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[LunpekTop no 6ypeHnto, OAO «BepxHeHoHCKHedTeras»

Bcero aBa roga Ha3az npoeKkT pa3paboTku
BepXxHEeHOHCKOro MECTOPOXAEHNS CHUTAIICS
SKOHOMUHECKI YOBITOYHbIM, HO CErOAHS €ro
KOMMEDHECKMY MOTEHLMAJ HE BbI3bIBAET HUKaKMX
COMHeHW. Peasim3aLiysi npoexTa crasia BOSMOXXHOV, B
rnepByro oYepenb, brarofaps OnTUMU3aLmn KarTasibHbIX
3arpar B 06/1aCTvi BYPeHVs 1 CTPOUTE/IbCTBA

WHPaCTPYKTYPbI.

AQ «BepxHe1oHCKkHedTErasd» OCTUraeT BCE HOBbIX

ycnexoB B OypeHumn. OCOBEHHOCTI rE0NOrMHECKOro
CTPOEHUS BbIHY>KOAKOT CreLanMcTOB CTOUTb Camble
CNoXKHble ckBaxkMHbl B THK-BP, a coBcem HegaBHO bl
MOCTaBEH CBOEOBPA3HbIN PeKopd, — CKBaXKHA Obla
npobypeHa Bcero 3a 18 cyTok. Takum 06pasom, ¢ Hadana
PasPaboTKM MECTOPOXKAEHUS CPOKM BYPEHSt COKPaTUIMCh
6onee Yem BTPoe! KeBnH YUncoH, [JvpexkTop no BypeHuto
OAO «BepxHe1oHCKHedTeras» pacckasan, kakue
TEXHUYECKME PELLIEHVSI 1 METOb! OMTUMMN3ALIAM PAbOT
MO3BOSIAIN AOCTUHb TakX (DAaHTACTUHECKIX PE3YTbTATOB.

BepxHe4oHCKOe MECTOPOXKAEHME UMEET YHUKAIBHOE MO
CITOXXHOCTW Fe0NOrMHECKOE CTPOEHME, U, HECOMHEHHO,
reonIornmyeckmne OCOBEHHOCTI OCIOXKHSIOT 3ada4y
3(hHEKTUBHOIO pasbyprBaHNSA MECTOPOXAEHNS.

B nepB.yto ovepenp, HEOOXOANMMO OTMETUTL BECbMA
HebonbLLYO rNybuHy 3aneranusa nnacta (1 650 m) n
MaUTytd MOLLHOCTb MPOOYKTUBHOIO FOPU30HTa — MEHee
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Kevin Wilson:
Drilling Director, VCNG

Back in 2007, Verkhnechonskoye (VC) project was
considered uneconomic, yet today there’s no doubt about
the commercial potential of the field. First and foremost this
is thanks to CAPEX optimization in drilling and infrastructure.

CNG continues its driling effort building the most complex

wells in TNK-BP Geosteering to meet the unique geological
challenges of the field. The company has recently achieved a
record of 18 days per well thus reducing its initial drilling rate
more than thrice! Kevin Wilson, VCNG Dirilling Director, talks
about the technological advances and work optimization
approaches that ensured this remarkable acceleration.

The complexity of subsurface structure in
Verkhnechonskoye (VC) field is unigue and most of those
complexities present challenges on drilling viewpoint.

To start with, the reservair is very shallow (1,650 m degep),
the productive horizon is less than 10 m. The reservoir is
heterogeneous with areas of different permeability due to
the mineral salt depositions. Therefore, the net pay zone in the
10-meter thin section is even smaller reaching about 3 m.

These challenges impose the need for some front-end
technology to ensure cost-effective drilling in VC field.

Hitting the Sweet Spot

When VCNG began drilling back in 2005, only vertical wells
were built at the time. Considering the thin net pay of VC
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DRILLING H

10 M. 13-3a OTNOXEHNI MUHEPASTBHBIX COMNEN KOMNEKTOPR
HEOAHOPOAEH MO MPOHULIGEMOCTH, 1 MO3TOMY ShEKTVBHASA
HerTeHaCblLl_l,eHHaﬂ MOLLHOCTb OKa3bIiBaeTCs eLLe MeHbLLe N
COCTaBJIAET BCETO OKOJO 3 M.

O4eBnaHO, HTO /19 0BecreHeHs PeHTabebHOCTY ByPOBbIX
pPaboT Ha BEpXHEHOHCKOM MECTOPOXXAEHM UCMONB30BaHNE
nepenoBbIX TEXHOMOMMN COBEPLLEHHO HEOOXOOMMO.

B noncKax ny4wmnx y4acTKOB KonyneKropa

OAQ «BepxHeHoHCKHedTEra3» MPUCTYNAMO K pa3byprBaHmio
MecTopoxxaeHus B 2005 rofy. B 1o Bpemsi cTponmnce

JLb BEPTUKASTbHbIE CKBAXKMHBI, OHAKO, YHMTHIBaS
HE3HaYTENBHYIO 3PIEKTUBHYHO HETEHACHILLIEHHYO
MOLLIHOCTb BEpXHEHOHCKOrO ropu30HTa, BCE OHW Obln
ManonpoayKT1BHbI. [[eonomm, paboTaroLLye B COCTaBe
MPOEKTHOM KOMaHZp!, MPEOIOMMIIN HOBYHO TEXHOIOMHECKYHO
CXeMy pa3padboTK MECTOPOXKAEHNS, MPEdyCMaTPVBAOLLYIO
CTPOUTENBCTBO HE BEPTUKATBHBIX, 8 HAKTOHHO-
HanpaBEHHbIX 1 FTOPU3OHTAITBHbBIX CKBEXKMH. STO MO3BOSNIO
COKPAaTUTb YMCIIO CKB2XKH BABOE, COXPaHMB MPY 3TOM UX
COBOKYMHYO MPOV3BOAUTENBHOCTL. OfHaKO BNOCNEACTBAM
0OKa3as10Ch, YTO W-3a HEOOHOPOAHOCTU KOMMEKTopa
HEKOTOPbIE FOPU3OHTASTBHBIE CKB2XKUHBI Obli MPOOYPEHbI

B 30HaAX HM3KOM MPOHMLIAEMOCTI, U X OEOUTBI BblnN HIDKE
OXNOAEMbIX.

B 2009 roagy 6bin HamgeH cnocod CyLECTBEHHO
YBENN4YNTb NMPOAYKTUBHOCTb HOBbIX CKBaXKWH:
NCNOMb30BaHNE POTOPHO-YMNPAaBASEMbIX CUCTEM
Bypenuns koMmnaHun Schlumberger obecnevmno
NPOABMXXEHNE [0N0Ta Mo Hanbonee NepcrneKTUBHbLIM
y4acTkam nnacrta ¢ 06xX040M OTAOXKEHU CONEN 1 30H
HN3KOW NPOHMLIAEMOCTU. TEXHONOMMS reOHaBUraLIN
COCTOUT B NPOBEeAeHUM KapOoTaxKHbIX UCCreaoBaHuiA
HenocpeacTBEeHHO B NpoLecce DypeHns: yCTaHOBNEHHbIe
Ha [0/10Te AaT4YMKN aHaNM3nPYOT reonoro-
reomanyecKme XapakTepuUcTUKM NoOpPoasl U, TakM
00pas3oM, NO3BOSAIOT BbISBUTE YHaCTKW C HaWNyYLLen
MPOHNLAEMOCTbIO, B KOTOPLIX 1 CleayeT Npoao/KaTb
Oypenne. C UCNoNb30BaHUEM 3TON TEXHONOMMM CErOOHSA
Ha BepXHEe4OHCKOM MeCTOPOXASHUM OYPSATCSH CKBaXKMUHbI
C O/IMHOM MO CTBOMY OKO0 3 600 M Npw rybuHe no
BepTukany Bcero 1 650 m.

LnpexkTop No Npon3BOACTBY 1 A06bIME B PErNOHE
BoctouHon Crbupn komnarum «Schlumberger Drilling
and Measurement» YiH CeoH Ben no atomy nosoay
ckaszan: «<Ha aToM MeCTopOXXOEeHUM B COYETAHUM C
YCOBEPLLEHCTBOBAHHBIMM KAPOTaKHBIMM 30HOAMM
ncnonb3osancs npmeog, «PowerDrive», 4TO 0becneqmno
ONTUMaSTBHOE PasMeELLIEHNE FOPU3OHTaSTbHOM CKBADKUHBI.
Icnonb3ys BbICOKYKO CKOPOCTb CUCTEMBI U €6

nepenaqy AaHHbIX B peanbHOM BPEMEHW, CReLNannCTbI
«LLIntombeprke» No cbopy AaHHbIX MPEeOOCTaBNAANN HaM
YTOYHEHHYHO MHAOPMALMIO A5 ONTUMAIBHOW TRAEKTOPUN
CKBaXXWHbI B HAMbonNee NepCneKTUBHbIX 30HAX,
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formation those wells did not show great productivity. Later,
the driling plan was thoroughly revised with a view to the
geological structure of the reservoir. The project subsurface
team proposed a development plan based on directional
and horizontal wells rather than vertical wells. This helped
halve the initially planned number of wells while maintaining
overall productivity. However, due to the heterogeneous
nature of VC formation some horizontal wells happened to
be drilled in areas with poor permeability and had low

flow rates.

The solution to boost the initial flow rates was found
in 2009. The use of rotary steerable systems by
Schlumberger while allowed the drilling bit to stay
inside the sweet spot of the reservoir avoiding the salt
depositions and poor permeability areas. The LWD
technology (‘logging while drilling’) provides for the
installation of sensors at the drilling bit that analyze
the rock geophysics and identify the areas of best
permeability to continue drilling. Thus, wells with a
measured depth of 3,600 m and true vertical depth of
mere 1,650 m are now being drilled in VC field.

Chin Seong Way, Operations Manager East Siberia, of
Schlumberger Driling and Measurement commented that
“In this field, PowerDrive was used in combination with
the advanced LWD tools to enable optium horizontal well
placement. By utlising the systems high speed, real time
data transfer system, experts within Sclumbergers DCS
team could provide us updates and adjustments to allow
the trajectory of the well to be optimized within the sweet
spots for maximum reservoir contact. All of this was
achieved with out compromising the ROP.”

“Overall this has reduced the drilling costs and increased
the oil production for our client.”

The use of LWD geosteering increased the amount of ail
produced from each well. The flow rates reach 200 tpd to
250 tpd per well as compared to the average flow rate of
100 tpd of the previously drilled wells. Obviously, the new
technology proves cost-effective and helps pay back the
investment much quicker.

Continuous Improvement

Yet another VC challenge facing the drilling engineers is the
hard rock characteristic of Irkutsk Region. The hardest rock
is in the surface sections due to the presence of chirts.

To increase the rate of penetration and thus reduce the
number of days per well VCNG drilling engineers use high-
torque slow-speed motors and put a lot of effort into the
drilling bit design.

Originally VONG used roller-cutter bits that were

appropriate in the other areas of Russia where the rock is
softer. Soon it was clear that those bits did not meet the
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obecnevrBatoLLEN MaKCUMaNbHOE COMPUKOCHOBEHME
¢ nnacTtom. Bce aTo yganock npogenartb 6e3 noTepb
MEXaHNHYEeCKOM CKOPOCTW NPOXOaKW. B Lenom, ato
MOMOTJIO CHU3UTb PacxXofbl Ha BypPeHMe 1 yBeINYNTb
006bIHy HEPTV ANd HALLIErO 3aKas4nkar.

[NprMeHEHVEe reoHaBVraLn NO3BONIO JOOUTHLCA
3HAYUTENBHOMO YBEMMHEHVSA MPOAYKTUBHOCTU CKBEDKUH: ECNA
paHbLLE 3anyCKHble AeOUTbI COCTaBNAM B cpeaHem 100

T B CYTKM, TO CEroaHs 13 KaXKAOW CKBaXKMHbI A0ObIBAETCS

00 200-250 T exxeaHeBHO. COBEPLLEHHO O4EBUAHO, YTO

C SKOHOMMHECKOM TOUKM 3PEHVSA MPUMEHEHME HOBOW
TEXHONOMM abCOMOTHO ONMpPaBaaHO, BeAb OHA MO3BONAET
ropasno ObICTPEE OKYMUTb MHBECTULIMN.

MocToAHHOE COBEPILIEHCTBOBAHUE

BypeHne Ha BepxHEHOHCKOM MECTOROXAEHN
OCIIOXHSIETCS eLLe OAHVM (haKTOPOM — MECTOPROXKAEHE
CNOXEHO TBEPObIMM MOPOAAMM, HYTO XapaKTepHO AJ1s
VpkyTckol obnacTu B LieioM. Hambonee TBepdple Nopopl
HabMOJAIOTCS B BEPXHUX MHTEpBasax, rae NpucyTCTBYIOT
KPEMHMCTbIEe CraHLb!.

[nst yBENMYEHNS CKOPOCTIN MPOXOAKN 1, COOTBETCTBEHHO,
COKpaALLEHVst CPOKOB BYPeHNs B MPaKTNKY BHEORSHOTCS
3NEeKTPOABUIaTENM C BbICOKNM KPYTSALLIMM MOMEHTOM

My Masiol YacToTe BpalLgHWst, KpoMe Toro, 60/bLLIoe
BHVMaHVe YAEeNSeTCst ONTUMM3aLIMN KOHCTRYKUMW [ONOT.

V13Ha4anbHO Ha BepXHEHOHCKOM MECTOPOXKAEHN
MPVYMEHSNMCH LWapOoLleYHble [OA0Ta, UCMONb30BaHMe
KOTOPbIX ObINO ONpaBdaHoO B APYrnX pervoHax Poccum

B yCnoBusix 6onee Markmnx nopof. Beckope ctano acHo,

4TO ANs 3PeKTUBHOIO pa3byprBaHus BepxHEHOHCKOro
MECTOPOXXAEHVSA 3TN [OSI0Ta He MOAXOAAT — Tpebosancs
WNHCTPYMEHT anst 60nee TBepAbIx MOPOoL,. 3HaYUTENbHBIX
pPEe3yNLTaToOB YAAIOCh A0BUTLCA C MEPEXOaOoM Ha

nonota PDC (C MONMKPUCTaNIMHECKMI afiMasHbIMM
BCTaBKaMM), 1 C TEX MOP UX KOHCTPYKLIMSE MOCTOSIHHO
COBepLUEHCTBYETCS. [lokazaTeny paboTbl Kaxkaoro 4onoTa
OTPaKATCS B CMeLMasIbHbIX AvarpaMmmMax, YTo no3BonseT
BbISIBUTb MOTEHLMANBbHBIE BO3MOXHOCTU ANS AaSbHENLLErO
YBENMHEHNS CPOKa

CNy>Obl MHCTPYMEHTA,
CKOPOCTU MPOXOOKU,

a TaKke yy4LeHNs
rnokasaTessi CKopoCcTu
MPOXOOKM OTHOCUTESNBHO
CTOMMOCTM JonoTa.
PesynbTat He 3acTaBun
cebst 4oNro »xgatb: ecim
paHbLUe 019 pa3bypriBaHNS
ONpeneneHHoro nHTepeana
CKB2XKMHbI TPEOOBaI0Ch
YeTbIpe-NaTb AOSOT, TO
CerofHsa C 9ToN e 3agaden
CMpaBnsgeTCcs BCero 0aHo.

Bore®akTuyeckuin cteon
Actual Well

BorellpoeKTHbI cTBON
Design Well

Geosteering Efficiency

60 | ROGTEC

challenge and harder bits were sought for. Success came
with the use of PDC bits and since then VCNG drilling
engineers have been refining the PDC design. Exact charts
for each bit performance are developed to identify the areas
for further improvement in bit run life, rate of penetration
and rate of penetration gain versus cost of bit. So far the
improvements are remarkable. A well section used to be
drilled with four or five bits while now only one bit is used to
drill a similar section.

However the fantastic success with PDC bits refers to the
lower sections only. The next challenge for VCNG drilling
team is efficient application of PDC technology in the upper
portions of the hole where the rock is extremely hard.

Time-Based Approach

The use of high-torque slow-speed motors and PDC

bits improves the rate of penetration and thus reduces
the number of days per well. Introducing the innovative
technology to VCNG required a new contractual business
model that in itself is a huge factor that helped boost the
drilling rate over the last several years.

Traditionally, the driling contracts in Russia have a tum-key
basis. Similar approach was used in VCNG to drill vertical wells
back in 2005. The average driling time was 150 days. The
responsibility for driling a well was entirely on the contractors,
s0 the companies preferred to play on the safe side and follow
Russian norms rather than take risk to introduce front-end
international solutions. There was no real incentive for the
contractor to optimize the drilling rate and productivity. This is
where the day-work contracts come in.

Today VCNG takes all the risks of drilling decisions and
engineering and the contractor is paid for the rental of

its equipment and crew only. This concerns contractors
working in all areas related to drilling, e.g. directional
driling, muds, cementing. The contractor’s objective is to
provide VCNG with a 100-percent working equipment (a
rig, a mud pump, tools, etc.) to the required specification
and follow the instructions exactly. If this objective is met

30Ha 3aconoHeHuA
Salt Deposit

PGSyJ'IbTaTbI npnMmeHeHunAa reoHasuraunn

www.rogtecmagazine.com



9th North Caspian
Regional Exhibition

ATYRAU OIL & GAS

www.oil-gas.kz

ATYRAU
OIL & GAS

Organisers:

ﬂ [teca
GROUP PLC e

ITE (London)
Tel.: +44 (0)20 7596 5000; Fax:+ 44 (0)20 7596 5106;

Atyra u I Ka Za kh sta n oilgas@ite-exhibitions.com

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

Sport complex “Atyrau”

Iteca (Atyrau)
Tel.: +7 (7122) 58 6150; Fax: +7 (7122) 58 6151
natalia.makisheva@iteca.kz

GIMA (Hamburg)
Tel.: +49 (0) 4023524 201; Fax: +49(0) 40 235 24 410;
freckmann@gima.de
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[MNprxoanTCsl, 0OHAKO, MPU3HATD, YTO DaHTACTUHECKIIN
ycnex 1Nenonb3oBaHusa oa0T PDC OTHOCKTCS TOMBKO K
HDKEeNexXaLWM HTepBanam. Hosas Lenb CneumanictoB
OAO «BepxHeqoHcKHedTeras» — yBenninTb ahheKTUBHOCTb
PDC-00onoT B BEPXHVX MHTEPBaNax CTBOMA, rae nopoaa
OT/INHAETCH UCKIOUUTENBHON TBEPAOCTHIO.

Bpema - ieHbru

[MPUMEHEHNE SNEKTPOABUraTeNEN C BbICOKNM KPYTALLIM
MOMEHTOM 1 Masion YacTOTOM BPAaLLIEHVS, a TakKe OONOoT
PDC noBbILLAET CKOPOCTb MPOXOAKM 1, COOTBETCTBEHHO,
COKPALLAET CPOKWN CTPOUTENBCTBA CKBAXKWH.
HeobxoaMMOCTb BHEOPEHNSA HOBbIX, HEMPUBbLIHHBIX
TEXHONOrMM NoTpeboBana co3aaHnsa HOBOW MOaENN
KOHTPAKTOBaHWS, YTO TakxKe CriocOBCTBOBASIO PESKOMY
YCKOPEHWIO TEMMOB DypeHVs B MOCNeOHNE roapl.

TpagnUMoHHO O0roBOpbI Ha BypoBble paboTel B Poccun
3aK/HAKOTCA MO NPUHLMMY BYpeHnst «nog Kntoy». B

2005 rogy aHanornyHbIM noaxon npumeHsnca u B OAO
«BepxHe4oHCKHedTeras» Npu 6yperHnn BepTUKaIbHbIX
CKBaXXMH. [pn 3TOM, cpeaHsast MPOAOHKNTENBHOCTb
BypeHnst cocTaensina okono 150 cytok. OTBETCTBEHHOCTb
3a BbIMOSIHEHME PabOT 1 UX Pe3ynbTaT LENIMKOM nexxana
Ha NoapsOqMKe, a MOTOMY KOMMaHUM NpeanoymTani He
P1CKOBAaTb, YETKO CNeaoBaThb NMPEeanMCaHmnsM POCCUMCKINX
TEXHNYECKIX HOPM U He BpaTb Ha cebst OTBETCTBEHHOCTb
3a BHeOpEHNE COBPEMEHHbIX 3apyOEXKHbIX TEXHOOMIA. Y
noapsiaHmka He 6bI10 peanbHOro CTMMYyNa HapalmBaTb
Temnbl BypPeHns 1 OMTUMU3MPOBATL PaboTy 4
YBENMNHEHUST MPOAYKTUBHOCTU CKBaXKMHbI. VIMEHHO Mo3TOMY
OAO «BepxHe{oHcKHedhTeras» NepeLLsio Ha Cxemy
KOHTPaKTOBaHWs1 Ha OCHOBE MOBPEMEHHON OnnaTbl.

CeroHsi rona Bcst OTBETCTBEHHOCTb 3a MPUHSATbIE PeLLEHIs
B 0611aCTV BypeHNst 1 MPOEKTUPOBAHWST CKBEDKMH NEXKAT

Ha cneumancTax [enaptameHTa BypeHns, a noapaaYmK
Mony{aeT onfaTy TObKO 3a apeHdy 000pya0oBaHMA 1 paboTy
Opuvrag,. STOT MPUHLIAM MPUMEHVM K CEPBYCHBIM KOMMaHUSIM,
OKa3bIBaIOLLIM BEChH CIMEKTP YCIyr B 06nactv BypeHus,

ByOb TO HAKIMOHHO-HaNPaBIEHHOE BypeHre, MPUrOTOBIEHME
OyPOBbIX PACTBOPOB, LIEMEHTUPOBaHWE. 3adaqa nogpsaqvka
—npenoctasnTb OAO «BepxHeHoHCKHedTErasd» NOSIHOCTHIO
paboTocnocobHoe 0bopyaoBaHME (BypoBasi yCTaHOBKA,
BypOBO HACOC, BYPUIBbHBIA MHCTRYMEHT), COOTBETCTBYHOLLIEE
TpeboBaHNSM 3aKa34Ka, 1 CTPOMO BbIMNOHATL ero
WHCTPYKLWN. Ecnm 3aaada BbInosiHeHa, noapsaqvK rostyHaeTt
apeHaHyro NnaTy BHE 3aBMICUMOCTM TO TOrO, BbI10 v
MPVHATO PeLLEHME O Havaue BypOoBbIX PaboT W BypOBOM
Bpvirage NPULLIOCH MPOCTanBaThb B OXUAAHM, a TakKe

OT TOro, OKa3aCh SN PELLIEHUS!, MPUHSTBIE 3aKA3YNKOM,
OeNCTBUTENBHO athdexkTVBHbIMM. Ecnn paboTa BbinonHeHa

C ornepexxeHrem rpadvika, NoapsaqMKy BbiniaqnBasTcs
BoHyc. BMecTe ¢ Tem, CyLLECTBYET U nepeqeHb LLTpadHbIX
CaHKLMI, MPUMEHSIEMbIX K MOAPSAYMKY B ClyHae, ecim

ero 0bopynoBaH1e He COOTBETCTBYET MPeabsBSeMbIM
TPEBOBaHNSIM.
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the contractor is paid the rent no matter whether VCNG
driling decisions have been taken or the crew has to wait
and whether these decisions prove efficient or not. If the
work is done ahead of plan the contractor is paid a bonus.
However there is a list of penalties for the contractor in case
he fails to provide all the necessary equipment.

Today VCONG takes all the responsibility for driling a well and
reaps the reward of the innovative decisions taken. The company
obtains the opportunity to use the equipment provided by the
contractor to its full advantage and thus identify the most efficient
approaches to reduce the drilling days.

Thus, in 2007 the drilling time in VCNG was reduced to
less than 60 days and today an average well is drilled for
about 24 days with a drilling record of 18 days achieved
by KCA Deutag. However, VCNG drilling staff is continually
revaluating the technical limit for the wells; they believe it is
technically possible to drill even faster!

The day-work contracts serve yet another purpose, i.e.
reducing the cost of construction per well. Following this
new approach the contract cost is identified based on the
number of working days rather than the number of wells.
Therefore, the faster the wells are drilled, the more wells
are built in a period of time, the cheaper each well is.
The average cost per well today has nearly halved and is
getting in the $3 min range.

The use of innovative technology and the new approach to
contractor management helped reduce the drilling time more
than thrice over the last four years. The outstanding result
provided for the update of 2009 driling plan. Initially, 32 wells
were planned to be built this year, yet the increased driling rate
made it possible to drill 10 more wells in 2009.

At the same time, VCNG drilling engineers have no doubt
that there still remains areas for technical improvement that
will bring about new success in the future.

POINT OF VIEW
Yaroslav Gordeeyv,
Subsurface Director, VCNG

Verkhnechonskoye (VC) is a field of a complex
geology. It is acknowledged to be unique

not only by the shareholders, TNK-BP and
Rosneft, but also by the statutory authorities.
The oil-bearing formations have areas of
various productivity and there are sections with salt deposition.
Reservoir uncertainty is very high; a well may be very much
unlike its neighbors.

Practice shows that while drilling in such complex environment
half of a well bore may go outside the net pay.

Geosteering significantly improves drilling efficiency in the

high reservoir uncertainty thanks to timely adjustment of the
designed well trajectory. Geosteering equipment consists of
two logging devices installed next to a bit and transmitting data
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BasaB Ha cebsi BCKO MOAHOTY OTBETCTBEHHOCTY 3a OypeHue
CKBaXKWHbI, crieumanictbl OAO «BepxHevoHCcKHedTeras»
MPUHUMAKOT MHHOBALMOHHbIE PELLIEHNS 1 JOBMBAOTCSA
OTNMYHBIX Pe3ynbTaToB. KoMnaHus noayyaeT
BO3MOXXHOCTb 1CMONb30BaTh NPEaOCTaBNEHHOE
Nnoapsaa-HMKOM 060pYya0BaHVE B CBOUX MHTEpPECaXx U,
TakyM 0Bpa3oM, HanTK Hanbonee aPeEKTUBHbIE CMOCODbI
COKPALLEHNST CPOKOB CTPOUTENBCTBA CKBEKMH.

Tak, y>xe kK 2007 rogy NpOaomMKNTENBHOCTb DypeHus

Ha BepxHEe4OHCKOM MECTOPOXKAEHNM CH3MUIACk A0

MeHee YeM B0 CyTOK, a CerogHsa CTPOUTENbCTBO OAHOMN
CKB&XKVHbI 3aHUMAET B CpefHeM 24 OHA, pekop CKOPOCTU
BypeHns npuHaanexmt komnanum KCA Deutag — 18

cyTok. OgHako coTpyaHukn JdenaptamenTta 6ypeHna OAO
«BepxHevoHCKHedTEra3» NPOAOMKAOT aHaNM3MPOBaTb

1N NepecMaTprBaTh TEXHUYECKME NPenesbl COOKOB
CTPOUTENBCTBA: OHW YBEPEHbI, YTO TEXHUHECKM BOSMOXHO
BypuTb elLie BbicTpee!

Mepexom, Ha CXeMy KOHTPAKTOBaHWS MO MPUHLIMNY
MOBPEMEHHOI OMaThbl MO3BOSIAS PELLIUTL eLLe OaHYy 3aaaqy:
COKpaLLeHe CTOMMOCTU CTPOUTENLCTBA B NepecHeTe Ha
OfHy CKBaXKMHY. B COOTBETCTBIM C YCNOBMSIMM IOrOBOPA,
CTOMMOCTb YCIIyrr ONpeaensieTcs He HMCIOM MPOBYPeHHbIX
CKBaXKVH, & KOTMHECTBOM pabo4nx AHEN. HeMm BblLLe
CKOPOCTb BypeHnst, TeM 60nbLLE CKBaXKMH ByAET MOCTPOEHO
3a eVHVILLY BPEMEHM, 1, COOTBETCTBEHHO, TEM AeLLIeBne
oboraeTca Kaxkaas CkBadKuHa. B cpeaHeMm, CTOMMOCTb
CKBaXXVHbl YMEHbLLIMMNACH NOYTU BABOE U CEroHs
cocTaenseT nopsiaka $3 MiH.

B pesynbTate BHeApeHNst MHHOBALMIOHHBLIX TEXHOMOMN

N HOBOIO NoAxXoda K paboTe ¢ nogpsaqkamMin 3a

YeTbIpe roaa NPOAOIHKUTENBHOCTL BYPEHNst OOHON
CKBaXKWHbI COKpaTuiacs 6onee 4em BTPoe. ITOT yCrex
NO3BOWI MEPECMOTPETL MNaH BypoBbIX PaboT Ha

2009 rof: nsHa4asnbHO NMNaHMPOoBaNIOCh NPOBYpPUTL 32
CKB2XMHbI, OfIHAKO C YCKOPEHMEM TEMMOB BYpPEHUS CTaNo
BO3MOXXHbIM MPOBYPUTL AOMNONHUTENBHO 10 CKBaXKMH.

BwmecTe ¢ Tem, nHxeHepbl no dypeHno OAO
«BepxHevoHCKHedTEra3» YBEPEHDI, YTO ECTb ELLIE Macca
BO3MOXXHOCTEN YNYHLLIUTL TEXHNHYECKME NoKasaTenn padoT
1N 0OBUTBCH HOBbIX YCMEXOB B OyOyLLIEM.

TOYKA 3PEHUA

Apocnas N'opaees,

LvpekTop [enaprameHTa reoinorvim
1 paspaboTtku MecTopoxaeHu, OAQO
«BepxHe4YoHCcKHedTeras»

BepxHeHoHCKoe MECTOPOXXAEHIIE OT/INHAETCS
CJIOXKHBIM MEOSIOMMHECKIM CTPOEHNEM. Ero
YHVKQ/IBHOCTb CEroaHst MpU3HatoT BCE,

He TONBbKO axkumoHepbl — THK-BP 1 HK
«PoCHe®Tb», — HO 1 FOCYAaPCTBEHHbIE OpraHbl. HedpTeHOCHbIE
MacTbl COCTOST U3 YHACTKOB C Pa3NINYHON MPOAYKTVBHOCTHHO,
€CTb 30HbI 3aCOIOHEHMI. HeonpeaeneHHOCTb KomiekTopa
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to the surface. They measure resistivity, density and porosity
and other geophysical parameters of the rock and thus
identify the reservoir heterogeneity and assess productivity of
the section drilled. If drilling is outside the net pay then a real-
time decision can be made as to changing the well trajectory
and going into a better reservoir.

Therefore, geosteering helps increase the length of the bore in the
net pay, thus improving initial flow rates, reducing well construction
payback period and improving the project’s overall economics.

Currently, there are six wells drilled in VC field using geosteering:
well #1174 was drilled in 2008 and the other five wells —in 2009.
Specialists say that geosteering increases the effective length

of a wellbore and initial flow rates by 10 percent to 15 percent
on average as compared to driling ‘blindly’. At the same time,
analysis shows that this technology in good reservoirs is inefficient,
while in reservoirs with high uncertainty it proves useful. One of

the commissioned wells was drilled in good reservoir and had an
insignificant flow rate increase, a little more than 8 percent, while a
risky well had an increase of aimost 40 percent.

YPE3BbIHAVHO BbICOKA — COCEHME CKBAXKVHLI MOYT
KapavHasbHO OT/IMYaTLCA Apyr OT apyral

[NpakTiKa NokasbIBaeT, YTO Npu BypPeHnn CKBaXKMH B CTOSb
CIOXXHbBIX YCNOBMSX A0 MOSIOBUHbI ASIMHBI CTBOSIA MOXKET
0oKagaTbCH BHE 3PEKTMBHOM 30HbI NacTa.

[pUMEHEHME reOHaBMraLy MO3BOSSIET CyLLECTBEHHO
MOBbICUTL 3PPEKTUBHOCTL BYPEHWSI B YCIOBYMSIX BbICOKOM
HeonpeaeneHHOCT KOJIIEKTOPA 3a CHET BO3MOXKHOCTY
CBOEBPEMEHHOM KOPPEKTUPOBKM MPOEKTHOM TPAEKTOPUN
CKB2XXVHbI. KOMNNeKc recHaBuraLyioHHoro obopyaosaHus
COCTOUT 13 ABYX KapOTaXKHbIX MPUOOPOB, YCTAHOBAEHHbIX
BO3/1e [ONOTa M MEPELAIOLLIMX CUMHAT Ha MOBEPXHOCTb.
OHW N3MEPSIIOT Takue reonsnHecKme NapamMeTpbl Kak
COMPOTUMBAEHME, MIOTHOCTb, MOPVCTOCTb MOPOAbI U, TaKMM
06pasom, MO3BONAOT «yBUAETE» BCE HEOAHOPOAHOCTU
KOMIEKTOPA U OLEHUTb MPOAYKTUBHOCTL MPOMAEHHOMO
ydacTka. Ecnu okasbiBaeTcs, 4To BypeHne BegeTcs no
HEaMHEKTUBHOM HACTV MIacTa, B PEXKUME PEASTbHOrO
BPEMEHW MPUHNMAETCH PELLEHME MO U3MEHEHNIO TPAEKTOPUN
CTBOJIA C TEM, YTOObI BbIATY 13 30HbI HEKOJIIEKTOPA U
MPOAOSPKAUTL MPOBOAKY MO XOPOLLEMY MECHAHUKY.

Takvm 06pa3oM, reoHaBUraLs MO3BONSET YBENMHATE OVHY
3(PPEKTNBHON HaCTV CTBONA, YIyHLLAIOTCSH 3aryCKHbIE
napameTpbl CKBaXKWHbI 1, COOTBETCTBEHHO, COKPALLIAOTCA
CPOKM OKYMaemMOCTV 3aTpaT Ha CTPOUTENBCTBO 3TOW
CKBaXKVHbI 1 peayin3aupmio MpoeKTa B LIESTOM.

Ha ceropgHsALWHWA feHb Ha BEpXHEHOHCKOM MECTOPOXOEHNM
C MPUMEHEHNEM FreoHaBUraLMn MPOBYPEHO LLIECTb CKBaXKUH:
ckBaxxuHa 1174 6bina npobypera B 2008 rofy v ellle

NsATb CkBavkMH — B 2009 rogy. o oueHKkam CrneumanicTos,
MPVIMEHEHWE reOHaBUraLIM MO3BOMSIET OOOUTHCS YBENMHEHNS
3thhEKTNBHON ONMHbI CTBOSA 1 CTAPTOBbLIX AeOUTOB
CKBa2XXVH B cpegHeM Ha 10-15% no cpaBHeHWIo ¢ BypeHnem
«BCnenyto». BMecTe ¢ TeM, aHa/IM3 MOKasbIBAET, HTO
NCMNOMIb30BaHNE 3TOW TEXHOMOM M HE ONPaBAAHO B YC/IOBUSX
XOPOLLEro KOJIEKTOPA, a B MiiacTax C BbICOKOM CTEMEHBIO
HeonpeaeneHHOCT OHa CTaHOBUTCS akTyanbHOW. Tak, no
OOHOV 13 3aMyLLEHHbIX CKBaXK/H B YCIOBMSX XOPOLLIErO
KOJIIEKTOPA MPUPOCT AebuTa 6blN HE3HAYNTENBHBIA — YyTh
6onee 8%, B TO BPeMSI Kak MO PUCKOBAHHOW CKB2XKMHE
MPUPOCT cocTaBnn NpakTudeckn 40%.
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