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METHODS AND RESULTS OF INTERPRETATION
OF THE FIELD-GEOPHYSICAL STUDY OF WELLS

G. T. Borisenko, G. A. Ismailova
Kazakh national research technical university, Almaty, Kazakhstan

Key words: geophysical methods of well logging; reservoir rock; rock; coefficients of porosity, clayiness, hyd-
rocarbon saturation; parameter of porosity; parameter of hydrocarbon saturation; geophysical parameters.

Abstract. There are descriptions of the geological and technical conditions of the field-geophysical works, a
complex of methods and their quality, methods of reservoir identification, determination of the coefficients of poro-
sity and saturation with the methods of well logging. Geophysical characteristics of lithological differences of pro-
ductive section studied deposit was made on the base of the lithological description, results of the analysis of core,
sampling and traditional notions of geophysical parameters of certain lithology. Productive deposits are represented
by terrigenous rocks: sand, sandstone, pebble conglomerate and siltstone with interlayers of clay, clay and silt rocks
and coals. Characteristically thin interbedding of the above differences, at what bedding, mainly, horizontal. Accor-
ding to the macroscopic description of the Cretaceous and Jurassic sediments, there are ubiquitously coals and
carbonaceous inclusions.

In addition to the geophysical materials we used the results of the study of core in deposits and the results of
experiences and testing of wells. There was given the analysis of all used geophysical methods and their possibilities
in the study of deposit wells, there were given petrophysical characteristics of the tested formations as a result of
processing of GIS and the results of testing.

YK 550.832

METOAUKA U PE3YJIBTATbBI UHTEPIIPETALIUN
MPOMBICJIOBO-TEO®U3NYECKUX UCCIAEJTOBAHUN CKBAXKWH

I'. T. bopucenko, I'. A. UcmaunnoBa
Kazaxckuil HallMOHANBHBIN UCCIIeI0OBATENbCKUIM TEXHUUECKUN YHUBEPCUTET, AnMaThl, Kazaxctan

KitroueBble ciioBa: reodusnueckre METOAbl MCCIEAOBaHUS CKBAKWH; KOJUIEKTOP; TOpHAas Mopoja; kodhou-
LUEHTH! MMOPUCTOCTH; TJIMHUCTOCTH; He(TEra3oHACHIIEHHS; MTapaMeTp MOPHCTOCTH; NapaMeTp He(TEeHACHIICHNUS;
reo(pu3nYEeCKUe apamMeTpsl.

AnHoTanusi. OnucaHbl TEOJOrO-TEXHHYECKNE YCIOBUS TPOBEIEHHS IPOMBICIOBO-T€OGH3UIECKUX PadoOT,
KOMIUIEKC METOJIOB, HX Ka4E€CTBO, METOANKA BBIACIECHHS KOJUIEKTOPOB, ONpeeNeHNs KO3 (GUIIMEHTOB TOPUCTOCTH 1
HACBIIIIEHHOCTH METOaMH MPOMBICIOBOM reodusuku. ['eodusndeckast xapakTepUCTHKA JTUTOIOTHYECKUX PAa3HOCTEH
MPOJYKTUBHOTO Pa3pe3a U3y4aeMOT0 MECTOPOKICHUS BBIIIOJTHEHA Ha OCHOBE JINTOJIOTHUECKOTO OMUCAHUS, PE3Yib-
TaTOB aHaIN3a KepHa, ONPOOOBAHMS U TPAAULUOHHBIX [IPEICTABICHUH O COOTBETCTBUH I'e0(H3HIECKHUX [1apaMeTpOB
onpenenEHHON JIUTOA0ruU. [IpoayKTHBHBIE OTJIOKEHHUS MECTOPOXKICHHUS MPEACTaBIECHbl TEPPUTCHHBIMU NTOPOIaMU:
MeCKaMH, MeCYaHNKaMH, rajJl€dHbIM KOHIJIOMEPAaTOM U aJe€BPOJIUTAMH C MPOCIOSMHU IJIHH, TTHHUCTO-aJIE€BPUTOBBIX
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Mopo | yriieil. XapakTepHO TOHKOE IepeciIanBaHUE BHIICHA3BAHHBIX PA3HOCTEH, MPUYEM CIIOHCTOCTh, MPEUMY-
IIECTBEHHO, TOpU30HTaIbHAsA. COTITaCHO MaKpOOIHCAHUIO MEIIOBBIX M FOPCKUX OTJIOKEHHH, MOBCEMECTHO MPUCYT-
CTBYIOT YTJIM M YTJIMCTHIC BKIFOUCHUS.

Hapsiny ¢ reodusnueckumy MaTepHanaMH HCIOJIb30BaHbl PE3yJIbTaThl M3Y4EHHsS KepHa MECTOPOXKACHHS U
pe3yIbTaThl UCIBITAHUI W OMPOOOBaHMS CKBaXHH. J[aH aHANMM3 BCeX MPUMEHSIEMBIX Ie0(pH3NYeCKIX METOMIOB U HX
BO3MOXXHOCTH TIPH U3YYEHUH CKBOKHH MECTOPOXKACHHS, NMPHUBEACHBI MeTpo(U3NUecKas XapakTepHCTHKa ompobo-
BaHHBIX IJIACTOB 110 pe3ysibTatam 00padotku ['MC u pesynbrarsl onmpoOoBaHusL.

BBenenne. [IpomyKTHBHBIC 3alle’KH MEJIOBBIX M IOPCKUX H3YYaEMBIX OTJIOKCHHH IPEICTaBICHBI
HEPaBHOMEPHBIM [EPECIaUBAHUEM IIECUYAHUKOB, PBIXJBIX IIECKOB, aJ€BPOJUTOB B Pa3HOH CTENEHU
TIMHUCTBIX, apTHJUIMTOB; IOBCEMECTHO BCTPEUYAIOTCS BKIHOYEHHUS YIIIMCTO-ACTPUTOBOrO Marepuana U
OTHAENbHBIC YIJIMCTHIC IUIACTHI TONIUHOW m0 3,5 M. [myOmHa 3aneraHus MeENOBBIX 3aJIieKed amra u
Heokoma oT 307 mo 476 M, cpeTHEIOPCKUX 3aJiekel — Ha TiyOnHax oT 428 M 10 636 M, Bypenue ckBakuH
B HMHTEpBaJe MPOAYKTUBHOIO pa3pe3a MPOBOJWIOCH JOJOTaMHM IuaMeTpoM 215,9 MM Ha INIMHUCTBHIX U
COZIEPIKAIIMX ITOMMMEPHBIE J0O0aBKH OYpPOBBIX PACTBOPAX C YACHbHBIM BecoM 1,2—1,3 r/cM’M COMpOTHB-
neraueM 0,07-0,10 Om-M. CTBOJIBI BCeX CKBaXKWH, IO TaHHBIM WHKJIMHOMETPHH, — BepTHKaIbHEIE. Temre-
paTypa B CKBaKHMHAX NP reoPU3NIECKUX 3aMepax B MHTEpBajC MPOIAYKTUBHOIO pa3pe3a COCTABISIIA OT
19 10 33°C [1, 2]. B cKBaXkMHAX M3y4aeMOTrO MECTOPOXKICHUS IS H3y4eHHs IEONOrMUECKOro paspesa,
oTIpeeNIeHNs] KOJUIEKTOPCKUX CBOMCTB, HE()TEHOCHOCTH M TEXHUYECKOTO COCTOSHHSI CKBAXHH IPOBEIICH
KOMIUIEKC TeO(U3NUECKUX HCCIICOBAHUN B OTKPBITOM CTBOJIC, BKJIIOUAIOIIMKA OOIINE MCCIICIOBAHUS 10
BCEMy CTBOJIy B Macmitabe riryoun 1:500 m geranbHble, B MPOAYKTUBHOM 4YacTH pas3pesa, B MaciiTabe
riryoun 1:200. MaTepBanbl U BUABI KapoTaxa OOIINUX MUCCIEAOBAHUMN MO KKIOH CKBOKUHE OIPEEISUTUCh
MPOEKTOM Ha CTPOUTEIHCTBO CKBAXHUH M, B OOIIEM CITydae, COCTOSUI 3 3aIHCH KaXKyIIeToCs COMPOTHB-
JeHUsT 2-X METPOBBIM KpOBEJIBHBIM M TOAOMIBEHHbIM TrpanueHT-30HAaMu (NO.SM2A, A2MO0.5N),
camorpousBoiabHON mossipuzaiuu (I1C), kaBepHOMETpUH, PaTUOAKTUBHOTO KapoTaka — €CTECTBECHHOMN
pamnoaktuBHOCTH (I'K) 1 Bropmanoro ramma-usmydenus (HI'K). B ckBakunax, mpooypernabix 1o 2006 T. —
KpOME CTaHJApTHBIX 2-X METPOBBIX T'PAJUCHT-30HIOB, BBIMOJIHSIACH 3alMCh MOTCHIIMAI-30HAOM —
NIIOM1,0A. B xoMIIeKC A€TaTbHBIX UCCICIOBAHUN MOMUMO MEPEUYUCICHHBIX BBIIIEC METOJIOB BXOIUIU
0OKOBOE KapOTa)XHOE 30HIMPOBAHUE S5-F0 MOJOIIBEHHBIME TpafueHT-30H1amMu, 0okoBol (BK), Mukpo6o-
koBoii (BMK), manyknnonasiid kapotax (MK) pasHoit momudukarmm (0IHO-, IBYX- © MHOTO30HIOBBIC
yctaHOBKH), MuKpo3oHaupoBanue (MK3), mnorHoctHO# KapoTtax (I'TK-II), akycTuueckuii kapoTax
(AK) mo ckxopoctu mpobera MpomONEHON BOJHEL. JleTalbHbIE HUCCIIENOBAHUS B HEKOTOPBIX CKBAKHHAX
BBITIOJTHSJTHCH B JIBA dTara — MPOMEKyTOUHBIA KapOoTaXk IMPOBOIUIICS TIPH MOCTIKeHHH 32005 400—540 M u
OKOHYATEJIbHBIA — MPH JOCTHKEHUH MPOCKTHOro 3a00s. KOHTpOJb KadecTBa MpeiCTaBICHHOTO K 00pa-
0OTKe MaTepuayia OCYIICCTBILICSA TOCIE MPEIBAPUTEIBHON MOATOTOBKH JAaHHBIX, 3aKIIOYArOIICHCS B
CUIMBKE OJHOMMEHHBIX KPHBBIX B CKB)XMHAX C MPOMEKYTOYHBIMH HCCIEIOBAHUSMH, OKOHYATEIBHOU
YBSI3KE€ 3aMEpOB MEXAy coOoil. KauecTBo Marepuana mpoBepsIoch B MpoIlecce KOMIUICKCHON HHTEp-
MpeTaluil COOTBETCTBHEM T'eO(M3MYSCKUX MapaMETPOB JIMTOJOTHYECKON XapaKTepUCTUKE pa3pe3a U
CTaHIapTHOMY BHJy KpUBBIX. KpHBBIE BCEX METOOB B ITOIABIISIONIEM OOJBITMHCTBE yIOBICTBOPUTEIHHO
PaCWICHSIOT pa3pe3 U MO3BOJISIOT IPOBOJUTE JOCTOBEPHYIO HHTEPIPETALIUIO.

CyIIecTBEHHBIM HEJOCTATKOM SIBIISIETCSI HEBBIIIOJIHCHHE B TIOJABJISIONIEM OOJBIIMHCTBE CKBAKHH
Merona I'TK-II. Ilpumensiemblii B KOMILIEKCE B KAaueCTBE METOJa ONPEACICHUS MOPUCTOCTH AKYCTH-
YecKuil KapoTax He Bcerna 3(h(eKTHBeH M3-3a Pa3yIuIOTHEHHOCTH IMOPOJ, 3aJIeTaloIuX Ha HeOONbIIIX
IyOMHAX, ¥ COCTOSIHUA CTBOJIa CKBaKUH. Pe3ynbrarel ['TK-I1, BEITOTHEHHOTO B HECKOIBKUX CKBAKIHAX
M0 BCEMY MPOAYKTHUBHOMY pa3pe3y, OXBATHIBAIOIIKE YACTh CPEIHEIOPCKUX OTIIOKECHUM, Hat0T XOPOIIUU
pe3yabTaT COMOCTaBUMOCTHM C KEPHOBBIMU JaHHbIMU. [Ipu OKOHYATENTbHOM KOHTPOJIE KauecTBa
COOTBETCTBHE TeO(DU3MUECKUX MMapaMEeTPOB JIUTOJOTHH pa3pe3a OINPeneisuIoCh BU3YadbHO IMPH COIMO-
CTaBJICHUU C JPYTUMH Treo(PU3MUECKUMU KPUBBIMU U C JIUTOJIOTMYSCKUM OINMUCAHHEM KepHA B TOW 4acTH
paspes3a, TIle OH OB BBIHECEH, a TaKke C IMOMOIIBID CTAaTHCTUYECKOTO CI0cO0a HOpMAIHM3alud —
MMOCTPOEHUEM pacTpeieleHnid TeoQU3NIECKUX MMapaMeTpoB M TMPH HEOOXOAWMOCTH TOCIEIyIOIed HxX
KoppekTupoBkoil. JlutomnorHoctHoit mMerox (I'TK-II) mpencraBieH MOMHOCTBIO TONBKO B HECKOJIBKHX
ckBakuHax. Jlanasie [ TK-I1 u AK ucnonb3oBanuch Ajisi KOJTUYECTBEHHOM OIEHKU MOPUCTOCTH, @ B KOMII-
nekce ¢ HI'K — anis onpeieneHus JuTOJIOTHH.
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Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Heo6xomumo oTMETHTB, YTO B CKBa)KMHAX, IZIe IpU OypeHHH NMPUMEHSJICS TJIMHUCTBIA PacTBOp, Ha
MH(POPMATUBHOCTH METOJOB — HEUTPOHHOI'O, INIOTHOCTHOI'O U aKyCTHYECKOI'O KapoTa)ka, OTPULATEIbHOE
BIIMSIHME OKa3bIBAJO IJIOXO€ COCTOSHHE CTBOJA, NMPUUEM IMPOTHUB KOJUIEKTOPOB yBEIWYEHHE TUaMeTpa
uHorna gocturano 240-250 mm u 6onee nmpu HomuHane 215,9 mMm. Takas kapTHHA XapaKkTepHa, IpEeUMYy-
LIECTBEHHO, JUISl MEJIOBBIX OTIIOKEHHI, B FOPCKUX OTJIOXKEHHUAX CTBOJ CKBAKMH HE PasMBIT. B ckBaxxmHax
C MOJINMEPHBIM OYPOBBIM PACTBOPOM COCTOSIHUE CTBOJIA YAOBJIETBOPUTEIILHOE.

JuarpamMmbl compoTHBICHHs OOKOBOTO KapoTa)ka XOpOILIero kauecTsa, 3amepbl BK ncmonb3oBaHbI
s onpenenerns YOC KOIEKTOPOB, XapakTepa HAchIEHHS W Ko3(h(HUIHMEeHTa HeTEeHACHILCHHOCTH.
KagecTBO nuarpaMm MHKpPOOOKOBOI'O KapOoTaka OLIEHHBAJIOCh 110 COOTBETCTBUIO ¢ conpotuBieHueM bK u
COpa3MEepHOCTH MX B OJHOPOJHBIX HEMPOHMUIIAEMBIX IIIMHUCTBHIX Iiactax. Juarpammel MBK ucnosnb-
30BaHbl U1 YTOYHEHHs T'PaHUI] IUIACTOB, BBIIENEHHS KOJUIEKTOPOB, MIIOTHBIX M YITIUCTBIX pPa3HOCTEH,
onpenencHus dPGEKTUBHON TOJIITIHEL.

ITo merony mukpozonaupoBanusa (MK3), BbImonHEHHOT0 BO BCeX CKBa)KMHAX, NMPHUpAIICHUE OTMe-
YJaeTcs He TOJBKO B KOJJIEKTOpaxX, HO M MPOTHB INIMHUCTBIX Toiml. IlpnyuHa, mo Bcell BUAMMOCTH, HE
TOJIBKO B KaYE€CTBE 3aIMCH, HO U B OCOOCHHOCTH pa3pe3a, MPeICTaBICHHOTO PHIXJIBIMU opogaMu. TeMm He
MeHee, Ucnob3ys naHHbple MK3 B koMmIuiekce ¢ MeToJOM OOKOBOIO MHUKPOKAapOTaXka, UCKIIOYAIIUCh W3
3¢ PEKTHBHON TONIIMHBI IUIOTHBIE U YTIUCTBIE TOHKHE MPOCIION.

KauectBo n napopmaruBHOCT Auarpamm 'K u HI'K onenuBamice no auddepeHnmannm KpuBbIX u
COOTBETCTBHIO MX JTUTOJIOTHYECKOW XapaKTEPUCTHUKE pa3pe3a. KpHuBbIE HCTIONB30BAUCH AJIS PACWICHEHUS
paspesa, koppessuu u onpenenenus rauaucrocty (I'K). Anannsupys xapaxrep 3anucu 'K mo pazpesy B
COIIOCTABJICHUH C JPYTUMH METOJaMi, HEOOXOJMMO OTMETUTb, YTO Ha 3anuch ['K okas3pIBaeT BIusiHUE HE
TOJIBKO E€CTECTBEHHAs pPaJHOaKTUBHOCTb TJIMH, HO M, MO BCEM BEPOSTHOCTH, NPUCYTCTBHE B IOPOJE
PaZMOaKTHUBHBIX AJIEMEHTOB, 3HAYUTEIHHO TMOBBIIIAIOIINX OOLINI palnOaKTHBHBIN (POH TOPHBIX MOPO.
Huarpammel [1C ve nHbOpMaTUBHBI M3-32 ONM30CTH CONPOTUBICHUS IUIACTOBBIX BOX M OypoBOTO pac-
TBOpA U JUJIs1 THTEPIIPETALIMN HE UCTIONb30BAINCH [1, 2].

l'eodusnueckas xapakTepUCTHKA JIMTOJOTHUECKUX PAa3HOCTEH MPOLYKTHBHOI'O pa3pesa H3ydaeMoro
MECTOPOX/ICHHUS BBHITIOJTHEHA HA OCHOBE JIUTOJIOIMYECKOTO OMHCAHUs, Pe3yIbTaTOB aHAIM3a KepHa, OIpo-
0OBaHMA M TPaIWLMOHHBIX MPEACTABICHUNA O COOTBETCTBHHU Ie0(PH3NIECKHUX MAapaMEeTPOB ONpPEaeIEHHOI
JUTONOTHH. IIpONYKTHBHBIE OTIIOKEHHS MECTOPOXACHHUS IPENCTABICHBl TEPPUTE€HHBIMU ITOPOJAMHU:
MecKaMH, TMecYaHWKaMH, TaJeyHbIM KOHIJIOMEPAaTOM M aJeBPOJIUTAMH C MPOCIOSIMH TJIWH, TJIMHUCTO-
AJIEBPUTOBBIX MOPOJ M yriied. XapakTepHO TOHKOE MepeciauBaHie BbIIIEHa3BaHHBIX pa3HOCTEH, IpUUeM
CIIOUCTOCTb, NPEUMYIIECTBEHHO, TOPH30HTalbHasA. COIacCHO MAaKpOONMCAHHMIO MEJIOBBIX U FOPCKHX
OTJIOKEHUH, IOBCEMECTHO IPUCYTCTBYIOT YINIM M YIIIUCTHIE BKJItOYeHus [3].

[lecuaHo-aneBpoOIUTOBBIE PAa3HOCTH Ha AMAarpaMMax OCHOBHBIX TI'€O(pH3MUECKHX METONOB HMEIOT
CIICAYIOMYI0 TeOo(H3NIECKYI0 XapaKTEPUCTHKY: COIPOTHBICHHE BapbUpyeT OT JOJEeH eAMHULBI [0
15 Owm-M; ecrecTBeHHas paJMOAKTUBHOCTh WU3MeHseTcss B mpeaenax 4,2—-10,6 MxP/4; 3HaueHuUs
HEHUTPOHHOTO ramMma-kapoTaxa oT 1,08—1,68 y. e; Bpemst mpobera MpoI0IEHON BOJIHBI U TLIOTHOCTB T10
nmanabeiM [TK-IT B menoBom paspese cootBeTcTBeHHO 396470 Mkc/M u 2,03-2,24 r/eM’, B IOPCKOM —
376-450 mxc/m 1 2,02-2,25 1/ em’.

ConpoTuBlieHHE TIUH ¥ apTHILIMTOB H3MeHseTcs ¢ riryouHoit ot 0,8 mo 1,5 OMM; MHTEHCUBHOCTH
€CTECTBEHHOI'0 raMMa H3IIy4eHUs, B 3aBUCUMOCTH OT COAEP>KaHUs AJIEBPOIUTOBBIX IIPUMECEH, COCTABISET
6,5-12,9 mxP/4, nokazanuss HI'K — 1,1-1,3 y. e, Bpemst mpoOera ynpyrux BOJIH € TIIyOHHOW yMEHBIASTCS
otT 450 o 400 MKC/M, a TUIOTHOCTH yBenuuuBaercs ot 1,96 mo 2,28 r/em’.

[InoTHBEIE IEeCUaHO-aJIeBPOIUTOBBIC PA3HOCTH XapaKTEPU3YIOTCSA AMAMETPOM CKBA)KUHBI, OJM3KUM K
HOMHUHAJIBbHOMY, CONPOTUBICHUEM MPEUMYIIECTBEHHO, 10 14 Om-M, uHoraa o 20 OM'M U BBILIE;
3HAYCHWS WHTECHCUBHOCTH raMMa M3JyYeHHUs Ha YPOBHE KOJIEKTOpOB U HIbke 2,7—8,0 MKP/4, BRICOKHMH
3HAUCHUSAMH HEHTPOHHOTO Kaporaxa — 1,7-2,5 y. eA. ¥ MOBBIIICHHONW IUIOTHOCTHIO 2,40-2,64 r/eM’;
HU3KHM BpeMeHeM pobera yrpyroi BoaHsl oT 320 no 200 Mkc/M 1 MeHee.

I"anme4HbIil KOHIIIOMEPAT BCTPEYAETCS B OTVIOKEHUAX CPENHEN I0PBI B IIEPECIaNBAHUH C IECYAHUKOM.
Kak npaBuiio, xapakTepr3yeTcsi BRICOKUME COTIPOTHBIICHHSMH, HU3KOH MOpUCTOCTHIO. M3 2 dexTHBHOI
TOJILMHBI KOJUIEKTOPa TaKKe MPOCION He0OX0AUMO UCKITIOYATh.

YIIucTele TMPOCION OTMEYAIOTCA HU3KUMH 3HAUYEHUSMH €CTECTBEHHOW pagHOaKTUBHOCTH U BBI-
COKHUMH COIPOTHBIICHUSMH, XapaKTepHBIMU JJISl TUIOTHBIX pa3HOCTEH, HO B OTIMYHME OT HUX HHU3KUMHU
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MOKa3aHUSAMH HEHTPOHHOTO TaMMa KapoTaka; MOBBIIICHHBIM BpeMEHeM Mpobera ymnpyrux BOJIH — JIO
500 MKC/M, CHEDKGHHEM IUIOTHOCTH 10 1,5 r/em’ (B cpemmem — 1,65 r/em’. COrlTacHO MaKpOOITHCAHHUIO
KepHa, yTIUCThIM MaTepua OTMeYaeTcs Kak OTAeNbHBIMU MPOCIOSMH Wil JTuH3amMu oT 0,5 1o 3,4 M, Tak u
B PaCCESIHHOM BHJIE B KQ4eCTBE BKPAIUICHUN MM TOHKHX YTIUCTBIX IETPUTOB, MHOTIA ITOPOJIA MPE/ICTaB-
JIeHa TOHKUM TIepeciianBaHWEM TIMHHCTHIX WM TMEeCYaHBIX Pa3HOCTEW C MPOCIOWKaMHU yTIeQHIHPO-
BaHHBIX TIOpoJ. [loaTOMy TOpOIBI ¢ BKIIFOUEHHEM B PA3IMYHON CTEIEHH YTINCTOTO MaTepualia B HEKO-
TOPBIX CIy4asX He BIIENSIOTCS 1o conpotupieHuto, [' K u HI'K, Ho, kak mpaBuiio, UMEIOT 3aBBIIICHHYO
nopuctocTs no AK.

Wuarepnperanus MatepuanoB ['MIC mpoBomuiack ¢ HCIIOJIB30BAaHUEM IPOTPAMMHOTO OOECTICUCHIUS
«GeoSolvery, «InteractivePetrophysics» 1mo aaroputMy B OCHOBY KOTOPOIO OBUIM IIOJIOXKEHBI Teope-
TUYECKHUE YPABHCHUS CBS3M TIMHUCTOCTU U TOPUCTOCTH C TeO(U3MUYSCKUMH TapamMeTpamMu, a JUis Ompe-
JISJIEHNs] HACBIIIICHHOCTH — 3aBHCHMOCTH, UCTIOIb3yEeMbIe IS KOJJIEKTOPOB COCEIHET0 MECTOPOKACHUS.
Omnpenenenue pacueTHBIX MapaMeTPOB MPOBOAMIIOCH B MOTOYEYHOM PEXHME C TOCIEAYIONIAM OCpe.-
HEHHEM 10 BBIJICJICHHBIM TLIACTAM.

OCHOBHBIM OTIepaIisM WHTEPIIPETAIMH MPEAIecTBOBala IepBUYHas 00paboTKa UCXOIHBIX JaHHBIX
I'NC, xoTopas 3aKirovanach B yBs3Ke KPUBBIX U HX HOPMAaJTU3AIIH.

H3yyaemoe MECTOPOXKACHUE XapaKTEPU3YETCS 3HAYUTEIbHBIMH KOJICOAHUSAMH 3PPEKTUBHBIX
TOJIIIVMH TI0 TUIOMAAN U pa3pe3y. ITO 00yCIOBIEHO BBHICOKOH CTEIEHBI0 HEOHOPOTHOCTH KOJJIEKTOPOB,
JUTOJIOTHYECKON HEBBIIEPKaHHOCTHIO.

HHH BBIACJICHUA KOJUICKTOPOB W OLCHKH HUX 3(1)(1)6KTI/IBHOI>1 TOJIIIUHBI OBIJ MCITOJB30BaH BECH KOMII-
JICKC TeO0JIOT0-Te0(hU3NISCKUX HCCISI0BAaHUA. B OCHOBY TMOJI0XKEHBI OOIIECIPUHATHIC KPUTEPHH, YCTAaHOB-
JICHHBIE B TIpollecce aHanm3a, 0000IIeHHbIe Teou3nyuecKkne NaHHBIE U COIOCTaBJICHHE TOCIEIHUX C
KEPHOM U pe3yJbTaTaMH ONPOOOBAHHS TUIACTOB.

3a OCHOBY NMPUHIIMIIA PA3JICICHUS Pa3pe3a Ha KOJUICKTOPHI ¥ BMEIIAIOIINE

MOPOJIbI TPUHUMAIINCH TPAJAUIIMOHHBIE KaUeCTBEHHBIE IPU3HAKH BBIICIICHNS TEPPUTCHHBIX TTOPOBBIX
KOJIJIEKTOPOB:

— YMCHBIICHHUEC €CTECTBEHHOM PAaANOAKTUBHOCTH OTHOCUTEIIbHO BMCHIAIOIIUX TTOPOI;

— COXpaHEeHHe WIN YMEHbIIIEHNEe HOMHHAILHOTO JHAMEeTpa Mo KaBepHOTPaMME;

— HaJW4Yue 30HBI TPOHWKHOBEHUS (uibTpaTa OypoBOro pacTBOpa B IUIACT, OTMEYAOIIeics Ha
pasnornyounnbeix 30H#aX (BK3, BK-MBK, HK). B Tex cimywasx, Korja KaueCTBEHHbIE NPU3HAKU HE
paboTaiu, MPUHAUICKHOCTh K KOJJICKTOPaM YTOYHSIIACH 110 TPAHHYHBIM 3HAYCHHUSIM MTOPUCTOCTH.

Heo0xoamMo OTMETHTH CIOKHOCTH W 3aTPyIHEHHS TPH BBIICICHUN KOJUIEKTOPOB M OICHKH WX
s pexTuBHOI TOMIUHEL. OTpaHIYECHHOCTh MTPUMEHIEMOTO KOMILUICKCa, 0COOCHHOCTH pa3pe3a, MpeacTaB-
JICHHOTO TPEUMYINECTBEHHO PHIXJIBIMUA MOPOJaMU WIM TOHKHM IE€pPECIauBaHUEM IOPOJ Pa3HOU JUTO-
JIOTHH, TIPUCYTCTBUE B MOPOJIE YIIMCTOTO MaTepHalia B BHJIE TOHKHX MPOCIOEB WM BKJIIOYEHUH B pac-
CeTHHOM BHJI€ — BCE 3TO AENAII0 WHTEPIPETAIMi0 HEOJHO3HAYHOH. | 'eooro-reXxHn4ecKkue yciIoBHSA B
CKBAXXUWHAX MECCTOPOXIACHUA TAKIKE He6HaI‘OHpI/IHTHLI npu 3armucu pa3HOFJIY6I/IHHBIX 30HIOOB IJIA OIIpe-
JICJICHUST PaJIMaIbHOTO TPaJUCHTAa COMPOTHUBIICHUS, TaK Kak NpuU OypeHUH MNPHMEHSIach MHUHEpad-
30BaHHAasl MPOMBIBOYHAS JKUIKOCTb.

Taxkum o6pa30M, BBIJACJICHUE KOJUICKTOPOB IO MNPAMBIM Ka4C€CTBEHHBIM IIPpU3HAKaM HE MOXKET OBITH
peallu30BaHO JIIsi BCEX CKBAXKWH, YTO BIIOJIHE OCYIIECTBHUMO C TPUBJICUCHUEM KOCBEHHBIX KOJIMYECT-
BEHHBIX KPUTEPHEB, OCHOBAaHHBIX Ha Pa3lIU4UU (UIBTPAIIHOHHO-EMKOCTHBIX CBOWCTB TIOPO/I.

Jis o6ocHOBaHMS HMKHETO TIpenena mopucrtoctu komiektopos o ['MC Opum mpoaHamTn3npOBaHbI
pe3yabpTaThl onpoOoBaHus CkBaXuH (Tabmuna 1). Cpenu ompoOOBaHHBIX KOJIJIEKTOPOB OE3MPUTOYHBIX
TUTACTOB HET, K03 (PHUIIMEHT MOPUCTOCTH OMPOOOBAHHBIX IPUTOYHBIX IJIACTOB BapbUpyeT OT 23 1o 44%.
Ormpenenenne rpaHUIHOTO 3HAYeHUS K03 durmenTa mopuctoctd (K rp.) myTeM MoCTpoeHUs KyMMYJIAT
JUTS. KOJUIGKTOPOB M HE KOJUICKTOPOB IO HAJIMYUIO U OTCYTCTBHIO 30HBI NMPOHHUKHOBEHUS TaKKe HE
MPEJICTABIIICTCS BO3MOXKHBIM [0 TPUYMHE MCIIOJNIB30BaHUs OYypOBBIX PAcTBOPOB C MHUHEpaIH3aIUCH,
OJIM3KON K MUHEpAIH3alHH TUTACTOBBIX BOJ.
HO3TOMY Ha JAaHHOM 3Tall€ U3y4YCHHUA MECTOPOXKIACHUA B KAaUCCTBE I'paHH‘IHOfI IMOPUCTOCTHU GI)IJII/I B35ThI
TaKOBBIC M0 AHAJOTMYHBIM OTJIOXKCHHUSIM COCETHETO MECTOPOKIACHUS [2]:

Ko rp = 19% — nns MenoOBBIX OTIOXKEHUI;

K rp = 17% — 11 10pcKux OTIOKEHUH.
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Tabnuua 1 — IMerpodusudeckas XxapaKTepUCTUKA OMPOOOBAHHBIX IIACTOB II0 Pe3ybTaTaM
o6pabotku ['MIC u pe3yapTaTsl onpoOOBaHUS IO CKBaKMHAM MECTOPOKACHUS

Table 1 — Petrophysical characteristic of the tested layers from geophysical well logging results and test results

Ne | 3anexs | Kposns, |[TomomBa, | hysy, | hyy, | YOC, | Krn, Kn, | Kur, Hacwi- PesynbrarbiThl
CKB. M M M M OMM | ag.ea. | o.enm | o.enm. | IIeHUE onpoboBaHus

4 Ne 421,0 4224 1,4 0,6 2,6 0,22 - - Hedts 421-423 M 426-428 m

4 Ne 426,2 4288 2,6 2,6 2,5 0,39 0,30 | 0,58 Hedts HeTH

4 113_1 463,6 466,8 3.2 2,3 3,8 0,33 0,30 | 0,66 | Hedrs 463-466 m HedTH

4 1O-111 530,5 531,4 0,9 0,9 3,6 0,19 0,35 | 0,70 Hedrs

530-533 m HE(TH
4 1O-11I 532,3 533,3 1,0 1,0 3,8 0,13 0,41 | 0,75 Hedrs

11 | 1011 | 4702 | 4802 | 10,0 | 10,0 | 50 | 025 | 0,39 | 0,80 | Hedrs
11 | 10111 | 4830 | 4846 | 1.6 | 1.6 | 1,7 | 028 | 0,30 | 0,65 | Hedrs 470-487 M nedrs
11 | IO-II1 | 484,6 | 4872 | 26 | 2,6 | 1,6 | 026 | 032 | 0,6 | Hedrs
12 | IO-III | 4694 | 4723 | 29 | 15 | 129 | 0,15 | 029 | 0,58 | Hedrs,

12 | IO-I-11 | 473,9 477,6 3,7 2,7 3,7 0,40 0,30 | 0,70 | Hedrs 470-487 m HeTH
12 | IO-I-1I1 | 477,6 495,0 174 | 16,2 | 6,7 0,29 0,42 | 0,80 | Hedrs
12 10-111 540,1 542,1 2,0 2,0 1,2 0,22 0,41 | 0,58 | Hedrs 540-542 m HE T

14 | IO-I-II | 480,0 483,2 32 32 7,4 0,37 0,36 | 0,80 | Hedrs
14 | IO-I-IT | 4832 4913 8,1 5.9 52 0,30 0,42 | 0,79 | Hedrs,
15 | IO-I-1I | 471,9 478,1 6,2 5,0 4,2 0,36 0,35 | 0,72 | Hedrs
15 | IO-I-11 | 478,1 484,4 6,3 5,5 6,5 0,35 0,33 | 0,74 | Hedrs

481-488 m HeTH

472-484 m HedTH

15 | IO-1-11 | 484,44 489,6 5,2 4.4 1,6 0,36 0,32 | 0,50 Hedts 486-489 M HeTH
16 I-anT 320,8 323,0 2,2 1,5 9,5 0,28 0,35 | 0,78 | Hedrs 321-323 M u+B
16 | IO-I-IT | 4622 466,5 4,3 4,3 9,9 0,14 0,44 | 0,84 | Hedrs 462-466 M HeDTH
16 | IO-I-II | 469,3 471,1 1,8 1,8 3,5 0,29 0,39 | 0,73 | Hedrs

16 | IO-I11 | 4725 | 4760 | 3,5 | 35 | 68 | 032 | 043 | 0,82 | Hedrs 469-477 M HedTh
16 | IO-I-IT | 476,0 4783 2,3 0,9 33 0,39 0,34 | 0,70 | Hedrs

16 | IO-I-IT | 4783 490,0 1,7 | 7,3 2,3 0,37 0,29 | 0,45 | Hedrs 481-487 m HehTH
16 | IO-I-IT | 490,0 4922 2,2 1,4 32 0,20 0,40 | 0,72 | Hedrs 490-492 m H+B
16 | IO-II 538,4 541,4 3,0 2,0 1,4 0,09 0,41 | 0,57 | Hedrs, 538-541 m HedTh

17 | 10111 | 4950 | 4981 | 3.1 | 3.1 | 3,0 | 016 | 038 ] 0,70 | Heprs | 495-498 m nedrs c Bona
18 | IO-II1 | 4895 | 4908 | 13 | 07 | 28 | 039 | 027 | 0,58 | Hedrs
18 | IO-I-II | 4908 | 4973 | 65 | 6,0 | 9.8 | 032 | 042 | 0,84 | Hedrs
18 | IO | 542,0 | 5440 | 20 | 1.8 | 23 | 029 | 0,40 | 0,60 | Hedrs 542-544 M n+B

19 | I0-I-11 | 4788 | 4949 | 161 | 16,1 | 42 | 027 | 0,39 | 0,76 | Hedrs 480-490 M HedTs

490-497 M HedTH

[Ipu oneHke 3PPEKTUBHBIX TONIIUH U3 OOIICH TOJIIMHBI BBIJCICHHBIX KOJUICKTOPOB UCKIHOYAIUCH
[JIMHUCTHIE, IJIOTHBIE M YINIMCTHIE mpociiou, koHTponupyemsble ganHsiMu ['K, HI'K, AK, I'TKII, MK3,
MBK.

Hcnonb3yemblil KOMILIEKC MO3BOJISET BBIACIUTD BU3YAIbHO MNIMHUCTEIE Tipociou 1o KpuBbiM ['K, KB
u MK3 ronmmunoit He MeHee 0,4 M. Bornee ToHKHe mpoOcCiIOU M paccesHHas TNIMHUCTOCTh YUUTHIBAIUCH
aBTOMAaTHYCCKHU TPHU OICHKE HE(PTECHACHIIEHHOCTH — YBEIIMUEHUE TIIMHUCTOCTH BEIET K CHIDKEHHIO CO-
MPOTUBJICHUS] HEPTEHACHIIIEHHBIX KOJJICKTOPOB, T.€. K YMEHBIIECHUIO KOA(pUIHEHTa He(TEHACHIIICH-
HocTU. HeoOX0MMO OTMETHTh, YTO B pa3pe3e alTCKUX TOPU3OHTOB MEJIOBBIX OTJIOKEHHUU BBIICICHBI KaK
KOJUIEKTOPHI TUIACTHI C TIOBBINIEHHBIMU 3HaueHusMH ['K, T1e, cyns mo [pyruM MeTomam, 3TO TOBBIIIEHUE
00YCJIOBIICEHO HE TOJIBKO PAJIHOAKTUBHOCTHIO CBSI3aHHOM C TJIMHHUCTOCTHIO, HO U MPUCYTCTBHUEM B IOPOJIE
PaaOaKTUBHBIX 3JIeMEHTOB. HEBO3MOXKHOCTh yueTa IIMHUCTOCTH B 3TOM CIydae Mo JaHHOMY KOMIUIEKCY
HE TO3BOJIIET C JOCTOBEPHOW TOYHOCTHIO OMPENENATh MapaMeTphl TakuX IutacToB. s 3Toro HeoOxo-
IIMMO BKJTFOUCHHE B KOMIUIEKC METoJa criekTpanbHoro ramma-kaporaxa (CI'K). Ilpu momcuere 3amacoB
He()TH B TaKWX ILIacTax, Obla MPHHATA MOPHUCTOCTh, PACCUMTAHHAS KaK CPEIHSS MO0 BCEM ILIacTaM
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3alekd, BKIFOYasi W BOJOHOCHBIe. OmpoOoBaHME MPOAYKTHBHBIX 3ajieKeH alTCKOro TOPU30HTa IPOBe-
JIEHO TOJIEKO B mpenenax | anTckoro ropuzoHTta B ckBaxkuHe Ne 16 (mHTepBan 321-323 M), oTKyda MOITy-
yeHa HepTh ¢ Boaoil. [lmact umMeeT yxy/aIIeHHbIe KOJUIEKTOPCKHUE CBOWCTBA M JIMTOJOTMYECKH MPEACTaB-
JICH TJIMHUCTBIM aJICBPOJIMTOM C TOHKMMH MPOCIOSMH YTJIMCTBIX M TUIOTHBIX Pa3HOCTEH, 3pPeKTUBHASL
tommuHaa cocraBisier 1,5 M; mo 'MC xapakrtepusyeTcst kak He(TeHACHIIIEHHBIH. Bhienenne mioTHRIX
pasHocteit mo gaHpM ['MIC He BBI3BIBAIO OCOOBIX 3aTPYIHEHWH, TaK K€ KaK W OTACIHHBIX YTIIHCTHIX
npocnoeB. TpyIHOCTh 3aKiIroyanach B omnpeaeieHu 3QQeKTUBHON TOJIIMHBI U MAapaMeTPOB IJIACTOB C
PacCessHHbIM COAEpXKAaHUEM YIVIUCTOTO Marepuana B BUAEC OTACIbHBIX BKIIOUECHUUW U TOHKUX JUH30YEK.
[ImacTel, Kak MpaBWIIO, UMENH 3aBBIMIEHHYIO TOPHCTOCTh M KO3 UIMEHT HedTeHackImeHHocTn. 13-3a
HEBO3MOXKHOCTH JIOCTOBEPHOTO yUeTa BIUSHHS TIIMHUCTOCTH 33 3()(EeKTUBHYIO TONIMHY NMPHHAMAIACH
MOJIOBMHA OOIIEH TOJIIUHEI IUTACTa, T.€. KaKk B CJIOHUCTOM pa3pese, a MOPHCTOCTh U HePTEHACHIIIEHHOCTD
JUIS1 TU1aCTa HE PaCCUUTHIBAIINCH.

Pa3nenenne miacToB Mo xapakTepy HACHILIEHUS B CKBRKMHAX MECTOPOXKACHHUS OCYIIECTBISIOCH IO
METO/Y COIPOTHBIICHUS: MOBBIIICHHBIE COMPOTUBICHUS B MPOAYKTUBHBIX KOJUIEKTOpPaX U MOHWKCHHBIC
COTIPOTUBIICHHS MPOTUB BOJOHOCHBIX KOJUIEKTOPOB Ha ()OHE BMEMIAFOIINX TIIMHUCTBIX TOPO. 3HaUYEHUS
YIEJIBHOIO 3JIEKTPUYECKOTO COINPOTUBIICHUS KOJUIEKTOPOB, MHTEPIPETUPOBAHHBIX KaK NPOLYKTHUBHEIE,
u3MeHstoTes B auanazone ot 1,1 mo 14,6 Om-M, BogoHocHBIX — oT 0,2 10 1,1 Om-Mm. ComnpoTtuBieHue
ompoOOBaHHBIX TMPOIYKTHBHBIX IUIACTOB coctaBiseT 1,2—-12,9 Om-M, 30Ha HeogHO3HAYHOCTH — 1,1—
1,2 Om-M. Ecnu compoTuBieHue IulacTa MONAAago B 30HY HEOJHO3HAYHOCTH, XapaKTep HACBILICHMS
onpexensuics noBeaeHueMm KpuBblx MK, BK oTHocuTenbHO BMeENIaloOmuX MOPOJ, MOJOKEHHUEM OTHOCH-
tenbHO BHK.

I'munuCTOCTS HE ABNsAETCS MOACYETHBIM MapaMeTpoOM, HO HCHONb3YETCs MPH OMNpeAeeHUH MOpHUC-
tocty o ['MC. Onpenenenue TIMHUCTOCTH KOJUJIEKTOPOB ocyllecTBisuiock o merony I'K. lns uckiro-
YeHWs] BIVSIHUS CKBaXHHBI W HHIUBUAYAIBHBIX OCOOEHHOCTEH ammapaTypsl TaMMa-KapoTaka ObII
HCIOJIB30BaH JBOMHON pa3HocTHBEIN napamerp ['K:

AIY = (IYHH - IYmin)/ (IYmax - IYmin) ) (1)

1€ IVun, Vmaxs [Ymin — WHTEHCHBHOCTH TaMMa-M3Iy4deHHS MPOTHB HHTEPIPETHPYEMOTO W OIOPHBIX
TUTacTOB.
3a Iymin B3THl MUHUMAIILHBIC 3HAYCHHSI MIPOTHUB IUIOTHBIX MOPOJ MO pa3pe3y; 3a OMOPHBINA IUIACT C
MaKCHMAJIbHBIMI 3HAYEHUSIMH TIUHUCTOCTH (Iyn.x) MPHHUMAINCH IUTACTHI TIUHHUCTHIX TONI C HOMH-
HaJIbHBIM JUaMETPOM: IJid MCIIOBBIX OTJIOKEHHUH — TOJIIa I'NTUH MEXAY allTOM U HECOKOMOM, IJIsI FOPCKUX
OTJIOKEHUI — BBICOKME ycTohumBble 3HaueHus 'K mo ropckoMy paspe3y ¢ HOMHHAIBHBIM JHAMETPOM
CKBXWHBL. M3 paccMOTpeHHs UCKIIOYAINCh WHTEPBaibl C aHOMAJIbHBIMH 3HAYCHUSMH HHTEHCHUBHOCTH
€CTECTBEHHOTO TaMMa M3ITyYeHUs U He CBI3aHHBIMU C TIIMHHUCTOCTHIO 3HAYeHUAMH Y.
st onteHKu 0O0BEMHOM TJIMHUCTOCTH HCTIONIB30BAHO BRIpaXKEHUE, mpeyioxkeHHoe B. B. Jlapuono-
BBIM [5]:
Kran =0,33-2*2"— 1) . )

OnpeneneHHas 0 raMMa METOAY O0BEMHAs TIIMHUCTOCTH KOJUIEKTOPOB MU3MEHSETCS OT €AMHUIL 10
43%, cpennee 3Hadenne — 30%. HecMoTps Ha TO, 9TO B psiie TUIACTOB MOJy4YEHBI BHICOKHE 3HAUEHUS
TJIMHUCTOCTH, MPEBBIIAIONIME TpaHu4HOe 3HaueHue Kri = 37%, 3TH miacThl ObUIM OTHECEHBI K KOJI-
JIEKTOpaM, TaK KakK MPOXOIWIN IO APYTUM IapaMmerpaM. BhICOKue e 3Ha4eHHsS MOTIIM OBITH BBI3BAHBI
BIMSHUEM TIOJIMMUKTOBBIX Pa3HOCTEH B MaTepuaie KOJUIEKTOPOB, OTMEYaeMOM IIpH OIHMCAaHWH KepHa,
MPUCYTCTBHEM PaJMOaKTHUBHOTO ypaHa. [Ipu nanbHeHIeM MOCTYIUICHUM (PaKTUUCCKUX JaHHBIX, B 4acCT-
HOCTH TPaHyJIOMETPUUYECKOTO COCTaBa, CIEKTPAIbHBIX OMPEACICHUN PaTuOaKTUBHOCTH, TPAHUYHOE 3HA-
genue TIuHUCTOCTH (K1) MOMMKHO YTOUHATHCS.

OmpeneneHue MOPUCTOCTH IO CKBAXKMHAM OCYIIECTBIISUIOCH B 3aBUCUMOCTH OT IOJTHOTHI KOMILIEKCA
I'MC, BBITIOIHEHHOTO B KaXKJ0M KOHKPETHOM CKBaxKuHE. [Ipu Hanuuuu BCceX METOJIOB pacdeT MOPUCTOCTU
nposoauics no AK u I'TK-IL.

ITopucrocts mo AK paccuuThIBajiach M0 ypaBHEHHIO CPEJIHETO BPEMEHU C MOIPaBKOM 3a TJIMHHC-
TOCTh [6-8]:

KnAx = (AT-ATck) / (ATxk-ATck) — Kra-(ATri—ATck) / (ATx—ATck), 3)
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rae ATck — Bpemst mpoOera B ckenere MpuHITO paBHBIM 180 Mic/M; ATk — Bpemst mpoOera B )KHIKOCTH —

580 MKc/M, OIpeneneHO IO MAajeTKe, IZle BXOAHBIMU SBISIIOTCA MUHEpPAIN3ALMsl >KUIAKOCTH M TEMIIe-

patypa; ATra — BpeMs npo0era B IIIMHAX ONPEISIICHO B KAKI0H ckBaxkuHe 1o cBsizu ATra = f(H).
Onpenenenue NOPUCTOCTHU MO INIOTHOCTHOMY KapoTaXXy OCYIIECTBISUIOCH 110 YPABHEHHUIO:

Kurrk = (GCK - Grm) / (GCK - Gm)’ (4)

TI€ Oy = 2,67 r/cM® — IJIOTHOCTH CKEJeTa MOPOIBI, Oy = 1 r/cM® — IJIOTHOCTh (hmonna.

[Mnacty mpucBaMBanoch cpeiHee 3HAYCHHE MOPUCTOCTH, ONPEACIEHHON MO JBYM METOAAM WU IO
OJTHOMY W3 METOJIOB, KOTOPBIN JIyYIlle COOTBETCTBOBAJ OOIIEH re0j0ro-reopu3nueckoi XapakTepUCTHKE
mwracta. OnpenenéHHas Mo reoGU3MYSCKUM METOJaM HMCCACIOBAHUS CKBaXXHH IMOPUCTOCTh KOJIEKTOPOB
MIPOyKTUBHOMN TOJIIM COCTABIISACT IS METIOBBIX OTIOXKeHUHN 25-41%, B cpeaaem — 34%; i IOpCKUX —
19-44%, B cpeanem — 35%.

JloCTOBEpHOCTDH ONPEICIICHUS MOPUCTOCTH IIPOBEPSIACH COMOCTABICHHEM C MIOPUCTOCTHIO MO KEPHY.
Ha pucysnke 1 npuBeneHo conocrasieHne ko3dduimentos nopucroctu Knkepn — Knruc.

0.50
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= 0.30
L5
=
<
=
=
2 020
0.10
0.00
0.00 0.10 0.20 0.30 0.40 0.50
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Pucynox 1 — ConocraBienne ko3¢ QUIIIEHTOB TOPUCTOCTH, ONIPEAENICHHBIX 110 KepHy u [ YIC

Figure 1 — Comparison of porosity determined from core and geophysical well logging

Pa36poc Touek B 0671aCTH BEICOKUX 3HAYCHHUH KOA(P(UIIMEHTOB MMOPUCTOCTH 00YCIIOBIICH CHUKCHHUEM
JIOCTOBEPHOCTH OTpeAeNieHHs] Kak Mo KepHy, Tak u mo ['MC B ycnoBuax peIxiblx nopoi. OgHako w3
rpaguka cienyeT, YTo CBs3b, 0COOEHHO IIsi KOHIMIMOHHBIX OOpa3loB, AOCTaTOYHO TECHAas, U CBUE-
TEJILCTBYET O MPHUMEHUMOCTH OMHCAHHOTO allTOPUTMa K IAHHOMY pa3pesy.

Omnpenenenne He(QTEHACBHIIEHHOCTH IPOBOJUIOCH MO METOAY CONpOTHBICHUS. CrennalbHBIX
UCCIIeIOBaHUH O OMpeAeNeHNI0 K0 UIMEHTa BOJOHACHIILICHHOCTH Ha KepHE HE MPOBOAMIOCH, TIO3TO-
My OBUIM HCIOJB30BaHBl METPOPHUINUCCKHE CBSI3H, MOJYUYCHHBIC HAa KEPHE AHANIOTHYHBIX OTJIOXKCHUI
COCETHETO MECTOPOXACHMS [2]:

Pn = /K", 5)
Pu = 1/KB"¥. (6)

OTHOCHUTENFHOE COMPOTHBICHUE PH pacCUUTHIBAIOCH KaK OTHOIICHWE COMPOTHBICHHS HHTEpIpeE-
THPYEMOTO IIIacTa PIl K CONMPOTUBICHHUIO 3Toro iacta npu 100% BomoHACHIIIEHNH PBIT:

P = pn/pam. (7)
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ConpoTUBIEHUE UHTEPIIPETUPYEMOTO ITacTa pn onpeaensuiocs no guarpammam bK, BK3.
Conpotusnenue 100% BOIOHACKHIIIIEHHOTO TIACTA PACCUNUTHIBAIIOCH TIO METPOPUINIECKOMN CBSI3H:

pBIT = pB-Pr1, ®)

T7e PB — COITPOTHUBIICHUE TIIIACTOBOM BOJIBI.
3naueHus kod(pduimeHTa He(TEHACHIIIEHHOCTH MPOJAYKTUBHBIX KOJUICKTOPOB H3MEHSIOTCA B
npeaenax ot 0,45 no 0,85 m.en, cpennee 3nHauenue 0,67 A.en; sl BOAOHACHIILIEHHBIX KOJUIEKTOpoB KHr
MEHSIETCS OT COTHIX AoJiel enunul 1o 0,42 n.ex, cpeaHee 3HaueHue cocrtasisiet — 0,20 a.em.
[IpornIIaeMoCTh KOJIJIEKTOPOB OIpeIesieHa Ha OCHOBAHUY ITOJIYYCHHBIX HAa KEPHE 3aBUCUMOCTEH IS
MEJIOBBIX M CPEIHEIOPCKUX OTIIOKEHUH [2]:

JJIs FOpbI KHp — 0,1048624’965KH , (9)
A Mena Knp = 0,0355¢>°2%, (10)

[IpoHuaeMocTs A7 KOJIJIEKTOPOB MEJIOBBIX OTJIOKEHUH M3MeHsAeTcs B npeaenax ot 20 go 1246 m/l,
JUISL KOJIJIEKTOPOB FOpBI — OoT 12 110 5921 m/I.

[Ipu Hanuuuu B KOJUIEKTOpE BOAOHE(TAHOIrO paszena, B MOJABIISIONIEM OOJBIIMHCTBE CIy4acB OH
JIOCTaTOYHO yBEPEHHO OTOMBAaeTCs MO CHIDKEHHUIO corlpoTuBieHus Ha auarpammax BK, BK3 u yBemu-
yeHnIo npoBoauMocTy Ha muarpammax WK. Ha pucynke 2 mpusenen npumep orouBku BHK mo xomr-
nekcy ' IC B cpemHeIoOpCKuX OTIIOKEHHSIX TT0 OJTHOW U3 CKBaXKHH.

B Hacrosiiee BpeMs MpoOYpeHHBIMH CKBR)XKMHAMHU yCTAHOBJIEHA MPOTYKTUBHOCTh CPEIHEIOPCKUX U
HUKHEMEJIOBBIX OTJIOKEHUH. B pa3pese HuxKHEro mMemna BIIENAETCS TPU MPOAYKTUBHBIX TOPU30HTA, ABa B
anTe U OJUH B HEOKOME. B CpeIHEIOPCKHUX OTIIOKEHUSAX BBIJEIIECHBI YETHIPE MPOMYKTUBHBIX TOPH30HTA.
IOpckue ropu30HTHI YBEPEHHO IPOCIEKHBAIOTCA M XapaKTEPU3YIOTCS BBIAEPKAHHOCTBIO KOJIIEKTOPOB
1o miomany u paspesy. Komnextopst ropu3onTos FO-1 u FO-1I Bo MHOTHX CKBaXHHAX CIMBAIOTCS MEXIY

Tabnuua 2 — ['myOuHEI 3a1eraHus KOJUICKTOPOB B POIYKTUBHBIX TOPH30HTAX

Table 2 — The depth of bedding of the reservoir rocks in the production horizon

TopH-30HT I'my6una o 'MC, m I'my6una o abe, M Bogus M By, M B M [T Xapakrep.
KPOBJIS MIOOIIBA KPOBJIS HOIOIIBA M Hacpm.
I ant 307,7 309,2 -300,1 -301,6 1,5 1,5 1,5 Heds
I ant 310 316,8 -302,4 -309,2 6,8 6,8 6,8 Hedrs
I ant 322,7 324,0 -315,1 -316,4 1,3 1,3 1,3 Hedts
II anT 3329 334,5 -325,3 -326,9 1,6 1,6 1,6 Hedrb
II anT 335,2 336,0 -327,6 -328,4 0,8 0,8 0,8 Hedrs
IT anr 3364 337,0 -328,8 -329.4 0,6 0,6 0,6 Hedts
IT anr 343 345 -335,4 -337,4 2,0 2,0 2,0 Bona
1I anr 12,1 5,0 3 2,0 HtB
I Heok 421,2 421,8 -413,6 -414,2 0,6 0,6 0,6 Hedrb
I meok 426,2 428,8 -418,6 -421,2 2,6 2,6 2,6 Hedrs
B 450,4 452,8 -442,8 -445,2 24 2,4 24 Bona
TO-I-1T 463,4 465,7 -455,8 -458,1 2,3 2,3 2,3 Heds
10-1-11 468.,4 468,8 -460,8 -461,2 0,4 0,4 0,4 Hedrs
10-1-11 469,2 485,0 -461,6 -477,4 15,8 15,8 15,8 Hedts
10-1-11 490,5 4929 -482,9 -485,5 2,4 2,4 2,4 Hedrs
10-1-11 4943 4954 -486,7 -487,8 1,1 1,1 1,1 Hedrs
TO-I-1T 495,4 509,7 -487,8 -502,1 14,3 14,3 14,3 Boza
TO-11T' 514,7 518,4 -507,1 -510,8 3,7 3,7 3,7 Bona
FO-IIT' 520 522,9 -512,4 -515,3 2,9 1,4 1,4 Boza
TO-II1 5294 530,5 -521,8 -522,9 1,5 1,1 1,1 Heds
1O-111 530,5 531,4 -522,9 -523,8 0,9 0,9 0,9 Hedts
10-111 532,3 5333 -524,7 -525,7 1,0 1,0 1,0 Hedts
10-1IV 555,3 564,6 -547,7 -557,0 9,3 9,3 9,3 Bona
10-1V 571,3 586,9 -563,7 -579,3 15,6 14,6 14,6 Boga
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coboif, oOpasysi eauWHbIH TUApoanHamMudeckuii pesepByap. Komrekrop FO-III ropusonTa mocrarodno
YBEPEHHO OTIEIIETCS TIUHUCTHIM TepeskuMoM oT FO-1I ropu3onTa, TOMmmMHAA iepexuma qocturaeT 10 M,
HO cJexyeT OTMETUTh, YTO B TepeXHMe B OTIENIbHBIX CKBaxHHax mo kommiekcy [MIC Bwimensercs
ManomourHeli mwiact FO-11I' necuannka, KOTOpPBIA XapakTepHU3yeTcsl Kak BOJOHACHIIIEHHBIA TOUTH BO BCEX
CKBa)XMHAaX M TOJBKO B OJHOW CKBakKMHE 31, NpoOypeHHON B ONTUMAIIBHBIX CTPYKTYPHBIX YCIOBUSX, OH
He(TeHachleHHbIH. B Tabnuue 2 npuseneHsl IiyOMHBI 3aleraHus KOJUICKTOPOB B IPOXYKTHUBHBIX TO-
PHU30HTAX MO CKBAXKMHE MECTOPOXKICHUS.
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YHFBIMAHBI KoCIHTIIIJIIK-TEO®U3NKAJIBIK
3EPTTEYJIEP OJICTEMECIHIH HOTUXXEJIEPI MEH UHTEPIIPETAIIUSACHI

I'. T. bopucenko, I'. A. UcmausioBa
K. CorbaeB arbinarsl Ka3ak YITTHIK TEXHUKAIBIK 3€pTTEY YHUBepcUTeTI, AnMmatkl, Kazakcran

Tyiiin ce3aep: yHFBIMaHBI 3epTTEYAIH I€OPHU3NKAIBIK 91iCTEP], KOJIJIEKTOP, TayKBIHBICH, KEYEKTIIK K03(hu-
LMEHTI; Ca3AbUIbIK, MYHAHKAHBIKTBUIBIK; KEYCKTUTIK MapaMmeTpi; MyHAaHKaHBIKTBUIBIK MapaMmeTpi; reo(U3HKaibik
napamerpJiep.

Annoranus. Kocimminik-reopu3ukanblk >KYMBICTApIbl KYPTi3YAiH T€ONOTHUSIIBIK-TEXHUKAIBIK [apTTaphl,
dmicTeplli KemeH ey JKoHe OJapIbIH Caltachl, KOJUIEKTOP Ka0aTTapbIH 06y omicTepi, KEYeKTiIIK jKOHE KaHBIKTBLIBIK
K03(h(DUIMEHTIH KOCINIIIIK reodr3nKa 9licCTepIMEH aHbIKTaY CHIIATTAJIFaH. 3ePTTENIreH KEHOPHIHHBIH OHIMII Kabat-
TapbIHBIH KUMAChl JIUTOJOTHSUIIBIK aibIpMAIIbUIBIFBIHBIH Teo(U3UKabIK CHIATTaMAachl, KepPHAI Tangay KOpBITHIH-
JIBICHI, ChIHAMAJIap/Ibl IpIKTEYy JKOHE Oacka JMTONOrUsl OOoMbIHIIA reo(H3UKAJIBIK MapaMeTpliiepi HerisiHge xysere
aCbhIpblIaabI.

KeHOpBIHAAapBIHBIH OHIMI TY31LTIMAEPIH/EC TOMEH/IETT TEPPUTeH/l TayKbIHBICTAPhl KOPCETUIreH: KYMAAp, KyM-
TacTap, MaJITaTaCThl KOHIJIOMEpATTap *oHe ca3 KabaTIajapbIMEeH aJeBPOJIUT, Ca3/bl-aJIeBPOJIUTTI KBIHBICTAD JKOHE
KOMIp CeKiNli TepPUreHAIK TayKbIHbICTAphIMEH KepceTinreH. JKorapblga KepCceTireH alblpMallbUIBIKTapFa KyKa
KabaTIuasaHy KacueTi, COHBIMEH KaTap KadaTTBUIBIK, ocipece KeJJIeHeH KalaTThUIBIK ToH. bop jkoHe IopaibIK
HIeTiHAUIEpIiH MaKpO CHIIaTTaMachlHa Caif, KOMip jkoHe KOMIip KipiKTipyIli >KbIHBICTAp KOITEIl Ke3ece .

I'eopusmkanbKk MoOTIMETTEpMEH KOca KCHOPBIHHBIH OapiIbIK KepiHae KepHAl 3epTTey HOTKENepl )KOHE YHFBI-
MaHBI CRIHaMallay MEH OaiKay HOTIKeNepi maiaananpuiasl. ¥1'3 HOTHKeNepiH oHIey OOHBIHIIA KaOaTTHIH ChIHAMA-
JaHFaH TMETPOPUIUKANBIK CHITATTAMACHI KENTIPUIreH, KEHOPHIH YHFBIMANAPBIH 3€PTTEYAEri MYMKIHTIKTEp >KOHE

OapIbIK KOJAAHBLIFAH re0()U3NKaIBIK OMICTEP/IIH capanTtaMachl OepiireH.
Hocmynuna 02.02.2016 a.
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