B VICIMNbITAHUE CKBAXWH
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Beepenue

BbIOypeHHbIN 11 4OCTaBNEHHbIM Ha MOBEPXHOCTb
obpaseL, ropHOM NopPOoabl — KEPH, SBNAETCS,
noxkanym, eAMHCTBEHHbIM OOCTOBEPHbIM UCTOYHUKOM
reonorn4eckon nHdopmaLmm 06 nay4aemom
HePTerasoHOCHOM MnnacTe.

B conocTaBneHun ¢ maclutabamm Bcero
MECTOPOXAEHNSA CKBaXKMHA NOA0OHA TOHKOW HUTU,
NOABELLEHHOM B OFPOMHON KOMHaTe. BmecTe ¢ Tewm,

B OTHOLLEHWM Fre0N0rM4ecKoro MoaenMpoBaHns
N3y4aeMoro pesepByapa, KEPHOBbLIE AaHHbIE SBNAKOTCS
Tem ocCHOBOMOMaraLWM QyHOaMEHTOM, HA KOTOPOM
0asvpyoTcs BCe NocnenyoLme cnov HakomneHHbIX
3HaHUI.

TaknM 06pPasoM, OFPOMHYIO 3HAYUMOCTb KEPHOBbIX
MaTepunanos, B CPABHEHUN C UX (DUBUYECKIM
06BEMOM, CIOXKHO MepeoLeHnTb. B CBA3K C 3TuM,
COXPaHHOCTb KaMEHHOro Martepuana npu ero otéope,
BbIHOCE W TPAHCMOPTUPOBKE NPEACTABNASTCH, Kak
ofHa 13 nepsooYepenHbix 3aJaq B xoge céopa
nHopmMaLmm 06 n3y4aemMoM pesepsyape.

K coxaneHuio, 1 B HaLLW OHN, MPUMEHEHME apXandHbIX
TEXHOIOMI OTOOPA KepHa NPUBOOUT, 3a4acTyHo, K
0e3B03BPATHON NOTEPE LIEHHENLLIEN VHOPMALIM, BCNEOCTB/E
MEXaHMHECKOrO PaspyLLEHMS KEPHA 1 3aMELLIEHMS MOPOBbLIX
dnonnos hunsTpaTtoM 6ypoOBOro pacTBopa.
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Introduction

Drilled out and delivered to the surface, a rock
specimen or a core, is, perhaps, the only reliable source
of geological information on the oil-and-gas bearing
formation being studied.

Compared with the scale of the whole oilfield, the well
is like a thin thread suspended in a huge room. At the
same time, as regards the geological simulation of the
reservoir being studied, core data are the principal
foundation on which all subsequent knowledge will be
based.

Thus, it is difficult to overestimate the great significance
of core materials in comparison with their physical
volume. Therefore, the integrity of the rock material
during sampling, recovery and transportation is
considered to be the primary concern in the process of
collecting information on the reservoir being studied.

Unfortunately, nowadays, the application of obsolete
core sampling technologies results in the permanent
loss of valuable information due to the mechanical
disintegration of the core and the substitution of pore
fluids with drilling fluid filtrate.

As mentioned many times before, SPD is committed

to the principle of making decisions on the basis of
quality data. According to this rule, everything possible
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WELLTESTING H

Kak y>ke He pa3 ynoMuHanock, komnaxusa G
NPUOEPXXMBAETCA MPUHUMNA «MPUHATUSA PELLEHNA Ha
OCHOBE Ka4eCTBEHHbIX AaHHbIX». B cooTBETCTBUE C
STUM NPaBUIOM B KOMMaHUN OeNaeTCa BCE BOSMOXHOE
ona poctmxkennsa 100%-ro BbiIHOCA KepHa, COXPaHEHNS
€ro eCTECTBEHHOIO HACbILLIEHNSA 1 BCECTOPOHHErO
aHanM3a 0ToBPaHHOro KaMeHHOro MaTepuana.
OcyulecTtneHHbin CIN aHanna CyLeCTBYOLLMX
TEXHONOrnM (M NOAPSAAHbBIX KOMNaHWM BAAAEKOLLNX UMW)
npwusen K BbiGopy HIMM «CnbbypMaru».

Hay4Ho-npon3BoAcTBEHHOE NpeanpusTue
«CnbbypMaul» BnageeTt cneumansHbIMN TEXHONOMUSAMUA
BypeHunst ¢ 0TOOPOM N3OMPOBAHHOIO KepHa,
npenensHO MUHUMN3MPYoLWLMMK punbTpauuio PBO B

KEPH 1 COXpaHALWNMMN ero eCteCTBeHHOE HacCblLeHne.

MoBbiwenune 3ththeKTUBHOCTH

npou3Bo/ACcTBa NPy 0T6OpPE KEepHa

13 onbITa KOHUepHa «LLlenn» B opyrux ctpaHax npu
PasnYHbIX YCNOBUAX BYpeHnst BbIHOC KepHa Ha
MOBEPXHOCTb COCTaBNAeT B cpeaHem 60-70% npw
MeTpaxke oTbopa 20-25 METPOB 3a OAHY CMyCKO-
NOOBEMHYIO OnepaLmio.

VHTerpauma mmpoBoro onbita LLenn v TexHonornn
CubbypMalu, TeCHoe B3aMMOAENCTBME CNELUMANMCTOB

Konu4yecTBo peiicoB
Quantity of rounds’

is done in the company to achieve 100% core recovery,
the preservation of its native wettability and the
comprehensive analysis of a rock material sample. SPD
has analysed existing technologies and sub-contractor
companies which own such technologies and decided
to select one of the technologies of SibBurMash
Scientific Research Enterprise.

SibBurMash Scientific Research Enterprise (SRE) owns
special technologies for drilling with isolated core
sampling which minimize the filtration of water-based
drilling fluid (WBDF) into the core, preserving its native
wettability.

Improving the Effectiveness

of Production during Core Sampling

Based on the experience of SHELL in other countries,
core recovery to the surface under different drilling
conditions comprises on average 60-70% at 20-25
metres sampled metreage per round trip

The integration of the worldwide experience of SHELL
and SibBurMash technology and the close cooperation
between the specialists of the two companies has
resulted in successful core sampling from 27 wells in
the Salym Group’s oilfields, beginning in 2004. The
overall length of the extracted core comprised over
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Fig. 1. Core Recovery Improvement Performance
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B VICINbITAHVME CKBAXWH

06enx KOMMaHU NPUBENU K TOMY, YTO, HaqmHas ¢ 2004
roga Ha CanbIMCKOM rpynne MECTOPOXAEHU Oblf
YCMELIHO OTOBPaH KepH 13 27 CKBaKNH. CyMmapHas
OJIMHa N3BEYEHHOIO Ha MOBEPXHOCTb KepHa CocTaBmna
Bonee 2-x KNIOMETPOB CO CPEOHVM Ka4ECTBOM

BblHOCa 98,9% (CpeaHuin BbIHOC KEpHA B KOMMaHUM
«CunbbypMauu» =94%). BeinonHeHo 82 cnycko-
noobEMHble onepauun. B 68 cnyyasax gocturHyta 100%-
as COXPaHHOCTb KaMEHHOIro MaTepuana.

B Havane coTpyaHuyecTBa, ANnMHa NOAHATOro 3a

OOVH pelc KepHa cocTaBnsana 6-12 MeTpoB (cpegHnin
nokasartenb no 3anagHon Cubupw), 4to Tpedosano 4-6
PENCOB ONA NOMHOro 0TOopa KepHa B UCCNEQYEMOM
mHTepsane (nnactax AC10-AC11).

C Uenblo CHMKEHUSI SKOHOMUYECKUX 3aTpaT U
NoBbILLEHUST SPPEKTUBHOCTN NPOBOAMMbIX PaboT
komnaHuen «Cl0» b1 OCyLLECTBNEH NEPECMOTP
MPON3BOACTBEHHbIX CTaHOAPTOB. VIHTepBan otbopa
KepHa 3a oauH peinc bbin yBenndeH oo 36 MeTpoB (puc.
1). Komnanna CnbbypMalul ycneluHo cnpasunacs ¢
MOCTaBMEHHOW 3aga4en. 3TO NPUBENO K CHYXKEHUIO A0
ymcna aAByx 06LIEro KOMHYECTBa PENCOB Ha CKBaXKMHY.
B anBape 2008 roga 6bin 4OCTUMHYT PEKOPOHbIN
nokasatenb: 48,5 meTpoB 3a oanH pernc co 100%
BbIHOCOM, HECMOTPS Ha CypOBble MOroAHbIE YCOBUS BO
BpemMs onepauun — muHyc 38 rpagycos C°.

B pes3ynbTaTe, MexaHndeckasi CKOpoCTb BypeHust

c oTbopom kepHa ¢ 2004 roga ysennyunach ¢

1,96 M/4ac oo 7,93 M/4ac. 3aTpatbl BpEMEHU Ha
13BredeHne 72 MeTpa KepHa CHU3WUANCL ¢ 6 00 2
OHen. 9TO NO3BONNNO COKPaTUTb Bonee 4em Ha

50% Bpemst BypeHUsT CKBaXKNH C KEPHOM. Takmm
obpasom, «CnbbypMall» ¢ MOMOLLLIO CeUmMan1McToB
«ClNO» nogHan nnaHky oTbopa KepHa Ha TeppuTopun
3anagHon Cnbunpu Ha HOBYHO BbICOTY.

Moaxon K Bonpocam TEXHUKU
6e3onacHocTH 1 0XpaHbl Tpyda
TexHviKa 1 TexHO/10rms oTbopa
KepHa

Mpumensemas B Cr
MeToanKa no oTbopy 1
aHannay 130MpPOoBaHHOIO
KepHa Mo3BONSET MONYyYUTb
KEPHOBbLIV MaTepuarn, B
KOTOPOM MPOHVKHOBEHME
dunbTpaTa 6ypoBoro
pacTBopa B KepH CBEAEHO K
MUHUMYMY .

Hnadparma
Lower Sealing Unit

Bypronoska
Core Bit

[ns aToro ncnonba3yeTcs

KEepPHOBbI cHapsag, «Kl1»

(KEPHOOTBOPHNK NIONNPYIOLLMIA) C BHYTREHHUMM
MAacTUKOBbIMY MeHanamm 1 N30aNPYLLIMM areHTOM
(HemoNsIPHOE MacO) BHYTPU KepHOMPUEMHMKA (puc. 2).

48 | ROGTEC

Quter Barrel

KepHopBatenu
Catcher Assembly

2 kilometres with a 98.9% average quality of core
recovery (average core recovery of SibBurMash =94%).
82 round trips were made. 100% preservation of rock
material was achieved in 68 cases.

At the beginning of this cooperation, the length of the
core withdrawn per trip comprised 6-12 metres (mean
value for Western Siberia), which required 4-6 trips
for a full core sampling in the interval being studied
(formations AC10-AC11).

With the aim of minimising costs and improving the
efficiency of operations, SPD reviewed its production
standards. The core sample interval per trip was
increased to 36 metres (Fig 1). SibBurMash successfully
managed this task, which reduced the total number

of trips per well to two. In January 2008, a record-
breaking figure was achieved: 48.5 metres per trip

with 100% recovery, in spite of severe weather during
operations — minus 38 C°.

As a result, as from the year 2004 the mechanical
drilling speed with core sampling increased from

1.96 m/h t07.93 m/h. The time required for 72 m

core withdrawal dropped from 6 to 2 days, making it
possible to reduce the core drilling time by 50%. As can
be seen from the above, SibBurMash, together with the
specialists of SPD raised the level of core sampling in
Western Siberia to a new height.

Health & Safety Policy

Equipment & Core Sampling Technology

The method for isolated core sampling and analysis
used by CPD makes it possible to receive core material
with a minimum penetration of drilling fluid filtrate.

An isolating core retrieval barrel with an internal plastic
tube and fluid (non-polar oil) inside an inner core
recovery tube is used for this purpose (Fig 2).

Kopnyc  KepHonpuemHuK

Inner Tube

MNoaBecHaA onopa
Swivel Assembly

W3onupytowmin areHT
Isolating Media

Mpobka
Upper Sealing Unit

Puc.2 KoHCTpYKLMS 30MPYIOLLErO KEPHOOTOOPHMKA

Fig.2 Isolating Core Retrieval Barrel Construction

Isolating oil minimizes the impact of drilling fluid filtrate
on the core and plastic cases provide extra protection
against mechanical damage and insulate it from the
environment (Fig 3).
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B VICIMNbITAHUE CKBAXWH

Bnarogaps n3onmpyroLemy areHTy KepH HanmeHee
NOABEPXEH BAUAHMIO (bunbTpaTa 6ypoBOro

pacTBopa, a NiacTUKoBble NeHasbl 0becneqmnBatoT
OOMONHUTENBHYIO 3aLLUTY OT MEXaHUYECKIX
MOBPEXAEHNA N N3OAALMIO OT BHELLHEN cpedbl (puc.3).

[Mpn nogbeMEe KOMMOHOBKWN HMU3a BYpPUIbHOM KOMOHHbI
(KHBK) Ha cTton potopa, KepHOMPUEMHKK CMyCKaeTCs
Ha MOCTKM, FA€E U3 HEro U3BEKaKTCS NIacTUKOBbIE
neHasnbl ¢ KepHOM. LLlecTnumeTpoBble NeHasbl
MapK1PYKOTCS 1 pas3pes3atoTcs Ha MeTPOBbIE CEKLIMN.
[anee, ¢ Topua KaXxgon Nony4eHHON Cekumn
OTKasbIBAKOTCA HEDOMbLUME KYCOYKM 4-5MM TONLLMHON,
1CMNONb3yeMble B fallbHENLLIEM AN 3KCNpeCcC-aHanmMsa
NIUTONOMNN, MUHEPANOMMN N XapakTepa HachILLEeHUs
FOPHbIX NOPOL HEMOCPEACTBEHHO HA CKBaXKMHe. [locne
oTbopa TOpLEBbLIX 0OPA3LIOB CEKLIMM FEPMETNHHO
3aKpbIBAIOTCHA C 06enX CTOPOH 1 OTNPAaBASIOTCA B
naboparoputo ans aHanusa (puc. 4).

Puc. 4 ®oto neHanos 1 TybyCoB C KEPHOM
Fig.4 Picture of the cases and tubes with a core

MpoBoanmas B nabopatopun pacnuioBka KepHa C
nocneaytoumm potorpadunpoBaHnNeM B AHEBHOM U
yNbTpadnoneToBOM CBETE NO3BONAET OPUEHTUPOBOYHO
OLEHUTb BUOUMYIO FNYyOUHY NPOHUKHOBEHUS OBP. Tak,
Ha oTorpadum KepHa B ybTpamoneToBOM CBETE
(prC.5) XOPOLLO BUAOHO, YTO r1ybrHa MPOHNKHOBEHNSA
®BP B kepH He NpeBbiLLaeT B cpeaHeM 5-10MM.

[py 3TOM, HacCbILWEeHNe BHYTPEHHEN HYaCTV KEPHOBOW
KOJIOHKM MPaKTUYECKN He MOABEPXKEHO UCKaKatoLLLEMY
BIIVSIHUIO TEXHUYECKON XMaKocTU. C LIeNblo NPOoBEPKM,
B Cl' 6b1n mpoBegéH 0Toop KepHa ¢ NPUMEHEHNEM
JNIOMUHECLIEHTHOrO pacTteopa (hnyopecLenH-

HaTpus), 0OOaBNSABLIErOCS B CUCTEMY LIMPKYNSLIMN
MPOMbIBOYHOWM »XXMOKOCTW NMpu 0Tbope KepHa (puc.6).

Mocne n3Bne4veHnst, 3 LEeHTpasbHOM YacTu KepHa
BbICBEP/IMBANNCE UMNNHAPUHECKME obpasLipl (2

CM B vMameTpe), HeMea1eHHO KOHCEepBMpYyeMble
nocpeacTBOM NapaduHMPOBaHUS U UCMOMNb3yeMble B
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Puc.3 Onepaups no n3BaevHeEHMO N30MPOBaHHbIX
MEeHaNoB C KEPHOM 13 KEPHOOTOOPHOrO CHapsaa
Fig.3 Withdrawal of Isolated Cases with Core from
the Core Retrieving Barrel

When lifting the bottom hole assembly (BHA) to the
rotary table, the core-retrieving barrel is lowered to the
ramp, where plastic cases containing core samples are
retrieved. Six-metre cases are marked and cut into one-
metre sections.

Then, small pieces of 4-5 mm thickness are cut from
the end of each section and are used for express
analysis of the lithology, mineralogy and rock saturation
type on the well. During the sampling of section end
pieces, sections are sealed from both sides and sent to
the laboratory for

analysis (Fig. 4).

Splitting the core with further photographing in

daylight and ultraviolet light in the laboratory allows an
approximate evaluation of the visible depth of a drilling
fluid filtrate (DFF). The photograph below, Pic. 5, shot in
ultra violet light shows that the depth of DFF penetration
into the core does not exceed 5-10 mm.

-l L W g
EHWE BYR BOI’O PACTEOPA
} ' Dr Im F|Itrate enetratlon Zone

Puc.5 ®otorpadusa kepHa B yibTpaproeToBOM
CBeTe C BUAVMOW 30HOM NPOHUKHOBEHUS OBP

Pic.5 Photograph of a core in ultra violet light with
a visible zone of DFF penetration

Having said that, the saturation of the internal part of
the core column is virtually unaffected by a distortion
effect of technical fluids. For testing purposes,

SPD carried out core sampling using a luminescent
solution (soluble fluorescein), which was added to
the circulation system of the drilling mud during core
sampling (Pic.6).
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Waterflooding

SPE Textbook Series V. 3, 1986

3ABOAHEHVIE

AMNACTOB

3aBOJHEHHUE SIBIISCTCS O{HUM M3 OCHOB-
HBIX METOIOB MOBBIMEHAS HedTeoTIauw,
3¢ PEKTUBHOCTh €r0 MPOBEICHUS 3aBHCHT
OT Ka4yecTBa MNPOCKTHPOBaHHsA. B KHH-
re CHavala pPacCMaTPHBAIOTCS OCHOBHBIC
[PUHIANBl HECMCIINBAOIIETOCS  BBITEC-
HEHHs, 3aT€M OIUCBHIBAETCSl CHUCTEMHAsI
Ipoleaypa MPOCKTHPOBAHUS 3aBOJHCHHSL.
Takke ONMCAHBI HEKOTOPBIE MPOTPaMMEI,
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B kHure u3JIOKEHBI METOIBI HCCIIE-
JIOBAaHMH CKBAXHH HA HECTAllMOHAPHBIX
peKUMax M COOTBETCTBYIOLIME METOMH-
KA MHTEPIpPETAIU, HPUBEACHBI OLCHKU
BIIMSHUS PA3IMYHBIX (PAKTOPOB Ha Pe3yib-
TaTbhl UCCIENOBAHUH, OCBELICHBI BOIPOCHI
IUIAHUPOBAHUST HCCIICIOBAaHUH M BBIOOpA
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B VICINbITAHVME CKBAXWH

JanbHenLem ANs OLEHKU 3arpsa3HEHHOCTI MOPOBbIX
dhnongos punstpatom BP (puc.7).

Puc.7 Ot6op 1 KoHcepBUpoBaHne obpa3LioB
KepHa Ha CKBaKMHE

Pic.7 Core Sampling and Preservation on the Well

MpoBeneHHble nabopaTopHble NCCNeaoBaHUs
rokasasm, Y4TO CTeneHb NMPOHUKHOBEHVS unbTpaTa B
LEeHTpasIbHYIO YacTb KepHa COCTaBNseT B cpeaHem 2%,
T.6. MPaKTN4eCcKn OTCYTCTBYET.

AHanu3 KepHa ¢ cOXpaHeHHbIM HacbIleHUeM

BbICOKMIN NPOLEHT BbIHOCA KEPHA 1 COXPaHeHne ero
€CTECTBEHHOIO HAaCbILLEHNSA BbIBOLAAT FE0IOMMHYECKmE 1
neTpon3N4eCKne NPEAcTaBNeHNsa O MECTOPOXAEHMM,
MOUCTUHE, Ha HOBbIN YPOBEHb 3HAHWM.

O4eBNOHO, YTO BbICOKast COXPaHHOCTb MOAHATOrO
Ha MOBEPXHOCTb KAMEHHOIro Matepuana saBasaeTcs
Ba>KHEWLUMM COCTaBSAOLLMM NOCNEAYHOLLEero

3P PeKTUBHOIrO MOLENNPOBAHNA pe3epByapa

no peaynbTaramMm 1abopaTtopHbIX NCCNeL0BaHUN
OEC, nuTonormm, MnHepanoruy, rpaHynoMeTpumn 1

CTPYKTYPHbIX OCOBEHHOCTEN N3yHaeMblX FOPHbIX MOPOA,

BmecTe ¢ Tem, B 3TOM cTaTbe, aBTOpaM XOTENOCH Obl
chenaTb akLeHT Ha aKTUBHOW paboTe nccnenosaTens
C UMWOXKEBBIMU MaTepuanamu kepHa. B aTom ceeTe,
0COBYIO POJIb MPY aHaNM3e KaMEeHHOro MaTepuana,
Haps4y C nabopaTtopHbIMK OMPEeneNneHnsaMu, UrpatroT
doTorpaum KEPHOBOW KOJIOHKM B HEBHOM
yNbTPadroneToBOM CcBeTe. byayyn 3arpy>XeHHbIMU

B MporpamMmMy obpaboTku 1 MHTepnpeTaumm reonoro-
reoU3nNHEeCKMX JaHHbIX, N300paKeHVs KepHa,
YBA3AHHbIE C KAPOTaXKHbIMW MaTtepuanamy No3BONSIOT
nccnegosartento, B OyKBaslbHOM CMbICTE, YBUOETh
CBOVMMU rfla3amMi BECb Pa3pes, BCKPbITbIN CKBaXKNHOM.

Mo cBoen MHHOPMaTUBHOCTU CHOPMNPOBAHHbIE
LUMDPOBbIE UMUK MOMHOPA3MEPHOIO KEPHA MOXXHO
CPaBHUTb C OBHAXKEHNAMYM FOPHbBIX MOPOA B YCNOBUAX
VX «MTHOBEHHOr0» BbIHOCA U3 HEAP Ha OHEBHYO
MOBEPXHOCTb C COXPaHEHNEM FMYOUHHOIO HaCbILLLEHUS
1 OXapaKTepPU30BaHHbIX B AOMOSHEHNE KAPOTaXKHbIM
Marepunanom. Takne gaHHble NO3BONAT CHATb
OONbLUMHCTBO TPAAWLIMOHHbBIX HEOMPEOENEHHOCTEN
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Puc.6 BeegoeHue NloMMHECLIEHTHOIO pacTeBopa B
CUCTEMY LIMPKYASLMN NPOMbIBOYHOW XUAKOCTU
Pic.6 Introduction of luminescent solution into the
circulation system of the washing fluid

Upon withdrawal, cylindrical samples of 2 cm in
diameter were drilled out from the central part of the
core and immediately preserved by wax coating to be
used in the future for assessing the contamination of
pore fluids by drilling fluid filtrate (Pic.7).

Laboratory research has showed that the degree of
filtrate penetration into the central part of the core
comprises on average 2%, i.e. practically absent.

Core Analysis with Preserved Saturation

The high percentage of core recovery and the
preservation of its natural saturation lead geological
and petrophysical oilfield design to a truly new level of
knowledge.

Obviously, the high degree of preservation of the
rock material removed to the surface is an important
component in the subsequent efficient reservoir
modeling based on the results of reservoir property
studies in the laboratory, lithology, mineralogy, grain-
size classification and the structural characteristics of
the rocks being studied.

Alongside this, the authors of this article want to
highlight the researcher’s thorough work of the image
core materials. Alongsidelaboratory analysis results, an
important role for rock material analysis is played by
the core column photographs taken in daylight and in
ultra violet light. Core images loaded into the program
for the processing and interpretation of geological-
petrophysical data compared with logged materials
allow researchers to see for themselves the whole core
intersection opened by a well. The information value of
the digital images of a full-size core could be compared
with the outcropping of rocks in the conditions of
“instantaneous” recovery from the subsurface to the
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CB$I3aHHbIX C OrpPaHNYeHneM paspeLlatoLLiei
CMOCOBHOCTWN KapOTaXKHbIX METOA0B, YTOYHUTH
NNTOJIOTNKO TOPHbLIX NOpPOoL4, yBUAOETb NCTUHHbIE
MOLLIHOCTI MNPOCOEB, TEKCTYPHbIE OCOBEHHOCTH,
pacnpepeneHne HacblLLeHHOCTW, Hann4dmne HeBNanMbIixX
0S5 KapoTarka reTeporeHHbIX KOSITEKTOPOB.

MonHas CoOXpaHHOCTb KaMeHHOro MaTepuana
YCTPaHSeT Takxxe NpobnemMy NPUBS3KM KepHa K
KapOTa>XHbIM JaHHbIM, NMO3BOJIAA COMNOCTaBIATb
KepHOBbIE I KAPOTaXKHbIE XapPaKTEPUCTUKN TOPHbIX
nopo/, BO BCEM LIEIEBOM UHTEPBAsE C BbICOKOM
CTaTUCTUHECKOM 0BOCHOBAHHOCTbLIO (PUC.8).
MpuBegemM HeKOTOopble NPUMEpPbI, UNOCTPUPYOLLME

0 fe 1
Kn

KB coxp
rK rrkn K kepH KepH KNP kepH

Pe KB HK yac Kn KBCkepH Knp Aac yo

®oTo KepHa

03 pe 0! pe 01 ma 1000

Puc.8 lNpumep conoctaBneHns KapoTarKHbIX
MaTepuasnoB, Pe3y/ibTaToB J1abopaTopHbIX
aHasIM30B KepHa 1 hoTorpadui KepHa B GHEBHOM U
ybTPa1oNeToBOM CBETE

Pic.8 Example of the Comparison of Logging
Materials, Laboratory Core Analysis Results and
Photographs of Core in Daylight and Ultra Violet Light

KJTHOHEBYIO POJIb MOA0OHOM KEPHOBOW MHOPMaLn
npuv paspeLleHn pasnnyHoro poaa reoiorn4eckmnx
HeonpeaeneHHOCTEN.

Tak B 0HOW 13 CKBaXXWH Oblf1 BCKPLIT HOBbIN (A5
paz3bypuBaeMon TEpPPUTOPUM) TN HEPTEHACHILLEHHOTO
reTepOreHHOro KonekTopa — «nec4aHo-rnHUCTLIN
KOHIrioMepaT». B 0TCYyTCTBUN KEPHOBLIX AaHHbIX,
Takow KonnekTop 6bi Obl, CKopee BCEro, MPakTUYecKmn
MOSIHOCTBIO MPONYLLEH, B CBA3U C €r0 «<HEBUANMOCTbLIO»
0151 KapOTaXKHbIX METOO0B 1 CTaHAaPTHOM METOAMKM
X MHTEepnpeTauun (puc.9).

[Mpy BCKPLITUM pa3Befo4YHbIMU CKBaXKMHaMK pa3pesoB
a4YMMOBCKOW CBUTHI Ha y4acTkax Cl[, kak npasuso,
BO3HMKAIOT CYLLIECTBEHHbBIE CIOXHOCTU UHTEpNpeTaLmm
nony4eHHbIx matepunanos I'VIC. MpuynHo 3Toro,
3a4acTylo, ABNSIOTCA KpaHe HU3KNE KONIEKTOPCKME
CBOWCTBA Nopo[, a4MMOBCKOM Nayku, He4OCTaTOYHas

www.rogtecmagazine.com

surface with the preservation of subsurface saturation
and, in addition, are characterised by the logging
materials. Such data allow the elimination of major
traditional uncertainties connected with the limited
resolution characteristics of logging methods, specify
the lithology of rocks, show the true thickness of
formations, their textural features, saturation distribution
and the presence of heterogenic collectors that are not
visible for logging.

The full preservation of the rock material also eliminates
the problem of tying the core to the logging data,
allowing the comparison of the core and the logging
characteristics of rocks throughout the entire interval
with high statistical relevance (Pic.8).

Pic.8 Shows an example of the comparison of
logging materials, laboratory core analysis results and
photographs of core in daylight and ultra violet light.

Below are some examples showing the key role of the
core information for the resolution of various geological
uncertainties:

A new type of oil saturated heterogeneous reservoir—
“sandy-argillaceous conglomerate” (for the particular
drilling territory). If no core data had been available,
Then the chances are that such a reservoir would have
been missed due to its “invisibility” to the logging methods
and the standard procedures used to interpret them (Pic.9).

K TKn KI1 kepH K KMPkepH  ®oTo KepHa
Pe KB HK yac Kn KBCkepH  KIP nc yo

03 Ae 0

1 ma 1000

s

i
E| TMponyLeHHbIit
W reTepPOreHHbIN KONNEKTop
] < Missed Heterogenic
B Reservoir

MecyaHo-rmMUHUCTBIN KoHrnomepaTt Sandy-Argillaceous Conglomerate

Puc.9 lNpumep BbioeneHns HeTeHAChILLEHHOTO
necyaHo-rJIMHUCTOrO KOHIromMepara

Pic.9 Example of Detection of Oil Saturated Sandy-
Argillaceous Conglomerate

When opening the drill core of the Achimov formation
on SPD sites by exploration wells, as a rule, there are
essential problems with the interpretation of logging
materials. This is because of the extremely low reservoir
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B VICIMNbITAHUE CKBAXWH

N3Y4EHHOCTb UX NeTPOMU3NHECKNX XapPaKTEPUCTUK,
3aTpyaHeHnst ¢ Nosly“eHnemM OOCTOBEPHbIX BENYMH
MUHEepannaaLmn nnacToBom BOAbl B MafONPUTOYHbIX
obbekTax 1 T.4.

B TO e Bpemsl, Kak U3BECTHO, aXKe HE3HAYUTENbHbIE
N3MEHEHNSA KanMBPOBOYHbIX MapamMeTpoB
VHTEPMNPETALMOHHON MOAENW ANA NOAOOHbIX
HN3KOMPOHULIAEMbIX KOJIIEKTOPOB MPUBOAAT

K 3HaQ4YUTENIbHbIM N3MEHEHNSAM B OLIEHKE UX
SPMEKTMBHBIX TONLLMH 1 CTEMEHN HaCbILLeHN:. Bce 3T0
MOXXET NPUBECTN K CEPbE3HBIM OLLMBKAaM Mpu NPOrHo3e
NPOOYKTUBHOCTU TaknX Pe3epByapoB, COXHbIX C
nosuLmn nx paspaboTKU.

Tak, Npy aHann3e KapoTarKHbIX AaHHbIX OOHON 13
pasBeno4HbIX CKBaXKUH CI1[, BCKPbIBLLUMX a4MMOBCKYO
Tony (puc.10), MOXXET BOSHUKHYTb BNevaTieHne

O HaMYMM 3HaAYUTENBHBIX SPMEKTUBHBIX TONLLMH K
BO3MO>XXHOW NMepCneKTUBHOCTY pacCcMaTpuBaeMbIX
OT/IOXKEHWUN, B CBA3W C NOBbILLEHHBIMWU 3HAYEHUAMMU
yOEeNbHOIr0 SEKTPUHECKOrO CONPOTUBNEHNSA
OMNeCHaHEeHHbIX NadeK 1N UX BEPOSATHBIM
HedTeHachbIweHreM (prc.10, neeas 4acTb).

BmecTe ¢ TeM, n306parkeHne KEPHOBOW KOMOHKM

B yNbTpadunoneToBOM CBETE YOeanTeNbHO
CBUAETENBCTBYET, YTO M3 OBLLEN KaXKyLLIENCS

3 PEKTUBHOWN TOMLLMHBI, €OBa N, AecsTas YacTb
aBngeTca HedpTeHacbILLeHHON (prc.10, NpaBas 4YacTb).
OcTanbHag nogaesnstowlas AoNA onecHaHeHHbIX
pPasHOCTEN ABNSAETCS, N0 BCEN BUOUMOCTH,

MO0 HEKONNEKTOPOM, NNBO, Tak Ha3blBaeMbIM
«CyBKONNEKTOPOM>», HECMOCOBHbLIM (MPY AaHHbIX
KanuNIsipHbIX AaBAEHUSX) MPUHUMATb HEPTb 1
cofep>KaLlM UCKTIOHNTENIBHO PhIXTIOCBA3aHHYO BOAY.

LpyrnmMm nprMepoM BbICOKOM MHPOPMATUBHOCTU KepHa
C COXPaHEHHbIM HaCbILLEHNEM ABNAETCS BO3MOXHOCTb
o60ocHOBaHNA nonoxxerHui BHK n onpepgenerns
Pa3MYHOrO XapakTepa HaCbILWEeHNA OQHOBO3PAaCTHbIX
necHdaHblx Tef. Tak Ha pucyHke 11 npuBeneH NpuMep
oaHo3Ha4Horo obocHoBaHusa BHK ana nnacta

AC11.2 no matepuranam KEPHOBbIX M300paKeHNI

B yNIbTPaMONeTOBOM CBETE. ITa XXe UIItoCTpaLms
(onc.11) AEMOHCTPUPYET CYLLECTBOBaHWE HE3ABUCKMBbIX
HedTe 1 BOLOHACbILLEHHbIX KAHAMOB B MHTepBane
nnacta AC11.3.

CoxpaHeHne eCTeCTBEHHOIO HAChILLEHNS KepHa
MO3BOASIET HANPAMYIO (METOAOM PETOPTUPOBAHMS)
onpenenvTb TEKYLLYHO BOAO/HEDTEHACILEHHOCTb
KOJI1EKTOPOB (prc.12). Takon noaxond MOXET ObITb

C YCMNEexXoM UCMOMb30BaH A1 NPAMON OLEHKM
HedTeHaChILLEHHOCTM Pa3pe30B CKBaXKMH C Ha4aslbHbIM
HedTeHaChbILWEHNEM U, HTO OCOBEHHO BaXKHO, AN
onpeneneHns TekyLlen HedTeHacbILEeHHOCTY B
06BOOHEHHbIX 30HAX, B CUTyaLMM, KOraa oLeHKa
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properties of the Achimovskaya series rocks, insufficient
exploration of their petrophysical characteristics,
difficulties in obtaining true figures for formation water
salinity, etc.

At the same time, as is already known, even slight
alterations to the calibrating parameters of the
interpretation model for low-permeability reservoirs
result in major changes in the evaluation of their

net pay thickness and their degree of saturation. All
these factors may result in serious mistakes when
forecasting the productivity of such reservoirs,
which are complicated from the point of view of their
exploration.

When analysing the logging data of one of the
exploration wells of SPD’s of Achimov formation
(Pic.10), one can get an impression of the presence

of significant net pay and a possible perspective of oil
production, in connection with the increased values of the
true resistivity of sanded formations and their probable oil
saturation (Pic.10, left part).

The image of a core column in ultra violet light
truly demonstrates that, from the entire, apparent
net pay, barely a tenth of it is oil-saturated (Pic.
10, right part). The rest, the majority of the
sand, apparently indicate either no reservoir, or
the so-called sub-reservoir which, under such

rKn KepHa
KB HK vac Kn KH KnP yo

1 omm

¥ - -

50 03fe.0

Puc.10 [Npumep HEOQHOPOAHO-MOMOCHATON cnabown
HeTeHACHILLIEHHOCTN a4MMOBCKOW CBUTI

Pic.10 Example of Heterogeneous Low-Saturation
Banded Achimovskaya Series
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HedbTeHachIWeHHbIi “kaHan” Water Saturated Channel
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Oil Saturated Channel AC11.3

Puc.11 OueHka xapaktepa HacbILEHUS U
obocHoBaHne BHK no doTorpadusm kepHa B
ynbTpadunoneToBom ceeTe 1 matepuanam IC

Pic. 11 Evaluation of the Saturation Properties
and Substantiation of OWC Based on the Core
Photographs in Ultra Violet Light and Logging
Materials

TeKyLMX BENMYMH KH Mo AaHHbIM KapoTaxa ,
Kak NpaBuso, 3aTpyaHeHa, a ee pesyfbTaTbl He
OOBbEKTVBHbI.

BmecTe ¢ TemM, He06XOAMMO MOMHUTbL, YTO
MonyyYeHHbIE MO KEPHOBBLIM 0BpasL,aM BENHUHDI
He@TeHaChbILLEHVST MOMYT ObITb HECKOJIbKO 3aBbILLEHD,
BCNeacTBuMe Hen3BeXXHOW NoTepy MOPOBOM BOAbI NPU
BbIHOCE, TPAHCMOPTUPOBKE, 06paboTKe 1 aHann3e
KepHa (06yCnoBMeHHOM NpoLeccaMn gerasaunm un
ycywkn). [Mpu aTOM, Hanbonee CUnbHOE NPOSABIIEHNE
aToro ahdekTa HabMtogaeTcsa B MHTepBanax
HeOOHACbILLIEHHbBIX KOJIIEKTOPOB, XapakKTepU3YHOLLIMXCS
MOBbILLEHHbLIM coAep>kaHneM cBobogHon Boadbl. B
obnactu npeaenbHOro HedTeHaChILLEHWS, Fae BCS
nopoBas Boga CTaHOBUTCS OCTATOYHOW 3TOT 3DEKT,
MO MHEHWIO aBTOPOB, NMPaKTUYECKN NCHE3aEeT.

B 3akntodeHne, npuBeaeM MHTEPECHbIN

npumMmep, CBA3aHHbIM ¢ NPobnemMamMu OLIEHKN
He@TEeHACbILLEHHOCTU 1 MPOAYKTUBHOCTMU
reTepOreHHbIX KONMNEKTOPOB. Tak, Mpu BypeHnn HOBOro
KyCTa CKBaXXWH Ha BagenbinCkoM MecTOpOXXAeHNN Oblf
BCTPEYEH HOBbLIN TUM paspesa ¢ aHOMaNbHO HU3KUM
(meHee 40% no gaHHbIM [TIC) HedbTeHaCbILLLEHUEM
Bbllwe BHK. BmMecTe € TeM, pesybTaTbl OCBOEHUA
HOBbIX CKBaXKVH MOKa3ann HEOXKMOAHHO HU3KYHO
0BBOAHEHHOCTb CKBaXKMHHOM MPOAYKLMK, B pe3ynbTate
4Yero JOCTOBEPHOCTb MOAENN HACHILLEHWSI B 3TON

30He 6blna noaBeprHyTa cCoMHeHno. OaHako,

BypeHne CKBaXKMHbI C OTOOPOM KepHa C COXPaHEHHbIM
HaCbILLEHNEM HEMEAEHHO MPOSICHUIO CUTYaLMIO.

Kak okazanocb, KaXKyLLUMACH OTHOCUTESTbHO
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capillary pressure, cannot accept oil and contains
exclusively osmotic water.

Another example of the high informational content of a
core with the preserved saturation is the possibility of
defining of the Oil-Water-Contact (OWC) and determining
various saturation types of the coeval sand bodies. Pic.
11 demonstrates an example of a estimation of OWC
for the AC11.2 bed based on the materials of core
images in ultra violet light. The same picture (Pic. 11)
demonstrates the existence of independent oil-and-
water saturated channels in the interval of the AC11.3
formation.

The preservation of natural core saturation allows

direct identification of the current oil-water-saturation

of reservoirs using a retortion method (Pic. 12). This
approach may be successfully used for directly assessing
the oil saturation of core with initial oil saturation, and
most especially, for identifying the residual oil saturation
of water-cut zones in situations in which assessing such
values as SO based on logging data is very complicated
and the results are not objective.

HauanbHoe HacbliuieHne
Initial Saturation

WN3meHeHHOe pa3paboTKoii HackIWweHne
Saturation Changed Due to Development

i

®oTo kepHa

Kn Ku yo ac

“NpPoMbITble” 30HbI
“Washed Zones”

Puc.12 OueHka HepTeHaChILLEHHOCTI B CKBaXXUHAX C
OTCYTCTBUEM W HANMNHNEM MPU3HAKOB 0OBOAHEHNS MO
OaHHbIM KepHa 1 TIC

Pic. 12 Evaluation of Oil Saturation in the Wells with
and without the Presence of Water Injected Based on
Core and Logging Data
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B VICIMNbITAHUE CKBAXWH

0HOPOOHBbIM KOIEKTOP, MPeacTaBNsaAeT cobomn
TOHKOCIONCTOE MepecnanBaHne NponaacTkoB C
pa3NMYHbIMK CBONCTBaMM, MIOX0 pPas3nnynmoe
no gaHHbIM [TVIC BcneacTeme nx orpaHn4eHHoM
paspeLuatoLen cnocobHocTu (prc.13). MNpu
3TOM, Byay4s PacnofOXKEHHbIMU HEJANEKO OT
3epkasa 4YicTol BOApbl, HaUMeHee NPOoHMLIaeMble
NPOCNOoN SBNSKOTCA MPaKTUHECKN MOMHOCTHIO
BOOHACHILLEHHbIMW NMOA, AENCTBUEM KarnNSpHON
NPONUTKN (OTCYTCTBME CBEYEHWS B Yilb
TparoNeTOBOM CBETE).

Takum 06pa3om, Mbl UMeeM [e10 C MPEUMYLLIECTBEHHO
BOOHACHILLEHHBIMI KOJIIEKTOPAaMM BbILLE MPUHATOrO
ypoBHa BHK. K c4acTbto, BCnegcTeme nx niuoxmx
KOJTNEKTOPCKNX CBOVCTB COAEP>XXaHne B HNX
CcBOOOAHON BOAbI HEBEIMKO U, MO TOW Xe NPpU4nHE, NX
BK1a B OOLLYIO MPOAYKLMIO CKB2XKNHBI MasiO OLLYTUM.
B 10 e Bpems, KoadhdUuMeHT HeDTEHACHILLLEHHOCTH
npocnoeB ¢ ynyyeHHbiM1 PEC cocTaBnsaeT (mo
OaHHbIM KepHa) BenuynHy nopsaka 50%, 4To asnseTcs
HOopMasbHbIM ANS OaHHOrO Tuna KonnekTopa. Bugnmas
e obllast HM3Kas HacbILLEHHOCTL 06yCnoBeHa
ycpenHeHnem KH HedTe 1 BOOOHACHILLEHHbIX
NPOCIOEB.

1 fe. 0
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Puc.13 lNpumep nepecnanBaHns HepTe 1
BOLOHACILLEHHBIX KOJINIEKTOPOB C
pasnnyHbiMu OEC

Pic.13 Example of the Inter-layering of Qil and Water
Saturated Reservoirs with Various Properties

3akniouenne

PestoMumpys, MOXXHO BblAENUTb CRneaytoLe OCHOBHbIE
acneKTbl OCTUrHYTON 3(PHEKTUBHOCTI paboT No
oTOOpY 1 aHanM3y KepHa:

» YMEHbLLIEHVE BpeMeHn 0T6opa KepHa OCYLLECTBIEHO
3a CYET YBENMYeHUS AJIMHbI KePHOOTBOPHMKA, YTO
MPUBESIO K CHUXKEHWIO KOMMYECTBa CryCKOo-
NOABEMHbBIX ornepaLuii Mpu cTabusibHO BbICOKOM
MpOLEHTE BblHOCA
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However, it should be remembered that the oil
saturation values, received on the basis of core
samples, may be slightly higher, due to the inevitable
loss of pore water during recovery, transportation,
processing and core analysis, conditioned by degassing
and moisture loss. Having said that, this effect shows
most prominently in the intervals of under-saturated
reservoirs which are characterised by a high content of
movable water. In the area of full oil saturation where all
pore water becomes irreducible, this effect, according
to authors, practically disappears.

In conclusion, we should like to demonstrate another
interesting example, connected with the problems

of oil saturation evaluation and the productivity of
heterogenic reservoirs. When drilling a well cluster on
Vadelyp oilfield, a new type of reservoir was found
with anomalously low oil saturation above OWC (less
than 40% based on logging). However, the results of
production showed the unexpectedly low water cut
values, casting doubt on the reliability of the saturation
model in that zone. However, the drilling of the well
with core sampling clarified the situation immediately.

It turned out that the seemingly relatively
homogeneous reservoir represented a thin layer
alternation of inter-layers with various properties,
which were not detected based on logging because
of their limited resolving capacity (Pic.13). Less
permeable formations, being located close to the
clean water surface, are almost fully water-saturated
under the influence of capillary imbibing (absence of
glow in ultraviolet light).

Therefore, what we have here are predominantly
water-saturated reservoirs located higher than the
defined OWC. Fortunately, due to their bad collection
properties, the water cut is not high, and for the

same reason their input into the well products is not
significant. At the same time, the oil saturation of inter-
layers with improved reservoir properties comprises

ca 50%, based on core data, which is acceptable for
this type of reservoir. The visible general low saturation
is conditioned by averaging the SO of oil and water
saturated inter-layers.

Summary

It is possible to identify the following main aspects of
the achievements during the operations carried out on
core sampling and core analysis:

» Reduction in core-sampling time is achieved due to
the increase length of the core-retrieving barrel,
which resulted in a reduction in the number of trips
and at the same time ensured a stable high
percentage of recovery

» The reduction in operation time directly reduces
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» COKpalLleHNe onepaLmoHHOro BPEMEHN MPSIMbIM
06pa30M MOHWXAET TPYOOBbIE U AEHEXHbIE 3aTpaThl,
YMEHbLLAET BEPOATHOCTL MOSyHeHNs TPaBM U1, Kak
cnencTeue, yBenn4ymBaeT 6e30MacHOCTb paboT

Poccunckun nogpagymk OO0 HIMNO «CubbypMatu»
OEMOHCTPUPYET Ka4eCTBO MPOBOAMMbIX paboT Ha
YPOBHE, a MO HEKOTOPLIM MOKa3aTeNsaMm 1 BbllLe,
BEOYLLMX MMPOBbIX KOMMaHUA Mo OTOOPY KepHa. Tem
He MeHee, Kak MokasbIBaeT NMpakTnka, Heobxoanmo
BECTW MOCTOAHHYIO PabOoTy MO COBEPLLUEHCTBOBAHNIO
MEepOoNPUATIN MO OTOOPY KepHa A5 MOHUMaHWSA
CIIOXKHOIO CTPOEHNSA MECTOPOXKOEHWI.

Ycnexu B obnactu cbopa KepHOBOW MHdopMaLmm
MO3BOIUMN BbIBECTU MHTEPMPETALMOHHYIO
COCTaB/AOLLYIO Ha HOBbIN Ka4eCTBEHHbIN

YPOBEHb. XOTENOCh Obl TAKXXe OTMETUTb CHATUE
HeonpeneneHHOCTEN B OLEHKE XapaKTepa HacCbILLEHUS
B KEPHOBbIX CKBaXXKMHAX, YCTpaHeHne Npobnem
NPVBA3KM KAMEHHOIO MaTepuana, cosgaHme LUmMdpoBbIX
UMUIDKEN KEepHa — LIEHHOIro AOMOMHUTENBHOIO
NCTOYHMKA MHOPMaLMM O BCKPBLITOM paspese.

labour and financial costs, lowers injury risks and
improves work safety.

The Russian subcontractor SibBurMash Scientific
Research Enterprise OJSC demonstrates the quality of
operations at the same level, and on some parameters,
even at a higher level when compared with the world’s
leading core sampling companies. Nevertheless, the
experience shows that work must be continued on the
improvement of core sampling procedures in order to
understand the complicated structure of oilfields.

Success in the area of core data acquisition enabled
log interpretation to be raised to a new level of

quality. Furthermore, we should like to point out that
the uncertainties in the evaluation of the saturation
properties of core wells and the problems of core data
tying have been eliminated and digital images of core
— a valuable additional source of information on target
formation, have been created.
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