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«CanpiM ITetTposieym JleBeOIMEHT>

COBMECTHO C KoMIaHuen JIlmomoepkes»
OBbLIa IPOBE/IEHA OLICHKA IEPCIIEKTUB
HE(PTEra30HOCHOCTH OTIOKEHUN 6AKECHOBCKOM
CBUTHI (IU1aCcTOB IO0), KOTOPAS ABIACTCA
YHUKAJIbHBIM I'€OJIOTUYECKUM PE3EPBYAPOM,
UMEIOI UM HETPAJANULIMOHHBIE IPU3HAKU 3aJIEKEH
YIVIEBOAOPOAOB U CJIATAIOIIUX UX KOJIJIEKTOPOB.

KomnnekTopsl 6aKEHOBCKOI CBUTHI B

OOJIBIIUHCTBE CIYYAEB IIPECTABIEHBI ITTMHAMU,
O60raleHHBIMA OPTAHUYECKUMU BEIECTBAMH,
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Q1 2009 Salym Petroleum Development

BV. (SPD) jointly with Schlumberger

Logelco Inc. carried out an assessment
of oil and gas content presence in Bazhenov
formation deposits (JS-0 formation). This is a
unique geological horizon with unconventional
indications of hydrocarbons and reservoirs.

Hydrocarbon reservoirs of Bazhenov formation

in most of the cases are represented by shales,
enriched with organic content, siliceous deposits
and cavernous fractured carbonate rock. One of
the most important tasks of Bazhenov exploration



CHWJIUIUTAMU U TPENTUHHO-KABEPHO3HBIMU
Kap6OHATHBIMU TOpOAaMU. OHA U3 BAXKHEHIIINX
33/1a4 U3Y4E€HU S OTIIOKEHUN 6A’KEHOBCKOM
CBUTBI — IOUCK HAUOO0JIEE TIEPCIEKTUBHBIX
HE(TEHACHIIIEHHBIX 30H C IIOMOIIbIO PA3HBIX
METOJOB U TEXHOJIOTHUM. KaK 4aCcTh 3TUX
UCCJIEIOBAHU OBLIIO 3AIJIAHUPOBAHO OYPECHUE
TPEX CKBA’KUH B 30HBI, OJ]HA U3 KOTOPBIX
XAPAKTEPHU30BAIACh AHOMAJIBbHO BBICOKOH
TEMIIEPATYPOU > 135 °C 1 OKHUTAEMBIM
IJIACTOBBIM J1aBiieHueM A0 600 aTMm.

[ peanusany 1 KOOPAUHAIUU 3TOTI'O
NpPOEKTA ObLI IpUBJiedeHsl OTaea THKT
BHYTPHUCKBA)KUHHBIX TEXHOJOTUI KOMIAHUH
JIlmomMbeprke», 001a4AI0IUI HEOOXOAUMBIM
OIIBITOM, TIEPCOHAJIOM 1 OOOPYAOBAHUEM.

Ha noAroToOBUTEIBHOM 3TAIIE CKBAKUHA

ObLI1a TPOOYypeEHA U 06CAKEHA OYPOBOH
YCTAHOBKOW HAa MHTEPBAJIE 1O KPOBJIU I1J1ACTOB
100. Co cnymenout HKT 1 nocakeHHbIM
HAKEPOM CKBAKMHA Obl/IA IEPEAAHA OpUTaje
I'HKT 111 HEHANIPaBJIEHHOTO YITyOJIEHUA B
HMIKEJIEXKAIYE IIJIACTHL. B 1Ie/X TOoTy4eHu s
JIAHHBIX O JIOJITOBPEMEHHOM JICOUTE I1J1ACTA,
HE34KAJIbMATUPOBAHHOT'O OYPOBBIM PACTBOPOM,
3TOT UHTEPBAJI ObLII IPOUJICH U UCITBITAH HA
genpeccuu. CpeacrsamMu
reo(pU3UKHU IIPOBEJEH KAPOTAXK
HEOOCAKEHHOT'O CTBOJA.

Kak 3aBepmaromas cragus —
UCCJIElyeMBIH UHTEPBAJ ObLI
3aKOHCEPBUPOBAH YCTAHOBKOM
LIEMEHTHOI'O MOCTA YEPE3

I'HKT B COOTBETCTBUU C
YTBEPKACHHBIMU IIPOLIEAYPAMU
U IPABUJIAMU.

Wnrtepsai c
HEOIIPEJECICHHBIM IJIACTOBBIM
JlaBJICHUEM ObLII IIPOOYPEH
KOMJITIOOMHI'OM 6€3 OITACHOCTH
HAHECCHUS BpEa IIEPCOHATY
U OKpyzKaronen cpeje. boimu
OIIPE/IEICHBI ITAPAMET PBI
HE34KaJIbMATHPOBAHHOI'O
[J1ACTA-KOJIJIEKTOPA KAK
BO BpeMs OYpEHUS, TAK U
ITOCPEACTBOM UCCIIEIOBAHUSA
ITIOHMKCHU A ypOBHH B
ckBaxuHe. [Ipounssenena
34ITUCh KAPOTAKHBIX TUATPAMM.
OnpIT paboThI C KOUJITIOOUHI'OM
U CIIOCOOHOCTD 41 THPOBATH
TEXHOJIOT'UIO K HYXAaM
Pa3BeOYHOIO OypEHU U
MIPOGHON IKCILIYATALINH
MTO3BOJIUIN YCHEMTHO TPOBECTHU
3TY OIIEPAIIHIO. }

technologies
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PETROLEUM

is to locate the prospective oil zones using
different techniques and strategy. As a part of this
effort three wells were to be drilled in prospective
oil zones, with one of them being characterized
by excessive temperature of more than 135 *Cand
anticipated formation pressure of up to 600 atm.

Possessing necessary expertise, qualified
personnel and equipment, Schlumberger Well
Services was involved in project execution and
coordination. Initially, the well was drilled and
cased conventionally by the rig placing section
TD into the Upper Bazhenov Member (JS-0).
With tubing installed and packer set, the well
was handed over to Coiled Tubing team for non
directional well deepening into underlying Middle
and Lower Bazhenov. Drilling of this section was
performed in underbalanced condition in order
to assess the long term unimpaired productivity
of the formation. The survey section of the well
was tested and then logged
by means of wireline. At the
final stage, the section was
abandoned by setting the
cement plug through the
coiled tubing in accordance
with approved procedures
and standards.

The survey section of
the well with undefined
formation pressure was
drilled underbalanced

a

Uvat Formarion,
~1047m TVDSS

with Coiled Tubing with no
danger to people and the

environment. The reservoir

AS10-11 Reservoir,
=2104m TVDSS

characteristics with skin

effect eliminated both while

BS-8 and Achimov,

~2445m TVDSS

drilling and during the well
test stage were collected.

The most complete possible
suite of logs was acquired

Upper Bazhenov
~2744m TVDSS

in openhole by wireline.

Mid Bazhenov
~2754m TVDSS

Experience in coiled tubing
and ability to adapt this

Base Bazhenov

technology for well testing

Abalak,

=2793m TVDSS

and exploration drilling

Pucynox 1 — Hccnedyemoie naacmot
Figure 1 — Exploration targets

needs, let Schlumberger to
successfully perform this
operation.

The following
performance indicators }
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JIOCTUTHYTHI CJIEYVIONIHE TOKA3ATEIN: Ha
44-MUNIUMETPOBOM TH6KOU TPy6e HS-90
C UCIIOJIb30BAHUEM 54-MUJUIUMETPOBOI'O
3260UHOrO ABUTATENS U 70-MUJTIUMETPOBOI'O
JIOJIOTA OBLI YCIEITHO BCKPBIT UHTEPBAJL.
[Tony4eHO 76 M OTKPBITOT'O CTBOJIA C
YCTOMYUBBIMU CTEHKAMH, IPOXOJAIIETO YEPE3
n1acTel FOO0. IOCTUTHYTA CKOPOCTD IPOXOAKU
7,2 M/4ac. bypenue npoussoauioCh o
YCTAHOBJIEHHOMY H4 KPOBJIE IIACTA A3UMYTY U

yriy 6e3 JOIIOTHUTCIBbHBIX CPCACTB TCIICMCTPHU.

VICKpUBJIEHUE CTBOIA CKBAKUHBI IIPU
3TOM HE IIPEBBICUJIIO 2,75 rpagyca/30 m.
1o 3aBEpIIEHNN UCCIEJOBAHUH
UHTEPBAJ 3A1IEMEHTHPOBAH ITyTEM
BBIMCHICHM I CMECH HENTOCPEICTBECHHO
Ha 3a260¢ yepe3 'HKT.

HecMOTpst HA TO YTO B 3TOM
U GOJIBIIMHCTBE CIY4Ya€B
PAa3BEIBIBAIOTCS U AKCIIYATUPYIOTCS
IJIACTHI YEPKAMTUHCKON CBUTHI
(AC-11), o11€HKA ITIEPCIIEKTHB
HE(PTEra30HOCHOCTH OTJIOKEHUN
HIKEJIeKaIIeH 6aKEHOBCKOM
cBUTHI (T1aCcTOB IO0) TaK)Ke
ABJIAETCA HEOTBEMJIEMOM YACTHIO
JIMIIEH3UOHHBIX COIVIAIICHUI
KOMIIAHUMU. [IpOBEEHHAA OTAEIOM
KPC onepanus 1o 3a0ypuBaHHUIO
«CMOTPOBOT'O» CTBOJIA HA JIENPECCUU
cpeacreamu 'HKT aBisietTcs
IPHUMEPOM IKOHOMHUYECKU
3 PEKTUBHOI'O PEIIEHUS,
TIO3BOJIUBIIETO MIOJYYUTD JJAHHBIE O

IacTax baskeHOBA HA TUIICH3UOHHOM  Pucynok 3 — fonomo 70 mm oas

UCCNIe008AMENBCKOZ0 OyPeHusn
YHACTKE, HE yCIIOKHIAN KOHCTPYKIHIO Figure 3 - Drill bit 70 mm for exploration

CKBAXKUHBL © drilling
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Pucynox 2 — Hupryarayuonnan
cxema 0151 UCC1e008aAmMeNbCKOZ0
oypenusa I’'HKT na oenpeccuu

Figure 2 - Circulation scheme
Jor CTunderbalanced
exploration drilling

were achieved: survey section was successfully
drilled with 44 mm coiled tubing grade HS-90,
54 mm downhole motor and 70 mm PDC bit.
There were 76 m of openhole section with clean
and stable formation walls penetrating all JS-0
formation. Maximum rate of penetration was
7.2 m / hour. Drilling was done from the top of
the formation with azimuth and deviation set by
conventional drilling rig. No devices were used for
directional control. Dogleg severity was not higher
than 2.75 degrees / 30 m. Upon the end of well
test and logging, the survey
section was abandoned by
placing the cement plug
through the coiled tubing.
Despite the fact that
oil is produced out of the
sandstones in the Lower
Cretaceous Cherkashin
(AS-11) in this and most
of the cases, assessment
of presence of oil and gas
content in underlying
Bazhenov formation
deposits (JS-0 formation)
is also an essential part of
license commitment for
the company. Peephole
underbalanced coiled tubing
drilling done by workover
department is an example of
cost effective solution that
delivers on commitment to
explore the high-pressure
Bazhenov in licensed area
without up-scaling
the well. ©



