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AxkmyanbHocmb  uccriedosaHusi 0bycrnoeneHa Heo6X00UMOCMbI0 OUEHKU npodykmusHocmu mecmopoxOeHull Bomeo-Ypanbckoli
Heghme2a3oHOCHOU NPOBUHUUU, CMOXEHHBIX KapbOHamHbIM KOIeKmopoM, Ha cmaduu cocmassieHusi NnpoekmHol AoKymeHmayuu no
paspabomke 0nsi onpedeneHus peHmabenbHoCmu U cmpameauu 3Kchiyamayuu 06bekmos, 8 KOmopbIix cOCPedomoYeHb! 3Ha4Umenb-
Hble N0 pasmepam 3anacbl Hehmu, OMHOCAWUECS K Kame2opuu mpyoHou3enekaembIx. PeweHue amoli 3adayu no3gonsiem pacuupums
pecypcHyto 6a3y peauoHa U MUHUMU3LUPO8amb PUCKU NPU NPUHSMUU ynpagnsoujux peweHul.

Llens: nposecmu epynnupogaHue 06bekmos 8 KapboHamHbIX KOIIekmopax ¢ co30aHueM MemoduKU OMHECEHUs 06bEeKMO8, 8bIX00AUUX
U3 pa3eedKu, K Kamezopuu 8bICOKO- UL HUBKONPOOYKMUBHBIX C UCNOb308aHUEM KOCBEHHbIX OaHHbIX.

O6BbexkmbI: 3anexu Hegpmu 8 kapboHamHbIX Konnekmopax Bormeo-Yparbckol Hegpmeza3oHOCHOU NPosUHLUU.

Memods. lpu nposederuu epynnuposaHust UcnoIb308aH MEMOQ 2e071020-NPOMbICII0B020 aHau3a, 8UdbI hakmopHO20 aHanu3a.
Pe3ynbmamel. YcmaHoeieHo, Ymo 2paHuYHbIM 3HaYeHueM KoaghguyueHma npodykmusHocmu 3anexell Heghmu 8 kapboHamHbIX KOf-
Jniekmopax, pa30ensowUM MecCmMOpPOXOEHUs Ha 8bICOKO- U HU3KONPOAyKmueHbIe, sienisiemes 3HaueHue, pagHoe 10 m/cym/MlTa. lNokasaHo,
umo pasdesneHue 3anexel no npodykmugHocmu 0bycrosnueaemcsi eMKOCMHO-(hUIbMPaUUOHHbIMU U MOMWUHHBIMU cgolicmeamu no-
POO-KONIEKMOPO8, @ Makxe yCroguaMU 3aie2aHus nnacmos u ceolicmeamu niacmosbix gmoudos. B cpedHem no ebicokonpodykmus-
HbIM 06bekmam amu napamempbi 6onbwe. HuskonpodykmusHble 06bekmbI 8 cpedHem umerom bonbwue 3HaYyeHus 8s3kocmu U nnom-
Hocmu nnacmoeol Hegpmu. OBHako YyemKo nocmagumb @ coomeememeue epaHUYHOMY 3Ha4YeHuUK KoaghguyueHma npodyKkmugHocmu
2paHuU4Hoe 3HaveHue Kakoe0-1ubo napamempa HEBO3MOXHO, maK Kak npo0yKmusHOCMb 3anexell xapakmepu3yemcs: KOMNIEKCOM 3Ha-
YeHull napamempos nnacma u Hachlwarouwux e2o ¢oudos U nuwb onpedeneqHbIl Habop amux 3Ha4YeHul no3gonsem oueHums ee. Co-
30aHa memoduka OuchghepeHyuayuu 0bbekmos paspabomku e kapboHamHbIX Konnekmopax Boneo-Ypanbckol Hegpme2a3oHOCHOU npo-
BUHUUU N0 KO3hghuyueHmy npodyKmusHOCMU Ha 0CHOBE KOCBEHHbIX OaHHbIX O peweHus 3a0ay 8bi0eneHuUs AKenyamayuoHHbIX 00b-
€Kmos Ha MHO20N1acmosbIX MECMOPOXAEHUSX; CpasHeHUs 06bekmos npu npogedeHuu aHanuaa paspabomku u m. 0.

Knroyeenie cnosa:
KoaghgbuyueHm npodykmusHocmu, Hegpme, kapbOHamHbIe KOnIekmopa,
aghhekmusHocmb paspabomku, 2e01020-pusudeckue cgoticmea nopoo.

IIMPOKO MCTONb3YETCS NP PELICHUH CaMbIX Pa3NMYHBIX
3aJ1a9 aHANM3a W TPOCKTHPOBAHUH Pa3pabOTKH 3alexkert;
pacuere nokasaTenel pa3paboTKy; OMpeIeICHIN PeXUMa
paboTs! ckBaxuH u T. 1. [12-20]. Mnaue roBops, nudde-
peHuManus 3anexeil Mo MpoIyKTUBHOCTU € TOUYKH 3pEHUS
BHIOOpA PANMOHATBHOW CHCTEMBI pa3palOTKH HMMEeT
Ba)kHOE 3HaueHue. [IpiuyeM HeoOXOAMMO 3HATH MPOAYK-
THBHOCTb 3aJIE)KEH Ha CTaJAMM BBIXOJA MECTOPOXACHHUN
u3 paseku. OJHAKO 3Ta CTaus CBA3aHa co cnadoii pas-
OypeHHOCTBIO MECTOPOXKIEHHH H, KaK CIIE/ICTBUE, C
OTPAHMYEHHBIM KOIMYECTBOM IIPOBEJEHHBIX UCCIENO0BA-
HUH CKBOXHUH IO TMAPOAMHAMHUKE, & TAKXKE BIHIHHEM
MHOTOYHCIICHHBIX «ITyMOBY», HCKAKAIONIUX peanbHbIE
CBOWCTBA TPH3a00HHOH 30HBI B TOUYKE BCKPHITHA €e
CKBAXXUHOW M3-3a: 3arpsi3HEHUS NIPOMBIBOYHOH KUIKO-
CTBIO TNTIAcTa; OOPa3oBAaHMS BBICOKOBSI3KHMX IMYJIbCUH;
KonbMaTamuy npusaboiinoit 3oubl mnacta (I1311) B mpo-
mecce BCKpHITUA Tmacta OypenumeM. Boccranopinenne
TMEPBOHAYANBHBIX CBOMCTB IUIAcTa MPOUCXOJUT KpaiiHe
MEJIIEHHO.

B 3Tux ycnoBusx BaXHBIM SIBISETCS YCTpaHEHUE UC-
KOKEHUHM pealbHON NPOAYKTUBHOCTH 4Y€pe3 H3ydeHUE

BeepeHue

M3BecTHO, uT0 K03 PHIMEHT MPORYKTUBHOCTH (Kipox)
B 0000IIEHHOM BHUJIE YYUTHIBAET (PUIBTPALMOHHO-
€MKOCTHEIC CBOICTBA HE(TSHBIX IIACTOB M BO MHOTOM
OTpeNensIerT CTENeHb M3BICUEHHS He(TH W3 Hemp, JO-
OBIBHBIE BO3MOXHOCTH 3alIe)KeH, peHTa0eIbHOCTh paspa-
ootku [1-12].

3HaueHns NPOAYKTUBHOCTH 3aJekel HCIONB3YIOTCS
TIpH OTpeeNeHN: KOHANIMOHHBIX 3HAYeHHH eMKOCTHO-
(UIBTPalMOHHBIX CBOHCTB; AU(QepeHINANN 3aIacoB;
ompeJiesieHnH 00BbEKTOB IKCILTyaTallut; pacuere mnokasa-
Tened pa3paboTK; MOHUTOPHHTE Tpoliecca HedTen3pe-
qeHus (10 M3MEHEHHI0 Kod(HIeHTa NPOTyKTHBHOCTH
MOKHO H3y4aTh 3(QEKTHBHOCTH YCIOBHH BCKDHITHA U
3aKaHYMBAHMA CKBAXKHMH, 3((EKTHBHOCTb METO/IOB BO3-
JeHcTBUA Ha TIPH3a00HHYI0 30HY MNacTa, H3MEHEHUE CO-
CTOSIHUS TpU3a00iHON 30HBI B Mpolecce pa3paboTKu);
BEIOOpE MEPOIPHATHI MO PErylTHPOBAHHIO W COBEPIIEH-
CTBOBAHHMIO TIpolecca JAOOBIMM HEe(TH; ONpeeeHNN
BaKHEHIEro ToKazareas (MIBTPALMOHHBIX CIOCOOHO-
cTei macTa — Ko3(UIMeHTa MPOHUIAEMOCTH, KOTOPBIH
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BIMSHUS PA3MYHBIX TEONOrO-TEXHOMOIMYECKHX Mapa-
METPOB Ha W3MCHEHHE NOOBIBHBIX BO3MOXKHOCTEH CKBa-
*uH. [IprdyeM mapaMeTpsl TOJKHBI TOCTATOTHO HATEKHO
OTIPEJICNATHCA Ha CTA/UU TPOBEICHNS MCIBITAHUI CKBa-
KUH Ha mputok [21-24].

MeToab! u maTepmansi

B pabortax [25, 26] npensoxeHo pasaeneHue 3anexei
HedTn B KapOoHaTax Bosro-Ypanbckod HedyTerazoHoc-
Ho#t mpoBuHimK (BYHI'TI) mo addextuBHOCTH paspa-
0OTKM Ha cpelHe- W HU3KONPOIYKTHBHBIE. | paHUYHBIM
3HaYEeHHEM Kod((HUIMEHTa NPOIYKTHBHOCTH MpeIoxKe-
HO CYMTarTh BennuuHy, paBHyto 20 t1/cyr/Mlla. B stmx
pabotax nenaercs BbiBOJ, 4T0 HpH Kypo,>20 1/cyT/MIla
3 (eKTUBHOCTh Pa3pabOTKU 3anexerd B KapOOHATHBIX
KOJUIEKTOpax COMOCTaBMMa ¢ 3((EKTUBHOCTBIO pa3pa-
OOTKH BBICOKOTPOJYKTHBHBIX 3aleXKeH, CIOKEHHBIX Tep-
PHUTEHHBIM KOJUIEKTOPOM.

B 10 *e Bpems aHamu3 3(PHEKTUBHOCTH paspabOTKH
MHOTOYHCICHHBIX 3aJIeKeH, CIOKEHHBIX KapOOHATHBIM
KOJUTEKTOPOM, HOKa3BIBAET, YTO IPH Kiypoy 210 10 T/cyT/MIla
3aNexu He)TH XapaKTepU3yITCs BechbMa BBICOKUMH T10-
Ka3aTelssMH pa3pabOTKH, a MPOLECC BHITECHEHUS B HUX
UIET aHATOTHYHO BBHITECHEHHIO B TEPPUIC€HHBIX KOJIICK-
Topax. W numb mpu cpenHuX 3HAYEHWSX MPOAYKTUBHO-
CTH MEHee JTOH BENMYMHBI I0KA3aTeNn pa3paboTKu Xa-
paKTepH3yIOTCS BeCcbMa HH3KMMH 3HaueHWAMH. Paspa-
0oTKa 3THX OOBEKTOB BEJETCS Ha €CTECTBEHHBIX PEXH-
Max, a 3aBOJHEHHE HE IPUHOCHT KETAEMBIX PE3yIIbTATOB.
[Ipn 3TOM KOHEuHas He(hTeoTHaYa K KOHIY pa3pabOTKh
9THX 00BEKTOB He TIpeBBICHT 15 %.

B cBs31 ¢ 3TUM IpaHUYHON MPOAYKTHBHOCTBIO, pas3-
JeJAIONIeH BBHICOKO- U HI3KOMPOIYKTHBHBEIE OOBEKTHI B
KapOOHATHBIX KOJUIEKTOPaX, NOJKHA OBITH TIPHHSTA TIPO-
TyKTHBHOCTb, paBHas 10 1/cyr/MIla. UmenHo mpu 3TOM
3HAYCHUH 3aJIeKH HauOoJIee YeTKO PasleNsAloTcs Ha BbI-
COKO- ¥ HU3KOIPOAYKTUBHBIE (PHUC. 2).

PesynbTathl U o6CyxaeHUs

bonee gem mo 400 3anexxam B kKapOOHATHBIX KOJUIEK-
topax BYHI'TI Obm mpoBeeHE! pacuéTsl Ha OCHOBE HC-
TIOJTB30BAHUS OJHON M3 Pa3HOBHIHOCTH MeTOAa (aKTop-
HOTO aHanu3a — MeTofia TMaBHbIX KommoHeHT (MIK).
B kauectBe APTYMCHTOB HCIOJb30BAJIUCh MAPaAMETPHI,
ONpeeNeHne KOTOPBIX ¢ J0CTATOYHON CTENEHbIO TOUHO-
CTH TIPOBOJMUTCS Ha CTaJMU BBIXOJAa MECTOPOXKIEHHH U3
pa3BeKd. 3HAYCHHS MapaMeTPOB MO BEIOPAHHBIM 00BEK-
TaM Mpe/CTaBIeHbI B Ta0M. 1.
3HaueHus TNOJYYCHHBIX MNEPBBIX YCTHIPEX TJIABHBIX
KOMIIOHEHT UMEIOT CIEeYOINI BU:
Z; =-0,141H, + 0,034m, +0,032m, + 0,214K, +
+0,002y, + 0,001p, —
-0,025p, + 0,312H,,, — 0,056P,,,. — 0,042G +
+0,321Py; + 0,170 Koy + 0,333, (1)

Z, =0,234H,-0,012m, - 0,001m, + 0,020K, +
+ 0,400y, + 0,400y, +
+0,109p, + 0,007H,,, — 0,045P,,. + 0,039G +
+0,029Py; + 0,315K 505 + 0,057t 2)
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Z; = 0,491H, - 0,047m, —0,038m, + 0,027K, +
+0,084y, + 0,086y,
~0,208p, — 0,082H,,, +0,287P,,. + 0,383G —
—~0,066P,,, + 0,113K 0, — 0,079, @3)

Z,=-0,102H, + 0,439m, + 0,441m, + 0,251K, —
0,035p,—0,032p, -
-0,116p, - 0,024H,,, — 0,087P,, + 0,011G +
+0,003P,, + 0,200K,0, + 0,038t,,. (4)

Tabnuya 1. 3nauenus napamempos 06beKNMO8 UCCIe008aHUS

Table 1.  Values of research objects parameters
3HaueHUs apaMeTpoB
Parameter values
ITapamerp
Parameter R I o
MaJIbHOC MaJIbHOC
; average
min max

DddexTuBHas HepTEeHACHIICHHAS
TomuHa H,, M 0,5 59 102,3
Net oil pay H,, m
Koadpuuuent nopucroctu (1o reo-
¢busuke) m,, % 3,0 13,3 24,2
Porosity factor (geophysics) m,, %
Koaddpuuuent nopucroctu (o kep-
HY) My, % 2,0 13,2 28,0
Porosity factor (by core) m,, %
Koaddpuuunent nedrenacpieHHO-
cru, Ky 0,45 0,78 0,96
Oil saturation factor, K,
Bsizkocts HedTH Wy, MITa-c

o . 0,9 23,0 390,0
Qil viscosity p,, mPa-s
OTHCYCI/ITCJ.'IbH.aSI BA3KOCTH HeDTH L, 07 16,3 229.0
Specific oil viscosity L,
IInoTHOCTE HEPTH Py, Kr/M°
Qil density Pa,?ig/nl?a 720 862 958
T'nyOuna 3aneranus H,y,, M
Occurrence depth H,,,, M 230 1269 2570
JlaBiienue HaceImeHust P,., MITa
Saturation pressure P,,., MPa 0.5 50 213
HﬂaCTo_BLIﬁ raso_Br,Iﬁ_(I)aKTop3 G, M1 18 25.0 207.0
Formation gas-oil ratio G, m*/t
HauvansHoe miacroBoe gasiaenue P,
MIla 2,8 12,5 28,7
Initial reservoir pressure P,,,, MPa
HauanbHast riactoBas TeMIeparypa
ton, K 278 298 327
Initial reservoir temperature t,,, K
Koacl@mu;aem ?ponnuaeMocm
Kapor, 107 MKM
Permeability coefficient Ky, 10° 6 85 1065
mkm?

[Mocne ucnonb3oBanuss MI'K B ocsiX ITaBHBIX KOMITO-
HeHT (['K) Ha ocHOBaHHY YCTaHOBIEHHOM TPaHUIIBI ObLIH
BBIJIENIEHB! 30Hbl IPUYPOUECHHOCTH BBICOKO- U HU3KOIIPO-
JYKTHBHEIX 00BEKTOB (Ta0I. 2).

B 30me | Bce 00BEKTHI ABIAIOTCS BHICOKOTPOTYKTHB-
HeIMH, B 30Hax Il u IV — nmump yacte. 3ona 11 Bkmovaer
HIB3KOTIPOIYKTHBHBIE 00BeKTHL. [Ipn momaganuu o6bekTa
B 30Hb!I [ 1 II MOJKHO yTBepKIaTh OAHO3HAYHO O MPUHAJ-
JEKHOCTH €ro K BBICOKO- MIIM HHU3KOMPOIYKTHBHOM
rpymnre. bonee gerkoe pazmenenue oobektoB 30H 111 1 [V
M0 MPOJYKTUBHOCTH TIONYYEHO MOCNE MPOBEICHHUS MHC-
KpHUMUHAHTHOTO aHaim3a (puc. 1).
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Pacnpeodenenue 6vicoko- u  HUBKONPOOYKMUGHBIX
00beKmMOo8 8 0CsAX KAHOHUYECKUX NEPEMEHHbIX Y1—Y,:
@® — ob6vekmpl 3016l I 6 0CAX 21A6HBIX KOMNOHEHM,;
[, 0 — obvexmur 30nbl 11l 6 ocax anaeuwvix Komno-

nenm,; I\, A — obvexmol 3oubl IV 6 ocax enasmvix
komnonenm, @ , ), [\ — evicokonpodykmusnble

obwvexmul,; [, A — HU3KONPOOYKMUGHbLE 00bEKMbl,;
o— — cpanuya 6vlCOKO- U Hu3K0npodmeu3Hblx
05‘b€Km06,' — Nnpoyerm 6blCOKO- UlU HU3KONpO-
OYKMUBHBIX 00BEKMO8 8 GbLOCIEHHbIX 00Iacmsax, Z1,
2y, Z3, L4 — 2nasnvle KOMNOHEHMbl

Distribution of highly- and non-productive facilities in
the axes of the canonical variables y,-y,: @ -
facilities of zone | in the axes of the principal
components; (1, [ — facilities of zone Il in the axes

of the main components; 2\, A — facilities of zone IV
in the axes of the main components; @, 7, A — high
productivity facilities; 7 , A — low-productivity
facilities; ~= — the border of high- and low-
productivity facilities; — percentage of high- or

low productivity facilities in the selected areas; Z,,
Z,, Z3, Z, — main components

Taﬁﬂuua 2. HHmepSa/lbl UBMEHEHUS 3HAYEeHUN 2/IABHbIX KOMNOHEHM 30H 6blCOKO- U Hugkonpobykmufmbzx 00vbeKkmos
Table2.  Changes in the values of the main components of the zones of high and low productivity objects

OcH ITaBHBIX KOMITOHCHT

I'J1aBHBIC KOMITOHEHTHI

3HaueHus HWHTEPBAJIOB UBMEHECHUA 3HAYEHHH IJIaBHBIX KOMITOHEHT I10 30HaM
Values of the intervals of changes in the values of the main components by zones

Principal component axes Principal components I M T v
7.7, Z; -2,0..0,7 0,7..4,0 0,7..4,0 -0,5..0,1
Z, -1,0..4,0 05..1,5 05..-1,0 0,7..04
7075 Z; 0,7..4,0 -2,0..0,7 0,7..4,0 -0,5..0,1
Z; 0,7..5,0 -1,0..5,0 -0,5..0,7 -0,1..0,5
7.7 Z; 0,7..4,0 2,0..0,7 0,7..4,0 -0,5..0,1
Zy 0,7..2,0 -3,0..2,0 0,7..-07 -0,3..05
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B ocix KaHOHMYECKHMX MEPEMEHHBIX Yyi—Y, MPOLEHT
BBICOKO- WM HU3KONPOIYKTHBHBIX OOBEKTOB B BBIIC-
JIEHHBIX 00macTax cocrasiser oT 88 mo 97 %, uTo ABIs-
eTcsl BHICOKMM TI0Ka3aTesneM. [l cpaBHEHHS aHANOTHY-
Has omepanus ObUla NPOBEJCHA NPU TPAHUYHBIX 3HAUeE-
HUAX Kipoy, PaBHEIX 6, 8, 12, 14, 16, 18, 20 1/cyr/Mlla,
OTKyZa BHAHO (puC. 2), 4YTO TpH 3HAYCHUH
Kipor=10 T/cy1/MIla 00BexTHI HamboNEE YETKO JeNATcs
Ha BBICOKO- ¥ HU3KOIPOAYKTHBHEIE.

AHanu3 pacrpeeneHui, IpeacTaBlIeHHbIX Ha pHC. 2,
U YpaBHEHHUIl KaHOHMYECKUX MepeMeHHbIX (Tabin. 3) mo-
Ka3bIBACT, YTO Pa3fieNeHne 3aneXei M0 NpOAYKTHBHOCTH
00yCcIoBIMBACTCS KAaK eMKOCTHO-(DMITBTPAIIIOHHBIMHE, TaK
U TONUIMHHBIMA CBOMCTBAMH IUIACTOB, a TaKXe CBOM-
CTBaMH IUIACTOBBIX ()IIOUIOB U YCIOBHAMU 3aneranus. B
CPEIIHEM TI0 BHICOKOTIPOJIYKTUBHBIM O0OBEKTAaM 3TH Mapa-
MeTpsl Oosbire. HU3KOIpOAyKTHBHEIE 00BEKTH B Cpea-
HEM MMEIOT OOMNbIINE 3HAYCHHUS BS3KOCTH M IUIOTHOCTH
wiacToBoi HeTH. OJHAKO YETKO MOCTABHTH B COOTBET-
CTBUE TPAaHUYHOMY 3HAYEHHIO KOd(D(HUIMEHTa MPOIyK-
TUBHOCTHU TPaHUYHOE 3HAUEHHE KaKOTO-I00 mapamerpa,
KaK BHJHO M3 PHC. 3, HE MPEICTABIACTCS BO3MOXKHBIM.
WHadye ToBOpS, TIPOMYKTHBHOCTH 3aleKel XapaKTeph3y-
eTcs KOMIUIGKCOM 3HAYeHWH MapamMeTpoB Iiacta H
HACBHIAONIUX €r0 (IIOWI0B W JHIIb ONpeIeNeHHBINH
Habop STHX 3HAYCHUH MO3BOJIAET OLIEHHUTS €e.

Tabnuua 3. Ypagnenus KAHOHUUECKUX NEPEMEHHBIX V1Yo
0714 pasoenenus 3anedxceti o NPOOYKMUSHOCMU

Table3.  Equations of canonical variables y;—y, for
deposits separation by their productivity
JLs1st 30HBI
L IvVse Howmep
KoopAauHaTax YpaBHeI—me YpaBHEHUSA
For zone Equation Equation
I, 1IVin number

coordinates

y1 =465 + 0,052H, + 0,058, —
~7,05K,, + 0,121, - (5)
—0,004p, — 0,128t,;, — 0,002K pous;

Ll Yy, = 1,25 +0,072H, + 0,217m, —

~3,579K, — 0,018y, — (6)
— 0,007ty + 0,007K yposs;

v = 12,02 0,187H, + 0,018p,
—~0,0002H,,, - 0,021G — @
— 0,004 Kipor;

Zils V2= 5,07~ 0,008H, - 0,0009p, +

+0,003H,,, - 0,01G + ®)
+ 0,002Kpon;

y1=29,78 —0,01H, - 0,178m, +
+0,009p, — 0,002H,,, — ©)

7.2, — 0,102ty — 0,005K o

y2 = 27,31 + 0,057H, + 0,345m, —
—0,009p, — 0,001H,, — (10)
— 0,077ty + 0,0005K spose

Wnave roBops, MmpH COCTABICHUHM TPOEKTHBIX JOKY-
MEHTOB OLEHKY Kypo; HEOOXOAMMO IIPOBOIUTS 110 3HaUE-
HUSIM TIapaMeTpoB, BXoasmmx B ypaBHeHus ['K, um mo
PacToNoKEeHNI0 00BEKTOB B MPOCTPAHCTBE MEPBBIX Ue-
THIpEX TJIABHBIX KOMIIOHEHT. B ciydae ecim 00beKT mo-
man B Tpex IockocTsx B 30Hb! | u I, MoXHO ofHO3HAY-
HO YTBEPXkAATh O TMPUHAJJIEKHOCTH €r0 K BBICOKO- MJIU
HU3KONPOAYKTHBHOW rpynmaM. B ciydae mnonamaHus
00BbekTa B 30HBI HeonpeaeaeHHocTr (30usI 111, IV) Heo6-
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XOJIIMO PACCUMTATh 3HAYCHUS KAHOHUYCCKUX MEPEMEH-
HBIX JUI HEr0 W OMPEIENUTh ero MECTOMOJOKEHHE Ha
miockoctH (puc. 1).

J A BBICOKOITPOZIYKTUBHBIE
° 4 High productivity facilities

6 8 10 12 14 16 18
Koapuument npostyKTHBHOCTH, I‘11|‘A\l‘ t/cyr/MIla

Productivity index, K, Vday/MPa

HU3KOITPO/IYKTUBHBIE
Low-productivity facilities

A

6 8 10 12 14 16 18
upogs T/CyT/MIla
day/MPa

Koadduument npogykrusrocti, K
Productivity index, K, . t

Puc. 2. Dpdpexmusrnocmo pazoenenus 6biCOKO- U HUZKONPO-
OYKMUBHBIX 00BEKIMO08 NpU PA3TUYHbIX SPAHUYHBIX
SHAUEeHUAX NPOOYKMusHocmu.: —&— — ona 3anedxnceil
30H 6 0cAxX Z1—Ly, =B — o5 3aneoiceil 301 6 0CAX
Z1—Z3; —A— — Ona 3anediceii 301 6 ocax Z1—Z,

Fig. 2. Efficiency of high- and low-productivity facilities
separation at various boundary values of
productivity: —@— — for reservoirs of zones in the
axes Z—Z,; =& — for reservoirs of zones in the
axes Z,—Zs;, —A— — for reservoirs of zones in the
axes Z1—Z4

[Ipy oueHKE NPOAYKTUBHOCTH 3aJ€KEH B CTAANU
TPOBEJICHIST TEOJIOTOPA3BEIOYHBIX PaboT HEoOXOAMMO
3HATh CpefHee 3HaYeHHE KO3 (DUIHEHTa IPOHUIIAEMOCTH,
kotopoe BxoauT B ypaBHeHus (1)-(10). B aroii cramuu
OTIpefieTiCHNE €T0 BO3MOKHO HA OCHOBAHWH JIa0opaTop-
HBIX HCCIEJOBaHUI KEpHA WIM UCTIONb30BAHUSA ITAJOH-
HBIX 3aBUCHMOCTEH TIPOHUIIAEMOCTH OT MOPHUCTOCTH, TO-
CTPOGHHBIX JIIS 3aJIeKel, ONM3KUX 10 CTPOCHUIO U KOJ-
JIEKTOPCKUM CBOWCTBAM HCCIIETyEMOH.

Hcnonb3oBaHue 3THX 3aBUCUMOCTEH BO3MOXHO, €CIU
UMEIOTCS 3HAYEHUs MOPHUCTOCTH MO KEpHY, OFHAKO He-
SHA4YUTCJIbHAA TIOTPCIIHOCTD MpU OINPEACICHUN CPECAHUX
3HAYCHUH MOPHCTOCTH MO KEPHY ¥ MO TAHHBIM reo(u3u-
YeCKMX HCCIefoBaHui (puc. 4) MO3BONSAET OIEHMBATH
NPOHUIIAEMOCTh M B Clyyae, €Cd KepH IO 3alexd He
Obu1 oToOpaH. IIpoHHMIAeMOCTh, OMpeCNCHHAs TAKUM
o0pazom, OyneT JOBONBHO MPUONIKEHHOH, OHAKO s
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pelleHus 3a/jaud Ka4eCTBEHHOTO Pa3IeiCHHS OOBEKTOB
N0 TPOAYKTUBHOCTH B YCIOBHSX OTCYTCTBHA Oojiee
HaJIeKHOW HHPOPMAllMM  ee  HCIONb30BaHHEe Oyner
BIIOJIHE OMNpPAaBJaHHBIM. Hanuuwe TeCHOW B3aMMOCBS3U
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Fig. 4. Comparison of the values of porosity determination
on core (m,) and on geophysical studies data (m,)
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GROUPING AND DETERMINING OIL RESERVOIRS IN CARBONATE RESERVOIRS
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The relevance of the study is caused by the need to assess the productivity of fields in the Volga-Ural oil and gas province which are
composed of a carbonate reservoir at the stage of project documents compiling with the aim of determining the profitability and
development strategy of these facilities, as significant oil reserves are concentrated there and they are classified as hard-to-recover.
Solving this problem allows us to expand the resource base of the region and minimize risks in making management decisions.

The purpose of the research is to group objects in carbonate reservoirs with the creation of a methodology for classifying objects going
out from exploration into the category of high or low productivity applying indirect data.

Objects: oil deposits in carbonate reservoirs of the Volga-Ural oil and gas province.

Methods. The method of geological field analysis, some types of factor analysis were used when grouping.

Results. It was found that the boundary value of the oil deposits productivity index in carbonate reservoirs, referring the fields into high-
and low-productivity, is a value equal to 10 t/day/MPa. It is shown that the separation of deposits by productivity is determined by the
reservoir-filtration and thickness properties of the reservoir rocks, as well as the bedding conditions and the reservoir fluids properties. On
average, these parameters are higher for highly productive facilities. Low-productivity objects, on average, have high reservoir oil viscosity
and density values. It is impossible to clearly match the boundary value of the productivity coefficient to the boundary value of any
parameter, since the productivity of the deposits is characterized by a complex of values of the reservoir parameters and the fluids
saturating it, and only a set of these values makes it possible to evaluate it. A method was created for differentiating development facilities
in Volga-Ural oil and gas province carbonate reservoirs by productivity index basing on indirect data to solve the problems of identifying
production facilities in multi-layer fields; comparison of the facilities while conducting the development analysis, efc.

Key words:
Productivity index, oil, carbonate reservoirs, development efficiency, geological and physical properties of rocks.
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