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Tesmcu. B nocnegHee pecatnneTe KONNEKTUBOM
cneupanmctoB OO0 «[aznpom BHUNTA3»
BbINOJIHEHbI MOACYEThI 3aNacOB Yr/1eBO40POA0B

(YB) cTpaternyeckn sHa4mmMbIx oas Poccun n
PAaCMNOSIOXKEHHBIX Ha e€ TEPPUTOPUM YHUKATTBHBIX
MECTOPOXAEHUM CO CRELMDUYHBIMM FE0IOM0-
TEXHONOMYECKMM YCNOBUAMM: ACTPaxaHCKOro
ra30KOHOEHCAaTHOro (KapOoHaTHbIE OT/IOXKEHNS,
Mpurkacnunckas HedpTerazoHocHast MpoBUHLMS (HITT));
OpeHbyprckoro HedTeErasokoHAEHCaTHOro (KapboHaTHbIE
oTnoxeHus, Boaro-Ypanbckasa HITI); YasHamHckoro
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O ver the last decade, a team of Gazprom VNIIGAS
specialists carried out the estimation of hydrocarbon
(HCO) reserves, targeting its unique and strategically
improtant fields with specific geological-and-technical
conditions: the Astrakhan gas-condensate field
(carbonate deposits, Petroleum province of the Caspian
Sea; Orenburg oil-and-gas condensate field (carbonate
deposits, Petroleum province of the Volga-Urals area);
Chayandinskoye oil-and-gas condensate field (terrigenous
deposits, Petroleum province of the Lena-Vilyui area). The
previous estimation of the HC reserves of the Astrakhan
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HedTera3oKoOHOEHCATHOrO (TEPPUrEHHbIE OTIOXKEHNS,
JeHo-Buntorickas HITI). MpegplayLuye NoacHeThl 3anacoB
YB AcTtpaxaHckoro 1 OpeHOyprckoro MECTOPOXAEHN,
He cuMTast onepaTyBHbIX, BbIMOHSAINCE OOJbLLIVM
KOJIJIEKTVIBOM aBTOPOB €ELLE B BOCbMUAECSTbIE rOApb!
npoLuioro Beka. B 2000 r. sawmty B GBY «'K3» npowuen
noacyeT 3anacoB YB HaaHanHCKOro MeCTopOXXaeHNs.

3a nocnefHve eCaTUNeTVs Ha MECTOPOXKAEHNSX
BbINMOJTHEH 3HAYUTESBHBI O6BEM FrE0I0rOPa3BEa0HHbIX
paboT, B XOAe KOTOPbIX MNOy4eHa HOBasi reosioro-
reomsmHecKas 1 MPOMbICI0Bas MHPOPMaLMS O CTPOEHU
N FTA30HOCHOCTU OOBEKTOB, MOCY>KMBLUAA OCHOBaHVEM
ONs nepecyeToB 3anacos YB, B npouecce BbINOSHEHWS
koTopbIX cneumanctamm OO0 «[asnpom BHUNTAS» B
2011-2018 rT. peLueH pag Hay4HbIX 1 MPUKNAaHbIX 3a0ad.

Tak, yTouHeHa MeToaMka onpeaeneHns koaddrumeHTa
HedTera3oHaChILLEHHOCTU 1 MOMIOXKEHWIA ra-30BOAAHOIO
1 BOOOHETAHONO KOHTAKTOB B KAPOOHATHbIX
kosnnekTopax OpeHBYPrckoro 1 ACTpaxaHCKOro
MeCTOpPOXAeHU. BnepBble NMpu BbIMOIHEHUM NOACHETA
3anacoB HYasgHAMHCKOrO MECTOPOXOEHUS KOS(DMULIMEHT
MOPVCTOCTY OMPEAENANCA MO aKyCTUHECKOMY MMMeOaHCy;
C YYETOM HOBbIX AaHHbIX M3Y4EHNsT KepHa U CTEneHn
3aCO/IOHEHHOCTY MOPO, MPOBEAEHO PaOHNPOBAaHME
TEPPUTOPUM 1N YTOUHEHBI MPaHNYHBIE BENYNHDI

KOS MDUUMEHTOB MOPUCTOCTA U MPOHNLIREMOCT
MPOAYKTUBHBIX FOPU3OHTOB; BbISIB/IEHA 3@BN-CYIMOCTb
NMHENHbIX 3anacoB YB, NoacHMTaHHbIX B MHTEpBasax
NCMbITaHHBIX O6BEKTOB, OT MaKCUMasIbHbIX 3HAYEHWIA
NOJyYeHHbIX OEOUTOB rasa ¢ y4eTOM CKUH-3(hdeKTa,
YTO MO3BOJISET MPOrHO3MPOBATb AEOUTLI BO BHOBb
MPOBYPEHHBIX CKBaKMHAX.

BbinonHeHHble MccenoBaH st NO3BOSMIM O6OCHOBATL
BecnpeueneHTHO OIUTENbHYIO CTabuIIbHYIO paboTy
ACTpaxaHCKOro MECTOPOXXAEHNS U, COOTBETCTBEHHO,
ACTpaxaHCKOro ra3oxMMMHECKOro kommekca. B
npenenax Bonro-Ypaneckon HITI pe3ynbTtartel nogcyeTa
3anacoB OpeHbyprckoro MeECTOROXXOEHNST MO3BOSAT
ONTUMU3NPOBATL NMPOEKTHBIE PELLEHMSA B YaCTW ero
pa3paboTKM 1 0BYCTPONCTBA B MEPUOL, MaaaroLLEn
[06bI4Y. YCKOPEHHO BbINO/THEHHbIN NOACHET 3anacos YB
YasiHOVHCKOro MecTOPOXAEHMS! MO3BONS CBOEBPEMEHHO
OCYLLIECTBUTb MPOEKTUPOBaHME ero paspaboTku r
OBYyCTPONMCTRBA, a TakKe YBEPEHHO MIaHMPOBaTb OObEMDI 1
COCTaB 3KCMOPTHOMO ra3a CTpaHb!.

B nocnepHee necatmnetne KoIeKT B CeLmamcToB
000 «lasnpom BHUTA3» BbI-NoaHWN NOACHETHI
3anacoB yrnesonopoaos (YB) cTpaternyeckit 3HaUMMbIX
07191 CTPaHbl MECTOPOXXOEHWUN-TUraHTOB, PaCMOIOXKEHHbIX B
pPasMYHbIX PerroHax Poccumn co cneumdmyHbIMK Feonoro-
TEXHOOMHYECKUMU YCIOBUAMU. Bblni pacCMOTPEHB!
3a/1eXKN B KapBOHaTHBIX OTN0XKeHUsX [Nprkacnva n Boaro-
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and Orenburg fields, not counting any operating stocks,
was conducted by a large group of authors back in

the 1980’s. The estimation of the HC reserves of the
Chayandinskoye oil-and-gas condensate field was
approved by the State Reserves Committee under the RF
Ministry of Natural Resources in 2000.

A considerable scope of geological exploration has been
carried out in the last few decades, which enabled an
updated geological and field data model regarding the
structure and gas content of targets, which served as

the basis for re-estimation of the HC reserves. During

this revision the specialists of LLC «Gasprom VNIIGAS”
managed to resolve a number of scientific and application
problems in the period of 2011-2018.

Thus, the technique for determination of oil and gas
saturation index and location of gas-water and oil-water
contacts zones in the carbonate reservoirs of the Orenburg
and Astrakhan fields was refined. For the first time, while
carrying out the estimation of the Chayandinskoye field
reserves, the porosity factor was determined by acoustic
impedance; classification of the area was carried out,

with updated core analysis samples and the degree of
salinization of the rocks, and the boundary values of the
core factor and the permeability of the target horizons were
updated; correlations of the contour reserves of HC were
revealed, estimated in the intervals of tested targets, with
the maximum values of gas flow rates achieved accounting
for skin-factor, which makes it possible to predict the flow
rates of the step-out wells.

The research, thus carried out, made it possible to provide
a rationale for the unprecedented long and stable yield of
the Astrakhan field and, correspondingly, of the Astrakhan
Gas Chemical Complex. The estimation of the reserves of
the Orenburg field, within the boundaries of the Petroleum
Province of the Volga-and-Urals area, would make it
possible to optimize the design solutions related to its
development and construction at the time of production
decline. The expeditious estimation of the HC reserves

of the Chayandinskoye field enabled the timely project
management of its development and construction, as well
as confident planning of the volumes and composition of
the country’s export gas.

Over the last decade, a team of Gazprom VNIIGAZ
specialists carried out the estimation of hydrocarbon (HC)
reserves of the country’s strategic giant oil fields, located in
different regions of Russia, featured with specific geological
and engineering data. The accumulations in the carbonate
deposits of the Caspian Sea and the Volga-and-Urals basin
were examined, and namely the Astrakhan gas condensate
field and the Orenburg oil-gas condensate field, as well

as the accumulations in the terrigenous suite venda of

the Eastern Siberia, namely, the Chayandinskoye oil-gas
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Puc. 1. Pacnono)eHne pacCMOTPEHHbIX MECTOPOXAEHNIA-MMraHTOB B Npeaenax HedpTerazoHOCHbIX NpoBUHLMA (HITT) n ueHTpoB

raszonobblum Poccum

YpanbCkoro baccenHa - ACTpaxaHCKOoe ra3oKOHOeH-
caTtHoe MecTopoxxaenre (AIKM) n OpeHbyprckoe
HedTerasokoHaeHcaTHoe MecTtopoxxaeHme (OHITKM), a
TakKe B TEPPUrEHHbIX OTIOXKEHMSX BeHaa BocTouHoM
Cnbupu - HaaHauHckoe HedhTerasoKoHOeHcaTHoe
mMecTopoxaeHve (HHIMKM) (purc. 1). MecTtopoxkaeHus
YHUKa/TbHbI Kak Mo BeM4MHe 3anacoB YB, Tak 1 ¢ TOuUKM
3PEHNS FEOSIOTNYECKIIX YCIOBUIN 3a/1eraHus.

ns YHI'KM xapakTepHbl aHOMaUsTbHO HU3KME MiaCToBbIE
OaBneHVs 1 TemMnepaTypbl, Pa3noM-Has TEKTOHMKA,
Ha/M4Me KPNOIMTO30HbI, & TaKXKe rasinTa B Ka4ecTse
LIEMEHTMPYHIOLLIErO MaTepunasia nopo, BbiICoKas
MWHEpaM3aLys NAacToBbIX BOA, 60sbLUas Mnowaab
pacnpocTpaHeHNsa HEPTAHbIX OTOPOYEK (MPY HEOOSLLLION
VX TONLLMHE), OCOBEHHBIM COCTaB M1IaCcTOBOMO rasa
(comepxaHue azoTa B miactoBoM rage 7.. .10 % 06., resavs
-0,44...0,57 % 06.). Kpome Toro, cnabasi pa3sutocTb
MPOMBILLINIEHHO-3HEPrETUHECKOM 1 TPAHCMOPTHON
VHpacTpykTypbl Pecnybnukn Caxa (AxkyTus), oednumt
Nnpon3BOACTBEHHbIX CWJ1, DGSKO—KOHTI/IHeHTaJ'IbeIVI KIMMaT
(04eHb HMBKKE 3MMHME TeMnepaTypbl A0 MuHYC 60 °C n
BbICOKIE NIeTHME A0 +35 °C) OCNOXHAOT MPOU3BOACTBO
pPaboT Ha MECTOPOXKAEHNM.

AI'KM n OHI'KM, HanpoTVB, HaxoOdTCs B
paroHax C LMPOKO PasBUTOM NPON3BOACTBEHHON
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condensate field (Fig.1). The fields are unique by both the
amount of their HC reserves, and from the point of view of
their geological position.

The Chayanovskoye oil-gas condensate field is featured
with abnormally low formation pressure and temperature,
fault tectonics, presence of a permafrost zone, as well

as halite acting as a bonding material for the rocks, high
mineralization of edge waters, extensive area of oil rims
(with their moderate-size depths), a peculiar composition
of formation gases (nitrogen concentration in the formation
gasis 7...10% vol., that of helium is 0,44...0,57% vol.)
Besides, the underdeveloped industrial, energy and the
transport infrastructure of the Republic of Sakha (Yakutia),
the shortage of production forces, deeply continental
climate (extremely low winter temperatures up to minus
60 °C, and high summer ones up to +35 °C) complicate
the execution of works at the field.

The Astrakhan gas condensate field and the Orenburg
oil-gas condensate field, on the contrary, are located in

the areas with widely spread and developed industrial
infrastructure, they have been developed for significantly
time period (24 and 44 years, correspondingly) and serve as
a raw resource base for Gas Chemical Complexes created
on their basis, which include facilities of oil production

and treatment, as well as gas processing plants. The
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Oil and Gas Provinces
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Fig. 1. Location of giant fields in the boundaries of oil-gas bearing provinces and gas production centers of Russia

VMHPPAaCTPYKTYPOW, pa3pabaTbiBatoTCS YKE B TEYEHNE
OOCTaTOYHO OJITENbHOMO Cpoka (24 v 44 ropa
COOTBETCTBEHHO), CNy>KaT CblpbeBO 6a30m ans
CO30aHHbIX Ha X OCHOBE Ma3OXMMNYECKNX KOMIMIEKCOB,
BKJTIOYAOLLIMX OO BEKTLI A0ObIYM 1 MOArOTOBKM ChipbS,

a Tarkxke rasonepepadarbiBatoLme 3aBodbl. Al KM
XapaKTEPU3YETCH aHOMAJTbHO BbICOKMM M/1aCTOBbIM
OaBNEHVEM U TEMNEPaTYPOr, 60bLLIOV FTyBGUHON
3a1eraHns NPOAYKTVBHbIX OT/IOXKEHUIN, MOOSBNIEHNEM
COJIAHOKYMOJIBHOV TEKTOHWKN, HEOOHOPOAHBIMU U
HM3KOMPOHMLAEMbBIMU KapOOHATHBLIMU KOJSIIEKTOPaMMK,
cneumduyeckM coctaBoM rasa. CoaepyxaHne KUCbIX
KOM-MOHEHTOB B COCTaBe MacTOBOrO ras3a OKoJ10

40 %. OHI'KM HaxoguTcs B parioHe C LUMPOKMM
pacnpoCTPaHeHNEM HEITEra30HOCHOCTU Kak Mo
nnoLwlaan, Tak 1 o paspesy, NPeacTaBaseT cobon nna-
CTOBbII MHOMO3&UTEXHbI MACCUB OT HYDKHEMEPMCKIX
00 OEBOHCKO-CPEeaHEKAMEHHOYTOSTbHBIX OT-JTOMEHNN
BKJTIOUUTEBHO. OrpOMHOE MO pasMepam MeCTOPOXKAEHME
OENUTCS Ha TPW KPYMHbIE YacTu (Kyrnosa) B COOTBETCTBUM
CO CTPYKTYPHO-TEKTOHUYECKMM CTPOEHMEM - 3anagHyto,
LleHTpasbHyto, BocTouHyto, NpryemM nocneaHsas xa-
PaKTEPU3YETCS COXHOW Pa3/IOMHON TEKTOHNKOW.
KonnekTopsl NpeacTaBieHbl KapboHaTHBIMN

rnopodamm, Takke Kak 1 Ha Al'KM, xapakTepusyoTcs
HEOOHOPOAHOCTHIO U HU3KOW MPOHMLLAEMOCTBIO.
KOMMOHEHTHbBIM COCTaB rasa AOCTaTO4HO LUMPOK U
N3MEHYVB.
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Astrakhan gas condensate field is featured with abnormally
high values of formation pressure and temperature, very
deep position of the productive strata, occurrence of the
salt-dome tectonics, heterogeneous and low permeable
carbonate reservoir rock, specific composition of gas. The
concentration of sour components of the formation gas
amounts to 40%. The Orenburg oil-gas condensate field

is in an the area with widely spread oil-and-gas bearing
formations, both by the area and cross-section, and is

by itself a multi-layer formation mass ranging from Lower
Permian through Devonian-Mid-Carboniferous deposits.
The field, great in its size, is divided by three solid sections
(domes) in accordance with its geotectonic structure

— the Western, the Central, and the Eastern parts, in

what connection the latter is featured with complex fault
tectonics. The reservoirs are represented with carbonate
rocks, just like at the Astrakhan gas condensate field as
well, and featured with heterogeneity and low permeability.
The compositional analysis of gas is considerably extensive
and unsteady.

Previous the estimation of the hydrocarbon reserves at
the Astrakhan and the Orenburg oil-gas condensate fields
was carried out during the Soviet era yet, in the 80’s; the
estimation of the reserves at the Chayanovskoye oil-gas
condensate field was approved by the State Reserves
Committee under the RF Ministry of Natural Resources

in 2000. The estimation of reserves was carried out by a

www.rogtecmagazine.com
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[Npeoplayime noacyeTsl 3anacos yriesonoponos AlKM
1 OHI'KM, He cumTas onepaTtuBHbIX, MPOBOAMNCH

ellle B COBETCKOE BPEMS - B BOCbMUOECATbIE rOAbl
npoLunoro Beka; B 2000 r. sawmty B OBY «[K3»
npoLuen noacHeT 3anacoB YHIKM. TNogcyeTsl 3anacos
BbINOSHAIMCb 60/BbLUMM KOM-NEKTVUBOM aBTOPOB, B
COCTaB KOTOPOIro BOLLM BEAYLLIME POCCUNCKUE FEOIOMN:
I".A. MabpuransaHu, A.H. BacuH, B.W. MeTtepcunee, I'.X.
LLlepmaH, B./. MopockyH, E.E. Monsgkos, KO.M. KyTees,
B. M. Psi6oB 1 op., a Takke M3BECTHbIE CrieLma-NncTbl B
obnactu reonorun BoctouHon Crnbnpu: B.[. Matsees,
H.N. Kosanb, M.M. Conoulak, I".B. Tonvadesa, J1.[.
KonotywieHko, J1.A. KoHapateeBa 1 Ap.

3a nocnefHve OecaTUneTUs Ha MECTOPOXKAEHMSAX
BbIMNOJ/IHEH OOMBLLION O6BEM Mre0I0rOPa3BEA0UHbIX PabOT
(2D- 1 3D-cencmopaseegka, Ha YHITKM npobypeHbl

49 HOBbIX Pa3BefOYHbIX CKBaKMH, Ha ATKM 1 OHI'KM
AKTVBHO BEMIOCh 3KCMNyaTaUMOHHOE DYpPEHME), B XOO€E
KOTOPbIX MOJTyYeHa HOBas reo1oro-reonanyeckas 1
MPOMbICIOBast MHOPMAaLWSt O CTPOEHUN 1 Fra30HOCHOCTU
MECTOPOXOEH, MOC/Y>KBLLAS OCHOBaHWEM A5
nepecyeta OO0 «[aznpom BHNTTAS» B 20112018

IT. 3aracoB 3TUX MECTOPOXKAEHNA. ABTOPbI AAHHOW
pPaboTbl PeLLaIv Hay4YHble MPOBIEMbI HEMOCPEOCTBEHHO
NPV BbIMOIHEHM NOACHETOB (NEPEeCHETOB) 3aMacoB

YB Ha3BaHHbIX MECTOPOXAEHUN. [TOCTPOEHHbIE
reonornyecKe Moaenv 1 pesynbtarel nogcyeta no AFKM
1 YHIMKM 6b1nn yenelwHo saupileHsbl B OBY «K3» (2014
1n 2015 rr.). YTBEp>KaeHWe noacHmTaHHbix 3anacoB OHIMKM
oxupaetesa B 2019 .

[MoacyeT 3anacoB B TEPPUrEHHbBIX 1 KapOOHATHBIX
KOJINEKTOPAX, BbINOHAEMbIA B LIESIOM MO OOLLEN3BECTHBLIM
METOOMKaM, UMEET HEKOTOPbIE OCOBEHHOCTU B YacTy
COCTaBa paboT, XapakTePHble O/ KOHKPETHbIX
re0sJIOMMYECKIX YCIIOBUI parioHa paboT, OCOBEHHO B YacTu
NHTEPNPEeTaLMM AaHHbIX reoUBNYECKIX UCCNEO0BAHN
ckBaxkVH (T1C), KOTOpbIE TPEOYIOT aganTaumm K KEPHY,
OTOBPaHHOMY B CreLhnNHeCKNX pa3pesax.

Mopxonbl, NpyMeHeHHble psa ycnosun AFKM
MponykTueHas Tonwa AIFKM npeactasneHa
KapOOHATHBIMU OTIOXKEHUSMM BALLKNPCKOrO dpyca
cpeaHero kapboHa B 06bemMe BEPXHENO NOAbSPY-

ca, MPUKaMCKOro, CEBEPOKEIETMEHCKOIO 1 Kpac-
HOMOIIHCKOMO MOPW30HTOB HVPKHErO Moabsapyca.

Pa3pea cnaraetcs M3BECTHsIKaMK cepbiMU, BypoBaTo-

N KOPUHYHEBATO-CEPbIMU KPEMKMMU MOPU-CTBIMM
MaCCMBHbBIMU 1 HESICHOCTOUCTBIMU C MOAYNHEHHBIMM
MPOCI0SMM NAOTHbBIX TRELMHOBATbIX U MAUTHATbIX
pa3HocTer. Cpean N3BECTHSAKOB OTMEYAIOTCS TOHKME
MPOC/I0M 36/1EHOBATO-CEPbIX MAUTYATLIX aprINTOB.

Mo gaHHbIM UCCAeAOBaHNIA KePHA, 3HAYEHNSA OTKDLITON
MOPUCTOCTU KapOOHATHbIX MOPOd, UBMEHsIOTCS OT 3.. .6 A0
15.. .18 %, cocTtaenas B cpegHem okono 10 %. 3HaueHus
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large group of authors, composed of the leading Russian
geologists G.A.Gabielyants, Ya.N.Basin, V.I. Petersils,
G.Kh.Sherman, V.l.Poroskun, E.E.Polyakov, Yu.M.Kuteyev,
V.M.Ryabov and others, as well as well-known specialists
in the field of geology of the Eastern Siberia: V.D.Matveyey,
N.l.Koval’, M.M.Soloshchak, G.V.Tolmacheva,
L.D.Kolotushchenko, L.A.Kondratyeva and others.

Over the last decades, a significant scope of exploration
works has been carried out at the fields (2D and 3D seismic
surveys, 49 new expendable wells drilled at Chayanovskoye
oil-gas condensate field, active development drilling was
performed at the Astrakhan gas condensate field and the
Orenburg oil-gas condensate field), in the course of which
new geological-geophysical and field data were obtained
regarding the structure and gas content of the fields, which
served as the basis for re-estimation of the reserves of

the fields, performed by the team of Gasprom VNIIGAZ in
the period of 2011-2018. The authors of the given piece

of work were solving scientific problems directly in the
course of the estimation (re-estimation) of the HC reserves
at the above mentioned fields. The constructed geological
models and the estimation data related to the Astrakhan
gas condensate field and the Orenburg oil-gas condensate
field were approved the State Reserves Committee under
the RF Ministry of Natural Resources (2014 and 2015). The
approval of the estimated reserves of the Orenburg oil-gas
condensate field is expected in 2019.

The estimation of reserves in terrigenous and carbonate
reservoirs, carried out in accordance with commonly known
methods, has some peculiarities in terms of the scope of
works, especially in terms of the interpretation of the logging
data, which need to be adapted to core selection in the
specific cross-sections.

The Approach, Applied for Conditions of the
Astrakhan Gas Condensate Field

The pay section of the Astrakhan gas condensate field is
presented with the carbonate deposits of the Bashkirian
stage of the Mid-Carboniferous period in the volume of
the upper substage, Prikamsky, Severokeltmensky and
Krasnopolyansky horizons of the lower substage. The
cross-section is composed of limestones of grey, grey-
brown or brown-grey color, of solid, porous and massive
formations, blind joint, with tributary interlayers of compact
crumbling and tabulated variations. The limestones contain
thin lamines of olive-grey flaglike argillites.

According to the core analyses, the values of the effective
porosity of the carbonate rocks vary from 3...6 to 15...18
%, making the average of about 10 %. The values of the
absolute permeability are not high: from 2 to 100 mD,
hardly ever up to 1D.

As is known, the data of electrical logging serve as
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abCOMOTHOM MPOHNLZEMOCTM MOPOL, HEBLICOKME: OT 2 A0
100 mM, peoko oo 1 M.

Kak 13BeCTHO, 4151 KOMMYECTBEHHOM 1 KAYECTBEHHOW
OLEHKM HEDTEra30HOCHILLIEHHOCT OCHOBHBIMU SIBISIKOTCS
OaHHble 3/IEKTPUHECKOrO KapoTaxka. KoMmniekc MeToos.,
MO3BONSIOLLNIA MPUHLMMNAIBHO PELLNTL 3a0ady

OLEHKN YAENBHOIO SIEKTPUHECKOrO COMPOTUBIEHNS
(YOC) mpoayKTUBHbBIX MacToB, BKIKOHAET OBOKOBOE
ANEKTPUYECKOoe 3oHaMpoBaHWe (BK3), BOKOBOWM KapoTaxk
(BK) thokycmpoBaHHbIMK 30HOaMY B MOAUDUKALIASAX
BK-3 1 BKC-2, nHaykumoHHbIn kapoTax (MK). Mpn

3TOM U3y4HaeMble pa3pedbl KAPOOHATHBIX OTIOXKEHWI
AIKM xapakTepuaytoTCs BbICOKOM CTENEHBIO

O epeHLIMPOBAHHOCT MO SMEKTPUHECKOMY
COMPOTUBEHMIO, & TOSILLMHA SNEKTPUHECKN OAHOPOAHbBIX
nnacToB, Kak NpaBusIo, He MPeBbILaeT 2.3 M,
cnepoBaresibHO, NpuMeHeHe bK3 ansa ykazaHHow Lenm
CTaHOBUTCS MPaKTUYECKN HEBO3MOXKHbBIM. YUTbIBas
orpaHnyeHnsa VK ons oLeHK ConpoTUBAEHI,
npesbiwatoLLyx 30...40 OM-M, BOBMOXXHOCTb MPUMEHEHS
METOZA NMpW MacCOBOW OLIEHKE COMPOTUBIEHNS TakKe
NCKtoYaeTCH. TakM 06pasoM, €ONHCTBEHHBIM
APUrOAHbIM 015 MPAKTUYECKOrO PELIEHMS YKa3aHHOW
3apa4n MetofoM aenseTcs BK B moandmkaumsax BK-3 n
BKC-2 nnn 6onee HoBbix Mogndvkaumsax BK-7, BK-9.

B cBSA3M ¢ 0TMEYEHHBbIMW HEAOCTATKAMU METOAMKN
onpeneneHns YOC niacToB B CKBaXKMHAX MO 3aMepam,
BbINO/THEHHBIM METOAOM [BYX30HO0-BOr0 KapoTaxa
BKC-2 [1], ncnons3oBaHHOM Npuv npeablayLuem
nogcyete 3anacos Ha AI'KM, ona onpegenerns YOO
NPEen/IOKEHO MCMOJIb30BATb XOPOLLO anpobupOBaHHYKO
Ha MecTopoXxaeHusIX 3anaaHon Crnbrpn MeETOONKY,
OCHOBaHHYHO Ha MOJTyHEHNM KOPPENSLIMOHHBIX CBA3EN
Y3C 1 ycnoBHOro conpoTtveneHns. B pesynetarte
NoJIy4eH anroputM onpeaenerns YOC 1 HavasibHON
ra30HACHILLIEHHOCTN MO BCEM MPOBYPEHHBIM CKB2XKMHAM.

XapakTepHOM OCOBEHHOCTBIO CTRYKTYPHOMO MONIOXKEHNS
pesepByapa OCHOBHOW 3an1exxu JTeBOOEPEXKHOM HYacTu
AI'KM gaBnsieTcs pes3koe 1 HepaBHOMEPHOE KonebaHne
NOSIOXKEHNST MOBEPXHOCTM ra30BOAsIHOrO KoHTakTa (BK),
KOTOpasa B COOTBETCTBUM C KpuTepusamn PBY «K3»
YCJTOBHO OTOMBAETCS HA OTMETKAX, HIDKE KOTOPbIX
ra30HaCbILLEHHOCTb OLIEHMBAETCS 3HaYeHnemM meHee 50
%. Kak 13BeCTHO, Mpu TaknX YCOBUSIX HE BbI3bIBAET
COMHEHNSI HA/IMYME TaK Ha3bIBAEMOW MEPEXOOHOWN 30HbI,
T.e. MOCTEMNEHHOrO NMepexoaa OT BOAOHACHILLIEHHOW K
rasoHachbILLEeHHOW YacT 3anexm [1]. MNepBooyepeHoOM
3anadven (nepen 060CHOBAHMEM KOHTAKTOB, B TOM YACTE U
BK) B aTOM cuTyaLmm SBASETCS onpeaeneHe NoOXKEHS
«cBOOOOHOM BOApI», @ 3HAYEHNE ra30HACHILLEHHOCTU B
MepexoHoO 30He OMNPEeaensIeTCs PaBHOBECHbLIM COCTOSHMEM
KanISPHbIX Y MPaBUTALMOHHBIX CU A1 KOHTaKTUPYEMbIX
dhas Hag, ypoBHEM «CBODOAHOM BoAdb!» [1].
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the basis for quantitative and qualitative evaluation of
hydrocarbon saturation. A set of methods, making it
possible to solve the task of evaluation of electrical resistivity
of pay zones includes lateral electrical sounding, borehole
logging, carried out with the use of focused sondes in
versions of BK-3 (BK-3) and BKC-2 (BKS-2), inductive
electromagnetic logging. Theexamined cross-sections of
the carbonate deposits of the Astrakhan gas condensate
field are featured with high degree of differentiation on

the electric resistivity, while the depth of the electrically
homogenous strata does not exceed 2...3 m. therefore, the
application of lateral electrical sounding for this purpose is
becoming practically impossible. Considering the limitations
of inductive electromagnetic logging to evaluate resistance
exceeding 30...40 Om-m, the use of the method for
large-scale measurements of resistivity is excluded as well.
Therefore, the only usable method for the outlined task

is lateral logging in versions of BK-3 and BKS-2, or more
updated versions of BK-7, BK-9.

Due to the above mentioned drawbacks of the methods

to evaluate the electrical resistivity of reservoirs in wells
based on measurements performed with dual logging
BKS-2 [1], carried out in the process of previous estimation
of reserves, to evaluate the electrical resistivity, it was
suggested to apply the method based on obtaining
correlations of electrical resistivity and conventional
resistance. As a result of this, an algorithm of evaluation

of electrical resistivity and an initial gas saturation was
obtained on all of the drilled wells.

A feature, peculiar to the structural position of the reservoir’s
basic deposit of the Left Bank part of the Astrakhan gas
condensate field is swinging and an unstable position

of the gas-water contact surface, which, in accordance
with the criteria of the State Reserves Committee under
the RF Ministry of Natural Resources, bounces off at the
values under 50%. As is known, under such conditions
there is undoubtedly the so called “transition zone”, i.e.
gradual transition from the water-saturated part of deposit
to its gas-saturated one. [1] The primary task (before the
contacts get explained, including the GWC) in this situation
is to determine the position of the gravity water, while the
value of gas saturation in the transition zone is determined
by the equilibrium of the capillary and gravitational forces
related to contacted stages above the level of the gravity
water. [1].

The data of interpretation and re-interpretation of the well
logging materials at the Left Bank part of the Astrakhan
gas condensate field, obtained in the course of the latest
research, made it possible to update the knowledge

of the complex gas-water contact surface, as well as,

by means of analysis of the “electrical model” (data of
electrical logging) to determine its correlation by the area
with the surface of gravity water [see fig.4]. As one of the
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B OLEHKA KOJUIEKTOPA

B xoge BbINOAHEHNS

NOCNEAHNX UCCNENOBaHUN

OaHHble MHTEpMpeTaLmm

1 NepevHTepnpeTaLmm 40000
matepuanos [VIC B 3500
JleBobeperkHOM YacTu
AKM no3Boanan yTouHUTb
CNOXHYHO MOBEPXHOCTL BK,
a TaKke NyTeM aHamasa
«3NIEKTPUYECKON MOoLe» 4500
(0@HHbIX 21EKTPNYECKOrO
KapoTarka) YCTaHOBUTb ee
B3a/IMOCBS3b MO NJoLaan

C «3epKaJIoM CBOBOAHOM

BoAbl» [puc. 4]. B kayecTse 5500
OAIHOrO U3 OCHOBHbIX
KPUTEPWEB YCTAHOBEHMS
nonoxeHuns BK
CNy>Xuna oLgeHKa cTeneHu W
VBMEHEHNST KoahdrLmeHTa /
ra30HaCbILLEHHOCTU C
rny6uHon [1].

4000

5000

= 6000

KapTa noBepxHOCTU
'BK, noctpoeHHas no
haKTN4ECKM AaHHbIM
"'MC n onpoboBaHus, He
NPOTVBOPEYaLIMM OaHHbIM e
MAacToBbIX OABMEHUN B 4000 T —
ra3oBoV I BOOOHOCHbIX

YaCTsX 3a1eXu, B OOLLIEM

nsiaHe NOATBEPXKOAET paHee e
BbISIBJIEHHYO TEHOEHUMIO
CHVIDKEHWNSI OTMETOK B tOro-
3anafgHoM HanpaseHWK, Ha
hOoHE KOTOPOW BbIAENAOTCS
JIOK&JTbHbIE 30HbI VX
MOBbILLEHHbIX 1 MOHVYKEHHbBIX
3HAYEHU.

=5000

TEKTOHUYECKHE HapyLLEHNUS
faulting

1-TAB HOMEP CKBAXVHbI
well ID number

& [ weronnextop
= non-reservoir bed

[] ronnextop
reservoir bed
- «MNIOXON» KOMNEKTop
(YNNOTHEHHbIN U3BECTHSIK,
NNOTHbIE PasHOCTU
kapBoHaTHbIX Nopoa)
"poor” reservoir
(consolidated limestone,
compact variations of
carbonate rocks)

Puc. 2. l'eonormndeckas mogenbs JleBobepexxHon Yyactn AIKM: a — CTpyKTypHasa mogenb; 6 — kyo
JvTonoru B uHTepsase riyouH Cb...C.s
Fig 2. Geological model of the Left Bank part of the Astrakhan gas-condensate field: a — structural

model; 6 - lithology cube in the depth interval of Cb...C,S

Takrm 06pasom, aBTopamm

OaHHOW pabOoThbl MPEea/IoXKeH

PS4, HOBATOPCKUX PELLEHNA A1 0OOCHOBaHMS MOACHETHbIX
napamMeTPOB U1 BrepBble MOCTPOeHa TpexMepHas
LmcbpoBast reo1ornMyeckast MoAes b 06 beaNHEHHOM
JeBoBepexxkHom YacTn ATKM ¢ y4eTOM HOBbIX AaHHbIX
(pvc. 2), Ha OCHOBE KOTOPOW BbIMOHEH NEpPecyET 3arnacoB
CBODOAHOrO rasa, KoHAeHcaTa, Cepbl M COMyTCTBYHOLLMX
KOMTOHEHTOB, YTO, HECOMHEHHO, aKTy-a/IbHO OJ15
obecrnedeHnst pa3BUTUS MUHEPaJTbHO-ChIPbEBON 6a3bl
ACTpaxaHCKOro ra3aoxXMMN4eCKOro KOMIMJIeKCa Ha tore
Poccun. B peaynbTarte BbINOSIHEHHOMO NepecyeTa nosyyeH
MPUPOCT MPOMBILLINIEHHBIX 3aNacoB CBOBOAHOMO rasa npo-
aykTmBHoro nnacta C2b JleBobeperkHom YacTn AITKM,
npeBblicnBLIMM 20 % 3a CHET YTOUHEHNSI CTRYKTYPHOMO
nsiaHa no AaHHbIM NPOBEeAeHHbIX 3D-CerncMopa3BeaoUHbIX
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criteria, applied during the determination of the position of
GWOGC, the evaluation of the degree of variation of the gas
saturation coefficient along the depth [1].

The map of GWC surface, built on the actual well logging
data, and run-ups not having contradictory data on the
formation pressures in the gas- and water-saturated parts
of the deposit, generally confirms the previously revealed
trend of elevations decreasing in the south-westerly
direction, against the background of which local zones of
higher and lower values of theirs stand out.

Therefore, the authors have suggested a number of

innovation solutions to defend the variables used to
estimate reserves and a 3D digital geological model of the
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pPaboT U BYPEHMS HOBBIX CKBaKWH, YTOUHEHWS
noBepxHoCTU MBK, HO B OCHOBHOM 32 CHET YBEINHEHS
3HaYeHU cpeaHUX SMEKTUBHBIX MOPUCTOCTA U
ra30HaCbILLEHHOCTW.

Mopxopnbl, NpMeHeHHble pna ycnosun OHMKM
MponykTuBHbIM pasped OHIMKM oTHocuTes K
KapboHaTHOMY TUMY U BKIOYAET CrieaytoLme
JIUTONOMMYECKINE PA3HOCTU: N3BECTHSIKM YNCTbIE;
O0OMUTU3NPOBAHHbIE U3BECTHSIKM C Ye-peaoBaHnem
MpPOCI0eB, 061afaroLLIVIX CBOMCTBAMM KOSIEKTOPOB U
HEKOINEKTOPOB; aprinTbl U FHbL. OCOBEHHOCTBIO
paspesa ABNseTcs GUTYMUHO3HOCTb NOPOL.
Konnektopamu B U3y4aemMoM paspese Cly»xaT
MPEVMYLLIECTBEHHO N3BECTHSKM C TPELLIMHHO-MOPOBLIM
TUMNOM MYCTOTHOIO MPOCTPAaHCTBA.

CpenHre 3Ha4eHnst TOPUCTOCTU MO KEPHY N3MEHSAOTCH B
npenenax 8,82...17,57 %. CpeoHeB3BELLEHHbIE 3HAYEHNS
nopucTocTy coctasnaoT 11,21.11,73 % (oNns pasHbIx
3asiexel). CpeaHss NPOHNLREMOCTb MO 3a/1eXam
cocTtaBuna o1 0,331 M (ApTrHCKO-Cakmapckas 3anexb)
0o 1,923 m[] (CpegHeKaMeEHHOYrONbHAsA 3a1EXKb).

B oaHHbIX ycnoBusix 4obnTbCH OOHO3HAYHOMO
onpeneneHns HedTerasoHaChILLEHHOCTY MO AaHHbIM
BK kak OCHOBHOIO MeToAa NPaKkTUHECKM HEBO3MOXXHO.
ConocTaBneHmne sHaveHnin KoadhduLmeHTa
HedpTerazoHachbILLEHHOCTW (KHI), onpeaeeHHbIX
CTaHAapPTHbIM CrocoboM no aaHHbIM BK 1 Mo kepHy

C MCMO/Ib30BAHNEM KOCBEHHbIX M MPSMbIX METOA0B
onpeaesieHnst OCTaTOYHON BOAOHACHILLIEHHOCTY,
noKasaso, YTO OYEBWOHOW MPUYNHON MaKCUMaITbHOM
OMCNepPCUN 1 CMELLIEHVS B CTOPOHY 3aBblLLeHMS KA,
NOJTy4EeHHOro Mo AaHHbIM BK, sBAstoTCca GUTymMmn3aums
1 Mapo-hobHOCTL BCEMO pa3pesa. 3aHmKeHne

KHr, B MEHbLLIEV CTEMEHN, HO TOXXE 3HAYNTESBHOE,
0DyCNOBNEHO TPELLMHOBATOCTHLIO paspesa BO BCEM
OvanasoHe MopucTocTU. NoncK reoTEXHOMOMMHECKNX
YCOBUI YIyHLLIEHMS NHDOPMaTUBHOCTY BK A5 oueHKn
HedhTerazoHachILLEHHOCTN DaKTUHECKM HE NMPUBEN K
ycrexy.

Ha pric. 3 nokasaHo pacnpeneneHne 3Ha4YeHN B parioHe
OTMETOK ragdoHedpTaHoro (MHK) 1 Bo-aoHedTaHoro

(BHK) koHTaKTOB, 13 KOTOPOro C/eayeT OAHO3HAYHbBIN
BbIBO[, OO OTCYTCTBUM KaKOro-mbo N3MeHeHNs
3HaYeHnst KHI KOSIIEKTOPOB, ONpPeaeieHHOro No AaHHbIM
BK, npu nepexofe oT ra3oHacbILLEHHOMo pa3pesa K
HeDTEHAChILLIEHHOMY 1 BOOOHACHILLEHHOMY. Takue »xe
pe3y/IbTaThl MOJYHaTCS U B OTHOLLUEHUN pacnpeaeneHuni
conpoTtveneHnn YOC, onpeaeneHHbIx No gaHHbIM BK,

B BOAE M B HEPTW, MOCTPOEHHBIM MO KOJINEKTOPaM
OcHosHom 3anexmn OHIMKM (puc. 4).

B cBsan ¢ Tem uto faHHble BK B paspese ckBaxkWH
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Left Bank part of the Astrakhan gas condensate field was
built for the first time, with account of updated data (fig.2),
on whose basis re-estimation of reserves was carried out
for non-associated gas, condensate, sulfur and associated
components, which, undoubtedly, is actual for secure
development of the mineral resource base of the Astrakhan
Gas Chemical Complex in the Southern Russia. As a result
of the performed re-estimation, addition to commercial
reserves of non-associated gas of the C2b pay zone at

the Left Bank part of the Astrakhan gas condensate field
was received, exceeding 20% due to updated data on

the structure plan, based on the data obtained from the
performed 3D seismic survey and drilling new wells, and
due to updated data o the GWC surface, but largely at

the expense of increased values of the average effective
porosity and gas saturation.

Approach, Applied for Conditions of the Orenburg
Oil-and-Gas Condensate Field

The pay zone of the Orenburg oil-and-gas condensate
field is attributed to the carbonate type includes the
following lithologic variations: straight limestones, dolomite
limestones, with changing interlayers, having properties

of reservoirs and non-reservoirs; argillites and clays. One
of the features of the cross-section is bituminosity of

rocks. Limestones with interstitial type of porosity serve as
reservoirs in the examined cross-section.
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Puc. 3. Pacnpepnenenvie sHadeHnin K (OnpeaenieHHbIx rno
napameTpam MopuCTOCTA U HaCbILLEHMS) MO FyouHe B parioHe
BHK no ckaxknHam OcHoBHoM 3anexx OHITKM

Fig 3. Spread of K_ values (determined by the porosity and
saturation parameters) at the depth of OWC by wells of the Base
deposit of the Orenburg oil-and-gas condensate field

The average values of the core porosity range within the
values of 8,82...17,57%. Weighted mean values of porosity
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Fig 4. Spread of electrical resistivity (ER) by lateral logging in the oil- and water-bearing parts of
the Base deposit of the Orenburg OGC field
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Puic. 5. 3aB1CMMOCTb OCTATOYHOV BOAOHACILLIEHHOCTU 1 BeNMiMHBI K + K OT OTKpbITON
NMOPWUCTOCTM (3HAYEHMS ONPEQEEHbI Ha KEPHE MO CKBaXKMHAM B BOOO- Y ra30HACHILLEHHOM
yacTax OcHosHoM 3anexx OHMKM): BMC — BbicokomonekynsipHoe coipbe; PHO — 6yposoi
pacTBOp Ha HETAHOM OCHOBE

Fig 5. Correlation of residual water saturation and the value K + K (dewatering
coefficient+ORF) of effective porosity (the values were determined on the samples of core from
wells of the water- and gas-saturated parts of the Base deposit of the Orenburg OGC field):
BMC - high molecular substance; PHO - oil-based mud

OHI'KM He no3BonstoT 0AHO3HAYHO onpeaenTb
XapakTep HacCbILLEHVSA 1 HepTerazoHa-ChiLLEHHOCTb,
019 anbTepHaTUBHOIO Onpeaene-HUs nocneaHen ooina
pa3paboTaHa METOAVIKA, OCHOBaHHas Ha pe3y/bTarax
1ccneaoBaHnst KepHa, AaHHbIX G (HEMTPOHHBIM ramma-
KapOTaXK) U CTATUCTUHECKMX OLEHKAX PE3YIbTaTOB
VCMbITaHUM Ha OCHOBE METPOMU3NHECKON MOOENN,
BbITE-KaOLLEN 13 COMOCTaBIEHMS OCTaTOYHOW BOAOHA-
CbILLEEHHOCTU HE3KCTPArMpoBaHHOOro kepHa (KBo) oT
oTkpbITOoM nopuctocTn (K) (pric. 5). nsa onpeneneqHns
HedbTeHACILLIEHHOCTW B NMPeaesibHOM 30He HEDTAHON
OTOPOYKM (KHO) MPOMHTEPMOIMPOBa-Ha 3aBVCKMOCTb
OCTaTOYHOW BOAOHACHILLEHHOCTW OT MOPUCTOCTU,

(Fig.4).

36 | ROGTEC

make up 11,21...11,73% (for
different deposit occurences). The
average permeability across the
occurencies made up from 0,331
mD (Artinsk-Sakmarsky deposit)
to 1,923 mD (Mid-Carboniferous
deposit).

Minding the given conditions, it is
practically impossible to achieve
an unambiguous determination

of oil-gas saturation, using lateral
log and core data as the base
method. Comparison of the
values of oil saturation factor (Ko),
determined through the standard
method, with the use of lateral log
and core data, and with the use
of indirect and direct methods of
determination of the residual water
saturation, shows that the actual
cause of the maximum dispersion
and offset towards elevated values
of Ko, obtained from the lateral log
data, is the factor of bituminosity
and hydrophobic properties of the
whole cross-section. Undervalues
of Ko, to a lesser degree, but
nevertheless significantly, are
conditioned with the fractured
type of the cross-section in the
whole range of porosity. Search
for geotechnical conditions to
improve the informativeness of the
lateral log, for the evaluation of the
hydrocarbon saturation, actually
did not have any success.

Fig.3 has the spread of values
in the area of elevations of the
gas-oil (GOC) and oil-water
(OWC) contacts, which lead to
unambiguous conclusion that
there is no variation of Ko values

of reservoirs, determined on the basis of lateral log data,
at the points of transition from gas saturated cross-section
to water saturated and oil saturated ones. Similar data are
obtained regarding the spread of the electrical resistivity
values, which were determined based on the lateral log
data, in water and ail, built for the reservoirs of the base
deposit of the Orenburg oil-and-gas condensate field

Due to the fact that the lateral log data in the cross-section
of wells at the Orenburg oil-and-gas condensate field do
not make it possible to unambiguously determine the
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MOJyHeHHas Ha KepHE, OTOBPaHHOM U3 CKB2XKMHDI,
NpobypeHHOM Ha 6E3BOAHOM PAacTBOPE (PacTBOP

Ha HedbTsAHOM OCHOBE). Bce sHaueHns ocTaTouHOM
HedTeHaCbILLEHHOCTY MO KEPHY, KOTOPble Obln
MPOUIHOPMPOBaHbI B MPEApIOYLLUMX MOACHETAX 3anacoB
(6onee 40 % B MHTEpBaE

K, =6...10 %, 6onee 30 % npn K = 10.. .12 %, 6onee
20 % npu Kn = 12.. .20 %), OTHOCATCA K ONpeaeneHnsm,
B KOTOpPbIE, Hapsidy C OCTaTOYHOW HE(THIO, BOLLM
KUOKME BKTyMbl. B mpoLecce skCTpakLumm obpasuoB

no CTaHOAPTHOW METOAVIKE B CIMPTO-0EH30/1bHOM

CMECW NMyCTOTHOE MPOCTPAHCTBO MOPOAb! MOSTHOCTBIO
O4YNLLI@ETCS OT OCTaTOYHOM HeDTU, a Takke OT Hanbosiee
JIEMKNX N MOABWKHBIX chpakumii buTyma, He 3aTparvsast
TBEPAblE BUTYMbI, COCTaBIAOLLIME KaK Dbl YaCTb CkeneTa
nopoppl. O6 3TOM >Xe CBUAETENBCTBYIOT U pe3ysibTarbl
cneupasibHbIX METPOMMINHECKMX MCCNEN0BaHMA Ha
HEBOBLLINX KyCOYKax Mopodbl, 06pasoBaBLIMXCS MPU
hopmMmpoBaHMM 06Pa3sLIOB CTaHAAPTHBIX PaSMEPOB
(MccnenoBaHMs BbIMOHEHbI B OTAENE NeT-poduamnky HIL,
«TBepbreodnanka»). Taknm 06-pas3oM, NPEONOIOKEHNS
no napameTpam KHo 1 KBo noaTBepauvCh, YTO
MO3BOIMIO CHOPMYIMPOBATL ATTOPUTM OMPeaeNeHns
ra30HACHILLIEHHOCTU U HE(OTEHACHILLEHHOCTU B
npedesbHoM 30He HacbILLEHWS (CM. puCc. 5).

[ns 6onblumHcTBa 3anexxen OHIM'KM gaHHble
ONPOBOBaHMA CBMOETENBCTBYIOT O LLUMPOKOM Ovana3oHe
nosly4YeHVs npoaykTa (HedT 1 BOAbl) B UHTEPBase,
BrtovatoLLleM BHK. JaHHble ncnbitaHs 1 onpoboBaHus
B STOM UHTEPBaUIE MPOTUBOPEUMBBI U HE MO3BONSIOT
O[HO3HAYHO onpeaemTb ypoBeHb BHK. Taknm obpasom,
HE OCTaeTCs COMHEHUN B HEOOXOAMMOCTI y4eTa B MOOENM
HaNM4YMst NEPEXOAHON 30HbI B HedTe-1 BOJOHACHILLIEHHbIX
YacTax 3aN1eXel, Kak 3TO Obl10 CAeNaHo U A YyCAoBUM
AI'KM Ha rpanuue «ra3-Boga».

B cBs3n ¢ oTCyTCTBMEM BO3MOXKHOCTU MOCTPOEHNS
MOJENN MEPEXOOHON 30HbI MO Pe3y/bTaram
NHTepnpeTauum gaHHbIx MVIC ons ee oueHKn 6bin
NCMNOJIb30BaH NOAX0d, OTPaXKEHHbIN B METOANYECKIX
pexkoMeHdaumsax B.W. MNeTtepcunbe [2] 1 apan-TMpoBaHHbIN
K ycnosuam OHIMKM. CyTb METOOMKN CBOOUTCS K
cnenytoLlemy. MNpexxae BCero HEOOXOAMMO OLEHNTb
VPOBEHb 3epkasia cBOOGoaHOM BoAdbI (aHr . free water

level - FWL), H>Ke KOTOPOro HaXoOmUTCs YACTas BOAaA.
OugeHka nonoxeHnsa FWL 6bina npounssegeHa no

OaHHbIM MNacTOBbIX AABMEHU B Mpeaenax HeTaHOM

1 BOOOHACHILLEHHON YacTel 3anexu 1 NoATBep>KaeHa
CTaTUCTUYECKMMN IaHHBIMW O Pe3y/ibTatax UCMbITaHWi, Mo
KOTOPbIM ELLIE OLIEH/BANACH U BbICOTA MEPEXOOHON 30Hb!.
OueHka BbICOTbI MEPEXOQHONM 30HbI MOATBEPXKAAIaCb
pes3ybTataMmy onpeaenieHnst OTHOCUTESbHbIX

(ha30BbIX MPOHNLIZEMOCTEN, MO KOTOPbIM BbLIN TaKXe
MOJTy4EHbI 3aBUCUMOCTU A9 OLEHKN OCTaTOUHbBIX
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nature of saturation and oil-gas saturation, to alternatively
determine the latter, a method was developed based on
the data of core analysis, well logging (induced gamma-ray
logging) and the statistical evaluation of the results of tests,
based on the petrophysical model, resulting from correlation
of residual water saturation of non-extractable core

(KBo) and effective porosity (Kp) (Fig.5). To determine oil
saturation in the acrozone of the oil rim (KORF) interpolation
was applied to correlation of residual water saturation

and porosity, which was obtained on the samples of core,
selected from the well drilled by the waterless method (oil-
based mud). All the values of the residual oil saturation on
the core, which had been ignored in the previous estimation
of reserves (over 40% in the interval

K, =86...10 %, over 30% under K=10...12%, over 20%
under Kn =12...20%), are related to determination, where
liquid bitumens, alongside with oil, were entered. The rock
porosity, in the process of sample extraction, carried out by
standard method, gets completely clean of residual oil, as
well as of the most light and fluent fractions of bitumen, not
touching solid bitumen, forming kind of skeleton of the rock.
This is also confirmed by the data of special petrophysical
research, carried out on small bits of rock, formed during
development of standard-size samples (research was
carried out in the Petrophysics Department of the Scientific
and Production Center “Tvergeofizika”).

Therefore, assumptions on parameters KORF and
KWL were confirmed, which enabled us to formulate
the algorythm of determination of gas saturation and oil
saturation in the ultimate saturation zone (see Fig.5).

The exploratory well test data, for the most of deposits of
the Orenburg oil-and-gas condensate field, give evidence
of a broad range of ways of production (oil and water) in the
interval, including OWC. The test and well test data, related
to this interval are contradictory and do not make it possible
to unambiguously determine the OWC level. Thus, the
presence of transition zone in the oil and water-saturated
parts of deposits should be taken into account in the
model, just like it was done for the context of the Astrakhan
gas condensate field at the «gas-water» interface.

Due to the lack of possibility to build a model of the
transition zone, to evaluate it, an approach was applied,
based on the results of well logging data interpretation,
which was reflected in the methodic recommendations,
provided by V.I. Petersils [2] and adapted to conditions of
the Orenburg oil-and-gas condensate field. The essence
of the method can be defined as the following. First, it is
necessary to evaluate the level of the free water level —
(FWL ) under which water alone is located. The evaluation
of the FWL position was performed based on the data of
formation pressures within the oil- and water-saturated
parts of the deposit, and was confirmed through statistical
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HedbTe- 1 BOAOHACHILEHHOCTW. BbicoTa NonoxeHus

BHK B npeaenax nepexogHon 30HbI OLEeHMBaNach ¢
CMOJ1b30BaHNEM PE3YbTATOB U3MEPEHNS KanNNSPHOTO
OaBneHVs Ha obpasLiax C MePeCHETOM ero 3Ha4eHU Ha
nacToBble YC0BMS 419 hntonaoB HedTb/Boaa (puc. 6).

na noareepxaeHns yposHs BHK Ha OcHoBHOM U
CpenHekameHHoyronbHon 3anexax OHIMKM bbina
MCNOMb30BaHa Takke METOAVKA HanpPaBIEHHOrO
CyMMMPOBaHVs napameTpa YOC niacTa, Kotopas
MO3BOJISIET MCMOMB30BATL AaHHbIE ONPOBOBaHUS,
BbINOJSIHEHHOIO B MHTepBase Hke BHK (puc. 7).

B pesynbTarte aHanmaa 1 0600LLEHNS BCEN HAKOMIEHHOM
reonoro-reon3n4ecKon NHMOPMaLIM NOCTPOEHA
TpexMepHas LmdpoBas reosioryeckast Moae b BCEro
OHI'KM, Brtovato-LLast HeobxoaMMble Kybbl o1
nopcHeTa 3anacos (pvic. 8). MNoacumTaHHble 06 EMHBIM
METO/IOM 3arachbl B LIEIOM MPaKTUHECKW COBMaaaroT C
OLEHEHHbIMM METOIOM MafeHNs MIacToBOro AaB/eHNs
(pasH1ua coctaBnseT He 6onee 1 %), 4To roBopuUT

06 ONTUMASTBHOCTU TEXHONTOMMHECKIX PELLIEHWN,
npuMeHsemblx Ha OHIKM.

Heobxoammo oTMeT1Tb, YTO noacHeT 3anacos YB OHITKM,
BbInonHeHHbIn OO0 «aznpom BHUTITA3», cogep>xut

HE TOJIbKO BbILLIEU3TOXKEHHBIE MHHOBALIMIOHHBIE PELLIEHNS,
HO Tak-)Xe& BO MHOIOM OMMPaEeTCs Ha NpeaLlecTByoLIME
paboTbl MO AaHHOMY OOBEKTY, BbINONHEHHbIe HINM
«OpeHbyprrasreodmarka» (H.A. iBaHosa), OO0
«BonroYpanHWMras» (C.B. BarmaHosa, M.A.
MonutbiknHa 1 ap.), OAO «LleHTpanbHas reodmsmyeckas
akcneamums (C.N. Bunmnbun).

Mopoxopbl, NPUMEHEeHHbIe 015 YCII0BUNA
YaaHguHckoro HFKM

BekpbiBaembit ckBakHaMu paspes YHHIKM npepctasieH
KapbOoHaTHO-raIoreHHbIMK, FMHUCTO-KapOOoHATHbIMU,
KapbOOHATHBIMU 1 NECHAHO-MNIUHNCTBIM OTNIOXKEHUSMM
KemMbpus-BeHaa. MecTopoXaoeHe MHOron1acToBOE,
MPOAYKTUBHBIMM SIBMISHOTCHA TEPPUMEHHBIE OT/IOXEHUS
BeHaa.

BOTyOBUMHCKNIN FOPU30HT NPeacTaBneH MeNKo-n
CPEeOHE3EPHNCTBIMN KBapPLEBLIMU MECHAHVIKAMU U
aneeponMTamm. Mopoapl XaMakMHCKOro ropu3oHTa
npencTaBneHbl B OCHOBHOM MECHaHMKaMU MESIKO-,
CpeaHe-, KPYMHO3EPHUCTbIMU C pereHepaumoH-HbIM
KBapLIEBbIM LIEMEHTOM, a TakXKe HEPaBHOMEPHO
pacnpeneeHHbIM CryCTKOBBIM /M CTYCTKOBO-MOPOBbIM
CyNbaTHbIM (AHMMAPUTOBBIM U MUNCOBbLIM) 1 KAPOOHATHEIM
LIEMEHTOM, CMEeLIaHHbIM KapBOHATHO-MINHUCTBIM 1
MOPOBO-MNEHOYHBIM MTNHUCTBIM (TMOPOCTIIOANCTBIM)
LeMeHTOM. [lopodbl TallaxCKoro ropu3oHTa NPeacTaBsIeHb!
necyaHKamm CpeaHe-, MenKo- 1 KPYNHO3EPHUCTLIMN
rpaBeIUTU-CTbIMK C Pa3INYHbIMU TUMaMU LIEMEHTALNN.
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Puc. 6. Mpumep pacyeTta rnybuHbl 3epkana cBO6OAHOM BOAb!
no pesysibTartam KanuispoMeTpum no yHKummn Baknes —
JleepetTa (J-dbyHKUmM) ans Accenbckon 3anexit OHITKM:

R? — KoathOULMEHT AeTepMUHaLMN; KB_HODM — HOPMUPOBaHHbIN
KOS PULMEHT BOAOHACHILLIEHHOCTW; K, — KO3 DULMEHT
BOLOHACbILLEHHOCTH

Fig 6. Example of calculation of the depth of gravity water based
on the results of capillarometry in function of Buckley-Leverett
(/-functions) for the Assel deposit of the Orengburg OGC field:

R2 — coefficient of determination; K — standardized coefficient

8 HOPM

of water-saturation; K_ — water saturation factor

data of tests, based on which the depth of transition zone
was also evaluated. The evaluation of the depth of transition
zone was confirmed through the determination of the values
of relative permeability ratio, based on which correlation
data for evaluation of residual oil- and gas-saturation were
obtained. The depth of OWC position within the area of
transition zone was evaluated with the application of results
of measurement of capillary pressure on samples, with
recalculation of its values for conditions of formation, for
fluids oil/water (Fig.6).

To confirm the level of OWC at the base deposit and
Mid-Carboniferous deposit of the Orenburg oil-and-gas
condensate field, the method of directed summing of the
relative electrical resistivity of reservoir was applied, which
makes it possible to use data of the well test, carried out in
the interval below the OWC (Fig.7).

As a result of the analysis and summation of all the
accumulated geological and geophysical information, a
3D digital geological model of the whole Orenburg oil-and-
gas condensate field was built-up, including the necessary
cubes for estimation of reserves (Fig.8). The reserves,
practically estimated by volumetric method, in the whole
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Puc. 7. BoigeneHvie nepexofgHon 3oHsl OCHOBHOM 1 CpegHeKaMEHHOYrObHOM 3anexen
OHI'KM (a) ¢ y4eToM pacnpedeneHs ConpoTUBAEHNA B MHTepBaiax onpobosaHns (6):

B — yrnoBown napameTp, NOMyYeHHbIV NyTeM ha3oBor 06paboTKM MapHOrO COMOCTaBIEHMS
napameTPOB, KOTOPbIE OTPAXKAIOT UBMEHEHWE HEDTEBOAOHACHILLEHHOCTI U MOPUCTOCTU
paspesaa; y — YrioBov napameTp, OTMEYaOLLIA YPOBEHb, BbILLE KOTOPOIO MOXET ObITb
nosyyeHa YmcTas HedTb; G — YrI0BOW NapameTp, OTMEYHAIOLLINIA YPOBEHb, HKE KOTOPOrO
OTCYTCTBYET NOABWKHAA HEDTb, HO MOTYT BbITb MOYYEHBI MPUTOKM YNCTOM BOAbI, BOAp! C
NAEHKOM HePTH

Fig 7. Delineation of transition zone of the Base deposit and Mid-Carboniferous deposits of the
Orenburg OGC field (a) with account of spread of resistivity values in the tested intervals (6/b):
B — angular parameter, determined by way of phase processing of dual comparison of
parameters reflecting alteration of oil-and-gas saturation and porosity of the cross-section;

y — angular parameter, marking the level above which pure oil can be produced; ¢ — angular
parameter, marking the level below which fluent oil is missing, but influx of pure water or fimed
water can be received.

CpenHure 3Ha4veHns Kn no KepHy 415t KONNEKTOPOB
BOTYOBMHCKOrO, XaMakKMHCKOMO 1 TaUTaxCKO-rO rOPU30HTOB
cooTBeTCTBEHHO cocTaBwm 0,130; 0,092 n 0,113 g.eq,,
npoHuLaemMocTu - 356,7; 183,2 n 46,7 mL.

Brepsble npy BbINOAHEHUM NofacHeTa 3anacos YB HHITKM
(8 2013 r. B npegenax 60TyOBVHCKO-TO FOPU30HTA,
B 2015 1. - ONst BCEX MPOAYKTUBHBIX FOPU30OHTOB)
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practically agree with the ones
evaluated by method of formation
pressure decline (difference makes
up not more than 1%), which
speaks in favour of the optimality
of the technological solutions,
applied at the Orenburg oil-and-
gas condensate field.

It should be noted that the
estimation of HC reserves

of the Orenburg oil-and-gas
condensate field, carried out

by Gazprom VNIIGAZ, contains
not only the above mentioned
innovative solutions, but alongside
with that utilizes previously
published works related to the
given target, carried out by

NPF “Orenburggasgeofizika”
(N.A.lvanova), LLC
“VolgoUralNIPIgas”
(S.V.Bagmanova, M.A.Politykina
and others), JSC “Central
Geophysical Expedition
(S.L.Bilibin).

Approach, Applied

for Conditions of the
Chayandinskoye Oil-and-
Gas Condensate Field

The cross-section of the
Chayandinskoye oil-and-gas
condensate field, penetrated
by its wells, is represented with
carbonate-halogenous, carbonate
and sandy-and-clay deposits
of Cambrian-venda. The field
is multi-layer one, pay zone is
represented with terrigenous
deposits of venda.

Botuobin horizon is represented
with fine- and medium-grained
quartz sandstones and siltstones.
The rocks of hamakin horizon are
mainly represented with fine- and
medium- and coarse-grained

sandstones with regeneration quartz cement, as well as
with unevenly spreaded clotted or clotted-porous sulphate
(anhydrite and gypsum) and carbonaceous cement, mixed
with carbonaceous-argillaceous and the pore- and film-type
argillaceous (hydromica-type) cement. The rocks of talakh
horizon are represented with medium-grained, fine-grained,
coarse-grained, and very coarse-grained (gravelstone)
sandstones with various types of cementation.
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Kn onpenensancs no akycTu4eckoMy MMMNedaHcy.
Bcnencteue HEBO3MOXXHOCTW AOCTATOYHO TOYHOMO
y4yeTa HedTe- 1 ra30HACILLEHHOCTU BNMKHEN 30HbI
OaHHble SNEKTPUYECKOrO KapoTaka He MCMNOb30BasICh
019 ONpPeaesiennst MOPUCTOCTU. [0 3TON »Ke MPUHMHE 1
13-3a HeQOCTATOYHOW CTaHAAPTU30BaHHOCTN MeTOAA
He MCMOMb30BaIUCh W AAaHHbIE HENTPOHHOIO KapoTavka.
Tak, onpegenexHne NOPUCTOCTM Nopomd 60TYODUHCKOrO,
XaMaKMHCKOrO U1 TanaxCkKoro NPOOyKTUBHbIX FOPU30HTOB
peann3oBaHo Mo AaHHbIM akycTdeckoro (AK) u
rammMa-ramma-nnoTHocTHoro (ITKI) kapoTaxa ¢
1CMNOJIb30BaHMEM 3aBUCUMOCTEN TMa «KePH-KEepH» 1
«kepH-TNC».

The average values of Kp on the core analysis for
reservoirs of botuobin, khamakin and talakh horizons
made up 0,130, 0,092 and 0,113, correspondingly, and
that of permeability —was 356,7, 183,2 and 46,7 mD

For the first time, in the course of estimation of HC
reserves of the Chayanovskoye oil-gas condensate field
(in 2013, within the botuobin horizon, in 2015-for all the
pay zones) Kp was determined by acoustic impedance.
Due to impossibility of sufficiently accurate account of
oil- and gas-saturation of the near-field zone the data

of electrical logging were not used for determination of
porosity. Due to the same reason, because of insufficient
standardization of the method,
the data of neutron logging
were not used as well. Thus, the
determination of porosity of the
botuobin, khamakin and talakh
pay zones was implemented
with the use of data of acoustic
logging and gamma-gamma-
density logging, with application
of correlations of the “core-to-
core” type and “core-to-logging»
type.

Integration of the acoustic
logging and gamma-gamma-

1 pagpes kyba nutonorum (6)

Fig 8. Geological model of the Orenburg OGC field. Cube of fluids (a) and cross-section of the

lithology cube (6/b)

KomnnekcupoBaHue metoaos AK u MKI1 ocHoBaHO

Ha MCMONb30BaHNN 3aBUCUMOCTEN aKyCTUYeCKOro
mMnegaHca (G), onpegensemMoro Kak npon3BeaeHne
CKOPOCTU pacnpOoCTpaHeHNs Npoa0IbHOM BOHbI

no nopone Ha 06 bLEMHYO MNIOTHOCTL 3TOW NopPoabl,

OT MOPUCTOCTU. Tak, Ha OCHOBE BHOBb MOJTyYeHHOW
MHopmaLmm No aaHHbiM [VIC 1 nccneqoBaHnam KepHa
CKOppeKTUpoBaHa 3aBncuMocTb G oT Kn ong 60Tyo-
OVHCKOro ropuraoHTa 1 NoslyyYeHbl HOBbIE 3aBUCUMOCTM
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Puc. 8. l'eonormnyeckas mogens Openbyprckoro HIKM. Kyb dntonaos (a)

density logging is based on the

application of correlations
)

f
f

[l TPeLMHHbIA KOoNnnekTop
Fractured reservoir

[0] NOPOBbIit KONNEKTOP
Porous reservoir

[ HekonnekTop
Non-reservoir

of acoustic impedance (G),
determined as multiplication
of the longitudinal wave
velocity in the rock and the
bulk density of that rock, of
porosity. Thus, based on the
updated information according
to well logging data and core
analysis, correlation of G and
Kp was corrected for botuobin
horizon, and new correlations of
“core-to-well logging data” for
khamakin and talakh horizons
were obtained [see Fig.3] .

Correlations for botuobin
horizon were differentiated for gas-saturated and oil- and
water-saturated rocks, for khamakin and talakh horizons
they were accepted as unified because of insignificant
impact of residual gas-saturation in the penetration zone
on readings of devices at acoustic logging and gamma-
gamma-density logging.

Relating to the wells drilled before 2000, the gamma-
gamma-density logging was applied to only 10 of them.
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«kepH-TNC» ong
XaMaKNHCKOrO U Ta-/1axcKoro
FOPW30HTOB [puc. 3].

3aBuMCMMOCTM s
OOTYOBNHCKOrO ropr3oHTa
andepeHLMpoBaHbI

0N ra30HaCbILLEHHbIX U
HedTe- 1N BOOOHACHILLIEHHbIX
nopoa, AN XaMakMHCKOro
1 Tanaxckoro ropu3oHTOB
MPWHATBI e ANHbIMU

13-3a caboro Bnu-

SAHUSE OCTaTOYHOM
ras3oHaCbILLEHHOCTN B
30He NMPOHNKHOBEHNA Ha
rnokasaHusa metogos AK n
K.

6660000

1,95E+07

MPUMEHUTENBHO K 6
CKBaKMHaM, MpoBypeHHbIM
no 2000 r., MK BbinonHeH
TONbKO B 10 13 HKUX. B aT1x
cnyyasix onpeaeneHne

Kn nopof, npoBoAMIoCh

no gaHHbIM AK ¢
1CMONIb30BaHNeM NeTpodu-
3NYECKMX 3aBMCUMOCTEWN
VHTEPBA/IbHOrO BPEMEHN
ynpyrmx BofH (At) ot Kn,
MOJy4eHHbIX Ha KEpHe Mpw
MOAENMPOBaHNN NAACTOBbIX
TEPMOb6aPUHECKIMX YCIOBUIA U
NOATBEPXKAEHHbBIX AaHHBIMM
«kepH-I'NC» [puc. 4].
3asucumocTtn OK) ong
BOTYOBMHCKOrO ropr3oHTa
oM depeHUMpPOoBaHbI

ons dnctbix (dJYK < 0,25) v ramHUCTbIX (dJA > 0,25)
KonekTopos, rae dJYK - oBOMHOM pa3HOCTHbIN
rnapameTp ramMmma-kKapoTaxa.

Y4eT rUHNCTOCTU A1 KOSIIEKTOPOB XaMa-KNHCKOrO
rOPU30HTa AOCTUraeTCs BBEAEHNEM B YPaBHEHNE
napameTpa dJYK. 519 nponaacTkoB (rpaBennThbl), Yalle
3as1eraoLlnx B BEpPXHEN YacTh XaMakMHCKOrO ropusoHTa
1 XapaKTepuayoLLMXCs aHOMasIbHO BbICOKUMM
nokagaHusamMmu ramma-kapotaxa (MK), He cBs3aHHbIMK C
FIVHUCTOCTBIO, ONPeaeneHne NopmucToCT! NPOBOAMNIOCE
Mo 3aBUCUMOCTU «KEPH-KEPH», MOSTyHEHHOW MpW
MOAENMPOBaHNN MACTOBbIX YC/I0BUIM. B 0TNOXEHMSAX
Ta-Naxckoro ropnaoHTa nokasaHus 'K KOHTPOMPYHOTCA
He TOJIbKO MMHUCTOCTLIO, & B 3HAYNTETbHOW CTENneHW
MUHEepanorM4ecknmM CoCTaBoOM nopom, nosToMy yveT
FMHUCTOCTU MPW oNpeaeneHn KoaduumeHTa
nopuctocT No AK He Mpon3BoaMsICS.
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-1170

XaMaKMHCKOro ropu3oHTa, M

6740000

A6conioTHas OTMeTKa CTpaTUrpacvyeckoil KpOBNM

-1460

[ konnextop
reservoir

[ HekonnekTop
non-reservoir

Puc. 9. Neonornyeckas mogenb YHIKM (dbparmeHT). CTpaTurpaduryeckas Kposns (a)
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Fig 9. Geological model of the Chayandinskoye oil-gas condensate field (fragment).
Stratigraphic roof (a) and cross-section of lithology cube (6/b) of the Hamakin horizon

In such cases, determination of the Kp value of the rocks
was carried out based on the data of acoustic logging
with the use of petrophysical correlations of the interval
time of elastic waves (At) and Kp, obtained on the core
during the modeling of the thermobaric conditions of
formation and confirmed by the “core-to-logging” data
[see Fig.4]. Correlations for botuobin horizon were
differentiated for clean (dJYK < 0,25) and argillaceous
(dJN > 0,25) reservoirs, where dJYK is double gamma-
ray index of the gamma logging.

The account of clay content for reservoirs of kahamin
horizon is achieved through entering the dJYK parameter
into the equation. For alternations (gravelites), more often
deposited in the upper part of the khamakin horizon

and featured with abnormally high values of gamma-
logging, not related to clay content, the determination

of porosity was carried out based on correlation “core-
to-core” obtained in the course of modeling of formation

ROGTEC | 41



B OLEHKA KOJIJTEKTOPA

[Mpu KOMMIEKCHOM 06paboTke aaHHbIx [VIC
OCYLLECTBISNIOCE TaKXe ONPeAeneHne 3Ha4eHnin

Kn nopog no gaHHbiM [TKIT ¢ MCnonb3oBaHnem
NeTPOPUINYECKNX 3aBUCUMOCTEN, COOTBETCTBYHOLLIMX
KaXKOOMY MPOLYKTUBHOMY FOPU3OHTY. YUNTbIBAS HUSKYHO
TECHOTY CcBs3elt Kn, 06yCioB-NeHHYHO BapuaLvsiMm
MUHEPaNOrM4YeCcKOoro cocTana, 3HadveHnsa Kn no MKI1
MPUMEHSINCh OLEHOYHO. B KadyecTBe pesynbTURYHOLLMX
npw Haamdmm B Komnnekce IC ganHbix KT 6bin
NpUHATLI 3HaYeHnsd Kn no G, B ciiydae OTCyTCTBUS
[TKIT -3Ha4eHus K no AK. Ha ocHoBe 0606LLeHns Bcen
reos10ro-reomanyeckon NHhopMaLmm NOCTpoeHa
LUMdpoBad TpexmepHas reosormndeckas mogens YHIMKM
Mo BCEM TPEM MPOAYKTUBHBIM FOPU30OHTaM (puc. 9),

Ha 6a3e KOTOPOW KOMIEKTUBOM rE0SI0rOB-YYEHbIX

000 «["asmpom BHNUITA3» (mop pykosoacTsom E.E.
[MNonskoBa) Mpu y4acTum CrneumanicToB unnana B

r. YxTe (nog pykosoacteom H.[M. BuwwepatmHon), a
Takke OO0 «LUHUIM TC» (J1.A. KoHgpaTeesa, J1.1.
Konotywerko, B.KO. TpyxuH, T. A. Botakosa), OO0
«[a3npom reonoropassenka» (A.A. KoHtoposuy, N.B.
Kopcy-Hog), OO0 «/IHreocepsuc» (Mo pyKOBOACTBOM
O. A. CmuypHOBa) BbINOJSIHEH MOACHET 3anacos YB.
[MpOOYKTVBHOCTb BbILLIENEXALLErO OCUHCKOrO rOPU30HTa
Oblna OLEHEHa Kak HEMPOMbILLIEHHAS.

Kpome Toro, no pesynstaram UccnenoBaHui,
BbINO/IHEHHbIX HA YHITKM, coenaHbl cnegytowime
OCHOBHbIE BbIBOAbI:

1) no nToram reonoropasBenoUHbIX PaboT CyLLECTBEHHO
YTOYHEHA KapTUHA TEKTOHNYECKOro CTPpoeHns YHITIKM

- OOOCHOBAHHO BblAeNeHb! 19 N30MPOBaHHbIX
TEKTOHNYECKIMX BI0KOB (paHee Obln BblOe1EeHbl YETbIPE
OCHOBHbIX 0/10Ka);

2) C y4ETOM HOBbIX OaHHbIX KepHa 1 MHopmaLmm

O CTEMNEHM 3aCOIOHEHHOCTY MOPOA NMPOBEAEHO
PaoOHMPOBAHNE TEPPUTOPUN N YTOUHEHBI MPAHUYHbIE
3HAYeHNs KO3 PULMEHTOB MOPUCTOCTU U
NPOHMLLAEMOCTU NMPOOYKTUBHbBIX rOPU30oHTOB YHIKM,;

3) nuHenHble 3anackl YB, nogcynTaHHble B MHTEPBaax
NCMbITaHHbIX OOBEKTOB, XOPOLLO COracytoTCa C
MakCUMasIbHbIMU 3HAYEHNAMU MOJTyYEHHbIX OEOUTOB
raza c y4eTOM BeINYMHbI CKUH-ahdeKTa, YTO NO3BONSET
NPOrHO3MPOBaTh AeONTLI BO BHOBb MPODYPEHHbIX
CKBaXKMHaX.

Takvm 0bpa3oMm, OeTaTbHOE N3yHeHNEe Fre0TIOrMYECKOro
CTPOEHUS CTPATENMYECKN 3HAYMMbIX Fa-30CoOepXKalLLinX
06BbEKTOB C NOCAEOYLIMM NOACYETOM 3anacos YB
MO3BOJIAET MPOrHO3MPOBATb NEPCNEKTUBLI PA3BUTUS
MUHepasibHO-CbIpbeBo 6a3bl Kak AO «[asnpom», Tak
1 B LenoM no Poccuu, a Takxke aKCNopTHbIN NoTeHUmMan
CTpaHbI.

42 | ROGTEC

conditions. The readings of gamma-logging, in the
deposits of the talakh horizon, are not only controlled
by clay content, but largely by mineral composition of
rocks, that is why the account of clay content, while
determining the porosity ratio by acoustic logging, was
not done.

In the course of integrated logging data processing,
determination of Kp values of rocks by the data of
gamma-gamma-density logging was carried out as well,
with the use of petrophysical functions, corresponding
to each pay zone. Taking into account low linkage of
Kp, determined by variations of the mineral composition,
the values of Kp by gamma-gamma-density analysis
were used in an estimative mode. The values of Kp

by G, and in case of missing gamma-gamma-density
logging, — the values of K by acoustic logging, were
accepted as resulting data, provided the availability of
the gamma-gamma-density logging data in the complex
of well logging data. On the basis of integration of all the
geological and geophysical information a 3D geological
digital model was built-up for the Chayanovskoye oil-
gas condensate field for all the 3 pay zones (Fig.9), on
the basis of which a team of geologists of Gazprom
VNIIGAZ (under direction of E.E.Polyakov), with
participation of specialists of the branch in Ukhta (under
direction of N.P.Visheratina), as well as LLC «TsNIP GIS”
(L.A.Kondratyeva, L.D.Kolotushchenko, V.Yu.Trukhin,
T.AVotyakova), LLC “Gasprom Geologorazvedka”
(A.A.Kontorovich, I.V.Korsunov), LLC “Ingeoservis” (under
direction of O.A.Smirnov) the estimation of HC reserves
has been carried out. Formation productivity of the
above positioned Osin horizon was estimated as non-
commercial.

Besides, the following major conclusions were made,
based on the results of research, carried out at the
Chayanovskoye oil-gas condensate field:

1) Based on the results of exploration works, the picture
of tectonic structure of the Chayanovskoye oil-gas
condensate field was significantly updated — 19 isolated
tectonic blocks were delineated with due justification.
(before only four basic blocks were delineated);

2) With account of updated core analysis data and the
information about the degree of salinisation of rocks,
zoning of the territory was carried out and boundary values
of the porosity ratio and permeability of pay zones were
updated for the Chayanovskoye oil-gas condensate field;

3) The contour reserves of HC, estimated in the intervals
of tested targets are well correlated with the maximum
values of obtained gas rates, with account of skin-effect
value, which makes it possible to predict the production
rates at the step-out wells.
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RESERVOIR ESTIMATION

ViccnenoBanus, BbINoSIHEHHbIE B [Mpukacnuinckom HITT,
no3Bo MM 060CHOBaTL BeCcnpeLeneHTHO ONUTENbHYHO
cTabunbHyto padtoty AFKM 1, COOTBETCTBEHHO,
ACTpaxaHCKOro ra3oXmMMM4ecKoro KoOMMeKca.

B npenenax Bonro-Ypansckon HITI peaynbTathl
noacyeTa 3anacos NO3BOIAT ONTUMU3UPOBATL
MPOEKTHbIE PELLEHVS B YaCTW paspaboTKu U
obycTponctea OHI'KM B nepriog, nagaroLlen oobbiuu.

Mopcuyet 3anacos YHIKM JleHo-TyHrycckon HIT1
(BXOAMT B 30HY NEPBOOYEPENHOr0 OCBOEHMS B panioHe
OencTByroLLero Hedbtenposoda BocTouHasg Crbrpsb -
Tuxui okeaH 1 NPOEKTU-pyemMoro ragzonposofa «Cuna
Cunbupwu»), BbINOSIHEHHBIV B CXKaTble CPOKU, MO3BONI
CBOEBPEMEHHO OCYLLECTBUTb MPOEKTUPOBaHME
pa3paboTKK 1 OBYCTPONCTBA MECTOPOXKAEHMUS, a TakKe
6onee 060CHOBAHHO NIAHNPOBaTb OO6BEMbI U COCTaB
39KCMOPTHOrO rasa CTpaHbl.
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Therefore, the detailed investigations of the geological
structure of the strategic and significant gas-containing
targets, with consequent estimation of the HC reserves
makes it possible to predict the development perspectives
of the mineral resource base of both PJSC “Gasprom”, and
of the whole Russia, as well as the export potential of the country.

The research, carried out in the Petroleum province of
the Caspian Sea, made it possible to provide rationale for
the unprecedented long and stable yield of the Astrakhan
gas-condensate field and, correspondingly, of the
Astrakhan Gas Chemical Complex.

The results of the reserves estimation, within the boundaries
of the Petroleum province of the Volga-Urals area, will

make it possible to optimize design solutions in terms of
development and construction of the Orenburg oil-and-gas
condensate field at the times of its declining production.

The estimation of reserves of the Chayanovskoye oil-
gas condensate field of the Petroleum province of
Lena-Tunguss area (is included in the zone of primary
development in the area of the active crude pipeline
“Eastern Siberia — the Pacific ocean” and projected
pipeline “The Power of Siberia”) carried out under tight
schedule, made it possible to timely implement project
engineering of development and construction of the
field, as well as substantially plan the volumes and
composition of the country’s export gas.
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