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MWHN-KOJITIOBUHI KAK OH ECTb
SMALL COILED TUBING ASITIS

Cepeeti KABJIAILL C3AO «Duomauu»
Sergey KABLASH, NOV Fidmash

JIs1 ONIEPAI Ui O paguaIbHOMY OyPEHUIO

B HACTOSIIIIEE BPEM S IPUMEHSAIOTCS

KAIIHWJUISIPHBIE KOITIOOMHI'OBbIE
YCTAHOBKH, KOTOPBIE B IPUHITUIIE TPEACTABIAIOT
CO60M YMEHBIIEHHYIO KOITHUIO KOJITIOOMHTOBOH
YCTAHOBKH, TAK HA3bIBAEMBIII MUHU-KOJITIOOHHT.
DTH yCTAHOBKHU NPEJHAZHAYEHDI J/151 PA0OTHI
C JUIMHHOMEPHOM TPyOOIi, BEITOJTHEHHON U3
HEPKABEIOLIEN CTAIN, IUAMETPOM Y2 TI0MIMA
(12,7 mm), % prorima (19,05 Mm) u 1 groim (25,4 Mm).
Kaxk 1 B «6ONIBIIOM» KOJITIOOMHTE, TPYOa
HAMAaTbIBAETCSI HA 6apabaH, OCHAIEHHBIA
YKJIaJbIBATEJIEM, BEPTIIIOIOM U TPYOHO! OOBA3KON
JULA IO AY U )KUJIKOCTU BHYTPB TPYOBL.

OTIUYUTENTBHOM OCOOEHHOCTDIO KATUJUIAPHBIX

KOJTIOOMHTOBBIX YCTAHOBOK SABJISIETCS
BO3MOKHOCTB IIPOBOJUTD CITYCKO-TIO'bEMHBIE
ONepaIuy Ha HEGOIBIIYIO INTYOUHY
(mo 2000-2500 M) 6€3 UCTIIOJIb30BAHUS
UHXXEKTOPA, IPH 9TOM 6apabaH paboTAET KaK
J1e6€e1Ka Te0(PU3NIECKOIO NObEMHUKA. 17151
OIIEPAIUI K€ HA OOJBIIEH [TTyOMHE MUHU-
KOJTIOOMHTOBBIE YCTAHOBKU OOSA34TENBHO
KOMIUIEKTYIOTCS UHKEKTOPOM C TATOBBIM
ycunueM 710 5000 Kr. ViipasiaeHue padboTon
YCTAHOBKHM OCYIIECTBJIAETCA C ITYJIbTA
YIIPAaBJIEHUS, PACTIONIOKEHHOIO B KabuHe. ITpuBoy,
Y3JIOB IIPOU3BOUTCS OT CTAHIIMU I'MJIPOIIPHUBO/IA,
NPUBOAMMOI B IEHCTBUE NTU3EIBHBIM
WJIN AJIEKTpoaBUraresneM. J1is 6onpniein
ABTOHOMHOCTH 3TH YCTAHOBKHU TAKXKE UMEIOT
COOCTBEHHBIN TPEXILTYHKEPHBIN HACOC BEICOKOT'O
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capillary coiled tubing units, actually being

smaller copies of usual CT units, the so-
called “small coiled tubing”. The units are meant
for working with coiled tube of stainless steel. The
diameters of the tubing are ' inch (12.7 mm),
%inch (19.05 mm) or 1 inch (254 mm). Asin
“big” coiled tubing, the tube is reeled on spool,
equipped with a levelwind swivel and a manifold
for supplying fluid into the tubing.

A differential characteristic of the capillary
CT units is a possibility of running low depth
(2,000- 2,500 m) round-trip operations without
injectors. In such cases the spool acts as a winch
of logging truck hoist. In case of deep operations
small CT units are necessarily equipped with an
injector with the pulling force of up to 5,000 kg. The
unit managed from the control desk in the cabin.
The unit drive is made from hydraulic actuation
station, powered by diesel or electric engine. In
order to make the units more self-sustainable they
also equipped with high pressure triplex pump
for supplying technological fluid into the well
and power generator. Besides, many units have
a positioning crane for easer installation of the
equipment on the well. It is located in the back side
of the unit. Small size of the unit allows locating it
on one chassis, semi-trailer or skid.

Yet, radial drilling is just a new field of
application for these units. Initially, they were
meant for installing capillary columns into the
well and injecting various chemicals (corrosion }

R adial drilling operations currently involve
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000pYyAOBAHUE

JIaBJIEHUS AJ151 HO/IAYM TEXHOJIOTUIECKON
JKHUJIKOCTHU B CKBAXKUHY U JIEKTPOTr€HEPATOP.
Kpome TOro, MHOTME yCTAHOBKU UMEIOT
PACIIOJIOKEHHBIN B 3/JHEN YaCTU KPAH-
MAaHHUIYJIATOP JJIs1 OOJIETYEHUS MOHTAXKA
060pYIOBAHUS HA CKBAXKHUHY. Hebombne
Pa3MepBl yCTAHOBKHU MO3BOJIAIOT PA3MECTUTD €€
Ha OZJHOM HIACCH, IOJIYIPULIETIE NN CAJIA3KAX.
OnHAaKO PaInaJIbHOE BCKPBITHE IIJIACTA
JUISL TUX YCTAHOBOK — BCET'O JIUIIIb HOBAS
06J1aCTh NpUMEHEHU . I3HAYaJIbBHO OHU
MIPEHA3HAYAINUCH JJI YCTAHOBKY KAITHJLISIPHBIX
KOJIOHH B CKBaKMHY JIJI1 BIPBICKUBAHUS
PAa3/IMYHBIX XUMHUKATOB (MHTHOUTOPOB
KOpPPO3UH, pACTBOPUTEIIEN U T.71.). B JTaHHOM
ciy4yae 3pPEKTUBHOCTD JOCTUTAETCS O/1aroapst
TOYHOMY JO3UPOBAHUIO BCIEHUBAIOMINX
Ar€HTOB U JIPYI'UX XUMHUKATOB, BO3MOXXHOCTH
ABTOMATUYECKOI'O HENTPEPBIBHOI'O BIIPBICKUBAHUSA
BEIIECTB HA ONPEJIEIEHHOI ITTyOUHE.
JIETKOCTB YCTAHOBKHU U IEPEMENIEHN S, HU3KUE
SKCIUTYaTALIMOHHBIE U3JJEPKKU U BBICOKASA
3(pPEKTUBHOCTD CIIOCOOCTBYIOT OBICTPO

inhibitors, resolvents and so on). In such case the
efficiency is achieved by precise proportioning

of air-foams and other chemicals, possibility of
automatic continuous injection of substances on
the certain depth. Light weight of the unit and easy
transportation, low exploitation expenses and high
efficiency provide for short pay-off period of small
coiled tubing in this function.

The term “small coiled tubing” also includes CT
units for working in the annular space. Such units
have a steel tube with the diameter of % inch (1905 mm)
or 1 inch (254 mm), the length of 3,000 m and an
injector with the pulling force of up to 10,000 kg.
The construction of the injector is adapted for
working in wells, equipped with beam-pumping
units.

The units with polymer tubing or umbilicals,
available at the market, are also called in Russia
“small coiled tubing” by the producers and
positioned for radial drilling. Yet, low working
pressure and low running depth don’t allow taking
this offer seriously. Today these units are nothing
but a usual logging truck hoist. It limits the depth of

Konmioo6unzoean ycmano8KanezKkozo Kkaacca (Munu-koamoounz) MK10T-30 co cneuuanu3upo8antbim CKEANCUHHBIM
UHCMPYMEHINOM MOICEm ObLmMb UCNONBLI0BANHA OLA CO30AHUSA 271)O0KO NPOHUKAIOWUX KAHAN06 PulbmPauun 6
Koanexmope nPpooyxmuenovix naacmoé (PBII). Ocnauwiena 2u0x0i mpyooii ouamempomn

om 12,7 mm 00 19,05 mm. Moxcem npou3sgooums onepavuu Ha 21younax 0o 4500 .m

The light class CT unit (small CT) MK10T-30 with specialized downbole tool may be used forradial drilling. It is equipped
with the CT with the diameters % inch (12.7 mm) and % inch (19.05 mm). The unit enables operations at the depth up to

4,500 m
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OKYyIIAEMOCTH MUHH-KOJITIOOMHTIA B JAHHOH
(PYHKLIMN.

Ilog TEPMUH «MUHU-KOJITIOOUHT» IOANAAAI0T
TAKKE KOJITIOOMHTOBBIE YCTAHOBKU JIJIS1 PA6OTHI
B MEXTPYOHOM IIPOCTPAHCTBE. TAKUE YCTAHOBKU
UCIOJIb3YIOT CTAJIBHYIO TPYyOy TUAMETPOM ¥4
Jrorma (19,05 mm) nnu 1 groim (25,4 MM) JJIMHOXU
210 3000 M ¥ MTHXKEKTOP C TATOBBIM YCUJIUEM J1O
10 000 Kr. KOHCTPYKLIUA MHXKEKTOPA CIIELIUAJIBHO
AJIAIITUPYETCA AJ151 PAOOTHI HA CKBAKMHAX,
060PYJOBAHHBIX CTAHKAMHU-KAYAJIKAMU.

IIpemiaraeMele CEMYaC HA PbIHKE
YCTAHOBKH C IIOJIMMEPHOM aPMUPOBAHHON
TPYOO¥ MJIH IIJIAHTOKAOEIEM, TAKKE
HAa3bIBAEMBIE IPOU3BOAUTEIEM «<MUHH-
KOJITIOOHHT >, MIO3ULTUOHUPYIOTCS B TOM
YHCIIE U 151 PAAUATIBHOTO 6ypeHust. OJHAKO
MaJIoe paboyee JaBJICHUE U HEOOIbIIAS
IJIYOMHA CITYCKA HE MTO3BOJIAIOT CEPE3HO
pPaccMaTpuBaATh ITO NpeIoXKeHue. Ceruac
3TU YCTAHOBKH IPEJICTABIAIOT COOOM, IO
CYTH, OOBIYHBIN I'eO(PU3NYECKHI IO BEMHUK.
DTO ¥ OTPAHUYUBAET INTyOMHY CKBA’KHH,

HAa KOTOPBIX BO3MOKHO UX IPUMEHEHHE.

[ paGOTHI HAa 6ONBIINX TTTyOUHAX

TAKYIO YCTAHOBKY HEU36EKHO NMPUETCA
JOOCHAIIATh HHKEKTOPOM, COOTBETCTBEHHO
YBEIUYHUBAs MOITHOCTb IPUBOJA U YCJIOKHAA
TUAPABIAYECKYIO CUCTEMY, UTO CBEZIET HA HET BCE
€€ IIPENMYIIECTBA.

INonmumepHas apMUPOBAHHAA TPY6a
TT-20/37-90, 1O JAHHBIM IPOU3BOAUTEIA
OOO JICKOBreokabenb», Mpu HAPYKHOM
JAUAMETPE 37 MM — AaHAJIOT'€ CTAJIbHOMU
KOJITIOOMHT'OBOH TPYOBI AMAMETPOM 38,1 MM —
HMMEET 3HAYUTEIBHO MEHBIIIEE PA3PBIBHOE
yernue (9 T ipoTtus 18,6 T y Haubosee 9acto
IIPUMEHSIEMOH CTaNbHOU TPY6b! (QT-800)

U C TOJIIIMHOM CTEHKH 3 MM), U MAKCUMaJIBHOE
padouee mapnenue (18 MITa mpotus 55 MIlay
TOMU JKE CTAJILHOU TPYOBI).

K cJI0BY, IPUMEHAIOMMNECS HA IIPAKTUKE
CTaJIbHBIE TPYOBI MOT'YT ITIOXBACTATLCSA rOPA3/I0
60J1€€ BHYIIUTEIbHBIMU ITOKA3ATEIAMU.

ITpu 3TOM painyC U3ruda OJIUMEPHON
APMHUPOBAHHOU TPYOBI IPAKTUYECKU PABEH
MHUHHUMAJIBHO JIOITYCKAEMOMY JIJIS CTAJIbHBIX
Tpy6 (740 MM npoTyB 800 MM) — 3HAYUT,
MIPEUMYIIECTBA IO rA0APUTAM y3J1d HAMOTKH MBI
HE ITOJIyYUM. 3HAYUTEJIbHO MEHDBIIIHH IIPOXO/],
(OKOJIO 20 MM) TAKXKE OI'PAHUYUBACT OOIACTD
MNPUMEHEHHU OJIMMEPHBIX APMUPOBAHHBIX
TPYO (K IPHUMEPY, HEBO3MOXKEH COPOC 11apa

JULS YIIPABJICHHUS 32001 HBIM HHCTPYMEHTOM) U
YBEJIMYHUBACT NOTEPH JIABICHUS IIPHU IPOKAYKE
JKUIKOCTU. EqMHCTBEHHBIH IUIIOC — HEGOJIBIION
BBIMI'PBII IO Macce (1,6 Kr/M npotus 2,1 kr/m). ©

equipment

the wells, where their application is possible. In order
to be operational at large depth, these units will have to
be fitted up injector, increasing the power of the drive
and making the hydraulic system more complicated,
which whittles all its advantages.

The polymer armored tube TT-20/37-90, according
to producer Pskovgeokabel, with the outside diameter
of 37 mm (analogue of steel CT of the diameter of 38.1
mm) has lower yield load (9 tons, compare to 18,6 tons
of the usually applied steel tube (QT-800) with the
wall thickness 3 mm and maximal working pressure
(18 MPa, compare to 55 MPa of the steel tubing). By
the way, the steel tubes applied in practice can boast
of much better characteristics. The radius of the bend
of the polymer armored tube is practically equal to the
minimum acceptable radius for steel tubes (740 mm,
compare to 800 mm). It means that we won’t have
advantages in spool assembly size. A narrower passage
(about 20 mm) also limits the sphere of application
of umbilicals (for example, the use of trip ball for
downhole tool orientation) and increases losses of
pressure during fluid flow. The only positive effect is
little advantage in mass (1.6 kg/m, compare to

21kg/m). @

Konmioounzoeanycmanoexa MK10T npeona3nauena onsn
onepauuii no meIcmpyoHomy npocmpancmaey Ha CKEAICUHAX,
000pyo0oé 1X pasruunsimu npueooamu CIITH.

Tazoeoe ycuaue undxcexmopa — 8000 xz.
Huamemp zuoxoii mpyoot — 25,4 mm.
I'nyouna cnycka — 0o 3000 m.

The CT unit MK10T is meant for operations in the annular space
inwells, equipped with various drives of oil well pumps.
Injector pulling force — 8,000 kg.
CT diameter — 1 inch (25.4 mm).
Running depth — 3,000 m.
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