000pYyOBAHUE

KONIMJEKC 1A PAOQVAJIDHOIO
BCKPbOITUH MJIACTA

€XHOJIOTUS PAJJUATIBHOTO BCKPBITHUS IIACTA ObLIA
pa3paboTaHa aMEPUKAHCKOI KoMnanuei Rad Tech
International Inc., co3paTeneM u pyKOBOAUTEIEM
KOTOPOH SIBJISICTCSI XEHK [IKencMa, 061ajaTeIb NATEHTA

Ha JAHHYIO TEXHOJIOTUIO. BriepBbIe pagnaabHOE BCKPBITUE
IacTa 6sU10 BHEAPEHO B HoBOM CBETE, MONMYYUB JOCTATOYHO
MU POKOE pacnpoctpanenue B CIIA u Korymouuy, a 3aTem
TAKKE NIPUMEHANIOCH B Kanane, bonnsuu, Aprentune, Ymnny, Ha
bnvxaem Boctoke.

JIniepoM Ha PBIHKE IO IPEAOCTABJIEHUIO YCIYT IO
pagranbHOMY BCKPBITHIO IUIACTA CYUTAETCA MEKIYHAPOJHAA
cepBucHasa koMmnanus Radial Drilling Services Inc. (RDS), mrta6-
KBAPTUPA KOTOPOM HAXOAUTCS B XbIOCTOHE.

DTa nepenoBast TEXHOJIOTUS BIIEPBBIE NTOABUIIACH B Poccun
B 2002 ropy. [ImoHepoM e€ NCONMb30BaAHUA CTana TaTHEPTD —
KOMIAHUS, CMEJIO BHEPAIONAs MHHOBALUU. [IepBbIE ONBITHI
JIaJIM XOPOIINH Pe3ynbTaT, U B 2005 roay B TaTapcTaHe 66110
3APEruCTPUPOBAHO COBMECTHOE TIpeApusiTue «PB-TTnacT». BJZ&Z@MMU[) CYy KO,
CIyCcTs HEKOTOPOE BPEMSI K MHOT'OOOEIAIOMIEH TEXHOIOI U VI <HosuHKa»
obpatuncs Jlykor. CerogHs NpakTUIECKH BCE KPYITHBIE
poccuiickue HeTEra3o00bIBAIONINE KOMITAHUY HE IIPOYb
B34Tb 9TOT METOJ, ce6€ HA BOOPY KEHUE. Bieuatnsiomue
PE3YIBTATHI PAAUATIBHOE OyPEHHE ITOKA3aJ10 B KazaxcraHe.
HICTIBITBIBAET TEXHOJIOTUIO PA/IUAIBHOI'O BCKPBITUA IIACTA U
benopycHedThb.

1 8 3 2 6

L —KX

Ycmanoexa PBII / Radial Drilling Unit

1 —wmaccu muna MA3 / MAZ-type chassis; 2 — ycmanoéxa nacocnan / pumping unit; 3 - emxocms / tank; 4 — y3en
Hamomxu zu6Kol mpyowvt / tubing spool assembly; 5 - cucmema ynpaenenus / control system; 6 — zudopocucmema /
bydraulic system; 7 — coopnoe ocnoeanue / assembled platform; 8 — ckeancunnoe ooopyoosanue / downhbole equipment
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Kommnaexc 060pyoosanus 0a:a PaouaibHozo 6CKPbImus
naacma / Equipment Set for Radial Drilling
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Omanwt pabom / Operating Stages

B ueM ke CyTb JaHHOM TEXHOJIOIUU? BOT 4TO rOBOPUT
ee cosparesb XeHK JIkencma: «Mbl co31a/IM CUCTEMY
paguanbHOrO 6ypPEHUS I UHTEHCU(DPUKAIIUU TOOBIYU
U3 BEPTHUKAJIBHBIX CTBOJIOB. TEXHOIOT U IEPBOHAYAILHO
IPEHA3HAYAIIACH JIJISI CKBAKWH C 1AIAI0IIEH JOObIYEH,
KOTOPBIE B KOHIIE CBOETO CPOKA CJIYKOBI JAIOT OUYE€HDb MaJIbIH
JEOUT, T.€. 711 TEX CIy4YAEB, KOIZA IOTEHIUAJ B TIJIACTE
€IIl€ TPUCYTCTBYET, HO CBA3M NOTEPSHDL, 1 BEDTUKAIBbHBINA
CTBOJI TOJTHOCTBIO 320JI0KUPOBAH B PAOHE NPOAYKTUBHOTO
CTBOJIA. B GONBIINHCTBE Cy4Y4€B, KOTZA OJJOOHBIC
CKBa>KHMHBI UCTOIAIOTCS, KOMITAHUU HE TPATAT AEHBI'Y HA UX
BOCCTAHOBJIEHHE, A IEPEXOJAT HA JPYTUE MECTOPOK/ICHUSL.
ITOCKOJIBKY BHAYAJIE TAHHAS CUCTEMA
THO3UITMOHHUPOBAIACH JJ151 HEOOIBIINX OIO/IKETOB, MBI HE
HUCKAJIM COTPYAHHUUYECTBA C TAKUMH KOMITAHUAMH, KAK,
HanpuMmep, 'a3npom», 4 OOIMAINUCH C MAJIBIMHA KOMITAHUSAMH,
npemIaras aJIbTEPHATUBY TOPU3OHTAIBHOMY OyPEHHUIO,
KOTOPOE OYEHD JJOPOTO CTOUT. OHAKO MOCIIE OPA3PAOOTKHU
U TECTUPOBAHUSA 3TOU TEXHOIOI'UHU B CIIIA MBI UCIIOIB3yEM
3Ty CUCTEMY U IIPU CTAHJAPTHOM 3aKAHYUBAHUU CKBAKUH,
JULSA CTUMYJIALIMY IIPUTOKA, HAIIPABJIEHHOU KUCJIOTHOM
06pabOTKU, XUMHUYECKOU OOPAOOTKI».
TexHONIOrua pagnuaaIbHOroO OypEeHNUA NPUMEHAETC:
* 1715 TITyOOKOT'O BCKPBITHSA YCTOUYUBBIX (KAPOOHATHBIX)
IUIACTOB CKBAXKHH;
BCKPBITHA OOJIBIINUM KOJIMYECTBOM CTBOJIOB
B I13I1, HarTOKOOKE KABEPHOHAKOIIUTEIS, B
HECLIEMEHTUPOBAHHBIX TEPPUTEHHBIX IIACTAX
TOOBIBAIOIINX CKBAKITH;
BCKDBITHUA IIPEJBAPUTEIBHO U30JIMPOBAHHBIX TTOJ,
OOJIBIIMM JABJIIEHUEM TAMIIOHAKHBIMHU MATEPHUATAMHA
(cMO1a, EMEHT) CKBAKWH IIPU HATMYUU KOHYCA BOJIbI MU
IIEPETOKOB;
* BCKDBITHA HATHETATEIbHBIX CKBAKUH C TEPPUTEHHBIMUA
IUIACTAMH, 3aTPA3HEHHBIMHA CTOYHBIMH BOJAMHU. }

equipment

radial drilling technology was
e developed by the Rad Tech
International Inc., an American

company established by Henk Jelsma, its permanent

head and the technology patent holder. First

introduced in the New World, the radial drilling
technology acquired wide recognition in the USA
and Colombia and later on found its application in

Canada, Bolivia, Argentina, Chile and the Middle

East.

The leader in the radial drilling services market is
the Radial Drilling Services Inc. (RDS), international
service company with its headquarters in Houston.

This breakthrough technology first appeared
in Russia in 2002. Its application was initiated
by JSC Tatneft which has always been eager for
innovations. The pilot tests being successful, the RV-
Plast joint venture was incorporated in Tatarstan in
2005. JSC Lukoil was next to turn to the promising
technology. For the moment, most of the major
Russian oil and gas production companies are
willing to put the technology to practice use. The
radial drilling technology demonstrated impressive
performance in Kazakhstan. Belorusneft has put it
to test, too.

What is the root principle of the technology?
According to its inventor, Henk Jelsma, “We have
created the radial drilling system to stimulate
vertical wellbore production. Initially, the
technology was intended for marginal wells whose
flow rate becomes extremely low by the end of well
life, or, to be exact, for the cases when the vertical
wellbore is completely blocked within the range
of potentially productive formation. Generally,
companies tend to abandon such depleted wells
and find new oil fields trying to avoid additional
Costs”.

“Since originally this system was positioned
as intended for low budgets, we didn’t mean to
cooperate with Gasprom-scale companies, our
main contacts being small businesses which could
apply our technology as an alternative to the costly
horizontal drilling. However, the technology having
been further developed and tested in the USA, we
may now use it in the standard procedure of well
completion for the purposes of inflow stimulation,
directed acid treatment, and chemical treatment.”

The radial drilling technology is applied for:

* deep drilling of competent (carbonate)
formations;

» multiple well drilling in the bottom hole
formation zone, in the form of cavern-storage,
and in unconsolidated terrigenous formations of
production wells;

» well drilling after water cones and crossflows
being shut off with plugging materials (resin,
cement) under high-pressure;
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Komnonoexa nanpaenaouian / Steering Assembly

1- gﬁpumzummbm y3en/ friction unit; 2 — noxamop mygpmosunix coeounenuii/ collar locator; 3 - nanpaenrniowan /

guide arc

C HEOOIBITMMU U3MEHEHUAMU JJAHHYIO TEXHOJIOTUIO
MOZKHO HUCIIOJIb30BATD /I BOCCTAHOBJIEHHUH HATHETATEIbHBIX
CKBAXXMH CO CMATBIMU (CMEIEHHBIMU) KOJIOHHAMH.

B ob1em ciy4dae JaHHas TEXHOJIOT U HATIPABJIECHA
Ha PACIIMPEHHE U ONITHMU3ALIUIO IPEHAKHON 30HBI B
OPOAYKTUBHBIX IIJIACTAX. PajuaibHOE OYpEHUE UCTIONb3YETCS
TAKKE JIJIs1 (POPMHPOBAHM S HEOOXOAUMBIX HATIPABJICHUN
KAHAJIOB HATHETAHUSA U B I€0JIOTO-PAa3BEAbIBATEIBHBIX
paboTax.

Hamuta NpUMEHEHHE 3TA TEXHOJIOTHUA U HA MECTOPOXKICHUAX
C TspKEJION HEPTHIO. [IpH MAPOIIUKINYECKOM BO3/ICHCTBUH
Ha CKBA’)KHUHY PAJHUATIBHBIE CTBOJIBI IOMOT'AIOT IPOIPEBATH
3HAYUTEJIBHO OOJBIIYIO 30HY, YEM KOI'/Ja 9TO IPOUCXOAUT B
OOGBIYHOM PEXUME.

O4eHb BAXKHO OTBETCTBEHHO MOAXOAUTD K BBIOOPY
CKBa>KMHBI — KAHIUJ]ATd HA PAAHUATIBHOE OypEHHE.
CHEMAINCTBI COBETYIOT OOS3ATENBHO JENATh MIPOEKT,
MOCKOJBKY €CJIA IIPU ITOAOOPE OYZET COBEPIIEHA OIINOKA,
PES3YABTAT MOKET MOJYIUTBHCA AAJIEKUM OT OKHJIAEMOTO.
Tak, HampuMep, ONbIT JIYKOMIA TOKA34JI, YTO PAIUAIBHOE
BCKPBITHE IIJIACTA HanooJsiee 3(PPEKTUBHO HA KAPOOHATHBIX
KOJIEKTOpax. Ha TEpPUTEHHBIX K€ KOJUIEKTOPAX PE3YIBTATHI
OCTABJIAJIN JKEIATD JIYUIIIETO, ITIOCKOJIbKY Pa36yXaHUE ITINH IOJ,
BO3JEUCTBUEM IIPECHOM BOJBI IPUBOAUJIO K 3AKYIIOPUBAHUIO
NPOOYPEHHBIX KAHAJIOB IUAMETPOM 25—30 MM. DTy IPO6IIEMY B
HEKOTOPOU CTENEHU CITOCOOHBI PEIUTD IMTOJIMMEPHBIE JOOABKH
K 6ypOBBIM PACTBOPAM, IIPEIATCTBYIONUE PA30YXAHUIO IVIMH.

3aMEeTHM TAKXKE, YTO OOBIYHO JIJIS PAJUAIBHOI'O BCKPBITHA
NOAOUPAIOTCA CKBAXXUHBI, HA KOTOPBIX JPYT'UE€ METOABI HE AN
BUJIMMBIX PE3YIBTATOB.

CpeHUI IPUPOCT A€OUTA ITIOCJIE BCKPBITHS IIJIACTOB B
Taruedru cocrasuia 1,5-2 1,2 B OAO «JIYyKOHII» — OKOJIO 8 T,
OJJHAKO 3TO JAJIEKO He npezest. Ha m36paHHbIX CKBAXKUHAX
OBLJIN IOJIYYEHBI AOUTHI 10 40 T B CYyTKH, TAK YTO «OOBIYHBIC>
JI€OUTBI MOT'YT OBITh YBEJIMYEHBI HA 15-20 T.

IMpyuHLUI pa6OTHI TEXHOJIOTUU OCHOBAH HA
TUAPOIPO3UOHHOM PA3PYHIEHHUH TBEPABIX ITOPOJA. B camom
061IIeM BU/JIE 3TO BBIIVIAAUT TAK. 10 HA4aJ1a paIMaJIbHOTO
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; 4 — 6ammarx omxnonouguii / deflector shoe; 5 — axops / anchor

* injection wells with terrigenous formations
damaged by oil field wastes.

If slightly modified, the technology may be used
to rehabilitate the injection wells with collapsed
(displaced) casing.

In general, this technology is aimed at
extending and improving drainage areas in
productive formations. Other applications of
radial drilling include creation of specifically
directed injection channels and exploration
activities.

The technology is also made use of in heavy oil
fields. As compared to the conventional methods,
radial wellbores used in the course of huff-and-
puff procedure are instrumental in warming up a
significantly larger zone.

It is of vital importance to provide a balanced
decision as to the selection of candidate wells.
Experts are unanimous about the necessity
of making projects, as the wrong choice may
cause the results not being up to expectations.
JSC Lukoil record has proved that the efficiency
of radial drilling is the highest in carbonate
reservoirs. As for terrigenous reservoirs, the results
leave much to be desired because of clay swelling
in soft water and causing obstruction of wellbores
of 25-30 mm in diameter. This problem can be
solved, though only to an extent, with the help of
anti-swelling polymeric drilling mud agents.

It should also be noted that it is common to
choose wells for radial drilling among those
unresponsive to other methods.

After formation drilling, production rates
increase averaged at 1.5—2 tons for JSC Tatneft,
and about 8 tons for JSC Lukoil. Still, it is far from
being maximum limit. Some wells produced
increase up to 40 tons per day, so, “standard”
production output may be 15-20 tons higher.
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1 2 3

Komnonoexa onn fhpeseposanun / Milling Assembly

1 - coeounumens / connector; 2 — kaanan oopamnuwui / fluid control valve; 3 - passeounumens agapuiinii/ emergency
breaker swiltch; 4 — mexanuzm dosopoma / turning device; 5 — B3/l / screw downbole motor; 6 — mexanuzm nazpyncenus ,/
loading device; 7 - 2u6xuii ean / flexible drive; 8 — uncmpymenm / milling tool

Oypenus 6puraga TPC oCymecTBIsAeT NOATOTOBKY CKBAKUHBL:
U3BJIEKAET NOJ3EMHOE OO60PYJOBAHUE, TIPOU3BOAUT
MI1A0JIOHUPOBAHUE SKCILTYATAIUOHHON KOJIOHHBL.

Hanpap/giomun Irycak (B cJiy4ae CKBaKHH 710 2500 m)

WA UHKEKTOP C YCTAHOBJIEHHBIM HA HEM I'yCAKOM

(B cry4ae CKBaXXHUH ITTyO6nHOIT 60see 2500 M) MOHTUPYETCS
HETMOCPEACTBEHHO HA CKBAXKUHE. 3AMETUM, 4TO Jj11 Poccun
Haub051e€ BOCTPEOOBAHBI YCTAHOBKU, OCHAIIIEHHBIE
WHXKEKTOPOM, ITOCKOJIBKY Pad0o4asi INyOrHA MPAKTUYECKHU
BCEX CKBAXKUH B 3anagHor CU6HMpPH — OCHOBHOM
HePTEra30006bIBAIONEM PETHOHE CTPAHBI — JOCTUTAET
3000 M 1 60n€e.

B ounmeHHyIo OT NapaduHa U PYTUX OTIOKEHUH
CKBAKMHY HA UHTEPBAJI BCKPBITUSA CITYCKAETCS OTKIOHSAIOMIUH
6amMaK, UMEIOIUI CIIEIUAIbHBIN KAHAJ JJ1 IIPOXOK/ACHUS
UHCTPYMEHTA ((PPE3BI) U PyKaBa C THIPOMOHUTOPHON
HACaJKOU.

3aTeM COOUPAETCA YCTAHOBKA A1 (PPE3EPOBAHUA OKHA B
KOJIOHHE. C MOMOMIBIO (PPE3BI, TPUBOJUMOM B BHKEHHE B3/,
PadoTAIOIMMM C 9aCTOTOM HE MeHee 100 06/MUH, CITyCKAEMBIM B
CKBA)KUHY HA TUOKOM TPYyOE, U OCYIIECTBIISETCS (PPEZEPOBAHNE
OTBEPCTHSA B IKCILTyATALMOHHOM KOJIOHHE. /lajsiee Ha THOKOU
TPy6€ B CKBAXXUHY CITYCKA€TCA KOMIIOHOBKA JIJ11 BCKPBITUSA
IJ1ACTa, COCTOALLAA U3 THAPOMOHHUTOPHOM (CTPYUHOM)
HACA/IKM U PYKaBa BBICOKOI'O JABJIEHUS, aPMHUPOBAHHOI'O
CHENUATBHBIM, THOKHUM M IPOYHBIM MATEPHUATIOM — KEBJIAPOM.
HacocoM BBICOKOI'O AaBJIEHUSA IO THOKOI TPyOE MOAAETCA
JKHJIKOCTB K THIPOMOHUTOPHON HACAJKE, CTPYH KOTOPOX
IIPOU3BOAAT PA3PyLIEHHE IIOPO/BI U 34 CYET PEAKTUBHOM TATH

The operating principle of the technology is based
upon hydraulic fracture treatment of hard rock. The
overall picture is the following. Before radial drilling
the oil-well remediation crew carries out well
conditioning: retrieves the downhole equipment
and calipers the production casing string.

The guiding gooseneck (for the wells up to
2,500 m deep) or an injector with a gooseneck on
it (for the wells more than 2,500 m deep) is rigged
up on site. It should be noted that in Russia injector
equipped units are in more demand, as practically
all the wells in Western Siberia — major oil and
gas production region of the country — have their
operating depth of 3,000 m and more.

A deflector shoe with a special passage for
instruments (milling tool) and a hose with jet
nozzle goes all the length of the drilling zone into
the well cleaned of paraffin and other deposits.

Then a window cutting unit is assembled. The
tool for window cutting is driven by a screw
downhole motor which operates at the velocity of
at least 100 rotations per second and runs in the
hole with the coiled tubing. After that the coiled
tubing is used to run down in the hole a formation
drilling assembly consisting of a jet (water injection)
nozzle and high pressure hose armored with
Kevlar — a special flexible and durable material.

The high-pressure pump drives fluid to the jet
nozzle, and its jets break the rock and by means of

CIIOCOOCTBYIOT IIPOJBUYKEHNIO KOMIIOHOBKH I10 IIACTY. Pazmep } jet propulsion facilitate the assembly movement

Kommnaexc o60pyoosanus 0as paduaibnozo éckpoimun naacma,/Equipment Set for Radial Drilling

2 3

Komnonosexa oas ecxpoimusn naacma / Formation Drilling Assembly
1 — nepexoonux / adapter; 2 — pyxae 6bicoko20 oasrenusn / high pressure bhose;

3 - nacaoxa zuopomonumopnasn / jet nozzle
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OTBEPCTHUS 3ABUCUT OT CKOPOCTU IPOHUKHOBEHMS IIUIAHTA B
ILUIACT U COCTABJIAET B CpegHEM 25—50 MM B JUAMETPE.

IIpo1ecc NPOXOAKHU KOHTPOIUPYETCS C HOBEPXHOCTHU IO
HATSKEHHUIO T'HOKOI TPYOBI (IIPH pabOTE HA HETTTYOOKUX
CKBaKMHAX) U IO JJATYHKY BECA TPYObI (IIPH pabOTE C
HHXXEKTOPOM). BpeMs IPOBOJKH OJHOT'O KAHAJIA JJIMHOMN
110 100 m cocrasaser nopsaaka 20—-30 munyT. KonmnuecTso
pagranbHBIX CTBOJIOB U3 OAHOM CKBAXKUHBI 10 TEXHOJIOTUH HE
orpaHudeHO. OHU MOTYT BBIIOJIHATBCSA KAK HA OJJHOM, TAK U HA
HECKOJIBKUX YPOBHSX.

ITocie 3aBepILIEHU BCEX ITUX ONEPALIUI 10 PAJAHUATIBHOMY
BCKPBITHIO IIJIACTA TOJAHUMAIOT KOJTIOHHY HKT ¢ OTKJIOHAI0IMNM
OAIIMAaKOM, 32TEM CIYCKAIOT B CKBAXKUHY KOMITIOHOBKY JIJIsI
JIOOBIYM U 3AITyCKAIOT CKBAXKUHY B pA6OTY. DTOT NPOLIECC
3aHUMAET OT JIBYX JIO YETBIPEX CYTOK COOTBETCTBEHHO, MPOCTONU
CKBAXKUHBI COCTABJISAET OT JBYX /IO YETBIPEX PAOOUNX JHEN.

VII «<HoBunka» (I'pynma @H/I) pa3zpaboTaH, U3TOTOBJIEH U
MPOIIEJ IPOMBICJIOBBIE UCITBITAHUS KOMILIEKC OOOPYIOBAHUA
JUIA PAJIUAJIBHOT'O BCKPBITHSA IIJIACTA C UCTIOJIBb30BAHUEM
KOJIOHHBI TUOKHUX TPYO.

COCTAB N TEXHNYECKUE XAPAKTEPUCTUNKA
CMNEUNANBHOIO KONTHOBUHIOBOTO KOMIJIEKCA
Ang PAONATIBHOIO BCKPbITUA NMITACTOB

B cocTaB KOMIJIEKCA BXOAUT MOJIYIIPUIIET, KAOHA
ONEPATOPA, Y3EI HAMOTKH THOKOH TPYOBI, F'HIPOCTAHITNA
MPUBOJA y3/14 HAMOTKH I'HOKOI TPYOBI, 3KEJI00 HAIPABJISIONI UM,
IPOTUBOBBIOPOCOBOE OOOPYAOBAHUE, OIIOK HACOCHOU YCTAHOBKH,
pabouast EMKOCTb, CHCTEMA KOHTPOJIBHO-PETUCTPUPYIONIAS,
KOMITOHOBKA HAITPABJISIONIAST, KOMIIOHOBKA /IS (DPE3EPOBAHUS
OKHAQ B 3KCIIITYATAIIIOHHOM KOJIOHHE, KOMIIOHOBKA JIJ15T CO3/AaHUS
KaHaaa (pUIBTPALMN B IPOTYKTHBHOM KOJIJIEKTOPE.

along the formation. The bore size depends on the
tubing penetration rate and averages at 25—50 mm
in diameter.

The penetration procedure is controlled from
outside basing on the coiled tubing tension (in
shallow wells) or on the tubing weight sensor
reading (if injector is operating). Time of making
one hole of up to 100 m long is about 20—30 minutes.
The technology does not limit the number of radial
bores drilled from one well. They can be made
either at one level, or at several levels.

The operations above completed, the tubing
with deflector shoe is retrieved, the production
assembly goes down the well and the well is put in
production. The whole process takes up from two
to four days, the well shutdown period being two to
four working days respectively.

The Novinka Unitary Enterprise (the FID Group)
has created, produced and put through field tests a
system for coiled tubing radial drilling.

COMPONENTS AND SPECIFICATIONS
OF A SPECIAL COILED TUBING
UNIT FOR RADIAL DRILLING

The unit comprises a semitrailer, a control cabin,
a tubing spool assembly, a hydraulic drive for
the tubing spool assembly, a guide arch, blowout
preventing equipment, a pumping unit, a working
tank, a control and recording system, a steering
assembly, a window cutting assembly, an assembly
for creation of filtration channel in the productive
reservoir. ©

TEXHUNYECKUE XAPAKTEPUCTUKW KOMIEKCA /UNIT SPECIFICATIONS

MarcumansHoe maz060e ycunue 6apadara y3na HamomKu 2uOKoL mpyos. (npu pabome 6e3 uHNCeKMopa, Ha nepeom cuoe), k2,/
Maximum pulling force of the tubing spool assembly (when operated without injector, at the first layer), kg

2700

Juamemp 2ubroti mpyoo, mm/ | 12,7, 1585; 19,05
Coiled tubing diameter, inches | '; ;%

Cropocms nepemenjerus 2uoKoti mpyoo. npu CIIO, m/c (m/mum) /
Coiled tubing conveying speed in the tripping process, m/s (m/min)

MUHUMANGHAR / MINIMUm
MAKCUMATIOHAR / TNAXTMUIM

0,015 (0.9)
0,6 (36)

Marxcumansras onura 2ubKotl mpyou. Ha oapabare, m / Maximum coiled tubing length on the spool, m

4200

Marxcumansroe oaeneHue Haycmoe ckeaxcurnt, Mla / Maximum well mouth pressure, MPa

80

Marxcumansrioe oaeneHue 3aKauku ImexHonou1eckot scuoxocmu, Mlla /
Maxcimum injection pressure of the working fluid, MPa

103

Luamemp 3KCnmy amariOHHOLL KOLOHHbL, NPU0OHOLL 015 NPOBEOeHUs Pabom, Mm. /
Production casing string diameter appropriate for operation, mm

140; 146; 148

Marxcumansras OnUHA CO30A8aeM0o20 Karnana gpursmpavuu, m ,/ Maximum, filtration channel length, m

90

Maxcumansras memnepamypa Ha 3aboe, °C / Maximum bottombole temperature, °C

150

Marxcumansrnas anyouHa CrycKa u padons. 060py0oearus, m,/
Maximum running and operating depth for the equipment, m

4000

Tabapummste pamepul, He 6onee, mm / Overall dimensions, maximum, mm

12000
2500
3950

onura / length
wupuna / width
evicomal / beight
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