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pepnakTop xypHana "HedhTenpombicriooe aeno”

Mpodbeccop PrY Hedtv v rasa (HAY) umenn U.M. T'yBkuHa, A-p TEXH. HayK, 3amMecTUTENb
pyKOBOAMTENS pefakUMOHHOI Konnerum xypHana "Tpyabl Poccuiickoro rocynapcTBeH-
HOro yHuBepcuTeTa HedhT 1 rasa umenn U.M. TybkuHa"

3asepytownin kadeapoit PIY Hedhv u rasa (HNY) umenn WM. Ty6kuHa, 4-p TEXH. Hayk,
npodeccop, rnaBHblit pegakTop xypHana "BectHuk Accoumaumm bypoBbix noapsiaumnkos”

Mpodpeccop PTY HedhTvt v raza (HAY) umenu V.M. T'ybkuHa, A-p TEXH HayK, 3aMecTuTenb
TMaBHOrO PefakTopa XypHana "ABTomMaTi3aLms, TenemMexaHu3aLms v cBsab B HeTaHOM
NPOMbILLIEHHOCTH"

[ekaH hakynbTeTa reonorim n reocmsnku HedbTv v rasa PTY Hedptu 1 rasa (HUY) uve-
H1 WM. T'yBkuHa, A-p reon.-MuHepan Hayk, npodeccop

3amectutensb aupektopa GPIBY "Bcepoccuiicknit Hay4HO-MCCNEa0BaTENbCKUIA UHCTUTYT
OXpaHbl OKpYXatoLLen cpefpl”, rMaBHbIA peaakTop xypHana "3alluta okpyxatoLen cpe-
bl B HechTerasoBoM komnnekce", -p X1M. Hayk, npodeccop (Mo CornacoBaHuio)

[lekaH thakynbTeTa MEXAYHAPOAHOrO 3HepreTudeckoro GusHeca PrY Hedtn u rasa
(HXY) nmenn .M. T'yBkuHa, 4-p 3KOH. Hayk, npodeccop, YneH-koppecnoHaeHT PAH
Mpodbeccop PTY HedbTvt v raza (HAY) umenn U.M. Ty6kuHa, A-p TEXH. HaYK, rMaBHbIN pe-
[aKTOP XXypHAnoB "Xumus 1 TeXHoNorus Tonnne 1 macen", "TexHonornm HedTm 1 rasa”,
"MpoMbiLLnEHHbI cepBiC”
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PA3SPABOTKA HE®TAHbIX U TASOHE®TAHbLIX MECTOPOXOEHUN
VIIK 622.276.3+622.276.56

METOOUKA OLIEHKN 3®®EKTUBHON NPOHULIAEMOCTU MHOIOMJIACTOBbIX
CITOXXHO NMOCTPOEHHbIX HU3KOMNMPOHULIAEMbIX MECTOPOXOEHUA
NOo AAHHbIM AOBbIYN

C.C. Upioun', A.J. ®enopos’?
(!O00 "PH-BawHHIIHnedpmv", *PI'Y nedpmu u 2caza (HUY) umenu U.M. I'voxuna)

B ycrioBusix UCTOLLEHNS TPaANLIMOHHBIX 3anacoB YrieBOAOPOAO0B NePCneKTUBHBIM UCTOYHUKOM NOAAEPXaHNs 1 pocTa AoBbIYKM MUpo-
BbIX HedpTerasoa00bIBatOLLMX KOMNaHMIA ABASAKOTCS HETPaANLIMOHHBIE W TPYAHOW3BIEKaeMbIe 3anackl HeddTy 1 rasa. XapaKTepHoin 0co-
6EHHOCTbIO TakuX 3anacoB SBMSETCH YXyALWEHWe UX CTPYKTYpbl — BbICOKAs PACUNEHEHHOCTb U HU3Kast MPOHMLIAEMOCTb HedpTeHackl-
LY{eHHBIX MecYaHbIX TeN B COBOKYMHOCTM C MHOTOM/ACTOBOCTbIO 3aMeXV CO3AI0T TPYAHOCTY B paspaboTke MECTOPOXAEHNS.

OpHolt 13 Takux npobrem SBNsETCS NNaHMpoBaHNe BBOAA HOBbIX CKBaXMH W 3ape3ok GOKoBbIX CTBOMOB. MPOrHO3MpoBaHHe 3amyCckHbIX
napameTpoB M TEMNOB NafeHus febuta KNAKOCTU CKBaXWH SBNSETCH HEOTEMIEMON YaCTbIo NNaHMPOBaHS YpOBHeN A06bI4M MO pac-
cmaTpueaeMomy o0b6bekTy paspaboTku 1 BCero MecTopoxaeHns. VIMerHo noatomy ocofoe BHUMaHWe CieayeT yAensTb TOHHOCTM fjaH-
HbIX MPOrHO30B, KOTOpasi, B CBOKD 04epefb, 3aBNUCUT OT ciabblx MECT UCMONb3yeMbIX NOAXOA0B W PAcHETHbIX METOANK, @ Takke OT Ye-
noBeveckoro chaktopa. B ctatbe npefcTaBneH paspaboTaHHbIil Mo AaHHLIM 4O6bIYYM aBTOMATU3VNPOBAHHbIN NOAXOA K OLeHke addek-
TUBHOI NPOHNLIAEMOCTU MHOTOMNACTOBbIX CIOKHO MOCTPOEHHBIX HU3KOMPOHULIAEMbIX MECTOPOXAEHMIA.

OnucaHa paspaboTaHHas MeToauKa, BKIKOYas MHTErpUPOBaHHbIE B HEe anropuTMbl, KpUTEPUM ONTUMU3ALMN, MPUHSTbIE [OMYLUEHNS.
Bce pacyetsbl nposoaunics ans oGbekta paspabotkn AC, . MproGekoro mectopoxaeHns. KpaTkue pesynbTatbl paboTbl npeacTaene-
Hbl B BIAE NOCTPOEHHbIX KapT 3hdeKTMBHbIX MPOHMLIAEMOCTEN AN KaXA0ro 13 8 NnacTos.

MpvBeaeHHas MeTOAMKa [OMNONHeHa pa3paboTaHHbIMM paHee MEeTOAMKaMW 1 anropuTMamu Mo aHanUTUYECKO! OLieHKE HECBSA3HOCTU
nnacTa, 4YTo AaeT AONOMHUTENbHbIE BO3MOXHOCTI BbIYMCIIEHNS NapaMeTPOB HECBA3HOCTY.

Mory4eHHble pesynbTaTbl CONOCTABMEHbI C Pe3ynbTaTamMu napannenbHbix MCCIeA0BaHNA TEMMNOB NaaeHUs AebuTa KUAKOCTI CKBaXWH
yKka3aHHoro obbekta pa3paboTku, HaliaeHbl KOpPENALUM Mexay TeMnamv nageHus 4ebuTa XuLKoCTV Ha onpeaeneHHyto Aaty u napa-
MeTpamMu HEOAHOPOLHOCTY MNAcTa, YTO MOXKHO CYMTaTb YCMELLHON BepudnkaLmeil paspaboTaHHON METOAMKM.

Takum 0Bpasom, 1cronb3oBaHNe AaHHOTO MOAXo4a MO3BOMUT M3BNeKaTb fononHuTenbHy npubbinb ansg MAO "HK "PocHedts" 3a
CYHeT COKpaLLEeHNs YNyLEeHHOI BbIroAbI N0 MPUYMHE HEKOPPEKTHOMO NAAHNPOBAHMS reonoro-TEXHNYECKNX MEpPONPUSATUIA, CBA3AHHBIX C
BBOJOM HOBbIX CKBAXWH 11 3ape3Koil BOKOBbIX CTBOIOB.

KntoyeBble cnoea: Sq)d)eKTVIBHaFI NPOHNLIaeMOCTb; HEOAHOPOAHOCTb NnacTa; HeCBA3HOCTb NNacTa, CbaKTOprIVI aHanus; Temn nage-
HWS1 0ObIYM CKBAXMHBI; ajantauus.
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METHODOLOGY FOR ESTIMATING THE EFFECTIVE PERMEABILITY OF MULTI-ZONE COMPLEXIBLE LOW-PERMEABLE
DEPOSITS ACCORDING TO PRODUCTION DATA

S.S. Tsybin', A.E. Fedorov"-2
('RN-BashNIPIneft LLC, *National University of Oil and Gas "Gubkin University")

In conditions of depletion of traditional hydrocarbon reserves, unconventional and hard-to-recover oil and gas reserves are a promising
source of maintenance and growth of production of world oil and gas companies. A characteristic feature of such reserves is the deteri-
oration of their structure — the high dissection and low permeability of oil-saturated sand bodies, together with the multi-layer composi-
tion of the reservoir, create difficulties in the development of the field.

One of such problems is planning of new wells and sidetracks commissioning. Predicting the starting parameters and the rate of decline
in wells’ fluid flow rates is an integral part of planning production levels for the considered development target and the entire field. That
is why special attention should be paid to the accuracy of these forecasts, which, in its turn, depends on the weak points of the approa-
ches and calculation methods applied, as well as on the human factor. Based on the analysis of the existing relevant approaches to as-
sessing effective permeability based on production data, it was decided to develop an automated approach to assessing the effective
permeability of multilayer complex low-permeability fields based on production data.

The paper describes the developed methodology, including all integrated algorithms, optimization criteria, and accepted assumptions.
All calculations were performed for the AS, ., development object of the Priobskoye field. Brief results of the work are presented like con-
structed maps of effective permeability for each of the eight layers.

The methodology is supplemented by the previously developed methods and algorithms for analytical assessment of reservoir incohe-
rence, which gives additional possibilities for calculating incoherence parameters.

The obtained results were compared with the results of parallel studies of the rate of decline in the fluid flow rate of the wells of the
specified development target, correlations were found between the rate of decline in the fluid rate at a certain date and the parameters
of the reservoir heterogeneity, which can be considered a successful verification of the developed method.

Thus, on the basis of the developed methodology, an approach is proposed to assess the effective permeability of multilayer complex-
ly-composed low-permeable fields based on production data. This approach use will allow Rosneft getting additional profit by reducing
lost profits due to the incorrect planning of geological-technical measures related to the commissioning of new wells and sidetracking.

Keywords: effective permeability; reservoir heterogeneity; incoherence of the reservoir; factor analysis; well production decline rate;
adaptation.
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