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MWD B

Kax TenemeTpnyeckue cHUCTeMbl ANA NPoBeeHna
CKBaXXMHHBLIX M3MEpeHnii B npoyecce 6ypeHua (CUCTEMbI
MWD) no3BonAl0T YNAYYWNTDL 3thteKTUBHOCTD 6YPeHna u
MN3Y4YEeHHOCTb KonneKTopa?

Baker Hughes: BHavane, no3BosnbTe BEPHYTLCA K
MPUHATOM B OTPACN KnacCcuuKaumm TeNEMETPUHECKIMX
cucteM (MWD) 1 cucTem KapoTaxka B npoLecce bypeHus
(LWD): TeneMeTpuyeckme CUCTeMbI 06ecneHnBatoT
OaHHBIMU MO UHKIIMHOMETPUN (TPaeKkTopun CTBOMA
CKBaXKMHbI), 3a00MHOM TeMnepartype, AaBNeHMO,
OVHAMUYECKM NapameTpam BypeHnst 1, B HEKOTOPbIX
Clyyasix, raMma-KapoTarKy; CUCTEMbI XKe KapoTaxka B
npouecce byperns LWD obecneyBatoT gaHHbIMK MO
CBOWCTBaM ropHbIX MOpof, Y MIacToBbIX OIIOMAOB,
TakMX Kak BoAa, HeMTb, ra3, TEXHUHECKN NO3BONSA
0TKazaTtbCs OT TpagUMOHHOro kommnekca MC B
OTKPbITOM CTBONE. [1pn 3TOM CUCTEMbI KapoTaka B
npouecce 6ypeHnsa LWD Bcerga ncnonbaytTcsd B
€[OMHOM KOMMJIEKCE C TENEMETPUHECKON CUCTEMOWN
MWD onst hakTn4eckoro paccyeTa TpaeKTopum
OypPUMON CKBaXKMHbI. Taknum 06pa3oM, TeNeMeTpUHeckmne
cucteMbl MWD, Kak OTAENbHbIN CEPBUC, UMEIOT O4YEHb
OrpaHn4eHHble BOSMOXHOCTU 419 U3YYeHNs KOSINeKTopa:
ramma KapoTarK CIYy>KUT 15 U3MEPEHNS eCTECTBEHHOMN
PaOVOaKTUBHOCTU FOPHbIX MOPOA, MO3BOMAS TOSIbKO
Ka4eCTBEHHO OMNpedensTb reonormo 6yprMoro paspesa
(cnaHupl-necHaHHVKN-KapboHaTbl) 1 MPOBOANTb
KOPPENALMIO C COCEOHVMN CKBaXKMHAMUW AN YTOYHEHNS
rnyGuVH 3aneraHnst N1acToB.

C To4KM 3peHns aHEKTUBHOCTU BYPEHMS, CUCTEMbI
MWD obnagatoT ropa3no 60bLLNMN BO3MOXHOCTAMM.
PaaBuTre TEXHONOMMN MAET MO YETbIPEM OCHOBHbBIM
HanpaBneHNsM:

» COBEPLLEHCTBOBaHME HaBUMaLMOHHBIX JATHMKOB W
obpabaTbiBarOLLErO NPOrPaMMHOro obecneveHns ans
MOBbILLEHNST TOYHOCT MPOBOAKN CTBOJIA CKBaXKMHbI

» yBeNYeHNe CKOPOCTW Nepeaasqm AaHHbIX As
COKpaLLEHMS1 BDEMEHWN Ha U3MEPEHUS MpK BypeHnn

» pacLUMPEHVe KOMIMEKCA PErUCTPUPYEMBIX U
nepefaBaeMbIiX AaHHbIX N3MEPEHNSMUN ANHAMUNHYECKIX
napameTpoB BypeHnst N AaBNEHWS BHYTPU- U
3aTpyOHOro NPOCTPaHCTBa A5 BbIbopa OnTUMasbHbIX
PEXNMOB BYPEHNS, MPOMbIBKN CKBaXKMH U
NIOTHOCTX BYPOBOro pacTBOpa, CoKpaLLasi Bpems
CTPOUTENLCTBA CKBaXKMHbI U CHIKAs PUCKM,
CBSA3aHHble ¢ AnddepeHUmManbHbIMK NprxBaTamm 1
rmapopaspbiBaMu.

» TMOBbILLEHNE HAAEXHOCTN CKBAXKMHHOIO 060pYa0BaHNS
MWD 1 cokpalLieHe HENPOU3BOAUTENBHOIO BPEMEHM,
CBSI3aHHOMO C OTKasamu 060pYya0BaHNS.

GE Oil&Gas: TenemeTpudeckmne cMCTEMbI MO3BOSSIOT
YAy4LWNTL 3MEKTUBHOCTL DypeHns, obecnedmBas
TOYHOE PasMeLLIeHNE CKBaDKVH 1 MPeaoCTaBiss
UHCOPMAaLIMIO O AuHaMVKe BypeHust B peaibHOM BpemMeHH
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How does a MWD system improving drilling efficiencies and
formation understanding?

Balker Hughes: First of all, let’s go back to industry
adopted classification of telemetry systems - MWD
(measuring while drilling) and LWD (logging while drilling)
systems: MWD systems provide directional survey data
(well path), bottom hole temperature, pressure, drilling
dynamic parameters and, in some cases, gamma
logging; while LWD systems provide data on formation
and formation fluids properties such as water, oil and
gas — thus technically giving an opportunity to replace
traditional openhole geophysical well logging. With that,
LWD systems are always used in combination with
MWD system for actual well path monitoring of the well
drilled. Thus, MWD systems as a separate service have
limited capabilities for formations characterization and
understanding: gamma logging serves to measure natural
radioactivity of the rock, only allowing for qualitative
determination of the geology of the drilled section
(shales-sandstone-carbonates) and the correlation with
offset wells. In terms of the drilling efficiency, MWD
systems have much greater capabilities. The technology is
developing in four major trends:
» improving survey sensor and processing software for
increased precise well path placement
» increasing data transfer rates to minimize measurement
time to shorten survey measurement and transmitting
time while drilling
» amplification of measured and real-time transmitted
data with drilling dynamics parameters and inner
tube and annular pressures, for drilling parameters
optimization, well cleanout and mud density, minimizing
well construction time, decreasing the differential stuck
and hydrofracturing risks.
» Improving reliability of downhole MWD tools to minimize
equipment failures related NPT.

GE Oil&Gas: An MWD system can improve the drilling
efficiencies by ensuring accurate real-time well placement
and providing real-time drilling dynamics information to
optimize the drilling parameters and improve ROP or
longevity in hole. Real-time formation evaluation from
Gamma, resistivity and other LWD measurements allow
the operator to adjust the wellpath in real-time to ensure
the well remains in the sweet spot in the reservair.

Halliburton: Measurement-while-Drilling (MWD) surveying
technology can be used to determine the well path and its
position in three-dimensional space as well as to establish
true vertical depth, bottom-hole location and orientation of
directional drilling systems.

A range of measurements of the drillstring, BHA and
wellbore properties are available to ensure the drilling is
occurring according to plan and to identify conditions that
could lead to equipment damage or other non-productive
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B MWD

st ONTVMU3ALIMM NMapamMeTPOB BypPeHWst 1 yy4LLIEHNS
CKOPOCTM MPOXOIKMN U OOAFOBEYHOCTN CKBaXKMHbI.
OnepaTuBHas nHopMaLVs O COCTOAHUM MnacTa,
nosy4YeHHas ¢ MOMOLLIbIO 3aMepOB raMMa-N3yHeHus,
COMPOTUBNEHUS U OPYMUX TENEMETPUHECKMX U3MEPEHNI
MO3BOJISIOT ONEpPaToOPy PEryNMPOBaThL TPAEKTOPUIO
CKBaXKWHbI B pearnbHOM BpeMeHM, YToObl 06ecrneqmnTb
pasMeLLieHNe CKBaXKMHbI B HanbosIee MPoayKTVBHOV
YacTu nnacTa.

Halliburton: TexHonorvs namepeHnin Bo Bpems BypeHns
(MWD) MOXET MCNonb30oBaTbCA N5 onpeaeneHns
TPaEKTOPUM CKBXKMHbI B TPEXMEPHOM MPOCTPaHCTBE, a
TakXKe YCTaHOBEHWSI UCTUHHOMN
rny6uHbl MO BEPTUKaN,
pacnonoXeHns 3abos n
OpVEHTaLMN HanpaBnseMbIxX
OypPOBbIX CUCTEM.

CucTeMbl NMO3BOSAOT UBMEPSITh
psAn NapameTpoB AN OypoBom
KOJ1oHHbI, KHBK 1 cTBONA
CKB&XXWHbI, 4TO obecrne4nsBaeT
OypeHre cornacHo nnaHy
1 NMO3BONSET BbISBMSATH
0BCTOATENBCTBA, KOTOPbIE MOTYT
MPVIBECTU K MOBPEXOEHWIO
obopyaoBaHUs Unu apyrue
YpeBaTble MPOCTOSIMN YCNOBUS.
V13mepeHust B npoLecce
OypeHVs 0atoT BO3MOXKHOCTb
CBOEBPEMEHHbIX OENCTBUN
MO COXPaHEHNIO MPOEKTHOM
TPaeKTOpPUM CTBOMA CKBaXKMHDI.
YKa3aHHble N3MepeHns
MO3BONAT NOJyYaTb
VMHOpMaLmIo O:
» Cunax, BO3OENCTBYHOLLMX
Ha BypOBYO KOMOHHY 1
KHBK, Bkntovas
OVHaMUYecKne
XapaKTePUCTVKM 1 BUBpaLmio
» CTatunyeckoe 1 guHamMunyeckoe
OaBneHve BHyTpu OypoBol
KOJTOHHbI U B 3aTPyOHOM MPOCTPaHCTBE
» Pasmepbl 1 (hopMy camoro CTBOMa CKBaXKMHbI

KapoTtaxk Bo Bpems 6yperus (LWD), BKaKoHatoWwmm
LLIMPOKMI CMNEKTP OATHMKOB (CUCTEMA C TOYHBIM
KOHTpoNem aaeneHuns PCD, gatyvk ramma-nany4eHms
(PCG, DGR), patunkn conpotmeneHus (EWR™, ADR™,
AFR™), nnotHocTu (ALD™), HenTpoHHble (CTN™),
yNbTpa3BykoBble gatymkn (XBAT ™), no3BonsaoT

B peaslbHOM BPEMEHW NosyYaTb AaHHble As
HanpaBAeHHOro BypPeHNst FOPU3OHTaTbHBIX CKBaXKIH 1
CKBaXKVH C BOMbLUMMK OTXO4aMu, YTO obecrnevmBaeT

3 PEKTMBHOE UCNONB30BAHME OOPOrOCTOSLLErO
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time events. By delivering these measurements while
drilling, action can be taken to ensure proper wellbore
positioning is maintained.

These measurements provide information on:

» The forces acting on the drillstring and BHA including
dynamic behavior and vibration

» The static and dynamic pressures internally within the
drillstring and the annulus

» The size and shape of the wellbore itself

Logging-while-Drilling (LWD), meaning the wide logging
set (PCD, Gamma Ray (PCG, DGR), Resistivity (EWR™,
ADR™, AFR™), density
(ALD™), neutron (CTN™),
sonic (XBAT™) sensors), allows
the acquisition of data in real
time to help direct high-angle
and horizontal drilling and to
help ensure efficient use of
expensive rig time. Running
a downhole tool enables to
perform logging in horizontal
wells which is not possible
with wireline. Logging in real-
time also enables to steer the
wellbore in the swest spot of
the reservoir.

Phoenix Technology Services
Russia: First a few words
about what an MWD system
is. The main aim of a MWD
system is to determine
directional survey data
(zenith angle and magnetic
azimuth values) in real time
during drilling and transfer
this data to the surface with
the purpose of identifying the
spatial location of the well
path. With that, directional
survey data is often supplemented with drilling
parameters, BH temperature and gamma logging data.
Gamma logging enables operators to measure the
natural radioactivity of rock, separating the geological
section into clay and non-clay constituents, which
works especially well for the terrigenous sections of
Western Siberia as well as in other conditions. When
various LWD systems are used for more detailed
reservoir research, MWD systems, amongst other
things, acts as a connecting link by sending data to the
surface. Today, the use of MWD systems has become
an integral part of drilling deviated and horizontal
wells. It is nearly impossible to meet the objectives

the geologists set to the drilling crews — following

the designed well path and hitting geological targets

www.rogtecmagazine.com
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Mo cpaBHEHNIO C TPAANLMOHHBIMM
MeTonamu cepeuc SureTrak
cokpawaet HINB B npouecce
OypeHus 1 3aKaHunBaHus B
WHTEpBanax 0CNOXHEHMMN.

CepBsuc 6ypeHus ynpaBnsieMbiM |

XBOCTOBMKOM SureTrak no3Bonser \
npoGypuUTh, OLEHUTb NAACTbI U

rny6vHa

—
YCTaHOBUTb XBOCTOBUK 3a OAWUH peﬁc.

CokpalyaeT Bpems npocTos, PUCKM W BbICOKME 3aTparhl |
Ha 6ypeHue 1 3aKaHuMBaHNE CIOXHbBIX CKBAXWH C Bpews
0[HOBPEMEHHbIM HABOPOM yra v passopoToOM Mo a3uMyTy ECTDERREE AR SR

nyTem yCTaHOBKM XBOCTOBMKA B MpoLiecce 6ype|-||/|vﬂ. Coyetas
POTOPHYIO YNPaBSEMYH CUCTEMY KOMNaHuK «benkep Xbro3»

AutoTrak™ ¢ MmogynbHbiMu TexHonorusmu MG B npouecce

6ypeHus n 3ab0iiHoi TenemeTpuu, cepeuc SureTrak™ gaet

BO3MOXXHOCTb MOMY4NTb AaHHble, HEOOXOANMbIE AN NPUHATUS

DPELUEHMIA, UMEIOLLIX KPUTUYECKOE 3HAYEHNE, B PEXNUME

peanbHoOro BpemeHi, B NpoLiecce pa3bypuBaHmus ClaHLeBbIX
WUNM UCTOLLIEHHBIX KONNEKTOPOB.

Cepsuc komnanun «beiikep Xbto3» SureTrak™ naet
BO3MOXHOCTb 6YpUTb, OLEHUBATb M yCTaHABNMBATL XBOCTOBUK
Ha NPOEKTHOW rnybuHe 32605 3a OAWH peic, npespaLLas BaLum

MHTEPBAJIbl OCNIOXHEHWI B NPOAYKTUBHbIE 30HbI. "i‘

BAKER
Advancing Reservoir Performance HUGHES
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B MWD

BpemMeHn paboTbl 6ypoBol. icnonb3oBaHne 3ab0NHOM
KHBK no3BonseT NpoBOANTb KapoTark B MOPU30OHTaSIbHbIX
CKBaXKMHaX, YTO He BO3MOXXHO MPW UCMOb30BaHUM
kabens. A KapoTaxk B pexxmMe peasibHO BPeMeHU, B

CBOI 04epeb MO3BONSET AaBaTb CBOEBPEMEHHbIE
KOPPEKTUPOBKM 151 PAcONIOMXEHNSI CTBOMA CKBaXKWHbI B
nnacte ¢ onTuMasbHbiMmu G3C.

Phoenix Technology Services Russia: |4to Takoe
TenemMeTpuyeckasi cuctemMa as1s MpoBeaeHUs
CKBaXXMHHbIX M3MepeHnii B MpoLiecce BypeHnst — cuctema
MWD. OcHoBHOe npeaHa3HaqeHne TenemMeTpPUHecKon
cuctembl MWD 3akntodaeTcs B onpeaeneHin 1 nepepade
B PEXMME PeasnbHOro BpeMeHn Bo Bpemsi BypeHunst

Ha NOBEPXHOCTb AaHHbIX MHKIMHOMETPUM (3EHUTHOIO
yrna v MarHUTHOro asumyTa) 415 onpeaeneHns
NPOCTPaHCTBEHHOIO MOSIOXKEHWS (TPaeKTopUK)
CKBaXKMHbI. [Tpy 3TOM AaHHblE MHKIMHOMETPUM OYEHb
4aCcTO JOMOSHSIOTCS MHAOPMAaLIMEN O MapameTpax
OypeHus, TemnepaType Ha 3aboe 1 raMmMa-KapoTarKoM.
"aMMa-KapoTarK MO3BONSET N3MEPSATb ECTECTBEHHYHO
PaanoaKTUBHOCTb FOPHOWM NMOPObl, Pasaenss
reoIOrMHECKNIA Pa3pes Ha MMNHUCTYIO U He-TIMHUCTYIO
COCTaBMAIOLLME, HTO XOPOLLO paboTaeT 0COBEHHO B
YCIOBUSIX TEPPUreHHOro paspesa 3ananHon Cubupmn 1 He
TonbKkO. B cnyvae npumeHeHns, ansa 6onee AeTanbHOro
N3y4EeHNst CBOMCTB KOMEKTOPA, PasinyHbIX CUCTEM
kapoTaka Bo BpeMs bypeHuns LWD TenemeTpuyeckas
cuctema MWD, Kpome NpoYero, BbIMOSHAET

POJb CBA3YIOLLIErO 3BeHa — NepedaeT AaHHble Ha
MOBEPXHOCTb. Ha CerogHaWwHmMn OeHb TeENeMeTpUHECKME
cuctembl MWD cTanm abCcomtoTHOM HEOTHEMITEMOM
4acTbto MpPU BYPEHMN HAKITOHHBIX M FOPU30OHTaTbHbBIX
CKBaXKWH. Be3 nprMeHeHns TENeMeTPUHECKNX CUCTEM
NPaKTUYECKN HEBO3MOXKHO peLLIaTh 3ada4n, KOTopble
nepen OypoBUKaM CTaBAT reofioru — BbINOSHEHNE
HEeOOXOAVMbIX TPAEKTOPWUIA CKBAXKMH 1 MonagaHve B
reonornyeckme Lenu. C TOYKU 3peHnst MPUMEHEHWS!
TenemeTpuyeckmx cuctem MWD ons noBblILLEHWSA
3(hdheKTMBHOCTU BypeHmns, TO Liefb 30eChb NpocTa —
OypeHre CKBaXKMHbl 663 OTKITOHEHWUIA OT NaHOBOW
TpaekTopumM 1 6e3 HEMPOM3BOOUTENBHOIO BPEMEHN
13-3a 0TKa3oB 0bopyaoBaHus. [na komnaHum Phoenix
Technology Services 370 SBNAETCS rNaBHOM LIeNbHO.
OCHOBHOW U eANHCTBEHHBIN BU3Hec anst Phoenix
Technology Services — 370 TeNeMeTPUHECKOE U
VNHXXEHEePHOE COMPOBOXAEHWE HAKTIOHHO-HaNPaBIEHHOrO
Bypenus.

Weatherford: B kadectse npumepa npviseay nepenosblie
natynkn subpaummn TVM2 komnanum Weatherford,
KOTOpPbIE MO3BOSIAKOT OCYLLECTBNATE MOHUTORWHI
OBV>KEHNS BypPOBO KOMOHHbI 4719 MPEAOTBPALLEHNS
BMOpaLIA, 3aBUXPEHUIN N CKAYKOB 40N0Ta Ha 3aboe.

A npumMeHeHne cuctembl Comanche no3songdeT
OCYLLECTBNATL ONepaTyBHbIA aHaIN3 KPYTALLEro
MOMEHTA, KOHTPOIMPOBATL HAarpy3Ky Ha 0O1I0TO
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without using MWD systems. As for using MWD to
increase drilling efficiency, the purpose here is simple:
drilling a well without deviations from the planned well
path and without NPTs due to equipment failures. And
for Phoenix Technology Services, this is the main goal.
The main and only business for Phoenix Technology
Services is telemetry and engineering support for
directional drilling.

Weatherford: Using Weatherford’s Industry leading
TVM2 vibration sensors enables real time monitoring
of drill string vibration, enabling mitigation of harmful
vibration, whirl and bit bounce. Use of the Comanche
system provides real time analysis of torque, WOB and
RPM parameters along with the survey information to
update models of torque and drag and BHA behaviour
analysis enabling optimum drilling parameters to be
set which will increase the reliability of all downhole
components.

New levels of formation understanding are found using
Weatherford’s latest suite of LWD technology. Tools
such as the ShockWave™ sonic, PressureWave™
formation pressure tester and SineWave™
microresistivity imager give unparalleled levels of
information to the end user including direct pore
pressure measurement, detection of fractures and thin
laminations, indications of rock strength and formation
brittleness along with porosity measurements.

As Russia increases the amount of horizontal wells drilled, is
there an increased use of MWD utilization across the region,

www.rogtecmagazine.com



MWD B

N 4acTOTy BpaLLEeHus, Moy4aTb MHhopMaLmo s
MOZENMMPOBaHNS CKPYYNBAIOLLIMX 1 OCEBbIX HArPY30K Ha
OYyPUIBHYIO KOMTOHHY 1 KOHTPOIMPOBAaTL noBeaeHne KHBK
— BCe 3TO NO3BOJISIET 3aAaTh OMTUMaSTbHbIE MaPaMETPb!
OypeHV A1 MOBbILLEHWS HAOEXHOCTU PaboTbl BCEW
3ab00MHOM KOMMOHOBKW 1 K&XKAOIO 13 6e KOMMOHEHTOB.

HoBble BbICOKOKaYECTBEHHDBIE AaHHbIE O MIACTE MOXXHO
NoJTy4nTb, UCMOSb3Yst NEPEAOBON KOMMIEKC KapOTaKHbIX
npubopos LWD komnaHum Weatherford. Takne
WNHCTPYMEHTBI, Kak Npubop akyCTU4eCKOro KapoTaxa
ShockWave™, ncnbitatens nnactos PressureWave™ n
NMUIDKEP MUKpoKapoTaxa SineWave™ npegocTtaBnsatoT
3aKa34rKy pasHOMIaHOBYH MHAOPMAaLMIO: AaHHbIE

0 NMOPOBOM AaBNEHWN, MHDOPMALMIO O BbISIBIEHHbIX
TPELLMHAX 1 HACIOEHNSIX, MOKa3aTeN MPOYHOCTY
NMopoAb! 1 MOPUCTOCTM NN1acTa, a TakxKe MPOHNLAEMOCTb.

Bce 6Gonblue ropM3oHTanbHbLIX CKBAXWUH 6ypuTca B Poccun:
HabniogaeTca nu pocT Ucnonb3oBawna cucrem MWD

B PervioHe U KaKum Bam BUAWUTCA POCT 3TOr0 CEKTopa
oTpacnu B 6MKaiume rofbi?

Baler Hughes: MNonHocThio cornaceH ¢ Bavm
YTBEPXKOEHMEM — OOBEMbI FOPU3OHTASILHOMO BYpPEHs B
Poccun HeyknoHHO Bo3pacTaroT rof, oT roga. Ipun atom
FOPUSOHTASTBHOE BYPEHNE NCTONB3YETCA KaK MHCTRYMEHT
NoAaepKaHns 400bIHM Kak Ha 3perbIX MECTOPOXKAEHNSIX,

GE Oil & Gas

and how do you see growth in this sector over the coming
years?

Baler Hughes: | completely agree with your statement:
horizontal drilling activities are steadily growing year on
year in Russia. Interesting fact is that horizontal drilling
technology is utilized for both brownfields to maintain
production, and for greenfields development. The reason
is obvious: operational expenditures to drill a horizontal
well are not that much different from drilling a vertical

or directional well, but the horizontal well provides

much greater drainage area and thus, higher flow rates.
Moreover, horizontal drilling is used extensively for
offshore fields’ development, allowing wider drilling area
coverage from just one or few offshore platforms. Given
the benefits of horizontal drilling, we believe that horizontal
drilling activities and MWD application, combined with
LWD systems, will continue to grow in the years to come.

GE Oil&Gas: As operators increase the amount of
horizontal wells being drilled so does the dependence on
a highly efficient and accurate MWD systems to accurately
place these wells with minimal NPT. The steep production
decline curves associated with many unconventional
developments require a continuous drilling program to
replace production.

Halliburton: The increase in horizontal well activity has

Extreme Conditions.
Expert Navigation Required.

More options and lower risks with GE's MWD and LWD Systems.

When you run GE's MWD/LWD Systems, your company not only bids on more profitable

jobs, but also minimizes operational risks.

GE's MWD and LWD Systems are designed to withstand extreme environments while
providing accurate, reliable measurements. They also feature multiple options to
address a wide variety of drilling conditions. Add our purchase business model and GE's
commitment to R&D, and your profit picture gets even brighter.

To find out how GE Qil & Gas can help you offer innovative oilfield services today, please

visit our website at www.ge-energy.com/oilfield.

Innovation Now: You and GE Qil & Gas.

GE imagination at work
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B MWD

Tak 1 Npu paspaboTke HoBbIX. [puynHa o4eBmaHa — Npw
CpaBHUTENBHO BIN3KNX YAENbHbIX 3aTpaTax Ha BypeHve
BEPTUKASIbHOM NIV HAKTOHHO-HAMPaBAEHHOW CKBaXKMHbI,
rOpuU30oHTalIbHasA CKBavKMHa 06ecneqmBaeT ropasfo
B0bLLYIO 30HY OPEHMPOBAHNA 1, COOTBETCTBEHHO,
6onbLuve oebutbl. Kpome Toro, ropusoHTanbHoe BypeHmne
LIMPOKO MPUMEHSIETCS MpuY pa3paboTke MOPCKMX
MECTOPOXAEHNI, MO3BONSA pasdyprBaHme 60bLLEN
naoLwanm ¢ 0OaHON N BCEro HECKOJIbKNX MOPCKMX
nnatopmM. VIcxoas ns nperMyLLECTB FrOPU30HTaSIbHOrO
OypeHVs, Mbl CHATAEM, YTO B Brvpkanive rogbl

0OBbEMBI FOPUBOHTASIBHOMO BYPEHNS C MPUMEHEHMEM
TenemeTpuyeckmnx cuctem MWD B KoMnekce ¢
cucteMamim kapotaka LWD 6yayT Tofbko pacTu.

GE Dil&Gas: C ysenmderviem
CTpoUTeNbCTBa oreparopamn [ I“
FOPUSOHTA/IBHBIX CKB2XKUH, |
BCE BOMbLUYIO 3HAYMMOCTb
MOJTyHakOT TOYHBIE U
BbICOKOS((PEKTUBHbIE b
TENeMETPNYECKME CUCTEMbI,
Mo3BONSAIOLLVE pasMeLLiaTb
TaKWe CKBaDKMHbI C
MUHMaSTBHBIMM MPOCTOSIMM.
Habniogaembln Ha

MHOTI VX HETPAONLIMIOHHBIX
MECTOPOXKAEHNSAX PE3KNI
craf Npon3BOACTBa
FOBOPUT O HEOBXOAMMOCTU
MPYMEHEHMS MOCTOAHHOW
nporpamMmbl 6ypeHnst ans
BOCCTaHOB/EHNST 400bIHM.

:.n courtesy of-Halliburton

Halliburton: Poct aktmsHoCTH
B cchepe OypeHnst
FOPU30OHTATBHBIX CKBaXKIH
cTan NMPUYMHOM pacTyLLEero
crnpoca Ha ycnyri kapoTavka
B peasibHOM BpemeHu. o
MEpPE TOro, Kak 06 beKTaMm
OypeHus CTaHOBATCA MNaCTb!
BCE MEHbLLIEN MOLLIHOCTU, BO3HUKAET HEOOXOANMOCTb
Bonee TO4YHOrO PacronoXXeHWst CTBOMAa A8 obecneqeHus
MaKkClMasIbHOM MPOOYKTUBHOCTU CKBaXKMH. Kpome Toro,
CNOXXHOCTU MPOBEAEHNS KapoTadka C MPUMEHEHVEM Kabens
Ha rOPUBOHTaSTbHBIX OKOHYAHUAX CKBEXKMH, HEXENAHNE
MECTHbIX OMEPaTOPOB NCMOMB30BaTb METOb! KApOTavKa Ha
TPy6ax 1 BO3MOXHOCTb OCYLLIECTBIIEHNS reOHaBUraLM, Tak
>Ke MpUBEAET K pocTy ncrnonb3osaHua M\LWD cuctem.

Phoenix Technology Services Russia: Kax s y>xe ckasar,
1CMoJb30BaHWe TenemeTpuyHeckmnx cuctem MWD -
0bsazaTeNibHoe yCroBue Npu BypeHnn ropn30oHTasIbHbIX
CkBaKMH. COOTBETCTBEHHO, MNPV yBENYeH o6bema
OypPEHVS TaKNX CKBaXKMH HEV3DEXXEH aHaNOrMYHbIN POCT
npUMeHeHns TenemMeTpudeckmnx cuctem MWD.
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resulted in a corresponding increase in demand for
real-time logging. The targeting of thinner reservoirs
drives the need for more precise wellbore placement to
ensure maximum reservoir exposure. Additionally, the
challenges of wireline logging in horizontal sections and
the reluctance of local operators to use pipe-conveyed
logging methods will increase the utilization of MWD.

Phoenix Technology Services Russia: As | already
mentioned, using MWD systems is a necessary condition
for drilling horizontal wells. Accordingly, as the number of
such wells increases, the corresponding growth in MWD
systems usage is inevitable.

Weatherford: Growth in the sector will likely be consistent
over the coming years but the
utilization of LWD services will

TMCWM ﬁ increase at a greater rate than

( MWD as more extended reach

production wells will be drilled
along with an increase in the

. proportion of exploration wells

» in more remote locations. This

will mean that more real time

information while drilling is
required due to the complexities
and added cost of running
wireline in these situations. This
tied in with the potential growth
of unconventional developments
will increase the demand for more

LWD systems in the region.

When should an operator look to
deploy an MWD tool?

Baler Hughes: The principal
objective of MWD systems is

to drill a well path along with

the planned trajectory to hit
predetermined geological targets.
In order to achieve this objective,
operator shall select fit-for-purpose tools, based on
equipment specifications, and then application within
operational specifications and limitations.

GE Oil&Gas: An operator should consider the deploying of
an MWD tool when the need to deviate away of vertical
or when the deviation exceeds five degrees from vertical.
Also, when the need to use gamma ray measurements
to assist in the geological search for the formations being
drilled is required. Certain areas have regulatory demands
that operators provide gamma ray logs to the governing
body.

Halliburton: MWD offers advantages in highly deviated
wells where wireline logging is difficult and time-
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Weatherford: B nocnenHee Bpems Mbl HaGsoaem
YCTOM4YMBBI POCT B 3TOM HanpaBfeHUM, OOHaKO
3HAYNTENBHO Yallle HaLLW 3aKa341KN MPUMEHSIIOT YCyri
kapoTaxa B npouecce 6ypenus LWD, a He npoBeaeHme
namepeHnin MWD. 3710 06ycnoBneHoO POCTOM
KOMM4ecTBa NPOBYPEHHbBIX HAKMOHHO-HaMPaBNEHHbIX
CKBa>XXMH OTHOCUTEJIbHO YMcCJia pa3BedO4HbIX CKBaXKUH
B OTOANIeHHbIX pervoHax. A aTo, B CBOO o4epeip,
O3Ha4aeT, 4YTo Bce bonee BOCTPEOOBAHHOW CTAHOBUTCS
MHopMaLVs, MofyyYaemMasi HEMoCcpPeACTBEHHO B
npoLecce bypeHnst, N3-3a CNOXKHOCTY AOCTaBKM U
OOMONHUTENBHbIX PACXOA0B Ha OCYLLECTBEHNE Crycka
KapOTavKHbIX MPUOOPOB Ha kKabene. Kpome Toro, MHTepec
K paspaboTKe MECTOPOXXOEHUI C HETPAANLIMOHHBIMM
pecypcamMm, HECOMHEHHO, MO3UTUBHO MOBNNAET Ha
yBeNMYeHe pernoHabHOro Crnpoca Ha KapoTaxkHbIe
cuctemsl LWD.

Korza onepatopy CTOMUT BOCNONb30BaTLCA
TenemeTpuyeckum MWD MHCTPYMEHTOM?

Baler Hughes: OcHoBHas 3agada TenemMeTpU4ecKmx
CUCTEM — MPOBOAKA CTBOJ1A CKBAXKMHbI M0 3a0aHHOW
TpaekTopuM 1 NonagaHne B 06YCoBMEHHbIe
reosiorndeckume Lenu. [ns BbIMoNHeHUst daHHbIX 3aaqd
TpebyeTcs NpaBusIbHbIN BbIBOP 0O0PYAOBAHMS, NCXOOs
13 ero cneunduKauuii, 1 CTporoe CobIitoAeHNe YCNoBUl
aKcrnyaTaLmm.

PHOENIX

TECHNOLOGY SERVICES

18 Locations
212 MWD Systems

Phone: +7 (3466) 29-34-32

Website: phxtech.com

consuming; or in high-cost environments (such as
deep water), where the use of MWD/LWD can save
considerable time and cost, relative to running wireline.

Phoenix Technology Services Russia: MWD systems are

a must for drilling any deviated or horizontal wells. The
type of MWD system to be used has to be selected at
the stage of planning the drilling operations dependant
on performance specifications and equipment limitations,
geological section and the objectives at hand.

Weatherford: When the Wellplan necessitates deviation in a
particular direction to target or avoid particular formations
or stay within a lease boundary. It is also necessary to
include MWD when there is a high risk of unintentional
sidetracking in unconsolidated formations.

With a large range of MWD tools available, how does an
operator ensure they are selecting the correct tool?

Baker Hughes: In most cases Key Performance
Indicators and statistical data are recorded and
analyzed during drilling operations, so the operators
clearly understand distinguishing features, advantages
and disadvantages of equipment provided by different
service companies. Ultimately, apart from design and
specifications of the MWD system itself, the operations
efficiency of greatly depends on qualification of service

Unsurpassed Horizontal
& Directional Drilling

800+ Personnel
1000+ Drilling Motors

Fax: +7 (3466) 29-34-29
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GE Oil&Gas: Onepatopy cnedyeT pacCMOTPETb
1cnonb3oBaHue TenemeTpudeckoro MWD MHCTpyMeHTa
npu HEOBXOOMMOCTM OTX0da OT BEPTUKaK, 6o

MpW OTKJIOHEHW CKBaXKMHbI OT BepTUKanm bonee 4em
Ha 5 rpagycoB. Takke TeNeMeTpUHeCcKme CUCTEMDI
MCMONb3YKOTCS, KOraa ANsi yTOYHEHUST Fe0IOrMHECKMX
napameTpoB B MPOLIECCE NOUCKa MPOAYKTUBHbIX
NnacToB HEOBXOANMO MCMOSb30BaTh raMMa-KapoTaK.
B HekoTopbIX perroHax, NpeaocTaBNeHMst ONepaTopoM
raMMa-KapOTaXKHbIX Anarpamm TpebytoT perynmpytoLLme
OpraHbl.

Halliburton: Cuctembl MWD paioT npevmyLLecTsa B
CKBaXKMHaxX ¢ BONbLUMMM OTXOAaMK, IOe KapoTax Ha
kabene 3aTpyaHeH 1 OTHUMaeT MHOMO BPEMEHM, a
Takke Npu paboTe B
[OPOroCTOSILLMX cpeaax
(Takmx Kak riybokoBOOHbIE
CKBa&XKWHbI), rae
ncnone3oBaHne MWD/
LWD nossonset
3KOHOMUTb 3HAYUTENBHOE
BpEMS 1 cpeacTBa rno
CpaBHEHWIO C onepaumsiMm
Ha kabene.

Phoenix Technology
Services Russia:
TenemeTpudeckme
cuctembl MWD
0obsi3aTebHbl MpK BypeHnn
THOObIX HAKNOHHBIX U
FOPU3OHTATbHbIX CKBEXKWH.
Tun TenemeTpuyecKomn
cuctembl MWD
HeobXx0AVMO BblGVpaTb
yKe Ha cTagum
nnaHNpoBaHus BypeHuns,

B 3aBNCVMOCTWV OT
3aKCNyaTaLMOHHbIX XapakKTePUCTUK 1 OrpaHN4eHin
060pyaoBaHUS, re0IONMHECKOro pa3pesa n
MOCTaBJIEHHbIX 3a4a4.

Weatherford: MWD 6Gyaoet BocTpeGoBaH, ecnv nia
CTPOUTENBCTBA CKBAXKMHBI TREOYET OTKIIOHEHWS B
OMNPEeAEeNEHHOM HanpaBieHUN C LENbO AOCTVKEHNS
MPOEKTHOW MYOUHbI UV A1 TOFO, YTOObI MPeaoTBPaTUTL
MPOXOAKY Yepes creumduyeckie NNacTbl/MPOonIacTKu,

a Takke B CllyHae Heobxo4MMOCTU OCTaTbCs B rpaHmLax
JMLEH3NOHHOIO y4acTka. Kpome Toro, MWD MHCTPYMEHTDI
BOCTPebOBaHbl TaM, e BbICOK PUCK BypeHIs
HE3anIaHNPOBaHHBIX OOKOBbIX CTBOJIOB B PbIX/IbIX M1ACTax.

Mpn WwrpoKom cneKTpe AOCTYNHLIX Ha pbiHKe MWD cuctem,
KaK onepatopy He olwnN6uTLCA ¢ BbliGOpOM?

Balter Hughes: B npouecce paboTbl, BegeTcs c6op
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company'’s field personnel and the level of service in repair
and maintenance centers; thus | would recommend that
selecting MWD system, the operators should also assess
the qualification of the service company personnel, budget
spend on personnel training and development, repair

and maintenance bases capabilities, availability of Quality
Control Systems in place and rigorous following policies
and procedures.

GE Oil&Gas: When an operator is making the decision to
purchase MWD tools a number of factors and operational
requirements should be considered. The operator will
need to understand the expected operating conditions
where the equipment will be deployed and ensure
equipment is specified to meet those requirements.

Photo courtesy of Baker Hughes

Critical parameters that impact the choice of MWD
equipment include: Maximum temperature & pressure;
Drilling fluid properties; Planned well trajectories & hole
sizes; Drilling hazards such as loss circulation zones; H2S
concentration and geological resistivity profile.

These questions will aide in making the correct decision
between Mud Pulse MWD and Electromagnetic MWD
telemetry and to determine whether a retrievable or fixed
mount MWD system is best suited to the application.
Compatibility with other BHA components such as Rotary
Steerable Systems and capability to expand the MWD
platform to provide additional LWD measurements should
also be considered before selecting an MWD system.

Halliburton: Approximately one third of the hard-to-recover
reserves are in the carbonate reservoirs. Sonic tools like
Halliburton’s new XBAT Azimuthal Sonic and Ultrasonic
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N aHaNM3 CTaTUCTUHECKMUX JaHHBIX MO KIKOHEBBLIM
napamMeTpam apHeKTUBHOCTU, Tak YTO ONeparTopsbl
NMEIOT OYEHb YETKOE NMPEACTaBAEHME 06 OTINHNSIX,
NpenMyLLIECTBaX 1 HegocTaTkax 060opya0BaHNS
Pa3INYHBIX CEPBUCHBIX KOMMaHWN. B KOHEeYHOM uTOre,
KPOME KOHCTRYKLMN 1 cneunduKaLmm caMmom CUCTEMbI
MWD, Ha addeKkTMBHOCTL paboTbl B OFPOMHOM
CTENeHN BAUSIET KBaIMPUKaLMS NIMHENHOrO nepcoHana
CEPBUCHOW KOMMaHUM 1 YPOBEHb 0BCTY>K1BaHNSA
060PYAOBAHUA B PEMOHTHBIX 1 CEPBUCHBIX LIEHTPAX

— TaK 470, 51 Bbl PEKOMEHAOBAN OMepaTopam nNpu
BbIOOpE TENEMETPUHECKOWN CUCTEMbI TaK >KE OLIEHMBATb
NPOdECCUOHaITBHYIO MOArOTOBIEHHOCTb NMepcoHana,
3aTpathl Ha 06y4eHe 1 NOBbILLEHME KBaNMDUKaLMM
COTPYOHWKOB, OCHALLIEHE PEMOHTHOM 6a3bl, Han4ne
CUCTEMbI KOHTPOS Ka4ecTBa OOCY>KNBAHWSA, CTPOroe
clieqoBaHvie NpoLenypam v NoUTUKaM CEPBUCHON
KOMMaHUN.

GE Oil&Gas: MpuH1Mas peLlsHe O NOKYMKe
TenemeTpuyecknx MWD cuctem, onepatopy HeEOOXOANMO
YUYUTbIBaTb P, aKTOPOB 1 3KCMyaTaLMOHHbIX
TpeboBaHun. OnepaTopy HEOBXOANMO MOHMMATL
OXMOaemMble YCroBUs aKCNIyaTaLmm U BbIbnpaTb
060opyaoBaHNe, OTBEYaOLLEE COOTBETCTBYHOLLIM
TpeboBaHKsM.

Kputudeckmne napameTpbl, KOTOPbIE UMEIOT 3Ha4YEeHNE
npwv BbIDOpe TENEMETPUHECKOrO 060PYA0BaAHS:
MakcuMaslbHasa Temreparypa 1 AaBneHve;
XapakTepUCTUKN BypOBOrO pacTBOpa; MnaHnpyemble
TPAEKTOPUM CKBXKMH 1 UX Pa3MEPbI; BO3MOXKHbIE
OCNIOXKHEHNS NP BYPEHNN, TAKNE KaK 30HbI MOMIOLLEHMA
MPOMbIBOYHOM XXMOKOCTU; KOHLEHTPaLUmsa H2S u
re0NOrMYECKUN NPOMUIL yaeNbHbIX COMPOTUBNEHUN.
PaccmoTpeHmne aTnx hakTopoB MO3BONT BblbpaTh
NPaBUIIbHbIN 015 KOHKPETHOM 061aCTV MPUMEHEHNS
TVN TENEMETPUHECKOrO 0OOPYA0BaHNS — C
FMOPOUMMYNBECHBIM U 3NEKTPOMArHUTHLIM KaHailoM
CBSA3U, (PUKCUPOBaHHOW YCTAHOBKW NN U3BIEKAEMOIrO
Tvna. MNpu BbIGOpE TENEMETPUHECKON CUCTEMDI

TakXke crneflyeT pacCMOTPETb €e COBMECTVMOCTL C
npo4dMm KomrnoHeHTamn KHBK, Taknmn kak PoTopHble
Ynpaensgemble CUCTEMBI 1 BOBMOXXHOCTb KOMMOHOBKM
3ab0MHOM YacTy TENEMETPUHECKON CUCTEMBI
nononHuTensHeiM KBB o6opynoBaHmuem.

Halliburton: MpymepHO TPETh TPYAHOU3BNEKAEMbIX
3anacoB OTHOCATCH K KapBOoHATHbIM KOJIIEKTOPAM.
PekomeHOyeTcs MCnob30BaTh MPUBOPLI aKyCTUHECKOrO
KapoTaxka, Takmne kak Hosasa ycnyra XBAT no
NPOBEOEHNIO a3MMYTaNIbHOMO aKyCTUYECKOro 1
yBTPa3BYKOBOIO KapoTaxKa 1 a3nMyTasibHble OaTHNKN
ans OKyCUPOBAHHOIO N3MEPeHUst conpoTmBneHns AFR.

N5t CNOXHbIX B re0I0rM4eCKOM OTHOLLEHUM NACTOB C
CUNbHOW NaTepasnbHON 1 BEPTUKATIbHOW M3MEHHYNBOCTBIO
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services and the AFR (Azimuthal Focused Resistivity
Sensor) are recommended.

Formations with complex geology and high lateral and
vertical variability can benefit from the use of near-bit gamma
inclination (GABI™) sensors. It is critical that the engineer
work closely with the customer to ensure the correct sensors
are selected to deliver the most efficient and effective solution.

Phoenix Technology Services Russia: First of all, it should
be a reliable system that allows the operator to meet
the established objectives: precise measurements and
reliable data transfer to surface. Such as, for example,
Phoenix Technology Services’ P-360 MWD system —
simple and reliable, with a guaranteed run time of at
least 350 hours.

At the same time, apart from downhole equipment
properties, level and quality of services for directional
drilling provided by one or another company, have to
be assessed. The level and quality of service is largely
determined by the company’s approach to business
organization and production on the whole. This
includes personnel qualifications, quality equipment
maintenance, resource base availability and many other
things.

Weatherford: Open discussion with service providers
about the project will enable those providers to select
the optimum suite of tools. After this, a decision needs
to be made on what quantity of information is required
and whether the addition of more LWD is necessary
and cost effective. What sensors do you need to stay
in the formation you want and avoid those you do not?
What sensors will give you the information you need
to complete the well and meet/exceed the objectives?
What is the potential gain from extra information?
What is the potential risk if you do not take a pressure
measurement in the overburden? These are all
guestions which must be asked and answered by the
operator with the technical assistance offered by the
service company.

Some of the most demanding oilfields on earth are found in
Russia - are there any limitations to deploying MWD and to
the environments in which they are able to operate?

Baler Hughes: Certainly there are limitations: any
equipment has its specifications, operational application
restrictions and specific requirements for drilling rig
equipment. The drilling conditions for most Russian

oil and gas fields are rather adequate for standard
MWD equipment, however there are fields featuring
high temperatures and high pressures, and aggressive
environments: such conditions require application of
special MWD equipment. Besides, in recent years we
see increase in ERD (Extended Reach Dirilling) wells
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Oy[eT Nosie3Ho MCNob30BaTb NPUOOP AN raMmMa-
KapoTaxa 0KOJ10 gonota u MHKnnHomeTp (GABI™). O4veHb
BaXKHO, YTOObI CEPBUCHbIN MHXXEHEP TECHO paboTan ¢
3aKa34MKoM st obecnedeHrs NpaBuIbHOro Beibopa
CEHCOPOB, YTO MOMOXKET MPUHATL CaMOe AENCTBEHHOE U
3P HEKTMBHOE pELLIEHME.

Phoenix Technology Services Russia: Mpexne

BCEro, aTo A0JKHA ObITb MPOBEpPEHHAs cUcTema,
obecneymBaroLLas Ka4eCTBEHHOE peLleHne
MOCTaBNIEHHbIX 3a4a4: TOYHbIE 3MEPEHUst U HAOEXKHYHO
nepegavy OaHHbIX Ha MOBEPXHOCTb. Hanpumep,

kak Tenecnctema MWD “P-360”" komnaHum Phoenix
Technology Services — npocTtasa n HagexxHas!, ¢
rapaHTUPOBaHHbIM PecypcomM He MeHee 350 4acos.

B ToXXe Bpemsi, KpoMe XapaKTepuCTNK 3a60NHOr0
obopynoBaHns, HEOOXOAMMO YHUTLIBATL YPOBEHb U
Ka4eCTBO CepBuMca Mo HakIOHHO-HanpPaBIeHHOMY
OYPEHVIO NPEAOCTaBASEMOrO TOM NN NHOM
KOMMaHven. YpoBeHb 1 Ka4eCTBO CepBuca BO
MHOIOM OnpeaenseTcsa NoaxX0A0M KOMMaHUM K
opraHnaauunn drusHeca 1 NPoOV3BOACTBA B LIESIOM.

370 1 KBanNUdUKaLMa NnepcoHana, 1 Ka4ecTBeHHOe
obcny>mBaHne 060pya0oBaHVS, M HAaNNYME PECYPCHOM
6asbl, U MHOIO€E OpYyroe.

Weatherford: Mpsamoe n oTkpbIToe 06CYyXOeHWE NpoeKTa
C CEPBUCHbIMY KOMMNAaHNAMM NO3BOUT OnepaTopy
nogobpartb Hanbonee onTUMalbHbI KOMMIEKC
npubopoB. 3aTeM HEOBXOAMMO PELLUNTbL, KaKUM OOJHKEH
ObITb 06beM TpebyeMon nHopmaLmn, cnegyeT nm
BOCMOJIb30BAaTbCS AOMNOHUTENBHBIMU MHCTPYMEHTaMN,
1 ByOeT n 3TO peHTabenbHO N SPPEKTUBHO.

Kakuve gaTyvkn HeobxoauMbl AN1st TOro, YTobb!
0oCTaBaTbCA B HY>KHOM MNacTe 1 ns3bexxatb IULLHUX
MEeTPOB Npoxoakn? Kakue npmubopbl NOHagobsaTcs

015 NoNny4YeHns Heo6xoaMMOoM nHopmaunn ons
3aKaH4Y1BaHNSA CKBaXKMHbI 1 OOCTVXKEHWS BCEX
NMoCTaBNEHHbIX Lenen? Kakmm MOXXeT ObiTb pe3ynbTaT
B Cly4ae nonyyeHust ONOAHUTENBHOM MHdopMaLmm?
KakoBbl MOTeHUMaNbHbIE PUCKK B Clly4ae OTCYTCTBUSA
3aMepoB AaBfeHNs Npu penpeccun Ha nnacT? BoT

Te BaXKHeWLLIME BOMPOCHI, KOTOPbIE AOMKHbI ObiThb
06s3aTenbHO 3adaHbl M Ha KOTopble HEOOX0ANMO
MOSyYnTb OTBETHI ONepaTopa Npu TEXHUYECKOM
MOAOEP>KKE 1 CONPOBOXAEHNN OnepaLin CEPBUCHOMN
KOMMaHnen.

B Poccuu HaubonblLee KonnyecTBo CaMbIX CJO0XKHBIX
HediTAHBIX MECTOPOXKAEHNI HAa NNAHETe — CYWEcTBYIOT
JIN orpaHnyeHua no ycnosuam axkcnnyarauum MWD
cucrem?

Baler Hughes: EctecTtseHHo, cyuwecTsytoT. Jlioboe
obopyaoBaHvie UMeeT CBOW creLmduKaumu,
orpaHn4YeHns no ycrsioBNAM NMpUMeHeHnA 1
npenbsaBnsaeT onpeaeneHHble TpeboBaHms K
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drilling activities: these applications are also setting higher
requirements for MWD equipment used.

GE 0il&Gas: One area of concern is the high level of H2S
that is common in Russia. With this high level of H2S
tool components will require more frequent replacement
in order to maintain the high MTBF. Other known
environmental concerns pose no problem to the GE tool
suite as long as routine maintenance is performed.

t
¥

®doTo NpenocTaBneHo-komMmnaHren Baker Hughes :
Photo courtesy of Baker Hughes :"'
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Halliburton: Harsh environments, such as high temperature
downhole conditions can be challenging for some M/LWD
tools. Halliburton is able to offer several MWD services
that can operate in environments up to 175C such as
gamma ray, EWR-Phase 4™ Resistivity, PWD and BAT™/
QBAT™ sonic tools. Additionally, Halliburton offers
directional, gamma ray, PWD and DDSr™ sensors

that can operate in environments up to 200C, opening
up areas that were previously undrillable or had to be
drilled “blind”.

On the other end of the spectrum, in Russia, we also have to
contend with low ambient temperatures that can impede tool

initialization during BHA pick up on the rotary table.

Additionally, wells with high sand content, over 2%, can
also create challenges for MWD systems.
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OCHaLLEHWIO BYPOBOM YCTaHOBKMW. YCnoBus BypeHus
Ha 6onbLUEen YacTn MECTOPOXKAEHWM B Poccum BnonHe
COOTBETCBYIOT CTaHgapTHOMY obopyanosaHuto MWD,
O[HaKO, eCTb N MECTOPOXKOEHUS, OTANYAIOLLIMECS
BbICOKMMM 3a60MHBbIMK TEMMNepaTypamMm, MoBbILLEHHbIMMN
OaBNeHnsaMN, arpPeCCUBHOM KOPPO3NOHHOM CPeaon —
OaHHble YCNoBUA TPebytoT NPUMEHEeHUsT creumanbHOro
obopyaoBaHus MWD. Kpome Toro, B nocneaHue

rodbl pacTeT 4ncno npobypeHHbix ckeaxkH ERD
(cBepxrnyboKKx), CTPOUTENBCTBO KOTOPbIX, B CBOK
oYepenb, NPeobaBNAeT NOBbILLEHHbIE TPEOOBaHUS K
obopynoBaHuto MWD.

GE Dil&Gas: OovH 13 BbI3bIBAIOLLMX 03a604EHHOCTb
BOMPOCOB — 4acTO BCTpeYatoLLmMncs B Poccum BbICOKII
ypoBeHb H2S. 13-3a BbICOKOro coaep»kanusa H2S,
obopyaoBaHmne TpebyeT YacToM 3aMeHbl 3an4acTen
01151 NoAAePXKaHNs BbICOKOrO 3Ha4YEHVS CpeaHen
HapaboTkM Ha oTkaa. [py NPoBeaeHWN PErySISIPHOro
TEXODCNY>KNBaHWS, OpYyrne N3BecTHble hakTopbl
OKPY>KatoLLIEN cpedbl He MPEACTaBAAOT Npobniem aAns
JIMHENKU NHCTPYymeHTOB GE.

Halliburton: Ons Hexkotopbix MWD/LWD cuctem
arpeCcCUBHbIE CKBAXKWHHbBIE YCOBUS (TAKME KaK BbICOKME
TemnepaTypbl) MOryT NPEeACTaBAATb CIIOXHOCTb.
Halliburton npegnaraet Heckonbko cuctem MWD
OCHalLLIeHHbIX 019 paboTbl Npu Temnepatypax ao 175°C,
BKJTHOHast raMMa-KapOTadKHbIE MPUBOPbI, N3MEPUTENN
conpotueneHna EWR-Phase 4™, akycTudeckmne npnbopsl
npubop namepeHnsa gasnenna 1 BAT™/QBAT™. Kpome
TOro, Hallibburton npegnaraet oaTyvkm Ons HAKNOHHOIO
BypeHna, Npmnbopbl raMma-kKapoTaxka, gatyimkun PWD n
DDSr™, koTopble MOryT paboTaTb Npu Temnepartypax
0o 200°C, nosBonsgst OypuUTb Tam, rae paHbLle 3TO Obl10
HEBO3MOXXHO, U MPUXOAMNIOCE BypuTb “BCrenyto”.

C Opyrom CTOpOHbI, B Poccun Ham TakxXe mpuxoamTcs
CTaKMBATLCS C HU3KUMW TEMMEPaTypamMM OKPY>KatoLLEen
Cpefbl, YTO MOXKET 3aTPYAHATb UHMLManmM3aLmnio npubopa
BO Bpemst nogbema KHBK Haf poTOpHBIM CTOIOM.

CKBaXKMHbI C BbICOKUM (Donee 2%) cogep xaHnemM necka
TakKe MOryT NpeacTaBnaTb CnoxxHocT ana MWD
CUCTEM.

Phoenix Technology Services Russia: Mo 6onbLuomy
CYETY HET OrPaHNHEHNIN CBA3AHHbBIX CO CNOXXHOCTHIO
MeCTopOXaeHUs. PasymeeTcs, CyLLEeCTBYIOT

JIMLWb OrpaHN4eHNst CBA3aHHbIE C TEXHNHECKUMM
BO3MOXKHOCTSIMI 060pyaoBaHus. Heobxoanmo
noadupaTb TenemeTpudeckyto cuctemy MWD

MOA TWM Fe0NIOrMHECKOro pa3pesa 1 CIOXKHOCTb
peluaemon 3agaqn. Ecnm roe-to MoXXHO MCMONb30BaThb
TenemeTpudeckyto cuctemy MWD ¢ 31eKTPOMarHUTHBLIM
KaHaoM CBs3M, TO B APYIWX CIydasix ANHCTBEHHBIM
peLLEeHNEM MOXET BbITb TONMBKO TENIEMETPUHECKAS

www.rogtecmagazine.com

Phoenix Technology Services Russia: Generally, there

are no limitations related to the complexity of the field.
Naturally, there are limitations related to the capabilities
of the technical equipment. The MWD system has to be
selected to match the type of geological section and the
complexity of the task at hand. So in some cases, MWD
systems with electromagnetic data transfer can be used,
and in other cases mud pulse MWD system may be the
only solution. When working with high BT temperatures
or other aggressive environments, specialized downhole
equipment has to be used.

Weatherford: Weatherford has successfully run equipment
at temperatures >190°C in the North Sea and Thailand
and GOM. Operations have been completed in several
record TVD wells in the GOM operating at pressures
>28,000 psi. Weatherford is considered by its clients to be
the market leader for HPHT MLWD operations.
Weatherford’s Rotary Steerable Tool (RSS) provides a
means to drill in demanding environments. The tool is
purely battery powered and requires no mud flow to
operate which makes it ideally suited to underbalanced
drilling operations or when low flow rates are required due
to an overbalanced mud system.

How does your MWD tool transmit the data to the surface and
how do you ensure the quality of the data?

Baler Hughes: These days there are only four data transfer

(telemetry) technologies utilized in the industry:

» cable (outdated technology),

» electromagnetic telemetry,

» mud pulse data telemetry,

» a relatively new “wired pipe” technology, where the data
is transmitted through special drilling pipe, equipped
with electronic connections and cabling.

Each of the listed above methods has its advantages
and disadvantages, as well as applications areas.
Actually, the Quality Assurance of obtained and
transmitted data is a whole separate field. Briefly,

the data quality begins with quality and precision of
magnetometers and accelerometers installed in MWD
systems, along with the quality of electronic boards and
components, tools manufacturing and assembling
quality, level of repair and maintenance, including
sensors calibrations and verifications in special non-
magnetic rooms, and installing required number of
nonmagnetic drill pipes in BHA. Then, all necessary
adjustments for wells geographic location and magnetic
fields strengths are calculated and entered into the
surface system’s acquisition computer. In addition,
during the drilling operations, the real time directional
survey data is software processed for data quality
verifications or rejection; the down hole tool also runs
self-diagnostic tests and transmits it to surface at given
time intervals.
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cuctema MWD ¢ rnapaBamyecKkiM KaHanom. B cnyydasx,
HanpuMep, C BbICOKMMM 3a60VHbIMI TeMRepaTypamMu nim
arpeccmBHON Cpedon HEObXoaMO BbIbMpaTh 3abonHOe
obopyanoBaHue B crieLmanbHOM UCMOMHEHNM.

Weatherford: Komnanna Weatherford ycnetiHo ncnosnssyet
cobcTBEHHOE 0BOPYAOBaHVE NMpu TeMnepaTtypax >190°C
npw BbINONHEHMM paboT B CeBepHOM Mope, TannaHae

1 B MEKCMKaHCKOM 3a/MBe. Y>Ke 3aKOHHYEHbI paboThbl

B HECKOJIbKNX CKBaXKMHAaX B MeKC1KaHCKOM 3amBe,
XapaKTEPUSYHOLLIMXCST PEKOPOHON BEPTUKATILHOMN
rny6uHorn cteonoB. MNpn 3ToM Hawwn Npubopbl paboTtanu
npw gasnernn >28 000 yHT/KB. ™

AtorM. 1o MHEHWIO 3aKa34K1KOB,
komMnaHusa Weatherford sasngetca
MUNPOBbLIM NMAEPOM MO MPOBEAEHNIO
onepaunin KapoTarka 1 N3MepPEHNI
B Mpouecce BypeHnst Mpy BbICOKOM
OaBneHun n/unm Temneparypax.

CucTema poTopHOro ByperHus

PYC npeactaBnsieT cobom
VHCTPYMEHT OypeHns B

CNOXXHbIX BHYTPUCKBaXXNHHbBIX
ycnoBugx. Cuctema paboTaeT Ha
AKKYMYNATOPHbIX 6aTapesix 1 ans
paboTbl en He TpebyeTcsa BypoBon
pacTBOp, MO3TOMY OHa MPOCTO
naeanbHO NoaxoanT Ans BypeHus Ha
OEnpeccun Unn Ha penpeccun, korga
TpedyeTcs H3KNIA pacxod, 6ypoBOro
pacTBopa.

Kakum o6pa3om oprann3yetca nepefjaya laHHbIX MeXXAY
NOBEPXHOCTHLIM M CKBA)XMHHBLIM NpuGopamu U Kak
ob6ecneynBaeTca Ka4yecTBo JaHHbIX?

Baler Hughes: CyLuectsyeT Bcero 4eTblpe cnocoba

nepenaqn JaHHbIX (TENeMeTpus):

» MO Kabento (ycTapeBLuasi TEXHONOrus),

» MO 3NEKTPO-MarHUTHOMY KaHasy,

» nepedada faHHbIX MO CTOAOY MPOMbBIBOYHOM XNAKOCTU

» OTHOCWTENBHO HOBas TeEXHONOrMA wired pipe, roe
npefaqa AaHHbIX OCYLLIECTBNSETCA MO cheuvanbHbIM
BypoBbIM Tpy6aM, OCHaLLEHHBIM SNEKTPOHHBIMM
COeAMHEHNSIMA U MPOBOKOMN.

KarkaplI 13 NepeqmncrieHHbIX cnocoboB UMEET CBOM
nperMyLLIECTBa 1 HEOOCTAaTKK, a Tak e 0bnactu
npumeHeHns. ObecnedeHne Ka4ecTBa nepegaBacMblx
OaHHbIX — Liefas oTaenbHas obnactb. Bkpartue,
Ka4eCTBO [AaHHbIX HAYMHAETCS C Ka4ecTBa U TOYHOCTH
yCTaHOBJIEHHbIX B cucTemax MWD marHutomeTpax

1 aKCenepoMeTpax, Ka4ecTBa SNEKTPOHHbIX MiaT

1 KOMMEHEHTOB, KadecTBa COOPKKM 0bopyoBaHNSA

Ha 3aBOfE, YPOBHSA CBOEBPEMEHHOIO TEKYLLIEMO
obcnyxnBaHna 060pyaoBaHNS, BKOYaA KanmbpoBKy r
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GE Dil&Gas: Data is transmitted from the tool to surface
by mud pulse telemetry using a robust, lost circulation
material tolerant bottorn mounted pulser. Mud pulse
telemetry remains the most commmon industry standard for
transmission of data from downhole. GE continually review
the options for improving data transmission methods and
data rate, such as data compression and electromagnetic
(EM) telemetry. GE also uses Electromagnetic Telemetry in
our EM-MWD tool. From power and efficiency to reliability,
every element of the Electro-Trac EM system is optimized
to minimize non-productive time and improve noise
immunity. The Electro-Trac EM-MWD tool uses patented
_ e

Data Fusion Technology for a revolutionary approach to
underground wireless telemetry.

Halliburton: In Halliburton Sperry Driling there are two

types of data transmission from MWD tools to the surface:
electromagnetic and mud pulse. The mud pulse method is
the most popular as it is able to operate at greater depths
and is not affected by the surrounding formation properties.

The quality of the data received from MWD tools is
constantly analyzed in real time and the analysis of the
read data is then analyzed by LQC Department. Tools

are calibrated and verified before and after each job to
help ensure that they are operating within specified limits,
and the data they produce is checked thoroughly, both

in real time and post-run, to ensure that it conforms to
predetermined standards. The standards vary from tool to
tool and are published in a log reference guide, which is
available to field engineers, log analysts and customers.

Phoenix Technology Services Russia: Phoenix Technology
Services offers MWD systems with mud pulse and
electromagnetic data transfer. The Russian division uses
mainly P-360 telemetric systems with positive pulse
data transfer technology which we produce ourselves in
Canada and which has a proven track record.

www.rogtecmagazine.com
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TapurpoBaHre NpPMOOPOB B crneumanbHbIX “HeMarHUTHbIX”
MOMELLIEHUNSIX, YCTaHOBKI HEOOXOAMMOrO KONM4ecTea
OVMarHUTHbIX TPYO B KOMMAHOBKY HMU3a 6ypOBOM
KOMOHHBI. [danee, pac4eT BCeX HEOOXOOMMbIX MOMPaBOK
Ha reorpaun4eckoe NOOXKEHNE YCTbA CKBaXKNHbI 1
BEVYMHBI MArHUTHOIO MO 1 BBEAEHWE NOMPAaBOYHbIX
OaHHbIX B CONPOBOXAAIOLLMI KOMMbIOTEP. U,

B OOMOJIHEHME, HEMOCPEACTBEHHO B MPOLEeCcce
OypeHusi, Nofly4aemMble B peaslbHOM BPEMEHU AaHHbIE
NHKNMHOMETPUN 06pabaTbiBaOTCA NPOrpaMMHbIM
obecneyeHnemM Ona NOATBEPXKAEHUS Ka4ecTBa Un
OTOPAaKOBKM, TaK Xe CKBaXXUHHbIA Npbop nepenaet

B 3aaHHbIX MPOMEXYTKaxX BPEMEHN OUArHOCTUYECKNE
OaHHble MO CBOEMY TEKYLLEMY COCTOAHMIO U
DYHKLMOHNPOBaHWIO 3/1EMEHTOB.

GE Dil&Gas: Ons nepefaqun gaHHbIX HA MOBEPXHOCTb
NCMONb3YEeTCHA YCTAHOBEHHbIN CHU3Y MybcaTop,
YCTOMYMBBIM K MaTepuanam gnsa 6opbbbl ¢
nornoLeHnem. VicnonesosaHne ruaponmMnyisCHOro
KaHana CBA3N N TeNeMeTPUYECKNX CUCTEM OCTaEeTCH
OCHOBHbIM OTpac/eBbIM CTaHAAPTOM AN nepefayn
CKBaXKMHHbIX AaHHbIX. KoMmnaHua GE nocTosHHO
paccMaTpmBaeT BO3MOXXHOCTU Yy4LLEeHUSs METOO0B

N CKOPOCTM Nepefadn OaHHbIX, TaKNX Kak cxaTue
OaHHbIX U aneKkTpomarHutTHaga TenemeTtpus. GE Takxke
NCMNOJIb3YET TENEMETPUIO C SMEKTPOMArHUTHBIM
KaHa/ioM CBS3M B npeaiiaraeMom Hamu npubope EM-
MWD. Bce KOMMOHEHTbI MOLLHBIX, 3dEKTUBHBLIX 1
HagexHbIx cuctem Electro-Trac EM onTuMmsnpoBaHbl
019 MUHUMN3ALMX NMPOCTOEB 1 MOBbILLEHHOM
MOMEXOYCTONYMBOCTU. TENEMETPUHECKNN UHCTPYMEHT
Electro-Trac EM ncnonbayeT naTteHTOBaHHYO
TexHonoruto Data Fusion, obecnednBatoLLyto
PEBOJIMOLMOHHbBIM MOAX04 K MOA3EMHON BECMPOBOAHOMN
TENEMETPUN.

Halliburton: Halliburton Sperry Drilling ncnonsayet asa
MeToda nepefadv gaHHbix ¢ npuéopa MWD Ha ycTbe:
SNEKTPOMarHUTHbIA U TMAPOUMMYNLCHLIN. [locnenHuin
NoNb3yeTcst 6ONbLUEN NONYASPHOCTBI, MOCKOJIbKY OH
MOXXET MCMONb30BaTbCs Ha 60bLUEN FyONHE U He
NOABEPXKEH BASIHNIO MAACTOBbIX YCIOBUNA.

KayecTBO AaHHbIX, nofydaembix ¢ MWD nprnbopos
MOCTOSIHHO aHaM3npPyeTCs B peanibHOM BPEMEHM,
a aHann3 CYMTbIBaeMbIX AaHHbIX BNOCNEACTBUM
koHTponupyeTcs otaenom LQC. Mpnbopsl
KanuopyTCs 1 MOBEPSAOTCS A0 W MOCE KaXAoro
penca, 4Tobbl obecnednTb X paboTy B 3adaHHbIX
npenenax, a Npou3BoaMMble 3TUMK NpUBopamMm
[OaHHble TLWAaTEeNbHO MPOBEPSOTCS, Kak B peasibHOM
BPEMEHU, TaK 1 MOCe PencoB, YTobbl obecne4vnTb
NX COOTBETCTBME 3ajaHHbIM CTaHaapTam. 3Ha4YeHns
KOHKPETHbIX CTaHAAPTOB 3aBUCAT OT KOHKPETHbIX
NP1BoPOB 1 NYONNKYIOTCS B CNPaBOYHbIX
PYKOBOACTBAX, KOTOPbIMW MOIYT BOCMO/1b30BaTLCS
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The principle of the operation is simple. Electromagnetic
MWD system use electric current and conductive
properties of rock. MWD systems with mud pulse data
transfer use driling mud to transfer data to surface: the
pulser generates a momentary limitation in drilling mud
feed thus creating a series of pulsing pressure sequences
on the surface. These pulses are registered with surface
meters and are converted into useful signals. The data
from MWD system (every measurement made) goes
through an automated check, which is additionally
controlled and re-checked by a MWD engineer. The
measurements from gravimeters and magnetic meters
of the MWD system are then compared against actual
available local Earth’s gravity and magnetic field data.

Weatherford: There are 3 methods of data transmission.
EM Telemetry, Positive Pulse and Intelligent wired

drill pipe. EM transmission is particularly useful in
underbalanced drilling applications where positive pulse
telemetry is compromised due to the compressibility

of the mud system. Positive pulse telemetry provides

a high speed cost effective system of transferring data
from downhole to surface with speeds up to 11 bits/sec.
Weatherford LWD is also compatible with NOV’s Intellipipe
services via the WIS sub and can provide extreme

data rates that enable large amounts of data to be
transmitted to surface. This enables the end user to view
memory quality Density, Caliper, PE, Gamma, Resistivity,
Microresistivity and Semblance images all in real time. This
is in addition to all other drilling curves such as vibration,
pressures, temperatures and instant surveys at the touch
of a button.

If or when Russia starts to develop its unconventional plays,
how would MWD aid in the in developing these challenging
fields?

Baler Hughes: The traditional technology for development
of uncongenial reserves is drilling horizontal wells with
subsequent hydrofracturing. So MWD technology, in
combination with LWD tools, will serve as the key element
in unconventional fields’ development.

GE Oil&Gas: The Electro-Trac EM-MWD tool would greatly
assist in developing the unconventional plays in the
region. With no moving parts and a high tolerance to LCM
equipment reliability is significantly increased, Operational
efficiency can be improved by transmitting off-line surveys
in less than 30 seconds and finally the operating range is
extended due to the ability to detect less than 1 pV signals
at great depth. The Electro-Trac tool can be used in
variety of hole sizes ranging from 4” to 9 12”.

Halliburton: The main challenge in unconventional shale
reservoirs is to determine the organic carbon content

and mechanical properties of the rock. Rocks with high
organic carbon content are likely to contain producible
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noJieBble NHXXeHEPbI, aHAJINTUKKN KaPOTaXKHbIX OaHHbIX A
3aKa34nNKn.

Phoenix Technology Services Russia: Komnanua Phoenix
Technology Services obnagaeT TenemMeTpU4eCKMm
cuctemamm MWD ¢ rnapaBanyecknm u
SNEeKTPOMarHUTHbIM KaHanamMmm ceasn. Poccuinckoe
noapasneneHne B OCHOBHOM NCMOMb3YET OTIMYHO
3apeKoMeHAoBaBLUVE cebs TENEeMETPUHECKNE CUCTEMBI
MWD “P-360" ¢ rugpaBnnyeckiM kaHasiom (positive
pulse), KOTopble Mbl MPOM3BOAMM camu B KaHage.
MpuHUMN paboTbl NPOCT. TENEMETPUHECKNE CUCTEMDI

C 9/IeKTPOMarHUTHbIM KaHasioM CBA3M UCMONb3YIOT
SNEKTPUHECKMI TOK 1 MPOBOASLIME CBOMCTBA MOPOAbI.
TenemeTpuyeckmne CUCTeMbl C rMOpaBIn4ecKM
KaHanioM CBSA31 1NCMNob3ytoT BypOoBOM pacTBOR ANd
nepenayy JaHHbIX Ha MOBEPXHOCTb, MPU STOM Ha
nyfibcaTope CO34aeTCs MOMEHTa/IbHOE OrpaHnYeHne
nopayn 6ypoBOro pacTeopa, Co3faaBasi Cepuio
nynbCaLnn-CKa4koB AaBneHnst Ha NOBEePXHOCTN.

ST nynbcauun ynaBnmBatoTCA MOBEPXHOCTHOM
CUCTEMOW OATHMKOB 1 NPeobpasoBbIBAKOTCSA

B MOJe3HbIN curHan. aHHble nonyy4aemMble ¢
TENEMETPUHECKOWN CUCTEMbI (KaXKAbI MOYyYEHHbIN
3amep) NPOXoadAT aBTOMATUHECKYO MPOBEPKY, KOTOPYHO
OOMOJSIHUTENBHO KOHTPOJIMPYET 1 NepenpoBepseT
VHXXEHep no Tenemetpun. VIamepeHns nonyyeHHble C
rpaBUTOMETPOB U MarHUTOMETPOB TENEMETPUHECKOM
CUCTEMbI CPaBHMBAOTCSH C (PaKTUHECKMN
VMEIOLLIMMUCS NOKabHbIMU AaHHBIMWU FPaBUTaLMOHHOMO
1 MarHUTHOro Nons 3emnu.

Weatherford: CywectsyeT Tpu cnocoba nepegadn
OaHHbIX: TENEMETPUSA C SNEKTPOMArHUTHBIM KaHanoMm,
rMAPAaBANYECKNA KaHa C MO3UTUBHbLIMW UMY IbCamu
1 BypoBble TPYyObl CO BCTPOEHHBIM MHTENNEKTYaNIbHbIM
kabenem. MNepepada faHHbIX NPY MOMOLLM
3NEKTPOMarHUTHOroO KaHana 0CobeHHO BOCTpeboBaHa
npw BypeHun Ha genpeccun, a No3nTUBHbIE UMMYbChI
Hanbonee KOMNPOMUCCHbBIN BapuaHT 3a cyeT
CKMMaeMOCTU CUCTEMBI LIMPKYNALmn 6ypoBoro
pacTBopa.

TenemMeTpusa Ha NO3UTUBHbBIX UMMYySIbCax NPeacTaBnseT
COBO0W BbICOKOCKOPOCTHYIO 1 SKOHOMUYECKMN

3 PEKTUBHYIO CUCTEMY Nepeaayn gaHHbIX ¢ 3ab0os
Ha MOBEPXHOCTb Ha ckopocTn o 11 éut/c. MNpnbopsl
kapoTtaxka LWD komnaHum Weatherford moryT

ObITb COBMECTUMbI C UHTENNEKTYaNbHbIMY TRY6aMK
komnaHum NOV 4vepes kaHan WIS v rapaHTupoBatb
BecnpensaTCTBEHHbIN MOTOK AaHHbIX, YTO MO3BONSET
nepefaBaTb Ha MOBEPXHOCTb OOMbLUON 06bEM
MHopMaummn. Bece aTo cnocobcTBYET TOMY, YTO
KOHEYHbIN MONb30BaTENb MNONyHaeT COXPaHEHHbIE

B NamMsTu Npubopa 1 BbICOKOKAYECTBEHHbIE

VMUIKM NIOTHOCTHOIO KapoTaxka, KaBepHOMETPU,
npodunemMeTpun, raMmMa-KapoTaxka, KapoTaxka
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doTo npegocTa | kailiaRvEN Halliburton

o %ﬁéﬂrﬂé’ygf Halliburton

A3VIMyTabHbIA NPUBP FyOOKOro N3MEPEHUS yaeNbHOro
conpoTuBnervs InSite ADR

InSite ADR Azimuthal Deep Resistivity Sensor

reserves, while rocks which are brittle will fracture more
readily during the completion phase of the well. Typically,
the carbon-rick zones can be identified using gamma ray
or spectral gamma ray tools, and sometimes resistivity
measurements. Rock mechanical properties can be
determined primarily using sonic measurements. All of
these measurements are available on an M/LWD platform,
allowing the well to be geosteered based on both the
content and mechanical properties of the surrounding
rock.

Phoenix Technology Services Russia: \Without any

doubt, when Russia begins developing unconventional
hydrocarbon reserves such as shale gas/oil, MWD
systems will be an integral part of this process. The
technology of developing such reservoirs itself envisages
extensive horizontal drilling, which is physically impossible
without MWD systems. By the way, today Phoenix
Technology Services is taking an active part in such
extensive drilling on shale oil and gas developments in
North America.

Weatherford: Weatherford Driling Services is ideally placed to
provide the optimum technical solutions for shale gas/shale
oil driling. The use of the LWD Spectral Azimuthal Gamma
Ray (SpectralWave™) tool provides realtime 16 bin images
along with Total Gamma, K, Ur and Th curves. The Uranium
response can be directly associated with TOC in shales and
enables geosteering in the sweet spot of these reservoirs.
The addition of the CrossWave™ sonic tool provides 16 bin
sonic images with ratio of shear anisotropy.

www.rogtecmagazine.com
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COMPOTUBNEHWI N MUKPOKAPOTaXKa, a Takxe
KOTepPEeHTHOCTU B peXnume peanbHOro BpemeHu.

I Bce TO B Ka4eCTBE BaXKHOMO [OMONHEHWNS

K MPoYunM 6YypOoBbIM AaHHbIM Mo BUGpaLmn,
OaBfeHVsM, TemrnepaTypam, a TakKe MIHOBEHHbIM
nccnenoBaHWaM MosydatoT NPOCTO HaXKaTNeM
KHOMKMW.

Ecnu Poccua HayHeT pa3paboTKy HeTpaauLUUOHHbIX
MecTopoxnaeHwit, Kak cuctembl MWD nomoryTt B
PasBUTUU TAKMX MECTOPOXKACHNIA?

Baker Hughes: /lnyHo 9 npegnoynTao TepMuH
“TpyaoHou3BnekaemMble 3anachl”. TpaauumoHHas
TexHoNorns paspaboTky TPYOHOU3BNEKAEMbIX
3anacoB — CTPUTENBCTBO MOPU30HTaSbHBIX CKBaXKMH

C NocnenyrLLMM rmapopaspbIiBOM. ECTECTBEHHO,
cuctembl MWD B co4yeTaHnm C CUCTEMaMK KapoTarxka
B nmpoLecce byperHnsa LWD 6yayT OgHUM U3 KNOYEeBbIX
3NEeMEHTOB Pa3padboTKM Taknx MeCTOPOXKOEHUI.

GE Dil&Gas: TenemeTpuyeckmnin MHCTPYMeHT Electro-
Trac EM MOXeT okasdaTbCs 04eHb MONE3HbIM B
paspaboTke HeTPaONLMOHHBIX MECTOPOXAEHNIA
pernoHa. bnarogapst OTCYTCTBUIO OBUXKYLLNXCSH
OeTanen 1 BbICOKOM YCTOMHYMBOCTHM K 3KPaHUPYOLLEMY
HaMOMHUTENMIO, HAAEXXHOCTb 0BOPYA0BaHMIS
3Ha4YUTENIbHO BbIlLEe. IKCnyaTaymoHHas

3P HEKTUBHOCTb MOXKET ObITb Y/y4llleHa 3a CHeT
nepena4n aBTOHOMHbIX U3MEPEHUIN MeHee Yem 3a 30
CeKyH[, a AnanasoH aKcryaTaumm pacLluMpeH 3a cHeT
BO3MOXXHOCTW N3MEPEHUS CUrHanoB crnabee 4em 1 pVv
Ha 6onbLuon rnybuHe. VHCTpymMeHT Electro-Trac MoxeT
ObITb MCMONb30BaH B CKBaXKMHAX PasNM4HOro pasmepa,
oT 4 0o 9 2 OoNMOB.

Halliburton: OcHoBHasa CnoXHOCTL NpY padoTe ¢
HETPaANLMOHHBIMY CNaHLIEBLIMU KOMEKTOpaMm —
onpeneneHne coaep kaHne OpraHnyeckoro yrnepoaa
N MEXaHNYECKNX CBONCTB Nopof. Nopodbl C BbICOKUM
copepxanvem OY ¢ B0NblLUEN BEPOATHOCTBIO OKaXKYTCS
NPOAOYKTUBHBIMU, B TO BPEMS Kak XpynKne nopoabl C
6onbLUen NerkocTbio MOAOATCS pa3pbiBy Ha 3Tane
3akaH4mBaHms. O6blYHO BoraTble yrnepoaoM 30HbI
oNpeaensatTca No pesybTataMm NprudopoB ramma-
KapoTaxka 1av npubopoB CREKTPaNbHOro ramma-
KapoTaxa, 1 MHorga — no pesynbratam N3MepeHui
conpoTuBneHusi. Bce aTn namepeHns 0OCTYMNHbI Ha
nnatdopmax MALWD, 4To NMO3BOMSIET OCYLLECTBASATL
reoHaBuraluio CTBOMA CKBaXKMHbI KakK Ha OCHOBE
PUNbTPALIMOHHO-EMKOCTHbIX, Tak 1 MEXaHUYECKINX
CBOWICTB OKPY>KatoLLIMX MOPOS.

Phoenix Technology Services Russia: Bre scsikoro
COMHeHUs1, Korga B Poccum HadHeTcs paspaboTka
HETPAANLIMOHHbBIX 3anexel yrneBogopOaoB, Taknx Kak
CnaHUEBbI ra3/HedTb, TENEMETPUYECKME CUCTEMDI

www.rogtecmagazine.com

What specific benefits can your tool offer the client over
other MWD tools in the market? What regional success
stories can you tell us ahout?

Baker Hughes: This question certainly opens vast
opportunities for advertisement and marketing of Baker
Hughes equipment and services, which doesn’t really suit
the format of this article and also wouldn’t be quite ethical
from my point of view, so I'll try not to take the advantage
of this opportunity and won’t refer to tools trademarks,
well numbers, fields’ names and customers.

| hope that Baker Hughes’ rapid MWD and LWD business
growth in the Region, that outruns the annular market
rate growth, speaks for itself. | should emphasize that the
company’s R&D centers and manufacturing facilities are
located in Europe and USA what ensures equipment
manufacturing in accordance with the highest industry
standards. The Region repair and maintenance centers
are equipped with state-of-the art equipment; alll
technical, field and engineering personnel are subject
to mandatory and individual training programs, to
qualifications assessments and advanced training in
both Russia and abroad. The compliance all technical,
technological and business processes with company’s
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MWD 6yayT HEOTbEMNEMON HacCTbio 3TOrO Npouecca.
Cama TexHonorus paspaboTky NoO00OHbIX 3anexxen
noAapasyMeBaeT MaccoBOe BypeHne ropu3oHTaNbHbIX
CKBaXXWH, YTO hn3NYeCKM HE BOBMOXKHO 6€e3
npUMeHeHna TenemeTpuyeckmx cnctem MWD.

K cnoBy ckasaTtb, cerogHa Phoenix Technology
Services gBNSeTCHA aKTUBHENLINM YH4aCTHUKOM Takoro
MaccoBOro 6ypenHunsa npun paspadoTKe CNaHUeBOro
rasza n HepTn B CeBepHO AMepuKe.

Weatherford: Nokaunn nogpasneneHnsa no HakJIoOHHO-
HanpasneHHOMY bypeHunto komnaHum Weatherford
O4YeHb yAa4YHO pacrnonoxXeHbl reorpadunyecku,
MO3TOMY Mbl MOXXEM MPeaoCcTaBUTb onepaTopam
onTuMalbHble TEXHONOrMYeCckMe pas3paboTkn ans
OypeHus n nocnenytouwien gobbun HeddTH 1 rasa.

[Mpun MCNOAB30BaHUM CNEKTPATbHOIO as3MyTasibHOrO
rammMa-gatymka SpectralWave™ M0OXXHO MonyynTb

B pexxuMe peasibHOro BpeMeH MMnaxK cTeona
CKBaXWHbI N0 16 cekTopam BMECTE C KPUBbIMU
OaHHbIX N0 Kanuto, ypany n Topuio (K, U n

Th). PegynbTaTbl MO ypaHy MOXXHO Hanpsmyto
yBA3aTb C OOLLMM COAEP>XKAHMEM OPraHNYeCcKoro
yrnepoga (TOC) B nopoae, 4TO 06NerynT NnpoLece
OCYLLECTBNEHNSA reoHaBMralnm B Taknx naacrax.
Hatuuk CrossWave™ Tak)e no3BonseT NnosyynTb He
TONbKO UMUK MO 16 ceKTopam, HO 1 nokasaTenu
aHN30TPOMNUM NOMEePEYHbIX BOJH.

Kakumun KOHKPEeTHbIMKM NnpeumyliecTsamu Ana
3aKa3yuKa o6nafaloT BalWu CUCTEMbI N0 CPABHEHUI0
¢ apyrumu MWD cuctemamu Ha pbiHKe? PaccKaxure
Ham 0 npumepax ycnewHoro Ucnosb30BaHNA CUCTEM B
peruone?

Baker Hughes: [JanHbii BONPOC OTKPbLIBAET OrPOMHbIE
BO3MOXXHOCTU 019 OTKPbITON peKamMbl U MapKeTUHra
obopynoBanus 1 ycnyr Baker Hughes, 4To He coBcem
COOTBETCTBYET (hopmMaTy AaHHOW cTaTbk, 6ofee Toro,
HE COBCEM 3TUYHO, C MOEN TOYKM 3peHns. [oaTomy a
nocTapatCb He NCNOMBb30BaTb OaHHYIO BO3MOXXHOCTb
1 HE YNMOMUHATb TOProBble Mapkn 060pyaoBaHus,
CKBaXXWHbI, MECTOPOXOEHUSA U 3aKa34NKOB.

Hapetoch, 4To pocT BusHeca komnaHum Baker Hughes
B CErMeHTe TeNeMeTpumn 1 KapoTaxka B npoLecce
OypeHns B PErMOHe, oneperkatoLmii TeMmbl pocTa
PbIHKA, FOBOPUT cam 3a cebsa. CnenyeTt OTMETUTD,
4YTO Hay4YHO-UCCNegoBaTeNbCKME LEHTPbI U
cB60OpPOYHbIE NPEANPUATUS KOMNAHUM HAXOOATCS B
Eepone n CLUA, obecneunBas ka4ecTBO COOPKM B
COOTBETCTBUWM C CaMbIMX BbICOKMMW CTaHOapTamu.
CepBUCHbIE LIEHTPbI B PErmoHe OCHalleHbl Hanbonee
COBpPEeMEHHbIM 060pyA0BaHNEM, TEXHUYECKUN,
MONEBON N UHXXEHEPHbIV NMepcoHan NpoxXoanT
obs3aTeNbHOE NHONBMAOYaNbHOE 0By4eHue,

64 | ROGTEC

procedures and policies are ensured by implementation
of Global BHOS system (Baker Hughes Operating
System). The company’s reputation of one of industry
leaders have allowed us to participate in drilling of
some of the most difficult wells in the region, including
multilaterals, Extended Reach ultra-deep wells, placing
horizontal wells path within a meter corridor, HT/HP
wells.

GE Oil&Gas: GE has supported the Russian market with
Geolink MWD product line for many years and following
the recent obsolescence of that product line GE has

YCTON4MBOCTD
CTBOJ1a CKBaXKMHbI
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BYPOBOW KONOHHbI
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recently entered into a number of contracts to introduce
the retrievable Tensor Centerfire resistivity LWD platform
into the Russian Market.

We believe the GE Tensor MWD system will continue to
grow in utilization in Russia as the Tensor MWD system is
the preferred MWD system for many operators developing
the unconventional resources in N America and as
unconventional plays expand in Russia so will the need for
a cost effective, easy to maintain reliable MWD platform
such as Tensor MWD.

www.rogtecmagazine.com
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aTtTecTayMn n KypcChbl NOBbILLEHUS KBanudukaunm
Kak Ha TeppuTopun Poccun, Tak 1 3apybexxom.
CooTBeTCBMNE BCEX TEXHNHECKUX, TEXHONOMMYECKNX
1 BU3HeC NPOLLECCOB NpoLeaypamM 1 NoamTKam
KOMMaHun obecneynBaeTcs BHEAPEHNEM U
ncnonb3oBaHnem rnobansHom cuctembl BHOS (Baker
Hughes Operating System). Penytaums komnaHunu,
Kak OHOro 13 NMAepoB oTpacnu, Nno3sonmna
HaMm y4yacTBOBaTb B CTPOUTENBCTBE Hanbonee
CJTOXKHbIX CKBaXXWMH Ha TEPPUTOPUM pernoHa —
MHOIFOCTBOJIbHbIX, PEKOPAHbBIX CBEPXINYOOKMX,
CKBaXXVH C FOPU3OHTasIbHBIMU OKOHYaHUAMN,

leonornyeckoe: - Real-Time
kapTvposarve B Geological
peansHom BpeMeH  Mapping L

Wellbore =
Stability

®doTO NpenocTaBneHo komnaHver Halliburton
Photo courtesy of Halliburton

KapoTax B npoLiecce bypeHus. [logpasgeneHune Crieppu
HOpuvnnuHr XannnéypToH VHT. HK.

Logging While Drilling. Sperry Driling HALLIBURTON

MPOBOAKOW FOPU30HTasbHBIX YHACTKOB B KOpUOope
OKOJ10 OHOrO MeTPa, BypPeHUe BbICOKOTEMMNEePaTYPHbIX
CKBaXXNH 1 CKBaXKWH C MOBbILLEHHbIMW OaBIEHUSIMU.

GE 0il&Gas: Komnarus GE MHOro neT ocylecTsnana
NOAAEPXKKY TENEMETPUYECKUX NHCTPYMeHTOB Geolink,
a rnoche npekpatleHns BbiMycka aTOM NPOLYKTOBOW
nnHenku, HegaBHo GE 3akntoudnna HeECKONbKO
OOroBOPOB Ha NMOCTaBKYy Ha POCCUNCKUI PbIHOK
n3Bnekaembix cnctem KBBE Tensor Centerfire.

Mbl oyMaem, 4YTo UCNONb30BAHNE TENEMETPUHECKON

www.rogtecmagazine.com

The success of the Electro-Trac EM-MWD tool in N America,
where the expanded operating range to greater than 4000m
TVD has enabled operators to improve driling efficiency be
reducing NPT and survey time will also bring benefits of EM-
MWD technology to deeper developments in Russia.

Halliburton: Halliburton is experienced in providing
measurements in challenging high-pressure and high
temperature environments, and can deliver directional and
formation evaluation in wells too hot for our competitors
to run in. Our MWD and LWD services support our

drilling optimization (ADT) team in ensuring well control
and accurate well placement, and our reservoir solutions
(Geosteering) team in helping customers understand and
realize maximum value from their reservoirs.

Recently, while drilling in the challenging environments

of the Vikulovskaya suite in Nyagan project, where the
thickness of the target reservoir is from 1 to 2 meters and
is complicated by low-amplitude faults (from 2 to 3 meters
by TVD), the Halliburton real-time logging set with state-of-
the-art azimuthal induction and lithodensity logging tools
allowed us to achieve 85% of the efficient hole length in
1000m horizontal.

Phoenix Technology Services Russia: Highly reliable and precise
Phoenix Technology Services MWD systems ensure quality
driling for any complex section wells, which enables us to
offer our customers world class services for telemetric and
engineering support of the driling operations. As for the
success stories, our operational track record speaks for itself.
Initially 2 Canadian company, we drilled our first well in Russia
in December 2011 and since then the amount of wells drilled
with our participation in Russia exceeds three hundred. In this
relatively short time, less than two years, the Russian division
of Phoenix Technology Services has eamed recognition

and trust among its customers. Unlike of many companies,
we specialize only in telemetric and engineering support

of deviated drilling operations. Being an obvious leader for
deviated driling in Canada, Phoenix Technology Services

in Russia also earned a reputation as a reliable partner who
provides high quality service able to compete successfully with
the world’s leading oilfield service companies.

Weatherford: All Weatherford LWD tools are built to a
minimum specification of 150°C and 30,000 psi. The
engineering of the electronics for HPHT applications
provides exponential increases in reliability at the lower
temperatures. The HEL suite of tools are all battery
powered and do not need flow in order to operate
enabling pumps off measurements to be made such as
annular pressure for static mud density. Weatherford’s
unique MotarySteerable™ system offers an economic
alternative to rotary steerable systems that are currently
available for rotary well-trajectory work. It provides full 3D
directional control while rotating thus reducing drilling time
and mitigating lost in hole risk in troublesome formations.
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cuctembl GE Tensor B Poccun 6yget

pacTu, MOCKOJbKY Takasd cUcTema OcTaeTcs
NPeanoYTUTENBHOM OSs1 MHOIUX ONepaTopoB,
paspadaTbiBaOLLMX HETPAAMLNOHHbIE 3anach! B
CeBepHol AMepuiKe, 1, MO Mepe pocTa paspadoTKy
HETPAOWLIMOHHbIX MECTOPOXAEHNN B Poccuun, byaoeT
pacTu CMpOC Ha 9KOHOMUYECKM 3(hDEKTUBHBIE,
Nerkne B 06CMy>XKMBaHUM HaOeXHble TENEMETPUYECKNE
NHCTPYMEHTbI, TakMe Kak TeNeMeTPUYEeCKNe CUCTEMbI
Tensor.

Ycnex cuctemsl Electro-Trac EM B CeBepHol
AMepuKe, rae YBEMYEHHbIN 00 KOHEYHOW TNyOuHbI
cBbile 4000M pabo4umin gmana3oH Mo3BONNI
onepaTtopam yny4wnTb aeKTUBHOCTb BypeHus,
COKpaTUTb MPOCTON W BPEMSA N3MEPEHWNI, rapaHTpyeT
NPenMyLLLECTBA UCMOIb30BaHUA TEXHOOM M
SNEKTPOMAarHUTHOM TeNEMETPUN Ha ry6oKmx
MEeCTOPOXOeHUsAX Poccun.

Halliburton: Halliburton pacnonaraet onbIToOM
COMPOBOXAEHNA TOPU3OHTASIbHbLIX CKBaXKNH B
CNOXXHbIX FE0IOMMYECKMX YCNOBUSAX, MPOBOASA OLIEHKY
KOJINIEKTOPCKMX CBONCTB B CKBa>KMHAX MPW BbICOKMNX
nokasaHnax gaBneHusa 1 Temnepatyp. Hawwm ycnyrm no
MWD n LWD coBMECTHO ¢ KomaHgamy OnTumMmsaumm
oyperuna (ADT) u "'eoHaBuraumn (Geosteering), nomoratoT
HaLLVM 3aKas4nkam B U3yHeHUM 1 MakCUMasibHO

3P HEKTUBHOM NCMONB30BaHMM KOMNEKTOPA.

Mpwn pas3byprBaHUn TRYOHOU3BIIEKAEMbIX 3anacoB
BukynoBcKown CBUTbI Ha HAraHCKOM NpoekTe, rae
MOLLHOCTb LLeIeBOro nnacra-KoafekTopa cocTaBnseT
OT 1 00 2 METPOB 1 OCNIOXKHEHa ManoamnnnTyaHbIMU
pasfnomMamu (0T 2 0o 3 METPOB MO BEPTUKASN)
fnarogapst N(pPUMEHEHNIO OTAENOM [eoHaBuUrayum
KOMMaHun XannnméypToH VHT. VIHK. lWWMpoKoro
komnnekca NMC B pexxrMme peanbHOrO BPEMEHM

C MCMO/Ib30BaHMEM NMepeaoBbIX NPUBOPOB
a3nMyTanbHOro MHAYKUNUOHHOIO U IMTOMAOTHOCTHOMO
KapoTaxa , M03BONMO JoCTUYb bBonee 85%
KonnekTopa ¢ xopowwmmm PEC Ha ropmn3oHTanbHOM
ydactke 1000 m.

Phoenix Technology Services Russia: BoicokoHaaexHble
1 ToYHble TenecucTembl Phoenix Technology Services
obecneynBatoT BbICOKOKIACCHYIO NPOBOAKY Npodunen
CKBaXXMH NOBOM CNOXHOCTU, HYTO NMO3BONAET

HaM MpefocTaBNATb 3aKka34dmkaM CEPBUC MO
TENEMETPUHECKOMY U MHXXEHEPHOMY COMPOBOXAEHMIO
OypeHMs Ny4yLIero MMPOBOrO YPOBHS.

Ecnv e roBopuTb 0 «UCTOPUAX ycrnexa», TO 4
cHMTalo, YTO B JAHHOM Clly4ae Nyylle BCero o
Phoenix Technology Services roBopsT pe3ynbTaThl
paboThl. ABNAACH N3Ha4YaIbHO KaHaAACKOM KOMMaHWeN,
nepByto CkBaxkMHy B Poccun Phoenix Technology
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Services npobypwuna B gexkabpe 2011 roga, u ¢

Tex Mop CHET NPOBYPEHHbIX C HALLWM y4acTUEM
CKBaXKMH Ha POCCUNCKOW 3eMfe nepesanui 3a Tpu
COTHM. 3a 3TOT AOCTATOYHO KOPOTKUIA MPOMEXKYTOK
BPEMEHM, MEHEE YeM 3a [Ba rofa, POCCUNCKOe
nogpasgeneHve komnanum Phoenix Technology
Services cymeno 3apaboTtaTtb NpusHaHue 1 goBepue
cpeaon 3akas4dnkoB. B oTnnyme oT MHOMMX KOMMaHuin,
Mbl CReUnanm3npyemMcs TOIbKO Ha TENEMETPUHECKOM
N HXXEHEPHOM COMPOBOXXAEHNN HAKTOHHO-
HanpaBnNeHHOro BypeHusd. SBnsasck 6e3yCNOBHbIM
nngepom no HHB B KaHage v ogHum 13 nuaepos

B CLLIA, Phoenix Technology Services B Poccuu
Takxe npuobpena penyraumio HageXHOro NnapTHepa,
NpPenocTaBASIOLLErO BbICOKOKIACCHbINM CepBUC,
KOTOPbIN CMOCOBEH YCNEeLHO KOHKYpUpoBaTh

C BEOYLLMMU MUPOBbLIMU HEDTECEPBUCHBIMU
KOMMaHMSIMU.

Weatherford: BoicokoHageXHble U TOYHbIE
TenecucTembl Phoenix Technology Services
obecneynBaroT BbICOKOKTACCHYIO MPOBOAKY
npodunen CKBaXkuH MtO60M CAOXKHOCTU, YTO
MO3BONSAET HAM MPeaoCTaBNATb 3aKas3vmkam

CEpBUC MO TENEMETPUYECKOMY U UHXEHEPHOMY
COMPOBOXAEHNIO BYPEHUS NTyHLLIErO MUPOBOIO
YPOBHS. ECnn »)Ke rOBOPUTb O «UCTOPUAX ycrexa»,

TO 9 cyMUTalD, YTO B JAHHOM Clydae NyyLle BCero o
Phoenix Technology Services roBopsT peayfbTaTbl
paboThbl. ABNAACH M3HAYANBHO KAHAACKOW KOMMaHWEN,
nepByto ckBaxkmHy B Poccumn Phoenix Technology
Services npobypuna B gexkabpe 2011 roga, n c

Tex NMop cHET NPOBYPEHHbLIX C HALLUM y4aCTUEM
CKBaXXWH Ha POCCUICKOW 3eMsie nepeBanni 3a Tpu
COTHM. 3a 3TOT AOCTATOYHO KOPOTKUI MPOMEXYTOK
BPEMEHMU, MEHEE YeM 3a ABa rofa, POCCUNCKOe
nogpasaenenHne komnanum Phoenix Technology
Services cymeno 3apaboTtaTb NpU3HaAHME N OOBEpUE
cpean 3akas34dukoB. B oTnmyne oT MHOMMX KOMMaHWI,
Mbl CMeLnann3npyemMcst TOJIbKO Ha TENEMETPUHECKOM
N VH>XEHEPHOM COMPOBOXOEHNN HAKTOHHO-
HanpaBfeHHOro BypeHns. ABnascb 6€3yCnoBHbIM
nnpepom no HHB B Kanage n ogHuM 13 nnaepos

B CLUA, Phoenix Technology Services B Poccuu
Takxke npuobpena penyTaumio HageXXxHOro napTHepa,
NPefOCTaBASHIOLLErO BbICOKOK/IACCHbIN CEPBUC,
KOTOpPbIN CNOCOBEH YCMELWHO KOHKYPMPOBaTb

C BEAYLLUMMU MUPOBbIMU HEDTECEPBUCHBIMUA
KOMMaHMsIMMU.
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Butanuin Yy6pukos - Vitaly Chubrikov
Baler Hughes

Butanuin Hybprkos 3akoH4mn N'YBKUHCKUIA yHUBEPCUTET HeTH 1 rasa
B Mockse B 1995 rogy 1 6bI1 NPUHAT Ha paboTy B komnaHuio «Baker
Hughes» Bckope nocne aToro B ka4ecTse MPOMbICIIOBOrO MHXeHepa. Ha
MPOTSHXKEHUN STVIX NIET OH 3aHNMaU PasnuyHble JOMKHOCTY Ha MPOMbICHax
1 B afMUHUCTPATUBHBIX CTPYKTYPaX, Kak B OTEHECTBEHHbIX, TaK 1 B
MeXXayHapOOHbIX MPOeKTax.

Vitaly Chubrikov graduated from Gubkinsky Oil & Gas University in Moscow in
1995 and joined Baker Hughes soon after, as a field engineer. Over the years
he has held various field and office positions in both domestic and international
assignments.

&

Hukonan KyueHko, PernoHansHbein MeHedykep noppasaenens Downhole
Technology komnanum GE Qil&Gas Hukonan KyueHko npuwen B GE Oil&Gas
[Ba rofa Hasaf 1 Bosrnasun nogpasgeneHne Downhole Technology. o
npuxofa B GE Oil&Gas oH 3aH1Man JO/mMKHOCTb PervioHansHoro Meremxepa
komMnaHun Seismic Micro-Technology no Poccumn n ctpanam CHI™. OH
opraHn3oBas OTKpbITMe MOCKOBCKOro ohrca KOMMaHum, BKIKOHaIOLLEro kak
cnyx6y NPoAax, Tak U OTAENEHVE TEXHUYECKOW NOAAEPXKKM NO pernony. o
npvxogda B SMT, r-H KyLieHKo paboTan CTapLunM MeHegKepom no paboTe

¢ KnmeHTamm B koMnanun Halliburton/ Landmark. . '-H KyueHKO OKoHYM
MIY nm. M.B. JlomoHOCOBa 1 IMEET CTeMNeHb KaHavaaTa MaTemMaTu4ecKmx
Hayk. OH TaKkKe SBNsieTCs COaBTOPOM TPeX 3anaTeHTOBaHHbIX PELLEeHNI B
0651acTV reoU3NKM.

Hukonai Kyuenko - Nikolay Kutsenko
GE Oil&Gas

Nikolay Kutsenko joined GE Qil&Gas two years ago as a Region Manager for
Downhole Technology business. Before he joined GE he was Country Manager of
Seismic Micro-Technology of Russia and the CIS region. He opened the Moscow
office to cover both sales and technical support operations for the region. Prior

to SMT, Mr. Kutsenko worked for Halliburton/Landmark as a senior account
manager. Mr. Kutsenko graduated from Moscow State University and has a PhD in
mathematics. He is also one of the co-authors of three geophysical patents.

HALLIBURTON
=
ot )
M Poman loponuH - Roman Doronin
Halliburton

PomaH [JopoHWH OKOH4YMN Poccuickuii 'ocyaapcTBEHHbIN YHUBEPCUTET
Hedht 1 Maza nm. MNybkrHa B MockBe, Mo cneunanmdaummn “MHxeHep-
HeTAHVK”, MOCe Yero NPoOAoHKNIT CBOE 06Pa30BaHNE B TOM XXe
YHVBEPCUTETE, HelaBHO 3aLUMTVB CTeNeHb kaHanaaTa reonoro-
MUHepanornyeckux Hayk. CBoto npodeccronanbHyto kapbepy PomaH
Hadan B 2007 rofly Kak UHXeHep-KapoTaXKHKK, NMocne Yero oH padotan
VHXEHEPOM Mo cericMopasBefoyHbiM paboTam. 3atem, B 2010 roay, PomaH
nepetuen Ha paboty ¢ MWD 1 LWD B Halliburton Sperry, rae Bckope ctan
BefyLLWM UHxeHepoM no MWD/LWD. Mocne AoN0oNHUTENBHOrO 06y4eHs B
obnacTu NeTponankim, oH BbiN NEPEBEAEH CNELManMCTOM MO reoHaBuUraLmm
B nofpasaeneHve Formation Reservior Solutions, roe 3aHumancs paboTon
Mo PasNYHbIM POCCUNCKMM MPOEKTaM, BKloHas Takme, kak Jlykonn YCuHek
1 THK HaraHb.

Roman Doronin graduated from Gubkin’s Russian State Petroleum University in
Moscow as a Petroleum Engineer and lately continued his studies at the same
University where he recently acquired a PHD in Geological Science. Roman’s
professional career started in 2007 as a Production Logging Engineer

and from there he progressed to Seismic Engineer. He then moved into the
field of M/LWD with Halliburton Sperry in 2010 where he quickly progressed

to being a senior M/LWD engineer. After further petrophysical training, he

was transferred to the Formation Reservior Solutions group as a Geosteering
Specialist working on various projects within Russia including Lukoil Usinsk

and TNK Nyagan.
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HALLIBURTON

Ctanncnas Tep-Caaxos - Stanislav Ter-Saakov
Halliburton

CraHucnas Tep-CaakoB paboTaeT B oTaene eoHaBuraumm Halliburton B
Poccumn ¢ 2011 roga. PaHee oH Obl1 MHXXEHEPOM-KapOTaXKHUKOM 1 paboTan
¢ NprbopamMm NAOTHOCTHOIO, HEMTPOHHOIO 1 KapoTaxka CONPOTVBIEHNIA.
Cranucnas npuwen B Halliburton B 2008 rogy, OKOH4/B THOMEHCKMI
["ocyaapcTBeHHbIN HedbTerasosbln YHMBEPCUTET.

Stanislav has been part of the Hallibburton Geosteering team in Russia since
2011. Previously, he worked as a logging engineer working with density,
neutron and resistivity tools. Stanislav joined Halliburton in 2008 after graduating
from The Tyumen State Oil & Gas University.

g FHOEMNIX
0unp [hxamb6unos - Ochir Dzhambinov
Phoenix Technology Services Russia

Ounp Bnagnmmnposuny [kaMbuHOB - AMPEKTOP MO pasBuTuio brusHeca
komMnaHun Phoenix Technology Services Poccust. OH C OTIMHMEM OKOHYMI
reonorudeckuin -t MY nm. M.B.JTomoHocoBa, no cneumansHOCTH
reonor-HeTsHWK B 2002 r. B 2005 r., nocne paboTtbl B OAO «HOKOC»
cTapLumm cneumannmctoM LieHtpa Ananmaa m MNporHosmposaHia B Mockse
OH MpULLEN NONEBLIM UHXKEHEPOM NoApPasAeneHst BypeHuns 1 3MepeHwit
B kOMMNaHuio Schlumberger, rae oH paboTan Ha NpoeKTax B 3anafgHom
Cwvbupn 1 B Katape. B 2008 oH cTan ctuneHamatom Chevening, BbICOKO
KOHKYPEHTOCMOCOBHOM 1 MPECTVKHOM NpemMun POCCUICKOro oTaeneHns
BputaHckoro CoseTta MnHUCTEPCTBa MHOCTPaHHbIX Aen 1 Aen Coapy»XecTsa
CK, ¢ nonHom onnatoi 06y4eHns n npoxxnsaHna B CoeanHeHHOM
Koponesctae. B 2009 r. rocnoanH Ixam6uHoB nonyymn cteneHs MA B
ynpaBneHn oT BU3Hec-LIKONbl yHUBepcuTeTa Japxam, CK. B 2009-2013
rr Oump Bnagymmposuy paboTtan MeHea»KepoM Mo MpoAaXkam v passuTuio
6u3Heca nogpasneneHns BypeHrs 1 n3mepeHnin komnaHum Schlumberger
B Poccum, nocne 4ero 3aHAN CBOKO HbIHELLHIOK JOSPKHOCTL B KOMMaHW
Phoenix Technology Services, Poccusi.

Ochir Dzhambinov is Business Development Director for Phoenix Technology
Services Russia. He graduated from the geology faculty of Lomonosov MSU

in 2002, with honors, as an oil geologist. After working for YUKOS as a leading
specialist in the Center of Analysis and Forecasting in Moscow, he moved to
Schlumberger as a Drilling & Measurements field engineer in 2005. His role
was based in both Western Siberia and Qatar. In 2008 he won the Chevening
Scholarship, a highly competitive and prestigious scholarship awarded by the
Russian Branch of the Foreign Commonwealth Office of the UK, which meant
that 100% of his tuition and living fee in UK would be paid. In 2009 he duly
achieved an MA in Management from the Durham Business School, University
of Durham, UK. From 2009-2013 Ochir was Sales and Business Development
manager, Driling & Measurements, Schlumberger, Russia, before taking up his
current position with Phoenix Technology Services in Russia.

v
Weatherford

Puk baptoH - Rick Barton
Weatherford Poccua

Pvk BapToH paboTaeT B fenaptameHTe HaknoHHO-HanpasneHHoe OypeHiie
komnaHnn Weatherford pervoHasibHbIM MEHeIXKepOM Mo NPOBEAEHNIO
KapoTaxa/n3mepeHuii B npouecce byperns (LWD/MWD). OH ocyLlecTBnseT
onepaLWoHHbIN KOHTPOSTb MPU BbINMOMHEHUM KapoTabka B MpoLecce BypeHust
1 NPOBEAEHNS N3MEPEHWI, @ TakKe 0TBEYaeT 3a TEXHUYECKOe pa3BuTue
aToro cermeHTa B Poccun. PaHee Puk paboTtan pykosoguTenem otaena
TEXHUYECKNX MPOLAX, a A0 TOr0 Obl KOOPAMHATOPOM KapOTarXkHbIX paboT
npwn 6ypeHnn, BeINOSHAEMbIX B Bennmkobputanum 1 no scen Espone.

Rick Barton is currently working for Weatherford Drilling Services as the MLWD
Manager for Russia. Rick’s present role involves operational support for the
MLWD service line and technical business development. Rick was previously
a Technical Sales Manager in the UK and prior to that an LWD Coordinator
covering UK and European Operations.
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