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KaoenvhHoiii
UHICEKIMOPD
0151 padomul €
KOJIMIOOUHZOM

Cable Injector

Jor Coiled Tubing

Operations

00O JICKOBreoKabdeIb» YCIICIIHO
OCBOWJIO IPOU3BOJICTBO HOBOM /1151 CE€0s
IIJIAHTOKA0€EIbHOM TPOAYKIIUU (IIOIMMEPHbIE
APMHPOBAHHBIE TPYObL), BOCTPEOOBAHHOM HA
BHYTPEHHEM U BHEITHEM PBIHKAX.

BriepBble TEMATHKA IOJIMMEPHBIX
APMHPOBAHHBIX TPYO MOSBUJIACH HA
npeanpuaTun B 2005 rogy. K ToMmy BpeMeHU
OBLIO YK€ OCBOEHO IMPOU3BOJCTBO
CHELMNAJIBHBIX I'€O(PU3NYECKUX KAOEIbHBIX
JIMHUI HOBBIIIEHHOM OCEBOM KECTKOCTH JIJIS
UCCIEAOBAHNSA TOPU3OHTATIBHBIX CKBAXKUH WIH

JOCTABKH reO(PU3NIECKUX IPHUOOPOB JIO 320051 CKBAKHUH

O UX TOPU3OHTAJIBHOMY YYACTKY. JJO HACTOSIIIETO
BpemeHH OO0 «ICKOBreOKab€eb» IBISETCS

€IMHCTBEHHBIM IPOMU3BOJIUTEISIM 3TOM BOCTPEOOBAHHOM

IPOAYKIINHA. Cambie TMICPBBIC ITOJTMMCPHBIC

APMHPOBAHHBIE TPYOBI 33JyMBIBAJINCh KAK aJIBTEPHATUBA

Ka0€JIIo UJIU HACTOAIEMY KOITIOOUHTY — THOKOH
CTJIBHOU TPYOE.

Vike B 2006 rozy 6bU1 IOy YCH IEPBBIE OIIBIT PAGOT
C NOJIMMEPHOU APMUPOBAHHOI TPYOOI HA CKBAKHUHE
B Bosrorpaickort 06;1acTy, npeiHa3HaAvaBIIEHCS
IO/ IMKBU/IAITHIO. BhLTa yCIIENTHO IPOUEHA ITTyXas
napaguHO-TIeCYaHasA MPOOKa HA INTyOHHE 450 M
IyTEM IIPOMBIBKM rOpsg4er BOJOK. FIc1ioib30Baiacey
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Pucynox 1 - Ilepasiii onvim padomst ¢ NOAUMEPHOTL
apmuposannoii mpyooii

Figure 1 — The first experience in operating polymer
armored tubing
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Pucynox 2 — Oceoenue foHmManHOLl CKEANCUHBL

8 Camapckoii oonacmu, IIKC-3,52 c I'CIIT 38 mm.
I'nybuna cxeancunst 3100 .m, 2nyouna cnycka

I'CIIT 2150 m, pabouee oasaenue 150 amm, omoop
awcuoxocmu 65 m? (000 «Hegbmecepeuc-HH»)

Fifure 2- Develogment of a flow well in Samara
oblast, cable truck PKS-3.5E with 38-mm steel-polymer
carrying tubing. Well depth — 3100 m; tubing running
depth - 2150 m; working pressure — 150 atm., fluid
Sflowback - 65 m? (Nefteservis-NN)

Pskovgeokabel has successfully set up new
production of flexible drill-strings (polymer armored
tubing) which are in demand both in the domestic and
foreign markets.

Polymer armored tubing first appeared at the
enterprise in 2005. By that time the company had
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MOJIMMEPHAS APMUPOBAHHASA TPy6a C BHYTPEHHUM
JUaMeTpoM 15 MM, pa3MeIICHHAs Hd aBTOBBIMOTKE.
IToCcTEnEHHO OBLI OCBOEH LEBIN PsiJl
TEXHOJOT'MYECKUX OINIEPAIINI, BBIIOTHAEMBIX
C IIOMOIIIBIO CIIELIONbEMHUKOB C IIOJIMMEPHON
APMUPOBAHHOM TPyOOI. B X 4nCie OCBOEHUE CKBAXKUH,
HOPMaJIM3ALIHA 320051, TPOMBIBKA CTBOJIA CKBA’KUHBI OT
TNPOMITAHTOBOI'O OCTATKA, TUKBUAAUA TH/IPATHBIX U

aCc(haIBTEHOBBIX ITPOOOK, Y/IAJICHUE BOJIBI C 320051 IA30BbIX

CKBAKHH U JIP.

C OSBJIEHUEM BCE OOJIBIIIETO KOJTUYECTBA TEXHOIOT U,
OJTHOBPEMEHHO TPEOYIOMNX HATUYHUS THAPABINYECKOIO

KaHAJIa JUIA TOAAYH TEXHOJIOTUUECKUX XKUJIKOCTEN

U T'A30B, 4 TAKXXE CUJIOBOTO KA0€EJIs 111 KOHTPOJIA U
UCCIEAOBAHUN ITPOLIECCOB, TPOUCXOAANINX B CKBAKUHE,
BO3HHUKJIA HEOOXOJUMOCTB B OCHAIIIEHUH MTOJIMMEPHBIX
APMHPOBAHHBIX TPYO F€O(PU3NIECKHUM KAOETIEM.

W 3HA4aJIBbHO KA6€E/b TOMEIIAJICS B ITOJIOCTD TPYObI
MPU €€ U3TOTOBJIEHNHU. MUHYCOM OBLIO TO, YTO B CJIy4ae
BBIXO/IA U3 CTPOSI KAOESA €r0 HEBO3MOKHO OBLIO
3aMEHUTB. M IIepBOE, YTO HA NPEATIPUATHN HAYYUINCh

JACIATDb — 9TO U3BJICKATD KabeJsb U3 MOJIOCTHU l'IO.HI/IMepHOI'/JI

TPYOBI TOTOKOM »KH/JIKOCTH. 34TEM IO AaHAJIOTUU

HAYaJI1 UCKAThb PEIIEHNE ITPOOJIEMBI 3AITACOBKU Ka6€IA
06paTHO. B XOz1€ 3KCNIEPHMEHTOB ObLIN U3TOTOBJICHDI
MEPBBIE TPOTOTUIIBI KAOEIBHBIX HHKEKTOPOB,
NPEJHA3HAYEHHBIX JJI5 3AITACOBKM OPOHHUPOBAHHBIX
reo(pU3NIECKUX Kabeel U re0(pU3NYeCKNX Kabesled B
MOJIMMEPHOM O60JIOUKE TUAMETPAMHU OT 5 10 7,8 MM U
ayuHoM 10 1500 m. Ho skenaHue 3aKa34MKOB 34CTABIISIO
3aM1ACOBBIBATH KA6€IH BCE OOIBIIETO AUAMETPA U JIJINHBI,
4TO IIPUBOANJIO K HOBBIM TPYAHOCTAM. [TOCTENEHHO
KaOEJIbHBIN NTHXKEKTOP COBEPIIEHCTBOBAJICH, KAK U
TEXHOJIOTUYECKHE BO3MOXXHOCTH JIJIS ETO U3TOTOBJIEHUS,
4TO B KOHEYHOM MUTOTE€ U IIO3BOJIMJIO U3TOTOBUTD
KaO€JIbHBIN MHXKEKTOP C XAPAKTEPUCTUKAMU,
YAOBJIETBOPAIONUMHU ITOTPEOHOCTU 3aKA3YUKOB.

B 2013 rony k cnenpanuctam OOO « ICKOBreokade b»
ob6patunnck npeacrasuresn PYIT JIpon3BoaCcTBEHHOE
obpeinHERNE «benopycHe(PTh> C IPOCHOOI OLICHUTD
BO3MOKHOCTD IIPUMEHEHM A KA6€JIbHOI'O MHKEKTOPA [JIA
PaboTHI CO CTAIbHBIMU T'HOKHUMU TpyOamu (I'T).

W KaGeIbHBIN MHXXEKTOP ObLI 4AITITUPOBAH /IS JAHHBIX
3a/1a4.

Pucynox 3 - Yoaneunue 600bt € 3a00: 2a3060% CKEANCUHBL
mecmopoxcoenun Komcomonncrkoe, IIKC-5T c I'CIIT 38 mm,
2nyouna omoéopa 950 m, oagrenue 8 ckgaxcune 30 amm
(2009 200) (00O «TexCepauc 3/IT»)

Figure 3 — Elimination of water from gas-well bottom-bole in
Komsomolskoye field, cable truck PKS-5G with 38-mm steel-
polymer carrying tubing, tubin, mnninidepth -950 m;
down-bole pressure — 30 atm. (2009) (TekbServis ZLT)

already set up production of special geophysical cable
lines with increased axial stiffness for horizontal well
surveys or the delivery of geophysical tools to the
bottom-hole via the horizontal section of the well.

At present Pskovgeokabel is the only manufacturer

of such highly-demanded products. The very first
polymer armored tubes were designed as an alternative
to cables or coiled tubing.

As far back as 2006 the first experience in operating
polymer armored tubing was gained at a well located
in Volgograd oblast and scheduled for abandonment.
A paraffin-sand blind plug was successfully overcome
at the depth of 450 m by flushing with hot water.

A polymer armored tubing with the internal diameter
of 15 mm mounted on a spooling device was used.

Gradually a whole range of technological operations
was implemented using special pulling units with
polymer armored tubing. Such operations included
well testing, bottom-hole cleaning, bottom-hole
flushing to remove proppant residues, removal of
hydrate and asphaltene plugs, elimination of water
from gas-well bottom-hole, etc.

With the appearance of increasing number of
technologies requiring both a hydraulic canal to feed
process fluids and gases and a power cable to control
and study the processes inside the well, it has become
necessary to equip polymer armored tubing with a
logging cable.

Initially the cable was placed inside the tubing cavity
when manufactured. The drawback was that in case of
cable failure it was impossible to replace it. And the first
thing the company learnt to do was to extract the cable
from the polymer tubing with fluid flow. Afterwards,
in the similar fashion, the company started searching
for a way to reeve the cable back. The experiments
produced the first prototypes of cable injectors
designed to reeve armored logging cables in polymer
sheathing with the diameter of 5 to 7.8 mm and
the length of 1500 m. However, customers required
reeving of cables with an increasing diameter and
length which led to new challenges. Gradually both
the cable injector and the technological capabilities for
its manufacture which eventually allowed producing
a cable injector with characteristics which met
customers’ requirements.

In 2013 specialists at Pskovgeokabel received a
request from the representatives of Belorusneft to
assess the possibility of using a cable injector to work
with flexible steel lines. Consequently, the cable
injector was adapted for those tasks. @
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