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Justification of Procedures for Differentiation of Siliciclastic Reservoirs by

Their Flow Properties (A Case Study from Devonian Sandstones of the
Republic of Bashkortostan)
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(BashNIPIneft LLC ), O.R. Privalova (BashNIPIneft LLC), R.V. Akhmetzyanov (BashNIPIneft LLC)

SUMMARY

The objective of the research is a reference framework set of petrophysical data characterizing the Devonian
siliciclastic sediments of the study area. The characterization workflow includes three main stages: the first
is the lithological typification from core description, the second is matching of the identified lithotypes with
their petrophysical properties and the third is testing the model against wireline logging data.

The core from selected wells was described for lithological typification and studied with routine and special
core analysis procedures in the laboratory. It is well known that shale content changes the physical
properties of the rock, hence the results of the particle size distribution analysis were used to group the
samples into classes based on the grain size subject to the ratio of clay material in the rock fabric. The
normal trend is observed for increase in shale content with smaller grain size.

Based on the lithological description all the samples were grouped into three petrophysical classes then
characterized by their own petrophysical relations and constants. This approach is based on the fact that the
shave volume as opposed to grain size can be estimated from well logs and then applied to reservoir
characterization and differentiation.
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BBenenune

Teppurennass tomma nesona (TT/]) mmardopmeHHol wactu pecrmybnuku bamkoproctan moiroe
BpeMsl OCTaBaJlaCh OCHOBHBIM KOMILUIEKCOM Ui HeTelIoObIYM B peciyOjuKe, W, HECOMHEHHO,
W3y4YeHa AOCTaTOYHO MoApoOHO. OMHAKO JaXke MPH TaKOW BBHICOKOW W3yYCHHOCTH, HA CETONHSIIHUIMI
JIeHb OCTAalOTCSl KpaeBble YYacTKH CTPYKTYp M pa3BeAOYHbIC IUIOMIAaAH, cjJabo OXBaueHHbIC
IIOMCKOBBIM U pa3BEAOYHBIM 6ypeHI/ICM, KOTOPBIC MOT'YT IIPEACTABIATE HHTCPEC IJIA U3YyUCHUS.

PaGora BBpBBaHa HEOOXOAMMOCTBIO HMETh MNETPOPUIUIECKYIO OCHOBY JIUIS OIEPATHBHOM
uHTepnperauun  pe3ynpraroB  [MC  ckBaXHH, BBIXOAAIMX ©3 OypeHHs, a TaKke il
MEPEUHTEPNPETALNN CKBAXUH IIPU CO3/IaHUU T'eoJIoro-TUApoAMHaMudeckux mozeneil. Kak npasuio,
uMeromuecs neTpopu3nyeckue MOICIN U3 NPEAbIAYIINX NMPOEKTHBIX PadOT MO MECTOPOXKICHUSAM
BamkoprocTtana, Ha JAHHBIA MOMEHT HE aKTyaJlbHBL.

Meton

Pabora no cozmanuto nerpoduzmueckoit Moxenu otnokeHuit TTJ] Bkioyama B ce0s TPU BaKHBIX
JTama: BO-TIEPBBIX, JHUTOJIOTHYECKAas THUMM3AIMA MO KEPHY H3yYaeMBIX OTJIOKEHHM, BO-BTOPBIX,
BBISIBIICHHS CBSI3¢H MEXAY BBIJACICHHBIMU JIMTOTUNAMH M TMETPOPU3MUECKHIMU CBOWCTBAMHU ITHX
MOPOJI, @ B TPETHUX HOCIEAYIOIas arpobaius moaydeHHonl Moaenu no ganaeiM 'HC.

Jus cozmanust meTpou3MUEcKOil MOJIENH MO CKBOKMHAM, B KOTOPBIX IO pe3ylbTaTaM OIHMCAHUS
KepHa BBIMOJIHEHA JIUTOJIOIMYECKAsh THUMMU3AIMs, ObUI BBIIOJHEH KOMILIEKC 71a00paTOPHBIX
WCCIIEIOBAaHUN Ha CTaHAAPTHBIX 00pa3lax KepHa: OIpeNleIeHne IOPHCTOCTH, IMPOHUIAEMOCTH,
OCTAaTOYHOW BOJOHACHIIIEHHOCTH, JJIEKTPUYECKUX IapaMETPOB a TaKKe TPAHYJIOMETPUYECKOTO U
MUHEpaIOTHYECKOT0 cocTaBa. Kak wm3BecTHO, OOMbllloe BIMSHUE HAa METPOPH3MYECKHE TapameTphl
OKa3bIBaCT IIMHUCTOCTh, IMO3TOMY IOPOJBI IO Pe3yjbTaTaM IPaHyJIOMETPHUECKOTO COCTaBa ObLIM
paszeNneHsl 0 3€PHUCTOCTH, C YYETOM COAEpKAaHWUSA TETUTOBOH (pakmuu. YdeT colep:KaHusd
[JIMHUCTONW KOMIIOHEHTBI KaK OT/EIBHOTO WieHa KiacCH(UKAILMU, OTPAKAIOIIET0 CTPYKTYpPY, HOCHe
TOTO KaK BHJI MOPOJLI YCTAaHOBJICH IO COOTHOIICHHWIO OOJOMKOB, BIIOJIHE OIPABJAH IPaBHIAMU
knaccudpukarmid[1]. OTMeYeHO 3aKOHOMEPHOE YBEIWYCHHE COJACPIKAHUS TIMHUCTOM (pakiuu c
YMEHBIIICHUEM 3E€pHUCTOCTH TIOPOJI. BTOCIENCTBHMM TIpH pamKUPOBAHUM IIOPOJ  BEIHYMHA
[JIMHUCTOCTH MCIIOJIb30BAJIaCh KaK OCHOBHOH MapaMeTp IPH BBIACICHUH METPOPU3NISCKUX KIIACCOB.
Takol moaxo7 060CHOBaH TE€M, YTO TJIMHHUCTOCTH MOPOJ, B OTJIMYKE OT 3E€PHHUCTOCTH, MOXKET OBITh
ompezieneHa Treo@HU3MUSCKUMH METOJaMH M MOXKET B JallbHEHIIeM UCIONb30BaThCA IPH
nuddepeHnranuy mopoI.

OcHoBY IepBOro NneTpopuU3UIEcKOro Kiacca COCTaBUIU IIECYAHUKU MEJIKO-CPEIHE3EPHUCTBIE Cc1abo
QIEBPUTUCTBIE C HHU3KUM coaepkaHueM riuuHucTOH ¢pakunn (Crnm < 5%). Bo BrOpoit
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neTpopU3NIEeCKUi Ki1acc 00BEIUMHEHBI ECYaHUKH aJEeBPUTOBBIC M QJICBPOJHUTHl  CIAOOTIIMHUCTHIC
(Cra < 10%). AneBpodHTHI U TIECYAHUKU TIMHUCTHIC BBIIENEHBI B TPETHI METPOPU3NIECKUI KIlace
(Crn > 10%). JIuTOTHIIBI, HE SBISIOIIUECS KOJUICKTOPAMHU B H3y4aeMOM pa3pese, B MeTPOPU3HISCKON
TUNMW3AIMN HE NPUHAMAIM ydacTHe. K HHM OTHOCATCA apriwUIMTHl M TIIMHHCTO-KapOOHATHEBIE
MOPOJIB, @ TAKXKE U3BECTHSKH.

V3meHeHus: GpUIBTPAIIMOHHBIX CBOMCTB MOPO]] MEPBOIO M BTOPOro METPO(PU3NUECKHX KIAcCOB, B
HEPBYIO OYepellb, CBSA3AHO C 3EPHHUCTOCTHIO MOPOA U COOTBETCTBEHHO C PasMepoOM IIOp, a TaKkKe
TEKCTYPHBIMH OCOOCHHOCTSIMH, YTO B OOJNbLICH CTENEHH OTPa)KaeTCsi Ha MPOHHIAEMOCTH, YeM Ha
OCTaTOYHOM Boje (PHCYHOK 1, 2).
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[Monyuennas nerpodusnyeckas Mojeib Oblia ampoouposana 1o manHeiM ['HC. Ilo pacnpenencHuro
napamerpoB ['MIC BeIsBIEHO, 4TO MuddepeHIMAUS BBIACICHHBIX METPOPUINICSCKUX KIACCOB IO
TJIMHUCTOCTH (CJICIOBATENILHO, U TIO JIBOMHOMY Pa3HOCTHOMY MapaMeTpy raMMa KapoTaxa) Oonee
cymectBeHHa (pucyHok 3). OcranmpHbIE MapamMeTpbl UMEIOT OOJIBIIYI0 30HY Mepekphitus. [losTomy
napaMeTp MIHHUCTOCTH ObUT MOJIOXKEH B OCHOBY paszesenus nopox o ['MC [2].
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Pucynok 3 Pacnpedenenue 3nauenuii enunucmocmu, onpeoenenuwvix memooom I’ UC no
nempopU3UYECKUM KIACCAM MeppUueeHHOU moauu 0eoHd

Taxum 06pa3oM, 10 aHATN3Y KEPHOBBIX JAHHBIX B OTJIOXKEHUSAX TEPPUTCHHOTO IEBOHA BBIACICHO TPU
neTpopu3nyecknx kKiacca: | THOD — cpeaHe-MeNKO3epHUCTHIN mecyanwk, Il Tum —mecdaHuk c
aJIEBPUTOBOM COCTAaBIAOIIEH W aneBposnuT, III TWn — TrIMHHACTBIE TECYAHUKW M TJIMHUCTHIC
aneBposutsl [3]. IIpu 3TOM rpaHUYHbIEC 3HAYCHHUS TOPUCTOCTH U MIPOHUIIAEMOCTH MOJTYYCHBI HA KEPHE
4yepe3 pacueT AMHAMUYECKON MOPHCTOCTH CO CIEAYIOIIMMH IPAaHUYHBIMH 3HAUYEHUSMU BBIIECIECHHBIX
MIETPOKJIACCOB:

l. Kn=8%, Krip=2,0m/1, Kniacp.rp=2,5%, Kri.rp=4%;
Il.  Kn=9%, Knp=2,0m/1, Kmiad.rp=3,5%, Kra.rp=8%;
. Kno=12%,Knp=2,0m/], Knad.rp.=6,5%, Krin.rp=10,5%.

IIpumepsl

Jlanee B KadecTBe NpHMEPa NPEACTaBICHO BBIAEICHHE NETPOPUINUECKUX KIIACCOB OTIIOXKECHUH
TEPPUTEeHHOM TOJIIM JEBOHA MO METOJaM TeOPHU3MUECKUX HCCICJOBAHUN CKBAXHH, a UMEHHO IO
KpUBOH MIMHUACTOCTH, MOIYYEHHOM M0 METOAY FaMMa KapoTaxa, C MOCIEAYIOIINMM COIIOCTaBICHUEM C
KEPHOBBIMU JIAHHBIMHU.
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Pucynok 3 Ilpumep svioenenus nempogusuyeckux kiaccos no I UC meppuzennou moayu 0esona

BriBoabl

Pesynbrar npejcraBieHHON pabOThI 3aKIIt0YaeTCs B 000CHOBAHUH TOT'O, YTO TIOPO/IBI IO Pe3yJIbTaTaM
IPaHyJIOMETPHUYECKOTO COCTaBa OBLIN pa3/elIeHbI M0 3ePHUCTOCTH, C YIETOM COZIEpKAHHS METUTOBON
(dpaxiuu. Takoit moaxo0/; 000CHOBAaH TEM, YTO B OTIIMYUH OT 3€PHUCTOCTH, IIMHUCTOCTh MOXKET OBITh
ornpejieicHa JUCTAHIIMOHHBIM CITIOCOOOM M B JajibHEHINIEM UCIIONIb30BaThCs Npu auddepeHimanum

nopon o ['UC.
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