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BBEOEHWNE

MBKMe HaCOCHO-KOMMNPECCOpPHble TpyOb! (THKT) nnn
konTobuHr (Coiled Tubing — KoNoHHa rMbKMx TPy6) Bbiln
13006pETEHBLI BO BpemMsi BTopo M1poBo BOWHbI A5
npoknagku BeH3onposoga nNoa Bogon (MpoexkT PLUTO),
HO LUMPOKOE MPUMEHEHME NOJTyYNIM TONBKO B KOHUE 80-X
ropos XX Beka. [NpoMbiBKa CKBaXKMH, OCBOEHME a30TOM,
pacTenneHve rmapaTo-napadrHOBbLIX NPOOOK 1 MHOMe
onepaumm, NPOBOAUMbIE C UCMOb30BaHem HKT,
nepeLLIv B paspsg cTaHaapTHbIX. KOATIOONHIoBbIE
YCTaHOBKM B HACTOSILLIEE BPEMS MO3BOISAKOT BbINOHATH
MPaKTUYECKN BCE BUObI PaboT B XOAE KanuTasibHOro
pemMoHTa ckBakmH (KPC), npy 3TOM OHW MONHOCTLIO
aBTOMAaTU3MPOBAaHbI 1, MO CYTU, ABMAKOTCS NPOTOTUNAaMMN
OypoBbIX yCcTaHOBOK 1 KPC-cTaHkoB 6yayLLero.
3anagHas Crbupb, SBNSSCH OCHOBHOW POCCUIMCKOM
HeTEera3oHOCHOM MPOBUHLMEN, MOXKET MO NpaBy
CYMTaTBLCH rNaBHbIM MOIMIOHOM, FOEe UCMbITLIBAKOTCS 1
BHEOPSATCS HOBbIE TEXHOMOMIN, U FAE Ha CEroaHSALLHUI
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INTRODUCTION

Coiled tubing (CT) is a technology first invented during
World War Il for laying a fuel pipeline under water
(Operation Pluto), but it was not until the late 1980’s
that it came into common use. Well cleanout, nitrogen
lifting, dissolving of hydrate and paraffin plugs and
many other operations involving CT have now become
standard fare. Today, coiled tubing units conduct nearly
all types of well workover (WWO) operations; they are
fully automated and are, in fact, nothing short of pilot
models for drilling and workover rigs of the future.
Western Siberia, is Russia’s number one oil and gas
province, can rightfully be considered its main proving
ground where new technologies are being tested and
implemented, and it also beats all other regions in
terms of concentration of CT systems per unit area.

It is in this region that numerous CT technologies,
such as geophysical well logging, sand-jet perforation,
milling of multistage hydraulic fracturing (MSHF) ports
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COILED TUBING

OEHb CKOHLEHTPUPOBAHO MakCUMaJIbHOE YMCIIO
ycTaHoBoK 'HKT B Poccuun. B 5TOM perroHe Hawnm
NPUMEHEHVE TaKne TEXHOSIOTUM C UCMOS1b30BaHMEM
MHKT, kak reoumanyeckmne NccneaqoBaHns CKBaXKMH,
MMOPONECKOCTPYMHas nepdopaums, hpesepoBaHme
MOPTOB MHOrOCTaAMMHOIO rapopaspbeiea niacta (M),
akTnBaums noptos MIPI cneumannanpoBaHHbIMU
KOMMOHOBKaMW HM3a KOJTOHHbI 1 Ap.

C KaxxdbIM roA0M YBENIMYMBAETCS A0S
TPYAHOV3BIEKAEMBIX 3aMacoB, YTO 06YCOBIEHO
YCIIOXKHEHNEM UX CTPYKTYPbI, FNyOVHON 3aneraHus,
OOCTYMHOCTBIO, 1 PSO0BbIE CKBaXKMHHbIE OrepaLyn
YKE He peLuatoT Tex 3afay, KOTOopble CTOST CerofHs
nepen HedTeooObITHUMKamMn. CTPOUTENBCTBO Bonee
CINOXHbIX CKBaXKWH TPEOYET padpadboTku U MPUMEHEHS
HecTaHOapPTHOrO 0BOPYOOBaHMS. OTO KACAETCS CUCTEM

and activating them using specialized bottom-hole
assemblies, etc., have found their application.

Each year, more and more reserves are classified as

hard to recover due to structure complexity, depth of
occurrence, or accessibility, so standard well operations
are no longer fit to address the challenges that oil
producers must face today. The problem of drilling more
complex wells, however, spells the need for development
and use of non-standard equipment. Here, we are talking
about MSHF completion systems with CT as being the
main tool that meets modern requirements.

Statistics for CT use in Gazprom Neft PJSC show the
following CT lengths used: 4000 m in 2010-2015, 4500
m in 2016, 5000 m in 2017, the current trend being
towards greater lengths and greater diameters. Along

3aKaH4MBaHVA 3 e with the length, the
CKBaXKMH C - B *, '\.._ P CT wall thickness
MPPM, THKT == A1 s - has also changed
KaK OCHOBHOIO — - . as tapered CT
VHCTPYMEHTa, strings (i. e. those
OTBEYakoLLErO with non-uniform
COBPEMEHHbIM wall thickness
TPeboBaHKIAM. optimized for

B MAO «["aznpom
HebTb» ¢ 2010

no 2015 r.
NPUMEHAINCb
HKT onvHon
4000 m, B 2016 T.
— 4500 m, B 2017
r.—5000 m, B
HaCTosILLEE Bpemst
HabogaeTcs
TeHoeHUms
yBENNYEHNS
VIXOMHBI 1 arameTpa. BmecTe ¢ AnnHON U3MeHWIach

¥ TONLIMHA CTEHKM MPUMEHAEMbBIX TPYO, CTasm
1ICMO/Ib30BATHCS PA3HOCTEHHbIE OMTVMU3MPOBaHHbIE MOA,
KOHKPETHbIE CKB2XKMHHbIE YCIIOBUSA (TeMninpoBaHHbIe) MHKT.

VI3meHeHme ofvHbl 1 anameTpa Tpyo BbISBAIO psig,
VN3MEHEHUIN TEXHNYECKX OCOBEHHOCTEN 060PYO0BaHS,
TaKMX KaK TArOBOE YCUIIME NHXXEKTOPA CUTOBOWN YCTAHOBKM,
OViaMeTP y3/1a HaMOTKM U ero rabapuTHble pa3Mepsbl.

NMPUMEHEHUWE T'HKT OJ14 PELLUEHNA
AKTYAJIbHbIX 3A0AY

VicnonezosaHue M'HKT nossongeT pewatb
TEXHOOMMYECKME 3ada4K, KOTOPble 40 CEroaHsILLHEro
OHS CHATANIMCh TRYAHOBBINOHUMBbIMK. ELLe
HECKOJIbKO NET Hasaf, A/IMHA ropPU30OHTaIbHOMO
y4dacTka CKBakuHbl cocTasnana 500-700 m, B
HacTosLee Bpems — 2000-3000 M, namepeHHas
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Puc. 1. O6wmn Bug LeHTpa ynpaeneHns yctaHoskon M'HKT noBbILLEeHHOM
rpy3onoabemHocTy (NOV) 2 3/8”

Fig 1. General view of the control center of a heavy-duty CT unit (NOV) 2 3/8"

specific downhole
conditions) came
into use.

Such changes

in length and
diameter have
triggered a number
of changes in
the technical
characteristics of
the equipment,
such as the pull
capacity of the power pack injector, the diameter of the
reel assembly and its overall dimensions.

USING CT TO ADDRESS CURRENT CHALLENGES
The use of CT makes it possible to address technological
challenges that until today were considered difficult to
manage. A few years ago, horizontal well section lengths
stood at around 500-700m, while now they reach 2000-
3000m, the measured depth (MD) being 6100-6500m
and upward. One specific set of challenges, that deserves
a separate mention, are problems that arise in connection
with the development of territories and fields beyond the
Arctic Circle. Here, the key factors are low temperatures
and limited hydraulic characteristics of most manufacturer’s
CT systems. At -35°C, the existing equipment fails to meet
the requirements imposed on it from both technical and
technological points of view. In such conditions, a solution is
found with heavy-duty CT units (see Fig. 1).
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rnyéuHa (MD) — 6100-6500 M 1 6onee. OTaeNbHO
cnegyeT OTMETUTb NPOBEMbI, BO3HUKatOLLME B
CB$I31 C OCBOEHVEM TEPPUTOPUN, HAXOOHALLMXCS 32
[MoNgpHbIM KPYroM. 3aechb Ko4eBbIMU (hakTopamu
ABNSIOTCS HU3KME TEMMEpPaTypbl N OrPaHNYEHNS
rMOpaBINYECKMX XapaKTEPUCTUK yCTaHOBOK THKT
60NbLUMHCTBA Npon3BoanTenen. Npu TemnepaType
—35 °C cyulecTByoUlee 060pyagoBaHMe He OTBEYaeT
npenbsaBaseMbIM TPEOOBAHUSM Kak C TEXHUYECKOW,
Tak 1 C TEXHONOMMYECKON ToYeK 3peHust. B nogobHbix
YC/I0BUSIX HAXOOAT NpuMeHeHue yctaHoBku THKT
MOBbILLEHHOM rPy30n0AbEMHOCTM (puc. 1).

YctaHoka 'HKT ¢ eMkocTbO y3na HamoTky 6500 M
N ouaMeTpoM rmbkom Tpybbl 2 3/8” (60,3 MM) MOXET
NCMONb30BaTHLCS:

° 119 ynpaBfeHnst paBHOMPOXOAHbIMY MydhTamn MITPT1
Ha ropU30oHTasIbHbIX MHTepBanax anvHomn 2000 M v
bonee, roe TPebyeTcs NPUAOXKUTL OOMNONHUTENBHYHO
Harpy3ky 6onee 10 kH;

° Mpwu ynpaensemMom 6ypeHunn, Koraa B TEECUCTEMY
BXOOUT SNEKTPUHECKUIA OPUEHTVPYIOLLMI NprBop
MOBbILLUEHHOW MOLLHOCTW, CNOCOBHbLIN Ha 3ab0e
pa3BopadvMBaTb BUHTOBOW 3a00MHbIN apuraTens (B3M)
BOKPYI CBOEW OCW, MPpW 3TOM 3a CHET yria nepekoca
Npodusb Kopuaopa NPOBOOKM CKBaXKMHbI MOXET
COCTaBATL 1 M;

® Ha CKBaXKUHE CITOXHOW KOHCTPYKUUW, TOe HeobxoanMo
MCMoNb30BaHNe TEXHOJI0MMM TEMMNPOBAHUA.

O4yeBnOHO, YTO paboTa ¢ Tpybamu anameTpom 60 MM

Ha rnybrHe 6onee 6000 M HEBO3MOXXHA 6E3 CHTOBOW
YCTAHOBKW C rapaHTUPOBaHHbIM 3aracom MpoYHOCTY MO
rPY30MN0abEMHOCTI UHXXEKTOPHOW rofloBku. CyLLECTBYIOT
3anafHble KOMMaH1A, BbiMyCKaOLLINE NHXKEKTOPHbIS
FONOBKN C 3J1IEKTPONPUNBOOOM, HYTO MNO3BOJIAET.

® MOBbICUTb MPY30MNO4BEMHOCTb YCTAHOBKM;
® VICKJIOUUTb 3aBUCUMOCTb OT TEMNepaTypHbIX YCOBUI;

® KPaTHO YBENYMTb CKOPOCTL CMYCKOMOOBEMHbIX
onepauyin (CroOy;
® MOBbICUTb YMPaBAAEeMOCTb.

YctaHoska 'HKT ¢ ganHon 6apabana 6500 m

1 omameTpoMm 2 7/8" (73,0 MMm) (puc. 2) MOXXET
NCNOAb30BaTbCS 4719 BbiNoNHeHWA MITPIT yepes rmbkyto
Tpyby, 4TO OBecnevmBaEeT SBHOE MPENMYLLIECTBO B
CKOPOCTU nepexofa Mexay ctagusmu, B oobeme
NPOKaYMBAEMOW XXMOKOCTW N3-3a OTCYTCTBUS
HeobxoaMMOCTU 3anofiHeHnsa o6bema HKT go Havana
['PI » Ha cTagmm «NpopaBku», T.e. B pexxnme Flush.
CnepnyeT Takxe OTMETUTb YHUKaSIbHYHO BO3MOXXHOCTb
npoBeaeHns NOBTOPHbIX MITPIT 4epes rmbkyto Tpyody
B CKB&XKVHE C OTKPbITbIMM MOPTaMU, KOraa XNOKOCTb
Pl To4eYHO, TaK e Kak 1 B C/lydae C BbIOOPOYHbIM
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A heavy-duty CT unit with a reel capacity of 6500 m and
CT diameter of 2 3/8” (60.3 mm) can be used:

e to control full-bore MSHF sleeves on horizontal sections
of 2000 m and more, where an additional load of more
than 10 kN is required;

e in controlled drilling, where the telemetry system
includes a high-power electric orienting tool capable of
rotating the downhole positive displacement motor (
PDM) around its axis, and where the resulting steering
angle can create a drilling window of 1 m;

e in complex wells that require the use of tapering
technology.

It is obvious that operations involving CT strings with

a diameter of 60 mm at depths greater than 6000 m
cannot be accomplished without a power pack with

a guaranteed safety margin on top of the injector
head’s design pull capacity. There are some western
companies that manufacture injector heads with electric
drives, which make it possibe to:

e increase the pull capacity of the system;

e provide independence from temperature conditions;
e provide a manifold increase in RIH/POOH speeds;

e improve steerability.

A CT unit with a reel capacity of 6500 m and a CT
diameter of 2 7/8” (73.0 mm) (see Fig. 2) can be

used to accomplish MSHF through a CT string, which
provides a clear advantage in terms of the speed of
interstage transitioning and the volume of injected fluid.
There is no need to fill the CT string before the start of
the HF operation and during the flush stage. We would
also like to highlight the unique opportunity of using

a CT string for multi-stage re-fracturing operations in
wells with open ports, where the HF fluid is targeted
through a specific port just the same way as it would be
in the case of selective opening/closing of ports.

In this case, the distance between the MSHF ports

may constitute a limiting factor, but in Western Siberia,
where that distance varies from 50 to 100 m, this is

not critical. It is fair to assume that, in the case of
uncemented ports, each subsequent MSHF stage

may bring about fluid leaks through fractures that have
formed earlier. It should be noted that, when selecting a
candidate well for MSHF operations involving CT strings
with a diameter of 2 7/8”, the frac fluid flow rate and the
injection pressure should be taken into account.

In situations similar to those described above, a reel
assembly accommodating a CT length of 6500 m can
be transported on board a separate lowboy semi-
trailer; however, there are CT units with non-standard
reel positioning relative to the trailer axis. Fig. 3 shows
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OTKPbLITMEM/3aKPbITUEM MOPTOB,
3aKa4rBaEeTCs B onpenenieHHbIn
rnopT.

OrpaHn4yeHviem B JaHHOM

cnyyae MOXET ObITb PaCCTOAHME
mexay noptamu MITPI, HO ans
ycnosun 3anagHon Cunbupwn, roe
PacCTOsHME BapbpyeTCst OT

50 po 100 M, 9TO He KPUTUYHO.
MO>XHO NMPEANONIOXKNUTb, YTO B
C/ly4ae C He3aLEMEHTVPOBAHHBIMM
nopTamu Npu NPOBEAeHNN

Kaxxon nocnemyroLlen cragum
MIPTI1, BO3MOXXHbI YTEYKM
XKMOKOCTU MMapopaspbiBa B paHee
CHOPMUPOBAHHBIE TPELLHBI.
CnenyeT OTMETUTb, YTO NpW
noabope CKBaXKMHbI-KaHaMaaTa ais
npoBegeHus MITPI yepes rmbkyto
Tpy6y 2 7/8”" OOMKHBI Y4UTbIBATLCS
pacxop, »XMOKOCTV rMapopaspbIiBa U1
OaBfieHMe 3aKaqKu.

TpaHcnopTMpoBKa y3n1a HaMOTKM

¢ gnvHon MHKT 6500 m B
NePEeYMNCNEHHbIX ClyHasx BOSMOXHA
Ha OTAEeNbHO CTOSILLEM Tpase,
O[JHaKO CYLLIECTBYIOT YCTAHOBKM C
HeCTaHAAPTHLIM PaCMOIOMKEHNEM
BapabaHa OTHOCUTENBHO OCK Tpasia.
Ha puc. 3 nokasaH 6apabaH ¢
rmbkon Tpybon amameTtpom 2 3/8”
(60,3 Mm) omHom 9000 M.

Moy NepeYncnerHHbIX
NPEeNMYLLECTBaX, PACCMOTPEHHbIE
ycTaHoBkn HKT nmetoT aBa
HeJocTaTka — BbICOKYHO CTOMMOCTb
1 6onblyto Maccey. MNepsbin

Puc. 2. Yctanoska MHKT nosbliweHHoM rpy3onogbemHoct (NOV) 2 7/8": a — Bug,
c6oky; 6 — BUA, CBEPXY
Fig 2. Heavy-duty CT unit (NOV) 2 7/8": a—side view; b—top view

MPUBOANT K yOOPOXaHNIO MPOEKTA,
BTOPOW TPebyeT Nosy4eHmst
pa3pPeLLNTEIbHON JOKYMEHTaLIMN

Ha NPoOBO3 HerabapuTHOro rpyaa. /1
306eCb NOSABNSETCS BO3MOXHOCTb OJ/15
CEePBUCHbBIX KOMMaHWM NpoaymaTb noaTanHoe BBeaeHWe
oonbluepasmepHbix THKT ¢ TeHOeHUMen Ha yMeHbLLeHWe
CTOVMMOCTU CEPBUCA 3a CHET NPEMSIOKEHNSA OXBaTa
OOMBLLErO YMCIa CKBEXKWH U COKPALLIEHWSI TRAHCTMOPTHbIX
pacxo4oB Ha OOCTaBKy TPyO.

YacTo 3agatoT BOMPOC, CYLLECTBYET N HOPMUPOBaHHOE
BPEMS Ha MPOBEAEHNE TOWN UM NHOM TEXHOIOTUHECKOMN
onepaumn. Takoro BpeMeH HET 1 BbITb HE MOXET, HO
€CTb CKOPOCTHOW PEeXIM CryCKONOoabeMa MMOKom TpyOb!.
B HacTosee Bpemsi ckopocTb CIO ¢ rmbkon Tpybon
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a reel accommodating 9000 m of coiled tubing with a
diameter of 2 3/8” (60.3 mm).

Apart from the advantages we have we have
mentioned, the CT units in question have two
disadvantages: high cost and large weight. The former
makes your project more expensive, and the latter

calls for special permits to be obtained for OOG load
transportation. There is, thus, an opportunity for service
companies to think about step-by-step introduction of
large-sized CT strings where the service cost will tend
to reduce thanks to the large number of wells covered
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Puc. 3. YcTaHoBKa ¢ HecTaHOapTHO PacrofioxXeHHbIM 6apabaHoM ¢ rMbkon Tpybor anameTpom 2 3/8” anmHon 9000 m
Fig 3. A unit with non-standard reel positioning accommodating 9000m of coiled tubing with a diameter of 2 3/8"

HEe3aBM1C1MO OT ee ArMaMeTpa Ha BEPTUKA/IbHOM y4acTKe
cocTtaBnsgeT 15-20 M/MWH, Ha ropr3oHTaibHOM — 5-10
M/MUH. [OCKOMBbKY C ryOUHON YBENYNBAETCS BPEMS
Crl10O, paBHoe B cpeagHem npumepHo 40 % obLuero
NPOV3BOANTENBHOIO BPEMEHW, YBETNYEHNE FTyOUHbI
CKB&XXVH OOJDKHO ObITb HUBENMPOBAHO MOBbILLEHNEM
ckopocTn ClNO kak MuHUMyM B 2 pada. B CesepHon
Amepuke ckopocTu CIMO yxxe aaBHO npesbiwaoT 50 M/
MVH. Ha puc. 4 npuBeaeH MOHUTOP 3anmcy pabo4mnx
napameTpoB CI1O, korga CKOpPOCTb NEPBMYHOIO CrycKa
cocTaenseT 6onee 160 yT/MUH (48,7 M/MUH).

CnepmyeT Takxe 06paTtuUTb BHUMAHME Ha KA4eCTBO
[OOPOXXHOIO MOKPbITUS HA OTEYECTBEHHbIX
MECTOPOXAEHNAX. He CEKPET, YTO MPOMbIC/IOBbIE AOPOMM
B PD no ka4ecTBy MOKPLITUS YCTYNatoT 3anafHbIM, HYTO
OTPaKAETCS B BE3AEXOAHOM MCMOSHEHWN TEXHUKM,
nocTynaroLLEeN ¢ 3aBOAOB. Ha MpoXxoavMOCTb B YCOBUSIX
3anagHon Crbupu, rae UCnosib3yeTCcs BE3AEX0AHas
KonecHasi 6aza 6x6, BAVSET 1 cama AMHa HeCyLLen
KOHCTPYKLMW. [NpakTnka npyMeHeHns 060pya0BaHus

He TOMBbKO B PbIX/IbIX Neckax 3anagHown Cubupun, HO

1 B YCIOBUSX pacnyTuLbl OpeHbyp>Kbsi MOKa3bIBaET,

YTO KOPOTKME YCTAHOBKM UMEOT OnpeaesieHHoe
NPEUMYLLIECTBO Mepen, VX aHanoramm ¢ npuuenamm.

Pasnnyve B BbINOHEHUM TEXHONOMMHYECKMX ONepaLin
¢ M'HKT n nposenerHumn PN obycnosnnBaeT
KOHCTPYKTUBHbIE OCOBEHHOCTM MPUMEHAEMbIX
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by the offering and the lowered transportation costs
involved in CT delivery.

People often ask whether there are specific standards
governing the duration of a particular operation. Well,
there are, and can be, no such standards, but there
are speed limits prescribed for RIH/POOH operations
on CT strings. Today, any RIH/POOH operations on

a CT string, regardless of its diameter, progress at a
rate of 15-20 m/min in a vertical section and 5-10 m/
min in a horizontal section. Since the RIH/POOH time
increases with depth, comprising on average about
40% of the total productive time, this means that, if
we want to drill deeper wells, we should offset the
time losses due to increased depth by increasing the
RIH/POOH speed at least 2 times. In North America,
RIH/POOH speeds have long exceeded 50 m/min.
Fig. 4 shows a monitor used to record the working
parameters of an initial RIH operation that progresses
with a speed greater than 160 ft/min (48.7 m/min).

Another aspect that deserves attention is the road
surface quality to Russian fields. It is no secret that
access roads to and across Russian oil and gas fields
are inferior to western ones in terms of surfacing
quality, which is why vehicle manufacturers tend

to supply off-road versions to the industry. Among
the factors affecting a vehicle’s off-road capability

in Western Siberia, where 6x6 all-terrain wheelbase
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TEXHUYECKNX CPEOCTB, HO ECTb 1 CXOXIE MOMEHTbI,
Hanpumep, OMTeNbHOE NpebbiBaHNe NepcoHana B
KOMMbIOTEPHOM LieHTpe ynpasneHus [Pl (Data Van) n
ycTaHoskow THKT (Coil Unit). 3geck cneayeT yoenutb
BH/MaHME HANMYMIO MOTeHLMana ois yBen4eHns
pabo4ero NpPoCTpaHCTBa B KabunHe oneparopa,
MOCKOJIbKY MPY COBPEMEHHBIX BbICOKOTEXHOIOMMHYECKIX
onepauunsax KOHTPOSIb VX BbINOJHEHWS OCYLLIECTBNSETCSH
He TOJIbKO HenocpeaCcTBEHHO OypOBbIM ONEPaTOPOM,
HO U OpYrMK cneumamcTaMmn Ha CKBaXKMHE. [1pu
3TOM HEOBXOOMMO COKPATUTL BPEMS ONepaTUBHOIO
COBMECTHOMO pearnpoBaHng Ha CUTYaLMIO.

3agadn CTaBATCA He TOMbKO Nepen CePBUCHBIMM
KOMMaHnsamm, obcayxkmsatoLmmm MTHKT, Ho n
nepen Npon3BoanTeENaIMK 06opyaoBaHNs. PelleHns
HEeobXxo04MO HaxoaUTb
Ha OCHOBaHWK 3aMpPOCOB
OT HehTeooObIBAKOLLMX
KOMMaHN, KOTOPbLIE,

B CBOIO 04epenp,
PYKOBOAOCTBYHOTCS
MOVCKOM OMTUMasTbHbIX
TEXHO0MIN A00bIYN
YIFIEBOOOPOAHOMO Chipbs
npw yxyaLiatoLencs
CTPYKTYPE 3anacos.

YcrtaHoska 'HKT B
nepcneKkTBe BUOUTCS
MHOrOMYHKLIMOHASTbHbLIM
KOMMJIEKCOM,
obecnevmBatoLLIMM
BbIMNOJTHEHWE
TEXHOTOMMYECKIMX

3a0a4 M KOPPEKTUPOBKY
npoLiecca NpoBeaeHNS
paboT B pexunme
peasibHOro BPEMEHMW.
PelueHns moryT 6bITb
pasHbIMK, OT PSAOOBbLIX
00 BbICOKOTEXHOIOMMYHBIX, TaK XKe Kak 1 cructemMa
npeaynpexxaeHns 0TKasoB 0OopyA0BaHMS BCeACTBUE
HW3KOr0 JAB/IEHNSI B CUCTEME, UBMEHEHWS TOSLLHbI
CTEHKM rMBKOM TPYObl N ee hopMbl.

SAKJTIOYEHUE

OnncaHHble B CTaTbe TEXHOMOMMYECKME PELLIEHNS

MOTYT BbITb peasm3oBaHbl B [MAO «[fa3npom HedTb»

He TOJIbKO B 4aCTW MPOEKTHOrO 060OPYAOBaHNS, HO 1 B
4acTK TEXHOIOMMN ero UCNoIb30BaHWs. PaspaboTaHHble
METObI 1 CMOCOObI OCYLLECTBIEHMS HOBbIX MPOEKTOB

C npwenedyeHemM Komnnekca MHKT no3sonstoT pewaTb
33024V Ha NePCNeEKTVBY, ONPEAENATb aIFOPUTM
OencTeuin Ha 6nvxkarilee 6yayliee. [NpuBeneHHbIN
TEXHUYECKMM 0630P 000PYAOBAHUS 1 TEXHOOMN
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Puc. 4. MNpumep sanncn napametpos CMNO
Fig 4. An example of RIH/POOH parameter records

is used, is the length of the bearing frame. The
experience acquired using this equipment in a variety
of settings, including the loose sands of Western
Siberia and the impassable muds of Orenburg region,
shows that short units have a certain advantage over
their counterparts with trailers.

Certain process-specific differences between CT

and HF operations affect the design features of the
respective equipment applied, but there are also
similar points, such as the long-time personnel
presence in the computerized control center (Data
Van in the case of HF) of each respective operation.
Here, it may be worth paying attention to whether
there is potential for increasing the working space

in the operator’s cabin, because modern high-tech
operations tend
to have control
and supervision
functions that
the operator
alone cannot
handle, so
other onsite
personnel must
also be present.
Meanwhile,
collaborative
response times
to be observed
by those
PEersons in varius
situations should
be reduced.

Tasks are
assigned not
only to service
companies in
charge of CT
maintenance,
but also to equipment manufacturers. Solutions
should be found based on requests from oil producing
companies, which, in turn, are governed by their
investigations into optimal techniques for hydrocarbon
recovery in the face of the deteriorating reserves
structure.

Our vision for a CT unit of the future is that of a
multifunctional complex capable of handling process-
specific tasks and adjusting workflows in real time.
Possible solutions can vary from conventional to high-
tech, which is also true for possible configurations

of the system to be used for preventing equipment
failures due to low pressure in the system or changes
in the wall thickness or shape of the CT string.
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B [VIBKVE HACOCHO-KOMIPECCOPHbIE TPYBDI

JaeT BOSMOXHOCTb Y>Ke CerofHs MUHUMM3NPOBaTL
ByayLIme PUCKU U 3aTpaThbl Ha eduHULLY 106bIBaeMOoi
NPOOYKLMN, a TakxKe 3ab/1aroBpemMeHHo AeTaslbHO
MOOONTN K CUCTEME KOHTPAKTOBaHWS MOTEHLMAbHBIX
KOHTPareHTOB, PacKpbITh TEXHNYECKME KPUTEPWN 1
MPOBECTU OTOOP C Y4ETOM HEOBXOOVMMOrO OCHALLIEHS,
JIOMUCTUKM U BPEMEHHbI "X MapaMeTpOoB, YTO OYeHb BaKHO
npw NepeavcoKaLmM HeCTaHOAPTHOro 06oPYAOBaHNA 13
OPYrX PEMMOHOB W 3apYOEXHbIX CTPaH.
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CONCLUSION

The technology solutions described in this article

can be implemented in Gazprom Neft PJSC in terms
of both project equipment and techniques for its

use. The methods and approaches that have been
developed towards the implementation of new projects
involving CT systems are a capable tool to help you
find forward-looking solutions for your problems and
devise actionable algorithms for the near future. The
technical overview of equipment and technologies set
forth above makes it possible, even today, to minimize
future risks and production unit costs, as well as to
take early action to systemize your work with potential
contractors with a detailed approach, disclosing the
applicable technical criteria and making your selection
based on the actual equipment, logistics, and timing
requirements, which is very important when relocating
non-standard equipment from other regions and foreign
countries.
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