONIOTHeN MUIn
C onpeneeHHbIMM TeOXMMUYeCKIMMM ITOKa3aTeIsIMHI, a B
TepBYIO OUepeib MHTEePBAIOB, XapaKTepPU3YIOIIMXCs Ha-
JIN4reM IIPOHUIIaeMOCTH.

DTOT MOIXOM, aBTOPOB 6a3MpyeTcs Ha OCHOBHBIX IT0-
JIOKEHMSIX TIPOMBICIIOBOJ TeO/IOTUI, KOTa B KadyecTBe
KOJUIEKTOPA BBIIEJISIOTCS IMOPOAbI, Cararollye MHTepBa-
JIbI pa3pesa, KOTOpble 06/1afAI0T MPSIMbIMU WJIM KOCBEH-
HBbIMM TIPU3HAKaMI KOJIJIEKTOPA, a IMPOHUIIAEMOCTb 3TUX
MHTEpBaJIOB ITOATBEPKIAETCsI pe3ylbTaTaMy OIIpoOoBa-
HUIA U VICTIBITAHUT B OTKPBITOM CTBOJIE, B TOM YMCJIE OIIPO-
60BaTeISIMM Ha KAPOTAXKHOM Kabesie UM B KOJIOHHE.

IepeueHb STUX MPU3HAKOB U CITOCOOBI X YCTaHOB-
JIeHusT TIOAPO6GHO OIMMCaHbI B JIUTEpaType, HarpuMep B
pab6ore [5].

s 3anexxeil HeTU B OTJIOKEHUSIX OaKEHOBCKO
CBUTBHI XapaKTEPHO, UTO IMOPOMbI, comepskaiuye HedTh,
HeTenpon3BOIsIIME ¥ He SBISIOTCS KOJJIEKTOPOM B
TPAAUILMOHHOM IMOHMMAaHMUM. DTU MTOPOIbI (COBCTBEHHO
OasKeHMThI) XapaKTePU3YIOTCS IIPAKTUUECKM HYIeBO
MIPOHMUIIA€MOCTHIO ¥ IIPY UX UCIIBITAHUY TPUTOKA (ITION-
OB OOBIYHO He IMOyJaloT. A Ipu MCCIeqoBaHNM KepHa
€ro MPOHMUIAEMOCTb, €C/I OH He ObLT TOABEPKEH TeX-
HOT€HHOJ1 TPeIIMHOBATOCTH, COCTAB/ISIET OOBIUHO COThIE
IOV MUJUTAIAPCH U MeHee.

ITpoMbIlIIEHHbIe TIPUTOKU He(hTU U3 TaKUX OTJIO-
SKEHUIA TTOJTYYat0T OOBIYHO TTOC/IE TTPOBEIEHMS TMAPOPas-
pbIBa IJIACTa C 3aKpeIieHueM TpelyH IIPOIaHTOM, T. €.
9TU TIPUTOKM TIOJIYYAIOT YK€ U3 IPYToii, UCKYCCTBEHHO
chOpMIMPOBAHHOI Cpenbl, CBOMCTBA KOTOPOI IO JaH-
HBIM MccaenoBanus KepHa, [YIC u ucrbITaHMSIM, BBITION -
HEeHHbBIM [0 TIpOBeJeHMsI TUApopa3pbiBa IacTa, onpe-
JIeJINTD HeJTb35I.

Takum 06pa3oM, eciu AJisT OOBIYHBIX KOJJIEKTOPOB
3¢ PEKTUBHOCTH BO3AELICTBYS HA IJIACT BIMSET HA 00b-
€M M3BJIeKaeMbIX 3aIacoB, TO IJisI GasKeHOBCKOI CBUTHI
OHa orpefesnsieT BemnunHy 3¢GGeKTUBHbBIX TOMIINH, T. €.
BJIMSIET HA 0OBEM U T€0JIOTMUECKUX 3aI1acoB.

B TO 5ke BpeMsI HeJib3s1 HE OTMETUTD, YTO pa3nyHbIe
UCC/Ieq0BATe/IM OTMEeUajIu pa3BUTHeE B pa3pese O6akeHOB-
CKO¥1 CBUTBI MaJIOMOIIIHBIX KOJIJIEKTOPOB ITOPOBOTO (Tpe-
LI[MHHO-TIOPOBOTO) TUIA, BBIAESIOMINXCS [0 TPSIMbIM
KaueCcTBEHHbIM ITpM3HaKaM. J[OCTaTOYHO ITOAPOOHO O
TaKMX KOJIJIeKTOpax HamucaHo A.Jl. AjekceeBbIM, Tpef -
METHO 3aHMMAaIOIIMMCsT 6asKeHOBCKOVi CBUTOIA [6].

B 2015 r. mpu obcysknennn B TK3 PocHenpa meTo-
IMUYECKMX TTOIXOMOB K IOJCUETy 3aracoB 6askeHOBCKO
CBUTBI ObUT ITOKAa3aH KapOTAXKHbIN IJIAHINIET C BbIaese-
HMEM 10 SIlepHO-MarHuTHOMY KapoTaxy (SIMK) komiek-
TOpa MOPOBOTO TUMA TOMIIMHO 1 M B ITO/IOIIBE OTIOKe-
HMIT 6aK€HOBCKOW CBUTHI C IMOCIEAYIOIMM ITOTyYeHMEM
rpuTtoka orpobosaTeniem MDT (puc. 2).

B pesynbraTe aBTOPBI CTAThby MPUILIK K BBIBOLY O
HeOoOXOIMMOCTH ITOITbITaThCS BBIIEINUTH B paspese Haske-
HOBCKOV CBUTBI TPAAUIIMOHHBIE KOJUIEKTOPBI TOPOBOTO
WY TPeIMHHO-TIOPOBOIO TUIIA T10 MPSIMbIM KaueCTBeH-
HBIM MTPU3HAKAM:

— HAJIMYUIO TIpUPAIleHUST COTTPOTUBIIEHUST HA KPU-
BBIX MMUKPO30OHAMPOBaHMS MK 1o koMIuiekcy bK-MBK;

— HAJIMYUIO IJIMHUCTOV KOPKYU (CY>KeHUIO JuaMeTpa
CKBa>KVMHBI);

— YCTaHOBJIEHUIO TTOJIBMXHOCTH TIJIaCTOBOTO (IIION-
Ia (MMPOHUIIA€MOCTH) 10 JaHHBIM OITPOOOBATEesIST Ha Ka-
poTaxkHOM Kabere;

— HaJIMYMIO TIOJBYKHOTO urtonia o gaHHbIM MK

— CBEUeHII0 KepHa B YD-cBeTe;

— HaJIMUMIO TIOBBIIIEHHBIX 3HAYEHMI1 IMOPUCTOCTU
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Puc. 1. Pacnpegenenne KMH no 3anexam 6axKeHOBCKOM CBUTbI

Fig. 1. ORF distribution over accumulations within the Bazhenov Fm

80 =

U TIPOHMI[AEMOCTH 10 KepHY OTHOCUMTEIbHO BMeEIIA0-
X TIOPOZ;

— YCTaHOBJIEHMIO pabOTAOIINX MHTEPBAJIOB paspe-

70 3a 10 JaHHbIM HpOMbICJ’[OBO-I‘eO(bI/IBI/I‘JECKI/IX ucciaeno-
BaHui1 (I1T'N).
601 3 Komnnekropsl mmoposoro tumna (I Tmi) B CKBakMHaAX
50 MOJKHO BbIJEJIATH IO Pa3/IMUHBIM IIPSAMbBIM KadeCTBEH-
. HBbIM IIpU3HAKaM (puUC. 3, 4).
©
§ 30 - bb10 mpoaHanM3MPOBAHO COIOCTABJIEHUE IIOPU-
7 20 CTOCTU M MPOHMLAEMOCTU II0 KEePHY MOJII KOJUVIEKTOPOB
I Tuma u octajgbHOTO paspesa (puc. 5).
Ha puc. 5 HabmomaeTcst oueBMaHAS TeHIEHIIVS TTPsi-
04 T T T T . w
005 01 015 02 025 03 035 04 045 05 MOV KOppeJISIMM COIIOCTaB/IsIeMbIX I1apaMeTpOB IJIsk
KWH KOJIIEKTOPOB I THIIa; B OCTa/IbHOM YaCTy pa3pe3a Koppe-
mauys mexay K, u K, He Hab/moaeTcs.
Puc. 2. Ucnonb3osarue AMK 1 MDT ana BblaeneHus KoAEKTOPOB B pa3pese bakeHOBCKOM CBUTbI [3]
Fig. 2. Application of NML and MDT to identify reservoirs in the Bazhenov section [3]
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Puc. 3.

Mprmep BblAeNeHMSA KONNEKTOPOB | TMMA NO HAIMUMIO ITIMHUCTOM KOPKK, MPUPALLEHUIO CONPOTUBAEHUSA Ha KpuBbIX BK, MEBK,

M0 CBEeYEHMIO KepHa B YP-cBeTe, Ha/IMuMIo MOPOA, C MoBbIWeHHbIMU GEC OTHOCUTENIbHO BMELLAIOLLMX MOPOL, MO KePHY (CKB. 4)

Fig. 3.

An example of |-st type reservoirs identification according to filter cake presence, resistivity increment on LL, micro-LL logs, core

fluorescence in UV light, presence of rocks having reservoir properties better than host rocks (well 4)
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JIuTomornuecknii Coctas MOPOJ, MPencTaBISIOIIMX
KOJJIEKTOPHI | Tna, ¥ BMelaomyx I0pog, MpeliCTaB/IeH
Ha pUC. 6. PUCYHOK ITOATBEPKIAET YCTAHOBIEHHbIN (haKT,
YTO OCHOBHBIE IPOHMIIaeMble MPOIUIACTKY (KOJIJIEKTOPBI
I Tumna) npeAcTaBaeHbl KPEMHUCTBIMU AOTOMUTU3UPO-
BaHHHBIMM TIopomamu. B pabote [6] oTMeueHO, UTO B
OCHOBHOM TaKMe IOpOXbI SIBJISIOTCS PafMONSIPUTAMMU.
Bmelaroiie moponbl Mo JMUTOJIOTUIN CYIIECTBEHHO OT-
JIMYAIOTCS OT KOJUIEKTOPOB I Tuma, B mepByo ouepensb 3a
CYeT MOBBIIIEHHO TIMHUCTOCTHA.

Ba’kHO OTMETUTD, UTO BO BCEX CKBaKMHAX MHTEPBa-
JIbI Pa3BUTUS KOJIJIEKTOPOB I TUIa ¢ TTOBBIIIEHHBIMM OT-
HOCUTETbHO BMeIAIoUMX Mopof, GuibTpaiMoHHO-eM-
KOCTHBIMM CBOVCTBAMM BBIAESIIOTCS B OMHUX U TEX Ke
yJacTKax 0a’keHOBCKOJ CBUTHI — B HVDKHEN 4acTy BbI-
COKOYTJIEPOIMCTOV MauKM C BBICOKOV eCTeCTBEHHOJ pa-
IMOaKTUBHOCTHI0. KpoMe TOro, 10 JaHHBIM I'MAPOAMHA-
MUYECKUX MCCIeLOBaHUI CHeUMaINCTaMMU KOMIaHUU
[[Imom6epske cmeaH BHIBOM, O HATMUNUY TUAPOIMHAMM-
YyeCKoVi CBSI3M MeKAY CKBaXKMHAMM, 110 KpaliHeii mepe, Ha
ceBepe pa3bypeHHO! 30HBI MeCTOpOAeHwMs. TToaTomy
MOYKHO 3aKJIIOUMTb, UTO IEPBUYHbIE (0€3 BO3IEeIiCTBIS)
MIPUTOKY He(TU B CKBAKMHAX CBSI3aHbI C HATMYMEM KOP-
penupyeMoro Iviacta ¢ KoJJIeKTOpaMiu IMOpOBOTO THUIIA,
BO3MOSKHO, MPeACTABIISIONMMY HePTSIHYIO 3a/1eXb JIN-
TOJIOTUYECKOTO TUTIA.

B 3akmoueHue oOmmMcaHuMs METOAVKM BbIIeTeHUs
KOJIJIEKTOPOB TTOPOBOTO THUIIA aBTOPHI PabOThI yKa3bl-
BaIOT, UTO 3TO BBIJE/NEeHNe KO/UIEKTOPOB Pean3yeTcs: B
CKBaKMHHBIX YC/TOBUSIX.

ABTOpBI CTaThbM TpepjiaraloT AOTOJIHUTETbHO BbI-
IeNATh B paspe3e OaKeHOBCKON CBUTHI KOJUIEKTOPBI
II Tumna no maHHbIM [TV, BBINIOJIHEHHBIM I10C/IE TULPO-
paspbiBa IU1acTa WK IPYroro BO34eiCTBYSL.

B mporiecce comocraBieHust paboTaIUX UHTEPBa-
JIOB B CKBakMHaX (KoyuiekTopsl 11 Tumna) u apbekTnuBHbIX
TOJIIMH KOJUIeKTOpOB | Tuma 6bl1a BbISIBIEHA KOPpPesi-
LIMSI MEX]Y COIIOCTaBIIsIeEMbIMU ITapaMmeTpamu (puc. 7).

OTO TMO3BOJMIMIO BBIIOJHUTH MPOTHO3 Pa3BUTUS
Ko/tekTopoB Il Tuma B OCTa/JIbHBIX CKBa)XKMHAX, OLHA-
KO JaHHBIX TOJBKO I10 TPEM CKBa)KMHaM HeIOCTaTOYHO.
Ecny Hanuume CBSI3M CyMMapHbBIX TOJIIMH KOJIJIEKTOPOB
[ u Il TMmoB B pe3ynbTaTe JaJbHEMIINX MCCIELOBAHUN
He TOATBEPAUTCS], BOSMOXKHO MCIIO/Ib30BaHMe CpeIHero
3Hauenusd ), H,, kojnexTopos Il Tuma, B JaHHOM CTaThe
paBHOTrO 2,3 M.

[Io MHeHMIO aBTOPOB CTaTby, BBILEIUTL KOJIJIEK-
Toph! I TuIa Mo nepBUYHBIM (40 BO3LENCTBYS) Ieoso-
ro-reousnueckuM MarepuagaM, Kak U IIpenyraiaTh
paboTalolye 1ocje BO3eiiCTBYS MHTePBaIbl, B HACTOSI-
1jee BpeMsi HeBO3MOYKHO MJIU CIIOXKHO.

Taxkoit BbIBOZ, CHenaay aBTOPbI CTaTby IOC/IE CO-
ITOCTABJEHMS] JIMTOJIOTUUECKUX, TETPOPU3UUECKUX WU
reOXMMUYECKMX XapaKTepUCTUK, paboTamlux Iocie
BO3[EICTBUSI MHTEPBAIOB (KoiekTtopos II Twuma), co
BMeLaLMMH ITOpoJamMu (3a UCKI0YEHEeM KOJJIeKTO-
pos I Tuna) (puc. 8—-10).

Brimenenue xomaekropoB Il Tuma 060CHOBAHO He-
JIOCTaTOYHO, HO TEM He MeHee ITOATBEePKIaeTCsT TIPSIMBbI -
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Puc. 4. Mpumep BblLENEHUA KONNEKTOPOB | TMNa NO CBEYEHUIO KepHa B YD-cBeTe M NpUpaLLEHMIO CONPOTUBAEHUA HAa KPUBbIX
MMKPO30HAMPOBaHMA, % (CKB. 5)
Fig. 4. An example of |-st type reservoir identification according to core fluorescence in UV light and resistivity increment on micro-LL
logs, % (well 5)
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Puc. 5. ConocrassiieHne NOPUCTOCTM U MPOHULLAEMOCTU NO KEPHY Puc. 6. Jlutonormyeckuii coctas Konnektopos | Tuna (A)
017 KONNEeKTopos | TMna 1 ocTanbHOro paspesa 1 BMeLatoLLmx nopog (B), %
_ (ckBaxuHbl 1, 2, 3, 4, 6) Fig. 6. Lithology of the I-st type reservoirs (B) and host rocks (B), %
Fig. 5. Porosity vs permeability crossplot for I-st type reservoirs and
the rest of the section (wells 1, 2, 3, 4, 6)
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Puc. 7. ConoctasneHue Konnektopos | u Il TMnos no ckBaxknHam 1-3
Fig. 7. Comparison of I-st and lI-nd type reservoirs in wells 1-3
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ENE

Homep ckBaXKuHbI (1-3): 1 —1,2— 2,3 —3
Well numbers (1-3):1—1,2—2,3—3

MM IIPUTOKAMM B CKBaKMHE. IMEHHO ITO3TOMY OIleHKa
3aI1acoB B OaskeHMUTaX M B IJIOM B HETPaAMIMOHHBIX
KOJIJIEKTOPAX PEKOMEH/IYeTCsI 110 METO/Iy MaTepuabHO-
ro 6ajaHca. DTY peKOMeHIaIMM ITOTHOCTbIO Pa3aessioT
aBTOPBI CTaTbM, OMHAKO AOCTATOYHON MHGOpMaLIN OJIs1
9TOTO B HACTOsIIIIee BpeMsl HeT, KpoMe TOro, OlleHKa 3a-
I1aCOB TOJKHA OBITh BBITIOJIHEHA [IJIsSI [IPOBEIEHMS I10JI-
HOMACIITAOHOM OIBITHO-ITPOMBIIIJIEHHON 3SKCILTyaTa-
LMY 3aJIeKei ¢ HeTPaAUIIMOHHBIMM KOJIJIEKTOPAMMU.

B CBsI3M CO CIOKHOCTBIO CTPOEHMS pa3pe3oB Gaske-
HOBCKOJ CBUTBI IMPECTaBAEHHbI aJTOPUTM IOACUETa
3aracoB CJieayeT CUMTaTh CYry0O MHKEHEPHBIM pelle-
HyeM. IIo MHEHMIO aBTOPOB CTaTbM, U3 aHajM3a BCETO
HAKOIIEHHOTO IO Mpo6jieMe MaTepuasa CiemyeT, 4To
CTPOTOro pellleHust 3afauy IoAcYeTa 3aracoB 0ObeM-
HbIM METOIOM B OTJIOKEHMSIX Ga’KeHOBCKOTO THIIA He
CYILIECTBYET.

Ol'Ipe,I[eJIeHMe €MKOCTHBIX IMIapaMeTpoB

IMopMCTOCTh KOJIEKTOPOB OaKeHOBCKUX OT/IONKE-
Huit 1o maHHbIM ['VIC MOXKeT ObITh OLIeHeHa TOJIKO HPU
HaJIMYMM PaCHIMPEHHOr0 KOMILIeKCa U MpeCTaBUTeb-
HbIX JAHHBbIX KepHa; 10 cTaHgapTHOMY KomIuiekcy TYIC
olleHka K, HeBO3MOXKHa.

B cBSI3M ¢ Tem, UTO B OCHOBHO} Macce CKBa)KMH
aHAMM3UPYEMOTr0 MeCTOPOXKIEHMS PACIIMPEHHBIN KOM-
riekc ['MIC He BbINONHEH, HA JaHHOM YPOBHE U3yUeH-
HOCTU K|, OLleHeH M0 KepHy KakK CpefHee 3HauyeHMe IO
o6pasiam, MPUBSI3aHHBIM K BBIIEIEHHBIM MHTEPBAIaM
kosimekTopoB I u Il tuma (puc. 11). Pactipenenenus ajist
Koyu1ekTopoB I u II TMIoB ycTaHOBJIEHBI 110 56 1 23 06-
pasuam, cpegHue sHauyenus K, cocrasunu 11,8 u 1,8 %
COOTBETCTBEHHO.

IOns oneHku Kos3pduieHTa HedTeHAChIIEHHO-
CTM WCIIOJIb30BaHbl JaHHbIE M3MEpPEeHMil BOmOyIep-

Puc. 8. ConocraB/ieHve NIMTONOMMYECKOro COCTaBa KOIEKTOPOB
Il Tvna (A) 1 Bmewatowmx nopog, (B), %
Fig. 8. Lithology comparison for the II-nd type reservoirs (A)

and host rocks (B), %

0,5

1))

Ycn. 0603HaueHUs cW. Ha puc. 6
For other legend items see Fig. 6

skuBalolieit criocoonoct (K,.) mo 15 o6pasiiam KepHa
Tpex CKBaXKMH, KOTOpasi 6blla TIepecunMTaHa B OCTaTOU-
HYI0 BOJOHACBIIIEHHOCTh. [10 3TMM JaHHBIM ObUIO TIO-
cTpoeHo comnocrasienne K,,—K,, T0 HeMy OIpezeneHo
cpenHee 3HaueHue K, = 51 % npu cpemgHeit MOpUCTOCTH
K,=11,8 % (puc. 12).

Ins xomnekropoB II Tuma HedTeHACHIIEHHOCTH
npejjaraeTcs: NpuaTh paBHoii 0,9, Kak 3TO U IpefycMo-
TpPeHO BO «BpeMeHHOM MeTOANYEeCKOM PYKOBOJACTBE...».

OueHka pacrnpeneneHusi MOLCYETHBIX ITapaMeTpPOB
[0 TUIOLIAAM MEeCTOPOKIEHUSI U TOCTPOeHMe COOTBeT-
CTBYIOIIMX KapT U MOACYETHBIX TIAHOB OBLIM OCYLIECT-
BJIEHbBI C MCIOb30BaHMEM Pe3y/IbTaTOB BbITIOTHEHHOTO
kommanmerii [llmombepske mporuosa a¢pdeKTUBHbIX Hed-
TEHACBIIEHHBIX TOJIIMH II0 JAHHBIM IMHAMMUYECKOI
celiCMUYeCcKOl MHTepIIpeTalnin.

BbITIOSTHEHHBINT aBTOpamMy CTaTbU KOPPEISILIVOH-
HBIIi aHaN3 CeMiCMMYECKMX IMHAMMYeCKIX [1apaMeTPOB
(akycTuyeckoro umnenanca (P,,), otHomenus V,/V,)
¢ 3(PeKTMBHBIMY TOTIIVMHAMM, OTIPeNeSIeHHbIMY T10 OTI/-
CaHHOJ MeTOnMKe, TOKa3al, UYTO IpU MCIOIb30BaHUN
MY/IBTUPETPECCUOHHBIX 3aBUCHMMOCTEN CyLeCTBYeT JOCTa-
TOYHO BbICOKas (R = 0,82) KOppensuyoHHas CBSI3b MEXIY
M3yyaeMbIMM TlapameTpaMu. DTO, CKOpee BCero, CBuje-
TeJbCTBYET O MEePCHEKTUBHOCTU MCIIONb30BaHUS KUHE-
MaTMYeCKMX CeliCMMUYeCKMX MapameTpoB AJi IPOrHosa
3G dEKTUBHBIX TOIINH 6a5KeHOBCKIX OT/IOKEHMIA.

Kosdbduiment wusBneueHuss HePTU KOIIEKTOPOB
[ Tuma mpennaraetcss MpuHATH Ha yposHe 0,15-0,20,
a II rurra — 0,05 (B cooTBeTCTBMM C «BpeMeHHbIM MeTO-
IUYeCKUM PYKOBOLCTBOM...»).
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Puc. 9. ConocrasneHne NOPUCTOCTM M NMPOHULL@AEMOCTU KONNEKTOPOB Puc. 10. Conocras/ieHue pacrpefeneHmin reoxMM1Yeckux napameTpos

Il TMnNa 1 BMeLLatoLLmMx nopos, (CKBaxmHbl 1, 2, 3, 4, 6; (TOC, S,/TOC) KonnekTopos Il Tvna (A) M BMELLAIOLLMX NOPOA,
6e3 KonnekTopos | Tvna) (6e3 konnekTopos | TMNa) (B)

Fig. 9. Porosity vs permeability crossplot for Il-nd type reservoirs Fig. 10. Comparison of geochemical parameters (TOC, S1/TOC)
and host rocks (wells 1, 2, 3, 4, and 6; excluding I-st type distribution for the ll-nd type reservoirs (A) and host rocks
reservoirs) (excluding I-st type reservoirs) (B)
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BBITTOSTHEHHBIT TTO M3/I05KEHHOMY JITOPUTMY CYyTy60
OLIEHOYHbII ITOJCUeT 3aIllacoB MeCTOPOXIEHMS [T0Ka3all
CYIIECTBEHHOE CHIKEHME UX OOBEMOB I10 CPaBHEHUIO
C paHee yTBepxAeHHbIMM. ONHAaKO NpeAMeTHBI aHa-
JIN3 COTIOCTAaBJIEHVS] OLIEHOK 3aI1acoB MOKHO ITPOBOIUTH
TI0C/Ie BBIMIOTHEHMS TTOJIHOL@EHHOTO MOAcYeTa 10 BCeMy
HaKOIJIEHHOMY 00'beMY Te0JI0T0-Te0(pM3NIECKIX 1 ITPO-
MbICJIOBBIX MaTepuanos. Takoit moacyeT BO3MOKEH IIpU
HaJIMYMM CAaMbIX COBPEeMEeHHbIX MeTOJ0B U3yUeHMUs TIJI0-
IIaay ¥ paspesa [0 JaHHBIM celicMOpa3BeKy, KapoTa-
5Ka ¥ KePHa C BBITIOJIHEHMEM LieJieHarpaBaeHHbIX paboT

110 OTIPOGOBAHMIO M MCITBITAHMIO TUIACTOB. HafesThest Ha
ycrex 3a cyeT 06paboTKM GOIBIIOrO YKCIa CKBasKMH CO
CTapbIMy MaTepuasaMu OJis TAKOrO CIOKHOTO 00beKTa
HeJTb3sI.

B 3akioueHne oTMETUM, UTO IpeACTaBIeHHbIN ajl-
TOPUTM MO CYeTa 3aracoB CJIeAYeT CUYMTATh CyTyOo MH-
>KeHepHbIM pelieHueM. [10 MHEHIIO aBTOPOB CTaTby, U3
aHa/IM3a BCEr0 HAKOIUIEHHOTO IT0 MpobjieMe MaTepuasa
CJIeflyeT, YTO CTPOTOro pelleHus 3afaun rnojcyeTa 3arma-
COB 00bEMHBIM METOLOM B OTIOXKEHMSIX 0aKeHOBCKOI'O
TUIIA Ha CETOIHS He CYIIeCTBYeT.
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