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1. UHTennekTyasbHble CUCTEMbI 3aKaH4YMBaHWUSI
CKBa)KWH WU «YMHbl€» CKBa)KUHbI MO3BOJIAIOT
HedpTeobbiBalOLLEN KOMMAHNK coOupaTh,
KOHTPOJIMPOBAaTh M yOaJIEHHO YrNpaBsisaTh paboTomn
CKBaXXMH 4151 o6ecrevyeHnst MaKCUMaJibHOM
nponsBoauTesibHOCTU. KakoB ypOBEHb BHeOPEHUS
OaHHoWM TexHosorum B Poccun u kakne
HedoTenoObIBalOLLME KOMMAHUK €€ UCMOoSb3YIoT?

«Besepdoopo»: VIHTeNnekTyabHblE CUCTEMbI
3aKaH4YMBaHUS CKBAXKMH MPEOCTaBNAT COOOM eanHbIn
KOMIMJIEKC CO C/IOXKHbIM OM3aMHOM, COCTOSALLMIA N3
WHCTPYMEHTOB YNPaB/IEHNS, BbIPaBHVIBAHVISA MPUTOKA
WX NMPUEMUCTOCTM NPY OOHOBPEMEHHO-PAa3AENBHON
akcnnyataunn/3akadke (OPS/0OP3), a Takke CnUctem
BHYTPUCKB2XXMHHOMO MOHUTOPVHIA (B Pa3/INHHbIX
30Hax 1 BOKOBbIX CTBOJIAX) VI CUCTEM KOHTPOJIS 1
aBapUNHOro 3aKpbITVS. [1ogobHbLIN YHUBEPCATbHbIN
KOMIMJIEKC MO3BOJISIET JIOKAIbHO aBTOMATU3MPOBATb
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1. Intelligent well completions or ‘smart’ wells enable
operators to acquire data, monitor and remotely
control well operations for maximum productivity.
What is the degree of this technology implementation
in Russia and what operators are currently using it?

Weatherford: Intelligent well completion is an integrated
package featuring complex design and including

control tools, inflow or conformance control devices

in dual completion/dual injection systems, downhole
monitoring systems (in various zones and sidetracks),

as well as control and emergency shut-in systems.

This comprehensive package enables automation and
optimization of reservoirs or target developments at a local
level, as well as standalone or remote-control operations.

There is currently slow but positive movement toward

implementing this technology by both Russian and
foreign operators. This is due to the development of new
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ROUNDTABLE W

1 OMTUMN3MPOBATb MPOLIECC BbIPabOTKI/3aBOAHEHMIS
naacTa un obbekTa B LENIOM, a TakKe MOXET
aBTOHOMHO paboTaTb 1 AUCTaHLMOHHO YNPaBASTLCS.

Ha cerogHawHui geHb B Poccunn HabntogaeTcs
MeOJ/IEHHO-MOOXKNTENbHAS AMHAMWKA BHEAPEHVS JAHHOWM
TEXHOJIOMM Kak OTeYeCTBEHHbIMM, Tak U MHOCTPaHHBbIMM
HeTerazoaoosLIBAOLLMMN KOMOAHUSAMU, PabOoTaOLLMMN
Ha TeppuTopun Poccnmn. 3To 0ByCIOBNEHO HAYATOM
OCBOEHMS HOBbIX MECTOPOXXOEHNI, TAKNX Kak MOPCKUE,
ABTOHOMHbIE, CO CITOXHBIMU Fe0N0rMYECKUMM YCIOBUSMM
[00bl4M YrNeBOOOPOOOB, OTHOCALLMXCS K TPU3, a Takke
aKTVBOB, IAe peanM30oBaHbl HHOBALIMOHHbIE MOAX0Ob! U
CYLLIECTBYIOT BO3MOXXHOCTM MPOBOAKM U CTPOUTENBLCTBA
TaKVX CKBaXXWH. BHeOpeHneM CnoXHbIX NO UCMOSTHEHNIO
1 KOHCTPYKLIMIOHHBIM OCOBEHHOCTAM «YMHbIX CKBaXKH»
3aHUMAaKOTCS MPEVIMYLLIECTBEHHO KOMMAHWW,
OCYLLECTBNSOLLME
pas3paboTKy
yr1eBoOopOaoB Ha
KOHTUHEHTaSTbHOM
wenbde Poccum

(B OXOTCKOM,
Kacnumnckom u
BapeHueBom MopsIx).

HecmoTps Ha TO,

YTO Ha CEroaHsLLHNI
[EeHb YMCIO CNOXHbIX
«MHTENNEKTYabHbIX>
3aKaH4MBaHui
OrPaHMNYeHo,
OOMbLUMHCTBO
KOMMaHWIA-
onepaTopoB yXKe
AKTUBHO MPUMEHSIOT YMPOLLEHHbBIN BapuaHT
VHTESTIEKTYa/TbHOW CUCTEMBI 3aKaHYMBaHNS —
OCHaLLEHNE CKBaXKWNH CUCTEMOW BHYTPUCKBaXKMHHOMO
MOHUTOPUHIa, Kyaa BXOOST OaTYMKM OaBNEHWS U
TeMnepaTtypbl, pacnpeneneHHoe, pacnpeaeneHHo-
TOYeYHOE TEMMEepaTypHOE MPOMUIMPOBaHKE, a TakxXe
BHYTPWCKBa)KMHHbIE PAaCX000MEPbI.

Halliburton: B HacTosLlee BpemMs CUCTEMbI
VIHTESTIEKTYUTbHOMO 3aKaHUYMBaHNSA CKBaXKWH aKTyaslbHbl
0191 MHOMX POCCUMCKMX MECTOPOXXOEHNA 1 B TOW

WV VHOW Mepe NPUMEHSIKOTCS OOMBLLMHCTBOM
BeOyLLMX HehTErasoBbIX KOMMAHWIA, OCYLLIECTBIAKOLLIMX
pas3paboTky Ha TeppuTopun Poccuinckon Gepepaumn.
/13-3a NCTOLLEHMS 3anacoB NIErko U3BieKaeMbIX
Yr1EBOOOPOAOB, a TaKKe HEOOXOAMMOCTI pasdpadboTKM
BCE HOBbIX V1 HOBbIX MECTOPOXXOEHUN, HAXOAALLMXCS

B TPYAHOAOCTYMHbIX paioHax, CTaHOBUTCS
0YEBUOHBIM, YTO ON15 NOAAEPXXaHWS YPOBHS A00bIYM
Ha TpebyeMOM YPOBHE HEOBXOONMMO U3BMEHATL
noaxodbl K paspadoTke MecTopoXxaeHUiA. OgHUM 13

www.rogtecmagazine.com

offshore and remote fields, with challenging geology,
hard-to-recover reserves and assets that require
innovative approaches — beyond conventional drilling
and construction operations. Companies producing
hydrocarbons at the Russian continental shelf (in the Sea
of Okhotsk, Caspian Sea and Barents Sea) are currently
developing ‘smart’ wells with specific design features.

While the number of complex, intelligent completions may
be limited right now, most oil and gas producers are already
using a simplified version of this method: the installation
of a downhole monitoring system that includes pressure
and temperature sensors, distributed and distributed/point
temperature profiling and downhole flow meters.

Halliburton: At present, intelligent well completion
systems are relevant for many Russian fields and are used
to some extent by
most major oil and gas
companies carrying
out development
activities in the
Russian Federation.
Due to depletion of
easily recoverable
hydrocarbon reserves,
as well as the need
for development of
more and more new
fields located in hard-
to-reach areas, it is
becoming obvious
that it is necessary to
change approaches to
field development in
order to maintain the required production level. One of the
key solution elements is the introduction of intelligent well
completion systems allowing monitoring and control of
the well operation throughout its service life and therefore
carrying out continuous development optimization.

2016 Weatherford Rights Reserved

2. Is it possible to increase the degree of this
technology application and to enhance its potential in
Russia?

Weatherford: The degree of technology adoption
depends on several key factors, which will determine
what types of intelligent systems are implemented. These
factors include:

e objectives;

e level of complexity;

e feasibility of implementing the selected completion
system considering the engineering, technical and
geological conditions of the well construction and design;

e cost of imported equipment and the high-quality
components required for a successful operation;
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B KPYIbI CTON

OCHOBHbIX 3/IEMEHTOB PELLIEHNS SIBNSIETCS BHEOPEHME
CUCTEM UHTENNEKTYa/IbHOMO 3aKaHUVBaHMS CKBaKVIH,
NMO3BONAOLLMX OCYLLECTBIATE MOHUTOPUHI, KOHTPO/1b
3a paboToM CKBaXKMHbI HA MPOTSXKEHNN BCErO CPOKa
ee aKcrnsyaTtaumu, 1, ciefoBaTesibHO, OCYLLECTBNSATb
HenpepbIBHYO ONTUMN3aLMIO Pa3pPaboTKU.

2. BO3MO>XHO J11 MOBbICUTb YPOBEHb
pacnpocTpaHeHUsi TEXHOJIOMNU N YBESIUYNTL ee
noteHuman B Poccun?

«Besepdhopa»: YPOBEHb pacnpOCTPaHEHUST TEXHO10MN

3aBUCUT OT psida KTFOYEBBIX (DaKTOPOB, KOTOPLIE

onpeaenstoT TUMbl MPUMEHAEMbIX CUCTEM. K HM

OTHOCSATCS:

® 3a0a4M 1 Lenu;

e CTemneHb CIIOXKHOCTY;

® BO3MOXHOCTb BHEAPEHWS MoaobpaHHOro KOMMekca
3aKaH4YMBaHWS C YHETOM UHMXEHEPHO-TEXHNYECKIX
1 FOPHO-IEe0NIOMMYECKIX YCITOBUIN CTPOUTENBCTBA
CKBaXK/HbI, & TaKKe ee KOHCTPYKLIMOHHBIX OCOBEHHOCTEN;

® CTOMMOCTb MMMOPTHOMO 0HBOPYA0BAHMS N KAYECTBO
WNCMOJIHEHNSI M0 KOMMOHEHTOB, OT KOTOPOIO 3aBUCUT
3 hEKTUBHOCTL PaboThI;

® LeHa Ha HedThb;

® CaHKLUMOHHas NONNTUKa,;

® MOSITUKA NMMOPTO3aMELLIEHVIS;

® OrpaHn4yeHHble BO3MOXXHOCTW NMOCTaBLLINKOB
POCCUNCKMX CUCTEM UHTENNEKTYaIbHOrO
3aKaH4YMBaHMS CKBaXKWH.

Ecnn ycnosua 6yayT 61aronpusTHbIMU 1 yOaCcTCH
MPeoAONETb ONPeneeHHbIE TEXHOTOMMYECKME
CITOXXHOCTU, a TakKe CnpaBUTbCA C OrPaHNYEHHOCTBIO
BOHOI)KETOB KOMMAHMIN-0MNEPaTopOB, TO NOTEHLMAN
[AHHOM MEePCneKTUBHOM TEXHOIOMMN B POCCUM MOXXHO
CYLLIECTBEHHO YBEINYUTD.

Halliburton: BesycnosHo, y Hac ecTb CBOU
0COBEHHOCTU, TakMe Kak KIMMaTUYeCKme YCOBUS,
Ha/M4ve roTOBOW MHPPACTPYKTYPbI, HEOB6XOOMMOW ANs
BHEAPEHWS OaHHbIX TEXHOIOMI, a Tak Xe TeXHNYeckas
OCHaLLIEHHOCTb NepcoHana, 3aaeCTBOBaHHOIO B
npoLecce akcnyataumm obopyaosaHnsd. OgHako Bce
3TO He ABNSETCA HEMPEOLOIMMbIM MPENSTCTBUEM 015
BHEAPEHNS CUCTEM UHTENNEKTYa/TbHOrO 3aKaHYMBaHNS.
Bce 60nbliee 4Mco HedpTera3zoBbiX KOMMAHWM NOCse
NPUMEHEHNS OAHHOIO PELLEHUS yOexxaaeTcs B ero
HaOEXXHOCTU 1 3 PEKTUBHOCTY. EC/IM Ha HaYa/IbHOM
3Tane akTMBHO BHEOPSIUCH CUCTEMbI, MO3BONSIOLLE
OCYLLECTBAATb TOSTIbKO MOHUTOPWHI OTAE/bHbIX
napameTpOB O0ObIBAOLLMX CKBaXKWH, TO B HACTOSILLIEE
BPEMSI KOMMAHWN-0MepaTopbl BHEAPSIKOT CUCTEMB,
MO3BOJISKOLLME KOHTPOIMPOBATL PEXMM paboThl, Kak

B LIEJIOM CKB&XKWHbI, TaK 1 OTAESIbHbIX e€ MHTEPBAOB.
CnenyloLlmmM 3TanoM pasBuTust 6yaeT CTPOUTENLCTBO
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e oil price;

e sanctions policy;

e import substitution policy;

¢ limited capabilities of Russian suppliers to provide
intelligent well completion services.

If the conditions are favorable and if we succeed in
overcoming certain technical challenges and budget
limitations, then the potential of this advanced technology
in Russia can be significantly increased.

Halliburton: We certainly have our features, such as
climatic conditions, availability of existing infrastructure
required for the introduction of these technologies as
well as technical equipment of the personnel involved in
the equipment operation process. However, all these are
not an unsurmountable obstacles for the introduction of
intelligent well completions. More and more oil and gas
companies get convinced in reliability and efficiency of this
solution after its application. If initially systems allowing
only monitoring of individual parameters of producing
wells were introduced, now operators introduce systems
allowing monitoring of operation parameters of both the
whole well and its individual intervals. The next stage of
development will be the construction of intelligent fields.
The Russian market definitely has a great potential, and
Halliburton intends to take the most active part in its
development, thus increasing its share in the sphere of
intelligent well completion.

3. Are technology costs prohibitive in Russia,
and what cost saving possibilities are offered by
intellectual well completions?

Weatherford: The technology itself is flexible. The costs
and production results of a well completed through
intelligent methods greatly depend on the manufacturing
quality of its components.

Weatherford offers a competitive system equipped

with permanent downhole monitoring systems, with a
service life spanning the whole operational life of the

well; electronic systems, from basic to multi-zone; and
multilateral configuration. This integrated package enables
remote and continuous operations with high accuracy
and without any operational interference, which results in
a significant reduction of operators’ work-over expenses,
manual labor, operating personnel and equipment.

Halliburton: The answer to this question and
determination of feasibility of introducing intelligent well
completions in each particular case requires integrated
approach and participation of a wide range of experts
both from the operator and the service company.
Introducing this system, you get the access to a wide
range of real-time information as well as the capability
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OKOHOMbTE 10 24 4yacos
paboTbl BypoBOW

C TEXHONOIMEN KNANAHOB YOANEHHON
AKTUBALMNUN KOMNAHUN HALLIBURTON.

Tenepb, bnarogaps AMCTaHLMOHHO YNpaBnsieMblM KranaHam, Bbl
CMOXeTe MPOBECTN YCTaHOBKY 060pyA0BaHMSA 3akaHYMBaHWS B CKBaXVHe
6e3 HeobX0AMMOCTN NPOBeAEHNS AONONHUTENBHBLIX paboT ¢ MHKT,
MPOBOSIOYHOW UMM KAHATHOW TEXHWKOW. 30MALMOHHBIN 6apbepHbii
knanaH eRed®-LV mMoxeT pabGoTatb kak NosIHoNpoxofAHoun 6apbep,
ynpaensiemblii yaaneHHo Ha noboi rmy6uHe. KnanaH eRed®-HS
No3BONSET NPOBOANTL LIMPKYMSALMIO HA[ YCTaHOBMEHHBIM NakepoM.
Ho camoe rnmaBHoOe TO, YTO KaXabl KrnanaH MOXET MHOTOKpPaTHO
AVCTaHLUMOHHO aKTMBMPOBATLCS C MOBEPXHOCTUN 6e3 NpuMeHeHns
TVAPaBIMYECKUX KOHTPOMBHBIX MUHUA, YTO HE TOMBKO CIKOHOMUT
6ornee 24 onepaLMoHHbIX YaCcoB, HO U COKPATUT PUCKM NPU YCTaHOBKe
o6opynoBaHus.

Kakoe 3akaH4MBaHWE NPUMEHUTb Ha BalUMX CKBaXKMHaX?
Y3HainTe 6onblue Ha www.halliburton.com/ered
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B KPYIbI CTON

VHTEIEKTYaIbHBIX MECTOPOXOEHNN.
Poccuncknin pelHOK onpeaeeHHo MMeeT
O0BLLOM NOTEHLMAST, N KOMMAHUS
Halliburton HamepeHa npuHUMaTL camoe
AaKTVBHOE y4acTuE B ero passutun, Tem
camMbIM YBENMYMBAS CBOO AOMO B cdhepe
VHTENIEKTY/IbHOMO 3aKaH4YMBaHWS
CKBaXKMH.

3. flBnsoTCa Sin N3[EepPIKKU

Ha TexHonorum B Poccun

3anpeTUTesIbHbIMUN, a TaKXKe Kakue HKT
Production Tubing

BO3MO>XHOCTU MO 3KOHOMUM 3aTpaTt

npennaratroT UHTesSIIEKTyallbHble

CUCTEMbI 3aKaH4YMBAHUS CKBaXKNH?

«Bezsepdopa»: Cama no cede TeEXHOI0rUs
[OCTaTO4YHO roKa. Napep»xKu 1 NpousBOACTBEHHbIe
peaynbTaTbl, NOJly4YeHHbIE HA CKBaXKMHE, 3aKOHYEHHOW
C rnpnMeHeHneM NHTesIJ1IeKTyaJibHbIX MEeTOO0B,

B 3HAUYNTEIbHOM Mepe 3aBUCAT OT KayecTBa ee
COCTaBNAOLNX.

Weatherford npegnaraet SKOHOMNYECKN
KOHKYPEHTOCMOCOBOHYIO CUCTEMY, KOTOpast OCHaLLAEeTCs
CTaUMOHaPHbIMX CUCTEMaMU BHYTPUCKBaXKNHHOMO
MOHWUTOPWHIa, CPOK CNy>XObl KOTOPbIX OXBaTbIBAET
BECb NMepuof, aKcrlyaTaLmm CKBaXKMHbI, 31EKTPOHHbIMM
cucTemamiy (0T 6a30BOM 40 MHOIFO30HHOM) U
MHOFOCTBOJIbHOW KOHDUIypaumen MHTENNEKTYaIbHOW
CUCTEMBI 3aKaH4MBaHWs. Takon KOMMIEKC

Nno3BONSET ANCTAHLMOHHO U MPOAOKUTENBHOE

BPEMS BbIMOSIHATE LIEbIN psag, onepauui ¢ BbICOKON
TOYHOCTbBIO 1 6€3 HEOBXOAMMOCTU KOHTPOSA U
OOMOSIHUTENBHbBIX BMELLATEIbCTB B €ro paboTy, 4To
CMoCcOOCTBYET CYLLIECTBEHHOW SKOHOMUW 3aTpaT
0OMepaTopoOB Ha PEMOHTHbIE PabOoThbl, PYyYHOWN TPYA,
YMCIO 33AENCTBOBAHHOIO nepcoHana n o6bem
1CNoSIb3yeMOro 060pyaoBaHNS.

Halliburton: [1na oTBeTa Ha STOT BONPOC U
onpeneneHns LenecoobpasHoCT BHEQPEHUS

CUCTEM VNHTENNEKTYaNTbHOMO 3aKaHYBaHUS

CKB2XKVH B K&XXOM KOHKPETHOM Clly4ae HeobXxoamm
KOMIMJIEKCHBI NOAX0[4, C MPUBIEYEHNEM LUNPOKOIO
CrneKTpa CneuvanncToB, Kak CO CTOPOHbI KOMMaHUA-
onepaTtopa, Tak 1 CO CTOPOHbI CEPBUMCHON KOMMaHUN.
BHenpasa oaHHyo cucTemy, Bbl MONyYaeTe OOCTYN

K LUMPOKOMY CMEKTPY MHPOPMaLIK, Nosy4aemon B
PEeXXMMEe PeanbHOrO BPEMEHW, & TakXXe BO3MOXXHOCTb
KOHTPOMMPOBATb KaXXAbI MUHTEPBA CKBaXKVHbI B
npoLecce ee aKcnyataumm 6e3 BHyTPUCKBaXKUMHHOIO
BMeLLAaTENIbCTBA, YTO 3KOHOMUT BPEMS U 3HAYUTENIBHO
CHWKaET PUCKN, HEM3BEXHO BO3HMKarowme npu KPC.
VHbopmauums, nonydaemMas ¢ rpynnbl CKBaXKUH, MOXET
ObITb LIEHTPaIM30BaHa 1 NCNoSIb30BaHa He TOIbKO
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[MpoxoaHon naxkep
Feedthrough Packer

MI0CKOKOPMYCHBIA MOAYSTb, COCTOALLMIA
W3 rMapaBnYeckoro 2 x ¥ “ v Valve
ANEKTPONPOBOAHOMO 1 X V4 * KapOTaXKHbIX

kabenei

2 x ¥a" Hydraulic and 1 x %" Electric Flatpack
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ObcagHas KONoHHa
Casing

KnanaH

ynpaBneHnst

VHTEPBasIoM

Interval Control

Konnektop SmartPlex™

SmartPlex™ Manifold

PasbyxatoLyii nakep ¢
06BOAHON NNHVEN
Swellpacker with Bypass,

HeobcaxeHHbIn yqacTok Open Hole

to control each well interval in process of its operation
without the need for well intervention which saves time
and significantly reduces the risks inevitably arising

during workover. Information received from a group of
wells can be centralized and used not only for current
optimization but also for short-term planning of the field
development for the purpose of increasing the total
cumulative production and recovery factor. In addition,
this technology will allow enhancing waterflood system
efficiency by means of optimal distribution of chemical
injection by formations in wells exposing multiple deposits.
Also, it is necessary to take into account that efficient
development of multiple reservoirs is virtually impossible
without intelligent completion. Therefore, regardless of
significant costs, the use of this technology will maximize
the companies’ capabilities to provide efficient production.

4. What are the advantages of a ‘smart’ well for an
operator?

Weatherford: One of the key intellectual completion
tools is a permanent downhole monitoring and control
system, which provides high accuracy monitoring over
extended periods (up to 25 years!). This component is
really necessary in an intellectual completion, and most
operators have already enjoyed its benefits.

To start with, a ‘smart’ well equipped with monitoring
systems enables an operator to decrease operational
costs, to optimize production and to manage the
whole field. The higher the number of wells, the greater
economic effect will be achieved.

Halliburton: Using intelligent completions, an operator
obtains a lot of various benefits. Productivity enhancement
is of great importance and provides financial advantage
and maximum return on investments (ROI). The operator
also receives additional capabilities to evaluate productive
formation, which allows optimization of production and
waterflood system. Other important advantages include
production from several formations, zonal isolation,

control of production rate from different intervals and
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ROUNDTABLE M

015 TeKyLLEe ONTUMMU3aLMK, HO 1 15 KPaTKOCPOYHOrO
NJaHMPOBaHNS Pa3paboTKM MECTOPOXKOEHMS C LIENBIO
MOBbILLIEHNST CYMMaPHOW HAaKOMNEHHOW A0ObIHM U
KOs(hurLMEHTa n3BIeYeHNs. B AONONHEHNE K STOMY
OaHHast TEXHOI0MSt MO3BOJINT MOBLICUTE 3 (DEKTMBHOCTD
cucTemsl MM 3a cHET ONTUMaIBHOrO pacnpeaeneHVs
3aKaukuy areHTa no niacTtam B CKBaXKMHAX, BCKPbIBAKOLLIVX
HECKOJBKO 3anexxen. Takke HeobxoauMO NPUHUMATL

BO BHMMaHWE, 4YTo adheKTnBHasS pa3paboTka

pPSAa Pe3epByapoOB MPaKTUHECKM HEBOSMOXXHA 63
MPUMEHEHNS UHTENNEKTYaIbHOMO 3aKaHYMBaHNS.
CnepoBatesibHO, HECMOTPS Ha 3HAYNTEbHBIE 3aTpaThl,
MPVIMEHEHNe OaHHOW TEXHOIOMN MaKCMasIbHO
YBE/IMYMBAET BO3MOXHOCTU KOMMaHUIM MO 06ECNEHEHMIO
3 HEKTUBHON OOOLIHN.

4. Kakne KOHKPEeTHO NpeunmyLL,ecTBa HeceT B cebe
«yMHasi» CKBaXXuUHa o1l HedoTepo6biBatoLLen
KoMnaHuu?

«Besepdhopn»: OoHUM N3 KIIOYEBBIX MHCTPYMEHTOB
NHTENNEKTYaNbHOMO 3aKaH4YMBaHNSA SBNSETCA
CTaLUMOHapHas CUCTEMA BHYTPUCKBAXKMHHOIO
MOHUTOPUHIa 1 KOHTPOIS, KOTopas NO3BOSET
BbIMOJTHATb TOYHbIM MOHUTOPWHI Ha MPOTSKEHNN
OMTeNbHOro BpemMeHu (0o 25 net!l). Hannune
Takoro KOMMOHEHTA B CUCTEME VHTEIEKTYaSIbHOIO
3aKaH4YMBaHNSA OENCTBUTEIbHO HEODXOOMMO U

y>Ke N0 JOCTOVHCTBY OLEHEHO BOMBLUMHCTBOM
HedbTerazogo0bLIBAIOLLX KOMMaHNNA,

«YMHas» CKBaXKMHa, 060pyooBaHHas cucteMamm
MOHUTOPUHIa, MO3BOISIET OnepaTopy NPeXae BCero
CHN3UTb 3KCMlyaTalUMOoHHble 3aTpaThbl, ONTUMU3NPOBATb
000ObIYY 1 yNpaBAsaTb LeNbiM MECTOPOXAEHNEM.
Hanbonblunin SKOHOMUYECKU adhdekT byaeT
OOCTUrHYT MPU OCHALLEHUN MaKCUMasibHOO
KOJINYECTBA CKBaXKWH.

Halliburton: Mlcnonb3ysa cUCTeMbl MHTENNEKTYaIbHOrO
3aKaH4MBaHVsl, KOMMaHUs-onepaTop noJsty4aeT
MHOXXECTBO Pa3HOCTOPOHHUX NpenmMyLLecTB. bonbLuoe
3HaYeHME UMEET YBEeIMYEeHUE NMPOOYKTUBHOCTH, YTO
obecneynBaeT UHAHCOBYIO BbIFOAY VI MAKCUMAasIbHYHO
okynaemocTb nHBecTuumi (ROI). OnepaTop

TakKe NonyvaeT 4OMNOAHUTENbHbIE BO3MOXHOCTN
OLIEHKM MPOAYKTUBHOIO MaacTa, YTO NO3BOSIAET
OCYLIECTBAATb ONTUMMU3aUMO A06bIHM N CUCTEMDI
Mri4. dpyrve HemanoBaxkHble NpermMyLlecTsa
BK/OYAOT B 65 A0ObIYY 13 HECKOBbKMX MNacToB,
pas3obLLeHe NHTEPBAIOB, KOHTPObL AebuTta 13
Pa3HbIX MHTEPBASIOB U NOBbILLEHNE 3NHEKTMBHOCTHU
MEXaHN3MPOBAaHHOW A06bIHM. Hampumep, MCNob3ys
BHYTPUCKBaXKVMHHYKO CUCTEMY MOHUTOPUHIa
TemMnepaTypbl U AaBMEHNS, MOXXHO ONTUMU3NPOBATb
pexunM paboTel YOLH, aHannavpys nepenan gaBneHms

www.rogtecmagazine.com

enhancement of artificial lift efficiency. For example, using
downhole temperature and pressure monitoring systems,
it is possible to optimize ESP’s operation mode, analyzing
differential pressure and flow rates. In water injection

wells exposing several formations, using the system of
monitoring and control of injection into each formation, it
is possible to increase the efficiency of waterflood systems
significantly, having reduced the risk of premature water
breakthrough in high permeability formations and eliminate
low voidage replacement in low permeability formations.

5. Is it possible to implement intellectual well
completions at existing fields? Does it happen in
Russia or worldwide? Why yes, or why not?

Weatherford: Implementation of intellectual well

completions at existing fields depends on the following:

e field development stage, as the first question that arises
here is about the tasks to be solved by such systems;

e geological and physical reservoir properties as well as
physical and chemical properties of produced/injected
fluids;

e uniformity of the displacement/injection front;

e field development method;

e candidate well and wellhead design.

The challenge posed by wells that have been already
drilled, completed and put into production is that the
newer, more advanced equipment used in intelligent
completion systems is most often incompatible with the
original well design.

Other factors include:

e well completion method (single-stage or double-stage);

e equipment installed in single wells, well pads or the field
in total;

e well construction costs when putting new reservoirs or
development targets into production.

All the above factors are related both to the technical aspect
(equipment in one well or a group of wells) and the financial
aspect, as they willimpact the economic feasibility and cost
effectiveness of the intelligent well completion. Operators can
take the decision to implement intelligent well completion
only after consideration of all the parameters.

It should be noted that digital and optic downhole
monitoring systems based on various combinations of
pressure and temperature sensors are being actively
implemented worldwide, including Russia. Such systems
are used both individually and as part of various downhole
pumping equipment.

Halliburton: Intelligent well completion systems have been

introduced to existing fields. In the workover process, oil
and gas producing companies can decide to changeover
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B KPYIbI CTON

1 rpadvk U3aMeHeHus pacxoda. B HarHeTaTeslbHbIX
CKBa)KMHax, BCKPbIBAKOLMX HECKOJIBKO M1aCTOB C
MOMOLLLbIO CUCTEMbI MOHUTOPUHIA 1 peryinpoBaHng
3aKa4yKn B Ka>K,EI,bIIﬁ nnacT, MOXXHO 3HaYNTESIbHO
MOoBbICUTb 3 EKTUBHOCTL cucTemsl 1ML,
YMEHBLLMB PUCK MPEXOEBPEMEHHbBIX MPOPLIBOB

BOb! B BbICOKOMPOHULIZEMbIX N1acTax, 1 yCTpaHnUTb
HEOKOMMEHCALMIO B HUSKOMPOHULIZEMbIX.

5. BO3MO>XHO /I BHEeOPUTb UHTENJIeKTyasbHble
CUCTEeMbl 3aKaH4YMBaHWA Ha CYLLECTBYIOLLLEM
MecTopoxxaeHun? MNMpoucxognt nm aTo B Poccumn unn
B mupe? Mouvemy ga wnu novemy HeT?

«Besepdhopo»: BHegpeHue NHTENNEKTYanbHbIX CUCTEM

3aKaH4YMBaHUS Ha CYLLECTBYIOLLMX MECTOPOXOEHWSIX

3aBUCUT OT:

® cTaguu pa3paboTKy OaHHOMO MECTOPOXXAEHNS, Tak
Kak cpasy BO3HMKaET BOMPOC O 3aaaqax, KOTopble
OyaoyT peLaTbCsa ¢ MOMOLLIbKO TaknX CUCTEM,;

® re0s10ro-uU3NHECKON XapaKTEPUCTUKN 3a/IEXMN
N (PMBMKO-XMMUYECKMX CBOVCTB 000bIBAEMOro/
3akaymeaemoro onag;

® PABHOMEPHOCTU (PPOHTA BbITECHEHWS/3aKauK;

e crnocoba akcnayaTaum AaHHOrO MECTOPOXKAEHVIS;

® KOHCTPYKUMMN CKBaXKMHbI-KaHOMAaTa 1 yCTbEBOro
obopyaoBaHuS.

MOCKOIbKY SKCMTyaTaLVIOHHbIe CKBaDKWHbBI A0OLIBAIOLLIErO
hoHOa 0BbIYHO YyKe NPOBYPEHbI, 3aKOHYEHbI 11 BBEAEHb!

B 9KCr/lyaTaumio, TO OCHalLLleHNe CKBaKMHbI 6onee
HOBbIM 1 COBPEMEHHbBIM 060PYA0BaHNEM, BXOOALLVM

B COCTaB VIHTE/INIEKTYalIbHOWM CUCTEMbI 3aKaHYMBaHS,
4aCTO OCMOXHEHO ero HECOBMECTUMOCTLIO C TEKYLLEH
KOHCTPYKLIMEN CKBaKMHI.

K npounm haktopam MOXKHO OTHECTU:

e Ccnocob 3aKaH4MBaHNUS CKBaXKMHbI (OAHO- N
OBYXCTaOuNHOE);

® OCHalleHe OAVHO4YHbBIX CKBXXMH, KyCTa WUn
MECTOPOXOEHWS B LIESIOM;

® CTOMMOCTb CTPOUTENBCTBA CKBaXKWH MPW BBOAE B
KcrsyaTaumio HOBbIX MN1AaCTOB UM OOBEKTOB.

Bce BbilenepevncieHHoe B3aMOCBS3aHO Kak C
TEXHNYECKON CTOPOHOW BOMPOCca (OCHALLIEHHOCTBIO
O[HOW CKBaXKUHbI U LIESTON NX FPYMNbl), Tak

1 ¢ ONHAHCOBOW, MOCKOJIbKY CPasy BO3HUKHET

BOMPOC 06 3KOHOMWYECKOW LIeIECO0BPa3HOCTY U
pPeHTabeIbHOCTU BHEOPEHMS CUCTEM UHTESTIEKTYaTbHOMO
3akaH4MBaHus. TOSIbKO NOC/e aHaIM3a BCEX NapaMeTpOB
HeTerazoooosLIBaOLLME KOMMAHUM U MPUHUAMALOT
PeLIEHMS O HEOOXOAMMOCTU MPUMEHEHMS CUCTEM
VNHTENIEKTYaSIbHOTO 3aKaHYMBaHNS.

CTOUT OTMETUTb, YTO MO BCEMY MUPY, B TOM YnCie
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to intelligent completion systems and compare production
rates in the future as well as use this data for a more
comprehensive evaluation of productive formation. In
some cases, the advantages of intelligent well completions
become obvious for operators at the initial stage of

the project when the operator faces contingencies or
does not receive planned production rates. It may be
caused by changing of reservoir properties in process of
development or many other problems the most optimal
solution to which can be achieved with a help of intelligent
well completions. At present, in many mature fields in
Russia and all over the world, operators are starting to
introduce intelligent well completions as they start realizing
their advantages.

6. Accuracy of data received from a ‘smart’ well is

the key to its performance. How do you convert the
obtained data into accurate information for the central
control room?

Weatherford: The data accuracy depends on the
metrological performance of downhole sensors (digital,
quartz and fiber optic). High response frequency (sampling
frequency), together with stable readings and high
measurement repeatability, enables transmitting initial
data to the control room without any data losses. The
data, digitized directly in the control and acquisition unit,
are further transferred via digital communication channels
using noiseless coding protocols; this effectively prevents
losses of important operational real time data transferred
to the central control room from the well. Data from
permanent monitoring systems are often transferred at
high rates to the data acquisition and averaging systems
of third parties.

Weatherford: Optimax™ safety valve

Halliburton: Halliburton intelligent well completion
systems are not just equipment, they can perform the
function of an advisor on enhancement of productivity

www.rogtecmagazine.com



ROUNDTABLE M

n B Poccum, Ha CyLLIECTBYIOLLIMX MECTOPOXAESHUSX
HabtoOaeTCs akTUBHOE BHEAPEHWE SNEKTPOHHbIX 1
ONTUYECKNX CUCTEM BHYTPUCKBA>KMHHOMO MOHUTOPUHIa
Ha 6ase JaTyYNKOB OAaBEHUS U TEMNEpPaTypbl B
Pa3INYHbIX KOMOMHALMAX. Takue CUCTEMbI UCTIONb3YIOT
Kak VHAOMBUOYaslbHO, Tak U B COCTaBe PasfIniHOro
rNyBUHHO-HACOCHOro 060pPYa0BaAHMS.

Halliburton: BHegpeHune cnuctemM MHTENIEKTYaIbHOMO
3aKaH4Y1BaHMS HA4YMHANOCh Ha Y>Ke CYLLIECTBYHOLLMX
MecTopoXaeHusax. [Mpn BbinonHeHnn KPC
HedTerazogobbiBaOLLME KOMMAHUN MOTYT MPUHATb
PELLEHNE O MEPEXOE HA CUCTEMbI UHTENEKTYaSIbHOIO
3aKaH4YMBaHWNA, B MOCNeACTBUN COMOCTaBAASA

0ebuTbl, a TakKXXe UCMOb3ys NOJyYeHHble JaHHble

aons 6onee NONHOM OLEHKM NPOOYKTVUBHOIO naacTa.

B HEKOTOpPbLIX cnydasx NperMyLLIeCTBa CUCTEM
NHTENNEKTYaNbHOMO 3aKaHYMBaHUS CKBaXKWH
CTAHOBSATCS O4EBUAHBIMU NS KOMMAaHUIA yxxe

Ha Ha4YaIbHOM 3Tane NPoeKTa, Korga onepaTop
CTaJIKMBAETCS C HEMPEABUAEHHBIMN OBCTOATELCTBAMM
VAW He NonyyaeT 3aniaHMPOBaHHbIX 0EOUTOB.
MprymHa MOXKET 3aKto4aTbCsa B UBMEHEHUN CBOVICTB
njacTa B MpoLecce paspadoTKy U BO MHOXXECTBE
apyrnx npobnem, Hanbosaee ONTUMabHOMO PEeLLEHNS
KOTOPbIX MOXHO 00OUTHCSA C MOMOLLbIO CUCTEM
NHTENNEeKTyaNbHOro 3aKaHuMBaHns. B HacToaWwmiM
MOMEHT B Poccuin 1 BO BCeM MUPE Ha MHOMMX 3peribxX
MECTOPOXAEHNAX HAYMHAIOT BHEOPATHCS CUCTEMDI
NHTENNEKTYaNlbHOMO 3aKaH4YMBaHUS MO Mepe 0CO3HaHNS
onepaTopamMmu nx NPeuMyLLIecTB.

6. TOYHOCTb OaHHbIX, NOJTYYEHHbIX OT «YMHOMN»
CKBaXXWHbI, — KJII0Y K €€ TEXHOJIOFNYEeCKNM
nokasatensm. Kak Bbl ob6ecreumnBaeTe
npeo6paszoBaHue cobpaHHbIX OaHHbIX B TOUYHYIO
MHdoopMaLIMIO OJ1F LLeHTPaNbHOro AUCMNeTYepPCcKoro
nyHKTa?

«Bezsepdopa»: TOYHOCTb OaHHbIX ONpenenseTcs
METPOIOMNYECKNMUN XapaKTePUCTIKaMM
BHYTPUCKBaXKMHHbBIX AaTYMKOB (SJIEKTPOHHbIX,
KBapLEBbLIX 1 OMTUKOBOJIOKOHHbIX). Bbicokas
yacToTa NosyYeHUst JaHHbIX (YacToTa onpoca)

B COYETaHUM CO CTAbUIBHOCTBIO MOKA3aHU U
BbICOKOW MOBTOPSAEMOCTBIO M3MEPEHNIN MO3BOSSET
nepefaBaTb NEPBUYHbIE OAHHbIE HA OUCNETYEPCKUN
MYHKT 6€3 Kaknx-1mbo MHHOPMaLMOHHBIX NOTEPS.
OumhpoBaHHble HEMOCPEOCTBEHHO B B/10KE
ynpaBneHus n cbopa AaHHble ganee nepenatTcs
no UMdPOBLIM KaHanam CBSA3U C NPUMEHEHNEM
MNPOTOKOJIOB MOMEXOYCTONHYMBOIO KOAMPOBaHUS,
4YTO MO3BOJSIAET NPEOOTBPATUTL MOTEPKD BAXKHOW
onepaTtmBHON MHOPMaLIMK, NPUXOOALLEN B PEXUME
peanbHOro BPEMEHN CO CKBaXKWMHbI HA ANCMETHEPCKUIA
NYHKT. YacTo AaHHbIE CO CTaUMOHAPHbBIX CUCTEM
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and efficiency by using hardware and software system
which allows analyzing real-time data at a new level.
Halliburton uses the most progressive technologies and
equipment in its work. For example, ROC™ downhole
temperature and pressure monitoring system with the
following pressure measurement parameters: error —
0.015% of full scale, achievable resolution — less than
0.055 kPa/s, repeatability accuracy — less than 0.01%
of full scale, deviation — less than 0.02% of full scale
per year. Temperature measurement also meets the
highest requirements: error — 0.15 C, resolution — less
than 0.005 C/s, repeatability accuracy — less than
0.01% C, deviation — less than 0.1 C per year. These
figures confirm that using our well completion systems,
operator will get accurate data which then can be
used for production process optimization. In addition,
software filtration algorithms which are components of
DecisionSpace Production™ software platform within
the framework of «Intelligent Field» implementation

are used for fighting interference in received signals
which inevitably occur during data transmission and
distort useful signal. The platform includes different
functional modules which allow choosing filter for each
signal, performing integrated validation of incoming
measurements including generation of indicators of
integrity and correctness of downhole measurements
for further startup of automated procedures for
updating of inflow models and correlation of the well lift
when producing with open flow or ESP.

Halliburton: SmartPlex w HS ICV

7. How does a ‘smart’ well change the well operating
parameters to increase its flow rate?

Weatherford: With regard to an individual case or a
single well, a smart completion does not have a direct
effect on production enhancement as it is not a flow
enhancement tool. Such systems are designed to
maintain high production rates (ideally — of dry crude
oil) for a long time, with uniform and maximum reservoir
production levels by means of isolation and production
from separate zones (without any extra intervention
EeXPENSES).

With regard to well clusters and blocks of intelligent
well completions within the field, it is fair to say that
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B KPYIbI CTON

MOHUTOPUHIa nepegatTcs ¢ 60bLLION CKOPOCTbIO Ha
cucteMbl cbopa U ocpefHEeHNst AaHHbIX 3-X CTOPOH.

Halliburton: Cuctembl HTENNEKTYaTbHOIO
3akaH4BaHua Halliburton — 310 He NpocTo
0b60pyanoBaHme, OHW MOTMYT BbIMNOJIHATL PYHKLMIO
COBETHMKA N0 YBENINYEHWIO MPOOYKTUBHOCTA U
3DEKTUBHOCTY MYTEM NCMOB30BaHNSA NPOrPaMMHO-
annapaTHOro KOMMIeKca, NO3BONAKOLLErO HA HOBOM
YPOBHE aHa/IM3NPOoBaTh AaHHbIe MoJlyYaemble B
pexunMe peanbHoOro BpemeHu. Halliburton npumensaeT
B CBOEW paboTe camMble MPOrPecCUBHbIE TEXHOMOMN
1 06opyaoBaHme. B kadyecTBe nmpmuMepa MOXHO
NPUBECTU BHYTPUCKBAXKMHHYIKO CUCTEMY MOHUTOPUHIa
Temnepatypbl 1 gasneHus ROC™ co cnenyowmmm
napameTpamu Mo USMEPEHNIO AaBMIEHUS: MOrPELIHOCTb
— 0,015 % nonHom wkasnbl, JOCTVKMUMOE paspeLleHne
— MeHee 0,055 klla/c, TO4HOCTb MOBTOPEHMS — MeHee
0,01 % nonHon WKanbl, oTKNoHeHe — MeHee 0,02 %
MOSHOW LWKasbl B rof. VIamepeHre TemnepaTtypbl
Takxe COOTBETCTBYET CaMbIM BbICOKMM TPEDOBAHUSIM:
norpelwwHocTb — 0,15C, paspelleHne — MeHee
0,005C/c, To4HOCTb noBTOPEHUA — MeHee 0,01 %

C, oTknoHeHne — meHee 0,1C B roa. daHHble

UMdpbl NOATBEPXOAIOT, YTO NMPU UCMOIb30BaHUN
HaLLWX CUCTEM 3aKaH4YMBaHUS KOMMaHNsA-onepaTop
NOSYYNT TOYHbIE OAHHbIE, KOTOPbLIE B MOCEACTBUM
MOryT BbITb UCMOBL30BaHbI A9 ONTUMU3aLN
npouecca gobdblun. JonoaHUTeNbHO, ansg 60pbOobI

C momMmexamm B cobupaeMbiX curHanax, Kotopble
Hen3BeXXHO BOSHMKAIOT Npu nepefade AaHHbIX

N VICKaXKaIOT MOJIESHbBIN CUMHAUT, UCMOb3YHKOTCSA
nporpamMMHble anropuUTMbl OUabTPaUUK, KOTOPbIE
ABNAOTCA KOMMOHEHTaMM NporpamMMHoOn NaaThopMbl
DecisionSpace Production™ B pamkax peanusaumm
«/IHTENNEKTYaTbHOrO MECTOPOXAEHVS». B cocTas
naaTopMbl BXOOAT pasHble (PYHKLMOHAsIbHbIE
MOZYy/M, KOTOPble NO3BOAT Nogodpatb huabTP
0191 K2XKO0ro CuUrHana, OCyLLECTBUTb KOMIMJIEKCHYHO
BaIMOALNIO BXOASLMX NBMEPEHUI C BbIPabOTKOWM
VHAOMKATOPOB OJOCTOBEPHOCTU N KOPPEKTHOCTU
CKBaXXWHHbIX N3MEPEHUI AN NOCAEeOyOLLEro 3anycka
aBTOMATU3VPOBAHHbLIX NPOoLEeayp akTyanmsauumm
MOJenen NpuToKa 1 Koppensaumm NnogbeMHMKa
CKBaXXVHbI MpW aKcnnyaTaumm OHTaHOM UNn C
nomMoLbo YOLIH.

7. Kak «yMmHas» CKBaXKuHa U3MeHseT napameTpbl
paboThl C Lesiblo yBeninveHns neéurta?

«Besepdhopo»: ECam roBopuTb NPO OTAENbHbBIN
cnyyan, Wi eAMHUYHYIO CKBaXKHY, TO cucTema
«YMHOIO» 3aKaH4MBaHUsi He CrnocobCTByeT
yBENNYEHUIO 0ebuTa HanpsaMyto, Tak Kak 3TO He
VHCTPYMEHT MHTeHcudrKaLmm npnutoka. Takas
cucTema npegHasHaveHa 19 nogaep»xaHus BbICOKMX
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smart completion promotes maximum production —
approaching the maximum oil recovery factor specified
in the Field Development Project — by means of
stable and continuous production of dry crude oil and
low water-cut oil. Naturally, this holds true if there

are no significant complications due to factors not
considered during candidate well selection, such as
water cones at the fields with active bottom water or
gas breakthroughs, which call for isolation of certain
intervals or sidetracks. Even in such cases, intelligent
completions enable continued operations without the
extra interventions typical of standard completions.

All changes in well performance are recorded by
permanent downhole monitoring systems, which detect
changes in downhole parameters and production
anomalies in multilateral wells. These changes are
reviewed and respective actions are taken.

Weatherford: SBRO-DVX™ Side-Pocket Gas-Lift Mandrel

Halliburton: Using intelligent well completion systems
provides full understanding of the reservoir and the
opportunity to enhance oil and gas recovery by means
of changing specific downhole equipment parameters.
These two advantages are the key to maximizing
production. In addition to the above advantages, it is
also necessary to take into account the equipment
reliability, information accuracy, understanding and
control of multiple downhole parameters and conditions
which altogether allow maximizing production. As

a result, production increase is what intelligent well
completions provide.

8. What solutions for ‘smart’ wells do you offer
for operators?

Weatherford Currently Weatherford offers a wide range
of well completion tools from the simplest to the most
complex ones, which minimize costs, reduce risks and
optimize production. Instead of adjusting old technologies
to new and more challenging conditions, our Company
offers a portfolio of state-of-the-art high performance
technologies and solutions.

www.rogtecmagazine.com



ROUNDTABLE M

TEMMOB O0ObIMM (B Maeane — 6e3B0OHON HeDTN)
NPOAOMKUTENBHOE BPEMS, a TakxKe /191 PaBHOMEPHOM
1N MakcrMasibHOW BbIpabOoTKM nnacTa nyTem oTcedeHns
1 BOBJIEHEHMS B Pa3paboTKy OTAE/bHbIX 30H (6e3
OOMONHATENbHBIX 3aTPAT Ha BHYTPUICKBaDKUHHBIE PaboTbl).

Ecnn roBopuTs 0 rpynne ckBaxxmH, 6/1o0kax Ha
MECTOPOXOEHNM B LIESIOM, FOE PeasM30BaHo
NHTENEKTyasIbHOE 3aKaH4MBaHNe CKBabKWH, TO 3a

CYET CTabUIbHOM U MPOAOCIIKUTENBHON A00bIHN
6e3BOAHON HEDTU U HEPTU C HUZKUM NPOLIEHTOM
OBBOAHEHHOCTN, MOXKHO YTBEPXKAATb, YTO Takoe
3akaH4MBaHve cnocobCTBYET MakKCMasIbHOM
BbIpaboTKe, MPUBVXKEHUIO K MaKCUMaIbHOW
BE/INYMHE 3a5BIEHHOIO NPOEKTOM PaspaboTKu
MECTOPOXAEHNSA KO PULMEHTA U3BAEHEHS

HedbTn (KNH). ECTecTBEHHO, ecnn OTCYTCTBYHOT
CYLLLECTBEHHbIE OCNIOXXHEHNS, HEYYTEHHbIE B

npoLecce noabopa CKBaXXNH-KaHAMOATOB, Takmne

KaK KOHYCbl BOAbl HA MECTOPOXAEHWNSIX C aKTUBHOW
NOOOLIBEHHOM BOAOW UM MPOPbIBLI Fra3a, KOTopble
CMOCOBCTBYIOT OTCEHEHNIO ONPEAEEHHBIX 30H MO0
OOKOBbIX CTBOJIOB. 1 oaxke B Takom cutyaumm npm
NHTENNEKTYa/lbHOM 3aKaH41BaHUM BCe paboTbl ByayT
BbINOJIHEHbI 663 LOMOSIHUTEBbHBIX BHYTPUCKBaXKUHHbIX
onepauuin, TUAMYHBIX NPW CTaHOAPTHOM 3aKaH4YMBaHUN.

Bce nameHeHus B paboTe CKBaXKMHbI KOHTPOMPYOTCA
N PUKCUPYIOTCS CTaUMOHaPHbIMU CUCTEMaMMU
BHYTPUCKBa>XKMHHOIMO MOHUTOPWHIA, KOTOPbIE BbISIBNSAOT
N3MEHEHNS CKBaXKMHHbIX NapaMeTPOB, U aHOManum
006bl4n B C/1y4ae MHOTOCTBOJIbHBIX CKBaXXWH, U NOCNE
aHaInM3a KOTOPbIX BbIMOJIHAIOTCH COOTBETCTBYHOLLME
onepauun.

Halliburton: MpumeHeHe CUCTEM NHTENNEKTYaNIbHOIO
3aKaH4Y/BaHUSt CKBaXKWH 0BecneyrBaeT NosHoe
MOHUMAaHNE KONEKTOPA U BO3MOXHOCTb A1
NOBbILLEHNS HEDTEra300TAAYM NyTEM UBMEHEHUS

TEX U VHbIX NapaMeTPOB BHYTPUCKBaXKNHHOIO
obopyaoBaHug. STV OBa NMPEMMYLLIECTBA SBSOTCS
KJItOYEBLIMU /19 MAKCUMasIbHOIO YBEIMYEHNS 000bIYN.
[MOMMMO YNOMSHYTbIX NPENMYLLIECTB CNEOyET Takxe
YUUTbIBATb HAOEXHOCTb 060PYA0BaAHUS, TOYHOCTb
noJstlydaeMomn nHpopMauuy, NOHMMaHue 1 ynpaBnieHne
MHO>XECTBOM BHYTPWUCKBaXKMHHbIX MapamMeTpoB U1
YCNOBWUM, KOTOPbIE BMECTE MO3BONASHOT JOOUTHCS
MakcumMmaauum gobbiun. B ntore, ysenndeHme gobbium
— 3TO MMEHHO TO, YTO 0HECneYMBalOT CUCTEMBI
NHTENNEKTYaNIbHOMO 3aKaHYMBAHNSA CKBaXKMH.

8. Kakue pelwueHuns g «yMHbIX» CKBa>XVH Bbl
npepnaraete HedoTenobbiBalOLLUM KOMMNaHUAM?

«Besepdopno»: Ha cerogHawnHmm aeHb Weatherford
npennaraeT WUPOKUIA CNEeKTP NHCTPYMEHTOB A1

www.rogtecmagazine.com

To attain the goals set by the operators, Weatherford
applies an integrated approach to well completion which
involves collaboration between Well Construction and Well
Completion experts.

We offer a wide range of permanent downhole monitoring
technologies, including the OmniWell™ system. OmniWell
provides real time reservoir monitoring for the lifetime of a
well. The system includes several types of solutions and
monitoring:

e nGAUGE™ — optical and quartz pressure/temperature
gauges rated for 30,000 psi/206 MPa and up
to 572°F/300°C; which are also widely used as separate
systems for standard monitoring tasks;

e NnTHERMAL™ — optical and distributed multipoint
Bragg grating sensors as a universal solution for thermal
monitoring;

e NPHASE™ — full-bore downhole optical flow meters
configurable for single-, two- and three-phase flows and
installed anywhere in the well regardless of its path;

e nLINK™ — electrical or optical cable in various
configurations;

e NFORM™ — flexible data control, acquisition, storage
and transfer complex for various operating conditions.

In addition, we offer a monitoring solution for two-stage
completions: IWWMC, a technology of downhole fiber-
optic connector/contact (optical wet-mate connector) for
sand control and gravel packing applications.

Our offering includes radio-frequency identification (RFID)
technology, which helps reduce the number of trips and
interventions. Nearly all our tools are compatible with RFID
technology, which enables remote and selective operation
of certain tools. A programmed RFID tag is simply
dropped into the well where it reaches the completion tool
and modifies its operating parameters according to the
downloaded program.

Moreover, our Company has developed several downhole
intelligent completion technologies including open-hole
and cased-hole completion tools. Annulus casing packers
with various setting mechanisms and channels for

cables and control lines are used to improve open-hole
completion efficiency, as well as Inflow Control Devices
(ICD and AICD technologies); conventional, premium and
expandable screens; gravel packing technologies; liner
hangers and packers of various design (both standard
and with a bore for cables and control lines); casing
accessories, including roller protectors for extended
reach wells, etc.
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B KPYIbI CTON

3aKaH4YMBaHVS CKBaXKMH, OT MPOCTbIX OO CaMbIX
CJTOXKHbIX CUCTEM, CMNOCOBCTBYIOLLNX MUHUMUIALNN
3aTpaT, COKpaLLEHMIO PUCKOB 1 ONTUMU3aLmn
[o6blun. BMecTo agantauum cTapbiX TEXHOIOM

K HOBbIM 1 B01e€ CITOXKHBIM YCTOBWSA HaLla
KOMMaHWs npegiaraeT NopTdoIMO COBPEMEHHbIX
BbICOKOSMMPEKTUBHBIX TEXHOIOMNI N PELLEHNIA.

Onsa noctmxeHns nocTtaBnieHHbIX Luenen Weatherford
NPUMEHSIET NHTErPUPOBAHHbIM MOAXOM K 3aKaH4Y1MBaHUIO
CKBaXXWH, 4YTO Noapa3yMeBaeT COBMECTHYO paboTy
cneumanncToB nogpasgeneHnin CTpouTeNbCTBO U
3aKaH4BaHWE CKBaXKMH.

Mbl npegnaraem CBOUM 3akasuyrkam LIMPOKUIA CNEKTP
TEXHOJI0MMIN B 06N1aCTU CTaUMOHAPHbBIX CUCTEM
BHYTPUCKBaXKMHHOIO MOHUTOPUHIE, B TOM YACTIE
cuctemy OmniWell™, OHa No3BOASET OCYLIECTBATb
KOHTPO/b NPON3BOAUTESIBHOCTU NiacTa B PeasibHOM
BPEMEHN Ha MPOTSKEHUM BCErO CPOKa SKCryaTauum
CKBa>KVHb.

OmniWell BkntoyaeT B cebs HECKOJIbKO TUMOB PELLEHUI 1

MOHUTOPWHra:

e NGAUGE™ — onTryecknin 1 KBapLIEBbIV AATUUKN
naBneHuns 1 TemnepaTypsbl (P/T), koTopble paboTatoT
npw gasneHun 206 MlMa n Temneparypax 0o 300°C,

a TakXXe LLNPOKO MCMOSb3YOTCS Kak MHOMBUOYyabHbIE
CUCTEMBI NP CTaHOAPTHbIX 3adadvax
MOHUTOPVIHIa;

e NTHERMAL™ — onTuyeckne pacnpeaeneHHble
1 MHOMOTOYEYHbIE OATHMKM KOHTPOIA Ha 6age
BOJIOKOHHbIX PELLETOK bparra, KoTopble NPeacTaBnstoT
COBOW YHMBEPCANbHbIE PELLEHNS NS TEPMUYECKOrO
MOHUTOPVIHIE,;

e NPHASE™ — nofHONPOXOAHblE BHYTPUCKBaXKUHHbIE
ONTUYECKNE PACXOOOMEPDI, KOTOPLIE MOMYT BbITh
CKOHhUryprpoBaHbl A8 OOHO-, ABYX- U
Tpexda3HOro NOTOKa 1 YCTAHOB/EHBI B JIIOOOM MeCTe
CKBaKVHbI BHE 3aBUCUMOCTW OT € TPaeKTopuM;

e NLINK™ — 31eKTpUYecKnin N ONTUYHECKNin Kabenb
Pa3NYHbIX KOHMUIypauui;

e NFORM™ — rnbkuin 1 NPUMEHNMbIA 019 Pa3INYHBIX
YCIOBUM SKClyaTaum KOMMIEKC CUCTEM YNPaBIEHS,
cbopa, XpaHeHVsa 1 Nepefaqm AaHHbIX.

Takke Mbl NpefaraeM peLleHne s BbinosHEHUS
MOHUTOPWHIa Npu OBYXCTaAUNHOM 3aKaH4MBaHUM
CKBXXVH — BHYTPUCKBA>KUHHYK TEXHOOMMIO
OMNTUKOBOJTIOKOHHOrO coeguHeHus IWWMC
(onTn4eckn MOKpbIN KOHTaKT). C ee NOMOLLBIO
MO>XHO OCYLLIECTBNATE KOHTPOIb MPY UCMOIb30BaHUA
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Technologies for cased-hole completion include:

e Optimax™ safety valves-currently more than 7,000
valves of this series are installed worldwide;

e intelligent packers of various modifications;

e Renaissance™ system for regaining well control in
case of safety valve damage or failure;

e OptiBarrier™ bidirectional mechanical RFID activated
isolation valve;

e UltraLift™ system for gaslift wells.

We also offer tubular running solutions providing cost
efficiency, safety and well integrity at all stages of the
operations.

Halliburton: One of the key aspects in designing and
introduction of intelligent well completions is reliability,
therefore, in addition to generally accepted industry
standards, Halliburton has developed its own, often
more stringent, standards, compliance with which
provides reliability of each system element. Moreover, at
each stage of manufacturing and introduction, we use
a specific quality control system providing the customer
with not only achievement of a short-term result in
accordance with the approved plan, but also the

Halliburton: SmartPlex Top View

equipment life ensuring achievement of the desirable
result as a whole. Upon completion of the introduction
process, all the lessons learned are considered

when developing the next generation of intelligent well
completion solutions and technologies. Such an approach
to improvement of reliability allowed us to become the
leading supplier of intelligent well completion technologies
on the market.

Halliburton intelligent well completions can be used for the
following applications:
e Automatic control for gas lift systems

Deep-water well construction

Horizontal well construction

Multilateral well construction

Multistage hydraulic fracturing
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TEXHONOMMI 019 BOPbObI C MECKONPOSABAEHNEM U
NPUMEHEHUN TPaBUIHBIX HABWBOK.

B Halwiem apceHnane nmeeTcs U TEXHO0MUS
paguoyacTtoTHoM ngeHtudrkaumm RFID, nossonstowas
CHU3NTb KOJINYECTBO CMYyCKOMOOABEMHbBIX Onepaumii
(CMNO) 1 BHYTPUCKBaXKUHHBIX paboT. MNpakTnyeckn

BCE HaLUWN NHCTPYMEHTbI COBMECTUMbI C TEXHOIOMMEN
RFID, koTopas No3BoNAeT OUCTaHUMOHHO U
BbIGOPOYHO MCMOB30BaTh ONPeaesIeHHbIe
VMHCTPYMEHTLI. NMporpammupyemasn RFID-meTka

MPOCTO COPAaChIBAETCS B CKBaXKUHY, rae OOCTUraeT
HY>XHOMO MpW 3aKaH4YMBaHNUN NHCTPYMEHTA U USMEHSAET
napameTpbl ero paboTbl B COOTBETCTBUM C 3aTOXKEHHOM
nporpamMmon.

Kpowme Toro, Hawa koMmnaHus paspaboTana pss
BHYTPUCKBa>KMHHbBIX TEXHONOMMIA, NpeaHa3dHa4YeHHbIX
019 MHTENIeKTyalbHOro 3akaH4YnMBaHus, Kyga BXoauT
obopynoBaHne A1 OTKPLITOro U 06CaXEHHOro
ctBoNa. Ong adhdHeKTUBHOrO 3akaH4YMBaHNS

B OTKPbITOM CTBOJ1E MPUMEHSAOT 3aKOIOHHbIE
nakepbl C Pas3nYHbIMN MEXaHN3MaMn akTuBaLnm

1 BO3MOXXHOCTbBIO YCTAHOBKM 1 MPOKNaaKM Yepes
HUX Kabensd 1 KOHTPOJbHbIX NIMHUI; YCTPOWCTBA
KOHTpOAs nputoka (TexHonorus ICD n TexHoorns
aBTOHOMHOI0O KOHTPOS Nputoka AlCD);CKBaXKUHHbIE
PUNbTPLI — cTaHaapTHbIE, KNacca «NpemMuymM» n
paclnpsaemMble; TEXHONOMMM CO30aHNs rpaBUNHON
HabWBKM; PasIyYHbIE MO UCMOTHEHWIO MOABECKMU 1
nakepbl 418 XBOCTOBMKOB (Kak cTaHOapTHble, Tak

C BO3MOXXHOCTbIO NpOoKIagku Kkabensa nnu nnmHumn
yApaBieHns); OCHACTKY, BKJKOYAIOLLYIO POJIMKOBbLIE
NPOTEKTOPbI A1 CKBaXKMH C BOJIbLUNM OTKIOHEHNEM
OT BEpTUKaNN, U MHOIoE ApYyroe.

B nepeveHb TexHONOrMIN AN 3aKkaH4BaHNs B

0B6CaKeHHOM CTBOJIE BXOOAT:

e knanaHbl-otcekateam Optimax™ — Ha ceroaHALLHNA
[eHb MO BCEMY MIPY YCTaHOB/1EHO CBblille 7 000
K/lanaHoB AaHHOW cepun;

® VHTEeNNEeKTyaslbHE Nakepbl Pas3nYHbIX MoaNMUKaLMI;

® CcricTemMa BOCCTAHOBJIEHUS KOHTPOSA Ha, CKBaXKMHOM
Renaissance™, ncnonb3yemas B cryyae
MOBPEXOEHNS U BbIXOAA U3 CTPOS KnanaHa-
oTcekaTens;

e NByHaMNpPaBAEHHbIN N30AALMOHHDBIN KnanaH
OptiBarrier™ mexaHn4eCckoro AeNCTBUSA, aKTUBUPYEMbIN
WMHCTPpYyMeHTOM nnn RFID-meTKom;

® cycTema rasmdTHOM aKClyaTaUmn CKBaXKMH
UltralLift ™,

[TOMUMO 3TOrO, Mbl TaKXXe npepyjiaraem pelleHnsd rno
CrNyCKy CKBa>KMHHOIO O60py,D,OBaHI/IFI, o6eor|ek-||/|Ba+0Lu,me
9KOHOMWYHOCTb, 6E30MAaCHOCTb U LIENIOCTHOCTb
CKBa>XVHbI Ha BCeX 3Tarnax pa6OTbI.
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e Temperature and pressure monitoring

e One or multiple interval flow rate control
e Zonal isolation

e Chemical injection

All the above technologies allow operators to increase
cumulative production along with reduction of capital and
operating expenditures under the most difficult conditions
all over the world.

9. Speaking about prospects, will smart completion
technologies be implemented at the majority of new
fields?

Weatherford: The need for this technology must be
considered in light of the current situation in the industry.
To create positive technological and economic effects,
simple and complex smart completions must be
incorporated into the design from the very initial stage.
The process of selecting candidate wells for smart
completion is not just an analysis; it’s a hard work that
requires building complex models and developing various
scenarios that account for the changing properties of the
produced fluids, reservoir and development target during
field development.

Because many smart wells have already been brought into
operation, we have accumulated extensive experience.
Therefore, this information can be jointly considered by
several parties — the operator, its design institute and the
service contractor which will carry out the project — before
implementing a smart completion.

Various companies use smart well technologies
worldwide; therefore it is necessary to consider the
capabilities of each supplier in this area and to evaluate

all possible solutions. This will eliminate unnecessary
limitations when selecting the supplier and the technology.
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Halliburton: OgHVM 13 KJtOYEBbIX acneKToB

B MPOEKTMPOBAHUM U BHEAPEHUN CUCTEM
NHTENNEKTYaNIbHOIrO 3aKaH4YMBaHMS CKBaXKWH SIBISIETCS
HaEXHOCTb, MO3TOMY B JOMOJIHEHME K OOLLENPUHSATBIM
OoTpacneBbiM CTaHOgapTamM kKomMnanHunern Halliburton 6binn
pa3paboTaHbl COBCTBEHHbIE, 3a4acTyto 6onee CTporne
CTaHAaapTbl, BbINOSIHEHME KOTOPLIX 0becneynsaseT
HaEXHOCTb KaxK0ro a/1leMeHTa cMcTeMbI. [ToMMMO
3TOrO Ha KaXKOOM 3Tane NPOM3BOACTBA W BHELPEHNS
HaMK MPUMEHSAETCS ONpedeseHHas cucTema

KOHTPOIS KavecTBa, obecneydmBatoLLas 3akas4nky He
TOJIbKO OOCTUXKEHME KPAaTKOCPOYHOro pesysibtara

B COOTBETCTBUWN C COrNacOBaHHbIM MIAHOM, HO

N NPOOOKNTENBHOCTL PaboTbl 060pyA0BaHNS,
rapaHTVpyroLLas AOCTVXKEHNS XKETAeMOro peaybTaTta
B Lie/1loM. o oKoHYaHuK npoLecca BHeOpeHWs BCe
MOJly4eHHbIE BbIBOAb! YHUTLIBAOTCS NpY paspaboTke
CNeayoLero NOKOEHNS PELIEHNA N TEXHOIOTUIA
NHTENNEKTYaNIbHOIrO 3aKaH4YMBaHWS CKBaXKMH. Takown
noaxo[, K NOBbILIEHNO HAAEXHOCTM MO3BOJIN HAM
00BUTBCS TOrO, Y4TO Mbl CTa/IM BEOYLLMM NOCTaBLUMKOM
TEXHOIOMUN VHTENNEKTYaIbHOIO 3aKaH41BaHNS
CKBa>KMH Ha pbIHKE.

CnCTEMbI MHTENIEKTYA/TbHOIO 3aKaHYMBaHNS

CKBaXXMH KOMNaHum Halliburton MoryT npumMeHaTsCs B

CNeAyLLMX HanpaBAeHUAX:

e ABTOMATUYECKOE PErYIMPOBaHME NMpu ra3nmudTHOM
aKcnyaraumm

e CTpOUTENLCTBO r1yO6OKOBOAHBLIX CKBaXKWH

CTpouTenbCTBO MOPU3OHTaSIbHBIX CKBaXKUHbI

CTpouTENbCTBO MHOMOCTBOJTbHBIX CKBaXKMHbI

MuorocTagmntbin Pl

MOHUTOPUHI TeMMepaTypbl U OaBfeHNS

e PerynunpoBaHune pacxona ogHoro un 6onee
VMHTepBasioB

e Pa3o06LUeHre nnacToB

e 3akayka xMmpeareHToB

Bce BbilIeynoMsIHyTbie TEXHOIOMN MO3BOSISIOT
KOMMaHNsIM-oMnepaTopam yBenmyimBaTb HaKoMIEHHYHO
006bl4y Hapsily C COKpalLleHUeM KanuTaslbHbIX

N NPOU3BOACTBEHHbIX 3aTPaT B CaMblX C/TOMHbIX
YC/IOBUSIX MO BCEMY MUPY.

9. FoBOpPSA 0 NepcneKkTuBe, O0/HKHbI N
WHTeNNeKTyasibHble TEXHOJIOMMX 3aKaHUYMBaHUs
BHeOpPATbCA Ha 6GOJIbLUMHCTBE HOBbIX
MECTOPOXXAEeHNN?

«Besepdhopno»: Bonpoc HEO6X0AMMOCT BHEOPEHNS
Takoy TEXHOJIOMMU OOJIKEH aHaIM3npoBaTbLCA C
Yy4eTOM CUTyaLun, CNoXuBLIeNcs B oTpacau. Ons
OOCTUXKEHUS rapaHTUPOBAHHOMO TEXHOIOMMYECKOro
1 BKOHOMUYECKOrO adhdeKTa NMPOLLECC BHEOPEHWS
CNCTEM VHTENNEKTYa/IbHOIo 3akKaH4yrBaHNA B
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Current intelligent completion technologies are
characterized by high flexibility: operators can select
from complex intelligent well completions (i.e. for multi-
zone and multi-lateral wells of various categories) or
simple assemblies with a downhole monitoring system
to facilitate reservoir monitoring. A full-field completion
operation may be implemented depending on the field,
the development method and other key parameters.

Halliburton: Development of the most gas and gas
condensate fields should start with the construction
of intelligent wells if possible. In this case operator
gets all the required information on the reservoir at the
very beginning of its development. Examples of using
monitoring systems at the initial stage of development
can be observed in Yamal region as well as in offshore
wells of Sakhalin and the Caspian sea. Further on,
with the correct use of the information obtained

and considering the capability to operate wells in
different modes, operators will be able to prevent a

lot of problems which may arise at later stages of
development. It should also be noted that intelligent
well completion technology is actively developing

and along with the enhancement of reliability of the
systems, the costs required for their manufacturing
and installation go down which certainly has a positive
effect on their introduction prospects. A good example
of cost optimization is SmartPlex™ system developed
by Halliburton which allows controlling up to 12 zones
using just 1 electrical and 3 hydraulic lines. Depending
on the setting depth, this system allows reducing the
smart well construction costs by up to 30% thanks to
reduced number of hydraulic lines, surface equipment
and simplified X-mas tree design.

CNOXHOM U NPOCTOM UCMONTHEHUN OOSIXKEH
NPOEKTNPOBAaTbLCA Ha aTare cTapTa npoekTa. Npouecc
Bbl60pa CKBa>XVH-KaHOWOATOB Ha NHTEeJIJIeEKTyaJIbHOe
3aKaH4MBaHne NPeacTaBnaseT cobonm He MPOCTO
aHanna, a KPONOT/IMBLIA 1 HENPOCTOW TPYA, A1

4yero TpebyeTcs NOCTPOEHNE CNOXHbLIX MOoaenemn

C OTPabOTKOW Pa3NNYHbIX CLEHAPUEB N3MEHEHNS
CBOWCTB 406bIBaeMbIX hONO0B, KOMIIEKTOPA U
o6bekTa B npoLecce pas3paboTK MEeCTOPOXKAEHUS.

[MOCKObKY Ha CEroaHALIHNM AeHb B paboTy 3anyLleHo
Y>KE MHOXXECTBO YMHbIX CKBaXKNH, COOTBETCTBEHHO,
HaMW HaKOMJIEH N COMMAHBIA OMbIT UX NPUMEHEHMS.

V1 Mbl 3Haem, 4TO elle OO 3Tana BHeApPeHNs

CNCTEMbI MHTEJINTIEKTYaJIbHOIO 3aKaH4YMBaHW4A

BOMPOC ee BOCTPEHOBAHHOCTY AO/HKEH COBMECTHO
npopabaTbiBaTbCA HECKOIbKNUMN OTBETCTBEHHbLIMU
CTOPOHaMM — HEDTErasoBOM KOMMNAHNEN, ee
NPOEKTHbIM MHCTUTYTOM 1 CEePBUCHbLIM MOAPAOYNKOM,
KOTOpPbIN ByOeT peanna3oBbiBaTb MPOEKT.
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Mo BCEMY MUPY TEXHOIOMMN YMHbIX CKBaXKWH
NPUMEHSAIOT PassIyHbIE KOMMaHMUK, NO3TOMY B
BOMpOCe NpopaboTkn HEOBXOAMMO YHUTLIBATb
BO3MO>XHOCTM Kaxkgoro nocTasLLMKa B JaHHOW
061acTn 1 OLeHMBaTb BCE MHOXXECTBO BapUaHTOB
PELUEHN, TEM CaMbIM yOaCTCH N36exXaTb HEHY>KHOW
OrPaHNYEHHOCTM NpPK BbIDOPE Kak MOCTaBLUMKA,

Tak 1 TexHonornn., CoBpeMeHHble TEXHOTOMNN
WNHTENNEKTYaNlbHOMO 3aKaH4MBaHUS OTINYatoTCS
MaKCUMasbHOM MMBKOCTbLIO: B 3aBMCKMMOCTN OT
MECTOPOXAEHNS, cnocoba ero akcnayataumm un
OPYrUX KNOYEBbLIX MAapaMETPOB ONepaTop MOXET
BbIOpaTb Kak CIOXKHYIO CUCTEMY UHTENEKTYaNbHOIO
3aKaH4MBaHVSa (HanpumMep, A9 MHOMO30HHbIX U
MHOTFOCTBOJIbHbIX CKBa)KMH Pa3/IMyHbIX KaTeropun),
Tak 1 NPOCTYO KOMMOHOBKY, OCHALLEHHYO
CUCTEMOW BHYTPUCKBA>KMHHOIO MOHUTOPWHIA AN
KOHTPONS paboTbl O6BEKTOB M SKCMyaTtaumm BCero
MECTOPOXAEHNS.

Halliburton: PaspaboTka 60bLINHCTBA ra30BbIX

1 Fa30KOHOEHCATHbIX MECTOPOXOEHNI OOMKHA
HaYMHaTBLCHA CO CTPOUTENLCTBA UHTENNEeKTyaslbHbIX
CKBaXXMH MPU HaNn4nm Takow BO3MOXXHOCTW. B

3TOM Cly4ae KOMMaHuga-onepaTop noay4aeT BCHO
HEeobXoaMMYIO MHOPMAaLNIO NO Pe3epByapy yxKe

Ha caMOM HadanbHOM 3Tane ero pas3paboTKu.
MprMepbl CMONBb30BaHNSA CUCTEM MOHUTOPWHIA

Ha Ha4YanbHOM aTane Pas3paboTKM Mbl MOXKEM
HabnogaTth B AHAO, a Takke Ha MOPCKUX CKBaXKMHaX
CaxanuHa n Kacnua. B ganbHenwem, npu rpaMmoTHOM
MCMOMb30BaHWM NOYyYEeHHON nHGOPMaLMn U C
YYETOM BO3MOXHOCTW 3KCMAyaTaLUMn CKBaXKMH Ha
pasHbIX pexmnmMax, KoMnaHn1-onepaTopy yaacTcs
npenoTBPaTUTb MHOXECTBO NPOBIEM, KOTOPbIE
MOTYT BOSHUKHYTb Ha Bonee No3gHux atanax
pas3paboTku. Takxke HEOBXOOMMO OTMETUTb, YTO
TEXHOIOMUS UHTEINEKTYaNbHOrO 3akaH4ymMBaHWs
aKTUBHO pa3BMBAETCS, U HAPSAY C NOBbLILLEHNEM
HaOEeXXHOCTU CUCTEM MPONCXOONT ONTUMM3ALNS
3aTpaT, HeobXxoaNMbIX OS5 UX MPOU3BOACTBA

1 MOHTaXa, 4YTO 6e3yC/IOBHO MONIOXKUTESIBHO

B/IMSIET HA MEPCMNEKTUBbI UX BHEOPEHUSA. XOPOLUNM
nPYMEPOM ONTUMKM3ALINMM 3aTpaT ABASeTCs cucTema
SmartPlex™, pa3paboTaHHaa komnaHuen Halliburton
1 MO3BONISIOLWASA KOHTPONMPOBaTL 40 12 30H npu
NMOMOLLIW BCEro NULlb 3-X rnapaBandecKnx InMHUn mn
OOHON 3NEKTPUYECKON. B 3aBUCUMOCTM OT FNyOuHbI
YCTaAHOBKMW, JaHHAs CUCTEMA MO3BONSET CHNU3UTb
3aTpaThl Ha CTPOUTEIbCTBO UHTENEKTYalbHOMN
CKBaXXMHbl 00 30% 3a cYeT coKpalleHns
KOM4yecTBa rmapaBanyecknx aMHUn, Ha3eMHoro
060pyaQ0BaHVS N YMPOLLEHNST KOHCTPYKLNK
dhoHTaHHOW apmMaTypbl.
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Ypan MyHupos - Ural Munirov
«Besepdpopgy - Weatherford

Ypan MyHVPOB OKOHYT YUMCKIMIA roCYaapCTBEHHbIN HEPTAHON
TEXHUYeCKU yHBepeuTeT. B komnanum Weatherford patotaet
y>xe bonee 5 neT, HauHan B 2011 rogy ¢ LOMKHOCTU MOIEBOrO
NHxXeHepa otaena OntuMmmaalms 0odbium B HosbpbckoM dunmane.
B 2013 roay 6b11 nepeBeaeH B MOCKOBCKUI 0GOMC Ha AOSHKHOCTb
MHXeHepa NPOEKTOB, FAe TRYAUTCS 1 MO Cell OeHb.

Ypan Hakonun 6onee Yem 10-NeTHUIA OMbIT PaboThl B
HedhTerasoBoi NMPOMbILLIEHHOCTH, CreLMann3npysch B
Taknx chepax, Kak UCTbITaHVs CKBaXKMH 1 MHOrohaaHast
PacxodOMETPUS, a TaKXKe BHYTPUCKBRKMHHBIA MOHUTOPUIHT .

Ural Munirov is a graduate of the Ufa State Petroleum Technological
University. He joined Weatherford 5 years ago. In 2011 he started
his career as a Field Engineer in the Production Optimization

group at the Noyabrsk branch; in 2013 he was transferred to the
company’s Moscow office and took the position of Project Engineer.

Ural has more than 10 years of experience in the oil and gas
industry, focusing in well testing, multiphase flow measurement and
subsurface well monitoring.

HALLIBURTON

Makcum Kapnos - Maxim Karpov
Halliburton

Makcm KapnoB OKOHYMI Fre010rn4ecKmin hakyibTeT MOCKOBCKOro
roCyaapCTBEHHOIO yHMBepcuteTa uMm. M. B. JTomoHocosa B 2002
rogy. Ero obwpin ctaxx paboTbl B HehTeraszoBow MHOYCTRUA
MpeBbILLAET NATHaALATL JIET, a reorpadusi paboTbl OXBATbIBAET
Poccuto, Kagaxctan n CLUA. Makcum UMeeT 3Ha4UTEbHbIA OMbIT B
Taknx 061acTsX, Kak UCMbITaHNe 1 3aKaHYMBaHNE CKBEXKMH, B TOM
Y1CNEe C MPUMEHEHNEM CUCTEM NHTENEKTYa/IbHOMO 3aKaHuYMBaHWS.

B HacTosiLLee BpeMSA OH 3aHUMAET LO/PKHOCTb PYKOBOAUTENS
oTaena passuTysa busHeca AenapTaMeHTa 3akaHuYMBaHNS CKBaDKIH
B Poccun.

Maxim Karpov graduated from the Faculty of Geology at
Lomonosov Moscow State University in 2002. His total length of
service in the oil and gas industry exceeds fifteen years, and the
geography of work covers Russia, Kazakhstan and the USA. Maxim
has substantial experience in testing and completion of wells,
including application of intelligent completion systems.

He currently holds the position of head of the Russian Completion
Tools Business Development.
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