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BocxoAaAwiaa reoMeTpua CTB0Na NO3BOJINT NOBbLICUTD
3ththekTuBHOCTh Pl B rOPM30HTaNbHLIX CKBAXKMHAX

Uprising Wellhore Geometry to Boost Frac Efficiency
in Horizontal Wells

Muxann "anoHoB, FiaBHbIM CReLManmMcT OTAeNa NnaHnpoBaHus ['TM, Mikhail Gaponov, Chief Specialist, Well Intervention Planning Section,
[enaptameHT nnaHupoanns [ TM, LIAO «CamoTnopHedTeras», TNK-BP Well Intervention Planning Dept., Samotlomeftegaz, TNK-BP

PeLuervie 3aaa4m nogaepxaHs BbICOKOroO ypoBHS A00bIYY N04PAa3yMEBaET MakCUmMaibHOe MCOIb30BaHNe
BOBMOXXHOCTEN KaXK4OUW CKBaXKuHbI, B TOM YACJIE, 3a CHET peain3aLmim KOMIMIEKCA re010ro-TeXHNYECKMX
meponpust (M) — rugpasindecknx paspsiBos riaacta (IPl), kucaoTHeix 06paboTok v apyrx. B 2009 rogy
cneumanmctel JenaptameHTa nnanHvpoaHns [ TM OAO «CamoTaopHegTeras» COBMECTHO C KOJIIeramm m3
KopnopatmBHoro eHTpa TNK-BP npegnoxvim 6ecrnpeneneHTHbIVi KOMIIEKCHbIM noaxoa K nposeaeqHwo [Pl
6e3 AOMOIHUTETBHOM MepgopaLmy B rOPU30HTaIbHbIX CKBaXXMHaX C HE3aLEMEHTVPOBaHHbBIM repoppOBaHHbIM
XBOCTOBWKOM B rOPU30OHTaIbHOM yHacTke CTBOJIa. Bbicokast 3(hheKkTvBHOCTb M MepCneKTBHOCTL 3TOrO METo4A
M03BO/IMIIM KOMaHAe paspaboTumkoB ctate obaagatensmu [pemm TNK-BP B 0671aCTvl TEXHO0MV MO UTOram
2009 roga.

To maintain high production rates each well’s potential is to be exploited to the full, for example through well
interventions such as hydraulic fracturing, acid treatments, etc. In 2009, specialists in the Well Intervention Planning
Dept. of Samotlorneftegaz together with their colleagues from TNK-BP Corporate Center proposed an unprecedented
integrated approach to fracturing in horizontal wells with an uncemented perforated liner in the horizontal section that
requires no additional perforation. In recognition of the method'’s efficiency and great potential the project team was
awarded the TNK-BP Technology Award in 2009.
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OAQO «CamoTtnopHedTeras» onepauym no

ryopaenn4eckomMy paspbisy nnacta (TPIMN) B
FOPU30OHTaNBHbBIX CKBaXKMHAX BMNEPBbIE OblN MPOBEAEHDI
B MapTe 2007 roga. HanbosbLuee pacnpoCTpaHeHne
METO[, NONY4M NpU PaspaboTKe BbICOKOMPOHNLIZEMbIX
konnektopos BB10(1-2) 1 HM3KONPOHMULIAEMbIX NACTOB
rpynn AB 1 FOB. B 2009 roay Pl ctanv npoBoauTs
1 B FOPU30OHTasbHbIX CKBavKMHaxX nnacta bB8(0). OH
XapPaKTEPUIYETCS Manon HeTEHACHILLIEHHOW MOLLIHOCTHHO
(2,5 =4 M) 1 OTHOCUTENBHO MaNoV PAaCHNEHEHHOCTHIO,
MPOoHMLaeMocTb cocTasnseT 30 mA. Nomrmo npoyero,
pa3paboTka 3TOr0 0ObEKTA OCNOXKHAETCS HANNYNEM
noACTUNAIOLLErO BOAOHACHILLIEHHOMO MOPU30HTA.

HeobxoamMMoCTb MPUMEHEHNS METOAOB
VHTEHCUMMKaLMM NPUTOKA B CKBaXKMHAX nmnacTta
BEB8(0) obycnosneHa CyLleCTBEHHBIM CHKEHNEM
NPOAYKTUBHOCTW FOPU3OHTANbHbIX CKBaXKWH,
npobypeHHbIX B 2005-2008 rogax: K koHuy 2008 roga
MHOIMe 13 HUX paboTanu B 3alUTyLMPOBAHHOM WK
NeEPUOONHECKOM PEXNME, CPeaHUN 0edbuTt 6e3B800HON
HedTn cocTasnan 10,6 T B cyTku. [NprdmHamMm Takoro
nageHns 0ebutoB MOrM CTaTb:

» KoNbMaTauums Npn3abonHom 30HbI NPy BypeHnn nnm
3aKaH4YMBaHNN CKBaXKUHbI;

» HenpaBubHO NoAobpaHHbIE MW MPOBEAEHHbIE B
HeQOCTaTOYHOM 0Obeme 00pPabOTKN MO YCTPAHEHNIO
PUNbTPAaTHOM KOPKU MPU 3aKaH4BaHuK;

» CHWKEHWE MPOHMLIAEMOCTM B
npr3abonHOM 30He MPW SKCnyaTaumm
CKBaXKMHbI B PE3YybTaTe OBVKEHMS
MEJIKNX HYaCTuL, U3MeHeHU B dhasax
XKNOKOCTEN N fedopmaumm Nopoabl.

HeogHokpaTtHoe npoBeaeHve
KMCNOTHbIX 06paboToK Npr3abonHom
30Hbl U N1aCTUYECKUX NepdopaLuin
C MCMOJ/Ib30BaHNEM LLENEBOro
rMOPOMEXaHNHECKOro nepdopaTopa

He MPUHECTIN OXKMOAEMOro pesyrbTara. 270

Well / ckB. 900E-2

Well / ckB. 12261-2

Samotlorneftegaz first applied hydraulic fracturing

in horizontal wells in March 2007. Since then,

the method has been most widely used to develop
high-permeability BV10(1-2) reservoirs and the low-
permeability formations of AV and YuV groups. In 2009,
the frac program was extended to include horizontal
wells in BV8(0) reservoir, which has a thin net pay (2.5 m
to 4 m), is relatively unsegmented, and has a permeability
of 30 mD. The development of this formation is
additionally complicated by an underlying aquifer.

The need for inflow stimulation techniques in the wells
of BV8(0) reservoir was driven by the substantial drop
in productivity of horizontal wells drilled in 2005-2008:
by late 2008 many of them were operating on choke or
intermittently, with an average water-free flow rate of 10.6
tpd. Possible reasons for this drop in production are:

» Clogging of the bottomhole zone during drilling
or completion

» Incorrectly selected or insufficient treatment to remove
mud cake during completion

» Loss of permeability in the bottomhole zone during
well operation due to movement of fine particles,
changes in liquid phase or rock deformation

Repeated acid treatments of the bottomhole zone and
plastic perforations using a slotted hydromechanical
perforator failed to produce the expected result.
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Well / ckB. 12371-2

HekoTopble CKBaXXNHbI paboTanv B
PEXMME HIDKE PEHTABENBHOMO N BOBCE
yxoaunm B 6e30encTeme No Npu4nHe
OTCYTCTBUA MpUTOKA. OPHEKTNBHOCTb
[Pl no psagy ropysoHTasbHbIX
ckBaxxuH nnacta bB8(0) Takke
oKasanacb BecbMa H1U3KOWM n3-3a
NPOpPbIBA TPELLUMHbBI B HVDKENEXALLMN
06BOAHEHHbIV MNacT. AHAIM3MPYS
nprLYrHbl Heyaady, cneunanmcTbl OAO
«CamoTnopHedTeras» 06HapPy>XXNIn,

4YTO Ha OebunT ckBaKWHbI nocne Pl
3HaYMTENBHO BINSIET rEOMETPUS €€
FOPU3OHTA/TIBHOMO CTBOA; 3aBUCUMOCTU
KO3 rUMEHTa NPOOYKTUBHOCTHA
CKBa2XKVHbI OT OpUeHTaLmm
FOPU3OHTASTIBHOMO CTBOMA B MPOCTPAHCTBE
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Well / cke. 10306-2 A\ Well / cka. 10385-2

A\ KI ckBaXKuH ¢ HOBOII reomeTpmeit
PI for Wells with New Profile

Well / cks. 198E-2

Well / ckB. 77042-2
Well / ckB. 77222-2

AWeH / ckB. 37113-2

225 135

180

/\ K ckBaXvH ¢ nonoroi reomeTpueii
PI for Wells with Slanted Profile

Puc. 1 KOSGXDI/ILI,I/IEHTI:;I MNMPOLAYKTUBHOCTN FOPU3OHTASTbHBIX CKBAXKIH MO OTHOLLIEHIO
K Yrny MEXOY FrOPU3OHTAJIbHbIM CTBOJIOM K MAHVMATBHOMY HATIPAXKEHIHO

Fig. 1 Productivity Indexes of Horizontal Wells Relative to the Angle
between the Horizontal Wellbore and Minimum Stress
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Mo asnMyTy BbISIBIIEHO He Oblo (Puc. 1).
Takun obpa3oMm, Heob6xoaMMOo BbIIo OTpabdoTaTb
ANropUTM NOABOPA U OLIEHKN CKBaXKUH-
KaHgmoaToB ons nposeaeHus P ¢ Tem, YTobbI
B ganbHenLwemM n3bexkatb CUCTEMHbIX OLLMOOK 1
CHU3UTb TEXHOOMMYECKME

1N re0NOrn4eCcKme PUCKN.

B pewennn aTon 3anayn
cneumanmctam OAO
«CamoTnopHedTeras»
nomoranun konnern na CHray-
2, OAO «TNK-HmxHeBapTOBCK>,
LenapTtameHTa
BHYTPUCKBaXKNHHbIX paboT BH
«PasBenka n dobb4a» n BH
«TexHONoOrnm»,

CKBA)XUHbI C «N3HOMNHKON»

BbisiBNeHHblE 3aKOHOMEPHOCTK, onpeaenstoLme aedbut
CkBaxkuHbl nocne [Pl1, nossonunm chopmMmpoBaTth
HOBbI MOOXOM K PELLEHNIO 3a4a4M NHTEHCUDUKALIN
MPUTOKAa B FOPU30OHTAaSIbHbIX CKBaXKMHax. Ero
KJIK0HYeBas naes COCTOUT B USMEHEHUN FTEOMETPUN
FOPU30OHTANIBHOMO Y4aCTKa CTBOSA CKBaXKWUHbI U
co3faHun Hanbonee 6naronpUSTHbIX YCNOBUIM ANA
nocneayoLero NPoOBeAeHNS rMapopas3pbiBa B niactax
rpynn AB, BB n HOB.

TynndHasa ropusoHTasbHast CKBaXKMHa BypuTCs C
MOJSIOron U CUHYCOMOANIbHOM reOMeTpren CTBoSa Ha
rOPU3OHTasIbHOM y4acTke (Puvic. 2), ofvHa KoToporo
coctasnsieT 200-300 m.

Vicnonb3yst METOAbI FEOMEXaHUHYECKOrO
MOAEMPOBaHWA, CreLmanicTbl MPeanoxXmnm

HOBYIO, crneunduyeckyto 1 Hanbonee adhdHeEKTUBHYIO
ona Pl reoMeTputo ropu3oHTaIbHOro y4acTka
CTBOJIa CKBaXXMHbI, MPEAyCMaTpUBAIOLLYIO KpyTOe
BXOXX[EHWE B MNacT C NepexooM B MOSIOrn
BOCXOAALLMIA CTBON C TAKUM PacHeToM, HTOObI
OKOH4YaHue cTBOJa BbIIO BbIlLE, YeM BXOA, B MacT
WX OTCEYEHMEe MOMOrON YaCTW FOPU3OHTASTIBHOMO
cTBONA HenepdopUpPOBaHHBIMK TPyHamMn XBOCTOBMKA
(Pnc. 3). Takon npodunb CKBaXKMHbI, MOSTYHUBLLNIA
Ha3BaHWe «KOPbITO», MPOBOAUTCS BHE 3aBUCHMOCTU OT
OpVIeHTaLMN FOPU30HTANIbHOrO CTBOJSA MO OTHOLLEHWIO
K HanpaBAeHWIO MUHMMAIbHOIO FOPU30HTaIbHOrO
HaNpPsHKEHUST.

Mpwn npoeepeHnn NPl B CKBaXKMHE C BEPTUKATBbHbLIM
OKOHYaHMEM TPELLMHA Pa3BMBAETCS B KOHLIE
FOPU3OHTANBHOIO y4acTKa, Tak Kak reoctaTn4eckoe
OaBneHre Nopodbl B KOHLE CTBOMA MEHbBLLE, YeM Ha
apyrnx yqactkax. CosgaHue TPEeLHbl UMEHHO B KOHLIE
FOPU3OHTANBHOMO y4acTka pacLUMPSET APEHNPYEMYIO
obnacTb nNnacTa, YTo NO3BONSET YBENMUNTL OEOUT
CKBaXXWHbl B HECKOJIbKO pags. 3abonHoe aaBneHmne
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MomnMo yBenuyeHna 0ebuTos u
nosly4eHnA AONONHUTENbHOM A06bIYK
Hedp TN U3MEHEHME reoMeTpun
CTBOJIa NO3BOMUSIO CYLLECTBEHHO
COKpaTUTb 3aTpaTbl Ha bypeHne

Besides boosting flow rates and
producing incremental oil the
change in wellbore geometry has
substantially cut the drilling costs

Some wells had become sub-commercial or were shut
down due the absence of inflow. Frac efficiency in a
number of horizontal wells in BV8(0) reservoir also proved
rather low due to fracturing of the underlying aquifer. As
Samotlorneftegaz specialists were analyzing the reasons
for the failures, they discovered
that the geometry of the

well’s horizontal section had a
substantial effect on the well’'s
flow rate after frac; no effect
was established of the wellbore
spatial orientation on the well
productivity index (Fig.1).

A process for selecting and
evaluating candidate wells

for frac therefore had to be
devised to avoid future systemic
errors and mitigate technological and geological risks.
Samotlorneftegaz specialists were assisted in this task

by their colleagues from SNGDU-2, TNK-Nizhnevartovsk,
Upstream’s Wellwork Dept. and Technology Stream.

SOURCE: TNK-BP / NCTO4YHIK: THK-BP
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Puc. 2 TunnyHas ropnsoHTaibHasg CKBaXKMHA C
CuHycougansHon (A) n nonoron (B) reomeTtpuren

CTBOMa Ha rOpU30HTa/IbHOM Y4acTKe
Fig. 2 Typical Horizontal Well with Sinusoidal (A) and
Slanted (B) Horizontal Section Profile
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SOURCE: TNK-BP / UCTOYHVK: THK-BP
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Puc. 3 opu3oHTanbHas CKBaXKNMHA C FEOMETPUEN
MOJIOroro FOPU30HTASIBHOrO CTBOMA C BEPTUKAbHbBIM

OKOHYaHMEM TUMa «KOPbITO»
Fig. 3 Horizontal Well with Slanted Horizontal Wellbore
and Uprising Termination

npn 3TOM pacnpenenAaeTcAa paBHOMEPHO Mo
roOpn30OHTalIbHOMY CTBOJ1Y, N NMPUTOK N3 CKBaXKNHbI
CHa4daJia nocTynaeTt N3 ropn3oHTaJIbHOro y4acTtka un

Wb 3aTeM 13 CO30aHHOMN TpeWwWHbI B KOHLIEBOW 4acTu.

HoBaa reomeTpua — OTNNYHbIE PE3YNbTATbI

I3MeHeHe KoHLEeNnuum Bblbopa CKBaXKNH-KaHOMOaTOB
B MNOMb3Y FOPU30OHTASNBHBIX CKBaXXMH C BOCXOASALLMM
npouneM NPUBENO K 3HAYNTENBHOMY YBEIMHEHUIO
KO3 uLIMeHTa NPOAYKTUBHOCTW 1 A00bIHM HEPTU
nocne npoBeneHus [PI1.

Tak, no nnacty 6B8(0) 6bino BbinonHeHo 15 onepavuit
B CKBaXXMHax CO cpedHuM aebutom HedTn oo I'TM,
paBHbIM 10,7 T B cyTku. llocne rmagpopaspbisa cpeaHun
0ebUT HedOTW YBENNUYNICA MOYTU B YETbIPE pasa u
coctaBun 41,1 T B cyTkM (Puc. 4).

Kpome Toro, no pekoMeHgaumm oTAena nnaHMpoBaHns
'TM OAO «CamoTnopHedTeras», B 2009 rogy
rOPU3OHTaNIbHbIE CKBaXKWHbI, MPOBYpEeHHble Ha NAacTbl
rpynn AB, BB, OB, 6bi1 NocTpoeHbl C reoMeTpren
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Wells with a Twist

With proper understanding of the factors affecting a
well’s flow rate after frac it became possible to approach
the task of inflow stimulation in horizontal wells in a

new way. The basic idea was to alter the geometry of
the horizontal section of the wellbore to create the best
conditions for subsequent frac in the formations of AV,
BV and YuV groups.

A typical horizontal section of a well is drilled with a
slanted or sinusoidal wellbore geometry (Fig.2); the
length of the horizontal section is 200 m to 300 m.

The team used geomechanical modeling tools to devise
a brand new geometry for the well’s horizontal section
that will boost frac efficiency. The well makes a steep
entry into the formation before rising gently in such a way
that the end of the wellbore is higher than the entry point
or the point at which the slanted part of the horizontal
wellbore is cut off by the unperforated liner pipes (Fig.3).
This uprising well profile can be drilled irrespective of

the direction of the horizontal wellbore in relation to the
minimum horizontal stress axis.

When wells with a vertical termination are fractured,

the rock pressure at the end of the bore is lower than

in other sections and a fracture forms at the end of the
horizontal section. With such a fracture the drainage
zone within the formation can be expanded, thus
increasing the well’s flow rate by several times.

The bottomhole pressure is distributed evenly along the
horizontal bore and therefore the flow enters the well first
in the horizontal section, and only later from the newly
created fracture at the end.

BHepnpeHue HoBOro nogxopa K
nposegeHuto Pl Ha ropn3oHTanbHbIX
CKBaXkuHax Tonbko B OAO
«CamoTnopHedTeras» no3sonuT
«OXUBUTb» 51 CKBaXXUHY

New frac approach in horizontal wells can
‘revive’ 51 wells in Samotlorneftegaz alone

New Geometry Brings Excellent Results

Altering the candidate well selection criteria in favor of
horizontal wells with an uprising profile has resulted in
a substantial increase in the productivity index and oil
production after frac.

In BV8(0) reservoir 15 fracs have been performed in
wells with an average initial flow rate of 10.7 tpd. After
frac, the average flow rate increased by almost four
times and reached 41.1 tpd (Fig.4). Moreover, following
recommendations from the Well Intervention Planning
Section of Samotlorneftegaz, in 2009 horizontal wells
penetrating the formations of AV, BV and YuV groups
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2-4 November

Aktau, Kazakhstan

Grand Nur Plaza Hotel and
Convention Center

MANGYSTAU
OIL & GAS

OILTECH
MANGYSTAU

2nd Mangystau Regional Petroleum
Technology Conference

2-3 NOVEMBER 2010
Aktau, Kazakhstan

Grand Nur Plaza Hotel and Convention Center

5th Anniversary Mangystau
Regional Oil, Gas & Infrastructure
Exhibition

www.mangystau.oil-gas.kz li

Organisers:

E GROUP PLC ‘I Teca

ITE (London) Tel.: +44 (0)20 7596 5000;
Fax:+ 44 (0)20 7596 5106;
oilgas@ite-exhibitions.com

Iteca (Almaty) Tel.: +7 (727) 258 34 34;
Fax: +7 (727) 258 34 44;
oil-gas@iteca.kz

Iteca (Aktau) Tel.: +8 701268 73 09

Iteca (Atyrau) Tel.: +7 (7122) 58 60 88/ 58 6150;
Fax: +7 (7122) 58 60 88/ 58 6150
natalia.makisheva@iteca.kz



B [JOBblHA

90

80

70 4
60 +
50 +

Fluid Rate

40 1

[0ebuT >xngkoctu

30 4
20 +
10 +

—+ 140

80,7

T 120

+ 100

}
[+2]
o
Oe6ut HedTH
Oil Rate

-4 -3 2 -1

MecAubl paboTbl
Months of Operation

Puc. 4 [InHamnka paboThbl
rOpPU30HTasbHbIX CKBaXXWH C
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Fig. 4 Horizontal Well Performance
Before and After Frac

MOMOrOro ropu3oHTaNIbHOrO CTBOMA C BEPTUKASIbHBIM
OKOHYaHMEM «KOPbITO». [locne BypeHns 1 3apeskun
OOKOBbIX CTBOMIOB Ha 15 CKBaxKMHax Oblnn NPOBEAEHDI
P co cpegHM NpUPOCTOM OebUTOB 45,8 T B CYTKW.
ObLas gononHuTensHasa Aobbl4a HedhTy Mo 30 CKBaDKMHAM
3a 10 mecsaueB 2009 roga coctaBuna 103,3 Thic. T.

[oM1MO YBENMHEHWS EOUTOB U MOJTYYEHNS
OOMONHUTENBHOM A00bIMU HEDTU MBMEHEHME FTEOMETPUM
CTBOJ1a MO3BOMMMO CYLLIECTBEHHO COKPAaTUTL 3aTparb!

Ha BypeHue 1 3ape3Ky BTOPbIX CTBOJIOB. Bo-nepBbIX,
nocsne npoBefderHus [Pl opeHnpyemas nnowlanpe nnacra
yBenmdmBaeTca 0o 100 M 3a cHET NosyavHbl TRELLMHBbI,
MO3TOMY AN151 CKBEXKVHbI HOBOW KOHCTPYKLMM JOCTaTOHHO
rOPU30HTasTb- HOMo y4acTka ajimHom 100-150 m, B TO
BPEMS KaK [JIMHa FOPU30HTAIBHOIO y4acTKa «00bIHHOM»
CKBaXKMHbI cocTaBnsieT 250-300 M. YMEHbLLEHE JINHbI
CTBOJ1a COKpaLLIaeT CPOKM BYPEHIS, 1 COOTBETCTBYIOLLME
cTaTbW 3aTparT (B OCHOBHOM, Ha TenemMeTputo). Kpome
TOro, NOSIBNSETCS BOBMOXXHOCTb COKPaTUTh 1 CaMo
YMCNO CKBaXKNH — BMECTO [ABYX HAKJIOHHO-HamnpaBieHHbIX
CKBaKVH C MOCNeOyHOLLMM rapopas3pbiBOM AOCTATOHHO
MPo6ypUTb OIHY FOPUSOHTASTbHYIO CKBEXKUHY C
BOCXOASALLMM Npodomnem m nposecty B Helt [PIT.

Takm 06pasoM, B COBOKYMHOCTW, Mepexom, K CTROUTENBCTBY
CKBE&XKVH C reOMETPUEN «KOPbITO» NO3BONSAET COKPaTUTL
CTOMMOCTb O06bI4M 0aHOro 6appens HedT 0o 15%.

MepcneKTHBbI TEXHONOTUM

Mo oueHkam pa3paboTHMKOB NPOEKTa, BHEAPEHME
HOBOro noaxona k nposegeHuto Pl Ha
FOPU30HTabHbIX CKBaXKMHaX Tonbko B OAO
«CamoTnopHedTeras» NO3BONT «OXXUBUTb»
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CpenHuii [ebuT XXMAKOCTU, M3 B CYTKU

L Average Fluid Rate, cu. m per day
O6BOAHEHHOCTD, %

¢ Watercut, %

A CpeaHwin 0ebut HedpTu, T B CYyTKM

Average Oil Rate, tpd

SOURCE: TNK-BP / ICTOYHWK: THK-BP

were drilled with a gently stanting wellbore and an
uprising termination. After drilling or sidetracking, fracs
were carried out in 15 wells, producing an average
incremental flow rate of 45.8 tpd. Over 10 months of
2009, the total incremental oil production from the 30
wells was 103,300 t.

Besides boosting flow rates and producing incremental
oil the change in wellbore geometry has substantially

cut the cost of drilling and sidetracking. First, owing to
the half-length of the fracture the drainage area within
the formation increases to 100 m after frac; therefore

a horizontal section of 100 m to 150 m is sufficient in

a new-style well, compared to 250 m to 300 m in a
‘conventional” well. With the shorter wellbore the drilling
time and, therefore, costs (mainly telemetry) are reduced.
There is also an opportunity to reduce the number of
wells: in place of two directional wells with subsequent
fracs it is now sufficient to drill one horizontal well with an
uprising profile and frac it.

As a result, drilling wells with an uprising geometry can cut
the cost of producing one barrel of oil by up to 15 percent.

MpennoXeHHbI Noaxoa OTKpbiBaeT
HOBbl€ BO3MOXHOCTW ANA BOB/EeYeHnA
B pa3paboTKy TpyaAHOAPEHUPYEMbIX
3anacos, a TakXxe AnA onTMMmusauuu u
WHTEeHcnduKaumm cuctembl paspaboTkun
MECTOPOXAEHWM

Approach opens up new opportunities to
develop hard-to-recover reserves

www.rogtecmagazine.com



PRODUCTION M

51 ckBaxkmHy. Nony4eHHble B XOAe aHann3a
aphekTnBHoCTU [P BbIBOABI BbINV YHYTEHBI 1 MPU
NMaHNPOBaHUN NPON3BOACTBEHHOW OEATENIbHOCTU
npegnpuatna Ha 2009-2010 rogpl:

» FOPU3OHTA/IbHbIE CKBaXKWNHbBI U BTOPbIE CTBOJSIbI
C FOPU3OHTasIbHOW CceKumen Ha nnacTbl rpynn AB,
BB8(0) n bB10 n KOB byayT 6ypuTbCa C BOCXOOSLLEN
reOMETPUEN CTBOSIA, MOCIE Hero B HUX OyaeT
npoeefeH [Pl (46 CKBaXKWH);

» [ANs 06CafKM ropU30OHTaNIbHOM YacTy BHOBb
NMPOBYPEHHbBIX CKBaXKMH ByAeT NCNONb30BaTLCS
noaroToBnenHbin ansa P dhunbTp 6e3 ceTkm ¢
anameTpoM oTBepCTuin 16-18 MM, 4TO obecneynT
OOMNOSHUTENBHOE CHWKEHNE 3aTpaT 3a cHeT
nckM4HeHns nepdopavmm nepeg MPI;

» MPU BYPEHNN FOPU3OHTASIbHBIX CKBaXKMH U
3apesKe BTOPbIX CTBOSIOB ByayT MPUMEHATLCS MEHEE
OOpOorocTosLme 6ypoBble pacTBOPbI (0OMyCKaeTCs
B CBA3M nocneayowmm nposeaeHnem MPT1), 4to
TakXXe CHU3UT 3aTpaThbl Ha BypeHue;

» NnaHmpyeTcsa nposeneHne opyx P B
FOPU3OHTASBHbBIX CKBaXKMHAX — B HaYase U B KOHLIE
CTBONA, YTO MNPUBELET K YBENNHYEHNIO KOS DMLIMEHTA
MPOAYKTUBHOCTY 1 OBECneYnT MakCUMasbHbIN
KO3 PULIMEHT HeTENIBNEHEHNS.

MeTop yBenmyeHus NpoayKTUBHOCTU FOPUSOHTaSIbHbIX
CKBaXKWH, NpeanoxxeHHbii B OAQ «CamoTnopHedTeras»,
MOXET TaKXKE HANTU MPUMEHEHIE U Ha APYIUX NPeanpUsTASIX
THK-BP, skcnnyaTtrpyroLLmx ropU30HTasTbHbIE CKBaXKNHDI
C HU3KMM KO3 MULIMEHTOM NPOOYKTUBHOCTU. BHeOpsTb
3Ty TEXHONOMMIO PA3PabOTUNKM PEKOMEHYIOT NOSTArHO, C
npeasapUTebHbIM ONPOBOBaHMEM Ha «MIOTHBIX» MPOEKTaxX
00 10 CKBaXKWH C LIefIbo yHeTa OCODEHHOCTEN Pa3N4HbIX
PErMOHOB 1 MeCTopOXAeHU KoMnaHnn. VIcnone3ysa onbIT
npoekTa, peanusosaHHOro B OAO «CamoTnopHedTeras»,
opyrve npeanpustus THK-BP cmoryT nnanmpoBats

BypeEHMEe FOPU3OHTANBHBIX CKBaXXMH 1 3aPE3KM BOKOBbIX
CTBOJIOB C FOPU3OHTAIbHOM CEKLIMEN HA BCEX MnacTax C
nocneaytoLym P,

Y4acTHUKN NMPOEKTHON KOMaHObl YBEepeHb!, YTO B

uenom anst KoMnanmm npennoxXeHHbIin Noaxom
OTKPbIBAET HOBbIE BO3MOXXHOCTM [OJ151 BOBNEYEHNS B
paspaboTKy TPYOHOLPEHUPYEMbIX 3aMacoB, a TakXKe AN
ONTUMMN3ALMN N MHTEHCUMDMKALIMM CUCTEMbI PaspaboTKu
MECTOPOXXIAEHWIA, MEIOLLIX KaK HN3KOMPOHMLaeMble,
Tak 1 BbICOKOMPOHULIAEMbIE MNACTbI.

B cBoto ovepefp, paspaboTymkm NpoekTa He
NAAHMPYIOT OCTaHaBIMBATLCS Ha LOCTUMHYTOM:

MOVCK HOBbIX METOAOB MOBbILLEHMS HEPTEOTAa N
NJacToB MPOAOIKUTCA 1 B ByayLleMm, Bedb OONS
TPYAHOU3BIEKaEMbIX 3anacoB HETV pacTeT C
KaKObIM FO0M, & 3Ha4UT, MOUCK METOAOB MOBbILLEHMSA
3(hHEKTUBHOCTU CKBaXKNH BYOET BCEraa OCTaBaTbCs
aKTyaJIbHOW 3afaden.

www.rogtecmagazine.com

Future of the Technology

The project team estimate that this new frac approach in
horizontal wells can ‘revive’ 51 wells in Samotlorneftegaz
alone. The results of the frac efficiency analysis were
considered when planning the subsidiary’s operations in
2009-2010:

» Horizontal wells and sidetracks with a horizontal
section penetrating the formations of AV, BV8(0),
BV10 and YuV groups will be drilled with an uprising
wellbore geometry and subsequently fractured (46 wells)

» A screen-free filter with 16 m to 18 mm openings
specially designed for frac will be used to case the
horizontal section of the new wells; with no need for
perforation before frac the costs will be further reduced

» Less expensive muds will be used when drilling
horizontal wells and sidetracking (permissible where
frac is to follow) to further reduce drilling costs

» Two fracs are planned in each horizontal well — at the
start and at the end of the wellbore, thereby boosting
productivity and maximizing oil recovery

The method proposed by Samotlomeftegaz to boost
productivity in horizontal wells could also be used in other
Company subsidiaries operating horizontal wells with

low productivity indexes. The project team recommend
introducing the new technique step-by-step,with pilot
tests involving up to 10 wells to take account of the
specific features of the different regions and fields where
the Company operates. Using the experience gained in
the Samotlorneftegaz project other TNK-BP subsidiaries
can plan drilling of horizontal wells and sidetracking with
horizontal sections in all formations with subsequent frac.

[Op30HTanbHbIE CKBaXUHbI ByayT
6ypuTbCA C BOCXOAALLEN reoMeTpuen
cTeBona v nocneaywowmm NPTl

Horizontal wells will be drilled with

an uprising wellbore geometry and
subsequently fractured and to optimize
and intensify development of reservoirs

The project team are confident that for the Company as
a whole this approach opens up new opportunities to
develop hard-to-recover reserves and to optimize and
intensify development of both low-permeability and high-
permeability reservoirs.

For their part, the project designers plan to build further on

what they have achieved so far. The search for new methods

of enhancing oil recovery will continue; the share of tight oil

reserves increases year by year, which gives permanent focus
to the search for methods to improve well efficiency.
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