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COILEDTUBING H

B nocneaHue roabl NonynApHOCTb KoNTIO6UHra B Poccun
CTPEMUTENbHO PAGTET; HAGKOJIbKO LMPOKO PacnpocThaHeHo
ncnonb3osaxue FHKT B Poccum cerogna?

Baker Hughes: Ha cerogHaLHW feHb hoT KOMTHOBMHIOBBIX
YCTaAHOBOK B Poccun oLeHVBaeTCs MprMepHO B 250 MalLvH
B Poccum n CHI™, 4yto Ha 24 mMalumHbl 605bLue, Yem B 2012
rogy (226 en.) 31o coctaBnseT 12.5% OT BCEro MUpPOBOro
hoTa KONTHOOMHIOBBIX YCTAHOBOK.

Schlumberger: B camom gene, TeXHONOrm rmbKmMx HaCOCHO-
komnpeccopHbix TRy6 (MMHKT) cTaHoBATCS BCe Bonee
pPacnpOCTPaHEHHbIMN Ha POCCUMCKIX HERTSHBIX 1 ra30BbIX
MECTOPOXKAEHMSAX. BbICOKMA YPOBEHL MCMOB30BaHNS
PECYPCOB B KOMMaHuu «LLIntombepyxe» sSBnsieTcs
OTparkeHVeM 3TOro hakTa, Hapsiay C TeM, YTO B HACTOsILLIEE
BPEMSI 3T YCITYIY Mbl OKa3bIBaeM BCEM KPYMHbIM
POCCUNCKMM HEDTEra30BbIM KOMMaHMAM-0MNepaTopam.

Weatherford: MGkve HacOCHO-KOMMPECCOPHbIe TPYObI
(THKT) BCe eLLe ropasno pexke NpuMeHsitoTest B Poccun
MO CPaBHEHWKO C APYIVIMI CTpaHaMM, MOCKOJbKY CTaBKM
KanuTanbHOro peMoHTa ckBaxkH (KPC) KpaHe H3KU U
CEPBVCHbIE KOMMaHWW, MpumMeHsitoLLme ['HKT, He cmornm
ybeanTenbHO NpeacTaBUTb HEDTSHBIM KOMMaHMSIM
MPEVMYLLIECTBA BHYTPUCKBEXKMHHBIX PabOT C NCMOb30BaHNEM
KosmtobKHra. OHaKo B CBSA3M C TEM, HTO MOpU30HTANIbHOE
BypeHe CTaNo MPUMEHSTTLCSA BCE Halllg, 3a MocneqHve aga
rofia O6bEMBI U HACO BbINOHEHHBIX MPOEKTOB BbIPOCSIO
NpreNMaVTeNsHO BABoe. PRoThl KOMTHOOMHIa KOMMaH
Weatherford perynsipHO nCnonb3ytoTCs Ha CKBabKMHaX
NS MPOBEAEHWS PEMOHTHBIX PaboT C MUHUMAaSTbHBIMI
MOBPEXAEHNSIMM MPU3abOMHOM 30HbI KONNEKTopa. A 310
3Ha4YMT, YTO BCE BOMbLLIE HALLIMX 3aKA3YMKOB MOHUMAKOT
peanbHyHO LEHHOCTb MPUMEHEHNST KONMTHOOUHIOBbIX
TEXHOMOMI,

Trican Well Service: KonmoBuHr MpoaorpKaeT nosb30BaThCst

B Poccum 60nbLUmMM CrpocoM. 9TO CBS3aHO C POCTOM
ncnonb3oBaHus ['PIT, rae KONTKBUHI MCNOb3yEeTCs Ha
3Tane O4ACTKN CKBabKWHbI. O4eBUaHbIE MPenMyLLIECTBA
M'HKT, cpeam KOTOPbIX MOXHO Ha3biBaTb BOSMOXHOCTb
OypEHVs Ha AenPECCUN, COKPaLLIEHHOE BpemMs MobuM3aLmm
1 MPOBeAEHVA paboT, YyHLLEHHYO 6e30MacHOCTb U
KOHTPOJTb CKB2XKMH, CTaHOBSATCSH BCe 6onee ACHbIMU )15
0nepaTopoB, YTO N OOBACHAET CTPEMUTENBbHBINA POCT
NCMOSIB30BaHMS 3TOM TEXHOMOM. 3TO MOATBEPXKAAET HE
TOMBKO POCT MOLLIHOCTEN OCHOBHbIX CEPBUCHBIX KOMMaHWIA,
HO Tarke 60MbLLIOE KOMMHECTBO MOSIBMBLLMXCA Ha PbIHKe
HOBbIX KOMMaHWM. CTOUT OTMETUTb, YTO COCTaB PaboT
TaKKe MEHSIETCS, MO MEPE TOr0, Kak KOHCTPYKLIMIN CKBaXKIH
MEHSKOTCS B CTOPOHY CIIOXKHBIX MHOMO30HHbIX 3aKaH1BaHIN,
BbIMOSHAEMbIX /151 MHTEHCUDUKALIN MPUTOKA B OTAENBbHbIX
30Hax. /1 B Takmx cry4asix, cdhepa MprMeHeHs KOmoouHra
PaCLLMPSIETCS 3a CHET UCMOb30BaHWST BHY TRUCKBaXKAHHBIX
MPVBOPOB N MHCTRYMEHTOB /151 3aKaHUMBaHMS CKBaXKIH,
Crycka 3ab0HbIX ABUraTenei U T.4,

www.rogtecmagazine.com

Coiled tubing has hecome increasingly popular in Russia in
recent years. What is the current level of utilization at the
moment?

Baker Hughes: Current market data estimates a CT unit count
of roughly 250 in Russia & the CIS, which is up 24 units from
the 2012 count of 226. This is 12.5% of the total world CT
count.

Schlumberger: Indeed, coiled tubing technologies are
becoming more prevalent across Russian oil and gas fields.
The high level of Schlumberger resource utilization is a
reflection of this, in addition to the fact that we are currently
engaged with all major Russian oil and gas operators for this
service provision.

Weatherford: Coiled tubing (CT) is still greatly underused in
Russia in comparison to other countries because 1) workover
(WO) rates are extremely low and 2) CT service companies
have failed to convince oil companies about the advantages
of CT interventions. However, with the increase of Horizontal
drilling, market have been picking up for the past 2 years in
job quantity and variety. Weatherford CT fleets are constantly
used on wells that require interventions to ensure minimum
near-wellbore reservoir damage. Clients are really becoming
more aware of the CT added value.

Trican Well Service: Coiled tubing remains in high demand

in Russia. This is related to increasing volumes of fracturing
operations where CT is used for cleanout stage. The obvious
advantages of CT, including underbalanced operations,
lower time for mobilization and work performance, better
safety and well control, etc, are becoming clear for the
majority of operators so the level of utilizations grows rapidly.
This fact is supported by not only the increase in capacity

of the major service companies but also the number of

new companies that re appearing on the market. It is also
worth mentioning that the scope of work is changing with
well designs moving more towards the complex multizone
completions for the selective stimulation and production. For
these applications the role of CT is widening, with

well intervention, completion tools, downhole motors etc.

CT is often used to carry out similar operations to wireline. What
are the main henefits of CT over wireline?

Balcer Hughes: CT has overall better penetration in horizontal
wells that require a tractor or other devices to get downhole.
CT also allows pumping operations to enhance the job while
running in or out of the hole. Telecoil specifically offers real
time logging while using CT.

Schlumberger: While wireline and coiled tubing services

can perform several common applications the fundamental
difference between the two services lies in the fact that coiled
tubing allows operation in a wider range of well conditions,

in addition to the ability to pump fluids and access highly
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B TVIBKME HACOCHO-KOMITPECCOPHbIE TPYBbI

KonTio6UHr yacTo Mcnonb3yeTca AnA BbiNoHeHUA TeX e
onepauumii, YyTo U Ha Kabene. KaKoBbl 0CHOBHbIE NPEUMYLLECTBA
Mcnonb30BaHNA KONTIO6MHra nepef1 cnyckom Ha Ka6ene?

Baker Hughes: KonTobuHr ny4dile noaxoauT ans
FOPU30OHTA/TbHbBIX CKB2XKWH, IAE HEOOXOOMM CMyCK
CKBaKVHHOIO TPaKTopa 1im Apyroro 06opyaoBaHus.
KonmobuHr Takoke No3BONSIET MPOBOANTL HACOCHbIE
onepaLm Npu CrycKe 1M NOObEME U3 CKBEXKVHbI OS5
YAyHLLEHUS KadecTBa paboT. B yactHocTH, cructema
BHYTPUCKBaXKMHHOW CBA3M Telecoil no3BonseT nposoauTb
KapOTadK B peasibHOM BPEMEHN C UCTOTb30BaHNEM
KoNTHOOWHIa.

Schlumberger: JeicTBuTebHO, HEKOTOPbIE Biabl PpaboT
MOXXHO BbINOSHATL Kak Ha kabene, Tak 1 Ha MHKT, Ho
byHOAMEHTaNbHOE pasnnyme MexXay 3TVMN BUOAMN YCIyr
3aKMo4aeTCa B

TOM, 4TO THKT
MO3BOSIAKOT BECTU
paboTbl B 6onee
LLIMPOKOM Amana3oHe
CKBaKWHHbIX
YCNOBUI, a TaKkxKe
3aka4mBatb ronapl
1 OCYLLIECTBATb
[OCTYMN B CKBa>KMHbI
€ 60MbLUMM OTXOO0M
OT BepTVKan n
FOPUSOHTaSbHbIE
CKBavKMHbI. B
paspaboTaHHOM
KOMMaH1en
«LLIntombepxe»
cucteme ACTive*

— CemelcTBe
TexHonorvn MHKT,
paboTaroLyX B
PEeXVMe peanbHOro
BpemeHu, — npenmyliectsa 'HKT peannsosaHbl B
MpenoCTaBNEHN BO3MOXHOCTI COBUpaTh 1 aHanM3npoBaTb
FNYyOUHHbIE JaHHble, CNEeOUTb 3a XOO0M BbIMOSHEHMSA PaboT,
CHWPKaTb PUCKN 1 YBENNYMBATL A00bIHY.

Weatherford: M'vb6kune HKT — a10 ropasno 6osbLue, Yem
MPOCTO 04epedHoN crocob crnycka 0bopyaoBaHNA B
CKBaXKVIHY, 1 UIMEHHO MOSTOMY Y1CTIO PaboT, MPOBOAVMBIX
Ha MHKT, sHauMTenbHO NPEBbILLAET KONYECTBO
MPOEKTOB, KOTOPbIE MOXHO BbIMOSHUTL C MOMOLLIbIO
KapoTaxkHOro kabens. MHKT no3BoasoT BbINONHATL
HemnpepbIBHbIE OrnepaLmn 6e3 rNyLLEHS CKBaXXIMH, Mpu
3TOM MPaKTUHECKN EXKEOHEBHO M300PETAKOTCA BCE HOBbIE
CMOCODbI MPUMEHEHWS CYLLIECTBYIOLLINX 1 0PaboTaHHbIX
MHCTPYMeHTOB. LenaptameHT PaboTsl 4epes HKT
komMnaHum Weatherford npeonaraet cotH/ NprbopoB

W LeNbIA P, FOTOBbIX TEXHONOMMHECKIX peLleHuin. Mbl
npenyiaraeM Nakepb! ANs YayHLLEHS 30MaUMA MHTEPBAIOB
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deviated and horizontal wells. The Schlumberger ACTive*
family of live downhole coiled tubing services builds upon
these benefits by providing a means to acquire and validate
downhole data, monitor job progress, reduce risks and
enhance production.

Weatherford: CT is much more than just another conveyance
mode, and the variety of operations in CT goes way beyond
those that wireline can achieve. CT allows continuous
operations with underbalanced wells, and new applications
for existing and new CT tools are invented almost every day.
Weatherford’s Thru-Tubing product line offers hundreds

of tools and a vast array of solutions. We offer packers

to enhance wellbore isolation and stimulation, fishing and
milling tools to help with removal or remediation of wellbore
obstacles, and a comprehensive selection of tools to help
with perforating, logging casing, and tubing exits. Almost all
of these services
can be provided
via WO rig. All of
these operations
can be conducted
to ensure little to
no impact on the
reservoir, while
maintaining a small
footprint on the
surface.

For many years, CT
was primarily used
for post-fracturing
cleanout, but for
the past few years,
Weatherford has
started doing milling,
abrasive perforation,
fishing, tubing
cutting, and other
high profile interventions in Russia.

Trican Well Service: The increased number of horizontal

wells and complicated well profiles demand a special
approach for intervention techniques. Often, conventional
wireline techniques are not appropriate to convey tools

to producing levels. On the other hand, Coiled Tubing is
well suited to conduct such operations in extended reach
wells. Advantages over drill pipe or wireline conveyed
logging include the rigidity and strength for deviated or
high flow-rate applications allowing access not only to
horizontal sections or the well, but also passing the severe
doglegs in the well profile; logging cable is protected by
CT pipe for tough or aggressive conditions; continuous
circulation ability, e.g., for lubricating fluids or nitrogen

gas for maintaining underbalanced condition of the well
especially in formations with low pressure where otherwise
the inflow is not possible.
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[inst npoBefeHus ruapopaspbisa
nnacra Mbl cospanv wapbl ans P
In-Tallic™, koTopble BblAEPXMBAIOT
BbICOKME J1ABNIEHNSI U OTKPbIBAKT
MycpTbl ['PI1 6e3 aedopmupoBanms, a
rocne 3Toro NoNHOCTLK) PacTBOPSKOTCS
C MPOrHO3MPYEMON CKOPOCThH B
3aBUCMMOCTM OT NNIACTOBbIX YCOBWIA.

I
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[loBepbTech 6onee yem 100-neTHeMy 8.890 ou ~ 22 vaca

ONbITY NoApa3AeneHnsa 3aKaH4MBaHUs
CKBaXXWH AN YBENUYEHUS
apdexTuBHocTH U noBbiweHus KUH

Okono 90 neT Hazag, ¢ Tex Nop Kak 6aliMak KOMOHHbI
komnanun Baker Hughes 6bin npumeneH B Poccuy,

7.308 cm ~ 80 yacos
By

3.861 cm ~ 110 yacos

MHXKEHEPbI 1 y4eHble Hallei KOMMaHuU He NepecTaBanu
paboTaTh Haf ynyylieHuem 060pyAoBaHus Ans
3aKaH4MBaHMs W NOA3EMHOTO PEMOHTA CKBaXWH. [ NaBHast
3afia4a paboTbl HALLKX COTPYAHMKOB - MOMOYb 3aKa34nKy

~ 250 4acoB Yaca
MapameTpbl ncnbitanus: 66°C, 3% KC

Advancing Reservoir Performance

L0ONTbCA MakcumansHoi Jobblun YB 6e30nacHo 1 3¢hdekTUBHO.
HanpuMep, yxe CerofHs, ¢ NoMOLLbK CUCTEMbI MHOTOCTaAUIHOTO
3akaHuneanms FracPoint™ Mbl MOXEM CIKOHOMUTb HECKONBKO AHEN Npu
nposeaeHuu [Pl B ropu3oHTanbHOM CTBOME. A Hala HaHOTEXHONOrUst
pacTeopsitoLmxcs Wwapos ans [P In-Tallic™ no3sonsieT npoBecTh onepauum
no PN ewwe 6onee 3chheKTUBHO U HALEXKHO.

Casixutech ¢ npeactasutenem Baker Hughes yxe cerofHs ans BbIroaHOro
UCNONb30BAHMS BbICOKMX TEXHONOMMIA HA MECTOPOX EHUSIX.

AL
BAKER
HUGHES

A hitp://www.bakerhughes.com/products-and-services/completions



B TVIBKME HACOCHO-KOMITPECCOPHbIE TPYBbI

B CKBaXKUHE N MHTEHCUMMKALIA MPUTOKA, UHCTPYMEHTDI
0N NPOBEeAEHVS NOBUIbHBIX U (DPe3epOoBOHHbIX PaboT C
LIeNbO YCTPaHEHWA MPENSTCTBUN B CTBOME CKBaXKMHDI, &
TaKKe LLIMPOKUIM CMEKTP NHCTPYMEHTOB [/151 BbIMOSHEHNS
nepdopaumm 1 reoUanNHeCKNX CCnenoBaHnin Hepes
obcaaHyro KOMOHHY U konoHHy HKT. Bce nepeyncneHHblie
onepaLy MOXHO BbINOSHATL C MOMOLLBIO pnoTa MHKT
npakTn4eckn Bes yLlepba o1a nnacTa-KonnexkTopa, npu
3TOM 3aHVIMast MUHUMAaTBbHYHO NnoLlaab Ha 6ypoBOW.

CTouT OTMETUTB, YTO A0Nroe Bpems hnoT MHKT
1CMONb30BasICA
MPENMYLLIECTBEHHO
01151 O4MCTKM 33604
nocne Pl1, Ho BOT
Y>KE HECKOJBbKO

net Weatherford
ncnonbayet ['HKT
0119 NpOBeOeHNS
dpesepoBaH/g,
MMOpPONECKOCTPYMHOMN
nepdopaupmn,
NOBUNBHbIX PabOoT,
pe3kn HKT n gpyrmx
LLIMPOKO N3BECTHBIX B
Poccun CKBaXKMHHbIX
onepaumn.

Trican Well Service:
PacTtylime obbembl
FOPU30OHTA/TBHOrO
OypeHVs 1 BCe 60ree CIOXKHbIE KOHCTPYKLIMN

CKBaXKVH TPeBYIOT CrielpansHOro noaxoaa K TEXHUKE
BHYTPVICKBXKUHHBIX paboT. 3a4acTyto, TPaanLMOHHbIN
kabesnb He MoaxoauT ANS CrycKa MHCTRYMEHTA K
NPOOYKTVBHBbIM MHTepBanam. KonmobuHr »xe, HanpoTuB,
XOPOLLO MOAXOANT AN TaKUX OrepaLmin B CKBaXKMHAX

C 60bLLUMM OTXOAOM OT BepTukann. [penmyliectea
KONTIOBMHIa nepen, CryCKOM KapOTabKHOIO MHCTPYMEHTa
Ha kabene 1 BypubHbIX TPyGax BKKOYarOT

MPOYHOCTb U CTOMKOCTb [J19 PaboThbl B HAKIOHHBIX 1
BbICOKOAEOUTHBIX CKBaXKMHAX, OBECTEHMBaAs HE TOSIbKO
[OOCTYN K FOPU30HTaSTbHbIM YHacTKaMm, HO 11 BOSMOXHOCTb
MPOXOXAEHNS CUIBHO UCKPUBIIEHHBIX YHaCTKOB MPOodnsIs
CKBaXKVHbI; 3aLLMTY KAPOTaKHOIO Kabensi KONMTHOOUHIOBOM
TPyoon ans paboTbl B CIIOXKHBIX 1 arpPeCUBHbIX CPeaax;
BO3MOXXHOCTb MOCTOAHHOM LIMPKYNSLW, TaK, ANS XMUOKAX
CMa304HbIX MaTepuasnioB U asoTa ANst NoOAepKaHNS
OTpULIATENBHOrO AaBNEHNUS Ha MIacT, OCOBEHHO A1
NAacToB C HU3KMM JaBEHVEM, MAE TOSIBKO TakuM 06pa3oM
MOXXHO 00eCreqnTb MPUTOK.

Wcnonb3oBaHue KonTioGMHIa N0O3BONACT onepaTopam
JKOHOMUTDL CPEACTBA Ha NOBTODHLIX BXOAAX 11 PEMOHTE
ckBaxuH. Kak 3To jocTuraerca?

Baler Hughes: PemoHTHble paboTbl B CKBaXKMHAX MOBbILLIAIOT

ROGTEC
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CT has the potential to save operators money on workover and
reentry operations. How is this achieved?

Baker Hughes: Workover rig operations incur higher costs per
day and they also span over a significantly longer amount

of time than CT operations. CT operations enable live well
interventions that do not require typical workover or well kill
operations and the associated near wellbore damage. Speed
and economy have emerged as clear advantages relative

to keeping a well online versus shutting in/well kill to enable
historical workover interventions.

Schiumberger:
Russian oil and gas
operators are under
constant pressure to
reduce lifting costs
and coiled tubing
services have proven
to be the most
effective solution for
workover and re-entry
operations. This is
achieved by reducing
operational time of

for well intervention
applications, in
addition to minimizing
the impact of well
intervention on the
producing reservoir. A
good example of this is the role that coiled tubing plays in the
complex fracturing cycle of multilayer wells in which hydraulic
jetting perforation, wellbore clean-out and nitrogen lifting
services are combined. This is proven with the Schlumberger
AbrasiFRAC* abrasive perforating and fracturing service.
With the AbrasiFRAC technology the overall cycle of well
preparation post-fracturing activity is reduced from 30

to 15 days, when compared to conventional workover
methods. Due to the minimum impact on the producing
reservoir, productivity index improvements of 13-14%

have been experienced. One operator confirmed the lifting
cost improvements enabled by the introduction of the
AbrasiFRAC service and as a result, the company has made
the technology a standard for most of its operating fields.

Weatherford: CT interventions are faster and safer than WO
operations. The CT string is a continuous pipe that can be
run in and out of the well with continuous circulation and
without any downtime for connections. This continuous pipe
also limits the interaction of workers, effectively eliminating
the health and safety issues associated with pipe handling.
Also, as mentioned above, CT operations can be carried out
with underbalanced wells in order to minimize fluid invasion
in the near-wellbore region. Well control that is achieved
with continuous pipe significantly reduces the release of
undesirables into the environment.

www.rogtecmagazine.com
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©KE[HEBHbIE PACXOMpl, a TAKKE OJIATCA 3HAYUTENBHO
[00nbLLE, YeM KOMTHOOMHIOBbIE onepauyn. KonmmoonHr
MO3BOSIAET MPOBOAUTL BHYTPUCKBaKUHHbIE PaboThl B
3KCMNyaTUPYEMbIX CKBaXKNHAX, YTO HE TPEDYET MyLLIEHNS
CKBaXKWHbI U TUMMYHBIX OrnepaLyii o PEMOHTY

CKB&XKMH 1 MOMOraeT n3beratb CBA3aHHbIX C TaK/MM
MEPOMPUSTUAMI MOBPEXAEHNA MPU3abOMHON 30HbI.
CKOpOCTb 1 3KOHOMHOCTb — SIBHblE MPEUMYLLIECTBA PaboT B
3KCNyaTUPYEMOW CKB2XKMHE MO CPaBHEHMIO C OCTAHOBKOW/
FNYLLUEHNEM CKB2XKMHbBI J151 MPOBEAEHNS TPAOMLIMOHHBIX
PEMOHTHbIX OrepaLii.

Schlumberger: Poccuitckvie HedhTerazosble KOMMaHM-
oneparopbl HAXOAATCHA Mo, MOCTOSHHBIM JaBEHVEM
HEOBXOAMMOCTU COKPALLIEHNST SKCITyaTaLIOHHbBIX
pacxonoB, 1 TexHonorum M'HTK sapexkomeHnaosan

cebst Hambonee athHeKTNBHBIM METOAOM PabOT Mpu
KanUTasibHOM pemoHTe CkBarkH (KPC) 1 BbIBOAE CKBEDKMH
3 KOHCEepBaLWM. STO 6bI10 AOCTUMHYTO MyTEM COKpaLLEHIS
BPEMEHN PabOTbl MPW BbIMOMHEHNM BHY TPUCKBADKUHHBIX
onepauyn, a Takke nyTem MUHUMN3aLM BOSAENCTBUS
PaboT B CKBaXKMHE HA MPOOYKTVBHBIN MAaCT. XOPOLUMM
MPVIMEPOM STOrO SBMSETCH POSIb, KOTOPYIO UrparoT

'KHT B umkne ruapopaspsisa nnacta (MPlN) B
MHOMOMIaCTOBbIX CKBaKMHAX, B KOTOPOM CKOMOUHMPOBAHBI
MMOPONECKOCTPYNHOE nepdopuposanmne (M1M), ouncTka
CKBaXKMHbI 11 OCBOEHME CKBaXKVHbI a30TOM. B 3TOM

The diversity of CT allows us to perform different types of
operations into a hole in one run, reducing trips to save
money and reduce risk. For example, combined, single-

trip operations include cleanout and gas lift, cleanout and
milling, abrasive perforation and cleanout, acid treatment and
cleanout, etc.

Trican Well Service: Coiled tubing technology has several
significant advantages in comparison with the other methods.
The capacity to create a continuously underbalanced

state with low bottomhole pressure for the flowback of
unconsolidated formation solids, a variety of downhole
operations performed in one (or more) run (s) and a decrease
in treatment time. Using coiled tubing for this purpose
improves well productivity, boosting fracture conductivity and
ultimately decreasing the number of workover operations
associated with downhole equipment failure caused by solids
production. Typically, CT efficiency is estimated by two major
parameters — time spent on the well and the costs for the
operator in comparison with using workover rigs. In recent
years due to the changes in technology and operational
efficiency of both techniques the differences in these
parameters has decreased significantly. Time spent on each
can be similar, as are mobilization and overall expenditures
due to the growing supply of CT in the market. However, the
principal advantage of CT for the operators is its impact on
the production. The overall cycle of well intervention with a

ACTive

CEMEWCTBO TEXHOJIOMWI THKT B
PE)XXMME PEAJIbHOI0 BPEMEHM

MoHUTOpWHE, oNTUMKU3ALA 1 PaboTl
B CKBAXIIHE — 33 OVH CMyCK.

ACTive — cemeiictBo TexHonoruid FHKT B pexume peanbHoro BpemMeHit — npeaocTaBut
HeobxoauMYyH BaM WHOpPMaLIVK UMEHHO TOrAa, KOraa OHa BaM [EACTBTENLHO HyXHa.
OnToBonokoHHsle nuHuK B ['HKT coeanHAKT rybuHHbIE AATYMKN C CUCTEMOI KOHTPONA 1
YNPaBNeHNA Ha NOBEPXHOCTM, 4TO IaET BaM BO3MOXHOCTb ObICTPEE MPUHMATB NpaBUfbHbIE
peLueHuA. MephoprpoBaHie ¢ TOYHbIM KOHTPONEM MyBUHbI, FraMMa-kapoTax, MOHUTOPUHI
MEXaH31pOBaHHOI [0BbI4Y U MHOMOE IPYroe — B PeanbHOM BPEMEHN 3@ OIH CMYCK B CKBAXIHY.

MoppobHee cMm.:

slb.com/ACTive

ACTive — ToBapHbIi 3HaK komnatuu LLiniomGep: 2013 Schlumberger. 13-CT-0011

Schiumherger




B TVIBKME HACOCHO-KOMIMPECCOPHbIE TPYEbI

KOMIMJIEKCE OMnepaLinii XOPOoLLIO cebst 3apekomMeHaoBana
paspaboTaHHas komnaHnen «LLIntombeprke» TEXHONOMs
[T v TP AbrasiFRAC*. bnarogaps NpyMEHEHNIO 3TOW
TEXHOMOMM ANMTENBHOCTb MOJSHOMO LiMKI1a paboT no
MoaroToBKe CKBaXKWHbI nocne Pl cHrannack ¢ 30 oo 15
[OHEN MO CPaBHEHMIO C TPaANLMOHHBIMK MeTodammn KPC.
MUHUMN3aUWIS BO3OENCTBUA Ha MPOOYKTUBHbIA MiacT
VIMesia CBOUM PE3YSILTATOM YBeSINYeHne koadhduupmeHTa
NpPoayKTMBHOCTN Ha 13—14%. KoMnaHus-onepatop
noATBepaMna, YTo BHegpeHue TexHonorm AbrasiFRAC
OENCTBUTENBHO MO3BONIO COKPATUTL SKCM/TyaTaLMOHHbIE
pacxofpl U YTO KOMMaHWS MPUHSANA 3Ty TEXHOSOMKO

B Ka4eCTBe CTaHOapTHOM Ha BOSbLUMHCTBE CBOWX
MECTOPOXKAEHUISX.

Weatherford: BryTtpurckearkimHHble paGoTsl Ha I'HKT ropasno
MeHee 3aTpaTHbl Mo BpeMeHM 1 Mpu 3ToM Kyaa 6esonacHee,
Yem paboTbl Ha apyrux arperatax KPC. KonorHa MTHKT
MpeacTaBnsieT CoO0M HEMPEPBIBHYIO TRYOY,
KOTOPYHO MOXHO CMyCKaTb B CKBaDKUHY

1 MOAHVMATL U3 Hee NP MOCTOSIHHOW
LMPKYNSumn 1 6e3 noTepy BPeMEHM Ha
HapalLyBaH1e MHCTpyMeHTa. Ee npumeHene
TarKe COKpaLLaeT CTeneHb y4acTs

pabo4mnX B onepaLyisix, TEM CambIM YCTPaHssS
nMpobnembl 6e30MacCHOCTY, CBSA3aHHbIE

C MNPOBELOEHNEM CIMYCKOMNOLBEMHbBIX
onepaun (CIO). Kpome Toro, Kak y»xe
rOBOPWIOCK BblLLE, ornepaupmn Ha THKT moryT
BbINOHATLCA 663 rNyLweHna CKBaxKNH 014
MUHYMM3aLMN BO3OENCTBUSA XKUOKOCTU Ha
MpU3aboHytO 30HY. C MCMOBE30BAHNEM
HEMPEPbLIBHOM KOSIOHHbI TPYO MOXHO A0CTUHb
TaKOro YPOBHSI YNPAaBEHNA CKBXKNHOWN,
KOTOprVI MO3BOT 3HAYUTESIbHO COKPATUTb
BbIOPOChHI HEXENATENbHbIX BELLECTB.

BonbLuoe pasHoobpasve sroos MHKT
MO3BONSAET BbINOHATE Pa3nHHbIe BUObI
pPaboT B CKBaXKMHE 3a OAHY Onepauuin 1 CoKpalLaTb
konmyecTBo CIMO Ans SKOHOMUN CREACTB U CHYKEHUS
PUCKOB. Hampumep, MoXxHO kKoMBuHMposaTtb CI'O

TakM 06pa3oM, HTOObI 3a OAHY OrepaLto BbINONHWTbL
MPOMbIBKY CKBaXKVHbI 1 ra3nndiT, MPOMbIBKY CKBaDKUHbI

1 (hpesepoBaHre, MaponecKOCTRYNHYIO nepdopaumio
MPOMBIBKY CKBEXKMHbI, KUCMIOTHYIO 00paboTKy 1 MPOMbIBKY
CKBaXXMHbI U T.M.

Trican Well Service: Mo cpasHeHWIO ¢ OpyrM METOOaMM,
KONTOOMHIOBAst TEXHOMOMMSA UMEET HECKOSBKO 3HAYNMbIX
MPEVMYLLIECTB: BO3MOXXHOCTb CO3AaHMsi MOCTOSHHOM
OEenpeccm Ha NnacT Mpwv HU3KOM 3a00MHOM AaBNEHM O
0BpaTHOro MPUTOKA HECLIEMEHTUPOBAHHOM TBEPOON dhasdbl,
BO3MOXXHOCTb MPOBEAEHNS Pa3NIMHHBIX BHYTRUCKBEXKMHHBIX
onepauii 3a OOMH UM HECKOSTBKO PENCOB, SKOHOMS
BPEMEHM Ha 06PabOoTKy. VIcnonb30BaHne KOTHOOMHa

ONs 3TUX Liener No3BONSET YBENNYUTL AEOUT CKBaXKUHbI
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minimized, or even absent negative influence to the reservoir
allows wells to produce quicker and at their maximum
potential. This is possible due to the pumping capacities of
CT including the nitrified, foamed or even pure nitrogen gas
pumping and reliable well control.

How do you ensure well safety and control during CT
operations?

Baker Hughes: Baker Hughes management systems,
procedures and processes ensure that safety is paramount
in the way we conduct our well intervention operations.
With a combination of our constantly evolving processes
and the use of pressure control equipment with up to date
strict API standards, thorough maintenance and certification
processes, we provide reliable pressure control during CT
operations. The Baker Hughes track record in pressure
control has established us as a market leader and we

continue to evolve and improve with a “zero incidents”
philosophy.

Schlumberger: Schiumberger has implemented its coiled
tubing operations standard that complies with and
exceeds the national regulations. The objective of the
standard is to prevent injuries of personnel involved
and minimize potential damage to equipment used in
coiled tubing operations. This standard sets the criteria
for personnel competencies involved in the operations,
as well as the specification for assets and blow-out
prevention equipment, based on the well risk category.
Outlined in the standard are detailed procedures for
contingency operations to reduce the severity of a
potential incident. The standard must be followed at all
levels of the organization as part of the Schlumberger
service quality and HSE management system that ensures
safe service delivery and superior service quality.

www.rogtecmagazine.com
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B TVIBKME HACOCHO-KOMIMPECCOPHbIE TPYEbI

Yepes yBeNMYeHe NPOHMLIGEMOCTU TPELLWH, B
KOHEYHOM UTOre MO3BOSIAA COKPATUTL OOBEM
PEMOHTHbIX PaboT, CBA3aHHbIX C MOMIOMKaMM
CKB2XXMHHOIro 060pyA0BaHVSA BCNeaCTBME
ckonneHnst Teepdon daabl. O6bIMHO

3P HEKTVBHOCTL KOMTIOONHIA ONPenenstoT Asa
OCHOBHbIX MapameTpa: BPeMs CKBaXKNHHBIX
pPaboT 1 X CTOMMOCTb A5 oneparopa no
CPaBHEHWIO CO CTOUMOCTBIO YCTAHOBOK /153
PEMOHTA CKBXKVH. 3a MOCNeAHVe rofpl,
onarofapst U3MeHeHVsIM B TEXHOSOMN

1 SKCryaTaLmMoHHOM 3hHEKTUBHOCTY

060X METOLOB, Pa3HNLIA MEXY STUMMN
rnapameTpamm cTana MeHee 3HaqMon. Bpems
Ha MpoBedeHWe ONPeaeNeHHbIX PaboT MOXET
ObITb CPaBHUTENBHO OOMHAKOBbIM, PaCcX0ab!

Ha MOBUIN3aLMIO TaKKe CONOCTaBUMbIMM, 1
Jake CTOUMOCTb PaboT YKe MOYTU CPaBHSIach,
4TO B BOJbLLEN CTENMEHN 06S3aHO CHIDKEHWIO
CTOVMOCTW KOSTTHOOWHIa BCNEACTBYE

pOCTa NPenIOKeHNs Ha pbiHke. OaHaKo
MPUHLMNMabHBIM MNRENMYLLIECTBOM KOSTTHOOMHra
ABMIAETCA ero BINSHNE Ha MPOV3BOANTENBHOCTD
CKBaXKIHbI. BeCb LMK BHYTPUCKBaXKUHHBIX
pPaboT C MUHMMASTbHBIM U JaKe HyeBbIM
NMoBPEeXAeHNEM NiacTa No3BONSET ObICTpee
BBOAUTL CKBaXKMHbI B paboTy Ha KX
MaKCHMaJTbHOWM MPON3BOAUTENBHOCTU. 3TO
BO3MOXXHO Bnarogapsi TOMy, YTO KOTTHOOWHI
MOXXET MCMOMb30BaTLCS A5 3aKa4KM a3pUPOBaHHbIX
a30TOM XKUAKOCTEN, MEHbI UM AaDKE YMCTOro a3oTa npu
Ha[E>KHOM KOHTPOJTE CKBEDKMHBI.

Kak o6ecneynBaerca npoTuBodioHTaHHaA 6e30MacHOCTb NPU
pa6ore ¢ KONTHOGUHIOM?

Baker Hughes: Cvictembl ynpasnerus, pabouve npoLeaypb! v
npoLeccol Baker Hughes obecneunBatoT NepBOCTENEHHYHO
BaXKHOCTb 6€30MacHOCTV NMpW MPOBEAEHN
BHYTPVCKB2XKMHHbIX OnepaLmi. bnarogapst coveTaHmo
MOCTOSIHHO Pa3BMBaEMbIX METOAOB PabOoThbl 1 MCMOB30BaHMIIO
obopynoBaHUs ANst KOHTPONS AaBneHnst, pa3paboTaHHOro
Mo CTPOXaLLMM cTaHgapTam API, mocpeacTeom
MPOLLECCOB TEXHNHYECKOWN MOAAEPXKN 1 CepTUdUKaLmK,

Mbl O6ECMEYMBAEM HAOEXXHbI KOHTPOSTb AaBNEHNS MPK
MPOBEOEHMN KONMTIOBMHIOBBIX Ornepaumn. JocTvkeHns
Baker Hughes B TEXHONMOMSIX KOHTPONS AaBNeEHNS cagenanm
KOMMaHWIO IMAEPOM PbIHKA, U Mbl MPOA0IDKAEM YrTyHLLIATb U
pasBMBaTh HaLly OUIOCOMUIO «HYEBLIX aBapuii».

Schiumberger: Komnanus «LLinombepxxe» BBENa CTaHaapT
ans pabot MHKT, KOTopbIn He TONBbKO COOTBETCTBYET
rOCyOapPCTBEHHBIM HOPMAaTVBaM, HO 1 MPEBOCXOONT

vX. BBeoeHve ctaHoapTa MMeeT CBOEM LENbO
npenoTBpaLLEeHe TpaBMaTUaMa cpean BOBIEHEHHOMO
repcoHana 1 MYHMMU3aLMS BO3MOXHOCTU MOBPEXAEHNS
obopynoBaHUs, UCNosb3yemoro Npu padotax Ha MHKT.
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PoTO MpeaocTasneHo komnarven Trican Well Services
Photo courtesy of Trican Well Services ?

Most recently, Schlumberger released the CoilScan real-
time CT pipe inspection system, which minimizes non-
productive time by providing real-time pipe inspection
during CT operations. The system identifies CT pipe
defects prior to entry into the wellbore by combining real-
time dimensional measurements to proactively address
CT pipe failures. The CoilScan system is a portable device
that is attached to the CT reel and rigged up at surface,
and is the last component put on the CT unit. Real-time
dimensions are used to update the CT fatigue life, in
addition to the CT working envelope. The CoilScan system
provides a complete view of what is happening with CT
pipe at all times to enable our customers to consider

all aspects of pipe management and act accordingly to
mitigate failures.

Weatherford: CT fleets come with blowout preventers and
hydraulic pressure pumps that allow you to control the well at
any point during operations.

A typical CT spread includes a data-acquisition system which
allows us to see and control pressures, weight, rates and
other working parameters in the control cabin in real time.

Trican Well Service: Well safety and control during the CT
operations are achieved by two factors — reliable special
equipment and industry standardized work procedures.
The equipment part includes the three major components:

www.rogtecmagazine.com



COILEDTUBING H

OTOT CTaHOaPT YCTaHaBIMBAET KPUTEPNM KOMMETEHTHOCTA
COTPYOHVKaM, 3aHsTbIM paboTamm Ha MTHKT, a Takoke
TEXHNYECKME YCIOBMS HA MPOTVBOBLIGPOCOBOE
060pYyaA0BaHME 1 MPOYEE UMYLLIECTBO HA OCHOBaHWN
Knacca pUCKOB paboTbl CKBaXKUHBI. B cTaHgapTe ykasaH
NOAPOBOHbIN PerfiaMeHT aBapUNHO-BOCCTAHOBUTENBHBIX
PaboT A1 CHYDKEHWS TXKECTU MOTEHUMANbHOW aBapUIiHOM
cuUTyauum. STOT CTaHAaPT AOSKEH COBMOOaThCs Ha BCEX
YPOBHSAX OPraH13aLmn Kak 4acTb CUCTEMbI OBECTIEHEHNS
Ka4ecTBa, 30paBOOXPaHEHS, MPON3BOACTBEHHOM
6e30MacHOCTY 1 OXPaHbl OKPY>XaOLLIEN CPEAbl KOMMaHWN
«LInombep>xe», kKoTopas obecneqnBaeT be3onacHoe
NpenocTaBAeHe YCIyr U X BbiCOYalLLIEE Ka4ECTBO.

HenasHo komnaHus «LLintombepyxe» BoinycTtna CoilScan®
— cuctemy fedektockorim MHKT B peasisHOM BpeMeHN,
— C NOMOLLIBHO KOTOPOM MOXHO MAHYMU3VPOBATH
HEMPOV3BOAMTESBHbIE 3aTPATLI BPEMEHW MyTEM
ocyLecTBneHns aetbexktockorm M'HKT B peansHOM
BPEMEHM B MPOLECCe NMpoBeaeHus paboT. daHHas cictema
noeHpuumpyeT aedekTbl THKT 0o crycka B CKBaXKUHY,
NPOBOISA USMEPEHMSA PAa3MEPOB B PEASILHOM BPEMEHW [15
NpenoTepaLleHns paspyLueHnst THKT. Cuctema CoilScan
NpeacTaBnseT cobon NopTaTVBHbIN MPVOOP, 3aKpernsemMbii
Ha BapabaHe MHKT. MNonyvaemblie B pearsHOM BpeMeHN
JaHHbIE NCMOMB3YIOTCA ANs OOHOBEHMST CPOKa Cry»KObl

blowout preventers that act as the principal well control while
rigging up and down on the well and the main contingency
device when CT is in the well, stripper or hydraulic seals

that keep the well closed or in control while the CT is in the
well, and the double flapper check valves in CT bottomhole
assembly that prevent the flowback from the well through
the CT itself. The second part is related to industry accepted
and recognized procedures that all the field personnel should
follow during the operations. In Russia there is no state
standard for CT operations yet so the service companies
use the standards accepted worldwide and adapt to existing
local regulations.

CT offers a wide range of downhole applications from
circulation, logging, perforation, drilling, well hore cleanout,
well circulation, completions and production. Which of these
services do you offer in the region and which are the most
heavily in demand?

Balcer Hughes: In Azerbaijan, the most popular services
requested by customers include wellbore cleanouts, real
time logging by Telecoil, N2 well unloading, plug setting in
horizontal sections, cementing jobs, including P&A (plug

& abandon) and squeeze cementing, fishing and milling
etc. We are currently in the process of deploying additional
cutting edge CT technologies like concentric CT used for
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B TVIBKME HACOCHO-KOMITPECCOPHbIE TPYBbI

M'HKT no ycnoBusiM yCTaNOCTHOM MPOYHOCTY U HAMPSKEHNSIM
kostoHHbI MTHKT. Cuctema CoilScan npegoctaBnsieT MonHbI
0630p MPOLIECCOB MPOUCXOALALLMX C KONOHHOM MTHKT B
Ka>KObI MOMEHTbI BPEMEHM, MO3BOSIAA HALLIMM 3aKa34MKam
PaCcCMOTPETL BCe acneKTbl PyHKLUMoHMpoBaHus MHKT r
[OeCTBOBAaTb B COOTBETCTBIM C MOJTyHEHHON NHOpMaLEN
151 CHYDKEHWS OMepaLOHHBIX PUCKOB.

Weatherford: ®notbi MTHKT ocHaLLieHbl MPOTUBOBbLIGPOCOBbIM
06opyOoBaHNEM Y MOPABINYECKUMI HACOCaMM, KOTOPbIE
MO3BOSIAOT MOCTOSHHO KOHTPOSIMPOBATL PaBOTy CKBAXKUHDI
B MpoLiecce MpoBeAeHNs paboT.

CTranpapTHbIn Habop obopynosaHns ansa MHKT BktoqaeT
B cebs cucTteMy cbopa AaHHbIX, KOTopasi MO3BOSAET HaM
HEMoCpPeACTBEHHO B KabMHe orepaTtopa U B pexxrMe
peanibHOro BPEMEHN OTCIIEXXMBATL 1 KOHTPONMPOBATH
JaBneHve, BEC, CKOPOCTb 1 Mpo4ve paboune napameTpb!.

Trican Well Service: MpotusohoHTaHHas 6e30MacHOCTb
1 KOHTPOSb CKBaXKUH MpK paboTe C KOMTHOOUHIOM
OOCTUIFatoTCS 3a CHET ABYX (DaKTOPOB —

Ha[e>XHOro creuyanbHOro 060pyA0BaHNS 1
CTaHOapTU3MPOBaHHbIX B OTPAaC/ METOAOB paboThl.
YNOMsIHYTOEe 060PYA0BaHME BKIKOHAET TPW OCHOBHbIX
COCTaBNSAOLLMIX: MPOTVBOBLIOPOCOBbLIE MPEBEHTOPI,
[DEICTBYIOLLIME KaK OCHOBHOE MPOTUBOMOHTaHHOE
YCTPOWCTBO MPW MOHTaXKe-AEMOHTaxKe 060pYyA0BaHNS
['HKT Ha ckBavKMHE, 1 BbINOMHAET TeMnepaTyp)xe
MPOTUBO(OHTaHHbIE (DYHKLIM KOrAa KOMTHOOUHN

CMyLLIEH B CKBaXKMHY; MPOTUBOBLIGOCOBOE YCTPOMCTBO
Ha YCTbe CKBaXKMHbI (CTPUMMEP) U MapaBNHeCcKni
YNIOTHUTENb, MOAOEPXKNBAOLLME FEPMETNHHOCTb

NN KOHTPOSb CKBaXKWHbI BO BPEMST KONTTHOOMHIOBbIX
BHYTPVICKBaXKNHHbBIX [pa00T; U ABYCTBOPHbIE OBpaTHbIE
KnanaHb! Ha konTrobuHrosot KHBK, npenoTepalLatoLLme
MPOSIBEHNE CKBXKMHBI HEPE3 CaM KOTHOOUHI. BTOpoW
hakTop KacaeTcs MPUHATBIX 1 MPU3HaHHbIX B OTPac/IN
METOAVK PaboTbl, KOTOPbIX AOMMKEH MPUOEPKNBATLCS
BECb HE(PTEMPOMbICIOBbIN MEPCoHaN nMpu paboTe

C KONTIOBUHIoM. B Poccum noka He CyLLecTByeT
rOCYLapCTBEHHOIO CTaH4apTa Mo paboTe C KOMTIOBMHIOM,
MO3TOMY CEPBUCHbIE KOMMaHMN MOMb3YOTCA MPU3HaHHBIMM
MMPOBbLIMM CTaHOaPTaM1 1 aoanTupyroT paboTy noa,
CYLLIECTBYIOLLIE MECTHbIE HOPMBI.

KonTio6MHr MMeeT WMPOKWIA CeKTP o6J1acTeil NpuMeHeHna
— KapoTax, nepchopauua, 6ypeHue, 04ncTKa CTBONOB
CKBAXXMH, NPOMbIBKA CKBAXKVH, ONEepauvy no 3aKaHyMBaHuio
W 3KcnnyaTauvm cKBaxuH. Kakue ycnyri npeanaraer

BaLla KOMNaHWA B PErvoHe, 1 KaKkue U3 HUX NoNb3yTcA
Hau6onbLLMM cnpocom?

Baler Hughes: B Azepbaimkane, HabomnbLIMM CrPOCOM
Cpeny 3aKa34KOB MOJB3YHOTCS OHMCTKA CKBEXKMH, KapOTaK
B peaibHOM BPEMEHM C UCMOSIb30BaHMEM CUCTEMbI

Telecoil, nopaep>xaHmne ypoBHSA >XMOKOCTU B CKBEDKMHE
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cleanouts on low bottom hole pressure wells and Snapshot
for live well deployment perforating. We are also looking at
completion services through CT this year (deploying screens
or scab liners on CT). In Kazakhstan, we are also using CT
units for acidizing, milling, cleanout, fishing, through tubing
workover, nitrogen lift, and memory logging.

Schlumberger: Schiumberger Well Intervention Services has
the capacity to support all of these applications. In Russia,
we currently provide all of the mentioned applications. The
only exception is with coiled tubing drilling, and this is due
to the specific conditions of this application. We are working
towards establishing a workflow to accommodate for the
local conditions in Russia.

We also recognize the operations related to the fracturing
cycle—such as hydraulic jetting perforation, post-fracturing
clean-out and nitrogen lifts—have the highest demand in the
Russian market.

Weatherford: Weatherford’s Coiled Tubing and Thru-Tubing
product lines offer various kinds of services. We are technical
leaders with local experience in most of them. As mentioned
above, we have the widest variety of solutions in our portfolio,
readily available equipment in the country, as well as all the
required expertise.

We have been training local operators for the past seven years.
We have had a fully operational base for three to five years while
successfully implementing these technologies in the region.

Trican Well Service: As the Russian workover market grows
in volume and in sub segments, more and more applications
are be requested. Just a few years ago the majority of the
market was related to cleanout and kickoff operations.
Today, milling and drilling operations related to multizone
fracturing completions are being requested by the operators.
Sand jetting perforation technology, ISOJET, for fracturing

is utilized on wells in West Siberia allowing simultaneous
operations of fracturing on several layers and perforation
and isolation of zones with CT. With the growing volumes

of horizontal wells being drilled, production logging using

CT with installed cable, perforation and associated services
are becoming common for operators. The requests to run
inflatable packers, perforation guns, speciality tools for
extended reach wells and even downhole cameras are
gaining in popularity as well. Overall, CT applications are
growing with the increasing complexity of the well design
and the growing experience of operators who apply new
technologies appearing on the worldwide market.

CT can he used to drill a well from scratch. Is this technology
employed in Russia and what are the henefits and limitations of
CT drilling?

Baker Hughes: Most of the CTD technology (CT drilling)
applications are actually related to underbalanced

www.rogtecmagazine.com
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B TVIBKME HACOCHO-KOMITPECCOPHbIE TPYBbI

nyTeM 3aKadki a30Ta, YCTaHOBKA U30MALIMOHHBIX MPOOOK B
FOPU30HTaTbHbBIX CEKLIMSIX, LIEMEHTUPOBaHME, BKtoHast P&A
(MMKBMOALMIO CKB2XKMH C YCTAHOBKOW LIEMEHTHOIO MOCTa) U
MCpaBUTENBHBIN TaMIMOHaXK, NIOBUNbHbIE 1 (hpe3epoBoUHbIE
paboThl 1 T.M. B HacTosLLEE BPeMst Mbl BHEAPSIEM NEPEOoBbIE
KOJTTIOOVHIOBbIE TEXHOMOMN, TaKe Kak KOHLIEHTPUYECKMIA
KT, ncnonb3yembiii st O4UCTKN CTBOMA B CKBAXKMHAX

C HU3KMM 3a00HbIM JaBMIEHVEM U CcTeMa Snapshot,
1crnons3yemast st nepdpopaLym B paboTaroLLMX CKBaXKMHAX.
B 3ToM rogy Mbl Takoke MnaHnpyem npoBOaUTb 3aKaH4MBaHME
CKBE&XXVH C MCMOSb30BaHNEM KOSTTHOOMHIA (yCTaHOBKA
ceTHaTbIX PUNETPOB NI U30NUPYHOLLIMIX XBOCTOBMKOB MU
MOMOLLIM KONTHOBMHIa). B KasaxcTaHe Mbl Takoke MCMob3yem
KONMTHOOMHIOBbIE YCTAHOBKM A1 KUCNIOTHOM 06paboTKM
CKBaXXVH, NepdopaLym, NoBUbHbIX paboT, PEMOHTHbIE
paboThbl B ckBavKMHE Yeped HKT, oTkauky azota u [1C
KOMMaKTHbIMM 30HOaMM, criyckaembiMn Ha KT.

Schiumberger: MoppasneneHe BHYTONCKBAKUHHBLIX pacoT
komnaHun «LLinombepxxe» (Schlumberger Well Intervention
Services) pacnonaraeT BO3MOXHOCTAMM MOAAEPMKKN

BCEX 3TUX BMOOB paboT. B Poccun B HACTosILLEE BpeMS

Mbl MpeanaraeM ycayri BO BCEX YNOMSHYTbIX OB1acTsix.
EQyHCTBEHHBIM MCKITIOYEHMEM SBRSieTCH BypeHne Ha MTHKT,
B CBSI3M C OCOBEHHOCTAMM AaHHOM TexHonornm, OaHako
cendac Mbl paboTaeM Haf, COCTaBMNEHNEM MPOrPaMMbI
OEVCTBU MO adanTauum STOM YCyr K POCCUACKAM
YCIIOBUSIM.

MbI TakoKe MOHMMaEM, HTO OrepaLmn, CBA3aHHbIE C LIMKIIOM
paboT no NP1, Takme Kak M1, o4nMCTKa CKBaXKHbI MOCHe
[Pl 1 0CBOEHME CKBavKMHbI 230TOM, XapaKTepn3ytoTCH
HaVBbICLLVM CMPOCOM Ha POCCUNCKOM PbIHKE.

Weatherford: Jenapramertsl Pabotsl yepes MTHKT n PaGoTs!
yepes3 HKT komnanmm Weatherford npegnaratot camble
pasHble Budpl CePBMCOB. Mbl - BeayLLME Pa3padoTHKIM
0bopynoBaHus, 0bnagatoLLMe OMbITOM Ero MPUMEHEHA

B pasnyHbIX pervioHax. W, kak s ypke ynommHan, y

Hac B apceHase MMeeTCA MaKCUMasTbHO LLMPOKMIA
[O1ana3oH TEXHOMOMMHYECKIX PELLIEHW 11 060PYAOBaHNS
0N NPOBedeHVst Takoro poda paboT B Poccum, a BeCb
MePCOHaUT UMEET BbICOKYHO KBaUTMDUKAUMIO.

Y>xe 6onee cemm IET Mbl YCMELIHO 0ByHaeM MECTHbIX
onepatopos 'HKT, a Ha MpoTshKeHnn nocnegHux 3-5 net
Mbl BHEAPSIN COBCTBEHHbBIE TEXHOMOMM B PEMVIOHE, CO3AaB
B UTOre MOJSTHOCTBIO YKOMIMIIEKTOBaHHYHO OMEPaLMOHHYHO
taay.

Trican Well Service: Mo mepe Toro, kak B Poccum noet pocTt
N CEMMEHTUPOBAHNE PbiHKa YCyr B 06/1aCTV PEMOHTA
CKBaXKVH, BCe DOSIbLUE PasnyHbIX 06nacTen MpYMeHeHs
KONTIOOWHra Ha4MHAKOT MOSIb30BaTLCH CINpOCOM. Jnwb
HECKOJIbKO NET Hasap 6osbLuast YacTb pbiHka KT 6bina
CBsI3aHa C O4UCTKOW CTBOMA M onepauysiMm Mo Habopy
KpVBM3HbI. CeroHs CrpOCOM CPeay OnepaTopoB
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@PoTo NMpefocTaBneHo KoMnaHuen Trican Well Services
Photo courtesy of Trican Well Services

sidetracking or hole extension cases in already drilled wells,
rather than drilling new wells from scratch. Its advantages
include the trip in/out speed, the ability to make hole without
having to stop and add a pipe joint and of course continuous
pumping, making it an ideal candidate for underbalanced
driling, which results in reduced formation damage. Also

the small footprint of the drilling unit and its environmentally
friendly character add to this. Its limitations are mostly related
to the set down weight available by a CT string which results
in low ROP, the pump rate limitation due to pipe size, and
the high cost of tubulars due to limited footage. This is due
to greater fatigue induced by high pumping pressures. CT
drilling is most popular in countries with highly established
CT experience and know-how, like US (particularly Alaska),
Canada and Norway.

Schlumberger: The application of driling a well from scratch
utilizing coiled tubing is known and used worldwide. This
application is economically more viable within certain
geological and surface conditions—such as relatively shallow
high pressurized reservoirs or formations highly sensitive to
driling mud—in addition to applications that require a smaller
footprint for surface equipment. In conditions such as these,
the application of cailed tubing drilling of wells from the
surface has undisputed value. The application provides the
advantage of a smaller footprint, improved well control, and
continuous monitoring and control of the downhole drilling
regime.

Weatherford: CT driling is a completely different business that
requires different types of CT units with much bigger strings.
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COILEDTUBING H

NONB3YKOTCS (hpesepoBaHmne 1 BypoBble OnepaLmm,
CBSI3aHHbIE C 3aKaH4MBaHNEM CKBaXKMH C MPOBEAEHVEM
MHOrO30HHOTO [PI. TexHomorsa raponecKOCTPYMHON
nepdopaumn ISOJET ncnonbayetcs ana MNP Ha
CKBaXKMHaxX 3anagHor Crnbupu, MO3BONSs OAHOBPEMEHHO
MPOBOAUTL Pa3PbIB HECKOSBKX MPOAYKTVBHbIX 30H, a
Tarke NepdopnpPoBaTh 1 M30NPOBATL 30HbI MPY MOMOLLM
konTtobuHra. C poCToM 0OBEMOB KaPOTaDKHBIX PaboT

B 9KCM/yaTaLMOHHBIX MOPU3OHTaSTbHBIX CKBEXKMHAX C
1CMONb30BaHMEM KOSTTHOOWMHIA C YCTaHOBIEHHBIM KabeneMm,
YCIYyr 1Mo nepdopaLmoHHbIM 1 COMYTCTBYHOLLMM paboTam
CTaHOBSTCS MPVIBbIHHbIMM /19 ONepaTopoB. Takke
HEePEeOKMMI SIBASIKOTCS 3arpPOChl O CMYCKE MOPaBINHECKNX
NnaxkepoB, NepdopPaTopPOB, CrieLmasibHbIX MHCTPYMEHTOB
0N CKBaXKMH C BOSbLLUMM OTXOAOM OT BEPTVKAN W

[aoKe CKBaXKMHHOW CBEMO4YHOM annaparypbl. B uenom,
chepa NPUMEHEHNSA KONTHOBWHIra pacTeT OOHOBPEMEHHO
CO CITOXXHOCTBIO KOHCTPYKLMIA CKBEDKWH M PacTYLLIM
OrMbITOM OMepPaTopPOB, UCMOJL3YIOLLIMX HOBbIE TEXHOIOMM,
MOSIBNSIOLLMECS HA MMPOBOM PbIHKE.

KonTio6MHrom mMo)<Ho npo6ypnTb CKBAXKVIHY C HYNA.
Wcnonb3yetca nu 3ta TexHonorua B Poccun, KaKoBbl
NpenmyLLecTBa 1 orpaHyeHna KonTio6uHrosoro 6ypenna?

Baker Hughes: TexHonorum KT (konTiob1HroBOro

OypeHVs), B OCHOBHOM, MPUMEHSIOTCS O/ OypeHNs
BOKOBbLIX CTBOJIOB Ha AEMPECCUN UK yriybneHnn paHee
MPOBYPEHHBIX CKBADKWH, HEXENM 019 DYPEHNSA CKBaXKMH

C Hyns. [MperMyLLIECTBA 3TOM TEXHONOMAM BKITHOHAOT
CKOPOCTb CMYyCKO-NMOABEMHbBIX OMepaLiii, BOSMOMXHOCTb
HEMPEPbIBHOMO BYPEHNS CKBaXKMH 663 HEOOXOAMMOCTU
OCTaHOBOK A1 HapaLLWBaHNs TPyD 1, pasymMeeTcs,
BO3MOXXHOCTb MOCTOAHHOW MepeKaqky; STO AeNaeT AaHHYO
TEXHOSIOMIO MAgaIbHbIM BbIBOPOM st BypeHns Ha
OEenpeccum, YTo NMO3BOSIAET MUHUMN3MPOBATEL MOBPEXAEHME
nnacTa. SToV »e Lie/m CnocoBCTBYHOT KOMMaKTHbIe
pa3MepPbl KOMTHOOVHIOBOW BYPUbHOM YCTaHOBKM 1 €
3KOJMOMMHHOCTL. HedocTaTkm TEXHOOM M, B OCHOBHOM,
CBsI3aHbl C HEBONBLLIOM Harpy3KOoM Ha A0N0TO, KOTOPYHO
CnocobHa 0becnevmTb KONTHOOMHIOBas YCTaHOBKA, YTO
OrPaHNHMBAET CKOPOCTb MPOXOAKU; MaslbiM OVaMETPOM
Tpy6, OrpaHN4MBaOLLIMIM CKOPOCTb LIMPKYSLIAM, a TakKe

C BbICOKOW CTOMMOCTBHO TPYD U OrpaHU4eHHOCTBIO WX
MeTpaxxa Ha BapabaHe, YTO B CBOKO 04epeab OrpaHn11BaeT
MPOTSHKEHHOCTL ByprMoro cTBosa. Kpome Toro, BbICOKOe
JaBneHve Npu UMPKYISUMN MPUBOANT K MOBbILLEHHOWM
YCTA/IOCTHOM Harpy3Ke Ha rmbkyto Tpyby. KonmrobrHroBoe
BypeHme NoMb3yeTCs HaMBOBLLEN MNOMYIAPHOCTBIO B CTpaHax
C HOy-Xay 11 B0JBLLMM OMbITOM MCMOMB30BaHSt KOITHOOVHI,
Taknx kak CLUA (B 4acTHocTH, Anscka), KaHaoa v Hopservis.

Schlumberger: BypeHne CKBabKMHbI «C Hyms» Ha

M'HKT 1sBeCcTHO 1 MPUMEHSETCS MO BCEMY MUPY. 3Ta
TEXHOMOMS SKOHOMUHECKIM B0Jee KOHKYPEHTOCMOCOOHA B
onpeaeneHHbIX FeoIorM4ecKIX N HA3EMHbIX YCIIOBUSIX —
TaKMX KaK OTHOCUTESBHO MESTKO 3aJeratoLLme KOMNMEKTOPbI,
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Here in Russia, a few companies have tried in the past, but it
is not really economically viable. The cost of CT drilling vs. rig
driling has not been competitive in Russia.

Trican Well Service: CT drilling is attracting the attention of
operators all over the world. In some instances it really adds
value, but in other cases not so much. It can be divided into
several specialized niches — starting from vertical overbalance
grass roots drilling to more complicated underbalanced
drilling of horizontal wells.

In Russia, Coiled Tubing drilling has it potential benefits
mostly in the following applications: close to water
drilling, in-fill drilling, carbonate formations and horizontal
wells. There are numerous fields in W. Siberia that have
experienced high water cut after fracturing stimulation
has been attempted. The WC increase is either due to
poor cementing practices where communication between
the frac and a water layer is established via the annulus,
or by the fracture breaking into the water zone because
of small or non-existing barrier towards the water zone.
Formations that are close to water zones and for the

lack of a barrier to fracture growth are the foremost
candidates to CTD. Formations with low pressure are
regular candidates for under-balance drilling. This may
not be the preferred selection criteria in Russia as wells
typically get fracture stimulated. In case that fracture
stimulation is not feasible, CTD in underbalanced mode,
combined with either open hole/slotted liner completion
or cased completion with underbalanced or perforation
technique, will ensure the least possible damage to the
formations. Carbonate formations are another good
example where CTD may be very beneficial. The natural
fractures and fissures are typically plugged by the
drilling mud lost in the fissures or the filter cake that
blocks the smaller fissures. Complete mud losses are
not unusual for fissured carbonates. In lower pressure
reservoirs the mud and filter cake is hard to remove and
the damage will not be only deep but also permanent.
Drilling underballanced will alleviate the problems with
mud and mud cake damage. Either sandstone, or in
particular carbonate horizontal wells should benefit from
underbalanced drilling, where good vertical permeability
exists. Horizontal wells in sandstone reservoirs are
typically drilled with RDF muds and do not represent a
large issue if drilled with geosteering and are following
up with good workover practice. Low reservoir
pressure formations will nevertheless benefit from the
underbalance drilling.

CT reentry drilling can he used to target previous untapped
hydrocarhons reserves. Is this technology being adopted in
Russia? Should the utilization be higher?

Balker Hughes: See above

Schiumberger: Coiled tubing re-entry drilling technology
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B TVIBKME HACOCHO-KOMITPECCOPHbIE TPYBbI

C BbICOKMM M/1IACTOBbLIM AABNEHNEM UM hopMaLinn,
BbICOKOYYBCTBUTESbHbIE K OypOBOMY pacTBopy, — a
TaKkKe B crny4asix, koraa TpebyeTcs MUHUMM3MPOBATbL
nnowanb OypoBo MnoLaakn. B nogobHbIX YCroBuMsiX
BypeHre ckBaxkmH Ha MHKT

C MOBEPXHOCTU UMEET
BEeCCMOPHYHO LIEHHOCTb. 3Ta
TEXHOMOMS XapaKTepuayeTcs
MeHbLLIEeN nnoLagpo

y4acTKa, OTHY>KOaEMOrO MOA,
OypoBoe 0OopPyOOBaHME,
YCOBEPLIEHCTBOBaHHBIM
KOHTPOJIEM CKB2XKVHbI U1
HenpepbIBHLIM MOHUTOPWHIOM 1
KOHTPOEM FYBUHHOIO pexxumMa
OypeHms.

Weatherford: Byperve Ha

M'HKT npeactaenseT cobon
COBEPLUEHHO VMHOW B, paboT,
TPebYOLLIIA YCTAaHOBOK

M'HKT ¢ KonoHHaMM ropasno
fonbLumx gnameTpos. B
Poccun HekoTopble onepaTopsb|
MbITaancb NpuMeHsaTs MHKT
anst BypeHnsi, HoO MpoBeaeHne
Takoro pofa paboT OKa3aoCh
HepeHTabenbHbIM. Bbicokast cToumMocTb BypeHmns Ha THKT B
Poccumr no cpaBHeHMO ¢ BypeHnemM Mpm MOMOLLIM BYPOBOM

YCTaHOBKM AeMaeT ero rnonpocTy HEKOHKYPEHTOCTIOCOBHBIM.

Trican Well Senvice: KonmoGuHrosoe BypeHue NpuisnekaeT
BH/MaHKe orneparopoB BO BCEM MUPE. B HEKOTOPbIX
0BCTOATENBCTBAX, OHO XOPOLLIO OKYMaEeTCs, B HEKOTOPbIX
OPYrX — He 0CoB0. TexHONOrVs pasnensieTca Ha
HECKOJBbKO CreLan3npoBaHHbIX HANPaBIEHNIA —
HauMHasi OT BEPTUKAIbHOIO BypeHnst Ha pemnpeccun

0719 MECTOPOXKAEHWA HA PaHHNX STarnax paseeik/ oo
Bonee CNoXHOrO BYPEHUS TOPU3OHTASTBHBIX CKBEXKMH C
OTpULIATESNBHOM AEMNPECCHEN Ha MNacT.

B Poccun, konTmtoburHroBoe bypeHie NoTeHUManbsHO
BbIFOOHO 419 CReayoLLyvX 061acTen MPUMEHEHWS:
OypeHre BOMM3M BOOOHOCHLIX NACTOB, YIOTHAOLLEE
BypeHre, kKapboHaTHble NACTbI U FOPUSOHTASTbHbIE
CKBaXXMHbI. Ha MHOMMX MECTOPOXKAEHNSX 3anaaHON
Cvburpr nocne nonbIToOK UHTEHCUVKALIM A0BbIM NMyTEM
rMapopaspbiBa, HabMoganack BbiICOkas 0OBOAHEHHOCTb
npoayKkuun. Bbicokasi 06BOAHEHHOCTb MOrna OblTb Bbi3BaHa
MAOXUM Ka4ECTBOM LIEMEHTUPOBAHWS 1 MOCNEOYHOLLVMA
MepPETOKaMN MeXOy BOAOHOCHbLIM FOPU3OHTOM U
MPOOYKTVBHBIM MAACTOM C TpeLumHamm nocne MPr,
MPOVICXOAVBLLUMMM B 3aKONIOHHOM MPOCTPAHCTBE, MO0
MO NPUYNHE MPOPbIBA TPELLWH B OOBOAHEHHYHO 30HY
13-3a MIOXOM N30NSALMN OT MPOAYKTVBHOIO MOpU30HTA.
[NepBoCTENEHHBIMI KaHavaaTaM1 415t KOATKOOUHIOBOIO
OypeHNsT MOXXHO Ha3BaTb MNAaCTbl, PACMNONOXKEHHbIE

54 | ROGTEC

was implemented in Russia successfully through several
projects. The application is more widely used compared
to coiled tubing drilling from the surface. There are
several recent coiled tubing re-entry opportunities in

PoTo npefocTasneHo komraHven Weatherford
Photo courtesy of Weatherford

both Russia and Central Asia that Schlumberger is
pursuing. As previously mentioned, we are in the process
of establishing a workflow to accommodate for local
conditions, in addition to defining project deliverables.

Weatherford: For the same economical reasons mentioned
in the previous question, (CT drilling costs vs. sidetrack
drilling rig costs), CT sidetrack drilling business is not really
developed in Russia.

Trican Well Service: As of today, CT drilling — both new
horizontal wells and reentry — has been adopted only by
Surgutneftegaz. Undoubtedly, in future, CTD will take

its niche on the oilfield service market in Russia but will
remain a specific application that will develop with the
acquired experience by service and operating companies.
CTD projects require deep analysis and thorough study,
and involve close interaction and cooperation between
the customers (in terms of work scope) and the service
providers (in terms of required resources). It is worth also
capturing the principal requirements for such projects:
infrastructure support for CTD operations — the ability to
conduct coiled tubing drilling operations when supported
by an established infrastructure, familiar and equipped for
coiled tubing operations is difficult; compilation of data
for a comprehensive study and candidate selection —
quantity, quality, and format of data for the development
of study/candidate selection; field support and structure
for operations. The cost of coiled tubing drilling daily
operations will be high, allowing very little tolerance for
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B13KO K 0BBOAHEHHBIM 30HaM 13-3a OTCYTCTBUS
MPOCTPaHCTBA A5 PacnpPOCTPaHEHMA TPELVH. [nacTbl ¢
HW3KMM daBneHnem — 0OblYHblE KaHauaaTbl A1 BypeHVst
Ha genpeccun. B Poccun, raoe obblMHO MPoBOAUTCS
NHTEHCUVKaLWA CKBaXXMH Yepead [PT, npvBeneHHbIe
KpUTEPM BbIBOopa MOTYT ObITb HE MPUOPUTETHLIMN. B
chy4asx, korga HTeHcuukaums ¢ Pl He npumMeHma,
obecnevnTb MUHIMASTBHOE MOBPEXOEHVE MTACTOB MOMOXKET
KONTHOBMHIOBOE BYpPEHME Ha AENPECCUN B COYETaHNN
MO0 C 3aKaHYMBaHNEM HEODCAXKEHHOW CKBEXKMHBI CO
CMyCKOM XBOCTOBMKA C LLIENEBLIMM MPOPE3AMM, MO0 C
3aKaHYNBaHNEM CKBaXKVMHbBI MPW OTPULATENBHOM AaBNEHAM
Ha MNacT ¢ NepdopaLmen 06CaKEHHOMO MPOAYKTUBHOIO
nHTEpBana. ELLe ogH1M NpuMepoM, rae KOMTHOBMHIrOBOE
BypeHme MOXET ObiTb BbIrOAHbIM — BypeHMe KapbOHaTHbIX
nnacToB. ECTECTBEHHbIE TPELLMHBI U LE OObIMHO
3a6VBaKOTCA TEPAEMBIM B HUX BYPOBbIM PACTBOPOM,

a MYHUCTast MieHKa 30IMPYET MeNKMe TpeLLHbl. B
TRELUMHOBaTbLIX KAPOOHATHbIX MiacTax OypoBblie PacTBOPbI
HEPEOKO TEPSAKOTCA NOMHOCTHIO. B KomnekTopax ¢ HU3KUM
JaBNEHVEM PACTBOP U MIMHUCTYHO KOPKY CIOXKHO YAaNMTb,
a NoBPEXAEHME MlacTa MOXET ObITb HE TOMBKO FYOOKNM,
HO 1 HeobpaTUMbIM. BypeHre Ha [eNPecCn MOMOXKET
n36exxaTb NPOBIEM C MMINHUCTON KOPKOW 1 PACTBOPOM.
BypeHne Ha genpeccun ByOeT BbIrOAHO MCMNONb30BaThb
07151 necHaHbIX 1, OCOBEHHO, KapBOHATHbIX MIACTOB B
FOPUSOHTATBHBIX CKB2XKMHAX, IAE CYLLECTBYET XOPOLLas
BEpPTUKASIbHAsA MPOHNLIAEMOCTb. [[OPUSOHTaSIbHbIE CTBOSbI
CKBaXKVH B MECHaHbIX KONIEKTOPaxX 0BbI4HO BYpSATCS C
MOMOLLIBIO CrieLarbHbIX PaCTBOPOB A1 3a0yprBaHns
(RDF) 1, B cnyyae BypeHns ¢ 3abONHOM CUCTEMOW KOHTPOSS
1 MOCNEOYIOLLIMM MEPOMPUSTUSMI MO PEMOHTY CKBaDKVH,
He NPeaCTaBNAOT OOMbLLON CNOMXHOCTU. TEM HE MEHES,
BypeHre Ha genpeccun ByaeT BbirogHbIM /19 MacToB C
HU3KM OaBIEHNEM.

MoBTOPHBIN BXO/ B CKBAXIHY C MOMOLLLIO KONTHO6MHIA
MOXXET MCNOJMb30BaThCA 1A Pa3pa6oTKU paHee He BCKPbIThIX
3anacos YrneBo/iopo/0B. 3ATa TEXHONOrMA NPMKUBAETCA B
Poccuu? [lomxHa v OHa MCNONb30BaThCA GoNbLUE?

Baker Hughes: Cm. BbiLe.

Schiumberger: Bypervie ¢ THKT ¢ LEMb0 BbIBOAA CKBAXKIH

3 KOHCEpPBaLWM OblO YCreLLHO BHeapeHo B Poccun B
HECKOSBKMX MPOEKTaX. ITa TEXHONOMUSA MPUMEHAETCS

Bornee LLpoKo, HeM Bypenie Ha M'HKT ¢ noepxHocTy. B
HacTosiLLEee BpemMst KomraHnst «LLInombepke» paccmatpriBaeT
BO3MO>KHOCTW YHaCTUSA B HECKOSBbKIX MPOEKTax BypeHus ¢
LIeSTbKO PaCcKOHCEPBaLM CKBEXKH, Kak B Poccumn, Tak 1 B
LleHtpansHon Asun.

Weatherford: o Tem »e SKOHOMUYECKNM MPUHHAM, O
KOTOPbIX FOBOPWAIOCH B OTBETE Ha MPedplayLLnii BOMPOC
(T. €. C/MLLKOM BbICOKass CTOUMOCTb BypeHus Ha ITHKT
MO CPaBHEHNIO CO CTOMMOCTBIO 3a0ypurBaHnsa BOKOBBIX
CTBOJIOB C UCMO/b30BaHMEM DYypPOBOWN YCTaHOBKM),
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delays or inefficiencies of core support; locating and
testing Russian made components and services to reduce
the operational costs; implementation of and adherence to
personnel training program for placement of national staff
into supervisory positions.

Fracturing through CT can target specifics zones and increase
production. What success have you had with fracturing through
CT in Russia?

Balter Hughes: We have not done fracturing through CT

in Russia. However, Baker Hughes has performed many
multistage fracturing through CT in other part of the world,
including U.S and Canada. Besides CT unit and stimulation
pumping, we have SureSet hydraulic sand jet perforation
and packer system, or OptiPort sleeve and packer system
to create multiple access to formation and isolation for each
stage fracturing.

Schiumberger: Due to local geological conditions—relatively
deep layered reservoirs, low formation pressure—fracturing
through coiled tubing applications have been deemed
either uneconomical or technically inefficient in Russia.
Schlumberger does offer a variety of joint completion,
fracturing and coiled tubing technologies to the Russian
market that have been successfully implemented and
exhibited proven value. One example is the use of a variation
of the AbrasiFRAC service, which was specifically designed
for use in the Russian market to enable through-tubing
conveyance to be conducted for production enhancement
applications.

Weatherford: The CT string sizes used in Russia generally
will not allow fracturing through the cail to be performed.
The CT strings mainly used in Russia are 1-1/2 in. and
1-3/4 in., which would not allow a high enough flow rate to
fracture effectively when pumping down the coil. However,
recent developments in CT fracturing technology have led
to hundreds of fracturing operations pumping the proppant
down the annulus. These newly developed bottomhole
assemblies are part of what Weatherford can offer to the
market in Russia. Currently in Russia, CT can be used

to open new perforations (using abrasive sand) and new
zones. This technique is regularly applied by Weatherford in
Siberia, but due to the size of the fracturing strings, the CT
strings must be pulled out before the zone is fractured using
conventional methods.

Trican Well Service: | believe that Trican Well Service is the
first company to implement CT fracturing in Russia. The first
project was undertaken on a coalbed methane formation
and included 10-12 fracturing operations on the well with
73 mm CT pipe. The next area where CT fracturing will be
applied is the wells completed with Trican’s proprietary
technology — Burst Ports System (BPS). The main principle
of the technology is that the hydraulically activated BPS
casing collars containing pre-milled ports are placed into
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OypeHre BOKOBbIX CTBOJIOB HE O4EHb
pacnpocTpaHeHo B Poccun.

Trican Well Service: Ha cerogHALHWIA
[OeHb DypeHne KOATHOONHIOM — Kak

[N FOPU3OHTaSTbHbIX CKBaDKWH, TaK U
7151 MOBTOPHOIO BXOAA B CKBaDKUHY
BHEAPEHO TONbko CypryTHedTerasom.
Bes comHeHust, B OyayLem bypeHue
KOMTIOOMHIOM 3alMET CBOE MECTO

Ha pbIHKE HedpTECEPBUCHBIX YCyr

B Poccum, Ho cendac oHO OcTaeTcs
ocobolt cheport MPUMEHEHNS], KOTOpast
Oy[eT pasBMBaTbLCH N0 Mepe TOro,

KaK CepBVCHble 1 [OObIBaOLLME
KOMMaH11 MPUOBPETAIOT MPaKTUHECKUIA
OMbIT € MCMOoMNb30BaHVS. [1p0eKTb!
KONTIOOMHIOBOIo BypeHnst TebyoT
rnyboKOoro aHanmsa 1 TaTebHoro
1CCneaoBaHvs 1 MpedycMaTpmBakoT
TECHOE COTPYAHUYECTBO MEXIY
3aKas4rkamu (B nnaHe o6bemoB pPadoT)
1 MOCTaBLLUVKaMK yCIyr (B MnaHe
Heobx0OMMbIX PECYPCOB), MOSTOMY
CTOUT YNOMSIHYTb OCHOBHbIE TPEOOBaHMS
0N peann3aumin Takunx MPOEKTOB: MHPPaCTPYKTYPHOe
obecnedenne KOTTIOMHIOBOMO BypeHUs — KOTTHOOWHIOBOE
OypeHre 6e3 pPas3BuUToN NHPPACTPYKTYPbI, 0OOPYA0BAHHON
Mo KONTIOOMHIOBbIE OMepaLmn MPEACTABMAETCA COXKHbIM;
CcOOp AaHHbIX AN1S AETANBHOMO U3YyYeHms 1 nogdopa
CKB2XKMH-KaHAMAATOB — Ka4EeCTBO, KOIMYECTBO 1 dhopmar
OaHHbIX 4151 MOAroTOBKW UCCcneaoBaHus/moabopa
CKBaXKVH-KaHOMAATOB; NosieBasi CTPyKTypa cHabkeHns
onepaunin — CTOMMOCTb EXKeQHEBHbIX ornepauuii
KONTIOOUHIOBOrO BypeHnsa ByaeT BbICOKOW, TaKnM
06pa30oM 3a4ep>KKM NN HE3DEKTUBHOCTL CHaDXXEHNS
1 TEXHNYECKOWM NOOAEPKKM paboT ByayT HENpPUEMEMb;
MOVICK W UCTbITaHWE 31EMEHTOB 0BOPYI0BaHMS 1

YCIyrr OTEHECTBEHHbIX MOCTABLLMKOB A5t COKpaLLEHNs
ornepauLnoHHbIX 3aTparT;BHeOPeHNE U COBMOaeHVe
nporpamMm oby4eHVs nepcoHana ¢ Lefbio NOCNeayoLLEero
onpeaeneHns MECTHOMO NepcoHasa Ha OTBETCTBEHHbIE
no3uLmn.

Mposeaexue I'PIN ¢ noMoLLLI0 KONTIO6MHIA NO3BONAET
BbiJeNATb onpeaesneHHbie 30Hbl PaboT AnA yBenuyeHua
HethTeoTAauK. Bbl MOXKeTe Ha3BaTh yeneLuHble npumepbl NP
¢ Mcnonb30BaHnem KonTobuxra B Poccun?

Baler Hughes: Mbi He nposoavnm onepaumin NP ¢
1ICMOb30BaHNEM KONMTHOOWHra B Poccun. Tem He MeHee,
komMnaHuns Baker Hughes ocyLLeCTBINa MHOXECTBO
MHorocTaguiiHbix [P ¢ ncnonb3oBaHnemM KomoduHra B
Opyrx cTpaHax, B YactHocTy, B CLLIA n KaHape. Kpome
KONTIOOMHIOBOW YCTAHOBKW M 3aKaqky B MnacT Ons
CTUMYTISILMN MPUTOKA, Mbl TaKKE MpeaiaraeM cUCTeMy
MMOPONECKOCTPYNHON NepdopaLm 1 YCTaHOBKW MakepoB
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the horizontal well casing or liner string and subsequently
straddled by Trican’s exclusive selective fracturing tool
(C2C™)* run on coiled tubing. The BPS collar is pressured
up causing the ports to burst at their designated pressure
point, and allowing the fracture to be pumped into the
targeted zone. The C2C tool is then released and moved
to the next burst port collar location, where the process
is repeated. Application of CT for this type of operation
is limited by the size of the work reel contacting 73

mm pipe, however the solution has been found in
combination of CT pipe and frac jointed tubing. In this
case, frac jointed tubing is run in the well with C2C tool
and hangs off on the wellhead. CT pipe is connected to
frac tubing with a specially designed rotary connector
and run in hole for fracturing operations. The length of
CT allows the well to be kept in a controlled state and
continuous movement between the zones eliminates
the time spent for jointed tubing handling, creating safer
operations. Thus this system gives the operators the
advantages of the full drift of casing left intact for future
workovers, frac intervals, the ability to re-enter and
squeeze off or treat selected zones. This is a quicker
and more cost-effective solution than anything currently
on the market.

Wellbore clean has heen one of the most common CT
applications globally; is it a common procedure in
Russia? What solutions do you have for this area?

Baker Hughes: Wellbore cleanouts (Sand cleanouts,
mud cleanouts, scale cleanouts etc) are indeed the
most common CT applications worldwide and in the
region. Baker Hughes has the most comprehensive
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COILEDTUBING H

SureSet nnbo MHorocTaguHyto cuctemy OptiPort,
MO3BOSIAOLLIME BbIOUPATL 1 M30NMPOBaTh 30HbI, B KOTOPbLIX
nposogutca [PI.

Schlumberger: 113-3a 0coGeHHOCTeN PervioHarbHbIX
rE0NOMYECKNX YCIOBUN — OTHOCUTENBHO FNyBOKO
3aneraroLLMX KOSINEKTOPOB U HU3KOMO M1aCTOBOrO
nasnexnsa — Pl yepes M'HKT B Poccun cumtaeTcs

JIMBO SKOHOMUHECKIM HEBBIFOOHbBIM, MO0 TEXHNHECKN
HeahdexkTBHbIM. Komnanus «LLIntombepyxe» npeanaraet
0719 POCCUINCKOIO PbiHKa HAbOP KOMMIEKCHBIX TEXHOMOMAI
3akaHuvBaHns, NPT 1 MTHKT, koTopble Oblm yCneLwHo
BHeOpEHbI 1 XOPOLLO cebsl 3apexkomeHaoBan. OavH 13
MPUMEPOB — MPUMEHEHME MOOVPULIMPOBAHHOMO BapraHTa
cucTembl AbrasiFRAC, cneuviansHo pa3paboTaHHOM O/1s
POCCUINCKOrO PbIHKA C LIEMBIO 0BECTIEHEHMA BO3MOXKHOCTA
nenons3osaHus MHKT B MeponpusTnsix no MHTEHCUGMKALIN
MPUTOKA B CKBaXKMHAX, 060pyaoBaHHbIX HKT.

Weatherford: Jnametpbl konoHH MT'HKT, nprMeHsieMbIx

B Poccum, 06bI4HO He MO3BONSAKOT MPOBOAUTL C UX
nomoLLto P, B PO nenonb3ytoTes NpenmyLLIECTBEHHO
KONOHHbI ArameTpom 1,5 arorma v 1,75 aroma, |to

He MO3BOSIAET AOOUTLCS AOCTATOHHOMO pacxoda Afis
npoBeneHns apdpexTrsHoro PN npu 3akadke Yepes
M'HKT. OgHako nocneaHue paspaboTky B TEXHOMOMAM
[P ¢ ncnonbsoBanviem MHKT no3Boanan BbINOIHATE
COTHM onepaum Pl ¢ 3akaqkon nponnaHTa B 3aTpyoHoe
MPOCTPAHCTBO. 3TN NHHOBALWIOHHBIE KOMIMOHOBKM
3abonHoro obopynosaHuns Weatherford npegnaraet
Tenepb 1 B Poccun. B HacTosLLee Bpemsa 3aeck [HKT
MOXXHO UCMOSI530BaTh 4J14 MMOPOMNECKOCTRYHON
nepopaumn 1 BCKPbITUA HOBbIX MPOAYKTUBHBIX 3OH.

3Ta TEXHONOMA PEryNAPHO MOUMEHSIETCS KOMMaHMEN
Weatherford B Cubupu, HO 13-3a Manioro avameTpa KOMOHH,
ncrnonbayemsix o I'PI, THKT Hy>kKHO nogHuMaTs 13
CKB2XMHbI MEPEL, OCYLLECTBNEHNEM TpaauLmMoHHoro [P

Trican Well Service: BepositHo, Trican Well Service Gbina
nepBoV KoMMaHven B Poccun, npumenmsLUen ['PI npm
MOMOLL KONTHOBMHIa. [epBbit MPOEKT Bbln OCYLLECTBIIEH
Ha nyacTe yrofleHoro MeTaHa v Brkitodan 10-12 onepaumii
[P B CKBaXKMHE C MCMOSIB30BAHNEM KONTHOOUHIOBOW
Tpy6b! anameTpoM 73 MM. Elle ogHa obnacTb MpUMEHeHs,
raoe MOXKET ncnofb3osatbest [Pl mpy nOMOLLW KONTHoBUHra
— 3aKaH4Y/BaHME CKBEDKMH MPW MOMOLLIM MAaTEHTOBAHHON
TEXHOSIOMM KOMMaHWK Trican: CUCTEMBI PaspbIBHbIX
nopToB (Burst Ports System, BPS). OcHoBHOM MpuHLUpM
TEXHOSIOMM 3aKITKOHAETCA B TOM, YTO MMAPaBINYECKN
axkTVBMpYyeMble MydTel BPS ¢ npegnepdoprpoBaHHbIMIMA
OTBEPCTUSAMI (MOpTamMM) pasmeLLiatoTCa Ha 0bcaaHon Tpyoe
FOPU30OHTATBHOM CKBEXKMHbBI MO0 Ha KOMOHHE-XBOCTOBUKE
1 3aTEM aKTVBM3MPYHOTCS MPY MOMOLLM COBOEHHOIO
nakepa a5t CenexkTUBHOM 00paboTkm CkBakHbI C2C,
CMyCKaeMoro Ha KonmobuHre. Noageprasicb ONPeCCOBKE,
MyhTbl BPS paspbiBatoTcs Mprt AOCTVKEHW OMPeaeneHHON
TOYKM Pa3pbIBa, OCTaBAAS U30NPOBAHHBIA KaHa ANs
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suite of proprietary tools in the market for wellbore
cleanouts. The Tornado with its backward/forward
jetting switch capability has been the market leading
tool in sand cleanouts, the Rotojet has been proven as
the most effective rotary jetting tool in cleaning hard
scale deposits on tubulars. Both tools have extensive
track records worldwide as well as in Russia Caspian
region. And of course, Concentric CT (CCT), a cutting
edge Baker Hughes technology which we are currently
in the process of deploying in Azerbaijan. The technique
incorporates a venturi jet pump mounted on CCT, and
is specifically designed to remove solids and/or fluids
from the wellbore without placing hydrostatic loads

on the reservoir. In sand vacuum mode, strong jets
fluidize and mobilize solids into the vacuum as well

as prevent a stuck pipe scenario. The jets also aid in
opening clogged slots by loosening fines that may be
blocking flow. When the vacuum tool applies suction, a
localized pressure-influenced-zone is formed in the very
near wellbore — thus providing an isolated “point-load”
drawdown on the formation. It is the ideal solution for
low pressure wells or long horizontal wells cleanout with
hundreds of track record worldwide.

Schlumberger: Considering that proppant fracturing for
production enhancement is the most commonly used
technique in oil and gas producing regions throughout
Russia, wellbore cleanout after the fracturing
treatment has become a highly demanded coiled
tubing application. Schlumberger offers a wide variety
of specially developed solutions for this application,
including downhole tools and chemical agents to
improve clean-out fluid carrying capabilities or debris
dissolution. The combination of these technologies, in
conjunction with the ACTive family of live coiled tubing
services that enable the adjustment of operational
parameters in real time based on the actual wellbore
condition, provides us the assurance of effective and
optimized wellbore cleanout operations.

Weatherford: Wellbore cleanout and nitrogen kickoff are

very common operations in Russia, especially after well
stimulation. All major operators in Russia now understand
the added technical value to such operations. Weatherford is
performing quality welloore-cleaning operations on a

daily basis.

Questions for Coiled Tube Manufacturers

How do you ensure your manufacturing standards along the
entire length of the tubhe?

Tenaris: There are many engineering and manufacturing
processes that ensure that the entire length of each coiled
tubing string meets engineering specifications, even
though it is only possible to destructively test samples
from each end of the tube. All of these processes are
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B TVIBKME HACOCHO-KOMITPECCOPHbIE TPYBbI

PacnpPOCTPAHEHNS XKNOKOCTW MapopaspbiBa B LIENEBON
30He nnacta. CapoerHbI Nakep C2C nepemelaeTca

Mo CKBaXXMHE K cneaytoLlen mydte BPS v npouecc
nosTopsieTcs. [MpyMeHeHNe KONTIOOWMHIa Anst Takoro Tuna
onepaLun orpaHn4eHo pasmepomM paboyero bapabaHa

C Tpybo AMamMeTPOM 73 MM, OOHAKO ObINo HaOeHO
PELLEHVE: COBMELLIEHHOE 1CMOSb30BaHNE KOMTHOOUHIOBbIX
TPYO U KOMOHHbI TRYO ¢ MydpTOBBIMU COEANHEHNSIMIA

onsa P, B Takom cnydae, TpyObl C My(TOBbIMU
coegmHeHnsamm ans Pl cryckaroTca B CKBaXKUHY C
nakepoM C2C 1 NoABELLMBAKOTCS Ha YCTbE CKBaXKMHbI.
KonTtobuHroeas Tpyba coeamHsaeTcs ¢ Tpybamm ans
["PI' mpy nomoLLy cneumanbHO paspaboTaHHOro
BpAaLLAoLLIErOCs COeQMHUTENA U CMYCKAETCS B
CKBaYKMHY Anst npoBefeHns P, OnuHa KonTobuHra
NMo3BOSSET NOAAEPKNBATE KOHTPONMPYEMbIN PEXIM
pPaboTbl CKBaXKMHbI 1 MOCTOSHHYHO LIMPKYNSUMIO MEXAY
30HaMW, YTO MO3BOJISIET N36eXKaTb 3aTpaTt BPEMEHN

Ha coeauHeHve cOOpHbIX TPYO 1 genaeT paboTty
BesonacHee. Takm 06pa3oM, cucTema [aeT onepaTopy
nperMyLLIECTBa COXPaHHOCTU BCel obcaaku Ang OyayLimx
pPaboT B CKBaXKMHE, BO3MOXXHOCTb [ Pl mnactos B 11060M
nopsiake, BO3MOXXHOCTb MOBTOPHOIO BXOAa B CKBaKMHY
Ons 0ooTpabokm NnacTa unm ero 0bpaboTkn: Hambonee
ObICTPOE N SKOHOMUNYECKN 3NIHEKTUBHOE PELLEHNE U3
npennaraeMblX Ha PbIHKE.

Han6onee yacto B Mupe KT ucnonb3yerca ANA 04NCTKN
CTBOJIOB CKBA)XXUH; @ B PoccyuM 3T0 NPUBLIYHAA NPAKTUIKA?
Kakue peweHua B 310l 06/1acTyl Bbl Npenaraere?

Baler Hughes: deiictartensHo, KoNMTOBUHN Hambonee
4aCTO MCMOMb3YETCS AN O4UCTKU CTBOSOB CKBaXKMH
(OT Necka, OTNIOXKEHWIN HA CTEHKaX BHYTPUCKBEXKHHOMO
obopynoBaHus, BypPOBOro pPacTBopa U T.4,) Kak BO
BCEM MUPe, Tak 1 B pervoHe. Komnanus Baker Hughes
pacnonaraeT Hauboee NOHLIM U3 MPEACTaBNEHHbIX
Ha PbIHKE KOMMMIEKTOB MaTeHTOBaHHBIX MHCTPYMEHTOB
151 OHNCTKI CTBOJIOB CKBEXKMH. [pOMbBIBOYHAsA Hacaaka
Tornado ¢ NePEeKItOHEHMEM HanpPaBeHVSA MPOMbIBKM
3aHUMaET MAMPYIOLLYIO MO3MLMIO CREAN UHCTRYMEHTA
7151 O4UCTKM OT MECKa, a BPaLLatoLLasAcs MPOMbIBOYHAS
Hacagka Rotojet nokasana cBoro shheKTMBHOCTb Mpn
yaaneHm TBepAabIx oTnoxeHnn. Oba HCTpyMeHTa

YK€ MHOIO 16T YCMELLHO VICMOSB3YIOTCA Kak BO BCEM
MUPE, Tak 1 B KaCmMNCKOM pernoHe B YacTHoCTU. V1
Pa3yMeeTCsl, KOHLEHTPUHECKUIA KOMTIOOWH, Nepefosas
TexHonormns ot Baker Hughes, KoTopyto Mbl cendac
Ha4MHaeM MCNonNb30BaTh B A3epbarimxaHe. [daHHas
TEXHOMOMSA NMPedyCMaTPUBaET NMPUMEHEHE CTPYNHOIrO
Hacoca Ha KoHUeHTpr4ecknx MHKT ¢ ncnonb3oBaHnem
atbdhexTa BeHTypu. OHa npeaHasHaqeHa ans yoaneHus
TBEPAbIX PPaKLMN NN XKMOKOCTU 13 CTBOJSA CKBEDKMHDI,
He OKaablBasi MPY STOM HUKaKOW MAPOCTaTUHECKON
Harpysku Ha nnacT. PaboTasi B BakyyMHOM PeXXVME,
CUINbHbIE CTPYW PacTBOPSIKOT TBepable paKLmn 1
npenoTBpaLlaloT NpuxeaThl. Kpome 3Toro cTpym
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defined, controlled and audited within an overall quality
management system, which begins with the specification
and procurement of the steel. The mechanical properties
and chemical composition of the steel are specified to

a very narrow range. These properties are confirmed by
testing at both the steel mill and at the tube mill. Steel
strips are then selected, based on matching mechanical
properties and chemical composition, to create the
complete steel strip used to create the tube. The steel
strips are inspected during the assembly phase of
manufacturing to confirm that they meet surface quality,
dimensional and mechanical property requirements.
During milling, minor variations between strips are
compensated for by adjusting certain milling parameters.
These parameters are based on an extensive database of
more than 65,000 previous test results, producing uniform
mechanical properties along the length of the tube.
Continuous non-destructive testing (NDT) is performed
during the milling process to ensure weld integrity. Follow-
up inspection is used to determine the cause of any NDT
indications. Then the tube is hydrostatically tested to a
pressure equal to 90% of the pressure that would cause
the tubing to yield for a minimum of 30 minutes. Finally,
all steps of the manufacturing and all test results are
reviewed and certified, prior to authorizing the release and
shipment of the tube.

What factors should be considered when selecting the grade of
metal used within the tube itself?

Tenaris: Our customers choose their tube grade based
on a range of operational considerations: the depth of
the wells, the types of jobs that are being performed,
the environment within the wells and compatibility with
their equipment. As a manufacturer of coiled tubing, we
create a detailed set of specifications for steel that will
achieve optimum and consistent performance for each
grade. Extensive testing is first performed to develop
a steel specification for a grade. This testing includes
thousands of laboratory tests, followed by extensive
field trials to ensure performance. Then, an equally
rigorous process of testing and qualification must be
performed to identify and qualify a steel supplier who
can consistently achieve the demanding requirements
of the steel specification. The supplier qualification
process is very specific, restricting qualification to a
specific supplier’s mill and to a specific manufacturing
process route within that mill.

How do you ensure the weld integrity when connecting the
sections of tube?

Tenaris: It is necessary to join the strips end-to-end prior
to milling because the final length of the coiled tubing
string is greater than the length of the steel strip. Since the
bias weld, which connects one strip to the next, remains
in the tube, it is essential that this weld have no defects,
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COILEDTUBING H

MPOYMLLIAKOT 3aKyMOpUBLLIMECS MOPThI, 0becrneqmBas
BecnepeboiiHbIi NpUTOK. Koraa ycTaHoBKa paboTaeT B
PEXMME BCaChbIBaHMS, B OKONIOCKBaXKMHHOM MPOCTPaHCTBE
CO3[aeTCs NOKANIM30BaHHAs 30Ha AaBeHNs, OKa3blBaroLLAas
TOYEUHYIO AEMPECCUIO Ha MacT. STO asanbHOE peLLeH e
[0S OYNCTKI CKBEXKMH C HN3KM AABNEHNEM U C ASMHHBIMMA
FOPU30OHTa/TIbHBIMM yHacTKamu. Ha ceroaHaLwHni aeHb
[JaHHast TeXHONorvs Gblna yCreLHO MCrofb30BaHa B
HECKOJTBKIMX COTHSIX TaKMX CKBaXKMH. .

Schlumberger: B cesaau ¢ Tem, 4to P ¢ ncrosib3oBaHmem
MponnaHTa ans MHTeHcUKaLIM 100bIHN SBNSETCS
HambOoee LLMPOKO MPUMEHSAEMbIM METOAOM B
HehTerasogobbIBaOLLIMX PEMIOHAX MO BCEN Poccum, o4mcTKa
ckBaxXMHb! nocne Pl ctana Hanbonee BOCTpeboBaHHbIM
BMOOM paboT Ha MHKT. Komnanuws «LLintombepxe»
npennaracT LWMPOKMA Ananas3oH TEXHONOMMHECKX PELLIEHNA,
cneLpanbHo paspadboTaHHbIX 419 3TOro B1aa padoT,
BKITKOHast 3a00MHBIN MHCTPYMEHT U XUMUYECKME PeareHTbI
VNYHLLIAKOLLME HECYLLYHO CMIOCOBHOCTL XKNOKOCTW A1
O4NCTKN CKBaXKMHbI. COoYeTaHne STUX TEXHOMOMIA BMECTE

¢ cuctemon ACTive — cemenctsoM TexHonorvm M'HKT,
MO3BOSIAMOLLMX MPOBOAUTL MBMEHEHNE OMNepaLIOHHbIX
NapamMeTPOB B PEXMME PEeanbHOrO BPEMEHN Ha OCHOBE
peasbHbIX CKBaXKVHHBIX YCMOBUM, — AAET HAM YBEPEHHOCTb
B apEKTVNBHOM OMTUMM3UPOBaHHOM MPOBEAEHM PaboT Mo
OHMCTKE CKBAXKMHI.

Weatherford: OuncTka cTBONA CKBaXKMHBI 1 3aKayka
a30Ta, 0COBEHHO MOCNE MHTEHCUDUKALIMM MPUTOKA,
BeCcbMa MonynspHbl 1 pacnpocTpaHeHbl B Poccun. Bee
KpYyMNHenLwe KOMMNaHnmM-onepaTopsl B Poccumn noHMMaroT,
KaKMe TEXHMHECKME NMPENMYLLIECTBA MOMYT MPEAOCTaBNTb
Takoro popga onepaumn. A Weatherford exxegHeBHO 1
Ka4eCTBEHHO BbINOHAET MOA0OHbIE PabOThI..

Bonpocbl K npou3BoANTENAM KONTHO6MHIoBOI THY6DLI

Kax o6ecneyviBaeTca co6Mi0eHne Bawux npon3BoACTBEHHbIX
CTaHAAPTOB N0 BCEeil ANVHbI TPY6bLI?

Tenaris: CyLuecTByeT MHOXKECTBO VHMEHEPHbIX 1
MPOVN3BOACTBEHHbIX MPOLIECCOB, 0OECreHMBatOLLMX
COOTBETCTBME KaXKIAOW KOMTHOOMHIOBOM TPYObI MPOEKTHBLIM
crneumdmKaumsm No BCeN ee AnnHe, XOTS paspyLlatoLLme
UCMbITaHMA MOMYT NPOBOAMTLCH TOSBKO C KaXKAOMO

KOHLIa KOMTHOBMHIOBOWM KOMOHHBI. Bce aTn npoLeces!
onpeaeneHbl, KOHTPOMPYHOTCS W MPOXOAAT ayauT B
COOTBETCTBUM C OBLLIEN CUCTEMOM KOHTPOMSA KA4eCTBa,
KOTOpas Ha4MHAETCS C BbIGopa 1 MOCTaBKW MPOKaTHOM
ctann. CrieupmvKaLym Mo MEXaHNHECKNM KadecTBaMm n
XUMNHYECKOMY COCTaBY CTasn 3aat0TCA B O4EHb CTPOIrOM
OvanasoHe. YkasaHHble Ka4eCTBa MOATBEP)KAAKOTCA
NPOBEAEHVEM UCTIbITAHUA U HA CTANENUTENHOM, W Ha
TPYyOOMPOKaTHOM 3aBOfaX. 3aTeM, Ha OCHOBE AaHHbIX O
MOAXOASALLMX MEXaHNHECKUX KAa4eCTBaX U XVIMUHECKOM
COCTaBe, BblBMPaETCA NMIOCKas CTalbHas rnosioca (LUTpunc),
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and that it and the adjacent area meet all of the specified
properties for that tube. The process begins by developing
a weld procedure specification (WPS) for each grade of
tubing. The WPS must be qualified by thorough testing
and documented according the standards of ASME
Section IX. Each bias weld must be made by a welder
who meets both the training and proficiency requirements,
in accordance with the WPS. Each bias weld is
dimensionally inspected, tested for mechanical properties,
and then radiographic inspection is performed to confirm
the weld is free of defects. The surface finish is then polished
to achieve a roughness that is less than the overall steel

strip. Periodic testing is performed to ensure mechanical,
metallurgical and fatigue resistance are within norms.

Questions for Tractor Service Providers

When should a tractor he deployed with CT, and why is it
sometimes needed?

Welltec: The typical reason why a tractor is deployed on
CT is to increase the reach of the coil. When the required
depth cannot be reached during pre-job simulations, a CT
tractor should be considered.

The mechanical limitations of CT are well documented and
in highly deviated wells the failure mechanism is typically
referred to as ‘lock-up.’” A lock-up consists of a sinusoidal
buckle followed by a helical buckle brought on by the
frictional forces overcoming those of gravity and the CT’s
momentum.

In the following sketches the difference of forces acting on
CT in a vertical well versus a deviated well becomes clear.
Depth is plotted against surface weight indication and

as the CT is running in hole, the weight increases almost
linearly (box A). However, as the angle starts to build (box
B), the surface weight increase rate drops as frictional
drag from the casing / tubing acts on the ever increasing
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B TVIBKME HACOCHO-KOMITPECCOPHbIE TPYBbI

KOTOPbI BYET MCMOB30BaH 4719 NPOU3BOACTBA TPYObI.

Bo Bpemst Npon3BOACTBa, LUTPUMC MPOXOAUT KOHTPOb
COOTBETCTBUSA TPEOOBAHMAM K KQHECTBY MOBEPXHOCTH,
pasmMepam 1 MeXaHNYECKM KadeCTBaM. Bo Bpems npokarta
TPYO, HEBOMBLLNE PA3NINYNS MEXKIY CTaSTbHbIMM MOM0CaMM
KOMMEHCUPYHOTCHA N3MEHEHNEM OMPEAENEHHbIX MapaMeTPOB
TPYy6OMpPOKaTHOro MpoLecca. Takme napamMmeTPbl OCHOBaHbI
Ha MHopmMaumn 13 6onbLLION 6a3bl AaHHbIX (CBbiLLEe 65,000
paHee NPOBEOEHHbIX VCMbITaHWM), HTO 06ecneYrBaeT

MY MPON3BOACTBE MOCTOAHCTBO MEXAHWUYECKMX KAHECTB
Mo BCen AnmMHe Tpybbl. Bo Bpemst mpokaTa mpoBoauTCs
MOCTOSIHHbIE HepaapyLUatoLLve ncrbitaHua (HPW) ons
obecneyeHnst LeNOCTHOCTU CBapKu. ocneayroLLmin
KOHTPOJb BbISBASET Ntobble nHankaumm HPW. 3atem Tpyba
npoxoauT 30-MUHYTHOE UCTIbITaHME TMAOPOCTATUHECKIM
OaBnerHveM, paeHbiM 90% OT paspyLuaroLLero. B
3aBepLLEeHNe, BCe STarbl MPOV3BOACTBA U PesybTaThl

BCEX UCTbITaHW PacCMaTPMBAIOTCA U CEPTUDMNLIMPYHOTCS A0
BbIMyCKa 1 OTTPY3KM TPYObI.

Kakue thaxTopbl Bbl pacCMaTPMBAETE NPU BbIGOPEe MapKu
MeTanna ana camoi Tpyébi?

Tenaris: HaLum KrvieHTb! BoIGUParoT MapKy CTaum Aid Toyo

Ha OCHOBE Pa3NMYHbIX aCMEKTOB SKCIyaTaLy; FyOMHb!
CKBaXKVIH, TVINa BbINOSTHAEMBIX PaboT, BHYTRUCKBaKUHHBIX
YCIIOBUM 1 COBMECTUMOCTU C Y2KE YCTAHOBIEHHBIM
obopynoeaHvem. Kak npovnssoauTtess MHKT, Mbl
paspabaTbiBaeM AeTarbHbIE CrIELMAMKALAM MO Ka4eCTBY
CTanm, 06ecrneqmBatoLLME OMTUMATTBHYHO 1 HEMPEPbIBHYIO
pPaboTy A1 KaxKOo Mapky cTanu. [ns onpeneneHns
creumdVKaLmin Mo Ka4ecTBy CTauv, BHaYau1e NMPOBOOATCA
BCECTOPOHHME UCTbITaHVA. Takve NCMbITaHUs BKIKOHAOT
ThICA4YM NTaBOPATOPHBIX OMBbITOB C MOCAEAYHOLLIMMA
BCECTOPOHHVIMM UCTIbITAHVSIMI B MOSIEBbIX YCIOBUSAX A5
obecneHeH st SKCMyaTaLyIOHHbIX Ka4eCTB. 3aTemM VaOeT He
MeHee TLaTesbHbIA MPOLUECC UCTIbITaHMSA 1 KBaUrKaLmm
019 Bblbopa MOCTaBLLMKA CTasv, CrIOCOBHOrO MOCTOAHHO
obecrneYrBaTb COOTBETCTBYE CTa/IM PACTYLLIIM TPEOOBaHNAM.
KeanndrkaLps nocTaBLLMKa — MPOLECC O4eHb CrieLmdmHHbIN,
OMPaHNYMBAOLLININ BbIOOP 00 KOHKPETHOIO TPYOOMPOKATHOMO
CTaHa Ha KOHKPETHOM 3aBOfE.

Kak Bbl 06ecneyriBaeTe LenocTHOCTL CBapKY NPy COeAVIHEHVN
cexuuit Tpy6bI?

Tenaris: CrasbHble Monoch! 4OMKHbI BbITb COSAMHEHb! 10
MpoKaTa, NMOCKOJIbKY KOHEYHas! [IHA KOSTTHOOMHIOBOW
KOJMTOHHbI TRY6 BONbLLIE, YeM AfHA LLTPUMCA. [TOCKObKY
CBaPHOW LLIOB, COEAMHSIFOLLINI MOJIOCHI, OCTAETCSA BHY TP
TPYObI, HEOBXOAVIMO, HTODbI CBaPKA HE UMeNa OedeKToB,

a MECTO CBapK/ 1 Matepuasl BOKPYI HEMO COOTBETCTBOBA
TpebyeMbIM Ka4eCTBaM 4719 3Tov Tpybbl. [pouecc
Ha4MHaeTCA ¢ pa3padboTky crneumdurkaumn no ceapke (CrC)
0N Kabkaov mapku Tpyobl. CMNC gomkHa 3agaBaTbCcsa nocne
TLLATENbHbIX UCMBITAHWIA 1 JOKYMEHTUPYeTCS no Pasneny

IX ctaHpapTa ASME. CornacHo ClC, kaxxaasa onepauys
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surface area contact. As the well increases angle to
horizontal around 7,000 ft, the additional CT being run
into the well ceases to contribute to the surface weight
indication (box C).

And as drag continues to increase, the weight begins

to drop off. Finally around 9,100 ft the force of friction
overcomes the downward movement of the CT and lock-
up occurs.

What henefits does a tractor bring to a project when it is
deployed?

Welltec: The benefits vary depending on whether you are
referring to an e-line tractor or a CT tractor.

The CT tractor as described above will increase the depth
which CT can access thereby improving the operations as
a whole. If the coil is being used for acid stimulation, the
placement strategy can be implemented more effectively
driving up the well production vs the alternative which we
be to bullhead from the point of lock-up. Similarly for other
applications where fluids are needed to be spotted such
as cleaning, washing, etc.

For e-line tractors, the benefits are that you can deploy
e-line tools in horizontal wells without having to bring out
arig or a CT unit. This allows the operator to manage his
available ‘large’ assets better while still accomplishing
workovers and interventions in highly deviated wells.

How can you maximize the payload a tractor can handle?

Welltec: The maximum payload that a tractor can push is a
function of:
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MO CBapKe Oo/MKHa BbIMNOSIHATLCA KBaJ'II/Id)I/ILI,I/IpOBaHHbIM n
OMbITHBIM CBaPLLUMKOM. KavkabIin CBapHOW LLIOB MPOXOANT
MPOBEPKY KaveCTBa, NCrbITbIBaAOTCA €ro MexaHn4eckme
Ka4ecTBa, a 3aTeM OTCYTCTBME OEEKTOB 3aBEPSETCA
PEHTTEHOCKOMMEN. 3aTeM NOBEPXHOCTb LLMAGYETCS

elLle Bonee rnagKo, Yem o Bcer fymHe Lwmpunca. Tpyba
MEPUOAMHECKM UCTIbITLIBAETCH A9 rapaHTM COOTBETCTBMS
HOPpMaM MeXaHNHECKNX N METaUUTYPIMHECKX Ka4eCTB U
COMPOTUBNEHNS YCTAIOCTU TPYObI.

Bonpochbl K NOCTaBLYMKAM YCAYT, CBA3AHHLIX C NPUMEHEeHnem
CKBAXXMHHbLIX TPAKTONOB

Koraa ¢ nomoLubio KONTIO6MHra cnepyeT Nenonb3oBaTh
CKBA)XXVHHDIA TPAKTOP M MOYEMy 3TO0 MHOrAa Heobxoaumo?

Welltec: O6bI4HO TpakTop Ha KONTHOBUHIE CryCKaeTCs

NS YBENMHEHUS npeaena AocsraeMocTh bapabaHa.

Korga npensaputenbHOe MoAeNMpoBaHme NMoKasbIBaeT,
4TO TPedyemas rnybrHa HeooCTVIKMMA, HEOOXOANUMO
PaccMOTPETb BOZMOXHOCTb UCMOSIb30BaHNS CKBEXKMHHOIO
TPaKTopa, CryCKaeMOro Ha KONTHOBUHIE.

MexaHn4ecKm1e orpaHnHeHNst MPUMEHEHWS: KONTIOOWHra
XOPOLLIO 3300KYMEHTUPOBAHbI, U B CKBaXXMHAX C 6OMbLLNM
OTXOAOM OT BEPTUKaIM MEXaHN3M OTKa3a KONTIoOUHra
HasbIBatOT 3acTpeBaHeM. 3acTpeBaHme Cy4aeTcs, korga
CUHYCOMOANBHbIN N3O OCNOXHAETCS CrMPaNEBUOHbIM,
BbI3BaHHbIM CUMaMM TPEHWIS, MPEBbILLIAIOLLIVIMI BEC U
MEXAHUHECKIA MOMEHT KOJTTHOBVHIa.

[MpviBeOeHHbIE HYXKe MPaUKL SICHO MOKa3bIBAIOT PasHILLY
B cunax, gencaeyrolmx Ha M'HKT B BepTvKanbHOM
CKBa&XXMHE MO CPaBHEHWMIO cO ckBaxkmHo BOB. Ha
rpadmke 3amKCHPOBaHbI 3HAYEHNST TTyOUHbI N HAMPY3KN
Ha OONOTO, 1 MO Mepe Crycka KOMTIOOMHIa, Harpy3ka Ha
O0NOTO BO3pacTaeT NoYTu IMHenHo (rp. A). OgHako, no
Mepe YBEMHEHVA 0Txoaa OT BepTvkamm (rp. B), Harpyska
Ha OONOTO CHKAETCS 3a CHET BAMIAHUS CUI TPEHUA

Ha MOCTOSIHHO PaCTYLLIeN MoLLaam KoHTakTa. o mepe

Harpyska Ha A0noTo No CpaBHEHMIO C ry6uHON
YcnosHble
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Harpy3ska Ha 8onoTo (pyHTbl)
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1) Well conditions
a. Environment — OH versus CH
b. Deviation
c. Friction factor
d. Minimum restrictions
2) Surface equipment
a. Available rig-up height
b. E-line cable type

Increasing force come from increasing the tractor size, the
cable and the number of wheel sections. These all translate
into more available power downhole.

Sincia Shi
Vice President, Completions & Production,
Baker Hughes, Russia Caspian Region

Sincia Shi is Vice President, Completions & Production for Baker
Hughes Russia Caspian region. Her responsible area includes
Pressure Pumping, Completions & Wellbore Intervention,
Artificial Lift Systems as well as Upstream Chemicals. Sincia
has worked in the Oil & Gas industry for over 20 years in Asia
Pacific, North America and the Russian Caspian regions.

Pavel Bravkov
Sales Manager for Schiumberger Well Intervention
services covering Russia and Central Asia

| joined Schlumberger after graduating from the Russian State

Oil and Gas University in 2004, as a mechanical engineer. Since
then, | have held various technical and management positions
across Russia and overseas during 2010-2013. Now | am leading
the business development team of our Schlumberger Well
Intervention Services in Russia and Central Asia, which includes
services such as coiled tubing, slickline and matrix acidizing.

Stephen J. Dienes

Sales Director - Coiled Tubing (Europe & CIS), Coiled Line

Pipe, and Subsea Umbilical Tubing, Tenaris
Mr. Dienes currently manages coiled tubing sales in the Europe
& CIS region. In addition, he has sales responsibility for Coiled
Line Pipe and Subsea Umbilical tubing globally. Prior to joining
Tenaris, Mr. Dienes held sales management positions in both
steel manufacturing and steel distribution companies primarily
serving the oil & gas market.
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nepexofa CKBaXKMHbI B FOPUSOHTaSTb Ha MyOMHE OKOSIO0
7,000 chyTOB, OANBHENLLINIA CMYCK KOATIOOMHIA HE OaeT
OOMONHUTENBHOM Harpy3ku Ha AonoTo (p. C).

A 1o Mepe yBEMHEHV COMPOTUBIEHNS TREHS, HAarpy3Ka Ha
[0NOTO HavnHaeT Napath. HakoHew, Ha riyduHe 9,100 dyTos,
cua TPEHWS MPEBOCXOOUT CUITY TSPKECTU KOSTTFOOMHIA MW
OBVDKEHVIN BHS U MPOUCXOAUT 3aCTpeBaHME.

KaxoBb! npenmyLiecTsa UCnonb30BaHUA CKBAXUHHbIX
ThaKTopoB?

Welltec: CyLLecTBytOT pasindHbie MPerMyLLIECTBA TPAKTOPOB,
cnyckaeMblix Mo M'HKT 1 Ha anekTpuyeckom Kaberne.

Onm1caHHb I BbILLE KOMTFOOMHIOBb I TPAKTOP MO3BOIAET
YBEMMHYUTL JOCAraeMYHO KOJTTHOOMHIOM MyOuHY, TakyM
00pa3oM, OkasblBas MONOXUTENBHOE BIMSHME Ha PaboTy

B LenoM. Ecnm KonmobuHr MCronb3yeTes 1St KUCTIOTHOM
06PabOTKM, MOXHO 3(PEKTVIBHO MCTONB30BATH CTPATEMIO
MPaBUIBEHOMO PasMELLIBHMS 1S YBENMHEHWS BbIPabOTKN
CKBaXKVHbI, BMECTO aslbTEPHATVIBHOMO BapWaHTa, KOTOPbIN
3aKntoHancs 6bl B hOpCHPOBaHHON 3aKaqke C BbITECHEHIEM
B TOYKeE 3acTpeBaH/s. TO XKe KacaeTca apyrx obacten
MPUMEHEHNS, IOE VCMOMb3YETCs! HALIENEHHOE VCMONb30BaHNe
YKUOKOCTEN, TakMe Kak 04MCTKa, MPOMbIBKa U T.M.

Y70 KacaeTCs TPaKTOpOB, CMyCKaeMblx Ha
SNEKTPUHECKOM Kabene, X NPenMyLLECTBO 3aKJIoHaeTCs
B BO3MO>KHOCTM CMyCKa 3/IEKTPOHHbBIX MPUOOPOB B
FOPU30HTANbHbIE CKBaXKMHbI 663 HEOOXOAMMOCTH
MCMONBb30BaHNs BYPOBOM NI KONTKOOUHIOBOW
YCTaHOBKMW. 3TO MO3BOSIAET onepatopy adheKkTnBHee
MCMONBb30BaTb CBOW «KPYMHbIE» aKTVBbI, HE 3abbiBas

O PEMOHTE CKBaXKWH N BHYTPUCKBaXKMHHbBIX paboTax B
CKBaXKMHAX C B60MBLUMMM OTXOOaMM OT BEPTUKaN.
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Rick Crist
Area Vice President,
Russia & CIS, Welltec

Rick Crist joined Welltec in 2012 as area VP in the Russian and Caspian

markets. Building on more than 25 years of international experience in
the oil and gas industry, Rick has a proven managerial track record and
deep understanding of the local and global market and its challenges.
Having held a range of international senior management positions in
the Far East, Africa, The North Sea, North America, Eastern Europe,
Turkey, Kazakhstan and CIS/ Russia, Rick understands what it takes for
operators to consistently deliver results in the challenging international
environment. A key driver for Rick as well as Welltec is providing the
operators with optimal solutions to enhance recoverables, and the
organization prides itself on being innovative and challenging the
conventional intervention and completion methods.

v
Weatherford

Fred Perrier
Weatherford Pressure Pumping Business Unit Manager

Fred Perrier has been the Weatherford Pressure Pumping
Business Unit manager based in Moscow Russia since 2010.
Fred graduated from the top French Engineering School in Chemical
Engineering, in 1994. He has 17 years’ experience working in Pressure
Pumping, 10 of which were spent in management positions. He has a
good experience and understanding of the Russian PP Market, having
worked in Western Siberia, Komi and Volga Ural regions for more than 3
years before moving to Moscow.

Stanislav A. Zagranichniy
Technical Director of Trican Well Service

Stanislav started his oil and gas career at PetroKazakhstan, Inc, in
1998 as a specialist in the logistics department. In 1999 he joined
AlauTransGaz as a lead specialist in the marketing department. Then
he joined Schlumberger Logelco Ltd in Aksai, Kazakhstan as a trainee
Engineer in the coiled tubing department. The following two years
Stanislav spent working as a Field Engineer at the Karachaganak and
Tengiz fields. During the next few years he worked in Russia, and in
2006 was appointed a Chief Engineer on CT services sales for Russia,
based in Moscow. In 2009, he joined Trican Well Service LLC as a
technical CT engineer, expert at Vankor Field in Krasnoyarsk Region. In
2013, he was appointed to his current position of Technical Director of
Trican Well Service. Stanislav has published over 20 technical articles
on various coiled tubing technologies in Russia and abroad. While

at Schlumberger, presented specialized workshops on coiled tubing
technologies for Russian oil and gas companies.
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Kak gocturaerca MaKcumanbHaA nonesHaa Harpy3ka Tpakropa?

Welltec: MakcumansHast monesHast Harpyska TpakTopa
3aBUCUT OT:
1) CKBaXXMHHbIX YCOBUM
a. Tvin CKBaXKMHbI - OBCaXKEHHasA U HEOBCaXKEHHAS
0. OTKNOHeHWE
B. KoathurumeHT TpeHus
. MyuH/MYM npenaTcTaimn
2) HasemHoro obopynosaHis
a. BbicoTa 6ypoBoit yCTaHOBKM
6. Tun anekTpokabens

YBenmyenme MOLLIHOCTW OOCTUIraeTCy yBenmveHnem
TNopasMepa TPaKTopa, KOIMHECTBA KOMECHBIX CEKLUIA 1
Tvna kabens. Bee s dhakTopbl 4at0T AOMOMHUTENBHYHO
MOLUHOCTb B CKBa>KMHE.

Cunena lin HUGHES
BULe-NPe3NCHT N0 3aKaHYMBaHULO W IKcAnyaTauun
CKBA)XWH Komnaxuu Baker Hughes no Poccuu n
KacnuiicKkomy pernony

CuHeyst LLIn — BrLe-Npe3naeHT no 3akaHqvBaHIKO U SKCryaTaLmm
CKBaXKVH KoMnaHum Baker Hughes no Poccumn n Kacnmickomy
pervioHy. Cchepa fesTensHOCTY rocnoxm LLn BktovaeT
HarHeTaTenbHyIo 3aKkadky B CKBEXKVHY, 3aKaHUMBaHVE CKBaXKH

1 orepaLv B CTBOSIE CKBaXKMHbI, CUCTEMbI MEXaHM3MPOBaHHOM
SKCMyaTaLym CKBaXKVH 1 peareHTbl Ans 6ypeHuns 1 fobebmn. CuHeus
paboTaeT B HehTerasoBom otpaciin yrke 6osblue 20 NeT, B TOM
ymcne B A3MaTcko- TnxoakeaHcKom pervioHe, CeBepHom AMeprike 1 B
POCCUINCKOM CEKTOPE Kacmminckoro Mops.

Schlumberger

Masen bpaBKos
MeHe/Kep no NPoAaXaM 0TAeNa BHYTPUCKBAKUHHBIX
pabor Schlumberger B Poccun u LientpanbHoi A3nm

A npywen B LLntomBepyxe nocne nosyyeHns CrieLyiansHOCTV
NHXKeHePa Mo MexaHN4eCcKoMy 060pyaoBaHNio Poccuiickoro
YHuBepcuTeTa Hedhtn 1 Maga B 2004 rogy. B 2010-2013 rr. 3aHMMan
pasnnyHble TEXHUHECKME 1 PYKOBOASLLVIE AOMKHOCTM B Poccum

1 3a pybekom. B HacTosiLLiee Bpems 8 BO3riasisao paboTy no
pas3BUTUIO B3HECA B CEMMEHTE BHYTPUCKBaXKHHBIX paboT B Poccumn
1 LieHTpansHom Asum, BKIKOYas Tak1e acreKTbl Kak KOSTTFOOUHE, CryCK
Ha TpOCe 1 CTPYKTypHas KUCNOTHasA 0bpaboTka.

Tenaris

Ctusen K. [Iunec
[vpexTop no npoAaxam — KonT6uHr (EBpona n CHI),
rnbkwit Tpy6onposoA, rM6KKMI NoABOAHLIN TPY6oNpoBoA

[ocnognH [Hec B HACTOsILLIee BPEMS YIPaBASET MPOAaXKamMum
konmobrHra B EBporne n CHIT. Kpome Toro, OH 3aHMMaeTcs Borpocamm
rnobarnbHbIX MPOAaX MMOKOro TPY6oNPOBoOAA 1 MOABOAHOIO MMOKOro
Tpybonposoaa. [1o npuxoaa B Tenaris, rocnoayH [nHec 3aHiman
pasnu4Hble No3uLKM B 001acTL yrpaBieHust Mpofaxkamm B cdepe
MPOV3BOACTBA W PACTPOCTPaHEHNS CTav, MPEVMYLLIECTBEHHO /15
HehTera3oBom OTpPacsn.
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Puk Kpaiicte
pervoHanbHbii BuLe-npesuaeHt Welltec
no Poccum u CHI

Pk KparcT mpuwen B komnanmo Welltec B 2012 Ha fO/mKHOCTb BULIE-
npesnaeHTa no Poccumn n Kacrinickomy pervioHy. Obnapas 6onee, dem
25-TV NETHM MEXOYHAPOAHbIM OMbITOM B HE(HTEra3oBoM OTPAC/A,

PurK ycrneLLHo ympaBnsin MHOMIMM MPOEKTaMM, eMY XOPOLLIO U3BECTHBI
TOHKOCTU 1 CIIOXHOCTI PaboThbl Ha MECTHOM U FI00aSTHOM PhIHKaX.
VIMest orbIT paboTbl Ha HECKOSBKIIX PasINYHbIX MEXXIYHAPOAHbIX
yrpaBneH4eckyx NosuLsix Ha JdansHem BocTtoke, B Adprike, B CeBepHOM
Mope, B Typumm, Kagaxctane 1 CHI'/Poccuin, PyiK XOpOLLIO MOHUMAaET,
41O TPEBYETCH OT OMepPaTopa, HTOObI MOCTOSHHO AOCTaBSATb PE3YbTaThI
B C/IOXKHOV MEXIyHapOaHOM 0OCTaHOBKE. KITkoueBom BeayLLniA (hakTop
015 Pvika v anst komnanim Welltec B Lienom — obecnesnTsb ornepaTopoB
OMMMASTBHBIM PELLIEHNSIMIA 191 YBEIMHEHVSA 3BIIEKAEMbIX 3ariacoB

1 HaLLIa OpraHn3aLys FopaUTCS CBOVM VHHOBALWIOHHBIM MOOXOOO0M U
MOVICKOM arnbTepHATYB TPAVLIMOHHBIM METOAAM CKBaXKMHHBIX PaboT 1
3aKaHYVIBaHIS! CKBaXKIH.

v
Weatherford

®pen Nepse
[nasa fenapTamenTa Ycnyru 3aKa4yku noj AaBneHuem
Komnaxun Weatherford

®pep Nepbe BO3rNaBSET AenapTaMeHT YCyrin 3aKaquku Mog,
naeneHnem komnaHum Weatherford B Poccumn ¢ 2010 roga. B 1994
rofly Ppefeprik OKOHUMI BbICLLIEE TEXHNHECKOE YHnnmLLE BO PpaHLmm,
MoJTyHMB CreLmanbHOCTb XUMrka-TexHonora. OH obnagaeT 17-neTHim
OMbITOM B chepe MPUMEHEHNSI TEXHOJIOMUIA 3aKkaqky Mog, AaBMNEHVEM,
10 13 KOTOPbIX OH PaboTaET Ha PYKOBOASLLIMX OOSMKHOCTSX. Ppeq,
OT/IMYHO 3HAKOM C POCCUMCKM PbIHKOM, MOCKOIBbKY [0 nepee3aa

B MockBy oH 6os1ee Tpex neT paboTan Haf MpoeKTaMu B 3anaaHom
Cubwupw, Pecnybnmnke Komu 1 Bonro-Ypansckom pervioHe.

——TRICAN

Cranucnas AneKcaHgpoBuy 3arpaHuuHbIin
Texnuyeckuit aupexTop komnanum Trican Well Service

CTaHvicnas Havan CBOK Kapbepy B HedpTerasosow oTpaciv B

1998 rogy cneuvanMcToM oTAeNa AorucTki. B Hadane 1999 r.
nepeLlen B koMmnaHuio OAO AnayTpaHcl a3 BegyLLyM CreuvanmcTom
B OTeN MapkeTuHra. B koHue 1999 r. b1 MpUHSAT NHXKXEHEPOM-
CTaxxepoM B kKoMnaHmo Schlumberger Logelco Ltd. B otaen MHKT
(komnmobuHr) B 1. Akcal, KagaxctaH. B nmocnegytolLye asa roga
paboTas MoNEBbIM MHXEHEPOM Ha KapadaraHakCKOM 1 TEHMM3CKOM
MeCTOPOXaeHMsIX. CneayroLLe HECKONBKO neT CTaHucnas

pabotan B Poccum 1 3a pybexkom, a B 2006 rogy Obln HasHa4eH
rNaBHbIM TEXHUYECKUM MHxXeHepoM MTHKT no PO n 6a3vposarncs B
Mockse. B 2009 r. nepetuien B komnaHuto Trican Well Service LLC

Ha JOSPKHOCTb TEXHNHECKOTO NHXeHepa — akcnepTa no MHKT Ha
BaHkopckom MecTopoxkagHn B KpacHosipckom kpae. B sHBape
2013 roga Ha3Ha4eH TEXHNHECKIM OVPEKTOPOM KoMMiaHun Trican Well
Service. CtaHvcnas onybnmkosan 6onee 20 TEXHUHECKUX CTaTel Mo
pasnnyHbIM TexHoorndeckmm acnektam MHKT B PO 1 3a pybexxom. B
KoMnaHnn Schlumberger MpoBOAN CMELMAN3NPOBaHHbIE CEMMHAPbI
no TexHonorvsiv MHKT ons poceumckix HedhTeradoBbIX KOMMaHNIA.
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