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CBS3W C MOATOTOBKOW HOBOW peaakumu
BpemeHHOro MeTogMYeckoro PyKOBOA-
ctBa (BMP) no noacyeTy 3anacos HedTH
6aKEHOBCKOM CBUTHI LLeIecoobpasHo 06-
CYOMUTb OLEHKY MOPUCTOCTU NOPOL, KOTO-
paa Hapagy € 3GdEeKTUBHOM TONLMHOM ABNAETCA
Of4HVMM M3 Haubosiee CMOPHbIX MapameTpoB MNpwu
nogcyete 3anacoB 06beMHbIM MeTogom. Mo MHe-
HWIO aBTOPOB, BEAMYMHA KO3DDULMEHTA NOPUCTO-
CTW O0/KHA ONpeaenaTbCs, B MepByto oYepenb, no
NabopaTopHbIM UCCNeoBaHMAM KepHa. Jaxe npu
€e OLLeHKe Mo pe3ynbTaTam MHTePMpeTaumumn paclun-
peHHoro kKomnnaekca MMC [12], noaTBeprKAeHHOM
3aBucmmoctamum KepH-TUC, mHorme cocTasnsato-
WwMe NopuUCTOCTU MOryT ObiTb OnpeaeneHbl TO/IbKO
Mo UCCaef0BaHNAM KepHa.
HeobxoaMmo OTMETUTb, YTO MHOTUE Cleuuany-
CTbl HEDTAHbLIX KOMNAHWI M HAY4YHbIX OPraHn3aumii
(HOKYCHpPYIOT BHUMaHWE Ha BblAENSAEMbIX B pa3pese
6akeHoBcKoM cBuTbl (BC) wmHTepBanax nopog, no
OUNBTPALMOHHO-EMKOCTHbIM CBOMCTBAM WM MOHMU-
YKEHHOMY COAEPIKAHMIO KEPOTEHa HaNOMUHALWMNX
TPAAMUMOHHbIV KonnekTop [1, 5, 10, 11]. 3Tn mH-
TepBasibl, Kak NPaBWUIO Ma/IOMOLLHbIE, MpeaiaraeT-
cA BblaenaTb B bC B KayecTBe KOM/NEKTOpa NepBoro
Tuna [1] n onpeaenaTb MX MNOPUCTOCTb TPAAULM-
OHHbIM CNOCOBOM NOCNEe KPaTKOBPEMEHHOMW 3KC-
TpaKkumu [12]. Ecnm 3anackl HedTn B BC oueHuBaTb
TO/IbKO MO TAaKUM MHTEPBa/am, TO CUTyaums CTaHo-
BUTCA [ABOMCTBEHHOM: C OAHOM CTOPOHbI, 3anachl
B KO/IeKTopax nepsoro tvna B bC A0KHbI OueHuU-
BaTbCA 0ObIYHBIM COCOOOM, C APYrOM CTOPOHbI, UX
BE/IMYMHA HefoCcTaTouyHa A/1A peHTabenbHol pas-
paboTKM gaxke C NPUMEHEHWEM HANOTOBbIX IbIOT.
PaccmoTpum npocToi npumep. MycTb Konnek-
TOp NEepBOro TMNa MMeEeT TOJILMHY 5 M, Torga npu
nopucroct 10%, HedpTeHacbIweHHOCTN 85%, NnoT-
HocTn HedT 0,8 T/ M3, nepecyeTHOM KoaddULMeHTe
0,7 NNOTHOCTb 3anacos coctasuT 0,238 MH T/ KMm2.
Mpw npeagnaraemom BMP koadduumeHTe n3sneve-
HuA HedTn ana BC 0,05 gobbiya ¢ 1 KM? cocTaBuT
Bcero 11,9 Tbic. T HedpTH, YTO HE MOXKET 0becneynTb
peHTabenbHocTb, a ecan KUH 30%, yTo cooTseT-
CTBYEeT HEOOXOAMMOW NJIOTHOCTM 3aNacoB Ha CKBa-
KWHY, TO OTNagaeT HeobxoAMMOCTb JIbFrOTMPOBaTb
006bI4y 13 BayKeHOBCKOM CBUTbI.
OcyuwectBnaemblii HeQTAHbIMKU KOMNAHUAMM
WHTEHCUBHBIN MOWUCK TEXHONIOTUU pPeHTabesbHOM
pa3paboTkM DaKeHOBCKOW CBUTbI CMeLLaeT npob-
Nlemy B APYryro MAOCKOCTb, MOCKOJIbKY 3TU TEXHO-
JIOTUW HaLeNeHbl HE HAa BblPabOTKY MasOMOLLHbIX
KOJINEKTOPOB MEepBOro TMMa, a Ha APEeHWPOBaHWe
ropasfo 6osnbuwero obbema nopog — GpakTUYeCKm
Bcero obbema nopog BC. Mostomy nogacyeTHble
napameTpbl TaKxe LiesiecoobpasHo oLeHWBaTbL Ann
Bcero obbema nopog, B Npesenax rpaHuL, Bblaense-
MbIX KaTeropuii 3anacos.

HAYKH O 3EMAE
CbIPBEBASI BA3A H FEONOTOPA3BEAKA

[Ona npoBepKM BO3MOMHOCTU KPaTKOBPEMEH-
HOM 3KCTPaKLUUKU Mpu ONpeesieHnn MopUCTocTU
B KOJIJIEKTOPAx NepBoro Tuna Ol NPoBeAeH cre-
OYIOLLMIA SKCNEPUMEHT. B naTu MHTepBanax Bbige-
NIEHWA KONIJIEKTOPOB NepBoro Tuna, ntobesHo npe-
[ocTasneHHbIX B.[. Hemoson no oaHoi M3 CKBa-
YKWH, KEPH KOTOPOWA UMEETCA B KEPHOXPaHWUAULLE
B I. XaHTbl-MaHcuiicKe, bblan oTobpaHbl N0 ogHOMY
obpasly M3 Kaxaoro uHTepsana. M3 obpasuos
ObI/IM NPUTOTOBIEHBI MOPOLLKU A/19 PEHTTEHOCTPYK-
TYPHOIO Y NUPOJIMTUYECKOrO aHaN30B U Le/ibHble
dparmeHTbl 06pasLOB ANa OnpeneseHus Mnopuc-
TOCTW ra30BOJIIOMETPUYECKMM METOLOM W KUIKO-
cTeHacbilweHvem. [ns obpasuos Obin onpeaeneH
MWHEepasbHbIA COCTaB M MPOBELEHbl NpoLesypbl
NUMPOaN3a A0 IKCTPAKLMMK, NOC/E SKCTPAKLUM CNUp-
TobeH3onom B annapate CokcneTta B TeyeHme 3 cy-
TOK, NOC/E IKCTPaKLUMKM xnopodopmom B annaparte
DionexASE B TedeHne 90 MUHYT, 4TO COOTBETCTBYET
CTaHOAPTHOM 3KCTPaKUMM X10podOpMOM B Teye-
Hne 48-60 cyTtok [8]. OnpeneneHns NOPUCTOCTU
BbIMNO/IHEHbI 10 SKCTPAKLUU U MOC/E TPEXCYTOUHOM
SKCTPaKLUUM CNUPTOBEH30/1I0M.

B maba. 1 npvBefeH MWHEpPaNbHbIA COCTaB
ob6pasuos, Ha puc. 1 u B maba. 2 — pesynbTa-
Tbl MUPOIUTUYECKUX UCCNef0BaHMIA. HecmoTpsa Ha
TO, YTO BCce 0Opa3lpbl 0TObpaHbl U3 WHTEPBasIOB
KOJI/IEKTOPOB MepBoro Tvna, HabnwgawTea cyle-
CTBEHHble BapuauMu COCTaBa M MUPOAUTUYECKUX
napametpos. CogepaHue KBapLua M3MeHAeTca OT
22 po 82%, ponomuta — ot 0 go 59%, rAnMHUCTBIX
muHepanos — ot 9,8 go 18,8%. CopepaHue Ke-
poreHa U CMO/IUCTO-acdaNbTEHOBbLIX COEAMHEHUM
B 06pasLLax TaKkKe CyLLeCTBEHHO pa3/IMyaeTcs.

B obpasue Ne 1476 copepiaHue CMOJSIUCTO-
achanbTeHOBbLIX BeLECTB CpefiHee, a KeporeHa
MWHUMAZIbHO, HO MOPMUCTOCTb A0 3IKCTPAKLUKM —
7,4%, COOTBETCTBEHHO, NOYTU BCce YB Bbian 3Kc-
TparMpoBaHbl MOC/AE TPEXCYTOYHOMW 3KCTpaKuuu.
JTOT 06pasel, MOXHO NPU3HATb KONJEKTOPOM
nepsoro Tuna. B o6pasuax Ne 1475 n 1478 60/b-
Loe coaepKaHme KeporeHa, CMos M achanbTeHoB,
NOPUCTOCTb A0 3KCTpakuum — 1,4 n 0,4%, nosTomy
B HUX MOC/AE KPAaTKOBPEMEHHOM 3KCTPaKLUU CO-
XxpaHunaucb 21 u 49% HedTAHbIX YB. B 0bpasue
Ne 1477 copepkaHune YB, KeporeHa, cmon v ac-
banbTeHOB Masno, NOPUCTOCTb A0 SKCTPAKUUU —
0,9%, nocne KpPaTKOBPEMEHHOM 3KCTPaKLMWU CO-
XpaHunocb 18% HedTAHbIX YB. Jarke B obpasue
Ne 1479, B KOTOPOM CMOJ 1 achanbTEHOB HEMHOTO
M NOPUCTOCTb A0 3KCTPaKuum — 3,7%, nocae Tpex-
CYTOYHOWM 3KCTPaKLMKU COXpaHuiocb 12% Hed-
TAHbIX YB. MNpn nepecyete coxpaHMBLUMXCA NocCse
KPATKOBPEMEHHO 3KCTpaKkLmMm YB B eguHULbI NO-
PUCTOCTM WX BEAUYMHA COCTaBUT JecAaTble A0U
npoueHTa. OTHEeCeHHble K NOPUCTOCTM A0 SKCTPaK-
UMM OHM COCTaBAT HE3HAUYUTENIbHYIO BENYUHY
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1475 81,6 4,7 3,4 10,2 Cvnuumt cnabornMHNCTbINA

1476 442 1,5 53,2 11 JonomMuT KpeMHUCTBI

1477 223 06 59,1 83 24 74 [ MMHUCTO-KPEMHUCTBIi Aonomm
NUPUTU3NPOBAHHbIN

1478 71,6 6,7 29 18,8 CURULNT FMHUCTBIRA

1479 63,6 5,1 16 15,2 CumuunT rnHUCT i
NUPNUTU3NPOBAHHbIN

Tabnuuya 1.

MuHepanbHbI cocTaB 0H6pa3LoB

pns obpasua Ne 1476, Ho BnosiHe owyTumble 25%
(oTHOCUTENbHBIX) ANA obpasua Ne 1475.

CnepoBatesibHO, YTOObI HE BHOCUTb B Onpeae-
JIeHWe NOopUCTOCTM MYCTb HebONMbLUYID, HO nepe-
MEHHYIO MO Be/nYMHEe owWwwubKy, uenecoobpasHo
BbIMOJIHATb UCYEPMbIBAIOLLYIO SKCTPAKLMIO U yun-
TbIBaTb Ha/JM4Me B MOPOBOM MPOCTPAHCTBE MOPOS
He TONbKO HedTU, HO TaKKe CMOoN U acdanbTeHOB.
Kpome TOro, xapakrtepHoe aia 6axKeHOBCKOW CBU-
Tbl TOHKOE NepecsanBaHne Pas/INyHbIX JUTOTUNOB
no Bcemy paspesy TpebyeT BbICOKOM MJOTHOCTM
oTbopa 06pasuos gna onpepeneHua OEC paxe
B KOJI/IEKTOpax nepsoro Tvna.

Mpexae, 4em nepeinTn K cobCcTBEHHO onpese-
NIEHVIO MOPUCTOCTM Nopog 6axKeHOBCKOM CBUTHI,
HeobxoAMMO caenaTb elle HEeCKONbKO 3aMeyaHuit
oblero xapakTtepa. B pabote [5] yTBepxaaetcs,
yTo VB, BblAENAIOWMECA MPU NMUPOSIU3E MPU Harpe-
Be A0 300 'C, ABNAKOTCA NErKMMM COPOUPOBAHHBIMM
YB, a pa3HoCTb (40 M Mnocne 3KCTPaKLuM) KoSu-
yecTBa YB, BblAENAIOWMXCA NPWU Harpese CBbllle
300 'C, xapaKTepu3yeT Ko/iM4ecTBo copbupoBaH-
HbIX TAMe/bIX (CMONUCTO-acPanbTeHOBbIX) yrie-
BOJOPOAHbIX M FETEPOATOMHbIX COEAMHEHUN. ITO
yTBEpKAEHMe TpebyeT foKa3aTesbCTBa cnewumanb-
HbIMM MCCAe0BaHUAMU. ABTOPbI NPUAEPKMUBAIOT-
cs bonee 06LWENPUHATON TOUYKN 3PEHMA, COMMAcHO
KoTopoW YB, Bblgenatowmeca npyv nMpoause npu
Harpese go 300 °'C, ABAAlOTCA coAepKalimmucs
B nopoae HedTAHbIMM YB, TONIbKO 4acTb U3 KOTO-
pbIX COPOMPOBaHa OPraHMYECKUM BELLECTBOM WM
MWHEepanbHOW MaTpuuen nopodbl. PasHble uccie-
[0oBaTenu OnpesenstoT KosuyecTso copbupoBaH-
HbiX YB no-pa3Homy. H.B./lonaTuH ucnonb3osan
KoapdUUMEHT amurpaumm Hedptm PEE (petroleum
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expulsion efficiency), paBHbIi OTHOLIEHWUIO M3Me-
PEHHOTO 3HAYEHWA S, K YCTaHOB/IEHHOW A/18 MHOTUX
HeTEMATEPUHCKMX CBAT NOPOTrOBOW BeNNUMHE S, =
4,7 mr YB/r nopofibl, KOTOpas COOTBETCTBYET HUMK-
Hemy npeaeny amurpaumm Hedtu. H.B. JlonatuH, D.
Jarvie, M.B. JaxHOBa 1 Ap. UCNO/b3YHOT OTHOLLUEHME
S,/C,,, (oil saturation index), BennunHa KoToporo
6osbwe 100 mr YB/r Copr npesbIWaeT BOSMOXHOCTH
HedTemaTepuHCKOM Nopoabl copbuposatb HedTb.

B pabote [5] yTBep»KaaeTcs TaKikKe, YTO CBO-
6oaHas HedTb noasBnseTcA B OAKEHOBCKOM CBUTE
npu AOCTUXEHUM CTaauu KaTareHesa MK, 1 ToNbKo
Bavke k ctagum MK, ee ctaHoBKTCA MHOTO. C 3TUM
yTBEPKAEHNEM HeNb3A COMMacnTbCA. BONbWNHCTBO
nccnegoBarteneit cymTatot, Yyto OB 6axKeHOBCKOM
cBUTbI Ha Tepputopun XMAO-KOrpbl gocTuraeT cTa-
£unv 3penoctn MK, ToNbKO Ha OTAENbHbIX NI0LWaAAX
Canbimckoro 1 KpacHoneHUHcKoro paoHoB. Ha us-
BECTHOW KapTe KaTareHesa OB B KpoBne HOpCKOro
Komnnekca (A.3. KoHtoposuy, A.H. domuH 1 ap.,
2009) Ha Bceit TeppuTopum XMAO, 33 UCKAOUEHU-
€M 3TUX ABYX PaiOHOB, ONpeaeneHbl CTaumM KaTa-
reHesa MKl1 " MKlz. MoO»HO NpoBepuTb CTeneHb
KaTareHe3a OB 6a)KeHOBCKOM CBUTbI B MPOAYKTUB-
HbIX CKBaXXMHax, COMOCTaB/AA NO WKase ScnuTanbe
1995 r. NMPONUTMYECKUI NOKa3aTe/lb TEPMUYECKOM
3penoctn T, C OTpayaTesbHOW CNOCOBHOCTbLIO
BuTpMHUTa. B cKB. 308 3anagHo-YHnopckon T
paseH 436—445 °C, 4To COOTBETCTBYET R,0,61-0,78,
B CKB. 96 EmaHranbckon 433-441 °C (0,56-0,71),
B ckB. 11 lansHosckoin 435-441 °C (0,59-0,71).
Nockonbky MHTepBan 3HadeHwid R ana ctagum
MK,' 0-50-0,65, a ana ctagum MK ? 0,65-0,85, Hu
B OZLHOM M3 NPOAYKTUBHbIX CKBAXKMH CTaams KaTare-
Hesa He npesblwaer MK 2.
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1 9,04 17,73 437 6,58 269
1475 2 1,92 13,75 441 5,88 233
& 0,17 12,96 440 5,38 241
1 22,09 14,59 435 4,54 321
1476 2 0,32 4,38 442 1,76 249
3 0,1 4,20 442 1,65 254
1 2,62 3,22 434 1,99 162
1477 2 0,48 1,94 439 1,85 104
3 0,08 1,95 438 1,73 112
1 4,96 22,62 447 5,95 380
1478 2 2,45 18,63 447 5,16 360
3 0,11 17,68 446 6,09 290
1 474 2,79 431 2,08 133
1479 2 0,59 1,04 435 1,48 69
3 0,32 1,01 434 1,46 69
Tabnuua 2.

Pe3ynbTaTbl MMPOANTUYECKMX UCCNeA0BaHMN 0DPa3L0B

HecKko/sbKO C/I0B O TEXHO/IOTMW MPOBEAEHUS
nabopatopHbIx pabot. OT6op 06pa3LOB NPOU3BO-
OMTCA PaBHOMEPHO MO WHTepBany oTtbopa KepHa
C NAOTHOCTbIO OT6Opa He meHee 2-3 (nydwe 5-7)
06pa3uos Ha 1 m. MexaHuyeckas 06paboTka KepHo-
BOro maTepwuana, nocTynaloLuLero Ha onpeaeneHune
GUNBTPALLMOHHO-EMKOCTHbIX CBOMCTB, NMPOBOAUTCA
C NMOMOLLIO a/IMA3HOrO PEXKYLLErO M CBEP/IALLErO
WHCTPYMEHTa C MCMO0/Ib30BaHMEM CTaHOYHOTO 060-
pPYAOBaHUA OTEYECTBEHHOMO U MMMOPTHOrO NPOM3-
Boactea cornacHo FOCT 26450.0-85 «MNopoab! rop-
Hble. O6ume TpeboBaHUA K OTOOPY M NOAroTOBKE
npob gns onpeneneHns KONNEKTOPCKMX CBOMCTBY.
[na cTaHOapTHOro KOoMMekca neTpodu3anyeckux
uccnefoBaHuit (onpegeneHve ¢GUALTPALMOHHO-
€MKOCTHbIX CBOWMCTB) W3roTaBAMBAlOTCA 00pasubl
nopozabl LMANHAPUYECKON GOPMbI YCTaHOBNEHHOTO
pasmepa C NpuWAndOBaHHBIMKM B3aMMHO Napan-
NeNbHbIMX Topuamu 6e3 MCNonb30BaHMA BOAbI.
MopowWwKN ANA MUPOAUTUYECKUX UCCNEA0BAHUI U3-
roTaB/IMBAOTCA M3 TEX }KE KYCKOB NOPOAbI, U3 KOTO-
pbIX M3roTaBaMBatloTCA 06pasLbl 418 onpeaeneHuns
OEC.

Ha ecTecTBeHHO HaCbILWLEHHbIX UMANHOPUYE-
cKux obpasuax npou3BOAMUTCA ONpeneseHue oT-
KPbITOW MOPUCTOCTU ra30BOIIOMETPUYECKMM METO-
[OM (0YMCTKa 06pasLOB OT COAEPIKALLUXCA B HUX
YB ¢/toMa0B Ha MepBOHAYa/sbHOM 3Tane He Bbl-
nosiHsAeTca). 3aTeM Ha 3TUX 06pasLax BbINOJHAETCA

onpegeneHve abcoNOTHOW ra3onpPOHULAEMOCTH
ONs BblIBNEHWUA 30H €CTEeCTBEHHOM npoHuLae-
mocTu. Mpu “3MepeHnr rasonpoHMLAEMOCTU pe-
KOMEHIYETCA MCNo/b30BaTh [AasjieHne ob6xKuma
6/113K0€ K INTOCTaTUYECKOMY (rOpHOMY) iaBNeHMIO
B NN1ACTe A9 UCK/YEHUSA BANAHWUA PAaCKpPbIBaeMO-
CTU MMKPOTPELLMH B aTMOCPEPHbIX YCNOBUAX.

Mocne onpepenerHna ®EC Ha eCTECTBEHHO Ha-
CbllEHHbIX 0bpasuax NpPou3BOAWUTCA UCYEPNbiBa-
IOLLAA SKCTPAKLUMA CO CMEHOM pacTBopuTenei Ao
npekpalLeHna OKpalwmsaHMa pactsopoB. Cylika
06pasLoB A0 MOCTOAHHOM MAccbl MPOU3BOAUTCA
npv Temnepatype 105 °C gns ycTpaHeHus cBoboa-
HOW U PbIXNOCBA3AHHOW BOAbI.

Ha nposKcTparMpoBaHHbIX, B TOM 4YuC/e pas-
pywmBLImMxcsa, obpasuax npovsBoAUTCS onpenesne-
HWE OTKPbITON NOPUCTOCTN Fa30BOIIOMETPUYECKUM
MeToAoM. ITM 06pasiubl AOHACLILLAKTCA Kepocu-
HOM METOZOM BaKyyMWPOBAHUA W [OHACbILLEHUA
B CaTypaTope noj AaBNeHUEM CPaBHUMbIM C naac-
TOBbIM. Ha [lOHaCbIWEHHbIX KEPOCMHOM 0bpasuax
onpeaenseTcs NopucTocTb MeTofoM MNpeobpaxkeH-
ckoro cornacHo MOCT 26450.1-85.

B omiMume oT 06bIMHOTO KOJIJIEKTOPa, MOpPOo-
BOE NPOCTPAHCTBO HepTemMaTepUHCKOW Nopoabl 3a-
NOJIHEHO He TO/NbKO YIeBOAOPOAAMM W BOLOM,
B HEM COZEPKATCA TaKMKe BbICOKOMOJIEKY/APHbIE
YB U retepoaTomHble CMOAUCTO-acdanbTeHOBbIE
COeUHEHUs, HAaxoaALWMeCs B NI1aCTOBbIX YC/I0BUAX
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B TBEPAOM U BA3KO-MIACTUYHOM COCTOAHUM (aa-
nee — TBepable butymonapl). CnegosaTesnibHO, ANA
onpefeneHus konnyectsa HedTu M rasa, cogeprka-
LMXCA B NOPOAE, HEQOCTAaTOMHO TONIbKO MpoBese-
HUA M3MEepPEeHMUIt NopuCTOCTM 0bpasLLIoB KepHa Mo
FOCT 26450.1-85 1 AaHHbIX NO OCTAaTOYHOMN BOAO-
HaCbILWEHHOCTHU.

MopuncToCTb NoCNe MCHEPNbIBAKOLLEN SKCTPaK-
unm m_mMoxeT 6biTb NpeAcTasneHa (nocne nepe-
CYeTa B N1aCTOBbIE YC/I0BUA) BblpaXKeHVEM

m=Am _+m +mb+m +mb, (1)
3 ned nor H a B B

rae Am,_, — M3MEHeHMe MOPUCTOCTU MOpoAbl 33
CYEeT YNpyrom u Heynpyron gedopmaumu KepHa npm
CMEHE MNAcTOBbIX YC/IOBMI NOBEPXHOCTHLIMM,
m__— NOPMUCTOCTb, KOTOPas Bblna 3aHATa HedTbIO,
NoTEPAHHOM NPY NogbeMe, XpaHeHUU 1 obpaboTke
KepHa,
m_— NOPMUCTOCTb, KOTOPas 3aHATa HedTbiO, COXpa-
HWBLIENMCA B MOPOZEe MNOC/ie NOLbeMa, XPaHeHus
1 06paboTKM KepHa,
m_— MOPMCTOCTb, KOTOpasA 3aHATa COXPaHMBLIM-
MWCS B MOPOZEe MocC/ie NogbeMa, XPaHeHUs U 06-
paboTKM KepHa TBEPAbIMU W BA3KO-MNACTUYHLIMM
buTymongamm (a Takke 3a6N10KMPOBAHHBLIMU UMUK
B MOPOBOM MPOCTPAHCTBE XKUAKMMU U razo0bpas-
HbimK YB),
m_— NOPWCTOCTb, KOTOPas bbina 3aHATa OCTaTOYHOM
BOZOM,
b — 06bemMHbIN KO3 OULMEHT HedTH,
b, — 06bemHbI ko3ddMUMEHT NNacTOBOM BOAD!.
PasHocTb ma—AmJ1ed> XapaKkTtepusyeTr nopwu-
CTOCTb MOPOAb! B MNACTOBbIX YC/NOBUAX, NO3TOMY
m, m_ W m_nepecunTbiBAlOTCA B NIaCTOBbIE YC0-
BuA. na TBEPAbIX U BA3KO-NJACTUYHbIX BUTYMOU-
00B 06beMHbIN KO3ODUULMEHT MOMKET BbiTb NpuU-
HAT paBHbIim 1.
TpeTbe (M ) n yeTBepTOE (M. ) Charaembie onpe-
OEeNATCs No NMUPOSIUTUYECKUM AaHHbIM.
MopucTocTb, 3aHMMaemas B MIAcTOBbIX YC/0-
BMAX COAeprKaLLerica B nopoae HedTbto, onpeaens-
etca [3] Kak OyHKUMA cpenHEeB3BeLUEHHOro napa-
meTpa S, 06bemMHO NAOTHOCTM NOPOAbI, NAOTHO-
CTV 1 06beMHOro KoapduumeHTa HedTH:

myb =S, /1000225, (2)
Pu

rae m, — NOPUCTOCTb, 3aHMMaemas HedTblo, 4ONM
eanHULRbI,

S, — CPeHEeB3BELIEHHbIN NO TO/ILMHE NOKasaTeNb
KO/IMYeCcTBa Yr1eBOAOPOAOB, BblAENAEMbIX U3 NO-
poabl npu nuponuse go 300 °C, mr YB/r nopoapl.
Ecnm Ha nuporpamme BblAeNseTca nuk S, BMecTo
S, ucnonbayetca S, + S,

%, — 06bemHas NAOTHOCTL Nopoasl, I/ cw?,
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°pH — NJIOTHOCTb HedTH, r/ cm3,
b — 06bemHbIN KO3DDULMEHT HedTH, [ON eaNHU-
upbl.

O6bemMHbIl KO3 OMLUMEHT HedTU onpeagens-
eTcA no ry6buHHbIM Npobam HedTu. Mpn nx oTcyT-
CTBMU MOMKET NMPUHUMATLCA MO aHasorMu no ry-
OUHHbIM MPo6am HedTH U3 3anerKen barkeHOBCKOM
CBUTbI C BIM3KMMU 3HAYEHUSMU TA30COAEPHKaHUA,
TEMNEepaTypbl U AABJEHUA.

AHanorMyHo, MOPUCTOCTb, 3aHMMaemas
B NAACTOBbIX YCNOBMAX TBEPALIMM U BA3KO-NAA-
CTUYHBIMUM BUTYMOMZamK, onpeaenseTcs no pas-
HOCTWM MMPOSMTUYECKOTO napameTtpa S, M3me-
PEHHOro A0 M nocie 3KcTpakuuu. Mapametp S,
XapaKTepusyeT Koau4yectso YB, obpasyembix npwm
TEPMOLAECTPYKLMU KEPOreHa, a TaKkKe KOJIMYeCcTBO
Bblgenaowmxca npu temnepatype sbiwe 300 °C
CMOIUCTBIX U achanbTEHOBbIX FeTEPOATOMHbIX CO-
eavHeHUn. OH BK/IIOYAET TaKKe HEeKOoTopoe Ko-
INYECTBO KUAKMX WM razoo06pasHbix YB, 3abno-
KMPOBAHHbIX B MOPOBOM MPOCTPAHCTBE U HE Bbl-
Aenatowmxca B nuke S.. PasHocTb napametpa S,
M3MEPEHHOIO [10 M MOC/E SKCTPAKLUUW, XapaKTepu-
3yeT Maccy PacTBOPEHHbIX BbICOKOMOJIEKYNAPHbIX
M 6NOKNMPOBaHHbIX YB coeaMHEHMM, HaxoaaUWMXCA
B Mopoge B pasHbix $pa3oBbix COCTOAHUAX. [onu
M NNOTHOCTM SKCTPArMpoBaHHbIX COeAMHEHUI pas-
Horo $a30BOro coCTosiHUA He M3BecTHbl. OLeHKa
LONN XnaKnx YB ASZQ/AS2 He ABNAeTCA O4HO3Hau-
HOW: Hapagy C TAXKEeNbiMU (NPeMmyLLecTBeHHO
CMOJIUCTBIMK) YB 1 3a6/I0KMPOBAHHBIMU KUOKU-
MW U razoobpasHbiMu YB BesnuMHa AS,  BrAtO-
YaeT NPOAYKTbl TEPMUYECKOTO PAa3/IOKEHUA CMOJ
v acpanbteHoB. MosToMy BesmumnHa AS, paccmat-
puBaetca [3] KaK OLEHKa CBEPXYy MacChbl TBEPAbIX
M BA3KO-NACTUYHBIX BUTYMONAOB:

my = AS, /100022, (3)
pPa

rae m_ — NopuCTOCTb, 3aHMMaemas TBepAbiMM
M BA3KO-NAACTUUYHbIMW BUTYMOMAAMM, OOAU eam-
HULLbI,
AS, — CpeaHeB3BELLIEHHbINM MO TOJILMHE NOKa3aTeslb
Pa3HOCTX KO/MMYecTBa YI/1eBOA0POa0B, Bblaense-
MbIX M3 Nopoabl Npu nuponuse sbiwe 300 °C, n3me-
PeHHOro A0 v Nnocae 3KCTpakumu, mr YB/ r nopoasi,
%0, — 06bemMHan NNOTHOCTb NopoAabI, I/ Cv?,
%, = MNIOTHOCTb TBEPAbIX BUTYMOMA0B, I/ cm®, ec/n
HeT NPAMbIX WU3MEepeHwWii, To npuHumaetca °p, =
r/ cms.

BennumHa ocTaTouHOM BOAOHACHILLEHHOCTM M,
onpeaenaeTca NPAMbIM 3KCTPaKLMOHHO-AUCTUANA-
LMOHHbIM MEeTOAOM Ha 0bpa3Lax KepHa, oTobpaH-
HbIX U3 CKBaXMHbI MPU UCMNOMb30BAHUN B KauecTse
MPOMBIBOYHON KMAKOCTM PHO uan HeduabTpy-
lowmuxcs cuctem. MoOryT Takke WCnosib30BaThCA
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B.T. /lumeuny u dp., 2019)

06pasLbl, BbibypeHHble 6e3 UCnonb30BaHUA BOAbI
M3 U30/IMPOBAHHONO Ha CKBaXuWHe KepHa. Hapsa-
Oy C 3KCTPAKLUMOHHO-AUCTUIALMOHHBIM METOA0M
MOXEeT WCNO0/b30BaTbCA METOA TepMorpaBume-
Tpun. lepecyeTr m_ B NAacToBble YCOBMA OCY-
LLECTBNAETCA YMHOMEHMEM Ha O0ObeMHbIA KO-
GuUMeHT nnactosoi BoAbl b . 3TOT Ko3GOUUMEHT
n3meHsetca 8 npegenax 0,99-1,06, ysennumnsaetcs
C pPOCTOM TemnepaTypbl W CHU¥KAETCA C POCTOM
nasneHua. ECivM HeT NpAMbIX M3MEPEHUI, NPUHK-
maetca b_=1,0.

MopUCTOCTb A0 KCTPaKUMKM M, N3MepAemas
HA HE3KCTParMpoBaHHbIX OOpasuax rasoBosiloMe-
TPUYECKMM METOLOM, MOXKET ObITb NpeacTaBfeHa
CYMMOM, yuuTbiBalolen (NoMUMO noTepb HedTH
W yBE/IMYEHMS MOPUCTOCTU 3a cyeT Aedpopmaumm
nopoabl) U3MEHEHUs MOPUCTOCTW, 3aHUMAEMON
HedTblO M OCTAaTOUYHOM BOAOM, NPU CMEHE MNacTo-
BbIX YC/I0BUA MOBEPXHOCTHbLIMMU:

m_=4am_,+m_ /b+m (b-1) + m (b -1). (4)

b
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M3meHeHMe NnopucToCcTM 3a cyeT gedopmanu
nopoabl NpU CMeHe NAACTOBbIX YC/0BUI MOBEPX-
HOCTHBIMM Am _, [O/IKHO Y4WTBIBATb, KaK MUHM-
MYM, ee U3MeHeHue, onpeaensemoe Kodbouum-
€HTOM CXKMMaeMoCT! NOPOBOro (MycTOTHOro) Npo-
cTpaHcTea nopogbl. Ewe B 80-x rogax npowaoro
BEeKa COTpyaHMKM 3anCM6HUTHU wn BHUTPU [6,
13] ycTaHOBUAN, YTO KOIDDULIMEHT CHUMAEMOCTU
€MKOCTHOro npocTpaHcTBa nopoabl BC, onpenens-
eMblli KaK

B = (mnos_mnn) / mO (pnn-pnos)' (5)

rmem ., m ,p_,p. . — NOPUCTOCTb W AaBNeHWe
B NNACTOBbIX M MOBEPXHOCTHbIX ycnosuax, 8 10-30
pa3 NPeBoCXOAUT KOSPPUUMEHT CHUMAEMOCTU Mop
06bIYHbIX KOJINEKTOPOB M XapaKTepulyeTcs Benu-
ynHoM nopsaka (1,02 — 1,72) - 102 (Mna?) v paxe
7:102(Mna). B coBpemeHHbIx paboTax npuMsoaAT-
cA aHanornyHble [4] nam Ha NopAaoK MeHblume [7]
OLIEHKW.




MNpu Hanuuuu nabopaTopHbIX onpeaeneHui
K03 PULMEHTA CKMMAEMOCTU NMOPOBOro NPOCTPaH-
CTBa BblparKeHue (4) npeobpasyeTca K BUAY

m_-mB(p P, =m_ /b+m (b-1)+m (b -1), (6)

OTKyAa BblYMC/IAETCA BE/IMYNHA I’T'I'10 :

T

m /b= mm-mBB(pM-pm)-mH(b-1)-mB(bB-1). (7)

YYeT CHMMaemoCcTu He pelwaet npobnemy Ao
KOHLUQ, HeobxogMmo paspabaTbiBaTb METOAMKY
OLEHKM U3MEHEHMUSA MOPWUCTOCTU BCNEACTBUME CMe-
Hbl MNACTOBbIX YC/IOBMI MOBEPXHOCTHbIMKU. B BC
nopsaaxa 10% CDpr no macce, no obvemy > 20%, T1.€.
OB npumepHO 25%. OpraHunyeckoe BeLLecTBO He
MOKET y/iepKMBaTb NJ1acTOBOE AaB/NEHME B 3aKPbl-
TbIX MOPax Npu NOLbEME KEPHA, OHO NOABeEpPraeTcs
YNpYyro-naacTUYHbIM UKW NAACTUYHBIM Aedopma-
umam. [axke nomeweHne KepHa B PVT yCTaHOBKY
He Mo3BO/ISEeT BOCCTAHOBUTbL €ro NepBOHaYaNbHOe
COCTOSIHME B NJIacTOBbIX YC/N0BMAX. B pabote [9]
MOKa3aHo, 4YTO B OMbITe MO M3MEPEHUIO pacxosa
KUOKOCTM yepe3 0bpasel, nopoapl HaxeHOBCKOW
CBUTbI MPUW YBEIMYEHUWN TPAANEHTA aB/IEHUS HapY-
LIAeTCA IMHENHbIV 3aKOoH duabTpaumm (puc. 2), uto
CBUAETENLCTBYET 00 M3MEHEHUW CTPYKTYPbl NOPO-
BOr0O MPOCTPAHCTBA HEMOCPEACTBEHHO B npoLecce
onbiTa. ABTOpPbI [9] cuMTaloT, YTO POCT pacxona 0b6-
YC/IOBNEH PACLUIMPEHUEM TPELLWMH, CHUNKEHUE — UX
Ko/IbmaTaumen nNenutosor ¢pakuven amopdHoro
KpemHesema.

BennuuHy notepb HedTM Npu nogbeme, xpa-
HEHWMM W MOATOTOBKE KEPHa K MCCNeAOBaHMAM m
MHOMME aBTOPbl CBA3bIBAOT C BEIMYMHOW MOpPUC-
TOCTU [0 3KCTPaKumu. BbipaxkeHue (4) nokasbiBaeT
OLWMBOYHOCTb 3TOM TOUYKM 3peHuna. B pabote [2] Obi-
/10 NOKa3aHO, YTO 3aBblLUEHHbIE OLIEHKU BEIUYMHDI
noTepb NPUBOAAT K HEMpasaonofobHbIM OLEHKam
Ko/muecTBa HedTH, cogeprKalleica B nopoae baxe-
HOBCKOM CBWTbI. Hanpumep, NOCKO/IbKY Ko3dduLm-
eHT HedTeHacblweHHocTn ans BC cumTaerca 61m3-
KUM K eduHUUe, NpU BeJMYMHe nopuctoctv 15%
M WFHOPVPOBAHUM BCEX OOCYXKAAEMbIX B OaHHOM
paboTe 06CTOATENLCTB, KaxKabl KybomeTp nopoap!
8 BC (11 B KonnekTope nepsoro Tvna B bC) fosmkeH
coaeprKatb nopagka 140-160 n HepTH, yTO ComnocTa-
BMMO C ee coaepkaHnem B naactax 6B, Camotnop-
cKoro 1 BC, | Pea0POBCKOro MECTOPOKAEHMI.

MccnepoBaHua, Hamnpas/ieHHble Ha pasfenb-
HYIO OLIEHKY BENMYMH Am,_ n m 06s3aTesIbHbI.
Mpu MX OTCYTCTBMM ANA M NPUHUMAETCA

m_/b=0,5 (mm -m, (b-1) - m (b -1)). (8)

not

Pa3sHOCTb BEMYMH MOPUCTOCTM NMOCE U [0 SKC-
TPaKLMKN ONPEeLENseTcs BblparKeHnem
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(b-1)/b+m +m_+ m. (9)

ma- m.u,s = mnoT

banaHc noposbix 06bEMOB, onpeaensemblit
ypaBHeHueMm (9), AoKeH cobnopatbea co cpea-
Hel ownbKon He Bonee 15%. B NpoTMBHOM CAy-
Yae HeobxogMMO MNPUHUMaTb MEpPbl K CHWXKe-
HUIO MOrPeWwHoOCTU NabopPaTOPHbIX M3MEPEHUIA.
B paboTe [3] npuBeAeHbl NpMMepbl COXpaHeHuUs
6anaHca.

[na nofcyeTta 3anacoB 06bEMHbIM METOAOM
NPUHUMAETCA BEWYMHA OTKPbLITOW MOPUCTOCTH

m,

my=m__/b+m +m_+m. (10)

not

B aTOoMm cnyvae KoadOULMEHT HedTeHaCbILLEH-
HOCTU K [O/MKEH yunTbIBaTb HaMuMe B MOPOBOM
NPOCTPAHCTBE HE TO/IbKO BOAbI, HO U TBEPAbIX OU-
TYyMOMA0B

K,=1-(m +m)/ m. (11)

Ecan v3amepeHna m_ He NpoBeAeHbl, B Kaue-
CTBE OLLEHKM OTKPbLITOM NOPUCTOCTU, 3aHATOM Hed-
TbO, MOYHO MCMO/1b30BaTb BbipaXKeHue

mt=m _/b+m. (12)

not

B atom cnyyae KoadPUUMEHT HedTeHaCbIWeH-
HOCTM K 61M30K K eAuHMUE M J0/KeH onpefe-
NATbCA B COOTBETCTBMWU C pekomeHaaumamu BMP:
0,85-0,95 B 3aBMCMMOCTM OT AMTOTMNA.

0co6eHHOCTH OnpeAeAeHHA NOPUCTOCTH

B KOAAEKTOpPax Nepeoro Tuna

B obpasuax KepHa M3 UHTEPBAsIOB KOJ/IEKTOPOB
NepBOro TUMa MOXET BbIMOJIHATLCA HE UCYEepnbl-
BaloLLan, a KPAaTKOBPEMEHHasn 3KCTPaKLMA — CNUp-
Tob6eH301bHOW cmecbio B TedyeHune 48 4. YacTb
NMOpPOBOro MPOCTPAHCTBA, 3aHATAs CMOJIUCTO-ac-
$anbTeEHOBBIMW BELLECTBAMW, HE Y4YUTbIBAETCH,
NPUHUMAETCA, YTO MPU KPaTKOBPEMEHHOW 3KC-
TPaKLMU 3KCTPArnpytoTcs TO/IbKO HedTAHble YB,
a M3Mepsemoe MOopPOoBOe MPOCTPAHCTBO 3aHATO
TO/IbKO HedTblo U BOZOW. B 3TOM cnyyae Heob-
XOAMMO ONpeaenaTb MUPOSUTUYECKUM METOLOM
oCTaTo4YHOE copepraHue B obpasuax YB Hed-
TAHOTO pAaga M° , ONA 4ero KaxAbli obpaseu
[OJIKEeH [ennUTbCA Ha ABe 4acTu, No ogHomy dpar-
MEHTY onpeaenseTcs NopucToCTb, U3 APYrOro U3-
roTaB/MBAETCA MOPOLIOK U BbIMOAHAOTCA MUPOSU-
TUYECKME MUCCef0BaHUA A0 U NOCNE SKCTPaAKLMUK.
N3 ¢parmeHTa pns onpeneneHvs MNopucToCTu
noc/je KPaTKOBPEMEHHOM 3KCTPaKLMK OTAENseTcs
ewe oauMH dparmeHT Ana onpeaeneHns nupo-
JNIMTUYECKMM METOAO0M OCTAaTOYHOTO COAEPMKaHWA
HedTAHbIX YB.
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MopuCcTOCTb NOC/IE KPATKOBPEMEHHOM SKCTPaK-
uMm M moxkeT 6biTb NpeacTasieHa (nocie nepe-
cyeTa B NNACTOBbIE YC/I0BMA) BblparKeHUEM

me = Amm +m _+(m -m)o+mb, (13)

me°? BblumcnseTca no dopmysne (2). MNopuctocTs 4o
3KCTPaKLUMM NO-NPEXKHEMY ONPenenserca Bbipaxe-
Huem (4). BenmunHa m /b Bbiumcnsetca us Bbl-
paxeHus (8) unu, ecnu onpegeneH KosdduUMeHT
C*KMMAEMOCTU MOPOBOro MPOCTPAHCTBA, W3 Bbipa-
eHusa (7). Mpy onpeseneHnn BENMYMH OTKPLITOM
MOPUCTOCTM M U KO3GPUUMEHTA HedTeHACbILLEH-

HocTu K B Bbipaxenusax (10) u (11) npuHumaetca
m_=0.

BuiBOA
1. KoadpdumumeHTbl NOpUCTOCTU U HedTEeHaChILLEeH-
HOCTM B noponax 6aXKeHOBCKOM CBUTbI HEOOXoAM-
MO OnpeaensTb C y4eTOM MPUCYTCTBMSA B NOPOBOM
NPOCTPAHCTBE TBEPAbIX M BA3KO-MAACTUYHBIX OUTY-
MOWI0B.

2. Heo6x04MMO yunTbIBaTb M3IMEHEHME NMOPUC-
TOCTU M3-3a AedopmaLiMm Nopoapl Npu CMeHe naac-
TOBbIX YC/IOBMIA MOBEPXHOCTHBIMM U 0ObEM MOp,
KOTOPbIN Bbla 3aHAT NOTEPAHHbIMK Gatongammn. ©
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Estimation of Porosity of Rocks of Bazhenov Formation

Abstract. A new version of the Methodological Guide for the Oil Reserve Estimation in the Bazhenov Formation is currently being prepared. The
technique for core porosity assessment which takes into account the changes in porosity caused by deformation of the rock when changing
reservoir conditions to surfaces, hydrocarbon lost during core lifting and storage, oil, resin-asphaltene compounds and water presence in the
pore space is proposed.

Keywords: Bazhenov formation; porosity; reserve estimation; volumetric method; Rock-Eval pyrolysis parameters; oil;
bitumoids.
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