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Why Collaboration has a Higher Impact
on Business Performance than Technology

Mouemy B3anmopgencrTene?

[EOCTUPWVHIY HY>KHbI HOBEMLLIVE TEXHOI0TWN, AOCTYM
K COOTBETCTBYHOLLMM AaHHbIM (0aHHbIE B PEaTbHOM
BPEMEHW 1 B MOTOKOBOM PEXVME, a TakKe AaHHbIE
no peayfibTatam MOASMPOBaHUSA) 1, YTO cCamoe
BaDKHOE, B3aMMOAENCTBME YSIEHOB rEOCTUPUHIOBOM
rpynnbl. B TO Bpemst, Kak aBa NepBbIX KOMMOHEHTA
reoCTUPVHIA Y Ke LLIMPOKO OCBELLANNCH, MTyO0oKO
AHa/IMBMPOBA/IUCh, a U3 BO3OENCTBNE HA KOHEYHbI
VICXO[, reOCTVPVHIa OLIEHVBAIIOCh BO BCEX MOAPOOHOCTAX,
MOCAEAHUIA NO HEOMPEAEEHHbIM NPUYMHAM HE bl
[oBefeH OO LUMPOKOV NMybnnkin HedhTeaobbIBatoLLEN
MPOMBILLLTEHHOCTH.

HepaBHO CTano ACHO Javke 19 TEXHOI0MM3NPOBaHHbIX
HeTAHbIX 1 ra30BbIX MPOU3BOACTB, YTO
B3aUMOOENCTBIE OKa3bIBAET OrPOMHOE BO3OENCTBUE
Ha Pe3yNbTATUBHOCTL BCE OTpac/v. Y OMBUTEbHBIM
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Why Collaboration

Geosteering requires sophisticated technologies, access
to relevant data (streamed real time data and model derived
data) and most importantly, collaboration of geosteering team
members. Whilst the first two components of geosteering
have broadly been described, analysed in depth and their
impact on the geosteering final outcome evaluated in detall,
the latter, for unidentified reasons, has not broken through to
the wider audience of the upstream industry.

It has recently become clear, even for technology driven
industries like oil and gas, that collaboration has a great
impact on overall business performance. Astonishingly
non-tangible factors like the decision-making process,
communication, culture of knowledge sharing, or lean
internal work processes have a higher impact on overall
team performance than purely tangible factors like the
application of cutting-edge LWD technologies, automation
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DRILLING

0Bpa3oM Heocsi3aeMble (DaKTOPbl, HANPUMEP, MPOLIECC
MPUHSATUS PELLEHNI, CBSA3b, Ky/bTypa 0OMeHa 3HaHMAMM
NN pauyioHasibHble BHYTPEHHME paboue NpOLECChI
NMErOT DOMee 3HaUUTENBHOE BO3OENCTBIE HA OOLLYO
MPOVIBBOANTENBHOCTL MPYMMbl, YEM YNCTO OCS3aEMble
hakTopbl, HANPUMEP NPUMEHEHNE NEPENOBBLIX TEXHOOMIN
KapoTaka B MpoLiecce BypeHnsi, asToMaTn3aummnm camoro
npouecca 6ypeHrst N COBPEMEHHbBIX CUCTEM aHaI3a
OaHHbIX. O4eBNOHO, MPUMEHEHNE MOAOOHBIX TEXHOMOMM
MOIYT MOATONKHYTH Y>KE UMEIOLLIMECH cpeacTasa
B3aVMOJENCTBMS, HO 3TV HOBATOPCKUNE MHCTPYMEHTbI
camu Mo cebe He ByayT UMETb HI TOro XXe pe3ynbTara,
HM CO34aBaThb B3anMOOenNCTBIS B rpynne. CornacHo
JNIMYHOMY OMbITY aBTOPA, PacLUMPEHHOE B3anMOOENCTBIE,
MOPOXXAEHHOE OBLLMMK 3a0a4aMK U BbIPaBHUBAHUEM
KtOYEBbIX NokasaTtenen ahdexkTBHoCcTY (KIM3) mMexay
noapasneneHnsaMn 6ypeHns 1 NoA3eMHbIX paboT
(TeopeTnyeckm, aTo He TPebyeT BOSbLLUMX 3aTpaT W Nerko
BbINOSHMMO), BYET METL DOSbLLIEE BO3OENCTBME HA
YMCTYHO MpWBEOEHHYO cTonMMocTb (HIMNC) npoekTa, Yem
CMNOJIb30BaHNE CBEPXITYOOKOro a3nmMyTasibHOro Nprbopa
KapoTarka CONPOTUBNEHUI NS pasMELLIEHNE CKBaDKWH
(Nordsefonden, 2019).

XOpOoLUmMM MPYMEPOM MOHNMaHWS 3TOr0 MexaHnamMa
SABNSETCA MraHTCcKast HedpTerazoBasi KoMmnaHust Shell

(B Hem 3aHaTO 150000+ 4enoBek), KOTopasi, HECMOTPS
Ha IMOEPCTBO B TEXHOIOMMHECKMX NHHOBALIMSX, 00

CUX MOp OTAA2EeT B3aUMOAENCTBUIO BbICOKWIA MPUOPUTET
(Customer stories, Microsoft, 2018). Baaumopenctame
NEXUT B OCHOBE JIOO0ro OTAEIBHOMO KOMMEPHYECKOrO
NpeonpuaTs 1 okasbiBaeT 36% BO3OENCTBMA Ha 0OLLve
pPe3yNbTaThl B MPOMBILLIEHHOCTA, MOSTOMY EMY O4YEHb
TPYOHO He MPUCBOUTbL MPUOPUTETHOE 3HadeHVe (Frost and
Sullivan, 2006).

CornacHo yrnomsiHyToOMy UCCIEA0BaHMIO, B3aMOOENCTBME

OyOeT BnSTb Ha:

® 29% npubbLILHOCTY (HanpumMep, NPUBbLLILHOCTL
MPOEKTa, KOTOPbIN BKIOHAET BypeHNe MHOMOUMCIEHHbIX
FOPU3OHTA/TBHBIX CKBEDKMH B MOSIEBLIX YCIIOBMSIX).

e 26% pocTa NpubbLIM (HaNPYMEP, MPUOLI OT KaXKO0M
FOPU30HTA/IBHOM CKBaXKMHBI U OT MPOEKTA).

e 41% cun, obecneynBatoLLMX YOOBNETBOPEHNE
3aVHTEPECOBaHHbIX CTOPOH (HanmpuMep, NpaBuUTeNbLCTB,
NapTHEPOB, OOCTY>KMBAKOLLIMX KOMMaHW, NOAPSAYNKOB).

® 36% npon3BoauTeNIbHOCTU (Hanpumep, BypeHne
8 CKBaXKVH Mpu BIOIKETE MPOEKTa Ha 7 CKBaXKWH
WS NOBbILLEHNE MPOOYKTUBHOCTY YIIEBOOOPOO0B
[koadhdurLMEHTa MPOOYKTUBHOCT CKBEDKUHBI —
KIMC] ¢ NOMOLLBIO ONTUMABHOIO Pa3MELLIEHNS
CTBOJ12 CKBEXKWHBI).

e 34% KadeCTBa NPOdyKLMM (Hanpumep, CTBoa
CKBaXKVHbI C AEOUTOM, MPEBBILLAIOLLMM OXKAABLINIACS
npu ee pasMeLLEeHNN).

e 30% paspaboTkm HOBOWM NPOAYKLMW (HAarmpUMep,
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of the drilling process or modern data analytics systems.
Obviously, the application of such technologies can boost
already existing means of collaboration, but these innovative
tools on their own will neither have the same effect nor
create team collaboration. From the author’s personal
experience, enhanced collaboration generated through
objectives and KPlIs alignment between the Driling and
Subsurface department (theoretically a non-expensive
and easy thing to undertake) will have a bigger impact

on the Net Present Value (NPV) of a project than usage

of ultra-deep azimuthal resistivity tool for well placement
(Nordsafonden, 2019).

A great example of understanding this mechanism is

the giant oil and gas company Shell (which employs
150,000+ people), which despite being at the forefront of
technological innovation, still makes collaboration a high
priority (Customer stories, Microsoft, 2018). Collaboration is
at the heart of every single business and with a 36% impact
on overall business performance, it is hard not to make it a
priority (Frost and Sullivan, 20086).

According to the mentioned report, collaboration will

impact:

e Profitability by 29% (e.g. profitability of a project that
involves drilling multiple horizontal wells in a field).

e Profit growth by 26% (e.g. profit from each horizontal well
or from a project).

e 41% of forces driving stakeholders’ satisfaction (e.g.
governments, partners, service companies, contractors’
satisfaction).

e Productivity by 36% (e.g. drilling 8 wells within the budget
of 7 well project or increased well hydrocarbon
productivity [Pl — productivity index] through optimally
placed wellbore).

e Product quality by 34% (e.g. wellbore that produces at
rates higher than anticipated due to its placement).

e Product development by 30% (e.g. smooth controlled
geosteering process that continuously assures optimally
placed wellbores).

e Innovation by 30% (e.g. this would include a “must-have”
versus “nice-to-have” exercise for the implementation of
cutting-edge technologies as well the implementation of
innovative solutions which actually create value).

Drilling Faster Equals Geosteering Faster

In the current post oil crisis economic environment,
dominated by high oil price volatility and uncertainty

about the future of fossil fuels, the average cost of drilling
a horizontal well is absurdly high. An immediate way to
mitigate this (and indirectly obtain a low breakeven cost

of oil and gas production) is to drill horizontal wells faster.
Wells being drilled all around the world take a fraction of the
time they took to drill many years ago. It is mainly speed
that keeps the industry afloat. As the operations teams are
drilling wells faster, they are also required to geosteer them
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naaBHOE PeryMpoBaHve NMpoLEecca reoCTUpUHra,
KOTOPOE MOCTOSHHO MOATBEPXKAAET ONTUMAIIbHOCTb
Pa3MELLEHMS CTBOJSIOB CKBXKIH).

e 30% WHHOBaLMM (HanpUMep, ctoga MO/ Obl BXOOUTb
OMbITbl AN CPABHEHISI TOTO, YTO «HYXHO UMETb», C
TEM, YTO «XOPOLLO Bbl UMETL» A1 BHEOPEHNS
nepenoBbIX TEXHOMOMI, a Takke BHeOpeHNe
WHHOBALIMOHHbBIX PELLEHWI, KOTOPbIE PeasIbHO CO3aar0T
CTOMMOCTB).

BbicTpoe 6ypeHne paBHO GbICTPOMY reOCTUPUHTY
B coBpemeHHO 3KOHOMNYECKOWM cpeae noce

HeTAHOIO KpM3Kca, B KOTOPOW MaBEHCTBYET BbICOKas
BOJIATUIBHOCTb HEPTAHBIX LEH W HEYBEPEHHOCTb

B OyayLLEM MCKOMaeMbIX BUOOB TOMSIMBA, CReOHSS
CTOVMMOCTb BYPEHMS FOPUSOHTATbHON CKBEXKMHB!
abcypaHo Bbicoka. CambiM BbICTPbIM CMOCOB0M OCNabUTb
3TO SBNIEHME (M KOCBEHHbBIM 0BPA30M MOJTYHUTE HUSKYHO
peHTabesIbHYK CTOMMOCTb NMPOW3BOACTBa HETM 1 ra3a)
ABNSETCS bonee bbICTPoe BypeHNe roPU3OHTasIbHBIX
CKBaXKVH. BypeHne CKBaKH MO BCEMY MUPY 3aHUMaET
JLLb OOJIHO TOFO BPEMEHW, KOTOPOE TPeboBas10Ch A1
OypeHNst MHOMO JIET Ha3af, V1 B OCHOBHOM CKOPOCTb
YOEPXKNBAET 3Ty OTPaC/Ib Ha NaBy. A MOCKOSIbKY
SKCMJTyaTaUmOHHbIE MPYMMbl OyPST CKBaXKMHBI ObICTPEE, M
Hy>KeH 1 601e€e BbICTPbI FEOCTUPWHI. HeyanBuTensHo,
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faster. Not surprisingly, this creates problem for geosteerers.
At high rates of penetration (high ROPs) and with huge
pressure of responsibility and time, a few minutes of doubt
or an incorrect decision can considerably affect the overall
contact with the reservoir and consequently geosteer the
well out of the “sweet spot”. In the middle of that fast-paced
process a geosteerer must digest an incredible amount

of information and synthesize it into clear and accurate
instructions for the direction of the well. Yet a geosteerer does
not perform this task in isolation. Collaboration with the entire
geosteering team and deriving expertise from all involved
disciplines is a must for the ultimate success of the process.
This means that “fast” geosteering requires more effective
and more efficient collaboration in the geosteering team that
will support this process in the most optimal way.

Members of Cross-Functional Geosteering Team
A geosteerer cannot perform optimally without the support
of the entire multidisciplinary team. Depending on the
operator, its internal work processes, country and region,

or type of well/operations or even geographical location
(onshore/offshore), the geosteering team setting varies
significantly. Although the ultimate decision on inclination
change is made by the geosteerer who is usually located in-
office, a set up with a geosteerer located on-site also exists
especially in onshore horizontal drilling.
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S
¥
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LAHHBIX
DATA ENGINEER

e -_""‘\_\
[ @ A
-
KPMBUTTBLLVK ,-"
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cﬁsummwm 110 KAPOTAXY
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. NNOLWADKN
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v

NPEACTABUTENb
3AKA3YUKA
COMPANY MAN

BYPWIbLLVK HA BYPOBOW

TJIOLLAIKE
DRILL FLOOR DRILLER

Puc. 1: l'eocTrprHroBas rpynna, CocTosiLLas U3 AByx nogpasaeneHnin (odpucHoe — Ha 6epery, Ha ydacTke — B Mope). Bknag Bcex
YYaCTHMKOB 0603Ha4eH ABYXCTOPOHHVMU CEPbIMU CTPEIKamM. YepHble ABYXCTOPOHHME CTPEKMN YKa3bIBatOT Ha «XpebeT» npoLecca
reoCTUPUHra, KOTOPbIV BKIIOYaET NeTpodmanka, reoHaBmratopa (reosora no aKcrayarawum), reosiora CKBaXXMHHOM NMoLanKki 1
KPUBUIbLLMKA (TaKKE OTMEHEHHOIO CM/TOLLHBIM YEPHBIM KPYroM). YUTUTE, YTO 30eCh yKadaHbl He BCE JIMHUN B3aUMOLENCTBUS MEXXAY

yHaCTHUKaMWN.

Fig.1: Geosteering team subdivided into two (in-office — onshore and on-site — offshore). The input from all the involved parties is marked
by double-sided grey arrows. The black double-sided arrows indicate the “backbone” of the geosteering process that encompasses a
petrophysicist, a geosteerer (operations geologist), a wellsite geologist and a directional driller (also marked by black solid line circle). Please
note that not all interactions among the involved parties are indicated here.
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YTO 3TO CO3OAET NPOBIEMbI AN TEX, KTO 3aHMMaETCs Still, in generic terms a geosteering team consists of;

reoOCTVPUNHIOM (FeOHaBI/IFaTOpOB). | i ( h )
N-otfnce (onsnore):

e Operations geologist / geosteerer
e Operations petrophysicist

e Development geologist

Rig superintendent

Drilling engineer

Geomechanics experts

[PV BbICOKMX MEXAHNYECKIX CKOPOCTSIX MPOXOAKM (BbICOKIMX
MCITT) mpy BypeHnn, a Takoke Mpr KOOCCaTTbHOM Mpy3e
OTBETCTBEHHOCTW U B YCIOBUSIX OMPaHUYeHHOCTV BPEMEHM
HECKOJTbKO MUHYT COMHEHWS TN HEMPaBWIbHOE PELLEHVE
MOXET CYLLECTBEHHO MOBSITb Ha OBLLYHO PaboTy C
MECTOPOXKAEHWEM, U, KaK CNIEOCTBUE, FEOCTURVHI MOXXET
MPOBECTU CKBXKVHY MMO Hanbosee NepcrexkTUBHOM On-site (offshore):
€ro YacTu. B cepeayHe 3TOro CTpeMUTeNsHOMo NpoLiecca « Wellsite geologist
reoHaBMraTop OOJPKEH NepeBapuTb HEMMOBEPHBIN OOBEM « Data engineer
MHOPMaLIMM 1 CO30aThb Ha €M0 OCHOBE SACHBIE 1 TOYHbIE « Mudlogger
yKazaHWs A5 HanpaB/IeHs CKBabKWHbI. Kpome Toro,

e Sample catcher
reoHaBIraTop 3aHVMAETCA STVIM OTHIOMb HE B USOSIALIMM. « Biostratigrapher/palaeontologist
B3a|/|MO,D,eI/ICTBI/Ie CO BCeW re0CTpHIoBOW rpyrnon, a e Directional driller (DD)
TaroKe OBPETEHNE 3HAHI 1 HABLIKOB HA OCHOBE BCEX o LWD & MWD specialists
33[ECTBOBAaHHbIX AVCUMMIIVH SBNSETCA 0693aTENbHbIM « Driller (cfill floon)
YCNOBMEM 19 KOHEYHOMO yCrexa npoLiecca. 3To 03HaYaeT, « Company man
YTO «ObICTPbIN» FEOCTUPUHI TPebYeT 6onee aheEKTUBHOMO
1 Bonee KBamMOULIMPOBAHHOMO B3aMOOENCTBIS B The collaboration of all and each of the above-mentioned
FEOCTUPUHIOBOM MPYMME, YTO OK&XKET CamyHo OMTUMasTbHYHO parties is of the utmost importance and a successful
NMOAMEPXKKY BCEMY MPOLIECCY. geosteering process will depend mostly on how well they
communicate, share information and data, and how they
YneHbl MHOrohyHKLMOHaIbHOM influence each other’s decisions.
reoCTUPUHIOBOWN FPynnbl
[‘eoHaBUraTop He MOXET OENCTBOBATb ONTVMasIbHO It is impossible to list every single role and function that
6e3 NoaaePXKN BCEN MHOrONPOUIBLHOM rpynnbl. B affects and supports the geosteering process even on the
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3aBMCUMOCTW OT OrnepaTopa, ero BHyTPEHHMX paboymx
MPOLIECCOB, CTPaHbl 1 PernoHa, Thna CKBaXKUHbI/
onepauuii U gaxe reorpadmn4eckoro PacnosIoXKeHNs
(Ha Bepery/B Mope) paboTa B re0OCTUPVHIOBOM KOMaHOe
CYLLIECTBEHHO pas3nnyaeTcs. XOoTst OKOHYaTelbHOe
peLleHne 06 N3MEeHeHUM HakIoHa NPUHUMAaETCA
reoHaBNraToOPOM, KOTOPbIN 0ObIYHO pacrnonaraeTcs
odhuce, rpynna ¢ reoHaBUraTopPoM, HaxXOOALLMMCS Ha
MecTe paboT, TakKe MOXET NMETb MECTO, OCOBEHHO
Mpu 6epPeroBoM ropU3OHTaNIBHOM BypPeHNN.

Vicnonbays 0606LLEHHbBIE TEPMUHBI, MOXXHO CKa3aTb, YTO B
rpynmy recCTUPWHra BXOOAT:

OdhmcHas YacTb (Ha bepery):

e [eon0r No sKcnyaTaumn/reoHaBmraTop
e [1eTpohnaKK Mo aKCnyaTaumm
eonor-pa3padoTymk

byposon macTep

VIHxeHep-6ypoBrK

CrneuyanmcTbl MO reOMexXaHNKe

[MNoneBas 4acTb (B MOpE):

e [€0/10r CKBaXXMHHOW MIOLLAOKN

e IH)keHep No 06paboTKe AaHHbIX

e CneumanmcT No reosIoro-TeEXHOIOMNHECKOMY
NCCNEA0OBaHNIO CKBaXKMH

e [Tpo6oOTOOPLLMK

e burocTtpatvrpad / naneoHTonor

e KpnBuibLLMK

e CrneumanmcTbl MO KapoTadky U N3MEPEHNSIM BO
BpEMS BypeHms

e BypunblyK (BypoBas MnoLaaxa)

e [lpeOcraBuTeb 3akasymka

B3avMoaencTBMe BCEX 1 KaKOOro M3 BbILLEYMOMSIHYThIX
YYaCTHMKOB KpalHe BaXKHO 1 YCMeLLHOCTb npoLiecca
reoCTUpVHra ByeT 3aBUCETb B OCHOBHOM OT TOrO,
HACKOJTEKO XOPOLLO OHW 0BLLIAIOTCS, OBMEHNBAKOTCS
MHhopMaLMen U JaHHBIMU, U Kak OHW BAUSIKOT Hal PeLLeHs!
Apyr opyra.

HeBO3MOXXHO MPVBECTY BCe OTAESbHbIE PO U
hyHKUMM, KOTOPbIE BANSIIOT Ha MPOLIECC FEOCTUPUHIA U
MOAAEPXKMBAKOT Ero, AaKe B camor Masion cteneHn. OHu
He BKJI0UEHb! 30eCh Paay YrPOLLEHMs CTaTbu.

dakTopbl, BNIVSAIOLLME HA B3aUMOOENCTBUE

C MOBbILLIEHMEM CKOPOCTU BYPEHNST CKBEXKUH CTasI0 O4eHb
Ba&KHO YCTaHOBWTb Hanbosiee OMTUMasbHYKO CTPYKTYPY
B3aVMOAENCTBUS B MHOTO(YHKLMOHABHOW rpynne
NPOMECCNOHATOB, OTBEYAIOLLIMX 38 FEOCTUPWIHT.

o ornpepgeneHnto, B3aMOOENCTBME YSIEHOB rpynrbl

— 9TO NPOLECC PaboTbl BMECTE M COBMECTHbIX
JencTBU JNa JOCTVXKEHUS ODLLEen N B3aMHOM
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smallest scale. They are not included here for the purpose
of simplifying this article.

Factors Affecting Collaboration

With the higher speed of drilling wells, it has become crucial
to establish the most optimal collaboration pattern within
the cross-functional group of professionals responsible for
geosteering.

By definition, the collaboration of team members is a
process of working and acting together to achieve a
common or mutual objective or goal, as opposed to
working in competition for the benefit of an individual/s
within the team. Hence, this description should also apply
to the geosteering team regardless of how many members,
parties, departments, roles and functions participate in the
process and their location (offshore/onshore).

Collaboration components include communication,
information and data sharing and making choices
collectively in order to perform a task(s) that leads
to achieving the common goal of optimally placing a
horizontal well.

Consequently, all factors that enhance communication and
data sharing and improve speed of effective and efficient
decision-making will also enhance collaboration. Based

on this, four main components of collaboration within the
geosteering teams have been identified.

Enhanced collaboration will be a result of following:

e Shared KPIs

e Optimal geosteering organizational set up

e |ean collective decision-making process

e Virtual team concept with suitable communication tools

Shared Key Performance Indicators

As per the collaboration definition, working towards a
common goal is vital for the ultimate success of the
geosteering process. However, since many members of
the team are placed in various departments reporting
to various managers, their goals, objectives (and key
performance indicators - KPIs) are often different.
Commonly, the team members tasked with drilling

wells (and geosteering them) are frequently judged on
conflicting performance metrics. The most fundamental
obstacle comes from clashing KPIs of what is commonly
known as the Subsurface department and the Dirilling
department.

The geosteering/operations geologist (that usually
belongs to the Subsurface department) is commonly
measured on how much of the geosteered wellbore is
placed within the pay zone (“sweet spot”). This requires
precision in inclination changes, real time data analysis,
multiple calculations e.g. of the apparent formation dip,

www.rogtecmagazine.com
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Puc. 2: OyHKUMOHaNBHO-OPraH3aumoHHas CTRYKTYpPa reoCTUPMHIOBOW MPYMMbl C YETKO ONpeaeeHHbIMA
oTAenamn 1 nx YneHamun. Baanmogencteme Mexxay oTaenaMm orpaHn4eHo.
Fig. 2: Functional organizational structure of a geosteering team with well-defined departments and their

members. Collaboration between the departments is limited.

3a0a4 UV JOCTVKEHNS LIENIM B MPOTUBOMOIOMHOCTb
paboTe NP YCOBUM COCTHA3aHVS 3a MPEUMYLLECTBO
OOHOIO U HECKOSIbKNX COTPYOHVKOB BHYTPW Mpymmbl.
CnepoBaTenbHO, 3TO OnMcaHve CreayeT TakKe
MPUMEHUTL K FEOCTUPUHIOBOV MpyMnne BHE 3aBUCUMOCTM
OT TOr0, CKOJIbKO YSIEHOB, CTOPOH, OTAE/0B, POMEN U
YHKLWMI yHaCTBYET B MPOLIECCE, U X MECTOHAXOXKAEHNS
(Ha Bepery/B MopE).

KOMMOHEHTbI B3aNMOAENCTBIS BK/IKOHAOT CBA3b,
NHOPMaLMIO 1 COBMECTHOE UCMOJIb30BaHNE OaHHbIX,
a TaKKe KOIEKTUBHBIV BbIOOP 4151 BbINOSIHEHNS
3a0a4(M), KoTopble BEAYT K AOCTVXKEHWNIO COBMECTHOM
Le/ I ONTUMaTIbHOIO PACMONOXKEHNS FOPUSOHTaTBHOM
CKBE&XKVHBI.

CnepnoBatenbHO, BCe hakTopbl, KOTOPbIE
CMOCOBCTBYHOT OOLLEHNIO M OBMEHY AaHHbIMK, a
TakXe MNOBbILLAT CKOPOCTb 9PIPEKTUBHOMO 1
KBaNMOULMPOBAHHOIO NPUHATUS PELLEHNI, ByayT
yCUNMBaThb 1 B3aUMOOENCTBME. Ha OCHOBaHWM 3TOro
cnenyeT BblOesINTb YeTblpe rNnaBHbIX KOMMNOHEHTOB
B3aMMOOENCTBUS BHYTPU FEOCTUPUHIOBBLIX rpynm.

YCUneHHoe B3anModencTBme ByoeT pesyisTatoM
cnenyoLLero:

CoBMECTHbIE KJTKOHEBbIE MOKa3aTesm
pesynstatveHocTU (KIP)

OnmMarbHasa opraHnsaLoHHas CTPYKTYPa
0191 reoCTUPUHra

PaLyoHanbHbI NPOLUECC KOEKTVBHOMO
MPUHSATUS PELLIEHNI

KoHLEeNUMs pacnpeaeneHHon rpynnbl C NOAXOAALLMMM
cpeacTeamy 0BLLEHMS
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and many other decisions that simply take time. This
also applies to the wellsite geologists, biostratigraphers,
and petrophysicists who work directly for the Subsurface
team regardless of being located offshore or onshore.

Contrary to that, the rig superintendent, drilling engineer
and company man are typically rewarded for bringing a
well in under the estimated time and cost to drill — what
translates to “as fast as possible” (apart of the most
critical objective — the safety of the operations).

While the team members each have a common goal of
drilling a well, their jobs have very different metrics which
are usually at odds with each other. It does not require an
explanation that ultimately only wells placed in the “sweet
spot” and drilled “fast” are profitable and those wells

that were drilled “fast” (as per drillers KPIs) yet placed
outside of the pay zone are of no benefit to the operators
(benefiting the drilling department only short term). It is
time for Drilling departments of the entire upstream oil
and gas industry to strike a balance for shared KPIs.

To add to the complexity of the situation, all external
service providers, which belong to a different company
and report to different managers are also potentially
driven by different KPIs. It is not surprising that MWD

& LWD service provider benefit from operators utilizing
the most expensive hi-tech tools from their portfolio
and from their tools beings used (below the rotary table
level) for as long as possible. This again will be quite
different to a drill bit provider who would like to prove
the superior characteristics of its drill bits and drill the
reservoir section as fast as possible. There is a matrix
of complications and various KPIs clashes with multiple
external services.

www.rogtecmagazine.com
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Puc. 3: [NpoeKTHO-0prEHTPOBaHHAs OpraH13aLMoOHHas CTPYKTypa reoCTYPUHIOBOW rpyMnbl, B KOTOPOW BCE €€ YeHbl COCTaBNSOT OfHY
komaHay. MpeaplayLine pykoBoauTenm OTAeN0B BbIMOMHAOT (DYHKUMIO NOAAEPKKN MPOEKTHO-OPUEHTUPOBaHHOM rpynnbl. ObpatuTte
BHVMaHVe Ha HOBYIO (DYHKLMIIO: PYKOBOOMTENb MPOEKTa re0CTUPUHIOBON rpymnbl. B3anMoaencTamne B Tako rpynne He orpaHnyeHo.

Fig. 3: Project-based organizational structure of a geosteering team with all team members constituting one team. Previous managers of the
departments play a supporting function to the project-based team. Please notice the new function — project manager of a geosteering team.

Collaboration within this type of structure is unlimited.

CoBMeCTHbIE KJTHOUEBbIE

nokasaresim pe3ysibTaTUBHOCTU

CornacHo onpeaeneHno B3aMMOAencTems, paboTa
07191 AOCTVKEHMS OBLLIEN LIESIN XKN3HEHHO BabKHA 414
KOHEYHOr0 ycrexa npotecca reoctvpuHra. OgHako,
MOCKOSIbKY MHOTVE YieHb! FPYMMbl PACMONOMEHD! B
pagHbIX OTAEeNax M OTHATLIBAIOTCS Nepeq, PasiNyHbIMM
PYKOBOAUTENAMM, VX LIENM U 3aaa4m (1 KNOYEBbIE
nokasarenu peaynbtatuBHocTn — KIP) yacTo ObiBatoT
paaHbiMM. OBbIYHO O YneHax rpynmbl, B 3adady KOTOPbIX
BXOOUT BypeHne CKBabKMH (1 X reOCTUPWHN), CyasaT No
NPOTUBOPREYVBbLIM NOKa3aTeAM NMPON3BOANTENBHOCTY.
Camoe ocHoBomnoslaratoLLiee NPensaTCTBME BO3HMKAET
13-3a KOHPKTOB KIP TOro, 4to 06bIMHO Ha3biBaKOT
«MoA3EMHbIM OTAENOM» 1 «OyPUSbHBIM OTAENOM».

["e00r-reoHaBUraToR/CNELMaNMCT MO SKCIUTyaTaLmn
(0BbIMHO OTHOCALLMIACS K «MOA3EMHOMY OTAESTY») OObIYHO
OLEHMBAETCS MO TOMY, Kakasi HaCTb CKBaXKMHbI, MPOOYPEHHOM
C NMPUMEHEHMEM MEOCTVPVHIE, HAXOOUTCH B Mpenenax
MPOOYKTUBHOWM 30HbI («<30/10TON XWSbl»). 3TO TPeDyeT
TOYHOCTU MNPV U3MEHEHMSX HAKJTOHa, aHaIM3a OaHHbIX

B peasIbHOM BPEMEHN, MHOMOH/CIEHHbIX PACHETOB,
HanpVMEP, BbIDXKEHHOIO Yria MafeHs niacTa v MHOMAX
OPYUX PELLIEHIA, KOTOPbIE MPOCTO OTHUMAKOT BPEMS. ITO
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That is why mutual understanding can help geosteering
teams overcome the different KPIs challenges to deliver
successful horizontal wells. It is time for the industry

to adjust this obvious discrepancy and assign equal
performance metrics to all internal and external geosteering
team members.

Organizational Set Up

It is difficult to operate as a team if the team members
are spread across different departments reporting

to different managers, evaluated based on different
performance metrics and often even sit in physically
separated locations (even if only separated by different
floors of the same building). This normally occurs

if a geosteering team operates within a functional
organizational structure.

One of the possible solutions for clashing KPIs mentioned

in the previous paragraph and team members’ physical
separation is projectized organization. This project-
based organizational structure assigns a project manager
who has authority over all functions and roles of team
members regardless of whether they have a drilling
engineering background, or they are the Subsurface
geoscientists (fig.3).

www.rogtecmagazine.com



DRILLING

TaroKe OTHOCUTCS K re0sioramM CKBabKMHHOW MIoLLIAKM,
BrocTpaTturpadam 1 NeTpodmarkam, KoTopble paboTatoT
HEMOCPEOCTBEHHO 015 «MOA3EMHON» rPYMMbl BHE
3aBMCUMOCTM OT PaCrOIOKEHNA Ha Bepery U B Mope.

B npoT1BONonoXHOCTE 3TOMy BYpPOBOV MacTep,
NHXeHep-OyPOoBVK 1 NPEeacTaBUTENb 3akadulka 0DbIYHO
BO3HArpaXxJatoTCs 3a JOBEAEHNE CKBabKWHbI 00
MPOAYKTUBHOIO MiacTa 3a BPpems 1 LigHy, onpeaesneHHble
07191 BYPEHMs, UTO MOXHO NEPEBECTUN KaK «Kak MOXXHO
ObICTpee» (He NPUHMMAst BO BHUMAaHVE CamMmyto KPUTUYHYHO
3apady — 6e30MacHOCTb aKcryaTaLmm).

B To Bpems Kak BCe HYneHbl rpynnbl MMEOT OBLLYHO LIESb
— OypeHme CKBaXKNHbI — KX paboTa OLEHMBAETCS MO
pasHbIM NMokasaTesisaM Npon3BOaNTENIbHOCTU, KOTOPbIE
0BbIYHO CUSIBHO PacXOAATCs Apyr ¢ ApyroM. He Tpebyet
OOBSACHEHUN TO, YTO, B KOHLIE KOHLIOB, TOJTbKO CKBEDKMHbI,
PacrnosIOXKEHHbIE B «30/10TOV XXMe» 1 MPOBYPEHHbIE
«ObICTPO», MPUHOCAT NPUBLINb, a TE CKBaXKMHbI, YTO
ObIn MPOBYPEHBI «ObICTPO» (B cOOTBETCTBUM C KIP
OYPWIBLLIMKOB), HO PACMOSIOXKEHHbIE BHE MPOOYKTUBHOM
30HbI, HE MPUHOCHT HNKaKNX MPEUMYLLIECTB OrnepaTopam
(KpaTKOBPEMEHHYHO BbIrody OT 3TOr0 NOJy4aeT TOMbKO
oTaen byperust). Camoe Bpemst A5 OTAEN0B OypeHns
BCeM HehTerazogoobIBatOLLEN MPOMbILLNEHHOCTU
noasecTy banaHc coBMeCTHbIX KIP.,

CNOXHOCTb CUTyaUun yCyrybsieTcsa TeM, YTO BCe
BHELLHME CEPBUCHbIE OpraHM3aLyn, NprHaanexalme K
OPYrov KOMAaHUM 1 OTYUTBIBAIOLLIMECS Nepen, ARYrVMM
PYKOBOOUTENSMM, TOXE PYKOBOACTBYOTCA Apyrmn KIP.
HeyovBuTensHO, HTO OpraHv3aLs, MpeaoCTagIsoLas
YCIYrA U3MEPEHN U KapOTaxka BO BPEMS BypeHIs,
nosly4aeT Mprbbib OT OMEPaToOPOB, KaK MOXXHO A0SbLLIE
MCMNOSB3YIOLLMX CaMble A0POrE BbICOKOTEXHOOMMYHbIE
NHCTPYMEHTBI 13 VX MOPTRENS, U OT UX UCTIOBE3YEMBIX
NHCTPYMEHTOB (HVPKE YPOBHSI POTOPHOrO CTosa) 1/l BHOBD,
9TO ByET HECKOMBKO MHAYe B Criydae NMocTaBLLVvKa 6ypoBbIX
[OOMOT, KOTOPLIM ByOET paf, AoKa3aTh CaMble BbICOKME
XapaKTEPUCTUKN CBOVX JOIOT 1 BypUTL YacTb 3a/1EXKN
KaK MOXHO ObicTpee. 3T Liesbit Habop OCTIOMHEHIN

1N KOHPMKTOB pPasindHbIX KNP ¢ MHOMrOUMCIEHHBIMIA
BHELLIH/MM CEPBVCHBIMM OpraHU3aLvsiMU.

BoT novemMy B3anMHOE MOHVMaHE MOXXET MOMOYb
reOCTUPVHIOBbLIM MpynnaM NpeoaosieBatb TPYOHOCTU C
pasHbiM KIMP o noayyeHrs yenelHbIX rOpU30HTauTbHbIX
CKB&D>KMH. HacTano Bpems 419 MpOMbILLNIEHHOCTY
NCNPaBUTb 3TO OHYEBMOHOE MPOTVBOPEYME 1 MPUCBOUTL
paBHbIE NOKAa3aTe N NPOU3BOOUTENBHOCT BCEM YNeHaM
BHYTPEHHWX U BHELLHMX FeOCTUPUHIOBBIX MPymM.

OpraHusaumoHHas CTpyKTypa

TpyOHO paboTaTh Kak rpynna, eciiv ee UneHbl pasbpocaHsbi
MO PasHbIM OTAESNaM N OTHYUTLIBAIOTCH Mepes, PasHbIMM

www.rogtecmagazine.com

Another option for overcoming such issues is operating in
a matrix organizational set up and many operators have
already taken onboard this still relatively new concept in
the industry (fig.4). It is an intermediate structure between
functional and project-based structure.

Both options allow for the creation of a multidisciplinary
geosteering team that shares the same vision, mutual
respect and is characterised by in depth understanding
of each members’ role in a project with the goal of
achieving commonly shared objective. In our case, this
would be an optimally placed horizontal well (Subsurface
KPIs) that is also drilled within budget and timeline
(Drillers KPIs).

Although there are substantial differences in the way
these two organizational types function, both of the

set ups allow for better cross functional knowledge
sharing. As communications are open, information
moves throughout the organization with less obstruction.
Transparency and shorter communication lines are two
of many benefits. Because the project-based and matrix
organizational structures foster better communications,
the typical boundaries between traditional departments
disappear, which subsequently allows for more
collaboration, and an integrated decision-making process
that is more dynamic and responsive to changes.

One of the most important, outcomes of the project
based set up (usually under estimated by management)
is the fact that the entire onshore (in-office) part of the team
shares the same office area. An open space where a drilling
engineer sits next to a geosteerer and a petrophysicist

sits next to a rig superintendent is the most collaborative
multidisciplinary set up one can imagine.

Often, a given geosteering team includes external
contractors and/or outsourced personnel who usually join
the project only for a particular stage of the operations.
This could include any service providers office support
personnel. If not handled properly, this would further affect
the collaboration between all parties. It is recommended
that all contractors, outsourced personnel and temporary
workers are treated as full members of the geosteering
team and if possible, physically sit with the team.

Lean Decision-Making Process

Geosteering is a very iterative process where the decision-
making exercise might occur at every drill pipe connection
(depending on the stand length - every two, three or

four drill pipe joints) or even more often. Typically, the
geosteering decision making process involves seven
steps (figure 5).

Geosteering operations involve continuously drawing
inferences from real-time data that provide lagging reservoir

ROGTEC |57



B GYPEHVE

PA3PABOTKM
DEVELOPMENT

PYKOBOAMTE/b MPYNMbI I MEHEOKEP rPYNnbl

PA3PABOTOK BKCTUIYATALUN
DEVELOPMENT TEAM MANAGER OPERATIONS TEAM MANAGER

8 5

FEO®U3NK rFEONOr-
GEOPHYSICIST PA3PABOTYUK

OKCIUTYATALMA
OPERATIONS

CMEUMAMCT ~ METPO®M3MK _ EONIOr MO
MO FEOMEXA- IO 9KCMYA- SKCMIYATALMN
DEVELOPMENT HUKE TAUMM  (TEOHABMIATOPR)
GEOLOGIST GEOMECHANICS ~ OPERATIONS ~ OPERATIONS
EXPERT  PETROPHYSICIST ~GEOLOGIST
(GEOSTEERER)

reonor
CKBAXKWHHOMN

WELLSITE
GEOLOGIST

e
PYKOBOAMTE/b MPOEKTA,
PROJECT MANAGER

o e

B MOPE (HA YYACTKE)
OFFSHORE (ON-SITE)

afla &d&

BUOCTPATUIPA®-
MNANEOHTONOM
MNNIOWALKN  BIOSTRATIGRAPHER
PALAEONTOLOGIST

BYPEHUE B MOPE (HA YYACTKE)
DRILLING OFFSHORE (ON-SITE)
O B MOPE
‘ (HA YYACTKE):
OFFSHORE
PYKOBOJMUTE/b BYPOBbIX PABOT 3 NOAAEP>KKA BHELLHUX N
DRILLING MANAGER CEPBUCHbIX OPFAHU3ALIUN

(ON-SITE)
EXTERNAL SERVICE PROVIDERS
. SUPPORT

22 2488

WHXXEHEP-  BYPOBOW MACTEP NPEOCTABUTE/b i CMNELWANUCT NO WHXKEHEP NO  BYPW/IbLUUK
BYPOBUK RIG 3AKA3YMKA 1 KAPOTAXY U U3ME- OBPABOTKE HA BYPOBOW |
SUPERINTENDENT COMPANY MAN : PEHVSIM BO BPEMSI  [AHHbIX MNOWAAKE
BYPEHUS DATA ENGINEER ~ DRILL FLOOR
MWD & LWD DRILLER
SPECIALIST

KPUBWIbLLUMK CMELMAJIUCT NO MEOJIOr0-
i DIRECTIONAL TEXHOJIOMTMYECKOMY UCCNE-

LOBAHWIO CKBAXKUH
MUDLOGGER

MNPOBOOTBOPLUVK
SAMPLE CATCHER

DRILLING
ENGINEER

DRILLER

Puc. 4: MaTpriHas opraH1saLnoHHast CTPYKTypa reOCTUPMHIOBOW FPYMMbl, BCE YIEHbI KOTOPOM OTUMTLIBAIOTCS Neper PyKOBOAUTENEM
CBOEro COOTBETCTBYIOLLErO OTLENA, a TakxKe neper PyKOBOAUTENIEM MPOEKTa FreOCTUPVHIOBON MpymMbl. PYyHKLVIOHABHBIE PYKOBOAMUTEN

1 PYKOBOAWTENM MPOEKTa UMEIOT OAVHAKOBYIO BJIACTb, HO PYKOBOLMTESb MPOEKTa AOMKEH BECTV MEPErOBOPb! U KOHCY/IbTUPOBATLCS C
PYKOBOAUTESIAMI OTAENA MO Pa3HbIM BOMPOCaM, YTO MOXET MPVBOAMTL K 3a1epXKKaM MPUHATYS peLleHuin. BaavMmooencTeme B Takom rpynne

He orpaHn4eHo.

Fig. 4: Matrix organizational structure of a geosteering team with all team members reporting to the managers of their respective department
as well as to the project manager of the geosteering team. Functional managers and project managers have the equal powers, but the project
manager must negotiate and consult with the department managers on various issues, which may lead to the delay in decision-making.

Collaboration within this type of structure is unlimited.

PYKOBOAUTENSAMM, OLIEHUBAIOTCSA MO Pa3HbIM MoKasaTesisim
MPOU3BOAUTENTIBHOCTU W YaCTo AaXKe CUOAT B (U3NUECKM
pa3deneHHbIX MeCTax (Oaxke Byayyn pasaeneHbi
HECKOJIbK/MM 3TabKamn B OOHOM 34aHWUM). 3TO 0ObIYHO
Cy4aeTcsl, eC/M reoCTUPUHIOBas rpynna paboTaeT B
yHKLUMOHANBHO-0OPraHV3aLMOHHON CTPYKTYPE.

OpHVIM 13 BO3MOXKHbBIX PELIEHNI 0151 KOH(INKTYIOLLMX
KIMP, ynoMsHyTbIX B NpeaplayLlem pasnene, 1
msMHECKOrO pasaeneHns YNeHOB rpyMMbl SBASETCH
MPOEKTHO-OPUEHTUPOBaHHas opraHmsausg. [NpoexkTHo-
OPWEHTUPOBAHHASA OpraHM3aLMoHHas CTPYKTypa
Ha3Ha4aeT PyKOBOOUTENS MPOEKTa, KOTOPbI KOMaHAyeT
BCEMU PYHKLUMSIMA U PONSIMA YIIEHOB MPYMMbl BHE
3aBNCUMOCTU OT TOIO, UMEKOT JIN OHK OMbIT PaboTbI
VHXEHEPOM-DYPOBMKOM U ABASKOTCH reourankamm,
CneumanmMsmpyoLLIMACA NO NOA3EMHBIM Miactam (Puc. 3).

Hpyrim cnocobom npeoaonerms nogobHbIX Npobiem
ABNSIETCH paboTa B MaTpUHHOM OpraHnM3aLmOHHOM
CTRYKTYPE, 1 MHOTVE OnepaTopbl Y>Xe BOCIPUHAIN
3Ty BCE €LLie OTHOCUTESTBHO HOBYHO KOHLIEMLMIO B
MPOMbILLEHHOCTW (Pyc. 4). 3TO Nepexon Mexxay
dYHKUMOHABHOM U MPOEKTHO-0PUEHTUPOBAHHON

CTPYKTYPOW.
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information to predict reservoir uncertainties ahead of
the drill bit. This is a base for making well trajectory
adjustment decisions to optimize single or multiple well
objectives. The decision-making process is repeated
until the well reaches its total depth. The geosteering
decisions are multifaceted as they involve gathering

and analysing information from multiple sources of
information (from cross-functional team members).

To add complexity to the equation, later decisions are
affected by previous decisions (later well placements
corrections are affected by previous decisions) or
states-of-nature (changes in formation properties). Each
geosteering decision is made under many uncertainties,
whose joint probability distributions are affected by

how these uncertainties were evaluated in the previous
decision stages. That is why only by applying a
systematic collaborative decision process in making
geosteering decisions, can one maximize value creation
and make the decision-making process more efficient
and effective. The geosteering decision-making process
involves input from multiple disciplinary fields that can be
broadly divided into five categories: drilling, geological,
petrophysical, geophysical and directional. How often

a decision needs to be taken depends on constantly
changing input from these five categories.
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Oba BapraHTa co30aroT BO3MOXKHOCTb /19 CO3AaHNs Primary considerations from each field for understanding a
MHOIOMPOdUIIBHOM MrEOCTUPVHIOBOW MOYMMbI, geosteering project are mentioned below:

pa3fensgtoLLEN OfHO U TO XKe BUAEHME, B3aUMOYBaXKEHNE,
0151 KOTOPOW XapaKTepHO Myb0oKOe NOHMMaHVe

PO KaxKA0ro YeHa B MPOEKTE, MpeanoiaratoLLem
OOCTUXKEHWNE CorylacoBaHHOM Lienn. B Hallem cryyae

Drilling

Is the well trajectory profile followed?

Is there anti-collision risk?

Is the hole size optimized (no washouts, no borehole collapse

370 Morna 6bl BbiTb ONTUMaSTLHO MPOIOXKEHHASA symptoms, no cavings etc)

ropudoHTasbHas ckeavkmHa (KI'P «nofgemHoro otaenar), Is the mud strategy functioning optimally? (supporting the well
KOTOpas K TOMy >ke MpobypeHa B pamMkax bromKeTa U from borehole collapse)

rpadhvika (KNP «6yprnbHOro oTaena»). Is the doglegs severity limitation exceeded?

Are the KOPs, landing point and total depth points executed
and located as planned?

Are all the targets intersected?

Are the drilling parameters “on spec”? (WOB, ROP, RPM, flow
rate, torque and drag monitoring)

HecMOTps Ha CyLLECTBEHHbIE PA3/INYNA B TOM, Kak
DYHKLMOHVPYIOT 9T [BE OPraHn3aLMOHHbIX (hopMbI,
06€e CTPYKTYpbl NPENOCTaBNSHOT BO3MOXXHOCTb AJ15
MEXDYHKLIMOHATBHOrO 0BMeHa 3HaHVaMU. Ecnn

OOBLLEHME OTKPLITO, MHIPOPMALIMS MPOXOONT Heped Geology

OPraHM3aLmio ¢ MeHbLLMMK NpensaTcTBUSMU. OTKPbITOCTb Is the encountered lithology as anticipated (cuttings analysis)?
1 6onee KOPOTKNE JIMHUN KOMMYH/KaUMIA — BOT ABa Are there any changes in geology along the wellbore (facies,
13 MHOTWX MPEUMYLLIECTB. V13-3a TOro, YTO MPOEKTHO- reservoir heterogeneity)?

OPVIEHTUPOBAHHBIE 11 MATPUYHBIE OPraHM3aLMOHHBIE Is the target formation thickness as anticipated?
-seismi ?
CTPYKTYPbI CMOCOBCTBYIOT JyULLIEMY OBLLEHMIO, TUMYHbIE Are there any sub-seismic faulits crossed? :
Are there any lithological obstructions preventing from optical
rpaHvLbl Mexxay TpaouLIOHHbIMY OTAENaMU MCHE3atoT,

steering directions (cherts)?
HTO, COOTBETCTBEHHO, NMPEAOCTABNAET BOSMOXHOCTL LiN1A Is there formation density heterogeneity along the well path?

60/bLLIEro B3aMMOLENCTBYIS Y HTErpUpOBaHns 6onee Is the pre-drill geosteering model matching the drilled
ANHAMNYHOTO 1 OTKIIKAIOLLLEroca Ha nepemeHbl npouecca subsurface (in real-time geosteering software)_
MPUHSATUS PELLIEHIA.
Petrophysical
O[MH 13 CaMbIX BKHbIX PE3Y/IbTATOB MPOEKTHO- Are the hydrocarbon saturations as anticipated (cuttings show

identification)?

OPVEHTUPOBAHHOW CT] bl (0BbIYHO HEOOOLIEHVBAEMBI
P P PYKTYP! ( OO Is the water saturation as anticipated (free water level analysis)?

PYKOBOACTBOM) — 3TO TO, 4TO BCS 6e? erosas (?CDMCHaﬂ) Are the other LWD logs responses as anticipated (GR,
4YacCTb MPYMMbl PAcMoIoXKeHa Ha OAHOW OUCHOM NOLLaAN. Resistivity, Density, Neutron etc)?

OTKPbITON NPOCTPAHCTBO, B KOTOPOM MHXEHEP-0ypoBrK Are all the BHA sensors working properly?

CUOUT PSOOM C reOHaBMraToPOM M METPO(3NKOM, a Is the offset-well-log data matching real logs response?
Takke PAAOM € BypOBbIM MacTEPOM, SBISETCH CaMOW
cnnavmBaroLLEN MHOTOMPOMUIBHOM CTRYKTYPOM, KOTOPYIO
TONBKO MOXHO MPEACTaBUTD.

YHacTo B AaHHYHO rEOCTUPUHIOBYHO MRYMMNy BXOASAT TakKe
BHELLHWE MOARSAHMKA U/ CTOPOHHUIA MepCoHar,
KOTOPbI OBbIYHO YHACTBYET B MPOEKTE TOSIbKO Ha
OMpeaeNeHHoN cTagum paboT. 3TO MOXKET ObITb U

Nto6ow NepcoHan 0UCHOM NOAOEPXKKM OpraHn3aLmm, Directional

npenocTaBnstoLLen yenyri. Mpy HeBepHOM obpaLLeHUn Is the hole size affecting the BHA steerability (washout, density
3TO MOXET OKa3aTh CIIMLLIKOM B0SIbLLIOE BO3AENCTBIE heterogeneity)?

Ha B3aUMO/EVICTBYIE BCEX CTOPOH. PekoMeHayeTcs Is the stabilizers strategy functioning optimally (build, drop or

hold assembly)?

obpallaTbCst CO BCEM MOAPAAHMKAMN, CTOPOHHM ) : o .
paLL APAL P What is the optimal tool force for inclination changes in the

NnepcoHasioM 1 BpeMEHHbIMU pa6OTHI/IKaMI/I TaK Xe, Kak
C NOJIHOMPaBHbIMW YJieHaMn FGOCTI/IDI/IHFOBOI7I rpynnbl, K,

encountered lithology)
Is the BHA responding to the directional drillers comments

eCJ11 3TO BOBMOXXHO, cOenaTb Tak, YTOObI OHW q)l/I3VIL|eCKI/I properly (holding the inclination and azimuth(?
caenn BMecTe C rpynromn. Is the survey spacing uncertainty assessment correct?

Is the frequency of survey enough for achieving the wells
PauvoHanbHbIN NPOLLECC NPUHATUA peLLeHn objectives?
[€OCTUPWHI — 3TO OYeHb UTEPaLMOHHbBIM MPOLECC, Mpu
KOTOPOM HEOGXOAMMOCTb MPVHATUS PELLIEHNA MOXET As already mentioned earlier, the industry’s trend is to
BOBHVIKaTb MPU K&XKOOM CogauHeHnM Gyposbix TpyO (B strive for acquiring more data (and faster) believing that
3aBVCUMOCTU OT AJMHbI CBEYN: NPV KaXKAbIX ABYX, TPEX this is the only solution for the most optimal wellbore
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WM YETBIPEX CThikax BypoBbIX TPYO) MM Oaxke valle. Kak
NpaBusIo, MPOLECC MPUHSTAS PELLEHWI B FEOCTUPUHIE
BKJTKOYAET CEMb 3TanoB (Puc. 5).

onpepeneHve
Heo6XxoaMMOoCTH
peLueHust

Puc. 5: Tpouecc NpuHATUS peLlernst 418 reoCTUPUHIa C TUMMYHBIMI CEMbBIO 3Tanamu.
Fig. 5: Geosteering decision making process with typical seven steps.

[ eOCTUPVHIOBbIE OMEPaLMM BKITKOHAIOT HEMPEPLIBHOE
noJiydeHre MHPopMaLLM Mo AaHHBIM B PEasTbHOM
BPEMEHN, KOTOpas C 3anasfplBaHMEM NPedoCTaBIfeT
VMHOpMaUMKO O MECTOPOXOEHUM A1 MPeACKa3aHNs
HeonpeneneHHOCTEN B HeM Nepeq OypOoBbIM JOSIOTOM.
3TO CNY>XXUT OCHOBOW 151 MPUHSATE BEPHbBIE PELLIEHVS O
KOPPEKTUPOBKE TRAEKTOPUM, HTOObI OMTUMM3MPOBATH
LieSIM OOHOW CKB2XKMHbI UV HECKOJIbKMX CKBaKMH.
MpoLEeCC NPUHATS PELLEHWI MOBTOPSETCS A0 TexX

rop, NMoka CKBaXKMHA He OOCTUIHET CBOE NOJIHON
rNy6uHbl. PelleHns no re0CTUPWHIY MHOMOMPaHHbI,
MOCKOJTbKY 3TOT MPOLIECC BKITIOHAET COOP 1 aHam3
MHOPMaLMV U3 MHOTOYUCNIEHHBIX MCTOYHVKOB (OT Y/1EHOB
MHOTOYHKLMOHaTbHOM rpynnbl). CNOXXHOCTb B 3TO
ypaBHeHe 0o6aBIgeT TO, YTO Ha 601ee NO3OHME PELLEHNS
OKasbIBatoT BNSIHWE DoMee paHHe (Ha bonee nos3gHue
KOPPEKTUPOBKM MOJIOXKEHNS CKBaXKHbI OKa3bIBatOT
BVSIHVE NpeblayLLe PeLIeHNs) U MPUPOOHbIE
ycnodust (MBMEHEHNS CBOWCTB MiacTa). Kaxkooe

PeLLEHME MO FeOCTUPUHIY MPUHUMAETCS B YCITOBUSX
MHOTX HEOMPEOENEHHOCTEN, HA Ybe COBMECTHOE
pacnpeneneHne BEPOSTHOCTEN BIMSET TO, KaK 3TN
HeonpeneNeHHOCTU ONPEaENANMCh Ha NPeablayLImX
aTanax NPUHSTUS pelleHns. BoT nodemy ToMbKo ¢
MOMOLLBIO MPUMEHEHNST CUCTEMATHECKOrO MpoLecca
COBMECTHOMO MPUHATUSA PELLEHNIA NPU FTEOCTUPUHIE MOXXHO
MaKCHMasIbHO YBEIMYNTL CO3aHMe CTOMMOCTU U cOenaTb
MPOLIECC MPUHATVSA peLleHn 6o1ee ShPEKTUBHBIM U

KB IMPULMPOBaHHBIM.

[Mpouecc NPUHATUA PELLIEHNIA MPW FEOCTUPVHIE BKITKOYAET
VMHopMaLmo 13 061acTen, OTHOCALLIMXCH K PasHbIM
OVCUMNNIMHAM, KOTOPbIE YMPOLLEHHO MOXKHO pa3nesnTb
Ha YeTblpe KaTeropun: BypeHne, reonorns, NeTPOU3NKa,
reorarka 1 HaNpPaBNEHHOCTb. TO, Kak YacTO MNPUXOONTCS
MPVHMATb PELLIEHNS, 3aBVICUT OT MOCTOSIHHO MEHSIOLLIErOCS
MOCTYMNEHNS MHAOPMALIM 13 3TUX MSTN KATEMOPWI.
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results in development and application of more and more
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electromagnetic resistivity tools) which unfortunately do not
fully solve the core of the problem — how to assure a quality
decision-making process of where to steer that employs
only the combined input from all the parties. Although

the industry mainly focuses on providing data quality and
detailed data analysis, the decision-making process has
been shown to influence decision outcomes more than
data availability and data analysis by a factor of six! (Lovallo
and Sibony 2010). Although a large number of successful
geosteering cases are documented and published, many
studies performed on a large number of wells have shown
unfavourable volumetric results which the wells failed to
deliver expected productions (Saputelli et al. 2003; Rose
2004; Petoro 2014).

Instead of providing more data to analyse and performing
complex data analysis, geosteering teams must ensure that
a collaborative decision-making process that involves all the
mentioned parties and is based on all existing data from
each discipline mentioned above is implemented.

That is why, simply speaking, it is a collaboration among
these disciplines that is essential to the success of the
geosteering decision making process, not the extra set of
data acquired with new technology.

Apart of that, each function (Subsurface or Drilling)
perceives the drilling environment differently. Our brains
filter incoming information based on what we are “ready”
to see or what is “used” to see, thereby exposing the
process to the risk of overlooking key dangers and/or
opportunities. The overriding advantage of having more
than one person involved in the decision process is

the diversity of perspectives one gains, which provides
additional insight into possible opportunities or risks.
The collaboration of the geosteering team is therefore
an effective insurance policy against the cognitive biases
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[MNepBooYepeaHble MPOBIEMbI, CBS3aHHbIE C KaKOOM
obnacTeto, /15 MOHUMAaHWS FreEOCTUPWHIOBOIO MPOEKTa
nepeYnCIeHbl HKE:

BypeHue

Bbloep>xvBaeTcs st Nposib TPAEKTOPUM CKBEXKMHDBI?

IMeeTcst 1 pYCK, CBA3AHHBIN C KOHTPOJIEM MEPECEHEHNS CTBOIOB?
OnTUMN3MPOBaAH M CTBOS CKBaXKMHbI (OTCYTCTBYIOT ST Pa3MblBbl,
MPU3HAKI CMSTNS CKBEXKMHbI, KaBEPHbI 1 T.M.)?

OnTmManbHO M paboTaeT cTpaTers obpalLeHns ¢ 6ypoBbIM
pPacTBOPOM (MOAAEPKMBAIOLLIAS CKBXKVHY A5 3aLLMTLI OT CMSATIS)?
He npeBbILLEHO N1 OrpaHNYeHNE Ha CTENEHb UCKPVIBEHWS CTBOA
CKBaXKVHbI?

COOTBETCTBYIOT M1 M/1aHy UCNOJIHEHWE 1 PACMOIOXKEHNE TOUKN
OTKJTOHEHVSI CTBOJ1A CKB2XKMHbI, LIEHTPA LIESIN 1 TOYKM 3a60NHOM
rny6uHbI?

Bce v uenm BCKpbIThbI?

Bce v napameTpbl BypeHrsi «COOTBETCTBYIOT CrieLuKaLim»
(Harpy3ka Ha [OOTO, TEXHMYECKast CKOPOCTb MPOXOAKM,

CKOPOCTb BPaLLEHS], PACXOL, MOMEHT BPALLIEHNS 1 CNEXXEHNE 3a
3axBarbiBaHVEM)?

Fenorusa

COOTBETCTBYET /1 JIMTONOMUS OXXMAAHWUSM (QHaM3 BbIHYTOrO rpyHTa)?
VImetoTcs v reoniornieckue NSMeHeHs BOOSTb CTBOJIa CKBaKMHbI
(MTOTIN, HEOOHOPOOHOCTL KOMEKTOPA)?

COOTBETCTBYET /1 OXXNOAHVISIM TOSILLMHA LIENEBOro riacTa?
MprxoauTCs NN NPOXOAUTE MaIOaMIMANTYAHBIE TEKTOHUYECKNE
HapyLLleHVs?

VimetoTcs v kKakne-nmbo IMTONOMMHECKNE MPENITCTBUS, HE
MO3BOMSIOLLME OMTUMASTLHO BbIAEPXKMBATL HANpPaBIeHNs (NI0THbIE
KPEMHUCTbIE MOPOAbI)?

lIMeeTcs I HEOQHOPOAHOCTL MIOTHOCTY M/1acTa BAO b TPAEKTOPUM
CKBaXXMHbI?

COOTBETCTBYET /I MOZESTb MTEOCTUPUHIA, MOCTPOEHHAs nepes,
BypeHmeM, TOMy, YTO OKa3as10Ch MO, 3EMJIEN BO BpemMs BypeHus (B
reocTypuHroBom O B peasibHOM BpeMeHM)?

MeTpodhusnka

COOTBETCTBYET /1 HEPTEHACHILLIEHHOCTb OXXMAAHUAM (OnpeaeneHie
Mo BbIHYTOMY MPYHTY)?

COOTBETCTBYET /1 BOQOHACHILLIEHHOCTb OXXMAAHUSM (aHaM3 YPOBHS
€cB06OAHO BOApI)?

COOTBETCTBYIOT JI1 OXXMOAHWSM OPYIE KapOTaKHbIE CUrHASbI MPU
KapoTaXKe BO BpeMsi BypeHVis (rammMa-kapoTaxka, CONPOTUBSEMOCTY,
NAOTHOCTU, HEUTPOHHOIO KapoTaxka U T.4.)7

Bce nm gatunkin KHBK paboTatoT [o/mMKHBIM 06pas3omM?
COOTBETCTBYIOT /1 AaHHbIE FE0UNINHECKIX MCCNEA0BaHNIA HA
COCEAHEN CKBaXKMHE peasibHbIM KapoTaXKHbIM AaHHLIM?

HanpaBneHue

Bnvset an grameTp ctona Ha ynpasnsemocTs KHBEK (pasmbisbl,
HEPaBHOMEPHOCTb MAOTHOCT)?

HopmanbHO 1 paboTaeT cTpaTerns UCNoNb30BaHKS CTabuUNM3aTopoB
(6nok HapalwBaHNs, cOpoca U yaep>KaHNs)?

KakoBa onTumanbHas cuia MHCTPYMEHTa NPy M3MEHEHM KPUBU3HBI B
YCIOBUSIX KOHKPETHOW JINTONOMAN?

LomkHbIM v obpasom KHBEK pearnpyeT Ha ykadaHns KpUBUBLLMKOB
(0 cobntoaeHNN KpUBUSHBI 1 a31MyTa)?

MpaBunbHA N1 OLEHKa HEOMPEAENEHHOCTY PACCTOSHUIS MEXY
CKBaXXVHaMV1 B 0630pe 3aMEPOB MO TPAEKTOPUM?

[ocTtaTtoyHa /M YacToTa 3aMepoB /15 OCTVKEHNS LIeSI CKBaXKNH?
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that often interfere with good judgement when relying
only on the geosteerer’s intuition.

Virtual Teams Set Up

Today’s geosteering teams consist of members working

in geographically distributed locations that additionally
require external outsourced support groups in a country

or abroad. In most cases, the mentioned decision-making
process (the critical geosteering delivery path) is not limited
to one physical location but requires inputs from multiple
geographical dispersed sources (at least from two: onshore
— in-office and offshore - on-site).

Geosteering teams operate voluntarily or involuntarily on a
virtual team basis because of that geographical dispersion.
A virtual team as per definition is a group of individuals
who work across time, space, culture and organizational
boundaries. The virtual team members are committed to
a common purpose, have interdependent performance
goals and shared approach to work for which they hold
themselves accountable. Most importantly, they perform
their tasks in a virtual work environment created and
maintained by means of IT and communication software
technologies. Hence, it is of the utmost importance to
possess sufficient tools to support the virtual team way
of geosteering.

The collaborative decision-making process mentioned in
the previous section can be a lengthy process if adequate
communication tools are not available. With parties located
in various (at least two) physical locations, the availability
of the proper communication tools becomes critical. While
email or phone may be the most efficient method for basic
statements, they are extremely inefficient for discussing
complex geosteering decisions, providing multilayer
explanations or sharing data. With continuously
increasing complexity and speed of the geosteering
process, the only sustainable way of communicating

is the introduction of an integrated collaboration
environment (ICE) to all geosteering teams.

The ICE is an environment in which a virtual team
(geosteering team) can operate at its best. Such
environments allow geosteering teams to realize a

number of competitive advantages by using their existing
computers and network infrastructure for team members’
collaboration. This environment combines characteristics
of the most effective and efficient communication: desktop
videoconferencing, virtual team meeting rooms and instant
message into a single easy-to-use, intuitive environment.
Recent developments have also allowed operators to
include streaming in real-time from any rig’s location to in-
office environment and archived modes into their ICE.

The most obvious obstruction of working on a virtual team
basis is of course, the lack of face-to-face interaction.
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Kak y>xe 0TMe4anoch paHee, MPOMbILLIEHHOCTb
cTpemMuTcs cobpaTb 6onblue AaHHbIX (U BbicTpee),
Oyay4n yBepeHa B TOM, YTO 3TO eANHCTBEHHOE
peLleHre ana Hambonee oNTUMaIbHOrO Pa3meLLeHNs
ckBaxkKHbl (Rajaieyamchee et al. 2010). 310
3aby>KAeHNE MPUBOONT K paspaboTKe U MPUMEHEHNIO
BCe DoNiee n 6onee CoBepLUEHHbIX MHCTPYMEHTOB
(HanNpUMep, «ynpeXxaatoLLMX» MHCTPYMEHTOB, Takmnx
Kak rnybokKo HanpaB/ieHHbIE MHCTPYMEHTLI Ha OCHOBE
3/IEKTPOMarHUTHOrO CONPOTUB/IEHS), KOTOPbIE,

K COXXaIEHNO, MONTHOCTbIO HE pPeLatoT camy CyTb
npobnemMbl — Kak 06ecneynTb Ka4eCTBEHHbIN
MPOLECC NMPUHATUS PELLEHNIA O HaNpaBaEHNN,
KOTOPbIV UCMOMB3YET TOMBKO COYETAHNE CBEAEHUN,
MOJTyYEHHbIX OT BCEX CTOPOH. XOTS MPOMbILLIEHHOCTb
B OCHOBHOM COCpeaoToyeHa Ha obecnedveHunm
Ka4ecTBa AaHHbIX 1 Ha NOOgPOOHOM VX aHanm3e,
NPOLECC NPUHATUS PELLEHNI, Kak OblNI0 MOKa3aHo, B
LecCTb pad bosiblie BAUSET Ha pedyibTaT peLleHuns,
4YeM OOCTYMHOCTb AaHHbIX 1 X aHanua! (Lovallo

and Sibony 2010). HecmoTpsa Ha 60MbLLIOE YUCIO

TEOJIOF M0 9KCMYATALMM
(TEOHABUIATOP)

OPERATIONS GEOLOGIST

(GEOSTEERER)

NETPO®M3NK MO
BKCMIYATALUN
OPERATIONS
PETROPHYSICIST

HA BEPETY (B O®UCE)
ONSHORE (IN-OFFICE)

The importance of face-to-face meetings cannot be
stressed enough. They facilitate a better understanding
of interacting parties through non-verbal cues and body
language. Conversations in these situations also tend

to be lighter, therefore, presenting new opportunities,
along with the fact that different social interactions take
place during such meetings. That is why communicating
through video conference system allows one to see the
subtle emotions and facial expressions which you might
otherwise miss.

Conclusions

For all geosteering methodologies, what is known
precisely, is limited and randomly located along the
wellbore trajectory. When geosteering is required, there
is certainly no substitute for geologic and engineering
knowledge of the area being drilled, the critical ability
to approximate reality sufficiently well and to make
informed directional steering decisions based on cross-
disciplinary information. Therefore, the human aspect
of the geosteering process should never be forgotten

B MOPE (HA YYACTKE)
OFFSHORE (ON-SITE)

|
rEonor CKBAXKUHHON KPMBI/II'II:LI.LI/IK
NAOWALKN DIRECTIONAL
WELLSITE GEOLOGIST DRILLER

Puc. 6: MNprMep NMEIOLLINXCS MHCTPYMEHTOB B3aVMOAENCTBUSA B pacnpeneeHHON rpymnne Mexkay CTOPOHaMU B LIEHTPE (34pe) npoLecca
reoCTUPUHIa, KOTOPbIX OXBATLIBAET NETPO(U3MKA, FreOHaBMraTopa (MPOMBIC/IOBOrO Freos1ora), reonora CKBaXXMHHOM MAOLLAAKU U
KpuBUbLLMKA. [TOMMMO TPaaVLMOHHBIX CMIOCOH0B OBLLIEHNS IMLIOM K JIALLY, YEPE3 SNEKTPOHHYO MOYTY 1 TENeOH, JO/MKHbI MCMOIb30BATHLCS
pasnYHble BUObl CUCTEM MIHOBEHHOW CBA3W, a TakXKe OTAE bHble BUAEHOYATbI 4719 CBSA3N Mexkay beperomM (0hrcom) 1 Mopem (bypoBoi
nnowaakor). Mexxay pasbpocaHHbIMI reorpadnHecKMM MECTOMONOMKEHVSMM TaKXKE OYEHb BaXKHO HaIM4me JOMONHUTENBbHBIX FPYMNOBbIX
BUOEOKOHMEPEHLMIN 1 MOTOKOBBIX TPAHCSALMIA B peasibHOM BpemeHW. OBLLEHVE NNLOM K LY (DaKe BUPTYaIbHOE) HeNb3s HEe NepEeOoLIEHTb.
Fig. 6: Example of virtual team collaboration tools available between parties at the centre (the core) of the geosteering process that
encompasses petrophysicist, geosteerer (operations geologist), wellsite geologist and directional driller. Apart of traditional face-to-face, email
and phone communication, various types of instant message systems as well as single video chats should be available for usage both onshore
(in-office) and offshore (on-site). Between dispersed geographical locations additional group video-conferencing and real-time streaming is also
crucial. The face-to-face interactions (even virtual) cannot be overestimated.
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3a[0KYMEHTMPOBaHHbIX 1 ONyBIMKOBAHHBIX YCMELHbIX
NPUMEPOB FEOCTUPUHIa, MHOMME UCCNEO0BaHUS,
BbINOJSIHEHHbIE Ha B6OJILLLIOM YMUCE CKBaXKWH, Nokasanm
HebnaronpUsTHble OO bEMHOMETPUYECKNE Pe3ybTaThl,
KOr4a CKBaXKMHbl HE MO OOCTUMHYTb OXMOABLLENCS
npoussoguTensHocTn (Saputelli et al. 2003; Rose 2004;
Petoro 2014).

BmecTo Toro, 4tobbl NpegocTaBnTb B0bLLE OAHHbIX
0119 aHanM3a 1 BbINOJIHATL X KOMIMIEKCHbIN aHanms,
reoCTMPUHIOBbIE MPYMMbl AO/MKHbI 0becrne4nBaTb
BHEOpEeHMe NpoLecca COBMECTHOIrO NPUHATUS PELLEHNIA,
B KOTOPOM 3aHATbl BCE YNOMSIHYTble CTOPOHbI U
KOTOPbI OCHOBaH Ha BCEX UMEIOLLIMXCS OaHHbIX 13 BCEX
nepeYrCneHHbIX 0bacTen.

BoT noyemy, npolle roBops, MUMEHHO B3aMOOENCTBME
Mexay aTUMM 061acTaMU CYLLLECTBEHHO BaXKHO A1
ycnexa npouecca NPUHATUS PELLEHNIA NPW FTEOCTUPUHIE,
a He OOMNONHUTENBHbLIN HABOP AaHHbIX, CODPaHHbIX C
MOMOLLIbIO HOBOW TEXHOJIOMUM.

Kpome Toro, kaxxgas gpyHKums (Nog3emHast nnm
OypuibHas) No-pasHOMY BOCIPUHVMAET YCIOBNSA
npoBeaeHns BypeHnd. Halw Mo3r dpunbtpyet
MOCTYNaroLLyto MHPOPMaLMIO Ha OCHOBE TOrO, YTO Mbl
«FOTOBbI» BUAETb UMW «NPUBLIKAN» BUOETb, TEM CaMbiM
noasepras NPOLECC PUCKY NPOrNaaeTbh KNOYeEBbIE
OMacHOCTU W/ BO3MOXHOCTU. Bce nepeselumBatoLLee
NPEMYLLIECTBO TOrO, YTO B MPOLIECC MPUHATMS

PELLEHUI BOBIEYEH HE OOMNH YENOBEK, a MHOIO

NOAEN, 3aK/IYAETCS B pa3HO0bpasnm NoayvaeMbIx
MepCcrneKkTuB, YTO 0becneymBaeT AONOHUTENBHOE
MPOHNKHOBEHWE B CYLLIHOCTb BO3MOXXHOCTEN UN
PUCKOB. B3anmoaencTeme B re0CTUPUHIOBOW

rpynne SBASeTCs NO3TOMY HAAEXHOW CTPaxoBKOW OT
KOTHUTUBHbIX NCKaXKEHWIA, KOTOPbIE YACTO BMELUMBAOTCS
B TPE3BbLIV PACYET, EC/N reoHaBUraTop nosiaraeTcs
TOMBKO Ha CBOK UHTYULIMIKO.

CTpykTypa pacnpenesieHHbIX rpyrmn
CerogHswHVe reoCTUPUHIOBBIE MPYMMbl COCTOAT U3
4YNIEHOB, paboTaloLMX B reorpadunyeckn pasbpocaHHbIX
MeCTax, YTO AOMNOJIHUTENBHO TPEBYET HaNNYMs
BHELLHMX CTOPOHHNX FPYMNN MOOOEPXKKM B CTPAHE U
3a rpaHuvLen. B 6oablLIMHCTBE C/yYaeB yNoMSHYTbIN
NPOLECC MNPUHATUS PELLEHNIA (KPUTUHECKNIA MY Tb
Pa3BUTUS FEOCTVPUHIA) HE OrpaHnyeH OaHUM
MECTOHaXOXOEHNEM, HO TpebyeT BKiaga OT MHOIMMX
reorpadun4yeckn pa3bpoCaHHbIX MCTOYHMKOB (Kak
MUHUMYM, OBYX: Ha Bepery B ohuce 1 Ha y4acTke B
MOpE).

/13-3a aTom reorpadunyeckon pazdpocaHHOCTU

reOCTUPWHIOBbLIE rPYMMbl PaboTaloT MO CBOeN BoJie
WM He MO CBOEl BOME Kak pacnpenenieHHas rpynna.
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or underestimated. Regardless of the most advanced
tools used for geosteering, the ultimate and most crucial
question whether to steer up or steer down will always
only be answered by a geosteerer fully supported by
the geosteering team. This is where collaboration is
paramount.

The solutions for improving a geosteering teams’
performance (meaning: geosteering faster) is not
necessarily with a new tool or logging technique but
through improving collaboration and cross disciplinary
understanding. It is fundamental for the geosteering
team members to solve aspects such as knowledge
gap, awareness of team members’ motivations and
performance metrics. If the whole team is working from
a point of understanding and knowledge of the other
members’ goals and limitations, it is more likely to agree
to sacrifice a little to bring in an overall successful well
drilling.

Most operators do not realize the strategic benefits

of their investment in collaboration. These include
alignment of goals and objectives within the most
suitable organizational structure, decision making
process designed to improve sharing of knowledge
and skills across the work force and increased work-
force performance with utilization of virtual team
communication tools. To realize the full potential of these
collaboration investments, companies need to onboard
not only new innovative technologies but also new
innovative ways of working together.

There is a lot at stake and there is no time to spare.
Optimizing well placement through enhanced
collaboration could significantly improve future
production and reduce field development costs which,
consequently, lead to important contributions in
economic returns from the horizontal wells. This is what
the oil and gas industry needs the most at the moment.
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B GYPEHVE

PacnpeneneHHas rpynmna no onpeneneHnto SBnseTcs
rpynnow oTOeNbHbIX NoAen, KOTopble padoTatoT
HEeB3Vpad Ha BPpeMeEHHbIe, NMPOCTPaHCTBEHHbIE,
KYJIbTYPHbIE VIV OpraHn3auMOoHHbIe rpaHnLbl. YneHsl
pacnpeneneHHon rpynnbl NPUBEPIKEHbI 0DLLEN LIENU,
NMEIOT B3aMMO3aBUCMble MPOM3BOACTBEHHbIE
3a0aHus 1 pasgenaT obuwm noaxoa K paboTe,
OTBETCTBEHHOCTb 32 KOTOPYHO OHM BO3/1araroT

Ha cebsi. CaMbIM BaXKHbIM SIBNSETCS TO, YTO OHWU
BbIMO/IHAIOT CBOW 3aa4v B pacnpeneeHHoOn
paboyen cpege, CO3OaHHON N NOOOEPKXNBAEMON
nocpeacTBOM MHMOPMaLMOHHBLIX TexHoorum (T) u
TEXHOIOMMM MPOrpaMMHOro obecneveHns ansa CBA3K.
[MoaToMy KpalHe BaxkHO o6nagaTb NoaxoasaLLmMmMim
WHCTPYMEHTaMN 014 NOOLAEPXKKN KOHLeNUMm
reoCTUPUHIra cuiamMm pacnpeneneHHbIX rpynm.

KONNEKTUBHBIV NPOLLECC MPUHATUSA PELLEHNIA,
YNOMSHYThIA B NpeaplayLemM pasaene, MoxXeT ObiTb
OJINTENbHBIM MPK OTCYTCTBUNM MOAXOOSALLMX CPeacTB
cBA3K. Korga CTOPOHbI HAXOOATCA B pad/iMyHbIX (Kak
MUHUMYM, B OBYX) (DM3NHECKIMX MECTaX, OOCTYNMHOCTb
OO/DKHBIX CPeACTB CBA3W CTAHOBUTCH KPUTUHECKN
B&>KHbIM OBCTOATENBCTBOM. ECnn 9n1ekTpoHHas
noyta 1 TenedoH MoryT BbiTb cambiM 3P EKTVBHbBIM
CpeacTBOM A1 O6LLMX BOMNPOCOB, OHM CTaHOBATCS
KparHe HeaMEKTVBHbIMU NP OBCYXKAEHN
CNOXHbIX PELLUEHUI MO FeOCTUPUHIY, 06ecnedeHnmn
MHOFOYPOBHEBbIX MOSCHEHUI M OBMEHE OaHHbIMU.
[MpW NOCTOSIHHO BO3pacTatoLLEN COXKHOCTU U
CKOPOCTW NpoLIecca reoCTUPUHra e0MHCTBEHHBIM
HaOe>XHbIM CMOCOOOM CBA3W ABNFETCHA BHEOPEHWE
NHTErpupoBaHHOW cpedbl B3anmopencTams (MICB) ons
BCEX MEOCTUPUHIOBbLIX FPYMM.

NCC — 310 cpena, B KOTOPOW pacnpeneneHHas
rpynna (reoCTUpUHroBas rpynna) MoxxeT

paboTaTb Jydlle Bcero. Takme cpebl Mo3BOMAOT
reOCTMPUHIOBLIM MpynnamM peann3oBatb psif
KOHKYPEHTHbIX NMPENMYLLIECTB 3a CHET UCMOJIb30BaHUS
NMEIOLLMXCSA KOMMbIOTEPOB N CETEBOMN MHDPACTPYKTYPbI
019 B3aMOAENCTBUS YNEeHOB rpynnbl. 9Ta cpena
COYETAET XapPaKTEPUCTUKM caMom 3hHEKTUBHOW U
KBaIMOULMPOBAHHOW CBSI3W: NPOBEeAeHNE HACTO bHbIX
BMOEOKOHMEPEHUNIA, MPOCTPAHCTBO A5 BCTPEY
pacnpegeneHHbIX rpynn v MrHOBEHHbIE COOBLLEHMS B
OHOM YA0OB6HOM NHTYUTUBHO MOHATHOM OKPY>XXEHUMU.
HepaBHne nccnenoBaHns Takxe NO3BONSIOT
ornepaTopam BKtoYaTb MOTOKOBOE BELLAHVE B
peanibHOM BPEMEHW OT PacnoOXeHNs Ntobom
BypoBon NnaTdHopMbl 4O OPUCHOM Cpedbl B PEXUME
apxvmempoBaHus B nx NCC.

CambiM o4yeBnaHbIM MpenATcTBMeEM OJ1A pa6OTbI

B pacnpeneneHHom rpynne aBaseTcsi, KOHe4YHo,
OTCYTCTBME NINYHOIO B3aNMOLENCTBUA. BaKHOCTb
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BCTPEY JILIOM K JINLY HEefb3S HE MOAYEPKHYTb
0c060. OHKM CNOCOBCTBYIOT NyyLLIEMY MOHUMAHWIO
B3aMMOLENCTBYIOLMX CTOPOH NOCPEACTBOM
HeBepbasibHbIX CUFHAMOB U S3blka HEBEPOATbHOIO
06LLeHns. Pa3roBopbl B TakMX CUTyaLMSX 0BbIYHO
NPOXOoOdAT flerye, YTo NPEAOCTaBSET HOBbIE
BO3MOXXHOCTU, a TakXXe TO, Y4TO MpU Takmx BCTpedax
NPONCXOOUT colManbHoe B3aMMOAENCTBNE U
ObITOBOE 06LLEHVE. BOT NoYeMy CBA3b YEpEeS3 CUCTEMY
BNOEOKOHMEPEHUMA MO3BOSET YBUOET €ABa
YNIOBMMbIE SMOLUMN 1 HAOIIOAATh BbipaXKeHne nnua,
KOTOPOE B MPOTUBHOM Clly4ae, Bbl HE CMOM/M Obl
HabnooaTh..

BbiBoAObI

,D,J'IFI BCeX MeTO,D,OJ'IOFI/II7I reocTmpmnHra TO4HO M3BECTHO
TO, 4YTO OrpaHn4yeHo 1 B Npon3BOJIbHOM MOopAaKe
pPacnonoXeHO BAOb TPAEKTOPUM CKBaXKMHbI. Koraga
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BO3HMKAET HEOOXOONMOCTb B FEOCTUPUHIE, HAYTO

HEe MOXXET 3aMEHUTb ME0TIOMNHYECKNE N NHXXEHEPHbBIE
CBeOEHNSt O 30HE BYPEHUS, KPUTUHECKOM CNOCOBHOCTH
[OCTaTOYHO XOPOLLO annpPOKCUMUPOBATb PEAIbHOCTb
1 NPUHUMATb OCO3HAHHbIE PELLEHNS OTHOCUTEBHO
HaKJ/TOHHOro BYPEHUst Ha OCHOBE MHOrOMPOMUTBHOM
MHpopMaLmn. [o3TOMY HYETOBEYECKUIA aCNeKT
npoLecca reoCTUPUHIa HY B KOEM Cllydae Helb3as
3abbiBaTb 1 HEJOOLEHNBATL. HeB3mpas Ha camble
COBEPLUIEHHbIE MHCTPYMEHTbI, UCMOIb3YyeMble Npu
FEOCTUPUHIE, OKOHYATENbHO Ha CaMblIVi BaXKHbI
BOMPOC O TOM, HaNpPaBAsATb S CKBaXKMHY BBEPX MM
BHM3 ByOeT Bcerga 6yaeT oTBeYaTb reocHaBUraTop Npu
NOJSIHOM NOAOEP>XKE rEOCTUPUHIOBOM rpynmbl. VIMEHHO
3[eCb B3aMMOAENCTBME UMEET HaurnaBHenLee
3Ha4eHue.

PelueHns 0Nns ynyyueHrst Npon3BoanTeIbHOCTU

(4TO O3HauaeT 60os1ee BbICTPLIA FEOCTUPWHT)
rEOCTUPWHIOBbLIX MPYMM BOBCE HE 00A3aTENBHO
CBSA3aHbl C HOBbIM UHCTPYMEHTOM W/ METOLOM
KapoTaxa, a C yJydlleHnemMm B3aMOaeCTBAS

N MEXNPOMUIBHOrO NOHUMaHNS. [01s YneHoB
reOCTUPWHIOBOWM rpynnbl OCHOBOMO1aratoLLyM
ABNSETCS PELIEHME TakMX acneKkToB Kak npobensbl

B 3HaHWAX, Y4ET MOTUBALMI YNEHOB rpynMbl U
nokazartesim Npon3BoANTEbHOCTY. ECnn Bca rpynna
nexoanT N3 NOHNMaHUA U 3HAHNA LI,eJ'IeI7I n OrpaHI/I‘—IeHI/IVI
CBOWX YJIEHOB, ropasno Bblle BEPOSTHOCTL Coracus
YyTb-4yTb NOXEPTBOBATbL YEM-TO, YTOObLI MPOBECTY B
LefIoM ycrellHoe BypeHue.

BonbLUIMHCTBO ONepaTopoB He MOHUMAtOT
CTpaTern4ecknx NpenMyLecTs CBOero Bknaaa

BO B3aumogencTeme. Cpean HUX BblpaBHWBaHNE
Lenen 1 3agay B paMkax camon nogxoasLien
OpraHn3aLMoHHON CTPYKTYpPbI, MPOLLECC NPUHATUS
peLUeHnin, NpeaHasHadYeHHbI 0N ynydlleHus
obMeHa 3HaHWAMU U HaBbIKamMu Mexxay padboTHMKaMm
¥ MOBbILLEHVE NPOU3BOANTENBHOCTU pabdoyen

CWUbl C MCMONB30BaHNEM NHCTPYMEHTOB CBA3M
pacnpeneneHHon rpynnbl. Ons Toro, 4tobbl
peanu3oBaTtb BECb NOTeHLUMaN aTUX BKNaaoB BO
B3aMO/JeNCTBME, KOMMaHUAM HY>KHO aganTupoBaTh
He TOJIbKO HOBbIE MHHOBALMIOHHbIE TEXHOIOMM, HO 1
HOBble MHHOBALMOHHbIE CMOCOo6bl PaboThl BMECTE.

MHOroe CTOUT Ha KOHY, 1 HET BPEMEHW B 3anace.
OnNTUMN3aLms pasMeLLIeHNs CKBaXKMHbI Yepes yCuneHmne
B3aMMOOENCTBMS MOXKET CYLLECTBEHHO YNy4YllUnTb
OyayLLy NPOM3BOANTENBHOCTb U CHU3UTb CTOMMOCTb
pa3paboTKM MECTOPOXAEHUI, YTO, KaK CIEACTBME,
BELET K CYLLEeCTBEHHOMY BK/lay B 9KOHOMUYECKYHO
OTAAa4Yy ropu3oHTasIbHbIX CKBaXKMH. OTO TO, YTO
HedTerasoBon NPOMbILLNIEHHOCTW BoJlee BCEro Hy>KHO
coenaTb cendac.
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