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aHKOPCKOE HE(DTAHOE MECTOPOKACHNE
VHUKAQIBHO IO CTPYKTYPE 3aI1aCOB U —_

I'E€OJIOTMYECKUM XAPAKTEPHUCTUKAM,
4 3HAYUT, CTABUT NEPE/T PA3PA6OTINKAMHU

CJIOXKHBIC B TCXHUYCCKOM 1 TCXHOJIOTHYCCKOM OT H H H O B a u H H

OTHOIIIEHWH 331241, TPEOYIOIIE
HECTAH/IAPTHBIX MOJIXO/IOB, IPUMCHCHUSI
OPUHIIUITNAJIBHO HOBOT'O OOOPYIOBAHUS,
AKTHUBHOT'O BHEIPEHUSI MHHOBAITMOHHBIX
TEXHOJIOTUH.

Csou yciyru no T'HKT na Bankopckom
MECTOPOXKJAECHUHN IPEAOCTABIISICT
Kpacnosipckuii punmnan 3A0 «BBT-BocTok»,
CEPBUCHASI KOMITAHMS, HA 623€ UMEIOLIETOCS
HAKOIIJIEHHOT'O OIBITA ¥ HOTEHIIMAIA
YCIENIHO IMIPUMEHSIONIAS IEPE/IOBBIE
TEXHOJIOTUU U TOAXOABL. 3AKA3UNKOM
sapisieTcs 3AO «BaHKOpHEDTH» — OJHO U3
BEAYIUX JOOBIBAIOMINX TPEITPUITHHI
Poccuy, MonmuTHKA KOTOPOTI'O HAIIPABJIECHA
H4 HEYKJIOHHOE BHEIPEHUE OTPACIIEBBIX
WHHOBAIIWH, 4 3HAYUT, HA [IPUBJICYCHUE
CEPBUCHBIX KOMITAHUI, CIIOCOOHBIX OKA3bIBATh
BBICOKOTEXHOJIOTUYHBIC YCIYT'H OTANYHOI'O KAYECTBA.

Komnanus 3AO «bBT-BOCTOK», TPEKPACHO
OCHAIIICHHAS] TEXHUYECKU, UMEIOIIASI B CBOEM
apceHasie 3(pPEKTUBHBIE TEXHOJOTUH U METO/IBL,
YKOMILJIEKTOBAHHAS IIITATOM BBICOKOKJIACCHBIX
CIIEIIUAJIMCTOB, IIOJIHOCTBIO COOTBETCTBYET CTPOTUM
TPEOOBAHUSIM B3bICKATEIBHOI'O 34KA3YHKA.

Ncnonb3oBaHue M'HKT npu
MHoroctagumnHom Pl

IIpu IPOU3BOACTBE PA6OT MO IPOBEACHUIO
MHOTOCTaJUHHOIO THPABINYECKOT'O PA3PhIBA
mnacra (I'PIT) B 2013 rogy Ha TpeX rOPpU30OHTAIbHBIX
CKBAXXKUHAX BAaHKOPCKOTO MECTOPOXKACHUS
koMnaHuu «<bBT-BocTok» 66114 ITOCTABJICHA 3321444 T10
MIPOMBIBKE YYACTKOB HEPPOPALTUT C HOCAEAYIOITUM
(ppe3epoOBAHNEM NTOCATOUHBIX CEJIEII TOCTIE
OKOHYAHUA NPOBeeHU Bcex ctaauid I'PIT. CpenHsas
IIIyOMHA TEKYIIETO 320051 HA CKBAXKUHAX COCTABUJIA
4357 M, KOTMYECTBO ITOPTOB /i1 pa36ypPHUBAHI HA
I'HKT — 5 mITyK pa3JIn4dHoro Auamerpa. B radmue 1
NPUBEJEHA HH(POPMAIUS 1O OHOU U3 CKBAXKUH C
JIAHHBIMH IO PACIIOJIOKEHUIO ITOCAAOYHBIX CENIEI.

Taonuuya 1 — Jannsie PacnononNceruss ROCAOOUHBLX
céoen Ha cKeéadxcune

Ne Hnopma,m @ ceona, MM o uapa, Mm
1 4619,72 44,96 48,03
2 451061 4877 51,82
3 4290,02 52,32 55,63
4 4019,93 56,13 59,18
5 3890,03 59,94 6299

ITpu npoussoacTse 'PIT HA JAHHOU CKBAKUHE
HE aKTUBUPOBAJICS BTOPOH NOpT Single Shot.
BBIIO MPUHATO PEUIEHHE TPOU3BECTU IPOBEPKY
NOCAJKHU MIapa ¢ ucnosnb3opanuem F'HKT.
CJIO’KHOCTB OIEPAIMHU 3AKJII0YAIACH B TOM, UTO
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IO TIOBCETHEBHOCTU

COILED TUBING -
from Innovation
to Day-to-Day Usage

A.HOBHYKOB, A. OBYAPOB, P. THJIbMAHOB, 3A0 «<BBT-BocTOK>
A.NOVICHKOV, A. OVCHAROYV, R. GILMANOYV, BVT-Vostok

ankor oilfield is a unique one in terms of
geology and structure of reserves; so, when
developing this oilfield reservoir engineers
face challenging tasks that require unconventional
approaches, application of brand new equipment and
active introduction of innovative technologies.
Coiled tubing (CT) services at Vankor oilfield are
provided by Krasnoyarsk branch of BVT-Vostok —
a service company that successfully applies cutting-
edge technologies and approaches using its great
experience and capacity. Vankorneft Company is
the client. This is one of the leading oil producing
companies in Russia that is aimed at continuous
introduction of innovative technologies; it also means
contracting service companies that are able to provide
high-tech services to the highest quality standards.
Being well equipped, possessing efficient technologies
and employing highly-skilled personnel BVT-Vostok
fully meets the rigid requirements of its client.

CT usage during multi-stage
hydraulic fracturing

In 2013 during multi-stage hydraulic fracturing
operations at three horizontal wells of Vankor oil
field BVT-Vostok had a task to flush perforation
intervals and mill all the seats after completion of all
the fracking stages. Average current depth of the wells
was 4,357 meters; number of ports to be drilled out
with CT — 5 ports of varying diameters. Table 1 shows
information for one of the wells, including data on the
location of seats.

Table 1 - Seats location data

Ne Hofport,m Seat o, mm Ball o, mm
1 4,619.72 4496 48.03
2 4,51061 4877 5182
3 4,290.02 5232 55.63
4 4,01993 56.13 59.18
5 3,890.03 5994 6299




nocse nposeieHus I'PIT He 661710 YBEPEHHOCTH B
OTCYTCTBHHU IIECKA B TOPU3OHTAIBHOM Y4ACTKE
CTBOJIA CKBA’KUHBIL, TJI€ MUHHUMaJIbHBIH IPOXOJHOM
JuameTp Ha mopty Ne 3 cocrasisn 52,32 MM.

C y4eTOM HEBO3MOXXHOCTH UCNONb30BaHug T'HKT
JINAMETPOM 38 MM M3-34 [VTYOUHBI 3aJICTAHUS U
TPAEKTOPHUU CKBAXKUHBI UCIONb30BaHuE THKT
auameTpoMm 44, 45 MM yBEJTMYUBAJIO PUCKH,
CBA34aHHBIE C 3TOU onepanueil. Ha JaHHOM CKBa)KHUHE
npu npoussoncTse I'PIT He yaa10Ch aKTUBUPOBATD B4
nopra Ne 2 1 Ne 3. biarogaps rpaMOTHBIM JEUCTBUAM
KOJUIEKTHBA KOMIIAHUH, YAJIOCh [IPOU3BECTU
akTuBanuIo nopra Ne 3 Ha H=4290 M. AHa710ru14HO
U HA JPYTroOf U3 CKBAKUH CKBAKUHE I1OCJIE
nposegeHusd I'PIT He aKTUBHUPOBAJICA TOPT Ne 1,
pacnonoxeHHbl Ha H= 3951 M. IIpoussectu ero
aktuBanuio ¢c npuMmeneHnemM F'HKT He yaanocs. beut
IIPOM3BEAEH 3aITYCK Iapa Ha CJIEAYIOLIUH IIOPT C

€T'0 COIPOBOXIECHUEM, 110 AHAJIOTUU C IPEABIAYILEH
CKBaXKMHOMU. I[Ip1 CONPOBOXKAEHNH 1IAPA BO3HUKJIA
CJIOKHOCTD IIPOXOKACHU A HUPKY/IALMOHHBIX IIOPTOB
B CBA3H1 C OTCYTCTBUEM IIPUEMUCTOCTH U HAJIUYHEM
TOPHU30HTAJIBHO Y94CTKA. AKTUBALIMA ITopTa Ne 2

B PE3YJIBTATE IPOU3BEJEHHBIX PA0OT MPOIIIA
YCIIEIIHO.

IlepBble pa®OTHI 11O PPEZCPOBAHUIO
MPOU3BOANINCH HA CKBA’KUHE, B KOTOPYIO ObIN
COYIIEHBI HACOCHO-KOMIIpEeCcCOpHBIE TPyOb! (HKT)
guaMeTpoM 89 MM. KOMITOHOBKA HM3a KOJTOHHBI
(KHK) 151 ppesepoBaHus 6bl1a IIPECTABICHA
JIYHOYHBIM KOHHEKTOPOM, 32001 HBIM JIBUTATEJIEM
Mapku JI-54PC 1 TOPLIEBOI BOTHYTOM (PpE30H
HAPYKHBIM JHaMeTPoM 68,85 Mmm. Dpe3epoBaHUeE C
TOCJIEAYIONIEN IIPOMBIBKOM OTKPBITBIX UHTEPBAJIOB
OBUIO CHJIBHO OCJIO’KHEHO HAJTMYHUEM ITOITIOMEHU A
B ILJIACT, YTO IIPUBEJIO K (PPEIEPOBAHUIO ITIOPTA
Ne 4 11 Ne 3 mpu nnornouieHuu. Ilpu nposegeHnun
IIPOMBIBKH IIOCJIE (PPEEPOBAHMS 3-T'O IOPTA
Y OTCYTCTBHUS JOJIKHON IUPKYJIALIMU HA YCThE
CKBA’KMHBI ObUIH OJIYYE€HBI HEOJTHOKPATHBIE
3ATSDKKM Ha pa3HbIX yuacTKax cirycka T'HKT. Beuio
MIPHUHATO PEMIEHUE MTPOU3BECTU CITYCK C (PPE3OH 1A
IIOBTOPHOM IPOPA6OTKH IPOOIEMHBIX YYACTKOB,

JI0 IyO6HHBI TOPTa Ne 2 3790 M € €ro nocaeAyomuMm
dpeseposanreM. [Ipy TOBTOPHOU NPOPAOOTKE
UHTEPBAIA (ppe3epOBAHUA TOPTA Ne 4 6blId TTOTydeHA
JKECTKAS [TOCAJKA UHCTPYMEHTA Ha IT1yorHE 3500 M.
[Tocne TMKBUAAIUU IIPUXBATA PAOOTHI HA 3TONU
CKB2)KHHE ObUIN IIPEKPAIIEHBI B CBA3U C CEPbE3HBIMU
pI/ICKaMI/I TIOJTy4CHU S aBapI/II/I N3-34 HAJITN4YUA
OCTAaTKOB (PpE3ECPOBAHUSL.

C y4eTOM IIOJIyYEHHOI'O OIIBITA PA6OT HA
NPEABIAYILIEH CKBAXKUHE ObLIO IIPUHATO PELICHUE
IIPOBOAUTDH PAOOTHL U HA CJICAYIONUX CKBAXKUHAX
c 3ameHoM noasecku HKT ¢ 89 MM Ha 102 MM, 1151
cnycka KHK ¢ 0Ba1006pa3Ho (ppe3oit AruaMeTpom
76 M. [TaHHbBIE U3BMEHEHHSI TPUHEC/IU OXKH/TAEMBIH
PE3YIBTAT, U PabOTHI OBUIH BHITIOJIHEHBI B TOJTHOM
06’bEME Ha BCEX IOPTAX, HECMOTPS HA TO, YTO
OCJIOKHUJIHCH IOIVIOIEHUEM XKUJAKOCTH IIPOMBIBKH
B 171aCT. TaKUM 06pa30M, IPUMEHEHUE BUHTOBOI'O
3a60riHOrO ABUrarens JI-54PC B CBsA3Ke C (ppe3on 4

During fracking operation at this well the second
“Single Shot” port did not activate. It was decided
to run CT to check the ball. The main challenge of
the job was the following: after fracturing engineers
were not sure that there is no sand in the horizontal
section of the well, where the minimum ID at
port No.3 was 52.32 mm. Taking into account the
impossibility of using a 38-mm coiled tube due to
well depth and its trajectory, the use of 44.45-mm
coiled tube increased the risks pertaining to this
job. When performing hydraulic fracturing at this
well, port No.2 and port No.3 did not activate. The
Company’s competent specialists managed to
activate port No.3 at the depth of 4,290 m. Similarly,
at another well after fracking operation port No.1
at the depth of 3,951 m did not activate. Specialists
failed to activate the port with the use of CT. They
launched a ball to the next port and tried to follow
the ball like in the previous case. When following
the ball the team encountered difficulties in
running through circulation ports due to the fact
that it was a horizontal section and there was lack
of injection capacity of the well. As a result of the
works port No.2 was successfully activated.

First milling works started at the well with 89-mm
tubing in the wellbore. Milling bottom-hole
assembly (BHA) consisted of alveolar connector,
D-54RS down-hole motor and concave junk mill
68.85 mm OD. Milling operation with subsequent
flushing was very much complicated by lost fluid
circulation what led to milling port No.4 and
port No.3 under the conditions of lost circulation.
When flushing the wellbore after milling port No.3
under the conditions of no proper fluid circulation
at the well head the team experienced multiple
tight pulls of CT tool at different intervals. It was
decided to run CT with the mill in order to redo the
problematic intervals down to port No.2 located at
the depth of 3,790 m with subsequent milling of this
port. When performing the repeated milling of port
No.4 interval the tool stuck at the depth of 3,500 m.
After releasing the tool it was decided to stop all the
works at this well because of high accident risk due
to remaining milling debris in the wellbore.

Taking into account this experience, for other
wells a decision was made to replace 89-mm coiled
tube with 102-mm coiled tube to run BHA with
oval-shaped 76-mm mill. Such changes yielded
expected results: operations at all the three ports
were successfully completed, despite the fact of
being complicated by lost circulation of flushing
fluid. Therefore, the use of D-54RS down-hole
screw motor together with a larger mill produced
according to the drawings of engineers from BVT-
Vostok’s Krasnoyarsk branch allowed completing a
task set by the client: flushing perforation intervals
with subsequent milling of seats after completion of
all the fracking stages.

CT-conveyed logging

One of the main services provided by BVT-Vostok
is CT-conveyed well logging. BVT-Vostok together P
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YBEJIMUYECHHOTO JUAMETPA, U3TOTOBJIEHHOI 10 YEPTEXKAM
nHxeHepoB KpacHnosapckoro ¢punmnaina 3A0 «BBT-BocTok»,
TO3BOJINJIO ITOJIHOCTBIO BBIIIOJTHUTD ITOCTABJICHHYIO
3aKA3YUKOM 33/1a4y IO IIPOMBIBKE YYACTKOB EPPOPALTUAL
C HOCJIEAYIOMUM (PPEZEPOBAHUEM NTOCATOUHBIX CENIET
OCJIE OKOHYAHUA NTPOBEIEHUA BCeX cTaguil [PIL

leodunsnyeckmne nccnegoBaHUs
CKBaXWH ¢ npumeHeHnem NHKT

OJHUM U3 OCHOBHBIX HAIIPABJIECHUN NPEJOCTABISAEMBIX
komnanuen 3A0 «bBT-BOCTOK» CEPBUCHBIX yCIIYT
SBJIIETCS IPOBEAEHUE IF€O(PUNIECKOT'O UCCIIETOBAHU S
CKBaXXUH € ucnonbzopanuem 'HKT. 32 nepuop ¢ 2012
1o OKTA6Pb 2013 roga Ha BAHKOPCKOM HE(PTETa30BOM
MecTopoxaeHUH 3AO «BBT-BOCTOK» COBMECTHO C
reo(U3NIECKUMHU KOMITAHMSIMU [TPOBEACHO 160 TaKux
PaboT HAa HEPTIHBIX, I'A30BBIX, CKBAXKUHAX [TT1]] 1
BO/I03A00PHBIX CKBAXKUHAX.

W3 3HAYUTENBHOI'O KOJIMYECTBA PAOOT OTAEIBHO
MOYKHO BBIJIETUTB PAO6OTHI C
HCIIOJIb30BAHUEM INTYOUMHHOMU
OIITUYECKOU BUIEOKAMEPEDI
JUIS BU3YAJIbBHOTO KOHTPOJIA U
PETUCTPALINEN JAHHBIX BO BPDEMS
crirycka 1 nogbema 'HKT. IlepBas
TECTOBAS BOJO3A00PHAI CKBAKMHA
HAIVIAAHO HPOAEMOHCTPHUPOBAJIA
BO3MOKHOCTHU OITUYECKOU
Kamepbl. Ha pucyHke 1 npusegen

KaJp BUICOCHEMKH B CKBAKHHE. LA,

12:40:11 PM

with logging companies conducted 160 logging
operations at oil, gas, injection and water wells at
Vankor field from 2012 to October 2013.

Out of all the works and operations performed
by the company it is worth noting operations with
the use of downhole optical camera to ensure visual
monitoring and data recording during CT running
and pulling. First test water supply well showed all
the capabilities of the optical camera. Figure 1 shows
a shot made by the camera in the wellbore.

High-quality images were derived during
examination of the main wellbore of well. Figure 2
shows some of the shots.

The main challenge when working with the
optical camera is to prepare the wellbore — replace
the whole wellbore volume with clear fluid
containing minimum suspended solids.

In 2013 Vankorneft Company proposed to

KauecTBEHHBIE CHUMKH,
HMMEIONIUE BBICOKYIO [IEHHOCTD,
OBLIH IIOTYYEHBI [IPU
o06cIeJoBAHUH OCHOBHOT'O
CTBOJIA CKBAKUHBL Ha pucyHke 2
NPUBEJIEHBI HEKOTOPBIE KA/IPEI
BU/IEOCBEMKI.

OCHOBHOI IPOOBJIEMOM ITPU
NPOBEAEHNH PA6OT C ONITUYECKOH
KaMEPOH ABJIAECTCA IMOAIOTOBKA
CTBOJIA CKBA’KMHBI, 4 UMEHHO:
3aMENIEHHE BCETO OO'bEMA
CKBAXKUHBI HA IIPO3PAYHYIO
JKMJIKOCTb C MUHUMAJIbHBIM
KOJIMYECTBOM B3BECH.

B 2013 rogy 3AO «BankopHedTbH»
BBIIILJIO C IIPEJIOKEHUEM O
MPOBEJNEHNUHN COBMECTHO C
KoMnaHuer JIlnmombepxe»
pa6oT 1o 'MC ¢ uCnoAb30BAHUEM
HECTAHAAPTHOT'O IO CBOUM
pasmepam (L=24m,d =427 mm)
prubOopa I 3aITUCU TAHHBIX
npodus NPUTOKA B HEPTIAHBIX
CKBaXHUHax. PaccMoTpes
MIPEIOKEHUE 3aKA349HKA U OIICHUB
BCE PUCKU U BCIO CJIOKHOCTH KaK
MOJIOTOBUTEIBHOI'O 3TAIA, TAK U
HETIOCPE/ICTBEHHOT'O IIPOBE/ICHUSA

Pucynox 1 — Ppazmenm 201060l
xeocmosura 6 ckeaxncune 1KB-8B3

Figure 1 — Fragment of liner bead
inwell 1IKV-8V3

05:44:46 AM

1998.72 m

Coopra u mecmuposeanue Kamepol
nepeo cnycKom Ha no8ePxXHoOCmu

Assembling and testing the camera
before running into the wellbore

Pucynox 2 —- Bxo0 8 00K080%i CTm@0oJl; NOCA00UHOE CeO10 OMKIOHUMEN;

pa6ot, 3AO «BBT-BOCTOK» B351710Ch
2071064 X860CMOBUKA C OMI0oHceHuAMuU, noeepxuocmb nepamuuecnozo oucka

34 IIPOBEJEHUE JAHHBIX PA60T

o TUC. Figure 2 - Sidetrack entry; whipstock seat; liner bead with scales; surface

of the ceramic disk
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JT1HA TOJBKO TyOPUKATOPHOU CEKIIUU
reo(prU3nIeCKON TOJIOBKU COCTABUIIA HOsee
26 M. TaKUM 06PA30M, CYMMAPHBIC I'AGAPUTHI
060PYJOBAHUSA C YYETOM BBICOTBI APMATYPhI
(POHTAHHOIT KPECTOBUHBI HA BAHKOPCKOM
MECTOPOXK/JECHUH U MPEBEHTOPA TAKOBBL, YTO
HUHXKEKTOP HAXO/IUJICSA HA BBICOTE OKOJIO 40 M,
4TO NPHUMEPHO PABHAETCS BLICOTE TUIIOBOTI'O
JABEHAAATUITAXKHOI'O ITAHEJILHOI'O JoMa. KayecTBO
BCEX MATEPUAJIOB IIPU TAKHUX PAOOTAX UI'PAET
OI'POMHYIO POJIb, TAK KAK IPOU3BOJCTBO JIIOOBIX
paboT HA TAKOH BBICOTE 3HAYUTEIBHO YBETUUUBAET
PHCKH.

doTorpadus ¢ MeCTa IPOBEAEHUA PAOOT
MpeACTABIEHA HA PUCYHKE 3.

HecMoTps Ha TO, 4TO JAHHBIN IPUOOP ABIACTC
YHUKAJIBbHBIM Ha TeppuTOopuu Poccun, 3AO «BBT-
BOCTOK> MOATBEPANIIO CBOIO TEXHUYECKYIO U
NPOMECCHOHAIBHYIO TOTOBHOCTb IPOU3BOJAUTD
PaboTEI C TOAOOHBIM OOOPYAOBAHUEM HA CTOJb
BBICOKOM YPOBHE.

KoMITaHUA CTPEMUTCA C ONIEPEKEHUEM
HAPAIIUBATh TEXHUYECKUE BO3MOXKHOCTH U
OCBaMBATh HOBBIE YHUKAJIbHBIE TEXHOJIOTUH, UTO
MO3BOJIAET ONEPATUBHO BBIIIOJIHATD ITOCTABIEHHbBIE
34K434YMKOM 321441 O€3 IPUBJIEYEHNUSA CTOPOHHUX
pecypcos. ©

Pucynox 3 —/Iyopuxamopnan K0J10HHA ONUHOTL
60nee 26 m npu nposedenuu T'HC

Figure 3 - Lubricator section (more than 26 meters
long) during logging operations

perform in cooperation with Schlumberger logging
operations in oil wells with the use of a non-standard
(L=24 m,d=42.7 mm) tool for recording fluid
movement profile. After considering the client’s
proposal and assessing all the risks and complexity of
the preparatory stage and of the operation itself
BVT-Vostok decided to take up this job.

Only lubricator section of the logging head was
26 meters long. Thus, taking into account the height
of a Christmas tree at Vankor field and the height of
BOPs, injector was installed at the height of
40 meters, which roughly equals a standard
12-storey building made of prefabricated concrete
panels. Quality of all the materials is critical, since
operating at such a height considerably increases
the risks.

Photos from the site are shown in Figure 3.

Despite the fact that this is a unique device in
Russia, BVT-Vostok has proven its technical and
professional capacity for performing works with
the use of such equipment.

The company strives to increase its technical
capacity and master new unique technologies
what allows performing the client’s tasks without
outsourcing. ©
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