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[ToUHUMMBI NNaHMPOBaHUA pa3BEenKMA
3anexxen TEpPUreHHbIX NacToB BeHaa Ha
OMOPUHCKOM NINLIEH3OHHOM YHaCTKe

Exploration Planning Principles |
for the Omorin License Block

fopnoB UBaH BnagummpoBuY: 3aB. OTAE/IOM MNPOMbIC/IOBO
reonornm, reonavkm 1 noacHeTa 3anacos YB,

000 «TtomeHHrvnporas»

KaumHckac Uropb BMKTOPOBMY: MiiaaLLnii HayYHbI COTPYAHMK,
000 «TtomeHHrnporas»

CaHbkoBa Hatanba BnagMmupoBHa: MiafLLnii Hay4HbIA COTPYLAHNK,

000 «TtomeHHrvnporas»

O MOPWHCKNIM NILEH3NOHHBIV y4acToK (/1Y) pacnonoxeH
B npefenax banknTckom HedTerasoHOCHOM

obnacTu J1eHO-TYHryCCKom HehTEra3OHOCHOM MPOBUHLIAMA
(pvic.1). B npenenax ero BbISBMEHO ABa MECTOPOXOEHNS
(OmopurHCKoe 1 KamMoBcKoe), MPpoayKTUBHbIE KOMEKTOPbI
Ha KOTOPbIX CBA3aHbI C TEPPUrEHHbIMU OTNIOXKEHNSMN
BEHOCKOro BO3pacTa, B HaCTHOCTW, ¢ nyactom B-VI
kaTaHrckom ceuTbl 1 ¢ nnactamu B-VIII, B-VIII-1 n B-IX
OCKOBUHCKOW CBUTbI, CHOPMNPOBABLLMMCS B TUPCKOE 1
paHHEeOaHNIOBCKOE BPEMS.

OTnoXkeHNs TEPPUrEHHOrO BEHAA 30ECh BCKPbIThI 28
CKBaKMHaMW. [py 3TOM NCMbITaHWS NIACTOB B KOMTOHHE
NpPOBeAEHbI TONMBKO B 18 CKBaXKMHAX, & B OCTa/TbHbIX
OTCYTCTBME MPOOYKTVBHbBIX KOJIEKTOPOB AOKa3aHO
OaHHbIMN reon3NHeECKUX nccneqoBaHnii ckeaxkH (MAC)
1 pesynbTartaMm UCTbITaHU B OTKPbITOM CTBoSe. OaHOM
N3 OCOBEHHOCTEN PasBeaoYHbIX PaboT ABASETCA TO, YTO
13 56 UCMbITAHHbIX B KONOHHE OOBEKTOB 34ECH TONBKO

B NATU U3 HUX (9 %) Bbl NOMYYEHbI MPOMBILLTIEHHBbIE
MPUTOKM YrNeBoaopoaoB. A MMeHHO, Ha OMOPUHCKOM
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he Omorin license block (LB) is located in the Baykit oil-

and-gas area in the Leno-Tungus petroleum province
(fig. 1). Two petroleum deposits are found in this area,
Omorin and Kamov, with production reservoirs confined
to the terrigenous depositions of the Vendian period, in
particular, the B-VII reservoir of the Katanga suite and the
reservoirs B-VIIl and B-IX of the Oskobin suite that formed
during the Tyrian and early Danilov periods.

The Vendian terrigenous formations are upcapped with 28
wells in the area. Cased hole formation testing was only
conducted in 18 wells. In the remaining wells there was

no production which was confirmed with geophysical well
logging (GWL) data and the results of open hole testing.
One of the peculiarities of this exploration project is that
out of 56 wells tested using the cased-hole method, only
five (9%) had shown commercial petroleum influx rates.
Namely the Om-2 well for the reservoir B-VII at the Omorin
deposit had shown a gas influx rate with absolute open flow
rate of 624,000 m3/day and 545,000 m3/day for the B-VIII
reservoir. The flow rates for the Om-12 well in the B-VIII-1
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Puc. 1 lNaneoreorpadnyeckas kapTa LieHTpabHbIX parioHoB Cbmpckor mnatdopMbl (Tpckoe Bpems) (Mo [LLlemmH, 2007])

Fig. 1 Palaeographic map of the central areas of the Siberian platform (Tyrian period) (by [Shemin, 2007]).

MEeCTopOXaeHWN B ckBaxknHe OM-2 13 nnacta b-VI reservoir were 1,096,000 mé/day with an 11 mm annulus.
noJly4eH NPUTOK rasa, abCconoTHO CBODOOHbLIN AeOUT The B-IX reservoir flowed at 369,000 m%/day with a 5 mm
KOTOPOro cocTaBun 624 Tbic. M¥/CyT, a Takke 13 nnacta annulus. At the Kamov deposit, a single well (Km-1) for the
B-VIII — 545 Tbic. M3/cyT, B ckBakHe OM-12 13 NnacTa B-VIlI-1 reservoir, showed an oil influx rate of 153.6 m%day
B-VIII-1 — 109,6 Tbic. M¥/cyT Ha anadparme 11 Mm 1 13 with 14 mm flow choke. The remaining 51 wells either had
nnacta b-IX - 36,9 Tbic. M%/cyT Ha anadparme 5 mm. Ha no influx (48 %), or had non-commercial influx rates (25 %),
KaMOBCKOM MECTOPOXXOEHUM TONBbKO B OOHON CKBaXKMHE or produced water with non commercial traces of oil (18 %).
(Km-1) n3 nnacta B-VIII-1 6bin noayYeH Nputok HedpTn

nebutom 153,6 M3/cyT Ha wityuepe 14 mm. OcTanbHble The small share of highly productive zones in the listed reservoirs
51 obbekT nMbo He ganu npuToka (48 %), nnbo panm is due to complexity of the reservoir structures and lack of
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B PA3BEOKA

HEMPOMBILLINEHHbIE MPUTOKK (25 %), NbO - NPUTOKK BOApI
1 BOAp! C MNEHKOM HedhTh (18 %).

Takas H13Kasi 4ONS BbICOKOMPOOYKTVBHbIX OOBEKTOB B
MepeYnCeHHbIX Bbllle NaacTax 06 bACHAETCS BbICOKOW
CIIOXXHOCTBHO CTPOEHMS 3aMEXEN U OTCYTCTBMEM HAOEKHbBIX
METOOVK MPOrHO3MPOBaHNST 30H Pa3BUTNSA KOMNIEKTOPOB C
YyyyleHHbIMN dDI/IJ'IpraLLI/IOHHO—eMKOCTHbIMI/I CcBOWCTBaMU
(PEC). B HacTosLLEN paboTe paccMaTpmBatoTCA
OCOBEHHOCTU CeAMMEHTALMN 11 BTOPUYHOIO
nMpeobpasoBaHMs TEPPUrEHHbIX MOPOA-KOSITEKTOPOB,
KOTOpPble HEOOXOAMMO YHUTLIBATL MPY MPOBEAEHNN
reonoropasBefoYHbIX PaboT Ha OMopUHCKOM JTY.

B cooTBETCTBIM C CYLLECTBYHOLLIMMM B HACTOSLLIEE

BpEMs MPeAcTaBneHnsMM O naneoreorpadvm [LLemmH,
2007] v 0 thaupmarnbHbIX 06CTAHOBKAX B TUPCKOE BPeEMS
[Boposrkoea, 2010; MenbHinkoB, Vicaes, 2004; MenbHNKOB,
KoHcTaHTrHOBa, 2006; MoviceeB, KOHCTaHTVHOBA,

Pomaros, 2011; Ctapukos, 1989)], dhopmmpoBaHme
MEeCHaHMKOBbIX PE3EPBYaPOB BeHAA MPOVCXOANIIO B
YCNOBUSAX MPUBPEXKHO-MOPCKOrO MENKOBOObS. Tak B paboTe
[Boposukosa, 2010] oTMeHaeTCA, YTO CYLLIECTBOBaHME B
TUPCKOE BPEMS MPOTAKEHHOW Yeped BCO BanknTCkyto
HedbTerazoHOCHYHO 061acTb 6eperoBon MHUN (puyic. 1)
onpenenseT pacnpocTpaHeHme Ha OMopUHCKOM JTY

B OCKOOWHCKOW 1 KATAHICKOWM CBUTAX MECHaHbIX Ten
OEensTOBOrO, NHKEBOro, 6apOBOI0 TUMOB, a TakKe
PYCI0BblE TeNa, KOHYCbl BbIHOCA, MECHaHVKM MPOMOUH W
Opyrvie TUMbl TeN NECHAHMKOB, BCTPEYAIOLLIMXCS Ha pydexxe
Mope-cyLa. Bonee Toro, J1. H. KoHcTarmHoea, C. A. Movicees 1
M. V1. POMaHOB CH/TAIOT, YTO «. .. B 3araaHOM YacTu barkntekon
AHTEKM3bI NPeobnagan PYCroBble W ASBTOBbIE OBCTAHOBKA
[Mowiceen, KoHcTaHTvHOBa, Pomaros, 2011, ¢. 15].

Tak no pesynsTaram MHTepnpeTaumn CENMCMUHECKIX
pa3pe30B dPPEKTUBHBIX KOSPHPULNEHTOB OTPaKEH,
nony4eHHbIX B cnucteme PEATMAK, Ha toro-3anaae
KamoBckoro cBofa BblaefeHbl PYCoBble MeCHaHMKM
(Hambonee ryboKO Bpe3aHHbI yHaCcTOK) K 3anagdy OT
CKBaKVHbI Bap-6 [MenbHukos, Vcaes, 2004].

PycnoBble OTNOXEHMS, MO HaLLEMY MHEHUIO, (DUKCUPYKOTCSA
B re0sIorM4eCcKom NeToNMcK He TOMbKO BO Bpe3ax
BEHOCKWX OTNOXEHWI B pUdhenCKe obpasoBaHms,

HO 1 B TOJILLE CaMUX BEHAOCKNX TEPPUNEHHbIX MOpoL,.
HencTBrTENBHO, MO PacnpeneneH o To4EK Ha auarpamMme
P. Maccera (puc. 2) MOXHO caenaTb BbiBO4, YTO
BONbLUMHCTBO 06PasLIOB 13 TEPPUMEHHbBIX KOINIEKTOPOB
BeHOA OTBEYaOT 0O6NACTAM MyTbEBBIX MOTOKOB U
rpagaumoHHol cycneHann. CornacHo anarpamme, none
RQP oTBevaeT ocagkam, BbinaBLLUMM M3 rpaaaLyioOHHON
CYCMEH3MK, 0BPAa3YHOLLENCS B HVDKHMX YaCTsIX ObICTPbIX
MOTOKOB, HEMOCPEACTBEHHO Y AHA. 3aMETHO, YTO 60MbLLOE
KONMMYEeCTBO 06Pa3L0B 13 CKBaXKMHbI KM-1 nonagatoT

B 9Ty obnacTtb. [None PO, B KOTOpOE NonagaeT YacTb
06pasLoB 13 CKBaXKMHLI OM-17, 06pa3oBaHO ocagkamm
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Fig. 2 R. Passega diagram for the determination of
sediment transportation in aqueous medium during the
formation of the Oskobin suite reservoirs

reliable methods that would help forecast the reservoirs with
enhanced porosity and permeability features (PPF). This study
will review terrigenous reservoir formation sedimentations and
secondary transformation features which should be taken into
account during the exploration activities at Omorin LB.

Based on existing ideas about paleography [Shemin, 2007]
and the facies environment in the Tyrian period [Borovikova,
2010; Melnikov, Isayev, 2004; Melnikov, Konstantinova, 2006;
Moiseyev, Konstantinova, Romanov, 2011; Starikov, 1989,
the formation of arenated Vendian reservoirs took place in
littoral shallow-water conditions. Thus, one of the works
[Borovikova, 2010] notes that the existence of a shoreline
stretched all the way across the entire Baykit petroleum

area during the Tyrian period (fig.1) which determined the
distribution of deltaic, beach and bar type sand packages as
well as channel bodies, dejection cones, sand washouts and
other sand packages found in littoral areas in the Oskobin
and Katanga suites within the Omorin block. Moreover, L.N.
Konstantinova, S.A. Moiseyev and M.I. Romanov consider
that “...channel and deltaic environments were predominant
for the westemn part of the Baykit anteclise”. [Moiseyev,
Konstantinova, Romanov, 2011, p.15].
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B PA3BEOKA

CMELUaHHOr o NMponcxoXxgeHna — oT4acT rnepeHeCeHHbIMn
MyTEM Ka4eHWsl, 0THACTU BbINABLLVMMU U3 CyCNEH3UN. STO
MOTYT TakKe OblTb OCaaK/ TEHEHNIA, HO C BONEE HU3KOM
OVHaMKOW cpefpl No cpaBHeHWo ¢ nonem RQP.

Paznniusa B onHammke cpenpbl OCaaKOHaKOMNEHMA
TeppUreHHbIX MNacToB BeHAa HabMoaatoTCs He TOTbKO

MO CKBaKMHaM, HO 1 B Npeaenax nnacTtos. Ha gaHHbIn
hakT, MOMUMO FrEHETUHECKMX OMarpamMM, yKasbiBaeT

1 TO OBCTOATENBCTBO, YTO CTEMEHb COPTUPOBKM

0CafKOB CUIBHO M3MEHAETCS (KaK Mo MioLwaan, Tak u

no BEPTUKaM) B Npefenax ogHOro niacrta ot XOpOoLLo
COPTVIPOBaHHBIX [0 MIIOXO COPTUROBaHHBIX (Tabmmua 1).

Tak B ckBavkMHe [11T-1 MakCUmManbHOe 3HaveHmne
koahrLmeHTa copTnpoBKn angd nnacta b-VIlI-1 pasHo
1,78, 4TO B iBa pasa HWXe, YeM B CKBaKNHE KM-1, roe oH
paBeH 3,57. Takue e BbICOKNE 3Ha4eHNss KoahduLmeHTa
COPTMPOBKK BCTpedaroTes 1 B nnactax b-Vill n B-IX
(ckBadKMHA KM-2).

OB6noOMOo4HbIE MOTOKM (DOPMUPOBaTM OCaO0HHbIE TeNa

C KaHabHOM hopMoi 3aneraHns — pycna 06noMo4HbIX
MOTOKOB. 3TN OTIOXKEHNS ONArHOCTUPYHOTCA 1 MO AaHHBIM
MMC, no dopme KpmBbIx MKpobokosoro (MBK), bokosoro
(BK) kapoTaxka, No KprBbIM ECTECTBEHHON 1 HABEOEHHON
PagmoaKTUBHOCTY NOPOA raMmMa-kapoTtaxka (MK),
HETPOHHOIO ramma-kapoTaxka (HIMK) n akyctuieckoro
kapoTtaxka (DT).

PaccmoTpum 810 Ha npumepe nmnacta b-VIl B ckBadknHe
Owm-2 (puc. 3). B uenom padpea nnacta b-VIl npeacrasnen
MPEVMYLLIECTBEHHO TEPPUMEHHbIMM MOPOAAaMM, MPYBOCTb
KOTOPbIX BBEPX MO paspesy yobIBaeT OT rpaBemToB

1 rpyBO3EPHUCTBIX MECHAHNKOB A0 METKO3EPHMCTBIX
MecHaHMKOB 1 aneBponToB. OH 3arneraeT B UHTepBae
rnybuH oT 2428,3 0o 2434,8 M 1 MOXET ObITb pa3aenéH
Ha OBa MHTepBaUia: HKHUIW, 3anerarowminm ot 2432,5 0o
2434,8 M, 1 BEpXHUN — OT 2428,3 0o 2432,5 m.

Based on the interpretation of seismic cross sections for
the effective reflection factors produced by the REAPAK
software, in the south-west part of the Kama arch, channel
sands (the deepest cut-in area) are found west of the Vdr-6
well [Melnikov, Isayev, 2004].

Channel deposits, in our opinion, do not only make their
geological record as partially entrenched barriers of the
Vendian depositions into Riphean formations, but also
directly in the Vendian terrigenous rock stratum. Indeed,
based on the R. Passega diagram point distribution

(fig.2), it may be concluded that most samples from the
Vendian terrigenous reservoirs correspond to mudflows
and graded suspended matter areas. According to the
diagram, the RQP field corresponds to sedimentation from
graded suspended matter formed in the lower parts of the
rapid streams at their very bottom. It is notable that most
samples from Km-1 pertain to this area. Part of the samples
from Om-17 fall within the PO field, which was formed with
sedimentation of mixed origin, partially transferred with
rolling movement and partially by sedimentation from the
suspended matter. This could also be stream sedimentation,
but with the lower dynamics compared to the RQP field.

The differences in sedimentation dynamics for the
Vendian terrigenous reservoirs are not only observed in
wells, but also within the reservoirs. This fact is not only
confirmed with the genetic diagram data but also with
the fact that the sorting factor values vary significantly
(both horizontally and vertically) within the same reservaoir,
from well to poorly sorted (table 1). Thus, for the Plt-1
well, the maximum sorting factor for the B-VIII-1 reservoir
is 1.78, which is half of the value for Km-1, which is 3.57.
Such high sorting factor values are also found for B-VIII
and the B-IX reservoirs (well Km-2).

Waste streams have formed channel-shaped sedimentary
bodies, or waste stream beds. These depositions are

CKBaXKUHbI Wells
Mnact Mokaszatenb | Km-1 | Km-2 |Om-11 | Mnar-1 | Mnar-2 Reservior Indicator | Km-1 | Km-2 |Om-11| Pit-1 | Pit-2
Kosnm4ectso 6 12 2 Quantity 6 12 2
5-VII CpenHee 1093 | 257 | 2.09 B-VIII Average 193 | 257 | 2.09
MUHUMYM 146 | 1.66 | 1.71 Minimum 146 | 1.66 | 1.71
Makcumym | 2.89 | 3.40 | 2.46 Maximum | 2.89 | 3.40 | 2.46
Kommdecteo | 34 3 11 18 26 Quantity 34 3 11 18 26
5-VIIl-1 CpenHee 1.74 1 202 | 230 | 1.56 | 1.88 B-VIIl-1 Average 1.74 1 202 | 230 | 1.56 | 1.88
MUHUMYM 1251161 | 168 | 1.38 | 1.36 Minimum 1251161 | 168 | 1.38 | 1.36
Makcumym | 867 | 273 | 328 | 1.78 | 2.85 Maximum 357 | 273 | 328 | 1.78 | 2.85
Konnyectso - 8 - - 1 Quantity - 8 - - 1
CpenHee 2.33 - - 2.51 Average - 2.33 - - 2.51
B-IX B-IX
MUHAMYM 1.65 - - Minimum 1.65 - - -
Makxcymym - 3.08 - - - Maximum - 3.08 - - -

Tabnuua 1. KoshdpuumeHTsl COpTUPOBKM Tpacka a1s
MecHaHNKOB OCKOBUHCKOW CBUTDI
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Table 1. Trask sorting factors for sandstones

of Oskobin suite

www.rogtecmagazine.com



EAGE

EUROPEAN
ASSOCIATION OF
GEOSCIENTISTS &
ENGINEERS

r. Fenenpxuk, Poccns, 10-14 ceHTabpsa 2012 .

leomogenb-2012

14-7 MmexayHapogHasa Hay4YHo-npakTMyeckasa KoHdepeHLMsa rno
npobnemam KOMMAEKCHOW MHTepRnpeTayuumn
reosioro-reom3anyecknx faHHbIX NPUN reosIorMYeCcKomMm

MoLoenmpoBaHN MeCTOpO)K,EI,eHVH?I yrnesogoponos

OKOHYaHue nNnpuemMma Te3ncoB AOKa[oB
20 MAA 2012T.

OdopMUTb CBOE yyacTne 1 NMOYYUTb NOJIHYIO MHPOPMALMIO O MepOonpPUATUAX KOHdepeHUun Bbl MoxeTe
B KomnaHun OO0 «EATE Neomomenb» - PermoHanbHbin ocurc EAGE B Poccum n ctpaHax CHI: Ten./dakc:
+7 (495) 661-92-85,+7 (495) 661-92-86, E-mail: geomodel@eage.org, website: www.eage.ru



B PA3BEOKA

HWwKHWA nHTepBan NpencTaBneH MeKO3EePHUCTbIMU
rnecyaHnKamMu, KaBepHO3HbIMW C MPOCIOAMMN
aNeBPOSINTOB, U NecHaHKaMn OT MENKO- A0
rPyO03EpPHUCTLIX U MPaBennToB. TosLMHA NOCNeQHMX
pocturaet 2,5 M. B cepeqyHe nHtepsana BugeH
MPOCNON aprniIMToOB TEMHO-KOPUYHEBBIX. K KpoBe
VMHTEepBas1a pasMep 3epeH yBeIMYMBaETCS (MoKa3aHNs
Ha kpuBbiX K 1 MBK K KpoBfe yMeHbLLIaloTCH, a

Ha kpwson DT yBenudmBatoTcs). OTAMHUTENBHON
OCOBEHHOCTBIO HUXKHETO MHTEPBasTa MO KapOoTaxKy
SABNSKOTCH MUHMMASTbHBIE, OTHOCUTENTIbHO HIKE- U
BblLLENEXALLMX OTNOXKEHNA, NOoKadaHus Ha Kpreo MBK
1N MakcumasbHble — Ha DT.

BepxHuin nHTepBan npenctasfeH paBHOMEPHBIM
rnepecnaMBaHveM AONOMUTU3NPOBaHHbBIX MECHAHKOB
MENKO3EPHUCTBIX 1 aneBpoNnTOB. 10 KapoTarKHON
XapaKTePUCTUKE OH OT/INYAETCHA OT HUXKHErO
MHTepBana 6onee BbICOKMMU 3Ha4eHnsIMmM MBK

1 HIMK. Ka4ecTBeHHbIM KapOTaXKHbIM MPU3HAKOM
OONOMUTU3aLMN NOPOL, ABNAETCHA pasHOHanpaBieHHoe
noeefeHne Kpuebix 'K n HI'K. A nmeHHO, B nHTepBanax
Pa3BUTUA OONOMUTUSNPOBAHHBIX NECHAHNKOB KpMBasd
'K nMeeT TEHOEHLMIO K CHYDKEHWIO CBOUX 3HAYEHUA MO
OTHOLLIEHNIO K BbILLIE N HUXKE NEXKaLLMM UHTepBanam, a
HI'K — HaoBOPOT, K MOBbLILLEHWIO.

B paspese paccmaTprBaemMoro nnacrta nopogp!
MMEKT B OCHOBHOM KPaCHOBATO-KOPUYHEBbIN LBET,
4YTO CBUOETENBCTBYET O NPeobnagaHni B MOMEHT
dhopMNPOBaHNA NNacTa OKUCIUTENBHOIO PeXXmma
0CafKOHaKOoMNIeHWs, NPeaonpPeaenseMoro HeOObLLMMM
rnyéuHammn 6acceriHa 1 BbICOKOV ANHAMUKOW BOAHOW
cpedpl.

Vicxons ns Toro, YTo pyCcnoBble OTIOXEHUS B paspese
nnacta b-VIl ckBaxkmHbl OM-2 Mo KepHY UKCUPYHOTCS
TOMBbKO B HYXKHEN €0 YaCTu, MOXXHO CAENaTb BbIBOS
MMEBLLIEM MECTO MUrpaLmn pycesl 06JOMO4YHBIX MOTOKOB.
[lokazaTenbCTBOM HaIM4MNS TaKOM MUrpaLmmn Mo nioLaau
nnacTa CAy>XuUT TO OBCTOSATENBCTBO, YTO Ha OMOPUHCKOM
MECTOPOXKAEHMN MPOCION rPyO03EePHUCTBIX MECHAHMKOB
BCTPEYAIOTCS TOMBKO B ABYX CKBaKMHAX OM-2 1

Om-9. B ocTarnbHbIX CKBaXKMHAX paccMaTprBaeMbiii
nnacT NpeacTaBneH Moo ONOMUTUSNPOBaHHBIMM
Pa3HO3EPHNCTbIMU NecHaHuKamn (Hro-1, Om-17,

Om-11 1 OMm-12), ninbo paBHOMEPHbIM NepeCianBaHNEM
MENKO3EPHNCTBIX MECHAHNKOB, aneBpOSINTOB U
aprunnutos (Om-10, OMm-7), ninbo nepecnanBaHneEM
OONOMUTU3MPOBAHHBIX MENIKO3EPHUCTBIX MECHAHWKOB Y
ponomutoB (Om-5, Om-8, Om-1).

AHaNorM4HLIM 0BPa30M MOXHO MOKa3aTb, YTO OT/IOXKEHS
pycen 06JOMOYHbIX MOTOKOB UMEKOT MECTO U B APYIUX
nfacrax, B 4acTHOCTU, B nHTepBane nnacta b-VIlI-1 oHu
BCKPbITbl B CkBa>KMHax OM-17, KM-1 1 OTCYTCTBYIOT BO
BCEX OCTaSIbHbIX CKBaDKMHAX.
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Fig. 3 Logging characteristics of the Om-2 well

diagnosed based on GWL data, shapes of microlaterolog
(MLL) and laterolog (LL) survey curves and curves of natural
and induced radiation gamma-ray logging (GRL), neutron
gamma logging (NGL) and acoustic logging (DT).

Let’s review this on an example of the B-VII reservoir

in the Om-2 well (fig. 3). The large section of the B-VII
reservoir is predominantly formed with terrigenous rock
that is less coarse the further up the section you travel.
It changes from gritstone and coarse sandstone to fine
sandstone and siltstone. It lies in intervals at a depth
between 2428.3m and 2434.8m and can be divided into
two intervals: the lower one from 2432.5m to 2434.8m,
and the upper one ranging from 2428.3m to 2432.5m.

The lower interval is represented by cavernous fine
sandstone with inter-layers of siltstone and fine-grained to
coarse-grained sandstone and gritstone, the latter reaching
2.5m in thickness. In the middle of this interval, there is

an interlayer of dark-brown argillites. Towards the top of
the interval, the grain size increases (GRL and MLL curves
decrease towards the top while increasing on DT curve).
A distinctive feature of the lower interval based on logging
data is that it has minimal indicated values (in comparison
with depositions below and above the interval) for the MLL
curve and maximum values for the DT curve.
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EXPLORATION

OnbIT NPOrHO3a NPOOYKTUBHbBIX OT/IOXKEHUIN Ha
OMOPVHCKOM MECTOPOXOEHNN C NCMONb30BaHEM
VNHTEPMPETALMOHHOM CUCTEMBI «[TaHrest», Mo aHanormm

¢ [Aviukmin, 2006], nokasan, YTo O Pa3BUTUN PYCIIOBbIX
(haumin B OTNOKEHNSX BEHOA MOXHO CyaUTb MO AaHHBIM
2D cencMopasBeaku 1 Ha OCHOBE KOHBEPCUM aTprbyToB
CENCMMHECKOrO MO Ha TakMe KapOTaXKHbIE KPUBbIE Kak
DT n I'K. B HacTosiLLee BpeMa Takom Noaxod, NpOoXOauT
anpobaLuio B OTAese reosioro-reomsmnHeckoro
MoHUTOpUHra OO0 «TtomeHHIrvnporas».

YuntbiBas Masible TONLLMHBI TEPPUrEHHbIX M1acToB BEHAA,
3a4asda NpPorHO3a PycnoBbIxX haumin OyaeT Bbi3biBaTb
3aTPYAHEHWS, HO 3TO OYEHb BaXKHaA 3a4a4a, T. K. UIMEHHO
C PyCnoBbIMU (aLmsiMm CBS3aHbI TPW 13 BblleyKa3aHHbIX
YeTbIPEX OOBEKTOB UCTbITAHMSA C MPOMbILIIEHHbIMM
NPUTOKaMK yrneBOOOPOAOB — 3TO OOBEKTbI CKBaXKUH OM-2
n Km-1.

[pyroin npyHUMN cBsi3aH C TEM 0BCTOATENBCTBOM, YTO
KOMNEKTOPbI TEPPUMEHHDBIX MIACTOB XapaKTepn3ytoTcs
BTOPUHHOW MOPUCTOCTHIO KaK MEX3EPHOBOMN, TaK 1
TPELLMHHOMN.

Kak nokasanu obLmpHble NeTporpapuyeckme
NCCNenoBaHVs paspes BeHaa (kataHrckas, OCKOOMHCKas,
BaHaBapCKas CBUTBI) U pudes 30eCb HECET YepTbl
CJIOXHBIX PA3HOBO3PACTHbIX 3MUMEHETUHECKIX
npeobpasoBaHui [Cypkos, KopobenHkos, Kpbinos,
1996]. B 30Hax MOBbLILLEHHOW MPOHMULAEMOCTM
kapboHaTHbIE N TEpPUreHHble 06pPa3oBaHKs B
Pa3NYHOW CTEMEHW MTMAPOTEPMATBHO 3MEHEHDI.
[JonomuTel OKBapLOBaHbl (OKPEMHEHBI), MHOrAa

B 3HAYNTENBHOM CTENEHN; HEPEOKO OHW
AHMMOPUTUNPOBAHbLI. ANTEBPOINTLI TaKXKE 3aMETHO
OKBapLoBaHbl. B psfie crnyyaes B HYX OTMe4aroTCs
MPOXWUITKM MMapOTEPMANIBHOrO JoI0MUTa. [lecHaHnkim
B0onbLUEN HaCTbO OKBAPLIOBaHbI, PEXXE BCTREYAOTCA
y4aCTKM OKBapLEBaHWA 1 agynspusaunm. Passutme
aaynsapa CONpPsPKEHO C BO3HVKHOBEHNEM KaBEPH.

[MpoBEeOEHHDBIN HaMK aHaNIN3 NoKa3asl, YTo NOPUCTOCTb
necyaHo-aneBPUTOBBIX PA3HOCTEN MOPOA BeHAA Ha
OMOPUWHCKOM NIMLEH3MOHHOM Y4acTKe cabo cesAsaHa C
rPaHySIOMETPUHECKON XapaKTEPUCTUKON KONSIEKTOPOB.
[LenctBUTENBHO, KaK BUOHO 13 TabnuLpl 2, MOPUCTOCTb
anesponuToB (Kn oT 8 o 10 %) pesko oTim4aeTcst oT
MOPUCTOCTU MECHAHNKOB CPEOHE-MENKO3EPHUCTBIX (K
oT 12 0o 20 %) 1 Menko-cpeaHe3epHUCTbIX (KN oT 14 oo
18 %). A BOT MOPUCTOCTb MECHAHNKOB METKO3EPHUCTBIX
AJIEBPUTUCTBIX 1 MECHAHVKOB MENTKO3EPHNCTbIX
aJIEBPUTOBBIX USMEHAETCHA BO BCEM [iMana3oHe

3HadeHun oT 8 0o 20 %. Opyrimum cnoBamm, NOBbILLEHHASA
BTOPWYHAsA MOPUCTOCTb HE MOXXET CDOPMUPOBATLCS B
N3Ha4aIbHO HU3KOMOPUCTLIX aneBpOMTax 1 ¢ 60MbLLON
BEPOSATHOCTBIO PAa3BMBAETCA MeCHaHNKaxX C MOBbILLEHHBIMM
pasmMepamm 3EPeH.
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The upper interval is represented with even interlayering

of dolomitized, fine-grained sandstone and siltstone. The
logging characteristics distinguishing it from the lower
interval with higher MLL and NGL values. The different GRL
and NGL logging curves prove the dolomitization of the
rock. In particular, GRL curves for dolomitized sandstone
intervals shows a tendency of decreasing values compared
to the intervals above and below, whereas the NGL curve
has the opposite tendency of increasing values.

Within this section of the reservoir, most rock is reddish-
brown in colour, which signifies the exisitance of oxidized
sedimentation regimen and is due to the shallow waters in the
basin and the strong dynamics of the aqueous mediums.

Based on the fact that channel deposits in the B-VII
reservoir section for the Om-2 well are only confirmed by
bottom hole core logging data, the migration of the waste
stream beds can be concluded. Proof of such migrations,
across the reservoir, is based on the fact that the interlayers
of coarse-grained sandstone are only found in two wells,
Om-2 and Om-9, at the Omorin field. The other wells in this
reservoir are represented by either dolomitized consertal
sandstone (Chgb-1, Om-17, Om-11 and Om-12), or by
even interlayering of dolomitized fine-grained sandstone
and dolomites (Om-5, Om-8, Om-1).

In the same manner, it may be shown that depositions of the
waste stream beds are there in other reservairs; in particular,
for the B-VIII-1 reservoir intervals they are uncapped in wells
Om-17 and Km-1 and are absent in all other wells.

Experience of forecasting the productive depositions

at the Omorin deposit using Pangea’s interpretation
software, analogous to [Yaitskiy, 2006] had shown that the
development of channel facies in the Vendian formations
may be estimated based on 2D seismic data and the
conversion of seismic field attributes in the DT and GRL
logging curves. Presently this approach is undergoing
validation in the geology and geophysical monitoring
department of TyumenNllgiprogaz.

Considering the low thickness of the Vendian terrigenous
resenvoirs, the objective of prospecting for channel facies
will present a difficult challenge, however this is a very
important issue, because it is the very channel facies that
are related to three of the four mentioned testing programs
with commercial influxes of hydrocarbons, i.e. units
uncapped by Om-2 and Km-1 wells.

The other principal is related to the fact that the terrigenous
reservoirs feature two secondary porosity types,
intergranular and fractured.

As demonstrated by extensive petrographic studies, the
Vendian section (Katagan, Oskobin, Vanavar suites) and the
Ryphean sections have complex epigenetic transformation
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PaaHocTV nopon KoadbdmumeHT nopuctoctn (Kn), %
8-10 | 10-12 | 12-14 | 14-16 | 16-18 | 18-20
AnesposmT + - - - - -
[MNecHaHmk
MEJTKO3EPHCTbIN + + + + + +
aNeBpPUTOBBbIN
[MecHaHmk
MEJTKO3EPHNCTbIN + + + + + +
aneBpUTUCTbIN
[MNecHaHmK
cpenHe- - - + + + +
MEJTKO3EPHMCTbIN
CpenHesepHUCTLIN - - - + + -

Tabnuua 2. [yanasoHbl N3MEHEHVISi TOPUCTOCTY

rpaHyNsPHbIX KOIekTopoB OMOPUHCKOro
JMLIEH3NOHHOMO y4acTka

[MOCKOSbKY B PYCNOBbIX 06pa3oBaHNAxX (OpMUPYOTCS
Hanbonee KPYNHO3EPHUCTLIE MOPOApI, TO C HAMMN

1 CBS3aHbl KOMNEKTOPbI C Hanbosee BbICOKOM
MOPUCTOCTLIO. VIMEHHO 3TUM MOXXHO OO bBACHUTD
BbICOKME OeOUTbl, MOMYYEHHbIE, KaK 3TO BbIN10 OTMEYEHO
BblLLIE, MPW NUCTbITaHNM OO BEKTOB B CKBaXKMHE OM-2,
BCKpbIBLLEN nnacTbl b-VII n B-VIII B pycnoBbix daumsx.

TpewmHHOE NyCTOTHOE NPOCTPaHCTBO B
paccMaTprBaeMbiX 30eCk MOPOAAxX (MUKCUPYETCHA Kak
rMo NonNeBOMYy OMUCaHMIO KEPHA, Tak 1 NO pesynbTaram
nabopaTopHbIX NCccnegoBaHnn. Hanpumep, no
OnNMcaHMo KepHa CkBaxkMHbI OM-12 B MHTepBane

0T 2642,9 no 2648,0 m nnact b-VIlI-1 npeacrasneH
KBapL-MONEBOLLNATOBbIM MECHAHUKOM, MAOTHbIM,
cpenHen KpenocTu, C YepenyroLLENCa MacCBHON

1 CITIONCTOWN CTPYKTYPOW, NP 3TOM B OCHOBaHUU
VMHTEepBasa NpUCyTCTBYET KOPOTKas CybBepTUKaibHas
TpewmHa oTKpbIToro Tuna. anee, B cnenytoLem croe,
npeacTaBIEHHOM CEPbIM Y TEMHO-CEPbIM aneBPOIUTOM
O0JIOMUTOBBIM MECHAHUCTbBIM, KEPH B HUXKHEN HacTu
oKasasncs packonoT nonosam BAOb MIOCKOCTU
CyOBEPTUKANBHON OTKPBLITON TRELUMHBI, YaCTUYHO
nonypaspyLUeH.

Ewé Hmke no paspesy B nnacte b-1X, B monesbix
OMUCaHNAX KepHa, OTMEYatTCS TPELUWHbBI 3aKPbITOMO
TUna. Tak B cpegHen 4actmn nHtepsana ot 2652,1 oo
2653,8 M, NpeacTaBNeHHOro TOHKM MNepecnanBaHnem
apruannTa 1 necyaHka ceporo Menko3epHNCToro, ¢
TOHKOCIOUCTBIMU FOPU3OHTASIbHO-, KOCOCIOUCTBIMU U
naoryaTbiMM TEKCTYypammn OTMeYeHa cybBepTUKaIbHas
TpeLUmHa 3akpbIToro Tmna aavHon 0,5 M, No KOTopor
KEPH hparMeHTMpPOoBaH. Takne TPEeLMHbI 3aKpbITOro
TuMNa BCTpeYatoTcs M B 60n1ee TOHKO3EPHNUCTbIX
pasHoCTaX. Hanpumep, B nHtepBane 2664,0 — 2665,5 m,
roe nnact b-IX npencrasneH anesponmTamm
FMMHUCTBIMU CBETNO-CEPLIMU C 3€MEHOBATbIM
OTTEHKOM, TOHKO3EPHUCTbIMW, TOHKO CIIOUCTbIMMU,
cnabo aHmMapUTN3NPOBAHHBIMU, B HUXKHEN YacTu
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features [Surkov, Korobeynikov, Krylov, 1996]. In zones

of increased permeability, carbonaceous and terrigenous
formations are hydrothermally altered to various degrees.
The dolomites are silicified, sometimes significantly so; they
are also often anhydritized. Siltstones are also quite silicified.
In a number of instances, they show veinlets of hydrothermal
dolomites. The sandstones are mostly silicified, somewhat
more rarely there are areas of silicification and adularization.
Adular development is confined to immersed cavemns.

Rock variations Porosity factor (Pf), %
810 [10-12 [ 12-14 [ 14-16 [ 16-18 | 18-20
Siltstone + - - . B B
Fine-grained
silt sandstone + + + + + +
Fine-grained
sity sandstone + + + + + +
Medium-grained and
fine-grained - - " + N 4
sandstone
Sandstone . _ 4 . i

Table 2. Porosity alteration ranges for granular reservoirs

at Omorin license block

This analysis demonstrates that the porosity of sandstone-
siltstone Vendian rock variations at Omorin license block
is little related to the granulometric characteristics of the
reservoirs. Indeed, as seen in table 2, the porosity of
siltstone (Pf of 8 to 10%) is very different from porosity

of medium-grained (Pf of 12 to 20%) and fine-grained
sandstone (Pf of 14 to 18%). Whereas porosity of fine-
grained silt sandstone and fine-grained silty sandstone
varies within the entire range of values from 8 to 20%. In
other words, increased secondary porosity could not form
within initially low-porosity siltstones and is developed with
higher probability within sandstone with larger grain size.

Because larger grained rock forms in channel formations,
reservoirs with higher porosity are confined to the latter.
This also explains higher flow rates which were observed
during the testing in the Om-2 well with the uncapped B-VII
and B-VIIl channel facies, as was noted earlier.

Fractured voids in the rocks are confirmed by both the field
core logging and the laboratory testing data. E.g., field core
logs for Om-12 well in the interval between 2642.9 and
2648.0, show reservoir B-VIII-1 characterized by quartzo-
feldspetic sandstone, dense, average strength, with alterating
massive and bedded structures, there is also a short sub
vertical open fracture in the base of the interval. The next layer
was characterized by gray and dark-gray dolomitic sandy
siltstone, the lower core was cracked in two along the surface
of the sub vertical open fracture and was partially broken.

Further down the section for the B-IX reservoir, field core
logs noted closed-type fractures. The middle part of the
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EXPLORATION

CNosi OTMeYEHa BepTUKabHas TpeLHa 3aKpbITOro
TMMa, No KOTOPOW KepH dparMeHTnpoBaH. OTMETUM,
4YTO MOPUCTOCTb OTODPAHHbLIX 4715 NabopaTOPHbIX
nccnenoBaHuii 06pasLoB He npesblwana 7 %, ¢
npeobnagatolpmmMm 3Ha4eHuaMn ot 2 0o 4 %. Mo
OLEeHKaMm, nony4deHHbIM no MG, oHa konebnetca B
CNOSIX KOMNEKTOPOB OT 5 A0 8 %. HecMoTps Ha Takyto
HN3KYIO MOPUCTOCTb, N3 NHTEPBAsa OT 2656 [0

2662 M ObIn Noy4YeH NPUTOK rasa aebutom 36,9 Tbic.m®
Ha gnadparme 5 MM. Takm 06pasom, MOXHO C
YBEPEHHOCTbLIO Cka3aTb, YTO MPUTOK rasa 3Aechb CBA3aH
C TPELIMHOBATOCTLIO MOPOA-KONIEKTOPOB.

O 60NbLLOM BAUSIHUW TRELLWMHOBATOCTU Ha
unbTpaUMOHHbIE CBOMCTBA TEPPUEHHbBIX KOMNEKTOPOB
BEHAA rOBOPAT U pe3yNbTaTtbl 1abopaTopHbIX
NCCNEOOBaHNA NO ONPEAENEHNIO KOS DMLMEHTA
OMHaMm4eckon npoHnuaemoctn (Knp. AvH.) no rasy,
NPEACcTaBAStOLLEN COBOM MPOHNLIAEMOCTb MO rady B
NPWUCYTCTBUN OCTaTOYHON BOAbI.

Ha puc. 4 nprBeneHa TodeqHas auarpamma
B3aNMOCBA3W KOIMDMMDULIMEHTOB ANHAMNYECKOMN
MPOHNLAEMOCTU U OTKPbLITON MOPUCTOCTU A1
TeppPUreHHbIX NOPOoL BEHOCKOro BO3pacTa, NocTpoeHHas
no peaynbTatamMm aHaaM30B, BbIMOIHEHHbIX B
nabopartopun JIT[ «3koreoc», Mockea. BugHo,

4YTO Npw NopucTocTy obpasuos bonee 11%
OTMEYaeTCA Kraccuieckasi IMHeNHast CBs3b Mexxay
KO3 ULIMEHTaMN NOPUCTOCTU 1 NOrapndMOM
NPOHNLAEMOCTU C NpeobnagatroLmM pa3dpocom
ToYek He 6oJiee Yem Ha nonnopsiaka. V1 coscem no-
OpyroMy o6CTOUT Oen0 B UHTEePBase NMOHMKEHHbIX
3Ha4YEeHNIN MOPUCTOCTU, OCODEHHO B MHTEPBASE OT

1 00 4 %. 3aecb pasbpoC OTHOCUTENBHO SIMHENHOWN
3aBNCKMMOCTM NpeBbillaeT apa nopsagka. Obpatlaet
BHMMaHWe TO O6CTOATENBCTBO, YTO MOHOPa3MepHbIE
06pasLbl, Ha KOTOPbIX B13yaslbHO OTMeYachb
TPELUMHBI, UMest O4eHb HU3KYIO MOPUCTOCTbL (OT 1

0o 4 %), obnagatoT NOBbILLEHHOW AMHAMUYECKOWM
NPOHNLAEeMOCTbio. COBEPLLEHHO OYEBWOHO, YTO Takas
BbICOKasi MPOHMLIAEMOCTb B HX MpeaonpeaeneHa nx
TPELMHOBATOCTbIO. OTO NOATBEPXKOAETCS 1 TEeM, HTO,
HECMOTPS Ha O4eHb HU3KYHO MOPUCTOCTb, ANHAMUYECKas
MPOHNLAEMOCTb NNLLb HEMHOIO HXXE abCOIFOTHOM
MNPOHULIAEMOCTM, ONPEeaenEHHOM MO Cyxmm obpasLam,
B TO BPeMs Kak aN1s1 6onbLUNHCTBa 06pasLoB C
MOPUCTOCTBLIO OT 2 A0 4 % OHa KaTtacTpodUyecKn
CHWXaeTcs Bonee Y4eM Ha NopsaaokK.

LLInpokoe pacnpocTpaHeHe TPELLMHOBATOCT B
N3y4aeMblx MaacTax sABASeTCs, Ha Hall B3rnsg,
npuynHon Takoro 6onboro (mo4tn 50 %, Kak 66110
YyKa3aHO BbILLE) KOIMHECTBA «CyXMX» OOBEKTOB MpK
NCMbITaHNM OO BEKTOB B KOMTOHHE, MO0 OTCYTCTBUE
MPUTOKOB MOXET ObITb CNIEACTBMEM BbICOKOW CTEMEHN
3arpssHeHNs Npr3abonHOM 30HbI NaacTa 6ypoBbIM U
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interval between 2652.1m and 2653.8m, represented by
fine laminated inter layering of argillite and fine-grained gray
sandstone with thin-bedded horizontal, cross-bedded and
crenulated textures, there is a sub vertical closed-type 0.5m
long fracture, with the core fragmented along it. These

tight fractures are also found in more finely-grained stones.
E.g., in the interval between 2664.0m and 2665.5m, where
the B-IX reservoir is characterized by fine-grained argillous
siltstone, light-gray with a tint of green, thinly laminated and
weakly anhydritized; in the lower part of the layer, there is a
vertical closed-type fracture with core fragmentation along
it. It should be noted that the porosity of samples taken for
laboratory testing did not exceed 7%, with predominating
values of 2-4%. As per assessment based on GWL

data, the porosity in reservoir layers varies from 5 to 8%.
Regardless of such low porosity, the interval 2656-2662m
produced gas with flow rates of 36.9 thousand m3 with 5
mm annulus. Thus, it is safe to say that the gas influx here
is related to the fracturing of the reservoir formations.

Fracturing has a great influence on the filtration properties
of terrigenous Vendian reservoirs. This is also evident in
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@ [NecyaHukn 1 aneBponutsl / Sandstone and siltstone
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Puc. 4 B3anmMocBA3b KOS(MMOULIMEHTOB OMHAMNHYECKOWN
MPOHNLIAEMOCTU 1 OTKPbLITOM MOPUCTOCTU AN
TEPPUrEHHbIX MOPOL BEHOCKOro BO3pacTa

Fig. 4 Correlation of dynamical permeability and open
effective porosity coefficients for terrigenous rock of
Vendian age
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LIEMEHTHbIM PaCcTBOPOM, MPOHMKAOLMMK Briybb nnacra
no TpeLumHam.

Ponb konbmataLmm npm onpoboBaHUM 06 EKTOB C
TPELMHOBATEIMU KOSNEKTOPAaMN MOXXHO BUAETL Ha
npumepe ncnbitaHua nnacta b-VIll-1 B akcnnyataumoHHom
KOJOHHE CKBavKMHbI KM-3. B Hel Ha 0CHOBE M3Yy4eHms
KepHa, Pe3yIbTaToB UCTIbITaHMSA C MOMOLLIBIO UCTbITaTeNs
nnacToB Ha Tpybax (VIMT), a Takxke nHTepnpeTaLm
mMatepuanoB komrnekca 'MC, B nHtepsane ot 2390,0
0o 2398,7 M BblOENeHO OBa NPOCNOos KONEKTOPOB
CYMMAapPHOM TOALWMHOM 3 M, MPEACTaBAEHHbIX
aneBpoNMTaMm CepbiMN U TEMHO-CEPBIMM C MPOCTIOAMM
AHMOPUTOB M apPrUNAUTOB YEPHbIX. [1pK UCMbITaHWN

B OTKPbLITOM CTBOJE C UCTONBb30BaHNEM KOMMJEKTa
nenbiratensHoro obopyaosaHnsa KM2M-146 npu
co3paHum genpeccun B 9,55 Mla ns nHtepsana ot 2376
00 2399 Mm (6onee wnpokoro, Yem nnact b-VIlI-1) 6bin
rMoJIy{eH NMPUTOK rasa aedutom 17,5 Teic. M3/cyT. MNocne
3aBepLLUEHNSI CKBaDKMHbI OypeHnemM B Her Oblno NpoBeaeHo
NCMbITaHNE B 3KCMJyaTalUOHHOW KOMTOHHE B NHTEpBase
OT 2377 0o 2397 M (MpaKTN4eCKM COBMagatoLLEro C
NHTEPBASIOM UCMbITaHWUS B OTKPBLITOM CTBONE). [pn

5TOM Ha cpedHeM AnHammnyHeckoM yposHe 1021,5 M 6bin
nony4eH crnabdblii NPUTOK rada 3,3 TbIC. M3/CyT C NNEeHKOM
PKUOKWX YrNeBOOOPOAOB, T. €. 0OBbEKT HEQOOCBOEH.

Ha Haww B3rnsa, 3Aech cneaosano Obl MPOBECTU
OanbHenLme padboTbl MO MHTEHCUMMKALMY MPUTOKOB

C NpUMeHeHeM ruapopadpbiea nnacta (MPr). 06
ahdexTrBHOCTU [Pl B TpELUMHOBATLIX KONEKTOpax
CBUOETENBCTBYIOT AaHHble OnybMKOBaHHbIE B paboTe
[denk, 1998]. A MEHHO, B HEM A0KA3bIBAETCS, YTO
«...Ha pa3Befo4HbIX MOLAAAX C LUMPOKMM Pa3BUTIEM
KONIEKTOPOB TPELUMHHOIO 1 MOPOBO-TPELUMHHOIO
TWMNOB: ONpeaeneHne OEeNCTBUTENBHON NPOMBILLIEHHON
3HaYMMOCTI MOZOBHOMO Pofaa HeOTEra30HOCHbIX
OTNIOXEHWUN (BE30THOCUTENBHO K X JINTOIOMNYECKOMY
cocTaBy, haumansHo NMPUHAOIEXHOCTH, FyouHe
3aneraHns 1 Mp.) HEBO3MOXKHO 6e3 LieNeHanpaBieHHbIX
PaCKPbITUA U PUKCaLMM B PACKPBITOM BUOE
CMbIKaOLLMXCSt (DFONO0MPOBOAALLMX TRELLMH. »

[denk, 1998, c. 232].

Takum 0bpasom, ANs yCrewHOM pa3senxm
MeCTOPOXAeHN Ha OMOPUHCKOM JIMLEH3UOHHOM Y4aCTKe
Ha[O NCXOOWTb N3 CredyroLLMX ABYX NPUHUMINAbHbBIX
MOJSIOXKEHWIN:

1. MecTononoxeHne pasBefoHHbIX CKBEXKMH OOMKHO
onpenendTbCa Ha OCHOBE BbIAENEHNS 30H Pa3BUTUSA
PYCOBbIX haLyi.

2. Mpu ncnbITaHUM 06 LEKTOB, NMPEACTABNEHHbIX
TPELWMHHBIMU N TRELLMHHO-MOPOBLIMX KOSNEKTOPAaMN,
B MOVCKOBO-OLIEHOYHbIX 1 Pa3BEeO0YHbIX CKBaXKMHAX,
BCKPbIBAIOLLMX NPOAYKTVBHbIE NACTbI BHE PYCOBbIX
daumin, HeobxoaMMO BHEAPSTb TEXHONOMM
rMapopaspbisa MiacToB.
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the lab research on determination of dynamic permeability
coefficient (DPC) for the gas. DPC is the permeability of gas
in presence of irreducible water.

Fig. 4 is a point diagram showing the correlation of the
dynamic permeability coefficient and the open porosity for
terrigenous rock of Vendian age; the diagram was made
based on the results of the analysis performed in “Ecogeos”
Ltd. laboratory in Moscow. Of the samples who’s porosity
exceeded 11%, there is a classic linear correlation

between the porosity factor and permeability logarithm with
predominating scatter points not exceeding half an order of
magnitude. A completely different situation is found in the
lower porosity values, especially for the interval between

1 and 4%. Here, the spread of values in relation to the
linear dependence exceeds two orders of magnitude.
Another area for attention is that the full-sized samples

with visible fractures, although featuring low porosity (1 to
4%), also featured an increased dynamic permeability. It is
very apparent that such permeability is determined by their
fracturing. This is also confirmed by the fact that regardiess of
very low porosity, its dynamic permeability is only slightly below
absolute permeability determined in dry samples, whereas for
most samples where the porosity was between 2 and 4 % it
decreases drastically by more than one order of magnitude.

Wide distribution of fracturing in the reservoirs under review,
in our opinion, is the reason for such a large (@most 50%

as mentioned earlier) number of “dry” wells detected by
cased hole logging, since an absence of influx may be a
consequence of considerable contamination of the formation
zone with drillings mud and cement slurries, running right
through the fractures.

The role of colmatage in the sampling of fractured reservoirs is
well observed in the B-VIII-1 reservoir testing in the production
string of Km-3. Based on core studies and the drill stem
formation testing (DSFT) results, as well as the interpretation
of the complex GWL data, the interval between 2390.0 and
2398.7m features two reservoir interbeds totaling 3m in
thickness and represented with gray and dark-gray siltstone
with interlayers of anhydrites and black argillites. During

an open hole formation test using KIl2M-146 equipment,
pressure drawdown of 9.55 MPa resulted in gas inflow rate
of 17.5 thousand mé/day from the interval between 2376

and 2399 m (which is thicker than B-VIIl-1 reservoir). After

the completion of the well, reservoir testing in the production
string was conducted on the interval between 2377 and 2397
m (which was nearly consistent with the interval for open

hole formation testing). With that, at the average dynamic

level of 1021.5 m, there was a gas influx of 3.3 thousand
mé/day with film of liquid hydrocarbons, i.e. the reservoir is
underdeveloped.

In our opinion, further well stimulation using hydrofracturing
(HF) operations should be done here. Efficiency of HF in
fractured reservoirs is proved by data published in the report
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[Denk, 1998]. Namely, it proves that “... for prospecting
areas with wide development of fractured and porous
fractured reservoirs, determination of actual commercial
significance of such petroleum formations (irrespectively of
their lithological composition, facial attributes, deposition
depth etc) is impossible without a targeted aperture of
fluid-conveying fractures and their fixation in an open state”.
[Denk, 1998, p.232].

Therefore, a successful field exploration at the Omorin

license block should be based on two main principles:

1. The location of prospecting wells should be determined
based on allocation of channel facies development zones.

2. When testing fractured and fractured-porous reservoirs,
hydrofracturing technologies should be implemented for
prospect evaluation and prospecting holes if they uncap
producing reservoirs outside of the channel facies.
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