B BYPEHUE

OO0 «THK-YBaT» coBepLUEHCTBYET

TEXHONIOMN BYPEHNS TOPUSOHTASTbHbIX
CKBaXKVH Ha YCTb- eryCCKOM MECTOPROXAEHNI

TNK-Uvat Introduces Cutting-Edge Horizontal
Drilling Technology in Ust-Teguss

C uesnbio yBEe/IMHEeHNS SKOHOMUYECKON 3(DHEKTUBHOCTY 1 COKPALLEHUS BDEMEHN BYPEHUST rOpPU30HTaIbHbIX
ckBaxuH crieymaanctel OO0 «THK-YBat» ncnsitany Ha YCcTb-TerycCKoM MECTOPOXAEHUN TEXHOIOMNIO BYpeHUs
C MUHUW-MINOTOM. B pe3ynbTate CPOK CTPOUTEbCTBA CKBAaXXWUH YMEHbBLLMIICS Ha TpeTb — ¢ 46 4o 30 cyTok.

TNK-Uvat tested a mini-pilot hole drilling technology in its Ust-Teguss field to improve economic efficiency
and reduce horizontal well drilling time. As a result, well construction time has been cut by 30 percent — from

46 days to 30 days.
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yCTb—TeryCCKoe MECTOPOXXOEHME — OAHO U3
KIKOYEBbBIX MECTOPOXAEHWI YBATCKOW Mpynbl

— HaxoOuTCs B MepBOW CTaaMn NPOMbILLNIEHHOM
pa3paboTKK: B OaHHbII MOMEHT 30eCb BEAETCS
VWHTEHCUBHOE 3KCMyaTtaunoHHoe BypeHue. B cBasu ¢
XOPOLWNMU (DUNbTPALMOHHO-EMKOCTHBIMU CBOMCTBaMM
(PEC) nnacta K02 (ko MULMEHT MPOHNLAEMOCTU

— 150 mA, nopuctocTtb — 0,19, MOLLHOCTb NnacTa —
17 M, HebTeHacbILLEHHaA MOLWHOCTb — 10 M, NnacT
VMEET HEMPEPbLIBHOE PacnpOCTPaHeHe, OTCYTCTBYHOT
30Hbl BbIKIMHUBaHWS U TMHU3aLMN) 30eCb aKTUBHO
MPUMEHSIETCS TEXHOIOMNS FOPUIOHTANIBHOIO BYPEHUS
CKBaXXWH. o gaHHbIM Ha 1 aHBapsd 2012 roga, Ha
MECTOPOXAEHUM NPOBYPEHbLI 23 FrOpU30HTabHbIE
CKBaXXWHbI CO CPEOHUM Ha4YanbHbIM gedutom 350 T B
CYTKM 1 CpedHen OJIMHOM rOPU30HTaNbHOIro yHacTka
okoJs10 600 M.
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ne of the key fields in Uvat, Ust-Teguss is now in its

first stage of commercial development, which involves
large scope of development drilling in the field. As the J2
formation has very good reservoir properties (permeability
of 150 mD, porosity of 0.19, gross thickness of 17 m,
pay thickness of 10 m, good continuity, no wedgingout or
shaling-out zones), horizontal drilling technology is widely
used in Ust-Teguss. As of January 1, 2012, 23 horizontal
wells were drilled in the field with the average initial flow rate
of 350 tpd and the average length of horizontal section of
about 600 m.

Initially, horizontal development wells in Pads #1 and #2
were drilled using conventional technology, with a pilot
hole of 220 mm in diameter (Fig. 1), because of the high
uncertainty about estimated structural surface, net pay
thicknesses and reservoir properties of the J2 formation,
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Ha HavanbHOM 3Tane sKcnyaTaLyoHHOro BypeHns

Ha YCTb-TeryCCkoM MeCTopOXAEHNN (KyCTbl Ne1 1

Ne2) B CBSI31 C BbICOKVMIW PUCKaM HEMOATBEPXKAEHNS
CTPYKTYPHOW NOBEPXHOCTU, 3PHEKTUBHBLIX
HedTeHaChILLEHHbIX TOMLLMH U KONIEKTOPCKMX CBONCTB
OCHOBHOMO NpoayKTMBHOro nnacta K02 TIOMEHCKOW CBUTHI
FOPU3OHTASTbHbBIE CKBEXKMHBI OYpUIMCH MO CTaHOaPTHOM
TEXHOMOMMM C MUNOTHBIM CTBOJIOM OMamMeTpoM 220 MM
(Pwvic. 1). Mo peadynbTatam yTOYHEHWS re0Norm NPOEKTHOrO
nnacta K02 ¢ NOMOLLBIO MI0Ta FOPU30HTASTBHBIN YHaCTOK
MPOBOOVCA MO JTyHLLIEMY KOSITIEKTOPY C MUHUMASTbHBIMU
puckamn. [aHHas TEXHONOMSI MOMHOCTLIO cebs
onpaebiBana, HO CPOKM CTPOUTENBCTBA MOPU30HTaIBHON
CKBaKVHbI C MNOTHBIM CTBOJIOM COCTaBS N HE MeHee
45 cyToK, a 3arpatbl
Ha BypeHMe OgHOM
TaKOW CKBaXKUHbI
Obl CONOCTaBUMbI
C 3aTpaTamMu Ha
CTPOUTENBCTBO
OBYX HaKIIOHHO-
HanpaBAeHHbIX
CKBaXKVH.

rviacra

C TO4YKM 3peHns
TexHonormm GypeHus
FOPU30OHTaTbHON
CKBaXKVHbI C MMNOTHBIM CTBOJSIOM BCE TEXHOSIOMMHYECKNE
onepauun, napameTpbl U PeXx1Mbl BypenHns Bbinm
nogodpaHbl MaKCUMabHO 3PMEKTUBHO, MOSTOMY
O0BUTBECA CYLLIECTBEHHOIO YCKOPEHWST BYpeHns 1
CHPKEHMSI CTOMMOCTU CKBaXKVH He MPeacTaBnsiNoch
BO3MOKHbIM. OaHaKO HaLeneHHOCTb koMaHasl OO0
«THK-YBar» Ha yBenmieHmne ahhekTBHOCTI BypeHnst
FOPU30HTATBHBIX CKB&XKMH B HYaCTU COKPALLIEHNSA CPOKOB
CTPOUTENLCTBA M 60see PaHHErO BBOAA CKBaXKMH
no3Bosnna Ucnbltatb W BHegpuTs B 2011 rogy TexXHOorno
OypeHNst FOPUSOHTASTBHBIX CKBaXKUH C MUHU-MINIOTOM
mManoro auametpa (152,4 mm). OHa NO3BOSAET UCKITHOHNTD
OypeHne OCHOBHOIO MUOTA, YCTAHOBKY TMKBMOALMOHHOIO
N TEXHONOMMYECKOrO MOCTOB, «CPE3KY» 1 BypeHne
TPaHCMOPTHOMO CTBOMA.

byneHue MUHM-NUNOTA

TexHonormnst BypeHrst C MUHU-MMAOTOM 3hdeKTVBHA

1 NpocTa: cHavana bypuUTcs TPaHCMOPTHbIN CTBOS
ovameTpom 220,7 MM C NnepekpbITYeM BOLOHOCHOIO
ropuaoHTa KO1 BactoraHckom CBUTbI, KOTOPbIN
0BCaKMBAETCA SKCMTyaTaUMOHHOM KOMIOHHOM OMaMETPOM
178 MM, He 3aTparvBast MPoAyKTUBHBIM NnacT K02,

3aTeM MPOAYKTVBHbBIM MIaCT BCKPbIBAETCS AO/IOTOM
anameTtpom 152,4 MM C NpYMEHEHEM KapoTarka B
npouecce bypenrsa (logging while drilling, LWD). Mpw
STOM B Havasie TPaeKTopUM MUHN-MNIOTa HEOBXOAMMO
NpPenyCMOTPETb HASIMYNE «TPAMIIIHA», U «TTOJTKW»,

C KOTOPOW B Ja/lbHENLLIEM MOXXHO ByaeT 6e30MacHO
NPOV3BECTM OrnepaLio Mo cpeske Ha OypeHne OCHOBHOIO
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66 bLypervie MyHM-rnIOTa MO3BONSET yTOHHUTE
CTPRYKTYPHOE MOCTPOEHNE, 3GODEKTUBHYHO
MOLLJHOCTb 1 HEOAHOPOAHOCTb MPOAYKTVBHOIMO

Drilling of a mini-pilot hole helps verify the
Ssubsurface structure, pay thickness and
heterogeneity of the production target ’9

which is the main productive horizon of the Tyumen suite.
Verification of J2 subsurface parameters through drilling

of a pilot hole allowed for directing the horizontal section
through the best reservoir interval thus minimizing risks.
This technology proved its worth but it took at least 45 days
to drill one horizontal well with a pilot hole while its cost was
almost as much as of two directional wells.

In terms of technology, all parameters and characteristics
of the horizontal well drilling with a pilot hole were optimal
and therefore, it was not possible to significantly reduce
drilling time and cost. However, TNK-Uvat was determined
to find a way to improve horizontal well drilling efficiency

to reduce drilling time and bring forward start-up dates.

In 2011, the team
tested horizontal well
drilling technology
with a minipilot

hole (152.4 mm),
which goes without
drilling of the main
pilot hole, setting

of abandonment
and shut-off bridge
plugs, “kicking-

off” and drilling of
tangent section.

Mini-Pilot Hole Drilling

The mini-pilot hole drilling technology is effective and
simple. First, a 220.7-millimeter tangent section is drilled
through the water-bearing J1 horizon of the Vasyugan suite
down to the productive J2 horizon but not penetrating it,
and a 178-millimeter casing string is run in and cemented.
After that, the productive target is penetrated with a
152.4-millimeter bit equipped with an LWD (logging-while-
drilling) tool. Importantly, a “ledge” is to be made at the
beginning of the mini-pilot hole, which can later be used
for safe drilling of the main horizontal section and running-
in of a 114-millimeter slotted liner (Fig. 2). The minipilot
hole logging is used to verify the J2 structure and geology,
update the geologic model and design the horizontal
section trajectory.

There is also a horizontal well drilling technology with no
pilot. However, drilling of a mini-pilot hole helps verify the
subsurface structure, pay thickness and heterogeneity
of the production target, and so geologists can design
an optimal trajectory for the horizontal section: run it
through the best reservoir zone and avoid shale and low
permeability interlayers in J2 horizon.

Less Time — More Profit

The main purpose of drilling mini-pilot holes is to
significantly reduce well construction time and drilling costs.
This technology was for the first time used for drilling Wells
#2062G, #2063G, #2080G and #2050G, Pad #3,Ust-
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Puc. 1 CtaHgapTHas TexHoIorus OypeHnst ropU30OHTasTbHBIX CKB2XKMH C MMOTHBIM CTBOJIOM
Fig. 1 Conventional Horizontal Driling Technology — Pilot Hole
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Puc. 2 TexHonornsi 6ypeHnsi ropnsoHTasbHbIX CKBaXXMH C MUHM-MAIOTOM

Fig. 2 Mini-Pilot Hole Horizontal Well Drilling Technology

FOPU30HTAITBHOIO y4acTKa 1 6ECMPENATCTBEHHO CMYCTUTb Teguss (Fig. 3). As a result, the average drilling time was
PUNLTP-XBOCTOBUK anameTpoM 114 mm (Puic. 2). reduced by 16 days, or 35 percent, — from 46 days with
KapoTaxeM MUHN-NIoTa NOATBEPXKAAOTCA CTPYKTypa a pilot hole down to 30 days with a mini-pilot hole (Fig.
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Pad #5. )
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Puc. 3 KycT Ne3 YCTb- Terycckoro MECTOPOXAEHS: OMbITHBIN YHaCTOK BHEAPEHNS TEXHOOMM BypeHUs

C MUHW-MN0TaMM
Fig. 3 Ust-Teguss Pad #3: Test Area for Mini-Pilot Hole Driling Technology

1 reoniorvst MpoayKTuBHOro rmiacta K02, obHOBNSETCA 4, 5). The four wells were drilled 50 days faster than they
reonornyeckast Mofenb, 1 C y4eTOM 3TVX OOHOBNEHNI would have been drilled with a pilot hole and this success
MNaHNPYETCH TPAEKTOPUSA FTOPUSOHTATBHOMO YHacTKa. cut TNK-Uvat’s drilling costs for these wells by 153.7 min
rubles. These wells were also put on stream earlier, which
OTMETUM, HTO CYLLECTBYET TakXKe TEXHOMOMS generated incremental oil production of about 29,000 t in
6eCnMnoTHOro BypPeHNsT FOPU3OHTASTbHBIX CKB2XKMH. 2011 only.
OpHako BbypeHne MUHK-MMNOoTa NO3BOSIAET YTOUHUTL
CTPYKTYPHOE MOCTPOEHNE, SNIEKTUBHYHO MOLLIHOCTL U To use the mini-pilot technology effectively, the drilling
HEOQHOPOOHOCTb MPOAYKTVMBHOIO Mnacta. bnarogaps region has to be studied with exploration or development
3TOMY CMEeUManIMCTbI FEONOMMHECKON Cly>KObl MOMyT wells verifying the target horizon geology: structural surface,
BblOGpaTh ONTUMasIbHYIO TPAEKTOPUIO FOPU30HTaTbHOrO pay thickness and reservoir properties. For that purpose, the
y4acTka Mo nyyLlemMy KONEKTOPY B 06X04, FIMMHNCTbLIX pad driling design shall include at least one directional well,
nepemMblYeK 1 MAOTHBIX Mpocnoes nnacta HO2. which will helps minimize horizontal section driling risks.
MeHblue BpemMeHu — 6osibLue npubLInm That is why the availability of exploration wells and the
OcHoBHast Lenb BypeHns ropU30HTaNTbHOM CKBaXKWHDI C sequence of drilling were considered when developing
MVHWN-MANIOTOM — CYLLIECTBEHHOE COKPALLEHNE BPEMEHN the 2012-2014 drilling program. In Uvat Eastern Hub, 15
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Drilling Started: 25.10.2011 at 21:15
Hayano 6ypenus: 25.10.2011, 21:15

Drilling Completed: 29.11.2011 at 04:39
OKoH4aHue 6ypeHus: 29.11.2011, 04:39

Drilling Time: 35 days
Bpems 6ypenuns: 35 cyTok
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Fig. 4 Drilling Schedule:Mini-Pilot Hole Horizontal Well #2050G
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Fig. 5 Drilling Schedule:Mini-Pilot Hole Horizontal Well #2050G

CTpOoUTENbCTBA U 3aTparT Ha BypeHue. 3Ta TexHoorvs
Obina BrnepBble NpMeHeHa Npu ByPeHnn CKBaKMH
No2062G, Ne2063G, Ne2080G 1 Ne2050G ¢ KyCTOBOM
nnowaaxkn Ne3 YcTb-Terycckoro MmectopoxxaeHus (Puc. 3).
B pesynbTaTe Bpemsi 6ypeHnst CoOKpaTUioch B CPeaHEM
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mini-pilot hole horizontal wells are planned to be drilled in
Ust-Teguss, which will reduce well construction time by a
total of 210 days, cut average drilling costs by $1.28 min
per well (a total of $19.2 mIn) and ensure incremental oil
production of about 180,000 t.
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Ha 16 cyTok, unn Ha 35%, — UMKN CTPOUTENLCTBA
FOPU3OHTANIbHOW CKBaXXMHbI C MUHW-MUIOTOM COCTaBW
30 CyTOK NpOTVB 46 CYyTOK A9 FOPU30OHTaNIbHOM
CKB&XXWHbI C MUNOTHBIM CTBOMOM (Puc. 4, 5). 3a cyeT
OOCTUIHYTOrO COKpaLLeHNs LiMKa CTPOUTeNbCTBA
YETbIPEX FTOPUIOHTASTBHBIX CKB2XKNH B OBLLIEN CNOXHOCTU
Ha 50 cytok OO0 «THK-YBaT» CHM3MNO 3aTpathbl Ha
OypeHne Ha 153,7 MiH pybrnei, onepexxaroLmin BBOA,
CKBaXXVH B 9KCMyaTauuio NPUHEC NpeanpusaTuio OKOo
29 TbIC. T AOMNONHUTENBHOM 006bIMM HETN TOMBKO B
2011 rogy.

[ns npyMeHeHns TEXHONOrMN ByPEHNS FOPU3OHTaSTBHBIX
CKB&XXVH C MUHU-MNIOTOM ParioH BypeHnsa OOMKeH
ObITb MOATOTOBMEH C MOMOLLBIO Pa3Be0HHbIX M
SKCMyaTaUMOHHBIX CKBaXKMH, KOTOPbIE MO3BOSISOT
YTOYHUTB MEOSIOMMIO MPOEKTHOIO MiacTa: CTRYKTYPHYHO
MOBEPXHOCTb, MOLLHOCTL MnacTta, PEC. [Ans aToro
COrflaCHO MPOEKTHOM Cxeme pasbyprBaHs KycTa

B pavioHe OypeHNst FrOpU30OHTaTbHBIX CKBaXKIH
3aK1adbIBaeTCA X0THA Obl OfHA HAKITOHHO-HaNpaBNeHHasA
CKBaVKVHA, YTO MO3BONSET MAUHUMU3MPOBATL PUCKIM
MPOBOAKN MOPU30HTASTBHOIO yHacTKa.

NoaTomy Mpu paspaboTke Nporpammbl BypeHnsa Ha
2012-2014 rogb! y4nTbIBASIMCb HaNM4ME pas3Beno4HbIX
CKBaKVH 1 04epeaHOCTb BypeHus. B pamkax peanmsaumm
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The mini-pilot hole horizontal well drilling technology
can be used for both horizontal wells and sidetracks in
virtually all TNK-BP subsidiaries that operate fields of
similar depositional and structural characteristics. It is
obvious that it can help reduce drilling time and costs
and produce thousands of tons of incremental oil thus
raising the value of the Company’s assets.

npoekTa «BOCTO4HbIN LIEHTD OCBOEHMS YBaTa» Ha YCTb-
TerycCkoM MeCTOPOXOEHWN MNaHUpyeTcst MpodypuTs 15
FOPU30HTASIBHBIX CKBXXMH C MUHN-MIIOTOM, YTO NO3BOSUT
YMEHBLLNTb LIMKIT CTPOUTENBCTBA B OOLLEN CNOXKHOCTU

Ha 210 cyToK. 3aTpaThl CoKpaTATCca B cpeaHem Ha $1,28
MJTH Ha OfHYy CKBaXXMHY (B cymme — $19,2 mnH), 6yaet
OOMNONHUTENBHO A0DLITO 0koNo 180 ThiC. T HEDTW.

TexHonornst 6ypeHns rOPU30HTASTBHBIX CKBEDKMH C MUHM-
MUIOTOM MOXET BbITh MPUMEHEHA Kak Mpu BypeHnm
FOPUSOHTASTbHBIX CKBaXKMH, TaK 1 MpK BypeHnn BOKOBbIX
rOPU30HTasTbHBIX CTBOJIOB MPaKTUYECKN Ha BCEX
npennpuaTnsax THK-BP co cxoxumm reonorm4eckimm
YCNoBUSIMK 06pa3oBanHns 1 3aneraHns nnacta. O4eBnaHo,
YTO 3TO MOXKET MPUBECTU K COKPALLEHNIO BPEMEHM
OypeHus, 3aTpat, NO3BONUT A0OLITL AOMONHUTENBHYIO
HeTb 1 MOBLICUTL MPUObITL aKTMBOB KOMMIaH1m.
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