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Kaxve npenmywiecTsa 4al0T KOMNaHUAM-onepaTopam Ha
POCCUIICKOM PbIHKE CKBAXUHbI € GONbIIMM OTXOA0M OT
BepTuKkanu (b0B)?

[vH YoTcoH: [ NaBHble NperMyLLECTBA UCMOE30BaHNSA
ckBaknH BOB mpn pa3paboTke MeECTOPOXAEHNI Ha
POCCUNCKOM PbIHKE aHaIoM4Hbl APYrAM peroHam Mupa:
Hanbornee 3KOHOMUYECKN 3(PAEKTUBHOE, SKONOMMYHOE
peLLeHre, NMO3BONAOLLEE MOSYHUTb LOCTYN K yAaIEHHbIM
KonnekTopam. o SKOHOMNHYECKOM SMPEKTUBHOCTLIO
noapasymMeBaeTcs ONTUMU3aLINSA MHBECTULMI B pa3BuUTre
MHPAaCTPYKTYPbI, HEOOXOANUMON ANt pa3padboTKu
MECTOPOXKAEHVIA, C LIENBIO YBENHEHMSA NPUOBLIN.

[na 3akaz4mka LenecoobpasHo NCMob30BaTh

3Ty TEXHOSIOMMIO, eCN CKBaXKMHBI BOB sBnsitoTcs
3KOHOMUHYECKN 3PIPEKTUBHBIMU. B HEKOTOPBLIX ClyHasx
BOB npoekTbl MOryT NpUMeHATLCA B Poccun 4ns fobeiHm
HedTW, 4TOBbI PELLUTL MPOGIEMBI C 3KOMOTVEN UK Ha
TEPPUTOPUAX CO Cabopas3BnTo HPPACTRYKTYPON.

KuepaH ®uuynarpuk:

Obnactv NpUMeHeHKs

1. YBenm4eHve NpOAOIKUTENBHOCTY SKCMyaTaum
MECTOPOXAEHW, HAXOOALLMXCS Ha NO3OHEN CTaann
pa3paboTkK (DOOBIBAIOLLIMX 1 HAMHETAOLLMX CKB2VKMH)
2. PaspaboTka CrnyTHUKOBbIX MECTOROXAEHNI

3. VickntoveHne HeobxoaMMOCTU CTPOUTENBCTBA
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BuTtanuin Yy6pukoB Bpoa Catknudd
Vitaly Chubrikov, Brod Sutcliffe
[npekTop no

«Baker Hughes INTEQ»,
MeHemxep no passuTUio
6unsHeca, Poccust

ME>XAYHapPOOHOMY Pa3BUTUIIO
6usHeca «Weatherford Drilling
Services» Global Business
Baker Hughes INTEQ,

Business Development Manager,
Russia

Development Director for
Weatherford Drilling Services

What are the key advantages of ERD for the Russian
market place?

Dean Watson: The key advantages for ERD in the
Russian market place are the same as they are in other
market places: a cost effective solution with proven RO,
an environmental solution or an accessibility solution. By
a cost effective solution the meaning is rationalization of
ROl for the infrastructure required to exploit the assets. If
ERD proves to be the most cost effective solution taking
into account other drivers such as environmental issues
or accessibility then it makes sense for our clients to use
this technology. In some cases ERD can be rationalized
in Russia to address environmental concerns or in areas
where there is limited infrastructure.

Kieran Fitzpatrick:

Specific advantages of ERD are as follows:

1. Extend life of mature fields (producers/injectors).

2. Satellite field developments.

3. Eliminate drilling/production islands.

4. Access reserves in environmentally sensitive areas.

5. Traditional ERD, e.g. the world class wells in Sakhalin,
where the use of a land rig and onshore production facilities
to access offshore fields are much less expensive. They
are able to operate all year (unlike offshore rigs in the
frozen ocean), and more efficiently (but less expensive)
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NCKYCCTBEHHbIX OCTPOBOB A1 OYPEHUS CKBaXKMH U
006bI4n1 HehTK 1 rasa

4. ObecneveHrie OOCTyNa K pecypcam B paroHax C
YSI3BMMOW NMPUPOAHOM cpeaom

5. TpagnumoHHoOe BypeHne CKBaXKMH C BONbLIMM
OTXOA0M 320081 OT BepTUKanu, Hanpumep, bypeHne
COOTBETCTBYHOLLMX MUPOBbLIM CTaHAapTaM CKBabKUH Ha
CaxanvHe, rae 1MCcnosnb3oBaHe Ha3eMHbIX OyPOBbIX
YCTaHOBOK U 6EPErOBbIX TEXHOOMMHECKNX KOMMIEKCOB
01151 Pa3paboTKN MOPCKNX MECTOPOXXAEHUI 0OXOAUTCSA
3HaYMTENbHO AeLIeBNe, NPV 3TOM UX SKCMyaTaLms MOXXET
BECTUCH KPYIbIA oA, (B OT/MHME OT MOPCKUX BYPOBbIX
YCTaHOBOK B 3aMepP3atOLLIMX MOPCKMX aKBaTOPKSIX)

npw cobnoaeHNN NPUPOACOXPAaHHBIX TPEOOBAHUN 1
TPebOoBaHMI NPOMbILLIEHHOM 6E30MacHOCTI Ha Bonee
BbICOKOM YPOBHE (1 C MEHBLLMMM 3aTpaTamu)

6. KycTtoBoe b6ypeHune ckeakmH BOB ¢ nnowaook

B POCCUINCKOWN TyHOPE, KOTOPOE BEAET K CHYDKEHMIO
BO3AENCTBMSA Ha OKPY>KatOLLLYtO cpeay 1 obecrneqmBasT
BO3MOXXHOCTb pa3bypuBaHis 3anexxen Nog 03epamm U
pexkamm, Hanpumep, noa o3epomM CamoTnop.

[NpenmyLLecTBa

1. BKoHOMUHECKM adhheKTBHas paspaboTka
MECTOPOXAEHNI

2. MeHbllee KOMM4eCcTBO TPYBOMPOBOAOB, COKpaLLEHNE
KOMM4YeCTBa eAVHIL, JOPOrOCTOSALLErO NOABOOHOIO
obopyaoBaHms

3. YCKOpEHHbI BBOA, AOOLIBAOLLIMIX CKBAXKWH B
aKCnnyaTaumo

4. TepeoLieHka BapuaHTOB Pa3padboTKN MECTOPOXXAEHNN,
paHee CHMNTaBLLMXCSA SKOHOMUHECKW HELIENECO0Dpa3HbIMM
5. TnaHnpoBaHme pas3paboTKy HOBbIX CheLmanibHbIX
TexHonorun BOB.

Butanuu YybpukoB: CyLLecTBYIOT pasnnyHble

MYTU MPUMEHEHNS TEXHONOMMM BYPEHNS CKBaKH
BOB Ha no3aHWX CTagnsix paspaboTKK T.H. «3penbix»
MECTOPOXOEHWN, a TaKKe NPy pas3paboTKe HOBbIX
MECTOPOXAEHWA. HKe nepedmcnstoTcs oTaebHble
NPeMyLLECTBa:

MeCcTopOXXaeHNs Ha NosaHel cTaaun Pa3pPadboTKu:

»  CHWXeHVe KanutanbHbiX 3aTpat. OCHOBHas HaCTb
NPOOyKLMM MocTynaeT 13 3anaaHon Crnbvipn, roe nodbiya,
KaK MpaBusio, NPOM3BOAUTCS KYCTOBbIM METOLOM MO
npy4nHe 3a60N04YEHHOCTU MECTHOCTU 1 HEPA3BUTOCTU
NHpacTpyKTypb!. [MNpUMeHeHVe TexHONorM BypeHNs
ckBaxknH BOB no3BonUT ¢ CyLLECTBYIOLLINX OYPOBbIX
NNOLLAAOK JOCTUraTh TeX YHACTKOB MECTOPOXAEHS,

N5t paspaboTKX KOTOPbIX B MPOTVBHOM Clly4ae
noTtpeboBanock 6bl 060PYAOBaTh HOBbIE BYPOBbLIE

NnoLaaKu

» YnyylleHne NporsBOANTENBHOCTN CKBEXKUH U
NPOLNIEHNE NX CPOKa CNY>KObl. TeXHONOrVsA BypeHns
ckBaxkMH BOB npepycmaTprBaeT NCMoNb30BaHNE
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environmental and safety compliance.

6. Multiple well ERD from Russian tundra locations (pads),
resulting in less environmental & ecological disturbance,
as well as the ability to drill under lakes & rivers e.g. under
Samotlor Lake.

Benefits

1. Access reserves economically.

2. Fewer pipelines - reduction in costly subsea equipment.
3. Bring production forward.

4. Re-assess opportunities previously uneconomic.

5. Plan new bespoke ERD developments.

Vitaly Chubrikov: ERD technology has different
potential and applications for both mature (brown) and
new (green) fields; outlined below are the separate
advantages:

Brown fields:

» Capital costs reduction; most of production comes

from W. Siberia where pad drilling is standard, due to the
swampy landscape and limited existing infrastructure. ERD
will allow the drilling of wells with longer range from existing
pads to reach field areas which would normally require
building new pads

» Better production and longer wells life cycle. ERD
employs Rotary Steerable Systems and Logging While
Drilling technologies; the combination of these provides
accurate wellbore placement in better quality reservoir
zones that ensures better production and longer life cycles
with ERD wells

» Better production from complex water flooded fields;
ERD will allow the setting of multiple geological targets to
produce from several relatively good zones within water
flooded zones

Green Fields:

» Less capital intensive field development projects. Pad
and infrastructure construction on land (access roads, pipe
lines, energy lines etc) are a significant part of capital
investments to develop Green Fields, in some cases
more than half of the entire field development costs.
Introduction of ERD wells will allow the development
of green fields from fewer pads, which will significantly
reduce development costs.

» Development of offshore green fields are even more
capital intensive, and so the potential of capital cost
reduction through the application of ERD technology is
even better.

» As already mentioned above, the advantages of RSS and
LWD technologies are also fully applicable to green fields.

Brod Sutcliffe: Weatherford offers a full range of drilling
services for ERD wells. Our Revolution Rotary Steerable
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B BYPEHUE

POTOPHbIX YMPaBISEMbIX CUCTEM M MPOBEAEHNE KapoTarka
B npoLiecce bypeHus. Bce 3To B Lenom no3eonsdeT
OCYLLECTBNATb TOYHOE pasdyprBaHme Hanbonee
BbICOKOMPOOYKTVUBHbBIX MacTOB, YTO CNOCOBCTBYET
MOBbILLIEHNIO MPON3BOAUTENBHOCTMN U YBENMHEHNKO CPOKA
CIY>XObl CKB2XXMH B CJly4ae UCMOb30BaHWSA Nog0OHOM
TEXHO0MM

» YBenmyeHne 06beMOB A00bIMM HA CMOXKHbBIX
3aBOAHEHHBIX MECTOROXAEHUSIX. TEXHOMOMMS BypeHmns
ckBaXKnH BOB no3BonseT oocTuraTb HaMEeYeHHbIX
re0NIOrMHYECKNX OOBEKTOB, YTODLI BECTU A00bIHY Cpagy
N3 HECKOJBbKNX OTHOCUTENBHO MPUIrOAHbBIX 4S5 STOro
Yy4aCTKOB, pacrosaraloLLXcst B 3aBOLAHEHHOW 30HE

BHoBb paspabarbiBaeMble MECTOPOXKAEHUS:

»  MeHblasi KanUTanoeMKOCTb MPOEKTOB MOJSTHOrO
OCBOEHUST MECTOPOXAEHM. [1ns oBycTponcTea BypoBoi
NAOLLAAKN 1 CO30aHNS Haanexallen MHPPacTPyKTypbl
(nogbesaHbIX nyTen, Tpybonposoaos, JI3IM n T.4.)
TpebytoTcs 3HaqMTENBHbIE (DUHAHCOBbLIE CPEACTRA,
COCTaBSAOLLME CYLLECTBEHHYIO YacTb BCEX KannTaNbHbIX
3atpar, HeOOXOAMMbIX 419 Pa3paboTKM HOBOMO
MECTOPOXXAEHNS (B HEKOTOPbIX Cly4asix 6o5ee NOMOBUHbI
OT 06LLEN CyMMbI 3aTpar).

B cnyyae npuMeHeHNst TEXHONOMN BYPEHMS CKBaDKH
BOB npu paspaboTke HOBbIX MECTOPOXAEHUI TPpebyeTcs
060pya0BaTb MEHbLLEE HYMCNIO BYPOBbIX MNOLLAA0K, YTO
MO3BOSISET PE3KO COKPATUTL COOTBETCTBYHOLLINE pacxXompl.

» PagpaboTka HOBbIX MOPCKMX MECTOPOXOEHWIA
OKas3bIBaeTCH eLLe B6onee KanMTaioeMKOM, NO3TOMyY
BOSMOXXHOCTb CHVDKEHUS KanmUTaslbHbIX 3aTpar 3a CHET
NPUMEHEHNs TEXHONOMM BypeHnst ckBaxknH BOB Takxe
BO3pacTaeT.

» Kpome Toro, npu paspatoTke HOBbIX MECTOPOXKAESHNI
TaK>Ke BO3MOXKHO VCMOSb30BaHME POTOPHBIX YrPaBiseMbIX
CUCTEM 1 TEXHOJOMM KapoTaxka B NMpoLiecce BypeHns,
PACCMOTPEHHbBIX BbILLIE.

Bpopn Catknudd: Komnanns Weatherford npennaraet
BECb CMEKTP ycayr no 6ypeHuto ckBaxkmH BOB.

Hawm cructembl ynpaBnseMoro poTopHOro BypeHns u
kapoTaka B npouecce byperus (Weatherfod LWD) B
COYETaHNN NMO3BOJIAIOT CO30aTb BbICOKOI(PMEKTUBHbIN
KOMMAEKC N5 BYpeHNs CKBaXKNH C B0IbLLMM OTXOAOM
OT BepTukanu. Mbl MpeaiaraeM CUCTEMbI YNPaBNgeMoro
POTOPHOrO BypeHns ans mobbix AMaMeTpOB CTBONA,
Kak B MPOBOAHOM, Tak 1 B 6&CnpoBOAHOM UCTIONMHEHNN,
0151 CKB)KMH C MOBbILLEHHOM CKOPOCTBIO BpaLleHWs
[0N0Ta 1 CKOPOCTAMM MPOXOAKW. Hawwm cuctemsl
KapoTaka B nmpouecce bypeHrsi MOCTaBUIM MUPOBbIE
PEKOPAbl MO KA4eCTBY U3MEPEHUI OABNEHNS,
TemMneparypbl, N3rnboB CTBOMA, a TakKe OOHapPY>XeHWs
nynbcaLunin B 3KCTPEMASbHbBIX YCOBUSIX OypeHns

— knodeBon napameTp BOB. Haww cnctemsi
KapoTaka B nMpoLecce bypeHus npeasiaratoT BeCb
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and Weatherfod LWD systems can be combined to
provide an excellent Extended Reach Drilling System.
We offer the Revolution System in all hole sizes and
we now offer both wired and wireless motorized RSS
options for increased bit speed and ROP. Our LWD
systems holds world records for Pressure, Temperature,
Dog Leg and for pulse detection in extreme drilling
environments - a key attribute for ERD drilling. Our
LWD systems offer a full complement of azimuthal
measurements for GR, Spectral Gamma Ray, multi-
frequency resistivity, azimuthal density and thermal
neutron porosity.

All azimuthal measurements deliver both realtime
and recorded data imaging and this data can easily
be transported to any location with our Realtime
Operations Service.

Outside of the current economic situation what is the market
and potential for ERD in Russia?

Dean Watson: Although ERD is currently relatively small
in Russia, this technology will continue to grow as offshore
assets and eastern Siberia are developed.

Kieran Fitzpatrick:

1. Sakhalin is the biggest market in Russia remaining

at 1 — 3 rigs. ERD wells can bring additional reserves on line
which may not be otherwise accessible with conventional
well designs. As new reserves are identified in more
isolated and remote locations, ERD well designs will have
increased applications.

2. Please also refer to the below reference on potential fields

Vitaly Chubrikov: Declining production in brown fields
will make operators look for technologies to maintain or
improve production, at increasing costs; eventually ERD
would become economical for operators.

Green field development will definitely employ ERD
technology for discovered fields in the Barents Sea,
Caspian, Sakhalin and Eastern Siberia.

However at the moment ERD application is also limited
by existing rigs fleet technical capabilities — in reality there
are just a few rigs available across Russia technically
capable to drill wells over 6,000m MD.

Brod Sutcliffe: ERD drilling can dramatically reduce
the environmental wellsite footprint of an operation as
well as significantly reduce capital cost. Any market
where these issues are concerns will benefit from
ERD drilling.

What are the key fields and regions for this technology?

Dean Watson: Geographically potential markets exist
where there are offshore assets as well as accessibility

www.rogtecmagazine.com
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[MpoaykTmBHOE 6ypeHue CKBaXXUH ¢ 60M1bLINM OTXO00M
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B BYPEHUE

KOMMIEKC a3MyTaslbHbIX UBMEPEHWNI AN raMma-
KapoTaXka, CNEKTPOMETPUYECKOrO raMMa-KapoTaxa,
MHOMO4aCTOTHOIO KapoTaxa COMpPOTUBEHMS,
onpeaeneHns asnmMyTabHOM MAIOTHOCTA 1 ONpeaeneHns
MOPUCTOCTU METOAOM HEWTPOHHOIO KapoTarka Mo
TEMNOBbIM HeMTpoHaM. Bce asumyTanbHble n3MepeHns
obecne4dmBatoT rpadmyeckme NOCTPOEHNS Kak B PEXMME
peanibHOro BPEMEHM, Tak 1 Mo 3anncaHHbIM AaHHbIM,
KpOMe TOro, 3TV AaHHble MOMyT BbITb NIEMKO NepeaaHb!

B Nt0B0OE MECTO C MOMOLLBIO Hallero cepeuca Realtime
Operations Service.

A6cTparupyAch OT TeKYLei IKOHOMNYECKOi cUTyauun,
KaKoB PbIHOK 1 noTexunan ana bOB npoekTos B Poccun?

[vH YoTcoH: XOTHA KOMMHECTBO NMPOBYPEHHBIX CKBEXKH
BOB B Poccun B HacTosiLLEE BPEMS OTHOCUTENBHO
HEBEIMKO, HO OHO MPOOOKUT PacTy MO Mepe PasBuTUA
LIENbdOBLIX MECTOPOXAEHWA 1 OANbHENLLEN Pa3padboTKM
BoctouHon Crbupn.

KuepaH ®uunaTpuk:

1. CaxanvH, rae No-nNpexxHeMy MOryT SKCMyaTMpoBaTbCA
1 — 3 yCTaHOBKW, SBASAETCA KPYMHENLLIMM CEKTOPOM
POCCUINCKOrO PbIHKA.

2. CkBaxknHbl BOB MoryT no3sonuTs BBECTU B
SKCMyaTaumio OOMNONHUTENBHBIE MECTOPOXAEHWS,
KOTOPbIE TaK U MHa4e He MOryT pagpabaTtbiBaTbCs C
NCMONIE30BAHMEM CKBXKMH CTaHOAPTHON KOHCTRYKLMM.
[No Mepe onpeneneHns HOBbIX 3anexxern B bonee
N30MPOBaHHBIX 1 yOaSIEHHbIX paroHax BypeHne CKBaXKUH
BOB 6yneT ncnons3oBaTbCs BCe Hallle.

3. ObpaTnTe TakKe BHUMaHNE Ha YKa3aHHbIE HKE
NEPCNEKTUBHbIE MECTOPOXAEHNS.

BuTanui Yy6pukoB: CH/KeHME 000bIHN Ha «3pesbix»
MECTOPOXOEHUAX 3aCTaBSET OrNepaTopoB UcKaTb
TEXHOIOMM, KOTOPbIE MO3BOMM Bbl COXPaHNTL 06BEMbI
00DbI4M Ha MPEXHEM YPOBHE UM yBENMHTL 1X. Bee

9TO NPUBOOUT K JOMOSHUTENBHBIM 3aTpaTtaM, Toraa

KaK MpUMeHeHMe TexXHoNorm BypeHnst ckBaxkH BOB
OKasbIBaeTCA AJ15 ONepaTopoB 6OMee SKOHOMUYHBIM.

BHe BCAKMX COMHEHUI, TEXHONOTUS BYPEHNST CKBaXKIH
BOB 6yaeT NpuMeHATECS MpK pa3paboTke HOBbIX
MeCTOpOXaeHWN B BapeHLeBoM 1 Kacnmnckom Mopsix, Ha
0. CaxanuH 1 B BocTouHom Crnbupw.

OpOHaKo B HACTOALLMIN MOMEHT MPUMEHEHWE TEXHOMOM
Bypermns ckBaxxH BOB Takke orpaHunYnBaeTcs
TEXHNHECKMM BO3MOXHOCTAMM CyLLIECTBYIOLLIEro dhnoTa
OypOBbIX YCTAHOBOK — peasibHO cerdac B Poccum nveetcs
BCEr0 HECKOJTbKO BYPOBbIX YCTAHOBOK, TEXHUYECKME
XapaKTEPUCTUKM KOTOPbIX MO3BONAOT OYpUTb CKBaXKUHBI
rNy6UHOM CBbILLIE B ThIC. M.

Bpoa Catknud: bypeHne ckBaXknH ¢ 6ONbLINM
OTXOLOM OT BEPTUKa/IM NMO3BOJISIET PE3KO
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issues potentially caused by a lack of infrastructure.
The following come to mind: Sakhalin, the Caspian, the far
north and eastern Siberia.

Kieran Fitzpatrick:

On Sakhalin, Odoptu and possibly others; remote tundra
fields in NW Siberia and fields where the cost of a platform
is prohibitive, e.g. Shtokman. Also, Near-shore fields in
the Barents Sea and Ob River delta (areas frozen in winter
so not suitable for platforms) by ERD. Inland ERD wells
are likely to get longer from larger tundra pads to reduce
environmental footprint.

Vitaly Chubrikov: Barents Sea, Caspian, Sakhalin, Eastern
Siberia, some recently discovered fields in W. Siberia and
Komi in remote areas.

What are the key factors for success in planning and
delivering ERD wells?

Dean Watson: Key factors for the success in ERD

are: innovative technology, people expertise, process
organization and communication. Appreciation to the cost
involved and the potential downside if there is a major or
catastrophic event should be fully understood. Success is
in the planning and detail and Schlumberger has a proven
track record to successfully delivery ERD wells.

People and the competency of people at the wellsite are
important elements to the delivery of ER wells and so
developing knowledge and expertise, through training
should be put in place well in advance. Promoting
communication between all members of the project will
provide another success factor.

Time for the planning cycle is essential. Driling an ER

well is not just an extension of a typical directional well.
Depending on the scale of the project or well, the required
or suggested planning and lead time could be between 2
to 4 years lead time, from the conceptual phase through
to spud.

There are numerous design criteria that have to be
considered in detail for ERD. The final geometric profile
and planned well trajectory is key, especially the build up
section. This section must be planned to accommodate
minimal tortuosity and a “smooth” well bore, a factor that
plays an important deliverable in the final execution of the
well and the ability to run tubulars throughout the well.

Other factors that have to be managed are wellbore
stability, ECD management, wellbore positioning and real-
time monitoring. The later point illustrates the requirement
to plan for the ability to maintain good data telemetry and
data management throughout the well execution.

ECD management and planning is vital during the modeling
phase as this alone could be a limiting factor for the well

www.rogtecmagazine.com
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COKpaTUTb MacLUTabbl BO3OENCTBUA BYpOBbIX PadboT
Ha OKPY>KatoLLLYtO Cpey Nnpwv O4HOBPEMEHHOM
CYLLIECTBEHHOM COKpALLEHNN KanuUTalbHbIX 3aTpaT.
BypeHne ckBaXknH ¢ BONBLUMM OTXOO0M OT BEPTUKAN
0aeT SKOHOMUYECKUIA 3D MEKT Ha BCEX PbIHKAX, rae
Ba>KHbl TN aCneKThbl.

KakoBbl KnioyeBbie PervoHbl 1 061acTy ANA NpUMeHeHna
AaHHOI TeXHonorun?

OuH YoTcoH: "'eorpadmyeckn noTeHUnansHas
BOCTPEBOBAHHOCTb AaHHOM TEXHOOMM CYLLIECTBYET
Tam, rae ecTb WeNbOBbIE MECTOPOXKAEHWS, TaK XXe
Kak NpobnemMbl JOCTYMNa K KOMNEKTOPaM, BbI3BaHHbIE
HEPAa3BUTOCTBLIO MHAPACTPYKTYPbI. STO O3HAYAET:
CaxanuH, Kacnminckoe mope, KpaHun Cesep U
BoctouHas Crbupb.

KunepaH ®uunaTpuk:

1. CaxanunH: mecTtopoxaeHue OOonTy 1, BO3MOXHO,
apyrve.

2. MecTopoxaeHus B yaaieHHbIX panoHax TyHOpbl Ha
ceBepo-3anage Cubupu.

3. MecTopoxxaeHus, Ha KOTOPbIX USAEP>KKM MO
akcnayaraumm nnatopMbl ABASKOTCS HEMOMEPHO
BbICOKUMM, Harpumep, LLITOKMaHOBCKOE MECTOPOXXAEHME.
4. TprbperkHble MECTOPOXXOEHUS B BapeHLEBOM Mope

1 B aenbte pekn O6b (y4aCTKM, KOTOPbIE MPOMEP3a0T

GE Energy

Mbl TPATVM HAWY SHEPr o,
YTObbI C3KOHOMUTL Bawy.

B nepsyio ouepeab 3KOHOMUYECKAA 3¢ PeKTUBHOCTb. Ho K TOMY e 1 3alWuTd oKpyKaiolei
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delivery and operations. Planning for realtime monitoring
is essential so as the drilling progresses the performance
versus the model can be tracked and updated as
necessary.

Operational challenges have to be evaluated and
contingency planning put in place. Torque and drag, hole
cleaning, barite sag, well control, these are all additional
factors that have to be considered at the design phase.
This is where the selection of the correct downhole drilling
technology is critical. Rotary steerable systems are now the
drilling technology of choice for ERD, as they provide the
opportunity to deliver continual rotation, promote good hole
cleaning and hence avoid the opportunity for stuck pipe or
inducing pack-offs or poor well bore stability.

The completion type and any future well intervention must
be considered as one of the primary design criteria.

In line with all the design factors, obviously then the rig must
be sized to accommodate all the operations from drilling,
tripping, completion running and workover capability, all of
which may require upgrades to the equipment or sourcing
of an ERD capable, specific rig.

Kieran Fitzpatrick: An ERD well is a very sensitive system
s0 it is essential that with so many variables that can affect
the eventual success of an ERD project that all aspects of

Peknama



B BYPEHUE

B S3MMHEE BPEMSA 1 MOSTOMY He MNOOXOAAT AN
Ncnonb3oBaHna nnatgopm) ansa dypenns ckeakH BOB.
5. BeposATHO, cnedyeT oxxmaatb BYPeHNs CKBaXKH

BOB yBennyeHHon 0nHel ¢ 6onee KPymnHbIX KYCTOBbIX
NAOLLAOOK B TyHOPE OJ151 CHYDKEHNST CTENEHN BO3OENCTBUS
Ha OKPY>KaOLLIYtO cpesy.

BuTanui Yy6pukos: BapeHLeBo n Kacnuiickoe Mops,
0. CaxanvH, BocTtouHasa Crnbupb, HECKOBKO HEOABHO
OTKPbITbIX MECTOPOXXAEHWIA B YAANEHHbIX panoHax
3anagHon Cubupn n Pecnybnvkmn Komu.

[ae MoXXeT NpUMeHATLCA TeXHoNorua bypeHna ckeaxuvH bOB
(OCHOBHbIE MECTOPOXKACHNA U PErvoHbl)?

[AunH YotcoH: OcHOBOWM Ans ycrnexa npu OypeHnin CKBaXKMH
BOB aBnstoTCA: MCNONb30BaHWE NepeoBON TEXHOMOMN,
NpOdECCNOHAN3M COTRYAHMKOB, MpaBusibHas
OpraHV3aLs NPOLECCOB U HaTaXKeHHas KOMMYHUKaLS
MEXXAY PasnnyHbIMN CTOPOHaMU - YHACTHVIKaMU MPOEKTa.
OCHOBHbIM (hakKTOPOM AO/MKHO ABNATECS MOHUMAaHWE
CTOMMOCTU MPOEKTa 1 BENMUHMHBI MOTEPL B ClyHae aBapuii
pasnMYHOro Maclutada, HanpUMep, KatacTPOMUHECKIX
nocneacTBuii B CllyHae HapyLLeHWs OOHOW U3 onepaLnii B
TEXHOMOMMYECKOM Lenn. Jetanv onpeaenstoT yenex.

Mooy n nx npodeccroHannam Ha BypoBON - BaXKHbIE
anemMeHTbl Npouecca bypeHnst ckBaxknH BOB. MocTosiHHOe
0by4eHe 1 0OMeH OMbITOM AO/MKHbI ObiTh 3apaHee
HanaxxeHbl Ha NPeanpPUaTUX. PassuTie HaBbIKOB
KOMMYHMKaLMN MeXXy BCEMU YNeHaMK NPoeKTa SBNSeTcs
eLLe OHNM Ba>KHbIM (hakTOpOM ycrexa.

OueHb BaXKHO BPeMS, BbIAENSIEMOE O/19 MPOEKTUPOBaHWS.
Bypenne ckBaxxnH BOB — 310 He MpocTo 6onee cnoXHas
HaKJIOHHO-HaNpPaBneHHas CkBaxknHa. B 3aBncumocTu

OT MacLTaba NpoeKTa UM CIOXKHOCTN CKBaXKMHBI,
TpebyeMoe 1N pPEKOMEHOYEMOE BPEMS MaHNPOBaHNA 1
MOArOTOBKN MOXET 3aHUMaTh OT 2 A0 4 NeT, OT KOHLLenumm
00 NepBOro JonbaeHns.

Bo Bpemsi npoekTupoBaHns ckeakiH BOB TpebyeTca
OeTanbHO NpoaHanM3npoBaTb 6ObLIOE KOMMYECTBO
PasNNHYHbIX KpUTepreB. KtoYeBble MOMEHTbI - KOHEYHDIV
reoMeTPUHECKUI MPOUITb 1 NAaHUPYeMas TDaeKTopKs
CKB2XKMHbI, OCOBEHHO CeKLa Habopa mapameTpoB. JTa
CEKUMS [O/mKHa ObiTb CMaHMpoBaHa TakiM 06pas3om,
4TOObI 06ECMEYUTE MUHVMASTBHYIO U3BUIMCTOCTL Y
«IMafKUA» CTBON CKBEXKMHbI, MapamMeTpbl, KOTOPbIE UrpatoT
BaKHYHO POJIb /19 OKOHYaTENNbHOrO CTPOUTENBCTBA
CKB2XKMHbI M BO3MOXHOCTW ocyLLecTBneHns CIMO
BypunbHbIX, 06caaHbIX TPYO 1 3a60NHOrO 060PYAOBAHNS.

Hpyrve daxkTopbl, KOTOPble HEOOXOAVMO MPUHATL BO
BHVYMaHWeE,- 3TO CTabUIBHOCTb CTEHOK CTBOJ1A CKB2XKMHDI,
LIMPKYNSLUMOHHASA NAOTHOCTb MPOMBIBOYHOM »XNOKOCTH,
reonornyeckas MPOBOOKa CKBEXKVHbI B HAUSTyHLLEN 30HE
niacta u MOHUTOPWHI MapameTPOB OypeHnst 1 CBONCTB
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the wells are very carefully planned. There must be a total
team effort during the planning and execution of

the well. Drilling Environment, Well Engineering and well
designs, and drilling parameters play a very important role
in ERD Well Design:

Driling Environment
Onshore / Offshore
Lithology

Shallow Gas

Pore Pressure
Fracture Gradient
Depleted Zones
Faults

Seismic Data

Well Design
Profile Design
Hole Size

Casing Designs
Torque and Drag
Hydraulics

Hole Cleaning
Borehole Stability
Risk Mitigation
Lessons Learnt

Drilling Parameters
Drill String Design

Rig Limits

Mud Design
Operating Procedures
ECD Management
Directional Control
NCW Technology
Casing Running
Completions

During the planning phase, great care must be taken to get
the best possible rock strength analysis done. The second
critical part of the planning phase is the best possible
torque & drag modelling. This should include drilling fluid
lubricity testing. Accurate Equivalent Circulating Density
(ECD) & hole cleaning modelling are also required.

It is also essential to determine/model whether casing will
run in the hole conventionally. Premium casing threads are
needed, as the casing may have to be pushed. It may be
necessary to float casing into at least one hole section, as
well as running roller centralizers.

In the operating phase, torque & drag monitoring is the
most important parameter to monitor the build up of
cuttings’ beds in the low side of the hole. Consistent
procedures to measure pick-up/slack-off weight & torque
on connections are essential. Premium drilling fluid
lubricants, e.g. TORQ-TRIM® 22 |ubricant will be needed
as well as mechanical torque reduction equipment, e.g.

www.rogtecmagazine.com
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B BYPEHUE

NP13aboNHOM 30HbI B PEXINME PEANBHOrO BPEMEHN.
[NocneoHee NNMKOCTPUPYET HEOBXOOMMOCTb NNAHMPOBAaHWA
YCTOMYMBOCTY Nepeaasqs AaHHbIX 1 yrpasieHve Trnamm
nepenaBaeMbiX AaHHbIX C 326051 HA NOBEPXHOCTb Ha BCEM
MPOTSKEHNN CKBaKMHbI.

PKN3HEHHO BaXKHO OCYLLIECTBASATL KOHTPOSIb U
NAaHMPOBaHNE BENMHMHBI LIMPKYISLMOHHOW MAOTHOCTU
MPOMBIBOYHOM »XMAOKOCTU Ha STane MOAeMPOBaHNS, Tak
Kak 3TO MOXET ObITb OrpaHNY/BaOLLM (HaKTOPOM B
npoLiecce BypenHns 1 MPOBEOEHNST CKBEXKUHHBIX Orepauuin.
BarkHO 3annaHmpoBaTb MOHUTOPWHI MapamMeTPOB B
PeX1Me peasibHOrO BPEMEHW, HTOObI OTCNEXMBATH
N3MEHEHMST MO CPaBHEHMIO C MOAENMPYEMbIMU AAaHHBIMU 1
N3MEHSTb MOZENb, eCnn NoTpebyeTtcs. OceBble HArPy3KX U
KPYTSLLMIA MOMEHT, O4MCTKa CTBOMA OT Liama, OcefaHne
BapuTa, KOHTPOSb CKBEXKMHbBI — 3TO AOMOSHUTEbHbIE
hakTopbl, KOTOPblE HEOOXOAMMO Y4MTbIBATL HA hage
NAaHNPOBaHNS.

Ha 3ToM 3Tane CTaHOBUTCSt KPUTUYHBIM BbIGOPD
NpPaBUbHONM TEXHOMOMMM BypeHus. B HacTosLee Bpems
npeniaraemble POTOPHbIE YIPaBISEMbIE CUCTEMbI
SABMAKOTCS ONTUMasTbHbIM BapUaHTOM OnA OypeHns
ckBaxknH BOB, Tak Kak OHM 0becne4mnBatoT HanpaBNeHHOE
OypeHme Npy HEMPEPLIBHOM BpaLLEHUM BYpUIbHON
KOJTOHHbI, CO30at0T YCIOBUA AN 9PIEKTUBHOIO BbIHOCA
L1amMa, YTO MO3BOJISET U3DeXKaTb MpUxBaTa KOMOHHbI 1
KHBK, BbI3oBa OCbIMnen 1 Npobniem Co CTabUbHOCTLIO
CTEHOK CTBOJ1a CKBXKMHbI.

B ka4yecTBe 0HOro 13 OCHOBHbBIX KOUTEPUER
MPOEKTUPOBAHNSA HEOOXOAVMO MPUHSATL BO BHUMAaHNE
TUMN 3aKaHYMBAHNSA CKBaDKWNHbBI Y BOSMOXKHbIE METOb!
NHTEHCUMKALWN JOObIHM.

Heobxoanmo oLeH!Tb OnepaLVoHHbIE PUCKM 1 COCTaBUTb
naH OeNCTBUM Ha Clydal YpesBblHariHbIX CUTyaLun.

Hapsioy ¢ opyruMn KpUteprsiMm NMpoeKTUPOBaHIS
ckBakmH BOB, o4eBNOHO, YTO BypoBas yCTaHOBKa
0omKHa ObITb CNOCOOHA BbINONHATL BCE OnepaLim,
cBsi3aHHble ¢ BypeHurem, CIO, 3akaH4BaHEM
CKBaKMHbI, a Takxke ¢ KPC, 4To MOXXET nNoTpeboBaTh
MPOBEAEHNST YCOBEPLLEHCTBOBaHWS 060PYA0BaHNS Ui
OOMONHATENBHOMO (DUHAHCUPOBAHWS A MOSYyYeHNs
OypPOBOW YCTAHOBKM C [IOCTATOYHbIMM XapaKTEePUCTUKAMI.

KuepaH ®uunaTpumk:

CkeakmHa BOB - KpaiHe 4yBCTBUTENBHAA CUCTEMA,
NOSTOMY, YYUTbIBAS BCE MHOXXECTBO PasNYHbIX
nepeMeHHbIX MapamMeTPOB, KOTOPbIE MOMYT OTpULIATENBHO
CKas3aTbCH Ha KOHEYHOM YyCrexe NpoekTa BypeHus,
KparHe BaXXHO, YTOObI BCE XapaKTEPUCTUKN CKBXKMH
ObINn cambIM TLLATENBHBIM 06pPa3oM paccymTaHbl. [pn
NPOEKTUPOBAHUN U CTPOUTENBCTBE CKBAXKNHBI AOSHKHbI
ObITb 320eNCTBOBAHbI YCUNUS BCEX NOAPA30ENEHNA.
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drill string torque reduction (DSTR) subs. Both factors
(torque & drag and fluid lubricants) are essential during well
completion as well as drilling phase.

Another key item is the final completion string. Well screens
with a Swellpacker® isolation system are a proven option to
cementing which is very difficult in long horizontal sections.

Finally, the rig must have the capability. The drill string will
see big loads, so premium connections are required. Big
pipe (5-7/8” or 6-5/8") is recommended for more pulling
power, more torque, less buckling & better hole cleaning.
The pumps must be big & the standpipe pressure rating
adequate (5000 psi recommended). The top drive must be
able to rotate at least at 120 rpm with high torque loads. A
Pressure-while-driling (PWD) tool is needed to monitor ECD.

Every toal, joint of pipe, sub, etc. should be benchmark
tested, labelled & hours tracked in a register to minimise the
risk of failure. Non-spec tubulars & tools should be removed
from the rig.

The shakers must have the ability to handle high flow
rates with high cuttings’ loads through fine mesh screens.
The concentration of ultra-fine solids builds rapidly due to
“mortar & pestle” grinding by the drill pipe against the low
side of the hole, so extra centrifuges & high dilution rates
are needed.

The key is careful planning. You need enough time &
resources to do this thoroughly.

Vitaly Chubrikov: Good geological field knowledge;
custom-planned wells; involvement of the Operator, Rig
Contactor and Service Companies engineering, geological
and operational experts in all well planning and execution
and a lessons-learned cycle to improve efficiency and
performance on each following well.

Brod Sutcliffe: ERD drilling is in most cases an offshore
operations. There is limited activity onshore to to the high
cost. However difficult terrain, environmental site issues
and near shore locations to offshore reservoirs can bring
an opportunity to onshore ERD. Any fields agreeable to the
business drivers such as limited surface access or superior
economic choice would be open to an ERD application.

What are the key henefits of your specific ERD solution?

Dean Watson: Obvious benefits of our specific

ERD solution would be to deliver the well with good
performance, with in the project time line and cost
effectively. Good planning and lead time would ensure
that the correct and appropriate technology, services and
rig selection or upgrades could be planned and delivered.
Ultimately resulting in a final proposed well design to
reduce risk and maximize success. This is based on
Schlumberger’s leading position in the ERD market and a

www.rogtecmagazine.com



DRILLING H

[Mpu NpoekTpoBaHUN ckBaxkMH BOB o4eHb 60/bLLIoE
3HaYeHME UMEIOT YCNOBMSA BYPEHNST, TEXHONOMM
aKcNyaTaUmm CKBaXKNH U KOHCTPRYKLMM CKBaXKMH, a TakxKe
napamMeTPbl PEXXMMOB BypeHUs.

Ycnosust 6ypeHus

Ha 6eperoBoM/MOpPCKOM y4acTke
TnTonoruna

[ TPUNOBEPXHOCTHBIN a3

NopoBoe faBneHve

MpaoneHT gaBneHust rmapopaspbia
lIcTOLLEHHbIE MNacTbI

CoBurv ropHOV nopoap!

[aHHble cencmopasBenku

KOHCTPRYKUMS CKBaXKNH

PacueT npodmnsa CKBaXKMHbI
[vameTp cTBOSIAa CKBaXKMHBI
KoHCTpyKUmM 06CaaHbIX KOMOHH
CKpyY. 1 OCceB. Harp. Ha Byp. Kon.
['vopasnnka

MpombIBKa CTBOSA
YCTOMYMBOCTb CTBOJIA CKBEXKMHDI
CHWKeHe prCKoB

/13BNeYeHHbIE YPOKM

[MNapameTpbl PeXXKMOB BypPeHUs

KoHCTPYKUMS BYPUITBHOM KOMOHHBI
MNpenenbHble BO3MOXXHOCTU Byp. YCTaHOBKM
CocTtaB 6ypoBoro pacteopa

TexHONOMMYeCKNE pernameHTb!
PerynupoBaHne 3KBUB. M-CTU LMPKYIALMN
Ynp-e a3nMyTOM UCKPUB-51 CTBOMA CKBADKMHDI
HeTpaaouumoHHbIE TEXHOMOMMM CTP-Ba CKBaXKMH
Cnyck o6cagHOM KOMOHHDI

3aKaH4BaHNE CKBaXKNH

Ha sTane npoekTnpoBaHnst 0cob0e BHUMaHWe CneayeT
YAENATb TOYHOCTU MPOrHO3MPOBaHWSA MPOYHOCTHBIX
XapaKTepUCTMK NOPOApbl. BTOpon 0TBETCTBEHHOM

YaCTblO Tana NPOEKTUPOBAHNS ABMSETCA ObecneqeHne
MaKCMasTbHO TOYHOIO MOZEMPOBAHNS CKPYHMBAOLLIAX
N OCEBbIX HAarPy30K Ha BypUIIbHYIO KOMOHHY. Kpome Toro,
HEO6XOOMMO MPOBECTU UCTIbITAHNA CMa3bIBaFOLLIX CBONCTB
BypOBOro PacTBOPA, TOHHO PACCHUTATL SKBUBAIEHTHYHO
NAOTHOCTL BYPOBOro pPacTBOpa NPV LMPKYAALMN (SIMLY) n
CMOZEeMPOBaTb MPOLECC MPOMBIBKY CTBOMA.

BarkHO Taroke onpenennTb, ByaeT v Npon3BoaUTLCS
CryCK 06CaHOM KOJTOHHBI B CTBOJT CKB&XKMHbI OObIYHBIMM
MeTo[aMK, M CMOJENNPOBaTL NPOBEAEHNE TaKoro Criycka.
Peabba obcagHbIx TPYO AO/MKHA ObiTb MOBLILIEHHOW
MPOYHOCTW, MOCKOSIbKY MPW Crycke 06CaaHON KOMOHHbI
MOXXET NOTPeboBaTLCH ee NpoTaNKnBaHne. MoxeT
noTpeboBaTbCs CrycKaTb 06CaaHYIO KOIOHHY Ha MaBy
Kak MUHMYM Ha O[JHOM Y4acTKe CTBOSIa, a Takxe
crycKaTb LieHTpaTopb!.
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proven track record with both appropriate technology and
the people (their knowledge and expertise) to make this
happen.

Kieran Fitzpatrick: Halliburton’s Sperry Drilling and Drill
Bits and Services provide a matched drilling system that
minimizes the amount of ‘spiraling’ in the wellbore. Our
‘point-the-bit” Geo-Pilot® rotary steerable system matched
with a long-gauge Geo-Pilot® bit deliver a smooth, non-
tortuous wellbore. When spiraling in the well occurs over
the many thousands of meters it can result in numerous
problems such as excessive torque and drag and poor
hole cleaning. Elimination of this spiraling increases the
chance of being able to drill the section successfully and
minimizes problems when running casing or completions.
In addition, Sperry Drilling has a comprehensive range of
logging-while-drilling (LWD) sensors which can provide
solutions for formation evaluation, geosteering and wellbore
stability without having to use wireline logging technigues
which can be expensive, difficult and risky in an ERD well.
Using Max3Di™ drilling optimization software, directional
drilling efficiency and reliability can be increased by
immediately detecting out-of-bound conditions. Drilling
costs can be reduced and the decision-making process
can be expedited by providing key data to personnel

both at the rigsite and in Real Time Centers, where drilling
performance can be modeled before going downhole to
choose optimum parameters and avoid surprises. Post-well
analysis with instant replay allows us to identify problems
and work on solutions for future wells.

For Sperry Driling the key advantages are as follows:

1. Experience in drilling extended reach wells in different
counties around the world.

2. Well Engineering Design and planning, specific
engineering group.

3. Real Time Centers

4. StrataSteer® 3D geosteering service.

5. BHA analysis with MaxBHA™ software.

6. Well optimization of drilling parameters. Max3Di drilling
optimization software. Quicker driling times and reduced
formation exposure time.

7. GeoTap® formation pressure tester and pressure-
while-drilling LWD tools aid with the calculation of correct
formation pore pressures and ECD circulating pressures to
help maintain the optimum mud systems and hole cleaning.
This enables ERD wells to be drilled with real-time data
transmission.

Mud systems, Baroid:

1. Experience (Baroid have engineered 25 of the 30 longest
reach wells in the world).

2. Suitable fluids, engineered for stability, lubricity &
minimum ECD.

3. DFG™ software for best-in-class hydraulics & ECD
prediction.

4. Premium lubricants for drilling & completion fluids.

5. Wellbore stability software & wellbore strengthening
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B BYPEHUE

Mpu Npon3BoacTBe PaboT Hanbosee BaXKHbIM SBMIAETCS
KOHTPOJIb CKPYHMBAIOLLIMX 1 OCEBbIX HArPY30K Ha
OypPUIBHYIO KOIOHHY MpU HABMIOAEHW 32 MPOLECCOM
CKOMJIEHNS LLNaMa B HYPKHEN HaCTU CTBOSIA CKBXKMHbI.
Heobxoanmo BbINONHATL PEryspHbIE 3aMepbl Beca
OypPUIBHOM KOMOHHBI MNPV MOABEME U CMYCKe, a TakKe
CKpY4MBaKOLLIEN Harpy3Kn Ha coeamHeHnst. MoTpebytoTes
BbICOKOKAYECTBEHHbIE CMa3biBatOLLIE A0OaBKN ANs
MPOMbIBOYHbIX XXMAKOCTEN, Hanpumep, nobaska TORQ-
TRIM® 22, 1 MexaHn4ecKre YyCTPONCTBA ANS YMEHbLIEHWA
CKPY4MBAIOLLIMX HArpy30K, HanpuMep, cneuyasnsHble
NePEBOOHNKN AN BYPUSbHBIX KOTOHH, YMEHbLLIAKOLLME
ckpy4msatoLme Harpyskn (DSTR). MNpn 3akaHqmBaHMN
CKBaXXWHbI, & TaKKe Ha aTane dypennsa oba daktopa
(CKpy4mBatoLLE 1 OCEBbIE HArPY3KM HA BYPUITBHYHO KOSIOHHY
1 MPOMBIBOYHbIE XKUOKOCTU) UrpatoT BOSbLLYIO POSb.

Lpyrim BaXKHbIM KOMMOHEHTOM SBISIETCA KOMMOHOBKA
3aKaH4qMBaHVs. CKBaKMHHbIE (OUNETPbLI U CUCTEMI
pa3byxaroLmx nakepos Swellpacker® saensatoTca
NPOBEPEHHOW aNbTEPHATUBOM LIEMEHTUPOBAHUKO CKBEXKH,
TPYOHO OCYLLECTBMMOMY Ha 60MbLLNX MOPU30OHTaTbHBbIX
y4acTkax.

HakoHel, cama 6ypoBasi ycTaHOBKa AO/PKHA UMETb
COOTBETCTBYIOLLME XapaKTEPUCTUKU. BypunbHas

KOJTOHHa BYAET UCMbITbIBaTb OOMbLIME HArpy3KU,

MOSTOMY BCE COEOMHEHVS OOMKHbI 0bnafatb
MOBbILLIEHHOM MPOYHOCTHIO. 119 obecneveHns bonee
BbICOKOW rpy30MogbeMHOCTH, 60Mee BbICOKOMO
KPYTSLWErO MOMEHTa, MeHblUeln AedopmMaLm Tpyo

1 6onee athheKTUBHOM NPOMbIBKM CTBOSIA CKBaXKMHb!
PEKOMEHIYETCS NCMONb30BaTh TPYOb! 6OMBLLLIOrO AMamMeTpa
(5-7/8 poronma nnmn 6-5/8 aronma). Hacockl AOMKHbI ObiTh
MOLLIHbIMUW, a [aBNEeHME Ha CTOSIKE — COOTBETCTBYHOLLIMM
(pekomeHpyeTcs >5000 dyHT/KB. Arornm). BepxHuii npreog
OOMmKeH pasemBaTh He MeHee 120 06./MVH NMpu BbICOKX
MOMEHTHbIX Harpy3kax. [ns koHTpons IlL, TpebyeTtcs
NprbOoP 019 N3MEPEHMS OaBNEHMS B MPOLECCe BypeHns.

[nst yMeHbLLIEHNA PUCKa MOSIOMKW KaXKablil MHCTPYMEHT,
Kabkoe TpyOHOe coeauHeHne, Kaxxabli NepeBoaHK 1
T.0. MPOXOOAT 06a3aTesIbHbIe KOHTPOSbHbIE UCMbITaHs,
Ha HUX HAHOCUTCSI COOTBETCTBYHOLLIAS MAPKUPOBKA, U

B CreuvasibHOM >XXypHane BeAETCS YHEeT X HapabOoTKU.
Tpy6Hble N3AENNS N UHCTPYMEHTbI, HE COOTBETCTBYIOLLINE
TEXHNHECKM YCIOBUAM, JOMKHbI ObiTh yaaneHs! ¢
6YPOBOW YCTAHOBKM.

BunbpocuTa gomkHbl 06ecneynBaTth BbICOKYO
MPOV3BOANTENBHOCTL MPY MPOMYyCKaHW Yepes cuta
MENKNMM OTBEPCTUSMM BOSBLLIOMO KONMMYECTBA LUama.
KOoHLeHTpauWs MefbYaiLLmx TBepabIX YacTuL, ObICTPO
pacTeT B pesysbTare NepeTvpanHns Nog AeCTBUEM
OYPUNBHOM KOMOHHbI B HYXKHEN YacTW CTBOJIA CKBaXKMHbI,
MO3TOMY BO3HMKAET HEOOXOAVMMOCTb B HASIMHNM
OOMONHUTENBHBIX LIEHTPUAYT 1 MOBbILLEHHOW CKOPOCTH
pa3baBneHusi.
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technologies & products (WellSET™ Lost Circulation
Treatment).

6. Optimized rheology under downhole conditions for
maximum hole cleaning.

Vitaly Chubrikov: Large local and international ERD
experience; complete portfolio of technical expettise,
superb equipment and state-of-art software.

Brod Sutcliffe: For Weatherford Driling Services our
products are: Rotary Steerable Technology, Full LWD
capability, Azimuthal measurements with realtime imaging
for accurate geosteering, Realtime Operations and Drilling
Optimization (Vibration, PWD, BHA design).

What are the most common problems which occur in the
Russian market with ERD?

Dean Watson: The challenges in the Russian market are
the same as they are in other ERD markets.

Kieran Fitzpatrick:

The main problems are a lack of understanding of the
benefits of ERD, a lack of planning and expertise and lastly
a lack of drilling rigs capable ERD

Vitaly Chubrikov: The cost of ERD still does not allow
economical application for brown fields. Also lack of
technically capable drilling rigs.

How can well hore instahility be minimized pre and during
drilling ops?

Dean Watson: Well bore instability can be minimized by
review and root cause analysis of offset well data as part
of the planning phase. This may entail full geomechanics
studies to evaluate the zones of potential challenges, the
stress direction, formation and compressive strength and
breakout characteristics.

Working with the drilling team in the development of good
driling practices and training during the pre planning
phase helps identify and promote awareness of key issues
amongst the whole team. This allows for the experts to
communicate the mitigating measure to be deployed and
the urgently of quick identification and communication
during the execution phase.

Once in the drilling phase then adherence to the set
and agreed drilling and operation practices should be
followed and monitored in realtime. Monitoring and
comprehension of the events and risks throughout the
hole section and early identification of hole changes

is essential.

Mud chemistry and rheology are key aspects that also
require good design to address the wellbore stability but
must also deliver the necessary characteristics as a drilling
fluid to aid the complete process.
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Knto4eBbIM hakTopoM ABASETCS TLLATENBHOE
niaHMpoBaHne, 019 KOTOPOro He0BXxoaMMO BblOENNTb
LOCTaTO4HOE KOJIMHECTBO BPEMEHV 1 PECYPCOB.

BuTtanui Yy6pukoB: Xopollee 3HaH1e reonorm
pa3pabaTbiBaeMOro MeECTOPOXAEHNST; MPOEKTUPOBaHME
CKBaXKVH C y4eTOM TpeboBaHWUI 3aKa34dvka; NpuBeYeHme
cneunanMcToB onepartopa, OypoBOro ynpaeneHus 1
CEPBUCHbBIX KOMMaHWM MO NPOEKTUPOBAHWIO, UHXEHEPHO-
re0SIOMMHECKNM U3bICKaHMAM U SKCrTyaTauum K y4acTuto
B MPOEKTUPOBaHUN 1 BYPEHUIN BCEX CKBEXKMH; N3BIEHEHME
Hafnexxallero onbita ANst NoBbILLEHNS SMEKTUBHOCTU U
YAYHLEHWSA SKCMIyaTaUMOHHbBIX XapakTEPUCTUK Kaxxa0M
nocnenyroLLEN CKBaXKMHbI.

Bpoa Catknudh: CkeaxkmHbl BOB B 60MbLUNMHCTBE
chnyvaeB OypsTCS B paMkax MOPCKMX MPOEKTOB.
B0O3MOXXHOCTW UX BypeHns Ha CyLle orpaHn4eHsbl
13-3a BbICOKMX 3aTpart. B To Xe Bpemsi, TpyaHble
ycnosust penbeda, NPUpoa0OXpaHHbIE acrnekTbl,
PacnoNoXeHNe Ha MPUBPEXKHBIX yHaCTKax PAOoM C
LWEeNbGOBLIMY MECTOROXAEHUSMU MOTYT MPUBECTA

K MOSIBNEHNIO NMPEAMOCHIIOK ANs X OypeHns Ha
cyule. Ha Bcex MeCTOPOXXAEHNSX, COOTBETCTBYHOLLIMX
3TMM KOMMEPYECKUM NapameTpam, Hanpumep, npu
OorpaHN4eHHOM A0CTYyNe C MOBEPXHOCTU, MPUMEHEHWE
ckBakMH BOB sBnsieTcsa Hambonee NpeanoYTUTENbHbIM
C 9KOHOMMNYECKOW TOYKMN 3PEHUS.

KaxoBbl KntoyeBbie thaKTopbl NPy NAAHUPOBAHUN U GYpeHnun
cKBa)XXxuH bOB, BnuAOLWLE HA YCNELWHOCTD NPOeKTa?

[vH YoTcoH: O4eBraHbIe MPENMYLLIECTBA,
NPenoCTaBAEMble HaLLIen KOMMaHWEN, 3aKio4aroTCs

B MpousBoauTenbHOM BypeHnn ERD ckBakMH B
COOTBETCTBUM C MNIaHMPYEMbIMU CPOKamMu 1 Hanbonee
3KOHOMUNYECKN 3PdEKTUBHBIM COCOOBOM. ['paMoTHOE
NJaHMPOBaHNE 1 MOLrOTOBKA AO/DKHBI 06eCneynTb
MpPaBUIbHBIN BbIOOP TEXHOMOMI 1 YCIyT, BYPOBOIA
YCTaHOBKW 1 €6 MOAEPHU3ALMIO, YTO MO3BOSIUT
BblpaboTaTb OKOHHYATENBbHbBIN MaH CKBEXKMHBI, C YHETOM
MUHMN3aLMN BOSMOXXHBIX PUCKOB 1 0BeCreqeHnst ycrnexa
paboT. Cka3aHHOE BbILLIE OCHOBAHO Ha MMEHOLLIMXCS
pesynsTarax paboT, MPUMEHEHNM COOTBETCTBYIOLLINX
TEXHOMOIMMI, 3HaHWIA 1 OMbITa CNeLManncToB

— COTPYAHMKOB KOMMaHum LLIntombepxe, 3aHNMatOLLEN
JVOMpytoLLee nonoxxeHne Ha pbiHke ERD ycnyr.

KuepaH ®uunaTpuk:

Sperry Driling v Drill Bits and Services, nogpasneneHs
komMnaHum Halliburton, paspabotany cuctemy BypeHms,
KOTOpas NMo3BOJSIAET MUHUMU3MPOBATL SPAEKT
«CMNPASIBHOMO 3aKPy4YMBaHNS» MHCTPYMEHTA B CTBOJIE
CKBaXKWHbI. PagpaboTaHHast HaMu CructeMa HampasieHHOro
poTopHoro 6ypeHnsa Geo-Pilot®, ocHoBaHHas Ha MpuHUMNE
«HaLeNMBaHWA JOnoTa», B CoMeTaHnm ¢ gonotom Geo-
Pilot®, MEetoLLIMM YOMHEHHYIO KanMOPYIOLLYHO HYacTb,
NO3BOSSAET OypPUTL CTBOSIbI C MAOKMMN CTEHKaMN 1 6e3

www.rogtecmagazine.com

Kieran Fitzpatrick: A thorough well-bore stability
evaluation needs to be carried out encompassing regional
tectonics, structural analysis and experience from wells that
have been drilled in the same area. By carefully planning
the well direction and profile, well bore instability issues
should be minimized. While drilling, hole conditions should
be carefully monitored for signs of borehole deterioration.

In addition, LWD sensors can provide early warning signs
of borehole instability and provide valuable information on
stress directions.

In summary:

1. Accurate rock strength measurement &

geomechanics analysis.

2. Proven drilling fluid technology.

3. While drilling, adequate mud weight, based on rock
strength analysis.

4. Good hole cleaning modeling & practices.

5. Well thought-out circulation & tripping practices.

6. Understand the effect of high ECD’s on borehole stability
& induced lost circulation, especially in ERD wells at shallow
true vertical depth (TVD).

Vitaly Chubrikov: The question requires the writing of

an additional article! It is a very complex problem which
does have technical solutions, individual to each field.
Usually solutions are around drilling fluids properties, drilling
parameters and practices.

Brod Sutcliffe: Pre-well planning can assist in optimizing
the well profile, the mud program and the BHA design.
Then, while drilling, we monitor in realtime, ECD, cuttings
removal, Stick-Slip, three-axis vibration, temperature, bore/
annular pressure etc. to reduce wellbore instability.

What are some of the key indicators of problems during
drilling an ERD well?

Dean Watson: Indicators normally manifest themselves
very quickly and unfortunately on ER wells they can

have catastrophic effects on the well or project. The key

is obviously in the avoidance of such problems and as
stressed above this is why the planning stage is so critical
as well as the level of expertise of the people involved.
Schlumberger has a good track record in helping our clients
to minimize such problems.

Ensure that all critical parameters have been modeled in
advanced and actual data is available to evaluate trends.
Calibration of wellsite data is essential for the maximum
value to be extracted from the realtime data versus

the models (which have been validated against offset
information). Clear divergence from the established pre-
drilling models which are being updated in realtime for

all phases of the operation (drilling, tripping, and casing
running), for example torque and drag, ECD, vibration, stick
slip and other drilling dynamics.
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NCKPUBNEHNIN. BO3HMKHOBEHME NOOOOHOIO ahdexTa

B CTBOJIE MPOTSHPKEHHOCTHIO HECKOSIBKO ThICAY METPOB
MOXET MPUBECTU K LIEIOMY Psily OCNOXXHEHWIN, TakmX

KaK pesKoe YBENNHEHME CKPYHYMBAKOLLINX HArpy30K U

CWI TPEHUS W yYXY[LLIEHVE Ka4eCcTBa MPOMbIBKX CTBOSMA.
YcTpaHeHme athdekTa cnmpanbHOro 3akpyymBaHna
CMOCOBCTBYET YCMeLLHOMY BYPEHNIO CTBOMA U MO3BOSSET
CBECTU K MUHUMYMY OCJIOXKHEHWSA MPWY CryCcke 06caaHon
KOJTOHHbI 11 KOMOHHbI [ 3aKaHY1MBaHNS CKBaXKWHbI. Kpome
TOro, Tenepb Sperry Driling NnpeanaraeT NOMHbIA HAboP
NpMBOPOB 019 KapoTaxka B npotecce dbyperHus (LWD),
KOTOPbIE NO3BONSAKOT BbIMNOHATL OLIEHKY MNapaMeTPOB
nnacTa, OCYLLECTBASATb KOHTPOSIb U PEryMpOBaHne
napameTpoB BYpPeHNS 1 YCTONYNBOCTM CTBOMNA CKBAXKWHDI
6e3 HEOOXOONMOCTY CryCKa KapOTaKHbIX MPrbopoB

Ha kabene, 4To B ckBavkMHe BOB MoxeT notpeboBaTb
B60NbLUMX 3aTpaT, OKa3aTbCsA TPYAHOBBLINOIHUMbIM

N PUCKOBaHHbIM. [pr MOMOLLM NMPorpaMMHOro
obecnedeHns ons ontummdaum pexxuma dyperHins 3D-

i Mbl MOXKEM OMepaTVBHO OBHAPY>KMBAaTb OTKIIOHEHUS

OT PaCHETHbIX MAPaMETPOB 1 TEM CaMbIM MOBbICUTb
3(PHEKTUBHOCTb N HAOEXKHOCTb HAKITOHHO-HAMPAaBIEHHOMO
Oyperus. CHWKEHNE 3aTpaT Ha BypeHNe 1 YCKOPEHNE
npoLiecca NPUHATUA PELLIEHNIA 0BecrnevmBaeTCs 3a

CHYET BO3MOXHOCTY Nepeaadu KmtoHeBbIX JaHHbIX
creupanicTam, HaxoasawyMcs Ha 6ypoBO YCTaHOBKE U B
LIEHTPaxX ynpaBfieHNs B PEXNME PEANBHOIO BPEMEHM,
KOTOPbIE MOMYT MOAENMPOBATb TEXHUKO-SKOHOMUYECKNE
nokasarenun BypenHnst 40 Havana paboT B CKBaXKMHE

C Lefbio Bbibopa onTUMansHOro pexxmuma typeHns

1 NpenoTBPAaLLEHVS HEeNPeaBUaeHHbIX CUTYaLIWNA.

AHanMs pesynbTatoB MO OKOHYaHMK BYPOBbIX PaboT C
HemMeONEHHbIM NX BOCMPOV3BEAEHMEM MO3BOMAET BbISBUTL
OCIIOXHEHMA 1 BblpaboTaTb PELLEHNS 15 MOCNEAYHOLLX
CKBaXKMH.

[ns Sperry Drilling

1. OnbIT CTPOUTENLCTBA CKBaKMH C 6OMbLUMM OTXOAOM OT
BEPTUKAIN B PA3NINYHBIX CTPaHax M1pa.

2. CneuyanbHas TexH14eckas rpynna no NpoeKTUPOBaHNIO
N BYPEHNIO CKBEXKMH.

3. LleHTpbl ynpasneHns B pexkrmMe peaibHOro BpemMeHn

4. Crctema TpexMepHon reoHaeuraumm StrataSteer®.

5. Pac4eT KHBK npu nomouy nporpaMmmHoro
obecnedeHnst MaxBHA™.

6. OnTMKM3aLVIS PEXXMMOB BYPEHNST CKBEDKWHDI.
[MporpamMmHoe obecneveHre A1s ONTUMM3aLmn NpoLecca
Bypernst 3D-I. CokpalleHne CPOKOB BYPEHNST CKBaXKWHDBI U
BPEMEHN BO3AENCTBUS MPOMBIBOHHOW »XMOKOCTW Ha NAacT.
7. Mpwrbopbl ans namepeHnst oaeneHnsa GeoTap®,
ABSAOLLMECH HaCTbIO KOMMIEKCa NPnBopoB OJ1s
KapoTaxxa B npoLecce BypeHus, NMO3BONSOT TOHHO
onpeaensaTb MOPOBOE AaBNeHME 1 paccyMTbiBaTb Ol1L]
C LeNbio Noaaep kaHns OnTUMalibHbIX NapameTpoB
OypOBOro pacTeopa 1 MPOMbIBKM CTBONA 4K
obecnedeHns BO3SMOXXHOCTW BECTU BypeHMe CKBaXKIH
BOB B ycnoBusx nony4eHust 4aHHbIX B PeanibHOM
MacLuTabe BpeMeHu.
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Continuous review of formation and associate uncertainties
are also key indication of variations to the plan which may
require immediate evaluation and changes to the

predicted models.

Kieran Fitzpatrick: WWhen an ERD well is planned,

a comprehensive ‘road-map’ of expected measured
parameters should be produced from modeling expected
scenarios. Any deviation from what has been expected is
an indication that there may be problems. Typically, the well
will be monitored from a Real Time Centre (RTC) which may
be located at a remote location some distance from the
actual well location. The RTC may, for example, be located
at the operator’s main office where teams of experts can
monitor the well’s progress while also monitoring wells at
other locations. This allows for the maximum use of what
are becoming increasingly scarce, experienced personnel.

1. Inadequate hole cleaning in large diameter, high-angle
hole sections.

2. Deviation of actual torque & drag away from

modeled trends.

3. PWD data indicating excessive annulus cuttings’ loads.

Vitaly Chubrikov: Again, it is a difficult question and
depends on the problems observed. Not to be specific,
these could be excessive torque & drag, pressure increase,
decrease or fluctuations, fluids losses or gains, cuttings
volume etc.

Brod Sutcliffe:The critical issues for ERD would be ECD
management, hole cleaning and hydraulics, drillstring
mechanics (Torque and Drug), wellbore stability, drilling
fluid, casing issues, drilling operations issues, pro-active
geosteering and navigation.

ERD wells can be technically challenging to plan and
implement. What advise would you offer an operator
considering and ERD solution?

Dean Watson: Invest in the upfront planning cycle.
Getting it right first time requires good and extensive
planning. Good planning will allow the operator to avoid
an incident that may lead to a disastrous scenario. This
potentially disastrous scenario is the major cost element
that will affect the ERD project budget.

People are a key asset. Developing expertise and
competency is essential and additional formal ERD training
should be considered.

Know what works. Know what the limits are and find
effective solutions. Develop a learning curve on the ERD
campaign. Do not start with the most difficult well first.
Capture as much information and lessons learned as
possible to update and validate the models for the project
or field. Data is essential. Success is in the detail.

www.rogtecmagazine.com
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BypoBble pacTBopb! KOMNaHu Baroid:

1. OnbIT (koMnaHng Baroid cnpoektuposana 25 ns 30
CKBaXXMH C CaMbIM MPOTSKEHHbIM FOPU30HTasbHbIM
CTBOJIOM B MUPE).

2. CneupanbHble XXNOKOCTK, obecnevmsatoLme
YCTOMHYMBOCTb CTEHOK CKBaXKVHbI, UMEIOLLIME BbICOKME
CMasbiBatoLLMe CBONCTBA M MO3BOSIAIOLLNE BECTU DypeHmne
C MUHUMasTbHON 3L,

3. 1O DFG - ny4Luee B CBOeM Knacce nNporpaMmmHoe
obecneveHre ana NpeaBapuTENbHOM OLIEHKM
rMAPaBINYECKMX MAPaMETPOB N 3KBUBAIEHTHOW
MNOTHOCTK BYPOBOro pacTeopa NPV LIMPKYISLAM.

4. BbICOKOKa4eCTBEHHbIE CMA304Hble 006aBKM And
BYypOBbIX PACTBOPOB W XXUAKOCTEN ANS 3aKaHYMBaHNS.
5. MNporpaMmmHoe obecneveHrie onsa pacyeTa
YCTOMHYMBOCTM CTBOJIA CKBaKMHbI, & TaKXKe TEXHOIOM M
1 CpeacTBa YKPENNEHNst CTBOSIA CKBaKMHbI (TEXHOIOMIS
nwvKBngaumm nornoweHnin WellSET ™),

6. ONTMMKU3MPOBaHHbIE PEOTOMMHYECKE CBOMCTBA

B YCNOBUSAX HA 3a60€ CKBaKMHbI AN MAKCUMaSTbHO
3P HEKTUBHOM MPOMBIBKI CTBOSIA.

BuTtanui Yy6pukoB: BonbLLIOM NpakTU4eckuii

OMbIT MPUMEHEHNS JAHHON TEXHONOMMN Ha MECTHOM

N MEXOYyHapPOOHOM YPOBHE, Hanmyme 60bLUIOro
KOJIMYECTBA TEXHNHECKOM JOKYMEHTaLM, MPEBOCXOAHOE
060py[oBaHVe 1 COBPEMEHHOE MPOrPaMMHOE
obecriedeHve.

Bpoa Catknudh: PelueHna komnanum Weatherford
Drilling Services: TexHONOMMs ynpaBnsgeMoro poTopHOro
OypeHusi, BeECb KOMMJIEKC KapoTarka B nMpoLecce
OypeHus, sMepeHnsa asrmyTa ¢ rpamnHecKnm
MOCTPOEHNEM B PEXMME PeasibHOro BPEMEHN ONs
TOYHOW OpueHTaumn B Nnacte. PaboTa B pexxume
peanbHOro BPeEMEHW 1 onTuMmnsaumnsa dypenHms
(BMGpaLMs, nsMepeHne aaBneHns B xoge dypenus,
KOHCTPYKLUMs KHBK).

KaxoBbl Hanbonee pacnpocTpaHeHHbIe NPo6nembl, ¢
KOTOPLIMM NPUXOANTCA CTANIKMBATLCA HA POCCUICKOM
PbIHKE NPy NPOABWXEHUN TEXHONOrVM GypeHuna
CKBaXXuH bOB?

OmH YoTtcoH: lNpobnembl 1 3apayu, cBa3aHHble ¢ ERD
Ha POCCUNCKOM PbIHKE, aHaNoM4Hb! APYMAM PErioHaMm
3EeMHOro Lapa.

KuepaH ®uunaTtpuk:

1. HepoctatouHoe noHnmMaHne npenmyLlecTts BOB.

2. OTCyTCTBME OMbITa MPOEKTUPOBAHMA 1 KBaNIMUKALWN.
3. OT1cyTCTBME BYPOBBIX YCTAHOBOK, CNOCOBHbLIX BECTU
BypeHne ckBaknH BOB.

BuTtanui Yy6pukoB: Bbicokas 3aTpaTHOCTb TEXHOMOM

BypeHns ckBakH BOB Ha «3pesbix» MECTOPOXKAEHNSIX.
OTCyTCTBMNE TEXHUHECKM MPUrOAHBIX OYPOBBIX YCTAHOBOK.
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Bring together the operational teams during the preparatory
phase to gain specific ERD training and to also highlight the
key challenges that are expected during the execution. This
also provides the opportunity for new ideas or challenges to
be presented prior to spud!

Peer reviews are key to helping to identify whether the
process has been followed and whether there are any
potential show stoppers or barriers that have been missed
in the planning phase.

Ensure that the well objectives have clarity and are
understood by all. Selection of the appropriate technologies
is essential and inline not only with the objectives but also
to provide the necessary data to execute the well whilst
minimizing the risks.

For today’s ERD execution the benefits of realtime
monitoring and support from the organization in town
is now seen as a major way forward. The opportunity
to engage not only the wellsite experts but those who
have ownership of the well design programs in town
can only add benefit and reduce the operational risk.
Communication is key.

Kieran Fitzpatrick: Plan every aspect of the well, have a
plan for every eventuality and learn from the experience of
others who have drilled similar types of wells.

Consult with contractors and specialists that have extensive
experience in this area. Careful planning is also required as
per previous comments.Upgrading the rig and contractor
equipment to meet the required objectives, for example
hookload, torque, flow rate standpipe pressue etc is also
essential.Using premium equipment such as top drives,
downhole equipment, tubulars and connections and

fluids also.

Technology used to push ERD limits:
» Rotary Steerable Systems (RSS).
» Casing / liner drilling systems.

» Casing / liner flotation methods.

» Pressure While Driling (PWD).

» Torque and Drag management.

» Learning / knowledge transfer.

Vitaly Chubrikov: Economics: ERD costs vs. production
over well life.

Good understanding of expectations and goals to select
appropriate available technologies.

Solid understanding of the field geology and associated
challenges.

Brod Sutcliffe: Good pre-well planning, alignment of

operational objectives, good communication with all
operational groups (Driling, Geology, Completions,
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Kak mo)xHO MUHMMKM3NPOBATh NPo6nemMbl ¢0 CTaBUNbHOCTLIO
CTBONA CKBA)XVHbI 10 U BO Bpema onepauuit 6ypeHna?

[AvH YoTcoH: HecTabunbHOCTL CTBONA Ha OMpeaesieHHbIX
VHTepBasiax MOXET BbITb onpeaeneHa no AaHHbIM
COCEMHMX CKBaXKMH BO BPEMS MPOEKTMPOBAHWS.
BbisicHeHMEe cnocob0B MUHUM3aLMM MOXXET MOTPEOOBATL
aHanM3a NPYHNH C MOMOLLIBIO N3YHEHNST FEOMEXaHVKM
MopOapb! AN OLIEHKM MOTEHLMANbHO ONaCHbIX 30H,
HampaBNEHWA HAMPSXKEHNIA, MEXAHUHECKMX XapaKTEPUCTUIK
KOnnexkTopa.

BbipaboTka onmimanbHOM NpakTki 6ypoBbIX padoT
BMeCTe C 6ypOoBOV 6puragor 1 TPEHUHI Ha 3Tane
MPOEKTUNPOBaHMSA MOMOryT BCEM YfieHaM KOMaHAp!
OonpenennTb 1 MOHATL KIKOYEBbIE MPOBIEMbI, HAaANTL
B3alMOJENCTBME. DTO MO3BONUT 3KCMNepTam B AaHHOW
obnact ahheKTVBHO OMPEAENATb BOSHUKAOLIME
NpPoBNeMbI, PeaM30BbIBaTL METOAb! X MAHMU3ALN
1 06MeHMBaTbCA MHOPMAaLMEN BO BpeMsi dhasbl
VNCMONHEHNS MPOEKTA.

Bo Bpems thasbl BypeHna HeobxoamMmo crenoBaTb
MPVHATOM MpakTuke BypeHns U MpOBeaeHNS OpyrxX
paboT BMECTE C X MOHUTOPWUHIOM B PEXUME pPeanibHOro
BpemeH. MOHUTOPWHI 1 MOHMMaHNE MPOUCXOASLLMX
COOBITUI 1 PUCKOB BO BPeMs BypeHns CEKLIMM, a TakxKe
paHHee pacrnosHaBaHne M3MEHEHUN Ha 3a60€e OYeHb
Ba>KHO.

[MpaBnbHBIN BbIOOP CBONCTB MPOMBIBOYHON »XUAKOCTA
(MXK), nx PeonornHECKX XapakTEPUCTUK BO BPEMS
MPOEKTUPOBAHWSA — KNKOYEBOW aCNeKT, KOTOPbIV MO3BOMAET
peLUnTb NPOBEMbI CO CTABUNBHOCTLIO CTEHOK CTBOS1A
CKBaXXWHbI. Takke TpedyeTcs cornacoBanme cBoncTs MK
0715 Lenen 3aKaH4NBaHNST CKBaDKUHDI.

KuepaH ®uynaTtpuk: HeobxoaMmo npoBecTu
TLATENBHYHO OLIEHKY YCTOMHMBOCTI CTBOJIA CKBEXKMHBI

C YHETOM PErMOHABHOV FEOTEKTOHMKM, pacyeTa
MPOYHOCTU KOHCTRYKLIMIA 1 UMEIOLLIErOCA OnbiTa BypeHnst
CKBaXKVH B TOM >Xe pervoHe. [pr npaBuiibHO BbIOPaHHOM
HarnpaBNEHUN 1 FEOMETPUM CKBaXKMHBbI BOMPOCHI,
CBSI3aHHbIE C HEYCTOMHMBOCTLIO CTBOMA, AO/MKHbI ObiTh
CBefeHbl K MUHUMYMY. B npouecce bypeHns Heobxoammo
TLWATENBHO KOHTPOMPOBATL COCTOSHNE CTBOMA CKBEDKMHBI
0715 BbISIBIEHVSA MPU3HAKOB ero paspyLueHus. Kpome
TOro, 6rarogapst NPMBoPaM akyCTUHECKOrO KapoTaka

B MpoLecce BypeHnsi, Mbl MOXXEM 3apaHee OnpeaendTb
MPU3HAKN HEYCTONHYMBOCTU CTBOSA CKBaXKWHbI 1

nofly{aTb HeoOXoaMMble JaHHbIE O HANPaBNEHU BEKTOPA
HaNPSPKEHNIA B FOPHOW MOPOAE.

1. TouHoe onpeaeneHie MPOYHOCTN U pacHeT
MEXAHNHYECKMX XapaKTePUCTUK FOPHbIX MOPOL.

2. BapexkomMeHaoBaBLLast cebs TEXHOMOM st UCMOSb30BaHMS
OypPOBbIX PACTBOPOB.

3. ObecnedyeHne Tpebyemoro yaenbHoro Beca 6ypoBoro
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Reservoir, Petrophysics) and the selection of fit-for-purpose
technology for job execution.

Dean Watson,
Vice President of Schlumberger’s Drilling
and Measurements business in Russia

Dean Watson is currently the Vice
President of Schlumberger’s Drilling and
Measurements business in Russia. A 16
year veteran of the ailfield, he has held several Operational
and Headquarters positions.

He graduated with a Mechanical Engineering degree from
the UK and immediately put his education to use as a design
engineer in one of Schlumberger’s Technology Center. After
several years in various positions he was then transferred

to headquarters to lead a road map for new technology in
Driling Tools. A few years later he was then able to see

first had the results of this work when he assumed a role as
Operations Manager for China, Japan and Korea. Before
assuming the VP position in Russia he was the world wide
Operations Support Manager for Drilling and Measurements
at Headquarters.

Kieran Fitzpatrick,
Operations Manager,
Halliburton Sperry Drilling, Russia

Kieran has been based in Moscow for =

2.5 years and in Russia for 5 years. He 1

started in the North Sea in 1985, and has ‘I
been with Halliburton since 1988, primarily

working in the Middle East (Dubai / Abu

Dhabi / Oman / Qatar / Pakistan / Bahrain / Egypt / Yemen /
Saudi Arabia). Kieran was educated at the Belfast Municipal
Institute and The Queen’s University of Belfast.

Vitaly Chubrikov,

Baker Hughes INTEQ,

Business Development Manager, Russia
Vitaly Chubrikov graduated from
Gubkinsky Oil & Gas University in
Moscow in 1995 and joined Baker
Hughes soon after, as a field engineer.

gk -

Over the years he has held various field and office positions in
both domestic and international assignments.

Brod Sutcliffe,
Global Business Development Director
Weatherford Drilling Services b

Brod Sutcliffe has worked in the oil &

gas drilling industry for 29 years since

graduating in Geology from Leeds

University, UK. After spending several | i
years in the field as a wellsite geologist,

LWD engineer and directional driller, Brod has held a number
of operational and business development management
positions.
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Hosble gonota cepumn High Energy Series obecne4mBatoT BbICOKYO
Hape>xHocTb

3(PPEKTUBHOCTL BYPEHVS NP MaKCUMaSIbHBIX CKOPOCTSX BPaLLEHWS 1

Harpyskax Ha [ooTo. HoBaTOpCKME TEXHUYECKME PELLIEHNS, MONOXKEHHbIE

B OCHOBY KOHCTRYKLIMM AONOT, NpeaHa3HaqYeHHbIX Ans 6ypeHus npu
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LononHuteneHble cBeaeHus Ha canTe: varelintl.com/oilandgas.

#ss flonoto cepun High Energy Series
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B BYPEHUE

pacTBOpa BO BPeMs DypeHus C yHETOM AaHHbIX aHanmM3a
MPOYHOCTU FOPHbBIX MOPOL.

4. COOTBETCTBYHOLLEE MOOEMPOBaHNE 1 0BECNEHEHME
PEXMOB MPOMbIBKM CTBOSA.

5. TwaTtensHo NpoayMaHHbIe PEXUMbI LIPKYNSLMA 1
CMycKONoO4beEMHbIX PaboT.

6. MNoHMMaHme MexaHn3ama BAnsHUS Bbicokom Il Ha
YCTOMHMBOCTb CTBOJIA CKBXKMHbI 1 CBA3AHHOE C 9TUM
MOrMoLLEHNE BypPOBOro pacTBopa, B 0COOEHHOCTM B
ckBakmHax BOB Ha HebonbLLUNX ryduHax .

BuTanui Yy6pukoB: [1ns oTBeTa Ha AaHHbI BOMpPOC
TpebyeTcs HanMcaTb OTAENbHYK CTaTbio! 3TO O4eHb
cepbesHas NpobieMa, KOTopasi C TEXHUHECKOM TOHKM
3PEHUA PELLIAETCHA HOMBUOYaIBHO ANS KaKAOMO
MECTOPOXOEHUS.

OBbI4HO MY pa3paboTKe PeLLEH MPUHMMAKOTCSt BO
BHVMaHWe CBOVCTBa BypOBbIX PAaCTBOPOB, NapamMeTpbl
OypeHnst n MeTodbl BeagHWs BypoBbIX paboT.

Bpoa Catknudd: MNpeaaputenbHoOe NnaHnpoBaHue
MOXXET ObITb MOME3HbIM /151 ONTUMM3aLMn Npodunns
CKB2XXWHbI, OMpedeneHnst NporpaMmmbl MPUMEHEHNS
OypOBbIX PACTBOPOB U KOHCTPYKUMM KHBK. 3aTtem,

B X04e BypeHns, AN CHUXXEHWS HeyCTONYNMBOCTI
CTBOJ12 CKB&KMHbI Mbl KOHTPOJIPYEM B PEXUME
peanbHOro BPEMEHN 3KBUBANEHTHYHO MIOTHOCTb
LUMPKYNaLmMmn BypoBOro pacTBopa, yaaneHne wnama,
TOPMOXXEHME 1 BMOpaUVo 4OM0Ta, BMOpaLuo Mo TPem
0CsM, TeMnepartypy, AaBNeHne B CTBOSE U 3aTPyOHOM
NPOCTPaHCTBE 1 Apyrie napameTpsbl.

VYKaXuTe KnioyeBble MHAVKATOPDI NPo6NAEM, BOSHUKAIOWWX
B0 Bpema 6ypenua bOB cKBaXXUH?

[AnH YoTcoH: OBbIMHO MHOVKATOPb! MPOSIBASKOTCA
BHE3AMHO U, K COXaNEHNO, MOryT UMETb
KaTacTpoUHeCKme NOCNEACTBUS AN CKBaKMHbI BOB nin
npoekTa B LenoM. O4eBMaHO, YTO 3ada4a COCTOUT B TOM,
4YTOObI 3beXKaTb 3TVX MPOBMEM, U, Kak CKa3aHO paHee,
BOT MOYEMy Tak BavkHa (pasa MPOEKTUPOBaHWS, TakKe

KaKk 1 ypoBeHb NpodeccroHaiMama koMarHdbl. KoMnaHms
LLIntomGep>ke MMEET XOPOLLIMIA MOCY>XXHOW CMIMCOK
nMpobyperHHbIX ckBaxkH BOB, 4To roBOpUT O BOSLLLIOM
HaKOM/IEHHOM OMbITE PELLEHNI AaHHbIX MPOBIEM.

Y6eauTech B TOM, YTO BCE KPUTUHECKME MapameTpbl
ObINM CMOAENMNPOBaHbI 3apaHee 1 AOCTYMHbI peasibHble
OaHHble ¢ BypOBOV 4/ OTCNEXNBaHNSA TEHOEHLMA. BakHO
KaIMbpOBaTh CKBaXKMHHbIE AaHHbIE AN151 06ecne4eHs
MaKCUMasTbHOW LIEHHOCTW OT MOJy4aeMbIX JaHHbIX B
PEXMME peasibHOr0 BPEMEHM 1 CPaBHEHWS C MOAESBIO
(koTOpast noBepsieTCA AaHHBIMM C COCEAHUX CKBAXKMH).
Heobxoaymo YeTKO MOHMMATb, KOTAa MoJlyHaemMble
OaHHble OTNIMYAOTCS OT BblpaboTaHHOM MOOENN,
OBHOBNSIEMOW B PEXXNME peaibHOr0 BPEMEHW NSt BCEX
das ctpouTtenscta (BypeHne, CIO, cnyck obcaaHown
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KOMOHHbI), HAMPUMEP, KPYTALLMIA MOMEHT 1 OCEBbIE
Harpy3Ku, 3KB1BaNEHTHAA LIMPKYISLMOHHAS NAIOTHOCTb,
CTeMneHb HEPaBHOMEPHOCTW BPALLEHNS 1 apyrne
napamMeTPbl MEXaHNKM BypeHS.

Hel'lpeprBHaﬂ OLIEHKa CBOWICTB KOJINEKTOPA 1 CBA3aHHbIX
C 3TnM HeOI'lpe,D,eﬂeHHOCTeVI Ha OCHOBe MoJly4daeMblIX
JaHHbIX C 326051 NO3BONNT BOBpeM4A ornpeneintb
OTKJTOHEHNS OT Fe0IOMNHECKON MOAENN, HTO MOXKET
I'IOTpe6OBaTb HEMEONEHHOM OLIEHKM 1 BHECEHMS
N3MEHEHN B NCXOOHYO MOLESb.

KuepaH ®uuynatpuk: py NpoeKTUPOBaHNA CKBaXKNHDI
BOB Heobxoanmo pa3paboTaTb KOMMIEKCHbIV NnaH Ha
OCHOBE [AaHHbIX MOOENMPOBaHMSA BOSMOXXHbIX CLIEHap1eB
C yKasaHneM NpeanonaraeMblX N3MEPEHHbIX MapaMeTPOB.
JTloboe OTKIOHEHVE OT NpeanoaaraeMoro passuTUs
CUTyaLm CBUAETENBCTBYET O BO3MOXXHOCTU OCIOMXHEHN.
Kak npaBuio, COCTOSIHME CKBaXKMHbI KOHTPOIMPYETCS

13 LieHTPa YNpaBeHnsi B PEXXMe peailbHOro BpeMeHH
(RTC), kOTOpbIN MOXKET pa3meLLaTbecst Ha yaaneHum ot
(haKTN4ECKOro MECTOMONIOXKEHNSA CKBaXKMHBI. Hanpumep,
LIEHTP YMPaBeHs MOXXET pasMeLlaTbCs B MaBHOM
oduce onepartopa, rae rpynnbl CNeLManMcToB MOryT
KOHTPO/IMPOBATL MPOXOAKY CKB2XKVHbBI, OOHOBPEMEHHO
Habtoaas 3a COCTOSHNEM CKBaXKMH Ha OPYrnX
naoLaaKax. STo NO3BOMUT B MakCUMabHOM Mepe
3a[eCTBOBaTh KBaTMMULMPOBAHHDBIM MEPCOHaU, KOTOPOro
CTaHOBUTCS BCE MEHbLLIE.

1. HeadhekTrBHas NpoMbIBKa CTBOSMA Ha yHacTkax
60MbLLIOrO AvaMeTpa 1 ¢ 6OMbLLIVM YrIOM OTKJTOHEHKS.
2. OTKIOHEHME haKTUYECKIX 3HAYEHNUIN CKPYUMBAIOLLIIX
N OCEBbIX HArPy30K Ha BYPUIIBHYHO KOMTOHHY OT
CMOLENMPOBaHHbIX TPEHOOB.

3. [aHHble n3mMepeHrsa faBneHrs B MpoLecce BypeHns,
CBUAETENBbCTBYOLME O MOBbILLEHHBIX OObeMax Liama,
CKanmBatoLLLero B 3aTpybHOM MPOCTPaHCTBE.

BuTanuih Yy6pukos: [/l cHoBa MOXHO CkasaTb, YTO

3TO CNOXXHbIV BOMPOC, OTBET Ha KOTOPbLIN 3aBUACUT
HEMOCPEACTBEHHO OT KOHKPETHBIX OCITOXHEHWNA.

Ecnv roBopuTb B 00LLIMX YepTax, TO 3TO MOryT ObITb
4Ype3MepHbIE 3HAYEHVA KPYTALLIErO MOMEHTA U CST
COMPOTUBAEHNS MPOAONBHOMY NMEPEMELLEHNIO KOMTOHH

B CKBEDKMHE, YBENMYEHME OaBNEHNS, YMEHbLLEHME
konedbaHUn, MPUTOK UK OTTOK hatonaa, 06bem 6ypoBOro
wnama v T.4.

Bpoa Catknudp: BaxkHenwmmm acnektamm

B xofe bypeHus ckBaxxnH BOB aBnstoTcs

KOHTPOJIb 3KBUBAIEHTHOW MIOTHOCTU LMPKYIALLAN
OypOBOro pacTBopa, O4YUCTKa CTBOMA CKBaXKMHbI

N rMapaBIVHECKE NapameTpbl, MEXaHNYECKME
napameTpbl OypPUIbHOM KOMOHHbI (CKPYYMBatoLLIME U
OCeBble Harpy3sku), yCTOMYMBOCTL CTBOJ1A CKBaXKMHDI,
OypoBble pacTBOPbI, 06caaHble TPyObl, ynpaBnieHe
HanpaBneHnem BypeHns 1 HaBuraums.

www.rogtecmagazine.com
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CTpouTenbeTBO CKBAXUH BOB MOMET 6bITb TEXHUYECKUN
CNOXHbIM KaK ANA NAaHUPOBaHWA, TaK U ANA BbINOAHEHUA.
Kaxve cosetbl Bol MOrnu 6bl 1aTb HEITAHON KOMNAHUU
OTHOCUTENbHO CKBAXXWUH BOB?

IOunH YoTcoH: HTobbl caenaTh Bce “Kak Haao” ¢ MepBoro
pasa, TPebyeTcs MPaBUIbHOE 1 OETAIbHOE MTaHMPOBaHME
onepauwnin. MiHeectypyiTe B NpeaBapuTeNbHbIA LMK
naaHMpPoBaHNS. [ pamMoTHOEe NaHMPOBAHNE MO3BONT
HedTAHON KOMMaH1M N36exxaTb aBapuii, KOTOPbIE MOMyT
BECTU K KaTaCcTPOPUHECKOMY PasBUTUIO COBbITUN.

ST NoTeHUMasbHO onacHble CLeHapnM — OCHOBHaA
CcTaTbsl PacxofoB, KOTOPbIE MOTYT MOBANATL Ha
BromkeT cTpouTenscTea ERD ckBaxkmH. PasBuBaiite
NpoeccnoHanM3mM 1 ypoBeHb KOMMAETEHLMM MepcoHana.
MpoBoanTe 0BydeHme N KypCbl, MOCBALLEHHbIE

ERD ckBaxkuHam. CneumanncTbl — KIHOYEBOW akTuB
KOMMaHuu.

Heobxoanmo getanbHoe MoHUMaHUe TEXHOMOMIA.

YT06ObI HaNT 3PHEKTNBHOE PELLIEHME, HY>KHO 3HATb
orpanndeHns. Cneayvte npuHUMNY «OT NPOCTOro

K CIIOXXHOMY”. He HaumHamTe ¢ Hanbonee CIOXHOM
CKBaXMHbI. CTapanTech MOMy4nTb Kak MOXHO 60fbLLE
NHOPMaLMN U MPaKTUHECKIX MPUMEPOB BypeHNst OPYrX
ERD npoeKTOoB, BbINOSIHEHHBIX K HACTOALLIEMY MOMEHTY,
NPOBEPUTL MOAENN 151 MPOEKTOB. VIH(opMaums o4eHb
BadkHa. YCrex npoekTa 3aBuCUT OT OeTasen.

060PYA0BAHNANIND

HapexxHoe u adpchekTUBHOE 060pYyAOBaHUE, NO3BONAIOLLEE
YNOXUTbCA B HAMEYEHHbIE CPOKU U He NPeBbICUTb 6romKeT

® YCTaHOBKM FOpU30HTaIbHO HampaBneHHoro 6ypeHusa Vermeer Navigator cunon tarm ot 3,5 go 500 T.
® 3emnepoliHo-hpesepHble MaLLVHb! A1 paspaboTKy KapbepoB 1 MPOKNaAKM NOABE3AHBIX

nyTer K HUM a TakKe AJ1st paspyLLUEeHYs apMUPOBaHHOMO GeToHa

® KosieCHbIE U MyCEHWYHbIE TPaHLLIEEKOMNAaTEN WMPUHOM MPOoKNaak/ Ao 1,2 M 1 Fiy6uHon [0 5,5 M.

VERMEERE JINED B

CobepuTte BMECTE KOMaHAy, YHaCTBYIOLLYKO B MPOEKTE

Ha aTane NnaHMPOBaHVS A1 MPOBEAEHNS CrieLmanibHOro
TpeHnHra 06 ocobeHHocTAx ERD npoekTos,
onpeaennTe NOTEHUMAaNbHbIE NPOBNEMbI. 3TO Takxe OacT
BO3MOXXHOCTb BblpaboTaTb HOBbIE MAEU U Pacrno3HaTb
BO3MOXHble MPoBnemMbl 40 Hadana BypeHus.

JKecnepTHas OLEHKa PaboTbl KONNeramm, BbIMOHAOLLMMM
aHaNOr4HY0 PaboTy, OHYEHb BaXKHA, MOCKOSBbKY MOMOraeT
onpenennTb COOTBETCTBME BbIMOSHAEMbIX OEACTBUM
Pas3nNMYHbIM PernamMeHTam, Hanmyme NoTeHLMAabHbIX
BapbepoB, HE3aMEYEHHbBIX HA STane MIaHNPOBaHUS.

Y6eouTech B TOM, 4TO Lenm 1 3agadvn ERD npoekTa
SACHbI 1 MOHSATHBI BCEM HieHaM npoekTa. Beibop
COOTBETCTBYOLLIMX TEXHOMOMMI OHEHb BaXKEH HE TOJSbKO
0119 AOCTWKEHMSA MOCTaBNEHHbIX 3afa4, HO U 1S
MoJlyHeHNs HEOBXOAVMbIX AaHHBIX A5t CTPOUTENBCTBA
CKBaXKMHbI MPY MAHAMU3ALMN PUCKOB.

[ns cerogHsawHux ERD npoekToB npenmyliiectsa
MOHUTOPUHIa NapameTpoB BypeHrs 1 NOAOepKKa paboT
TEXHONOMMHECKMMI LIEHTPaMU BUOUTCS KAk OCHOBHOE
HanpasneHve pasBuTLA. BO3MOXXHOCTb MCNONB30BaTb
OMbIT HE TOMBKO CMEUMANUCTOB Ha BYPOBOW, HO U TEX, KTO
COCTaBAN NPOEKT BYPEeHNsT CKBaXKNHbBI, MOXXET COKPATUTb
pacxofpl 1 YMEHbLLUTE OrnepaLiOHHbIA PUCK. KOMMYHUKaLIAS
SABNSETCS KIMOHOM K YCMELLHOCTI BbINOMHEHWS MPOEKTa.

® BubpalmoHHble nayrn-kabeneyknagymkii MoLWHOCTLIO oT 42 go 185 n.c.
® YCTaHOBKM MO NMepepaboTke 1 yTUAM3aLmum NECOTEXHNHECKIX 1 OPEBECHBIX OTXOO0B
® TexHomnornyeckoe obopynoBaHve Osi 3amMmeHbl TPYOOMPOBOAOB 1 MHOFOE APYroe

Vermeer Steinbriick Export GmbH
Puscherstr. 7

90411 Nirnberg

Ten.: +49 911 598 36 98

Dakc: +49 911 598 36 99
www.vermeerexport.com
Email: info@vermeer-export.com

MockoBckoe NpeacTaBUTENLCTBO

Vermeer Steinbriick Export GmbH

119421, Mocksa, yn. Obpy4yeBa 4, k. 3, n. 1

Ten.: +7 495 936 4471, +7 495 936 4194

dakc: +7 495 936 4204

www.vermeer.ru

Email: office@vermeer.ru - vermeer.moscow@co.ru
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Kuepan ®uunaTtpuk: [Npy NpoeKTUPOBaHUN CKBEXKHbI
YUNTBIBATb KaXKObI aCMeKT, METb MaH AeNCTBUN

Ha cryYar BOSHUKHOBEHMSA MOBbIX HenpeaBUaEHHbIX
OBCTOATENBCTB U U3BEKATb YPOKM U3 OMbiTa APy

Nun YoTcoH,

BuiLie-npe3vaeHT noapasneneHs
KoMnaHum «Schlumberger» o BbIMOMHEHWIO
BypubHbIX PaboT 1 U3MEPEHU B Poccum

onepaTopoB, NPOBOAMBLLMX DypEeHMEe CKBaKMH VH YOTCOH — BuLie-npesnaeHT

aHaNoOrM4yHoOro Tuna. nenaptameHTa «bypeHie 1 '
ViamepeHnsi» komnaHum LLIntombepxe B Poccun. BeTepaH

1. MpoBOAUTL KOHCYNbTALMM C NOAPSAYMKAMM U HebTera3oBow otpaciv ¢ 6onee Yem 16-NeTHUM CTaDKEM,

cneuvanictamu, OGﬂa,D,al'OUJ,I/IMI/I B0SIbLLUVM OMbITOM OH 3aHMalJ1 pPadfindHble OO0JKHOCTW B NMPOnN3BOACTBEHHbIX

6ypeHmnst ckBakuH BOB. noapasfeneHnsix 1 LWtab-kBaptrpe komnaHum. OKOHYMB

YHMBEPCUTET B BenmkobpuTaHim o creumanbHOCTL
«MaLUMHOCTPOEHMNE», MPUMEHSI MOSyHeHHbIE 3HaHWS Kak
NHXXEHEP-KOHCTPYKTOP B OAHOM 13 TEXHONOMMHECKIX
ueHTpoB LLintombepxke. MNocne HECKOSbKIMX NIET paboThl
Ha pasNYHbIX yHacTkax Obln NepeBeneH B LUTab-KBapTupy

2. Kak 51 y>ke paHee ykasblBas, B NMpoLecce NnaHnNpoBaHns
HeobX0AMMO BCE TLLATENBHO MPOCHUTLIBATD.

3. [Ans obecneveHns Tpebyembix NOCTaBNEHHbIM
3afa4amm napameTPOoB, HaNpPUMep, Harpy3Kki Ha KPIOKe,

KPYTSLLIEro MOMeHTa, pacxofa tiionaa, AaBneHvs Ha KOMMaHWN, YTOObI BO3IMaBUTb MPOABVXKEHWE HOBbIX
CTOSIKE M MPOM., HEOBXOAMMO MPOBECTY MOAEPHU3AUMIO TexHonoru ans BypoBoro o6opyaoBaHMs. Heckonbko net
BypOBOW YCTAHOBKM 11 060PY0BaHWA NOAPAOHMKA. CMYyCTS OH NEPBbIM MPVMEHWST PE3YNbTAaTbI CBOEV paboThl,
4. O6opynoBaHMe NMoBbILLEHHOW MPOYHOCTU, 3aHsIB MOCT PyKOBOAUTENS MofpasieneHs B Kutae,
HampUMeD, BEPXHWI NPVBOL, BHYTPYCKBEDKVHHOE AnoHnn n Kopee. Mepef, Tem Kak CTaTb BULE-MPE3VAEHTOM

nenaptameHTa «bypeHune n 1amepenns», B Poccum oH
3aH1Man MocT AVPEKTOPA MO NMOAAEPXKKE onepaumii bypeHms
1 U3MEPEHMI MO BCEMY MVPY B LLTA6-KBapPTUPE KOMMaHMN.

obopynoBaHme, TRYObl 1 COEOVHUTENBHbIE SIEMEHTb,
BbICOKOKa4eCTBEHHbIE MPOMbIBOYHbIE XXNOKOCTN U T.4,.

TexHONOorM, UCMOSb3yeMble A5 PACLLMPEHNS Kuepan ®uunarpuk,
Bo3MoykHocTen BOB: MeHQLDKep 10 MPOVISBOACTBY,
* POTOpHbIE yrpasnsemble cuctems (RSS). «Halliburton Sperry Drilling», Poccusi

[npexkTop No Npon3BoaCTBY 1 A0bbIHE

— «Halliburton Sperry Drilling», Poccus.
KnepaH Ha NpoTshkeHun 2,5 neT paboTaeT
B MOCKBE 1 HaxoanTcs B Poccumn B TeveHme

e BypoBble CUCTEMBI C UCMONB30BaHNEM 06CaaHbIX TRYD
1 XBOCTOBMKA.
e dnoTaumMoHHble METOAbI CryCKa 06CaaHON KOMOHHbI 1

XBOCTOBVKa. 5 neT. CBOIO AEATENBHOCTL OH HaYau Ha

* llameperne JaBneHus B npougcce bypeHus (PWD). CeBepHoM Mope B 1985 rogy, v paboTaet B «Halliburton» ¢

e PerynmpoBaH/e CKpy4mBatoLLMX 1 OCEBbIX Harpy30K Ha 1988 roga, rmaeHbIM 06pa3oM — Ha BrvkHem BocToke ([yban
OYPUNBbHYIO KOMOHHY. / Ay-[abun / Omar / Katap / Makuctan / BaxpeiiH / Ervinet /
* I3BNneqeHmne ypoKoB 1 nepenaqa 3HaHuii. Vemen / Cayposckasa Apasus). KuepaH nony4mn obpasosaHivie

B MyHu1LmnansHoM MHCTUTyTe BendacTta n Koponesckom

BuTanuit Yy6pukos: OLEHNTb 3KOHOMNYECKYIO IECRETETD (BT EEE:

BbIFOAY, COMOCTaBWB 3aTpaThbl Ha BypEeHNE CKBaXKMH Butanuit Yy6puKoB,
BOB ¢ npubbinbto OT Aobbi4K B TEHEHNE BCEMO CpOKa «Baker Hughes INTEQ»,
aKcnyataumm CKBaXKNH MeHemxep No pasBuTno busHeca, Poccus
Buranuin Hy6prkoB 3akoH4YA [YOKMHCKMIA
YeTko NpeacTasnaTh OXKUAAHNA 1 Lenn na Boibopa i’g”g%epC”TeT;ed)T” ek (& MgCKBe E ‘
. o rony v 6o NPUHAT Ha paboTy B

Hamboee Noaxo, e VX CYLLECTBYHOLLIMX TEXHOMOMN.

AXORALL yul Yiot komMnaHuo «Baker Hughes» Bckope nocne

OTOro B Ka4eCTBe NMPOMbIC/IOBOIrO HXeHepa.

XOPOLLIO 3HaTb reOsorvio MECTOPOXK/ASHMS, & TarkKe BCe Ha NpoTshKeHM STVIX ET OH 3aHIMaN PaGIINHHbIE AOTKHOCTM

0COGEHHOCTM 1 BOMOXHbIE TPYAHOCTY. Ha MPOMBICTIAX 1 B AMUHCTPATUBHBIX CTOYKTYPaX, KaK B
OTeHeCTBEHHbIX, TaK 1 B MeXXOYHaPOOHbIX MOOEKTax.
Bpopn Catknudd: SdhdekTnBHOE NNaHnpoBaHne
poA B: Sbd P Bpon CaTknuthih,
OypeHust, corfnacoBaHme NpPonN3BOOCTBEHHbIX 3a4ad,
3P PEKTUBHBI OBMEH MHDOPMALIMEN MEXTY BCEMU FpeKTop N0 MEX(AYHAPOAHOMY pasBuTVio
pmau Ay ousHeca «Weatherford Drilling Services» s
MPOV3BOACTBEHHbIMN NOAPasaeneHnammn (bypeHue, Bpoa Carkvdd MpopaboTan B OTpacii Mo
reonorns, 3aKaH4MBaHNE CKBaXKMH, SKCMlyaTaums, BYPEHVIO MO HEITV 1 rady Ha MOOTHKEHN
neTpounarKa) 1 BbIGop ONTUMAabHOW TEXHONOrMN ANs 29 NIET C TOrO MOMEHTA, Kak 3aKOHYM
BbIMNOSIHEHNS PabOT. YrvsepcureT B Jinace, Benvkobpuranns,

Mo creLyansHOCTV reonorvis. locne Toro,

KaK OH OTpaboTas HECKOMBLKO JIET B MOMEBbIX YCIOBMSIX B
Ka4eCTBe reosiora CKBaXK/HHOM MIOLLaaKW, MHXXeHepa Mo
KapoTaxKy BO BPeMs1 BypeHns 1 KpBUbLLIVKA, Bpof saHmman
LienbIA psif MPOV3BOACTBEHHbIX AOPKHOCTEN 1 OOSPKHOCTEN MO
YMPaBAEHMIO Pa3BUTVEM BU3HECA.
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