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RAPID ASSESSMENT OF DEPOSIT PRODUCTION CAPACITY
FOR DETERMINATION OF NANOTECHNOLOGIES APPLICATION
EFFICIENCY AND NECESSITY TO STIMULATE THEIR DEVELOPMENT

EXTENDED ABSTRACT:

The subject of research is the process of oil extraction from deposits of the
Kushiro-Podolsk age of the Volga-Ural oil and gas province. These are the features
of the objects:

. poor reservoir properties of the formation;

. high geological heterogeneity by various parameters;

. closed deposits near oil-water contact surface;

. fissuring and cavern porosity of different degrees;

. wide ranges of values change for geological, physical and chemical properties
of layers and fluids saturating them;

. lenticular structure of reservoirs.

Under these conditions the deposits development is often accompanied by:

. intensive reservoir pressure reduction in the absence of water injection into
the formation;

. low initial production rates of oil wells and their subsequent substantial de-
crease within a fairly small period of time due to both reservoir pressure fall-
ing and rapid water inrush by lithological windows or by the existing cracks;

. frequent lack of water injection into the reservoir effect of in the form of pro-
duction rates increase in producing wells, that causes low reserves recovery
degree, difficulties for application of secondary and tertiary methods of oil
utilization, the high cost of the extracted product.
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Significant resources of these hard-to-recover oil reserves allow considering
them as a good chance in hydrocarbon extraction. It is important to assess the need
to stimulate the development of these fields. A key issue is the determination of
extracted oil reserves and timing of development in reservoir operation on natural
modes.

Summing up the experience that concerns development of separate oil depos-
its being in service for a long time, a rapid assessment method for these indicators
at the geologic exploration stage was suggested.

Further technical and economic calculations make it possible:

. to assess the necessity to stimulate the development of facilities similar to
those studied by their geological properties;

. to evaluate the efficiency of application of secondary and tertiary methods of
oil recovery, including nanotechnological ones;

. to determine the objects development strategy to increase the hydrocarbon
resource base.

These problems are proposed to be solved differentially by different groups of
homogeneous objects not only in the Volga-Ural province but also in adjacent oil
and gas provinces.

Key words: recoverable deposits; development period; oil; oil field; oil produc-
tion; development; exploitation of deposits, nanotechnologies in an oil recovery.
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IKCNPECC-OLEHKA NOTEHLUMANA [106bIBHbIX BO3MOXHOCTEH
SANEXEN NS ONPERENEHUSA 3O®EKTUBHOCTU NPUMEHEHUS
HAHOTEXHOJOrUiM U HEOBXOAUMOCTH CTUMY/TUPOBAHUSA
BBOJA UX B PASPABOTKY

AHHOTAHI/IH K CTATBHE (ABTOPCKOE PE3IOME, PE®EPAT):

IIpeqmeToM mcciaegoBaHUS SIBJSETCS IPOIlECC U3BJIeYeHUS He(TH U3 3ajie-

JKell Kallupo-II00JIbCKOro Bo3pacta Bouaro-ypaabckoil HedTerasoHOCHOI Ipo-

BUHIIUN. OCOOEHHOCTAMM 00 bEKTOB SABJISIIOTCS:

. HHU3KHE KOJIJIEKTOPCKHE CBOMCTBA IJIACTOB;

. BBICOKAS Ie0JIOTHYECKAaA HEOTHOPOHOCTH 110 PA3JIMYHBIM IIapaMeTpaM;

. 3ale4YaTaHHOCTD 3aJie:Keil BOJIM3U MOBEPXHOCTH BOAO-HE(TIHOTO KOHTAKTA;

. HaJIMYHe PA3JIUIHON CTEIIeHN TPEeI[HHOBATOCTU U KABEPHO3HOCTH;

. IIMPOKNE TUATIa30HbI M3MEeHEHU I 3HAUCHH I IeoI0To-(hu3uuecKux u (Pu3nKo-
XUMHUYECKHX CBOMCTB ILJIACTOB M HACKIIIAIOMINX UX (DIIOUTOB;

. JMH30BUTHOE CTPOEHUE MOPOI-KOJIJIEKTOPOB.

B 3Tux yeaoBusax yacto pa3padoTka 3ajesKeil COMPOBOKIAETCA:

. MHTEHCHUBHBIM CHUJKEHHEM ILJIACTOBOTO JABJEHUSA IIPH OTCYTCTBUHU 3aKAUYKHU
B ILJIACT BOJIBI;

. HU3KMMH HAYaJbHBIMHU JeOMTAMH He(PTH CKBAKMH M IMOCIEIYIOINIMM HUX CY-
IIECTBEHHBIM CHH:KE€HHEM B Te€UYEHHE JOBOJbHO HE3HAUNTEJHHOTO IEepHoaa
BpPeMeHHM KaK BBUAY IaJeHUs IJIACTOBOTIO JaBJIeHUA, TAK U BBUAY OBICTPOTO
MMPOPHIBA BOJBI JIMOO IO JUTOJOTHYECKUM OKHAM, JJM0OO IO CyIIeCTBYIOIIUM
TpeuuHaM;
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. YacTHIM OTCYTCTBHMEM 3((eKTa OT MCIOJH30BAHUA 3aKAYKM B ILIACT BOMBI
B BH/I€ YBeJIMUEHUS TeOUTOB B TOOBIBAIOIINX CKBAKNHAX, YTO ABJIAETCSA IIPH-
YMHON HU3KOW CTENeHH BBIPAOOTKH 3aIacoB, CJIOKHOCTH NMPUMEHEHHUS BTO-
PUYHBIX U TPETUYHHIX METOI0OB MOBBINIeHUS K03 (pHIIIeHTa UCII0JIb30BaAHU A
He(TH, BBICOKOI ce0eCTOMMOCTH T00bIBAEMOM IIPOTYKI[HH.
3HAYUTEJbHBIE PECYPChl 3TUX 00HEKTOB C TPYAHOM3BJIIEKa€MbIMHU 3aIlacaMu

He(THU MO3BOJAIOT pAaCCMATPUBATh UX KAK CYNIeCTBEeHHBIU pe3epB B T0ObIUE yIJje-

BOJOPOTHOTO ChIpPbs. IIpu 3TOM BaskHO OLIEHUTH HEOOXOAMMOCTh CTUMYJIMPOBAHU I

BBO/Ia B Pa3padOTKy 9THX MeCTOPO:KAeHnii. KiIroueBbIM BOIIPOCOM IIPH 3TOM ABJIA-

eTcsd omnpeaeieHUe U3BJIeKaeMbIX 3aIIacoB He()TH M CPOKOB Pa3padoOTKH IIPH IKC-

IIyaTalMM 3aJiesKeil HA eCTeCTBeHHBIX pesKnMax.

Ha ocHoBaHuM 00001I€HUA ONBITA Pa3pabOTKU OTAEJNbHBIX 3ajieskei HedTH,
HAXOQANIUXCA IJIUTEJbHOE BPpeMsA B JKCILIyaTalluu, MPeIJIOsKeH JKCIIPEeCC-MeTO
OIIEHKM 9THUX MOKAa3aTejiell Ha CTAaJAuM MPOBEedeHUS I'e0JIoT0o-pa3BeIoYHbIX PadoT.
ITocaenyromniee mpoBegeHNE TEXHUKO-3KOHOMNYECKNX PACUETOB MTO3BOJISIET:

. OIIEHUBATh HEOOXOAUMOCTh CTUMYJIUPOBAHHUA BBOa 00EKTOB, AaHAJIOTHYHBIX
HMCCJIETOBAHHBIM IO Ie0JIOTO-IIPOMBICJIOBOI XapaKTEPUCTHKE B pa3padoTKYy;
. olleHUBaTh 3(P(PEeKTUBHOCTH, NMPUMEHEHUSI BTOPMYHBIX M TPETUYHBIX METOIOB

yBeJIHYeHUuA He(DTeoTAauH, B TOM YK CJIe U C MCII0Jb30BAHNEM HAHOTEXHOJIOTHIA;
. OIIpeeaATh CTPATETHI0 Pa3padoTKH 00BEKTOB IJA yBeJINYEHUS PeCcypCHOM

0a3bI yriIeBOI0OPOIOB.

Pemats 3T 3amaum mpeasaaraerca audgepeHIupoBaHHO, M0 PAa3JINIHBIM
rpynmaM OTHOPOIHBIX 00'bEKTOB B IIpeaesiax He TOJbKO0 Boiro-y paabckoii, HO U cO-
NpeaesibHbIX He(PTera3oHOCHBIX IIPOBUHIIHIA.

KaroueBsie ciioBa: n3BjieKaeMble 3amachl; CPOKU paspaboTKu; HeTh; MECTO-
posKaeHUe; MoObIUa; pa3paboTKa; SKCIJIyaTalusa 3ajaeKeil, HAHOTEeXHOJIOTUU B J0-
ObIue He(PTH.
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PH1 HAJIOTOBOM PeTyJINPOBAHUU AJIA IleJeil CTUMYJIAIINY paciinpe-
HUS PeCYPCHOM 0a3bl BAXKHO 3HATH MOTEHIINAJ JOOLIBHLIX BO3MOK -
HocTell 3ayeskeit [1-5]. B 6oabItieit Mmepe aT0O KacaeTcsa HU3KOIPOAYKTUBHBIX
00'beKTOB, BBOJ 1 aKTHUBHAA Pa3spaboTKa KOTOPBIX CAEPKMIBAETCA PaAMKaMU
9KOHOMUUYECKOI PeHTa0eJIbHOCTH CerofHAINHero AHA. OJHMMHN M3 TaKUX
00'bEKTOB ABJSAIOTCA 3ajJeKU He(pTH B KapOOHATHBIX KOJIJIeKTopax Bojro-
Ypanbckoit He(hTerasoHOCHOM NPOBUHIIUY, B KOTOPhIX COCPENOTOUEHEI 3HA-
yuTeabHbIe (0K0J10 30% ) 3amach! yriieBogopPOLHOTO ChIpba [6—10].
Oco0eHHOCTAMU 3TUX 00 BEKTOB ABJIAIOTC:
HU3KIe KOJJIEKTOPCKME CBOMCTBA IIJIaCTOB;
BBICOKAs I'e0JIOTUUEeCKas HeOLHOPOSHOCTD II0 PA3JIMUHBIM IIapaMeTpaM;
3alIeuyaTaHHOCTD 3ajie)Kell BOJIM3M IIOBEPXHOCTH BOLO-HE(PTIHOTO KOH-
TaKTa;
HAJUYNe Pa3JINUYHON CTeIIeH! TPEI[NHOBATOCTH 1 KAaBEPHO3HOCTI;
IMUPOKMeE AUATa30HbI I3MEeHeH! A 3HAUSHU N IeoJIoro-(Pu3ndecKux u Qpu-
BUKO-XNMUUYECKUX CBOMCTB IJIACTOB 1 HACBIIIAIOIINX UX (PIIOUIOB;
®  JIMH30BUIHOE CTPOEHUE ITOPOI-KOJJIeKTOpoB [11-14].
B sTux ycaoBusax yacTo pa3padoTKa 3ajierkeil COMPOBOKIAETCS:
® JHTEHCHUBHBIM CHH)KEHMEM ILJIACTOBOIO JABJIEHUS IPU OTCYTCTBUU 3a-
KAQUKH B IIJIACT BOJBI;
® HNU3KNMHU HaYaJbHBIMU JeOuTaMU He()TH CKBAYKUH 1 IMOCJIEIYIOIMINM UX
CYIIIeCTBEHHBLIM CHM)KEHIEM B TeUeHUe JOBOJbHO He3HAUNTEJILHOTO IIe-
pHoga BpeMeHN KaK BBUAY IIafeHNs IIJIACTOBOTO JaBJIeHIs, TAK U BBULY
OBICTPOTO IIPOPHIBA BOABI JIM0OO IO JUTOJOTHUYECKIM OKHAM, J10O0 10 Cy-
IeCTBYIONIUM TpernuHam [15—18];
®  YacTBIM OTCYTCTBHEeM 3(pdeKTa OT MCIOJIL30BAHUA 3aKAaUKKU B ILJIACT
BOJbI B BUJle YBeJINUEeHUS N1eO0NTOB JOOBIBAIOIIINX CKBaKUH [19—-22].
B T0 ;Xe BpeMs B OTAEeJbHBIX CAyUYASIX, IPU IPABUJILHOM BEIOOPE 0UATrOB
IIOJ HarHeTaHMWe BOJLI, YAAeTCA CTAOMJIN3UPOBATh HOOLIUY HEe()TH 1 IIOBBI-
cuTthb Koappunuent nspaeueHuda Hepru (KMH) mo 0,3-0,4, uro B 2—3 pasa
npesBbiniaeT KMH mipu yeaoBuu paspaboTKM 9TUX 3aJIesKel Ha eCTeCTBeHHBIX
pexxumax [23—25].
Bcé aTo Tpedyer nuddepeHInPOBAHHOIO IOAX0Aa K YIIPaBJICHUIO pas-
PaboOTKOII TaKHX CJOMKHBIX 1 IIPOTHUBOPEUYUBHIX O0HEKTOB, KOTJA BBICOKU
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PUCKU IPUHATUA TeX WUJIN UHBIX PENIeHUH, a MCI0Jb30BaHNe TPAAUIIIOH-
HBIX METOJOB paspaboTKU IMO3BOJAIOT AOOBIBATH HE(P)THh Ha YPOBHE Ipeaea
DKOHOMUUYECKOU peHTabesbHOCTH. IIpu aTOM 00JIBIIIOE 3BHAUEHWE UMEET CO3-
nanue npedepeHIuii, B TOM YKCJe 1 HAJOTOBbIE JbIOTHI (MM KaK WX pas-
HOBHUIHOCTb CYOBEHIIUU, MU 3aTPAThl rOCyapcTBa B MH(MPACTPYKTYPHBIE
IIPOEKTHI), IJIsI CTUMYJINPOBAHUA He(PTAHBIX KOMIIAHUN K MCIOJb30BAHUIO
ATOTO CYIIIECTBEHHOrO pesepBa A00bum HedTu. BasKHO IIpm 5TOM TaK:Ke
UMETH alnapar, II03BOJAIONINN OIleHUBATh 9(h(heKTUBHOCTD UCIIOJIb30BAHU
HAHOTEXHOJIOTUI B M0OBIUe He(pTU, YTO BHOCUT CBOU KOPPEKTUBELI B COCTAB
npedepeHInii.

B ycioBusax HaIMuMA 3SHAUNTEJLHOTO KOJINUYECTBA HEOIIpeaeJJeHHOCTe
mpu paspaboTKe TaKUX O0BEKTOB BaKHO 3HATh, KAKO MUHUMYM OOOBIUU
He(pTu OymeT obecreueH IIPU MUCIOJb30BAHUU TPAAUITMOHHBIX TEXHOJIOTHUM
paspaboTku [26]. [Ipuuem Heo6X0aAMMO, UTOOBI TaKas OIleHKa Obljaa IIpoBe-
IleHa, KaK BepHO oTMedaeTcs B[27], 1o cocTaBJIeHUA TePBBIX IPOEKTHBIX 0~
KYMEHTOB, eIrle JIy4Ille 10 IPuo0peTeHn s JIUIeH3N HePOII0JIb30BaTEIEM.

3agaua B TaKOU IIOCTAHOBKE pellajiach IJIA YCJIOBUMN 3ajieskeil B Kap-
OOHATHBIX KOJLJIEKTOpPaxX KaIlupo-IIOJ0JHCKOTO BO3pacTa, NPUYPOUEHHBIX
K Bupckoii cepmoBune u Bamkupckoii BepiiunHe. PazpaboTka 00beKTOB 0OCY-
IIeCTBJIAJNACh B OCHOBHOM Ha €CTeCTBEHHBIX PerKuMax, W JIUIIb Ha OTHAEeJb-
HBIX OTHOCUTEJbHO BHICOKOIIPOAYKTUBHBIX YUACTKAX OPraHM30BaHA 3aKadyKa
B ILJTaCT BOAbI. Pe3yabTaThl 3aBOJHEHUA HOCAT IIPOTUBOPEUUBLIN XapaKkTep,
HapAYy ¢ mosrydyeHueM addexTa HaAOII0AAETCS eTo II0JHOE OTCYTCTBUE, U TarKe
UMeeT MeCTO OTPUIlaTeTbHOE BINAHMUE Ha IIPOIlecC BLIPAOOTKU 3aIIacoB.

O0BEeKTHI ¢ MCIIOJIb30OBaHMEM (PAKTOPHOTO aHaJ M3a ObLIM PasOUTHI HA
TPU TPYIIbI, B IpeAejgaX KOTOPBIX OHU OJU3KU II0 T'€0JIOTO-TIPOMBICIOBOM
XapaKTepUuCTUKe.

B rpaEmnmax xasmao# IpyIbl HA yUacTKaX, He OXBaUEHHBIX 3aKauKOI,
U3yYajJoch U3MeHeHue J00bIYM He(DTHU II0 CKBaKMHAM B IpeiesiaX YCJIOBHO-
BBIJIEJIEHHBIX 30H JpeHaka [28] BBuAY OTCYTCTBUA MHTEP(PEPEHIIUN MEKTY
CKBasKMHaMM, BILIOTH 10 paccroaHuii 250—300 meTpoB Mexxkay HUMU. AHa-
JIOTUYHBIE BBIBOJBI cieJaHbI B padboTrax [29, 30]. Tak:ke nusydasoch BIUAHUE
Ha U3MeHeHUe Ne0UTOB CKBa'KMH IIapaMeTpOB, ollpelesieHre KOTOPhIX BO3-
MOJKHO Ha CTaAUU MPOBEIEHUA re0JIOT0-pa3dBeJOUHBIX PaboT.

B mpaxkTuke uYacTo HMCIOJIL3YIOTCA 3HAUYEHUA KO3(P(PUIIMEHTOB IIPO-
ITYKTUBHOCTH IJIA MPOTHO3a AeOMTOB CKBAXKUH U UX MU3MEHEHUS BO BpeMe-
Hu [31-33]. OgHaKO «HEyCTOMUYMBOCTHL» U U3MEHEHUWEe STOr0 BaKHOTO WH-
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TerpajbHOTO MOKa3aTeJasA BO BpeMeHU JeJIaloT ero IPpUMeHeHUe CJI0KHBIM,
a uHOTJa 1 ImpobsieMaTUYHBIM [34, 35] B IJ1aHe MPOTHO3a U3BJIEKAaeMBbIX 3a-
nacos HeTHu (@ ).

O06o00111eHME 1 aHAJINS T'e0JOTO-TIPOMBICJIOBOT'O MaTepraJja Mo BbIJeJIeH-
HBIM I'PYIIIIaM IIO3BOJIUJIN ITOJYUYUTD CJIAEAYIONINEe SMINPHUUEeCKe YpaBHEeHU A
JIJIsI OIleHKU M3BJIEKaeMbIX 3al1acOB IIPU pa3paboTKe 3ajieKkeil Ha eCTeCTBEeH-
HOM pe’KMMe U TP MJIOTHOCTU CeTKM CKBaKUH 9 ra/cKB u 0oJiee:

® 115 00'bEKTOB IIEPBOM I'PYHIBI

t061u
Ovaon = N(0.91H, [Nn > 0,141-498Int,); (1)

i=1
® 115 00'bEKTOB BTOPOU I'PYIIIIEI

O = NLO.24[H m, [ \JH,, =1.6J1, [3[H, [n +093/m, [3H, [n )-

t061u
— 20,124—447h1ti]; (2)
i=1

® 115 00'bEKTOB TPEThEeH IPYHIbI

00111

f
Ouuun =N (3,56@7r —0,5u2 /m, /HSG)ZO,127—4211‘,- , (3)
i=1

rae ¢, — BpeMs ¢ HauaJjla 9KCILIyaTalluu CKBasKUH, TOJI;

tosu ™ OOIITHI CPOK SKCILIyaTaIlK CKBAKIH 0 IIpeeiia 9KOHOMUYECKOn
peHTabeIbHOCTHU, IO}

H - cpennee sHaueHue 3()()EKTUBHON HEPTEHACHIIIEHHON TOJIMHBI
Ijacra, M;

H_— cpennee 3HaYeHNE TOJNIIUHBI He()TEHACBIIEHHBIX IIPOILIACTKOB, M;

m_— cpeJHee 3HAUEHNe IOPUCTOCTH I1J1acTa;

n — cpeaHee KOJINYEeCTBO He(hTeHACHIIIIeHHBIX IIPOILJIACTKOB;

1, — BASKOCTD ILIaCcTOBOM He(TH, Mlla - c;

G — rasocojepsKkaHue IIacToBoi HedgTu, M3/T;

N — KOJIM4ecTBO IMJIaHUPYEeMbIX JOOLIBAIOIINX CKBAYKUH.

ITo parkTHUeCKUM JaHHBIM t s © JIOCTATOUYHOM CTEIIeHbIO TOUHOCTH OIIpe-
IeJasdeTcsa U3 YPaBHeHMH:

® 115 00'bEeKTOB IIEPBOM I'PYHIBI

-0,141 i /0,91H 5/ .
fogu = 498”0141 Cumin /0.91H 1, (4)
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® 1J1s 00'bEKTOB BTOPOM I'PYIIIIEI

0,24,[H
~0,12404 min /[ﬁamr—m ty /3 Hy I n+0,93fmy /3 H3/nJ
— I .
foom = 447¢ : (5)

® i1 00'bEKTOB TPEThel IPYIIIILI

~0,127 04 min /(3,561/mr 0,512 [my /H3G)

t 421e , (6)

o6 —

rae @ . — MUHUMAJILHO PeHTa0eJbHEIN Ne0UT, T/TOZ,.
Taxkum o0pasoM, IIPOBeAeHHBbIE MCCJIEeSOBAHNS IIO3BOJIMJIN MOJYUYUThH

IKCIIpECC-METOd OIIEHKM M3BJIEKaeMbIX 3aIlIaCOB He(l)TI/I 1 CPOKOB 9KCIIJIyaTa-
Inuy C UCIIOJb30BaHMEM ITapaMeTpPOB, OIIpeaesJieHrne KOTOPhIX BO3MOMHO Ha
CTaguuM IIPOBEJEHNA I'€eOJIOTO-Pa3dBeJOYHBIX pa60T C ,ZIOCT&TO‘IHOﬁ CTEeIIEHBIO
TOYHOCTH. MeTO,ZI IIO3BOJIAET IIOCJIE€ IIPpOoBeAeHNA TEXHUKO-9KOHOMMUYECKUX
pacueTosB.

onpeneaaTh HeOOXOAMMOCTL CTUMYJIMPOBAHMS BBOJA B pa3paboOTKy 3a-
JeKel ¢ TPYAHOU3BJIEKaeMbIMU 3allacaMu;

oneHuBaTh 9(P(PEeKTUBHOCTh IPUMEHEHUA BTOPUUHBIX 1 TPETUUHBLIX Me-
TOJIOB yBeJnUeHUuA He(pTeoTIauln, B TOM YHCJE C UCIIOJIb30BaHNEM HAaHO-
TeXHOJIOTU;

ompeneATh CTPATErni0 Pas3spaboTKU OOBEKTOB AJIS PACIIMPEHUS pe-
CypcHOIi 6a3bI YIJIeBOJOPOIO0B.
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