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Te3uncobl KOHCI)EPEHIJ‘VIM No KOJNTIOOMHIroBbIM
TEXHOJIOrMAM N BHYTPUNCKBaAXXUHHbIM
paGOTaM SPE/ICoTA 2020 (uacts 2)

SPE/ICoTA Coiled Tubing & Well Intervention
Conference 2020 Abstracts (part2)

Medsxncoyrapoorasn Korgeperyiusa no
KOAIMIOOUH20BbIM 1MEXHOJIOLUAM U
8HYymMpuUcKeaIcurHvim pabomam SPE/ICOTA
npowna 6 Byonernoce, wumam Texac, CLIA,
24-25 mapma 2020 2. Kongeperyus
NPOBOOUMCSL eHCe2O00HO, OP2AHUSAIMOPAMIU
KOHDeperuuL mpaoutiiulOHHO 6bLCINY UL
Obuyecmeo urIceHePo8-HePmAHUKOE
(SPE) u Accoyuauus cneyudaiucnos

10 KOUMIOOUH206bIM MEXHOSLOZUAM U
srympuckearcurrvim pabomam (1CoTA).

Cekums 9. DNeKTPOHHble CTeHA0BbIe A0oKaabl AN o6MeHa

3HaHusSmMmu V

DNeKTPOHHbIE CTEHA0BbIE [0K/a bl MO3BOAOT YHACTHMKAM NOOOLLATLCS C
aBTOPOM CTEH[0BOrO A0KaAa B MHAMBMAYaNbHOM nopsake 1 bonee aetansHoO
pa3o0paTbcs B Kakon-nnbo KOHLENUMM Unv TexHonorin. CTeHO0Bble AoKNaabl
MOTYT ObITb Pa3HOIO COAEPXKaHWSA, OAHAKO X TEMa COrnacyeTcs C TeMamm
TEXHUYECKUX CEKLIMIA.

PacumpeH HbI aHaNN3 OTKJIOHEHUS OT
BEPTUKAIN MPU pagnan bHO-CprVl HOM

OypeHNM C NOMOLLbIO KONTIOOMHra

Xing Qin, SINOPEC Research Institute of Petroleum Engineering; Jun
Mao, SINOPEC Research Institute of Petroleum Engineering; Jiapeng
Liu, Northwestern university; Yan-long Zhao, China University of
Petroleum-Beijing at Karamay; Wu Long, SINOPEC Northwest Oilfield
Company

TexHonOrus paiuaJIbHO-CTPYHUHOIO OypPEHUS — 3TO
3KOHOMUYHBINA U 3(P(PEKTUBHBIA METO/] YBETUYECHU S
HedTe- U Ta300THA4YHU 34 CUET 3aPE3KU HECKOJIBKUX OOKOBBIX
MHUKPOOTBEPCTUI OT OCHOBHOT'O BEPTUKAJIBHOI'O CTBOJA.
MUKpPOOTBEPCTUS, IPOOYPEHHBIE THIPABINYECKUM
METO/IOM MO/ BBICOKUM JIABJIEHUEM, [IOMOT'aI0T MOBBICUTh
MJIOMIA/1b KOHTAKTA MEX/y CTBOJIOM CKBAKHHBI U IIJIACTOM.
MakcHUMaIbHas JAJIbHOCTD OTXOXK/IEHUS OOKOBBIX
MHUKPOOTBEPCTHUI OT CTBOJIA ABJISIETCS KJIIOYEBBIM
MaPAMETPOM JIJISI OLIEHKH BIUSHUA PAAUATBHOIO CTPYHHOT'O
OypeHUs, IOCKOJbKY JOOBIYA ITOBBIAETCS C YBEIUYEHHUEM
IJIyOMHBI OOKOBBIX OTBEPCTUM. TeM HE MEHEE TOTyYEHHBIE
JIAaHHBIE O MAKCUMAJIbHOM OTXOX/JJEHUU OOKOBBIX
MHUKPOOTBEPCTHUI OT CTBOJIA B PE3YJIBTATE PAJAHUATBHO-
CTPYHUHOrO 6ypPEHUS O CUX MTOP HE NOABEPTAJIUCH JOJKHOMY
M3Y4EHUIO. B 3TOM CTAThE MBI CO3/1J T HOBYIO MO/JIEJIb,
KOTOPAsA COYETAET B CEOE MAPAMETPHI THAPABINYECKOIO U
MEXAHHUYECKOT'O TPEHUA JJI AHAIN3A JAJTbHOCTH PAJJUAIBHO-
CTPYHHOTO 6ypeHUs. PE3yIbTATHI IOKA3BIBAIOT, YTO PACXOT,
JKHUJIKOCTH ABJIIETCA OCHOBHBIM (DAKTOPOM, BJIUAIOIINM
Ha JAJIBHOCTDb IPOXOXKJEHUA THOKOM 4aCTHU, KOTOPAs
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The Coiled Tubing & Well
Intervention Conference took place
in Woodlands, Texas, USA on March
24-25, 2020. The annual event

was traditionally organized by

the Society of Petroleum Engineers
(SPE) and the Intervention & Coiled
Tubing Association (ICoTA).

Session 9: Knowledge Sharing ePosters V
Knowledge Sharing ePosters allow one-on-one
interactions with presenters and opportunities to study
a particular concept at an appropriate level of detail.
Subject matter varies, but topics are consistent with the
other technical sessions.

Extended Reach Analysis of Coiled
Tubing Assisted Radial Jet Drilling
Xing Qin, Jun Mao, SINOPEC Research Institute

of Petroleum; Jiapeng Liu, Northwestern
university;Yan-long Zhao, China University of
Petroleum-Beijing at Karamay; Wu Long, SINOPEC
Northwest Oilfield Company

Radial jet drilling technology is an economic
and efficient method to enhance oil and gas
recovery by drilling several lateral micro-holes
from a vertical main borehole. The micro-
holes drilled by high-pressure hydraulic
energy can improve the contact area between
wellbore and reservoir. The maximum
extended reach of lateral micro-hole is a key
parameter to evaluate the effect of radial jet
drilling as the production increases with
the length of lateral holes. However, the
maximum extended reach of radial jet drilling
reported has not been studied adequately.

In this paper, we have established a new
model which combines hydraulic friction and
mechanical friction to analyze the extended
reach of radial jet drilling. The results show
that the flow rate is a main influence factor
affecting the flexible hose extended reach
which increases with the growth of flow rate.
The outlet angle of deflector has a great effect
on the extended reach especially at high

flow rate, while the turning angle has little
effect on extended reach. This work provides
a systematic method including hydraulic



YBEJINYUBAETCS C YBEJIUYEHHUEM PACXO/1A. YTOJI BBIXOAA
JlebaekTopa UMEET OOJIBIIOE BIUSHUE HA YBEJINUYEHHUE
JAJIBHOCTHU NPOXOXKAECHU S, OCOOEHHO MPU BEICOKOM PACXO/IE
JKHUJIKOCTH, B TO BPEMSI KAK YI'OJI IOBOPOTA MaJIO BIIUAET HA
JaIBHOCTDb IPOXOXKIECHUSA. DT PAa60TA COAECPKUT ONUCAHUE
CHUCTEMATHUYECKOI'O METO/A, BKJIIOUAIOIIETO ONTUMU3ALIAIO
TUPABIUKU U AEPIEKTOPA IS IPOECKTHPOBAHUSA
PaJuaIBHOTO CTPYMHOTO OYPEHUS B LIEJIAX PA3PAOOTKHA
COCETHUX HE(PTEra30BBIX KOMJIEKTOPOB-CITyTHUKOB.

VlHHOBaLI,VIOHHbIVI MHCTPYMEHT And UsmMmepeHmd
AaBJiIeHnAa BO BpeMH 6ypeHVIﬂ 0N HanpaBneHHOro
OypeHuns Ha THKT cnepytowiero nokoneHus

Adame Kante, Syed Muhammad Fahim Ud Din, Eduardo Saenz,

Kiran Shetty, Schlumberger

Lles1b IPOEKTA 3AK/II0YAIACh B PACHIUPEHHUHN PAOOYETO
JUaIa3oHa MHCTpyMeHTa Measurement while drilling
(MWD — namepeHue BO BpeMs OYPEHUsT) B KOMIIOHOBKE HU3a
OypuiabHOM KOoNoHHBI (KHBK) 1711 HAKZIOHHO-HAIPABIEHHOTI'O
OypeHUs HA THOKUX TPYOAX C LIE/IBIO MOBBIIIEHUS €TO
HAJIE’KHOCTHU B CJIOXKHBIX YCIOBUAX, PEMOHTONPUTOJHOCTH,
pabodero TEMNEPATYpPHOr'O JUANA30HA U JUAIIA30HA
U3MEPEHUU 17151 60J1E€ TPOJOIKUTENIBHOI'O CPOKA CIYKObI
U 60J1€€ KA4ECTBEHHOTO BBIIIOJTHEHUS PAOOT.

HoOBBIN NOAXO/T K TAPAJIICIBHON pa3paboTKe ObLI
UCMONB30BAH /I YIIPABJIECHU S dKU3HEHHBIM I[TUKJIOM
MNPOAYKTA, HAYUHAA C ONPEJAEIEHUA IOTPEOHOCTEN
KJIMEHTA, BBI6OPA HAUITYYIIETO TEXHUYECKOI'O PEMIECHUS,
Pa3pabOoOTKU U THATEIBHOT'O TECTUPOBAHUS IPOAYKT4, YTOObI
HOATBEPAUTD EI'O COOTBETCTBUE TPEOOBAHUAM, U, HAKOHEL,
JUIs 3(P(PEKTUBHOTO IPOUZBOJCTBA IIEPE/]] BEIITYCKOM B
KCIUIYATALIUIO B YCJIOBUAX MECTOPOXKAEHUA. BBIIIO TPOBEIEHO
HECKOJIBKO TIIATENbHBIX TEXHUYECKHX U YIIPABICHUYECKUX
0630pOB I TPUHATHSA LEJIEHATIPABIECHHBIX PEMIEHUI /IS
3P PEKTUBHOI'O NIPEJIOKEHU ST HA/IEKHOT'O, IPOU3BOAUMOI'O
U O6CITYKUBAEMOT'O ITPOAYKTA C MUHUMAJIbHON COBOKYITHOM
CTOUMOCTBIO BIaIcHUA. MTHCTPYMEHT BKJIIOYAET B CEOS
HAJICKHBIN TATYUK FAMMA-U3JIyIEHU S, TAKET U3MEPEHUS
HaIlpaBJIeHUA U HAKJIOHA (D&I), T03BONIAIOMMI IPUHUMATD
pELIEHNSA ITO TEOHABUTA1IUU B PEAJIBHOM BPEMEHH, JATYHUKH
JaBJIEHUSA U TEMIIEPATYPHI AJ11 KOHTPOJIS BHYTPEHHUX
YCJIOBUH B CKBAXKUHE, 4 TAKXKE JATUYUK HATPY3KH I
M3MEPEHUA KAK OCEBBIX, TAK U TOPCUOHHBIX HAIPYy30K. Habop
3JNEKTPOHHBIX IIAT, UCIIOIb3YEMBIX JIIS CBA3H, TUTAHUSA U
c60pa JaHHBIX, [IOJTHOCTHIO COOTBETCTBYET TPEOOBAHUAM /715
PaboThI B CAMBIX CYPOBBIX YCJIOBUAX OypeHust. Kpome Toro,
OBLIIO Pa3pabOTAHO HECKOJIBKO KOMIIOHEHTOB HA3€MHOI'O
IPOrPAMMHOI'O OOECTIEYEHU S JJIs1 OTOOPAKEHU S JAHHBIX
B PE€AJIbHOM BPEMEHU U CO3AHUA OTYETOB.

HapexxHoCcTh HUHCTPpYMeHTAa MWD Obli1a yBeindeHa B 4 paza
MO PE3YAbTATAM 12-MECAYHOTIO NEPUOAA UHTEHCUBHOTO
GypeHus Ipu TeMuepaTypax a0 167 °C. Ham yaanocs
YCTAHOBUTD PEKOPABI KAK ITO CAMBIM ITPOJOJIKHUTETBHBIM
OoJUHOYHBIM CITO KakK I10 IIPOXOJKE, TAK U 110 BPEMEHH,
4TO /1AJI0 IIPUPOCT 3PPHEKTUBHOCTH UCIIOIb30BAHU
WHCTPYMEHTOB B CKBaKMHE Ha 60%.

Cekuus 10. dneKTpOHHbIe CTeHO0Bble A0KNaAbl AJisi oOMeHa

3HaHuamMmu Vi
DNeKTPOHHbIE CTeHA0BbIE AOKabl NO3BONSIOT YHACTHNKAM NOoBLIATLCS C
aBTOPOM CTEH[O0BOIO A0KaAa B MHAMBMIYaNbHOM Nopsake 1 bonee AeTansHoO

and deflector optimization for the design of
radial jet drilling to help develop the adjacent
satellite oil & gas reservoirs.

A Game Changing MWD Tool
for Next Generation CTDD

Adame Kante, Syed Muhammad Fahim Ud Din,
Eduardo Saenz, Kiran Shetty, Schlumberger

The objective of the project was to expand
the operating envelope of the Measurement
while Drilling (MWD) tool in the coiled
tubing directional drilling Bottom Hole
Assembly (BHA) to improve its reliability
in harsh environments, maintainability,
temperature range and measurements for
overall longer runs and better service delivery.

A new concurrent development approach
was used for managing the product's lifecycle
from defining the customer's need, selecting
the best technical solution, developing and
thoroughly testing the product to confirm
it meets its requirements and to finally
manufacture it efficiently before its release
to the field. Several rigorous technical and
management reviews were held to enable
focused decisions toward the efficient
delivery of a reliable, manufacturable and
maintainable product with minimal total
cost of ownership. The tool includes a robust
gamma ray sensor, Direction & Inclination
(D&I) package to enable real time geo
steering decision-making, pressure and
temperature sensors to monitor the inner and
well conditions and a load cell to measure
both the axial and torsional loads. A set of
electronic boards used for communication,
power and acquisition, have been fully
qualified to operate in the harshest drilling
conditions. In addition, several surface
software components were developed for real
time data display and reporting.

The reliability for the MWD tool was
increased 4 folds based on the results from a
time period of 12 months of intensive drilling
up to 167 °C. We managed to set field records
for both the longest single runs for footage
and time improving average downhole
utilization by 60%.

Session 10: Knowledge Sharing ePosters VI
Knowledge Sharing ePosters allow one-on-one
interactions with presenters and opportunities to study
a particular concept at an appropriate level of detail.
Subject matter varies, but topics are consistent with the
other technical sessions.

Wireline Electromechanical
Release Device Operating
on Battery at 175 °C

Claire Bellicard, Adebayo Taiwo, Orla Hagan,
Nicholas Collins, Todor Sheiretov, Ben Durand,
Schlumberger
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pa300paTbcs B KakoM-nnMbo KOHLENUMM Unv TexHonorn. CTeHOoBble AoKNabl
MOTyT ObITb Pa3HOro CoAeP>KaHWs, OLHAKO VX TemMa CornacyeTcs ¢ TeMamu
TEXHNYECKMX CeKLINN.

3neKTpomexa HMn4yeckoe yCTpOI7ICTBO
pa3begnHEHNA Ha TpocCe C baTa pee|7| angd
paboTbl Npu Temnepatypax go 175 °C

Claire Bellicard, Adebayo Taiwo, Orla Hagan, Nicholas Collins, Todor
Sheiretov, Ben Durand, Schlumberger

DNEKTPOMEXAHUYECKHUE YCTPOUCTBA PA3bEAUHEHNU HA
TPOCE ABJIAIOTCA KPUTUUECKU BAXKHBIMHU U O0S34TE/IbHBIMU
JULSL pabOTHI € BaripatHOM. HOBBIE TEXHOJIOTUHU
WHCTPYMEHTOB BHYTPUCKBAKMHHBIX PA0OT U TPAKTOPOB
HE JONYCKAIOT UX UCIIOJIb30BAHUA B HE(PTAHBIX CKBAXKUHAX
06€3 HaZIEXKHOT'O YCTPOUCTBA PA3bEAUHEHUA. 1715 PEMIEHN A
npo6IEM, IPUCYIIUX BBICOKOTEMIIEPATYPHBIM U 6051€€e
JUIMHHBIM TOPU30HTAJIBHBIM CKBAXXUHAM, OCO60€ 3HAUYECHUE
OPUOOPETAET HAJIE)KHOCTD ITUX AJIEKTPOMEXAHUYECKHX
YCTPOYCTB PA3bEAUHEHHUS B CJIYIA€ IPUXBATA KOJIOHHBI
MHCTPYMEHTOB B CKBAKHHE.

BO3MOXHOCTB PabOTHI JIEKTPOMEXAHNYECKOTO CITyCKOBOT'O
YCTPOMCTBA OT 6ATAPEU IIPU BBICOKOU TEMIIEPATYPE
CHMIKAET OOIINI PUCK IPU BHYTPUCKBAKUHHBIX PA0OTAX,
MOCKOJIBKY TEM CAMBIM OOECTIEUUBAETCS BO3MOXHOCTD
PE3EPBHOI'O PA3MBIKAHUSA B CJIY4A€ OBPEKICHUA KAOEA
WJIM UHCTPYMEHTAJIBHOU KOJIOHHBL, TPENATCTBYIOIIETO
OOMEHY TAHHBIMHU C PA3bEJUHUTENEM B CKBAKHHE. [TyCKOBOE
YCTPOHCTBO C OATAPEUHBIM HUTAHUEM CPAOATHIBAET 11O
UCTEYEHUU BDEMEHU 3ANIPOTrPAMMHPOBAHHOTIO TAMMEPA, TAXKE
MPU OTCYTCTBUU IEKTPOIUTAHUA UIH B CIy4d€ KOPOTKOTO
3aMBbIKAHMA. 3 POrPAMMHUPOBAHHBIA TAUMED MOXHO
OOGHYIUTD TOJIBKO B TOM CJIYYa€, ECJIN €CTh CBA3b C HAGOPOM
UHCTPYMEHTOB, B IDOTUBHOM CJIYY4€ FAPAHTUPOBAHHO
CpabaThIBAET PA3BEJUHEHNE, KAK ObLIIO U3HAYATIBHO
3aIIPOrPaMMHUPOBAHO.

DIEKTPOMEXAHUYECKUE PAZBENUHUTEIH C OATAPEHHBIM
MUTAHUEM J11 MTHCTPYMEHTOB, IPUTOJAHBIX 718 PA6OTHI IPH
TEMIIEPATYPaX 10 175 °C, TPeOYIOT, YTOOBI AKKYMYJIATOD U
COOTBETCTBYIOILAA SJIEKTPOHUKA YIIPABJIEHUA U YIIPABICHUSA
MATAHUEM HAJIE’KHO paboTanu rpu 175 °C. M3-32 XUMUYECKOTO
COCTAB4 3TOU BBICOKOTEMIIEPATYPHOI 6ATAPEUN €€ EMKOCTD
IPYU HU3KOU TEMIIEPATYPE COCTABJISAET HEOONBIITYIO YACTh
€€ EMKOCTH IIPH BBICOKOM TEMIIEPATYPE. DTO NPEACTABIAET
npo6JIEMY IPU IKCILIYATALMU ITUX 6ATAPEN, IOCKOIBKY
HEKOTOPBIE U3 HUX YCTAHABINUBAIOTCA U AKTUBUPYIOTCA
IpHU TEMIEPATYPE OKPY:Karome cpeab! -10 °C 111 paboTel B
CKBa)XHHaX 11pu 175 °C.

Tenepp AOCTYIHO PEUIEHUE, COYETAIONIEE B CEOE PE3YIBTATHI
Pa3paboTKU BBICOKOTEMIIEPATYPHBIX OATAPEH U CJIOKHYIO
CUCTEMY YIIPABJIEHUA 6ATAPEAMHU )T MAKCUMAJIBHOTI'O
YBEJIMYEHUSI EMKOCTH OaTapen ISl pabOThI IPH BBICOKHUX
TEMIIEPATYPAX. DTA BBICOKOTEMIIEPATYPHAs 6aTapest Obliia
pa3paboTaHa, a €€ XapaKTEPHUCTUKU ITOATBEPK/IECHEI B
PE3YJIbTATE TIIATEIbHBIX KBATU(PUKALTUOHHBIX UCITBITAHUN.
Pe3ynbTaTel TECTOB MOKA3bIBAIOT, YTO OATAPES OIITUMAIBHO
paboraet npu remneparype seie 120 °C. ITpu temrieparype
Hroke 120 °C 6arapes pa3psaskaeTcs SKCIOHEHITUAIBHO C
MOHIKECHUEM TEMIIEPATYPEL Pa3beIUHUTENb PA3PAOOTAH C
YYETOM UHTEJIEKTYAIbHOI'O YIIPABJICHUS EMKOCTDBIO 6aTapen
IIyTEM IIEPEKIIIOYECHUS Ha IPOBOAHOE MUTAHHE, KOT/]A OHO
NpUCyTCTBYET. Hafie)kHAs1 HUBKOCKOPOCTHAS TEJIEMETPHUS
IO3BOJIAET OOHOBJIATD TAUMED I10 XKEJIAHUIO BO BpEMs PA6OTHI
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Wireline electromechanical release devices
are critical and imperative for wireline
operations. New-technology intervention
and tractor tools cannot be deployed in 0il
wells without a reliable release device. For the
intrinsic challenges of high temperature and
longer horizontal wells, the reliability of these
electromechanical release devices in the event
a toolstring gets stuck downhole becomes
even more important.

The ability to operate an electromechanical
release device on battery at high temperature
reduces the overall risk of the intervention
because it provides a secondary release option
in case there is a damage to the wireline cable
or toolstring that prevents communication
with the release device downhole. A battery-
operated release device activates on the
expiration of a programmed timer, even in
the absence of wireline power or the presence
of a short circuit. The programmed timer
can be updated only if communication with
the toolstring is feasible, otherwise it reliably
releases as originally programmed.

Battery-operated electromechanical release
devices for 175 °C-rated tools, require the
battery and associated control and power
management electronics to function reliably
at 175 °C. Due to the chemical composition
of this high-temperature battery, its capacity
at low temperature is a small fraction of its
capacity at high temperature. This presents a
challenge in deploying these batteries, because
some are installed and activated at surface
ambient temperature of -10 °C, for deployment
in 175 °*C wells.

Now the solution exists as a result of the
combination of the development of a high-
temperature battery and sophisticated battery
management to maximize battery capacity
for high-temperature operations. Through
thorough qualification, this high-temperature
battery was developed and validated. Test
results show that the battery works optimally
above 120 °C. Below 120 °C, the battery
depletes exponentially, as the temperature
decreases. The release device has been
designed to intelligently manage battery
capacity by switching to wireline power when
it is present. The reliable low-bandwidth
telemetry makes it possible to update the timer
as desired during the wireline operation. The
passivation prevention circuit helps prevent
battery chemical passivation, maintaining
its maximum capacity during the operation.
All these technology components combined
enable reliable and repeatable battery
activation of the electromechanical release
device at 175 °C.

Unique Electronically Activated
Nonexplosive Wireline Cutter



Ha 11poBoje. CxeMa PEeAOTBPALIEHUS IACCUBALIUY IIOMOT'A€T
MIPEJOTBPATUTD XUMHUYECKYIO ITACCUBAITNIO OATapen,
ITO/I/IEPKUBAS €€ MAKCUMAJIBHYIO EMKOCTB BO BpEMSI PabOTHI.
CoueTaHHe BCEX ITUX TEXHOJIOTMYECKUX KOMITOHEHTOB
06€eCIIeYrBaACT HA/ICKHYIO U [IOBTOPSIEMYIO AKTUBAIUIO
JIEKTPOMEXAHUYECKOT'O PA3bEIUHUTENS C TUTAHUEM OT
AKKYMYJIITOPHOM 6aTapeu npu 175 °C.

YHUKanbHbIN HEB3PbLIBHOW pe3ak ans
KaHaTa C 2/1IeKTPOHHbIM YyNpaBneHuem ans
©e3omnacHoOM N HageXHOM Pe3KU LNPOKOro
AuanasoHa cnuknavHa n kabenen

Jill Hillier, Nader Sabanegh, Mark Nicol, Schlumberger

HeB3pBIBHOU PE3aK A1 KAHATA C 3JIEKTPOHHBIM
YIPAaBIECHUEM CITYCKAIOT C IOBEPXHOCTH, YTOOBI IEPEPE3ATH
CJIMKJIAUH U Ka6€JIN IPU IPUXBATE UHCTPYMEHTAIBHONU
KOJIOHHBI B CKBA>KUHE. PE3aK AKTUBHUPYETCS IEKTPOHHBIM
TANMEPOM U MOJIYJIEM CPAOATBIBAHUS.

W3HAYAIBHO PE3aK ObLII CIPOEKTUPOBAH [JJIS1 HAJIEKHOM
PE3KH CIMKIAHHA U KAHATHBIX Kabesied B fuamna3one ot 0,105
110 5/16 miorima. TTo Mepe TOTO KaK KabeJIU CTAHOBUJIUCH BCE
KPYITHEE U CJIOXKHEE, BOZHUKJIA HEOOXOAMMOCTD B bosiee
HAJIEKHBIX PE33KAX, CIIOCOOHBIX OTPE3ATh KA0E/Ib C BHEITHUM
JHUAMETPOM BIJIOTH /10 0,59 miorima.

IIpenBapUTENIbHO NPOTrPAMMHUPYEMBII TaAIMEP OOPATHOI'O
OTCYETA U JONOJHUTEIBHBIE BO3MOXHOCTH UH/IUBU/IYAIbHON
HACTPOMKHU OOECIIEUYNBAIOT CPAOATHIBAHUE HA 33/JAHHOM
IIYOMHE U FAPAHTHIO AKTUBALIUY 6€3 UCIIOTIb30BAHUSA
B3PBIBYATHIX BEMECTB WU YAAPOB O 3ACTPABIINI HHCTPYMEHT
JUIS BBITIOJTHEHUA pa3pe3a. OMUCaHbl OCOOEHHOCTH
YHUKAJIBHOT'O HEB3PBIBHOTO PE3AKa C JIEKTPOHHBIM
YIIPAaBJIECHUEM, 4 TAKXKE IIPECTABIEHBI HECKOJIBKO IPUMEPOB
U3 MIPAKTUKH HA3EMHBIX U MOPCKHUX ONEPAIINI.

Cekuuns 11. DneKTpoHHble CTeHA0BbIe A0oKaAabl AN obMeHa

3HaHusamu VIl

ONeKTPOHHble CTEHA0BbIE AOKNaAb! MO3BONAKOT y4aCTHUKAM noobLLAETHCS C
aBTOPOM CTeHOO0BOro AokKNada B UHOANBKMAYalbHOM MNopsnke 1 bonee AeTallbHO
pa306paTbCF| B KaKOI;I-J'II/I6O KOHLUeNunn nnm TexHonormu. CTEHﬂ.OBbIe Aoknaabl
MOTYT ObITb Pa3HOTO COAEPKaHWS, OLHAKO VX TemMa COrnacyeTcs ¢ TeMamu
TeXHNYeCKnNX CeKLJ,l/II?I.

HoBble MeToabl NPOEKTUPOBAHUS MPU
pa3paboTke MexaHN4YeCkKUX MHCTPYMEHTOB

ANsi BHYTPUCKBAXUHHbIX PaboT C yHUKaNbHbIM
(DYHKLMOHANOM 3KCTPEHHOIO pa3beanHeHUs ois
pPaboTbl ¢ 3a00MHBIMK KNlanaHaMM-OTCeEKaTeNaMMN

Ganesh Balasubramanian, Schlumberger Technology Corporation

IToAIIOBEPXHOCTHBIE 3AIIOPHBIE KJIAIIAHbBI, TAKHE KAK
KJIAIIAHBI U304 U I1aCTOB (FIV), U30/1UpyIoT I1aCT
OT AOOBIBAIOIIETO CTBOJIA ITOCJIE IEPBOY NEpoparuu
U HUJKHET'O 3AKAHYMBAHUA. DTO IIO3BOJIAET BBIIIOJIHUTD
BEPXHEE 3aKAHYUBAHUE U B HEKOTOPBIX CJIYy4asax
BBIIIOJTHUTB HECKOJIBKO CITO j1s1 nep@dOopaIiuu 10 TOTo,
KaK CKBAXKMHA HAYHET AOOBIYY. B TEUeHNE 3TOTO BDEMEHU
OHHU 3AIIUINAIOT IUVIACT OT IIOTEPU JKUAKOCTU U 1ABJICHUSA,
JIENCTBYS KAK JIBYHAIIPABJIEHHBIN 6apbep I KUJLKOCTH.
IToMHMO COKpAllleHUsI BDEMEHU HAXOXKIEHUS YCTAHOBKU
Ha CKBA’KUHE, KJIIOYEBBIM IpeuMyIeCcTBOM FIV aBisercs
CHHMIKEHHE 34TPAT HA BHYTPUCKBAKHUHHBIE PAOOTHL FIV
MOXXHO OTKPBIBATb U 3aKPbIBATH HECKOJIBKO Pa3 IIPU

Provides Safe and Reliable
Cuts on Largest Range of
Slickline and Wireline Cables
Jill Hillier, Nader Sabanegh, Mark Nicol,
Schlumberger

The electronically activated nonexplosive
wireline cutter drops from surface to sever
slicklines and cables when a toolstring
becomes stuck downhole. The cutter is
activated via an electronic timer and trigger
module.

The cutter was originally designed to cleanly
cut slickline and wireline cables ranging from
0.105 in. to 5/16 in. As wireline cables become
larger and more complex, the need for a more
robust wireline cutter was needed to cut cable
with outer diameters as large as 0.59 in.

Preprogrammed countdown times and
optional custom programming capabilities
support target depth and activation assurance
without reliance on explosives or impact
against the stuck toolstring to make a cut. The
features of the unique electronically activated
nonexplosive wireline cutter are outlined and
several case studies presented from onshore
and offshore operations.

Session 11: Knowledge Sharing ePosters VI
Knowledge Sharing ePosters allow one-on-one
interactions with presenters and opportunities to study a
particular concept at an appropriate level of detail. Subject
matter varies, but topics are consistent with the other
technical sessions.

Novel Design Methodologies to
Develop Mechanical Intervention
Tools with Unique Emergency Re-
lease Feature to Operate Subsurface
Barrier Valves

Ganesh Balasubramanian, Schlumberger
Technology Corporation

Subsurface barrier valves such as a formation
isolation valves (FIVs) isolate the formation
from the production bore after the first
perforation and the lower completion has
been installed. This enables installation of
the upper completion and in some cases
multiple perforation runs before the well starts
producing. During this time, they protect
the formation from fluid loss and pressures
by acting as a bidirectional fluid barrier. In
addition to reduced rig time, a key advantage
of FIVs is reduced intervention costs. FIVs
can be openend and closed multiple times as
required, mechanically with an intervention
tool such as a primary shifting tool (PST)

(Fig. 1). The conveyance method for PSTs can
be on coiled tubing, work string, perforating
string, or wireline (using a tractor and stroker)
to open and close FIVs. PSTs then must reliably
engage and release from shifting profiles in

Ne 4 (074) Jexkabpb/December 2020 41

%
=
®,
O
|
®,
Z.
s
Q
&3
=




<
s
=
S
e
A,
%
3
I

HEOOXOANMOCTU MEXAHUUECKHU C TIOMOIIBIO UHCTPYMEHTA
JULSI BHYTPUCKBAXKUHHBIX PA0OT, TAKOT'O KaK KJIIOY-
Tonkarens (PST). MeTogoM TpaHCIOPTUPOBKHU PST moxkeT
OBITb THOKAS TPYOA, pabodas KOJIOHHA, NEPPOPAITUOHHAA
KOJIOHHA UJIU TPOC (C UCMOIb30BAHUEM TPAKTOPA U
CTPOKEPA) AJIs1 OTKPBITUA U 3aAKPbITUA FIV. 3aTem K104
JIOJKEH HAJIEKHO BCTATh B IPO(UIDb KJIAIAHA [/ €TO
CMELIEHU U IIOCIEAYIOLIETO IEPEBOJA B OTKPBITOE/3AKPBITOE
MHOJOXKEHUE U PAZBEAUHUTBCA C TPOPUIIEM IOCJIE YCIIEMTHOIO
CpabaThIBAHUS KJIAMTAHA.

CIeI0BaTENbHO, KOHCTPYKIIMS KJIIOYA-TONKATENS HMEET
pelaonee 3Ha4eHue /11 HaJieskHOU padoTel FIV. B ciyuae
BO3HHUKHOBEHUS YPEIBBIYANMTHON CUTYALIUH, KOTZA TPO(PUIb
MNEPEKIIOYEHNS HHCTPYMEHTA HE MOXKET BBIMTH U3 NPO(UIIA
3anensieHus B FIV, KDUTHUECKU BAXKHO UMETD (DYHKITHUIO
ABAPUIHOIO Pa30JIOKUPOBAHMS, 3AIIPOEKTUPOBAHHYIO B PST,
KOTOPAsI MOXKET MTO3BOJUTD PA36JIOKUPOBATh HUHCTPYMEHT,

HE MOBPEX/Aas KIAaH U30JIALUY I1acTa. Pazpaborana
HOBAs METOJOJIOTUA TPOEKTUPOBAHUSA KIIOYA-TOJIKATEI,
MO3BOJIAIONAS OCYIIECTBUTD aBAPHUIHOE BBICBOOOXKIEHUE
MNOCPEACTBOM KOHTPOJIHUPYEMOH IIJIACTUYECKOI Ie(pOpMAITUUA

IIPU HATPY3KAX HHIKE OIPAHUYEHUS CABUT'A pab0OYeii KOJIOHHBHL.

DTa METOAONOTUA TAKKE MTO3BOJIAET U30€XKATh PA3PYIIECHUA
KOMITOHEHTOB KJII044, TaK KAK CBOOOJJHBIE YACTH MOT'yT
OCTATbCA B CTBOJIE CKBAKMHBI IIPU U3BJICYECHUN MHCTPYMEHTA
M3 CKBA’KMHBI [IOCJIE AaBAPUIHON PA36JIOKUPOBKH.

Yn pouweHNE CJTIOXKHbIX OI'IGpE\LI,I/II?I no nMKBMgauunmn
C NCNoJIb30BaHNEM BbICOKOMPOM3BOOUTEN bHOVI
TeXHoNnormmn pacumpﬂemoil ﬂpO6Kl/I

Maria Camila Laguado, Weatherford; Oscar Leonardo Suarez, Ecopetrol;
Robert Allan Murphy, Weatherford; Edgar Mora, Luis Rinconn,

Diego Martin Maya, Ecopetrol

B anipesie 2017 roga cksaxxuna Cupiagua H42,
pacrnionoxeHHas B KomyM6uu, 6b171a TPUOCTAHOBIEHA U3-34
POBIIEM C IPUTOKOM, BEI3BAHHBIX HU3KHUM I'd30KUIKOCTHBIM
cooTHouenueM (GLR), HeCMOTPA HA TO 4YTO CKOPOCTHAs
KOJIOHHA 5 JIOMMOB x 4 !/, miotiMa 6bL1a CIYIIEHA HAXE
33260ITHOI'O KJIAMaHA-OTCEKATE S (KOPITYCHBIN KJIAIIaH) IOCIE
MEPBOHAYAIBHOIO 3AKAHYUBAHU S JJIs YIyYIIECHUS IIPUTOKA.
BBLIN OLIEHEHEI IPYTUE TEXHUYECKUE NOAXOABI K PEAHUMAIINU
CKBa’KHMHBI U U3BJIEKAEMBIM OO'bEMAM, HATIPUMED, TEXHOJIOT U
raznanu@Ta Ha KOJTIOOWHTE U IEPEXO/] HA TA30BbIH
UHXEKTOP. OJJHAKO 9KOHOMUYECKUE OLIEHKU PA3TUYHBIX
PACCMOTPEHHBIX MTOJXOOB NTOKA3A/IU JIUIIb HE3HAYUTEIbHBIC
PE3YIBTATEI U HU3KYIO BEPOSITHOCTD 9KCILIYATALTHOHHOT'O
YCIIEXA U3-32 HAJTUYUS OCTABIEHHBIX YaCTEM KOJIOHHEI B
BEPXHEH YACTU XBOCTOBHUKA BHEIIHETO IUaMETPa 4 1/, miorima.
[TpuHMMAsA BO BHUMAHHE BCE 3TU (PAKTHI, ObLJIO IPUHATO
pELIEHUE O TUKBUAALIUN CKBAXKUHBI B COOTBETCTBUH C
MOCTAHOBJIEHUSAMU NIPABUTEIBCTBA Komymoun.

JOCTHXKEHHE 3TOrO TPEOOBAHUSA OYAET 3aTPYAHEHO
OTPAHUYCHHEM B 3,25 A10MIMA B CKBAKUHE X HEOOXOAUMOCTHIO
U3O0JIALIUN BHYTPU 7-JI0MMOBOIO KCIIJIYATALITHOHHOT'O
XBOCTOBHUKA.

Cekuus 12. Pa3zpaboTku, NpuMeHeHNe U pelleHus Ha kabene

B noknagax, npeActaBneHHbIX B 3TON CEKUMM, OCHOBHOE BHUMaHWe bynet
yOoeneHo BO3HMKaloLWnNM I'IpO6J'IEMaM n peweHnam, npegnaraemMblM B Xoe
PYTUHHBIX M HECTaHOAPTHbLIX ONepaLmnii Ha MeCTOPOXAeHMAX. PazpaboTtaHHble
NHCTPYMEHTbI 1 NCMOMb3yemble MEeTOLbl TPaHCMOPTUPOBKM ObINN BbIDpaHbI Ans
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the FIVs to operate the valve and release from
the profile after successful valve actuation.
Hence design of the PST is critical for
relaible FIV operation. In the event of an
emergency where the shifting profile in the
tool is unable to release from the engaging
profile in the FIV, it is critical to have an
emergency release feature inherent in the
PST that can enable release of the tool yet
not damage the FIV. A novel methodology
was developed to design PSTs to enable
emergency release if required, through
controlled plastic deformation at loads
below work string shear limitation. This
methodology also avoids fracturing of PST
components as free-hanging pieces could be
caught in the wellbore while pulling out the
tool from the well after emergency release.

Complex Abandonment Operation
Simplified through the use

of High Performance, High
Expansion Plug Technology

Maria Camila Laguado, Weatherford; Oscar
Leonardo Suarez, Ecopetrol; Robert Allan Murphy,
Weatherford; Edgar Mora , Luis Rinconn,

Diego Martin Maya, Ecopetrol

On April 2017, the well Cupiagua H42
located in Colombia was suspended due to
lifting capacity which were caused by low
gas-liquid ratios (GLR) despite a 5" x 4-1/2"
velocity string had been hanged below Down
Hole Safety Valve (Insert Valve) after original
completion was run in order to improve the
lifting capacity. Others technical approaches
for well recovery and recoverable volumes
were evaluated, for example Coiled Tubing
gas lift technology and conversion to a gas
injector. However, economic evaluations
of the different approaches considered,
indicated only marginal results and low
probability of operational success due to a
fish at the top of the 4-1/2" OD liner. Taking
all these fact into consideration, the decision
was to abandon the well in accordance with
Colombian Governmental regulations.

The Achieving of this requirement would be
difficult due to the 3.25-in. restriction in the
well, and the necessity of isolation inside the
7-in. Production Liner.

Session 12: Wireline Developments,

Applications, and Solutions

Papers presented in this session will focus on challenges
faced and solutions provided during routine and non-
routine field operations. The tools developed, and the
conveyance methods utilized, were chosen to optimize
operational success in interventions. Speakers will
present actual well issues and case histories, which will
demonstrate how the application of wireline technology
has enabled the successful delivery of downhole
intervention objectives with wireline applications.



ONTMMM3aLMM ONEPATUBHOIO yCrexa BHYTPUCKBaXXMHHbIX paboT. BeicTynaioume
NPeACTaBAT akTyanbHble NpobnemMbl CKBaXMH 1 NpakTudeckmne npumepsl Ans
LLeMOHCTPaLLMM TOro, Kak NMpUMeHeHMe KabesbHbIX TEXHOMOTMIA MO3BOMMIIO
YCMELLHO BbINOMHUTL 334341 BHYTPUCKBAXXMHHbIX PabOT C NOMOLLbIO KabenbHbIX
peLueHunm.

CoBpeMeHHble kKabenu n npouecc

X KBanmukaumm

Homero Castillo, Baker Hughes Company; Vadim Protasov, Dustin
Dunning, WireCo WorldGroup; Kevin Nutt, C.S.R.; Phil Gibson, Andy
Glasgow, TMT Laboratories

C poCTOM IO YJIAPHOCTHU JJIUHHBIX, U3BUJIUCTHIX CKBA’KUH U
CKBa>KHH C BBICOKOH TEMIIEPATYPOU U 1ABJIEHUEM TPEOOBAHU A
K XapPaKTEPUCTHUKAM KaO€JIEI U TPOCOB, UCIOIb3YEMBIX
IPU KAPOTAKHBIX U BHYTPUCKBAXKUHHBIX PA60TAX,

CTaJIN 3HAYUTEIBHO 60JIEE€ BBICOKMMU. ITOCIIE TOTO KaK
OPOU3BOAUTEIb IPEICTABIAET HOBYIO KOHCTPYKIIHIO Kabes,
U IO TOTO, KAK HOBBIE KAOEJIN MOT'YT 3KCIITyaTUPOBATHCS
33aKa349HUKOM, BO U30€KAHUE UHITUIECHTOB, CBI3A4HHBIX C
O€30ITACHOCTBIO, IKCIJIYATALIUEN U KAYECTBOM OOCITyKUBAHUS,
KOMITAHUH, IPEAOCTABIAIONINE KAOEIbHBIN CEPBUC, JO/IKHBI
OLIEHUTD U NOATBEPANTD IPUTOJHOCTD Ka6€JIEH /11 YCIOBU,
B KOTOPBIX OHU OYyT 9KCILIYATHPOBATHCS.

B aTOM pabdoTe 3a40KYMEHTUPOBAHBI ITIOCIEJHUE
U3MEHEHUA B KOHCTPYKIIUHU IPOBOJHBIX KAOEJIEH, 4 TAKXKE
P HOCTIPOU3BOACTBEHHBIX IPOLIECCOB U UCIIBITAHUI,
MNPEAHA3ZHAYEHHBIX JJI1 OLIEHKHU MTOJY4EHHBIX HOBBIX
IPOBOAHBIX Kabesen. Bce 3TO pe3ysipTaT TECHOTO
COTPYAHUYECTBA MEXKY TPOU3BOJUTEIEM ITPOBOJHOTO
Kabessd, MOCTABIIUKOM YCJIYT IO PEMOHTY M OOCIYKUBAHUIO
Kabesen, a TAKXKE UCITBITATENIBHON TA00OPATOPUEN U
CEPBUCHOM KOMIAHMEMN. [TOCTIIPON3BOACTBEHHDBIE UCIIBITAHUA
U IIPOLIECCHI, PACCMATPUBAEMBIE B JAHHON CTAThE, MOKHO
pas3genuTb Ha CIEAYIOMNE KATETOPHUH:

— IPOYHOCTB Ka6€ed U KOMIUIEKCHBIE UCITBITAHUA Ha

YCTAJIOCTh;

— IPOLIECC CHATHUSA PACTKEHUA Kabes;
— IPOLECC KBATU(PUKAIINHU ]I UCIIOJIb30BAHHUA B YCJIIOBHAX

JKUBOM CKBAKUHBL

B 3TOM AOKYMEHTE NTOJPOOHO PACCMATPUBAETCA
JM3a1H KOHKPETHBIX U3MEHEHNU KOHCTPYKIIUU Ka0€Is,
KBaTU(PUKAITMOHHBIE UCTIBITAHHUA, TOCTIIPOU3BOACTBEHHBIE
MPOLIECCHI U CTENIEHb UX KOMMEPYECKOT'O BHEJIPDEHUA B
HAaIllel OTPACIH. TaKKe NPUBOAATCA KOHKPETHBIE IPUMEPDI
COBPEMEHHBIX Ka6€JIEN BMECTE C PE3YIBTATAMU IIPUMEHEHHBIX
K HAM IIPOLIECCOB MOCTIIPOU3BOJCTBA.

BO3MOXHOCTB NPOBEAEHUA KAPOTAKA U
BHYTPUCKBAXMHHBIX PA0OOT B COBPEMEHHBIX CJIOKHBIX
CKB2’)KMHAX C UCITOJIb30BAHUEM MOAXOAAIINX 15
3TOI'O NPOBOJHBIX KabejIeH 06€CIeYynBaeT OOIBIIYIO
©€30IT1ACHOCTD OIEPALUIA, COKPAIIEHHOE BPEMS BBIIIOJTHEHNA
onepanuii, 3HAYUTEIbHYIO SKOHOMUIO 11O CPABHEHMUIO C
AJIBTEPHATUBHBIMH METOJAMU, H0OJIEE NINTEBHBIA CPOK
CIIyKOBI Ka6eJIeH, OTKA3 OT JOPOI'OCTOSAIINX [IPOMBICIOBBIX
onepanuii ¥ CHUKEHHE 3aTPAT HA IIOTEPH MHCTPYMEHTA.

OTa paboTa IPU3BAHA IIOBBICUTH IOHUMAHHE YU TATEISIMU
TEXHOJIOTUI, MATEPHUAJIOB, METOJJOB U IIPOLIECCOB,
32/ICHCTBOBAHHBIX IIPU pa3paboOTKE, U3TOTOBIECHUH,
KBUIM(PUKALIMY 1 HA/IJICKAIIEM UCIIOJIb30BAHNUH IIPOBO/IHBIX
KabeJiel; 3TU 3HAHUA IIPUHECYT HANOOJIBIIYIO IIOIb3Y TEM, KTO
MOKYTIAET UM IIPEJOCTABIISIET KAOEIbHBIE U TPOCOBBIC YCIYTU
B CJIOJKHBIX YCJIOBHSIX.

Modern Wireline Cables and

Their Qualification Processes

Homero Castillo, Baker Hughes Company; Vadim
Protasov, Dustin Dunning, WireCo WorldGroup;
Kevin Nutt, C.S.R; Phil Gibson, Andy Glasgow, TMT
Laboratories

With the increased popularity of long,
tortuous and HPHT wells, the performance
requirements for wireline cables used in
logging and well intervention jobs in these
modern wells have become significantly more
demanding. Once a manufacturer releases a
new cable design and before the new cables
are used in customer jobs, to avoid safety,
operational and service quality incidents, the
wireline service companies need to assess and
confirm the cables' fitness for the conditions
in which they will be used.

This paper documents the recent wireline
cable design changes and a battery of post-
manufacturing processes and tests intended
to qualify the resulting new wireline cables,
all product of a close collaboration between
a wireline cable manufacturer, a cable service
and repairs vendor, a cable testing laboratory
and a wireline service company. The post-
manufacturing tests and processes subject of
this paper can be grouped in the following
categories:

— Cable strength and comprehensive fatigue
tests;

— Cable constructional stretch removal process;

— Live well-control running qualification
process.

In this paper, we will elaborate on the
design of the specific cable design changes,
qualification tests, post-manufacturing
processes, and their rate of commercial
adoption by our industry. We will also
show several specific examples of modern
cables along with the outcome of the post-
manufacturing processes applied to them.

The ability to perform logging and well
interventions in modern complex wells using
fit-for-purpose wireline cables has resulted
in safer operations, shorter operating times,
significant savings when compared with
alternative deployment methods, longer useful
cable lives, avoidance of expensive fishing
operations and lost-in-hole charges.

This paper is intended to enhance
the understanding of the readers on the
technologies, materials, methods and
processes involved on the quest to design,
make, qualify and properly use wireline
cables; this knowledge will benefit the most
those who buy or provide wireline services in
challenging environments.

Recent Electric Line Tractor
Technology Developments Deliver
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TEXHOJIOI'MU

HepaBHue pa3paboTku B 06n1acT TEXHONOMMM
3NeKTPUYeCKUX TPaKTOPOB NO3BONAIOT
NoBbICUTb 3¢ HEKTUBHOCTL NPOBEAeHNS PadoT,
BO3MOXHOCTU MO AOCTaBKe NHCTPYMEHTOB

M yBEPEHHOCTb B yCrexe onepauum

Stuart Murchie, Gerald MclInally, Bird Tinnen, Robert Worsman, Altus
Intervention

Jl0 HEJJAaBHET'O BPEMEHU CKOPOCTH JABUKECHUSA
NEKTPUYECKUX TPAKTOPOB OBLIIU 3HAYUTEIBHO
HUKE UX UCTHUHHOTO MOTEHIINAJIA U3-34 DJIEMEHTOB,
CBA3AHHBIX C KOHCTPYKIIUEN, TPUHIIUTAMHU PA6OTHI
U JUHAMUKOI CUCTEMBIL. HECKOIBKO NPUMEPOB U3
HEJIABHUX OINEPALINI IO UCTIOJIb30BAHUIO TPAKTOPOB C
3NEKTPONPUBOAOM HILTIOCTPUPYIOT P SKCIIYATAIUOHHBIX
NPEUMYIIECTB, ABJISAIONINXCS PE3YABTATOM HHKEHEPHOI'O
HEPENPOEKTUPOBAHUSA 34 CYET IPUMEHEHU ST HOBEHIITNX
NEKTPOHHBIX U THIPABINYECKUX TEXHOJIOTIHUH B
HUCNOJb30BAHNUH JIEKTPUUECKUX TPAKTOPOB.

DNEKTPOTrU/IPABINYECKUE TPAKTOPHI OBLIU PA3PAOOTAHEI
B cepegune 1990-X rofoB B KAYECTBE AJIbTEPHATUBHOT'O
CPEACTBA JOCTABKH AKTUBHUPYEMBIX 1O IPOBOAY
MHCTPYMEHTOB IO YYACTKAM CKBAKUH C CUJIBHBIM
YKJIOHOM UJIA TOPU3OHTAJIBHBIM YIACTKAM CKBAKHH.
[IprMEHEHHUE TPAKTOPOB 3HAUYUTEIBHO PACIIUPUIOCH C
TrOJJaMH — OHH IIPUMEHSJIUCD JJ1 TPAHCIIOPTUPOBKHU BCE
OOJIBIIETO KOJIMYECTBA TEXHOJOTMUYECKHUX IJIEMEHTOB
(HanpuMep, KAPOTAKHBIX MHCTPYMEHTOB, 6AJUIMCTUYECKUX
YCTPOMCTB U JIEKTPOMEXAHUYECKUX YCTPOMCTB) 110 BCE
PacIIMPAIOMEMYCA ITAPKY HAKJIOHHO-HATIPABIEHHBIX
CKBa’KHUH BCE 6OBIIEN TPOTAKEHHOCTH U U3BUIIUCTOCTH.
[IpOU3BOJUTENBHOCTD U BO3MOKHOCTH TPAKTOPOB C
3NEKTPONPUBOAOM BCET/A ABIATIUCH KOMIIPOMUCCOM MEXKAY
MHOTOYHUCJIEHHBIMUA OTPAHUYHUBAIOMUMHU (PAKTOPAMU,
BKJIIOYAA CBA3AHHBIE C COOCTBEHHO KabeeM (IIPOYHOCTH,
BEC, AJINHA, HOMUHAJIBHOE HAMIPAXEHUE U TOK), HA3€MHBIM
UCTOYHUKOM ITUTAHUS, KOMIIOHEHTAMHU TPAKTOPA (MOITHOCTD
3260HHOTO ABUTATENA U 3(PHEKTUBHOCTD IPHUBO/IA), 4
TAKXKE PA3MEPAMU 3dKAHYUBAHUA JJIs1 IPUMEHEHUA. [1O
CHUX ITOP 3TO TPEO6OBANIO HAJTUYUA IIPEABAPUTEIBHBIX
TPEOOBAHUN K TPAKTOPY /I YCIIENTHOTO BBIIOJTHEHUA
PaboTHl, YTO MNPUBOAMIIO K OTPAHUYEHUIO IAPAMETPOB
MPOU3BOAUTENBHOCTH, TAKUX KAK TATOBOE YCUJIME U
CKOPOCTB TPAKTOPA.

B oot pabore 06CyXAAI0TCS HEJABHUE
YCOBEPIIEHCTBOBAHUSA INIAT(MOPM TPAKTOPOB, JOCTUTHYThIE
34 CYET MOJEPHU3ALNH U IIPUMEHEHU A HOBBIX 3JIEKTPOHHBIX
U TN PABINYECKUX PA3PAOOTOK, KOTOPBIE ITO3BOIAIOT
ONEPATHUBHO ONITUMU3UPOBATH KOMIIOHEHTHI U TAPAMETPHI
TpakTopa. ITosnesrie padoThI JEMOHCTPUPYIOT JOCTUTHYTOE
YBEJIMYEHHE CKOPOCTHU JBUKEHHUA TPAKTOPA IIPUMEPHO B
TPHU C ITOJIOBUHOM PA3a ITO CPABHEHMIO C PAHEE TOCTYITHBIMY,
4TO IIPEACTABIIACT COOOM HOBBIM CTAHAAPT 3(PPEKTUBHOCTHU
TPAKTOPA C AIEKTPOIPUBOAOM. DTH CKOPOCTHU B COUYETAHUH C
IOBBIIIEHHON CIIOCOOHOCTBIO TPAHCIIOPTUPOBKH ITOJIE3HOM
HArpy3KHU U MOBBIIIEHHON YBEPEHHOCTBIO B BBIITOJTHEHNUHU
32/1a4U ABJISIOTCS €lIe 00JIEE€ AKTYAIbHBIM IPEUMYIIECTBOM
JUISL CKBAXKMH 3HAYNTEIbHON U3MEPEHHON ITTyOUHBI, OOKOBOH
JUIMHBI, CJIOKHBIX IPO(UIIEN U TPAEKTOPUH.

IIpeacTaBaeHHAS TEXHOIOT U TAKXKE ITO3BOJIUT MHXXEHEPAM
MO 3aKAHYHUBAHUIO CKBAXKHUH C OOJIbIIIEH YBEPEHHOCTDIO
IUIAHUPOBATD CJIOKHBIE BHYTPHUCKBA)KMHHBIE PA6OTHI B
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Significantly Increased Job Efficiency,
Increased Payload Capability, and
Improved Mission Certainty

Stuart Murchie, Gerald MclInally, Bird Tinnen,
Robert Worsman, Altus Intervention

Until recently, electric line tractor driving
speeds have been lying significantly below
their true potential, because of elements
related to design, working principles and
system dynamics. Several case histories
from recent electric line tractor conveyance
operations illustrate the number of
operational benefits that have resulted
from an engineering re-design, through
applying the latest electronic and hydraulic
technologies to electric tractor conveyance.

Electrohydraulic tractors were developed
in the mid 1990s as an alternative means to
convey electric line deployed tools along the
highly deviated or horizontal sections of wells.
The application of this tractor technology
has grown considerably over the years,
having been applied to convey an increasing
range of technology payloads (for example,
logging tools, ballistic devices and powered
mechanical applications) to an expanding
stock of deviated wells with increasing
length and tortuosity. The performance and
capability of electric line tractor tools has
always been a trade-off between numerous
limiting factors including the electric line
cable (strength, weight, length, voltage and
current rating), the surface power supply, the
tractor components (downhole motor power
and drive train efficiency), and the completion
size into which it is deployed. This has until
now necessitated tractor pre-set requirements
to successfully perform a job, resulting in
limitations on performance criteria such as
tractor pull force and speed.

This paper discusses recent improvements
to the tractor platform achieved through
redesign and by applying new electronic and
hydraulic developments which enable in-
well, on-the-fly optimisation of the tractor
components and parameters. The field
operations demonstrate the transformation
in tractor conveyance speeds achieved,
in the order of three and a half times that
previously delivered, representing a new
standard in electric line tractor conveyance
efficiency. These speeds, coupled with
increased payload conveyance capability and
the improved mission certainty which can
be achieved, are even more relevant in wells
of significant measured depth, lateral length
and challenging well profiles and trajectory
complexity.

The technology presented will also allow
well completion engineers to plan complex
well intervention jobs in demanding wells



CJIOKHBIX CKBAKMHAX IT1O IPUYHNHC OobIe YBCPCHHOCTU B
IAKCIIYATAITUOHHOM YCIICXC.

M pnmeHeHne 3a6017| HOIO TpaKTopa npu

mni3onaumm 30H ra3o0BOWN CKBaXWUHbI

Li He, James McAllister, Shell Exploration & Production Company; John
Hawkins, Halliburton; Marissa Turner, Altus Intervention

B CKBa’KMHAX C OOJBIINM YITIOM HAKJIOHA CKBAKHMHHBIC
TPAKTOPBI MOT'YT UCTIOJIb30BATHCA AJ11 TPAHCIIOPTUPOBKU
OYpHIBHOM KOJIOHHBI Ha CUJIOBOM Kabere (e-line). B aToit
paboTe NPeACTABIEHBI IPOEKTHBIE PEMIEHUS, INTAHUPOBAHUE
U BBINIOJIHEHHE 30HAJIBHON U30JIALIMU 6€3 OYypPOBOU YCTAHOBKH
B I'a30BOM CKBA’KUHE, PACIIOJIOXKEHHON B MEKCMKAHCKOM
3aJIMBE. B Ka4ecTBe CPECTBA JOCTABKHU BO BPEMS 3TOU
30HAJIBHOM U30JISIIUU UCIOIb30BATUCh CKBAXKUHHBIE
TPAKTOPBL

IpeAnonaragoch, YTO B INTyOOKOBOAHOU I'A30BOM CKBAKHUHE C
MOPSMBIM BEPTUKAJIBHBIM JJOCTYIIOM IIPOU3OIIEI BBIOPOC MECKA.
CkBaKMHA ObLIA OLICHEHA U OIIPEIE/ICHA KAK KAHANAT Ha
3apE3Ky OOKOBOTI'O CTBOJIA KPYITHOro fuaMerpa (BHST). B pamkax
noAroTosky Kk BHST nepen pazdopKOH IJIAaHUPOBAJIOCH
MPOBECTH 30HAJIBHYIO U30IAHIO. CKBAKHMHA UMEET CUIIBHOE
OTKJIOHEHHE C MAKCUMAJIbHBIM YIJIOM 81,5 rpagyca. B kauecTse
CPEACTBA JOCTABKH JIJISI HEOOXOAHUMBIX ONEPAIIUHA Ha
Kabesie 6bLI BBIOPAH CKBAXKUHHBINA TPAaKTOP. M3-32 HCTOPpUH
CKBa’KUHBI IIPEJIIONATAJIOCH, YTO CTBOJI CKBAKHUHBI
3261T neCKOoM. O6CYKAAETCSA BBIOOD METO/IOB CMSITYEHU S
MOCJIEACTBUM JIJIS1 CHUKEHU A PUCKA IIPUXBATA OYPHUIIBHOM
KOJIOHHBI B IECYAHOM CTOI6€E. METOJOIOTUA BKIIOYAJIA
HUCHONIB30BAHUE BHUJIEO OOPATHON CBA3U B PEAJIBHOM BPEMEHU
JUISL OLIEHKH COCTOSTHUA CKBAKWUHBI, 4 TAKXKE UCIIOJIb30BAHUE
CIIEIUAJIbHBIX 3JIEMEHTOB HATSKEHUA U pagbeJuHEHUA. [lepen
BBINIOJIHEHUEM OBIN ITPOBEAEHBI UCIIBITAHUA CUCTEMHON
nnrerpanuu (SIT) mexay oneparopaMu ¥ OOCITYKUBAIOMUMHA
KOMITAHUSIMU, YTOOBI yOEIUTHCS, 4YTO Kabeb e-line,

TPAaKTOPBI U KOMIIOHOBKM HU34 OypuibHON KOJTOHHBI (KHBK)
MOJTHOCTBIO COBMECTHUMBI U PA6OTAIOT.

B pamMkax paboT 110 U30JISALIUH 30H HAa TPAKTOPE ObLIA
YCTAHOBJIEHA CKBAXKMHHAA KaMepa A1 HAOIIOAEHNUA 3
COCTOSTHUEM CTBOJIA CKBA’KUHBI OT 3a00MHOIO KJIAMTaHa-
OTCEKATEJIA 0 IPEATIONATAEMON ITTyOUHBI BBIEMKH.
TpakTOPOM OBLI JOCTABJICHA U YCTAHOBJICH HA IVTYOHMHE MTAKEP
ckBO3HO! HKT ¢ 3arnymko. TpakTOpOM ObLJI JOCTABJICH
CTPYHHBIN PE34K, AKTUBUPOBAHHBIH IO IN1yOouHe. Paborta
10 U30JISILIM Y 30H OblyIa 3aBEpIICHA 6€3 YpE3MEPHBIX
MPOCTOEB TPAKTOPA. JJONTOJIHUTENILHBIM IIPEUMYIIECTBOM
3TOM ONEPALUHU CTAJIO 3HAYUTEIBHOE COKPAIIEHUE BPEMEHU
PaboThl YCTAHOBKH, HEOOXOJUMOTI'O JIJIs1 BBIBOJIA CKBAKUHBI U3
3KCIUIYATALIUH, U YCKOPEHUA IIEPEBOJA CKBAXKUHBI HA JOOBIYY.

DTOT NPAKTUYECKUN IIPUMED JEMOHCTPUPYET BO3MOXKHOCTH
CKB2)KMHHOTO TPAKTOPA IIPH JOCTABKE UHCTPYMEHTOB B
IJ1yOOKOM, TOYTU TOPU3OHTAIBHON CKBAKMHE, 4 TAKXKE
COBMECTHUMOCTD CKBRKMHHOI'O TPAKTOPA C PA3TMYHBIMUA
UHCTPYMEHTAMU. OOCYXKIAIOTCSA YPOKH, OTHOCSIIUECS K
IIPUMEHEHUIO TPAKTOPHOT'O TPAHCIIOPTA.

nepeﬂ,OBble noaxonbl And npoeKTnpoBaHUA,
Kdnnyataumm n O6Cﬂy)KVIBaHI/Iﬂ
MHCTPYMEHTOB ANnAd BHYTPUCKBa>XXNHHbIX
pa60T Ha Kabene B KUCNbIX cpenax

Greg Giem, Mark Milkovisch, Schlumberger

with more confidence now that it is available
to increase operational success.

Application of Downhole Tractor

in Gas Well Zonal Isolation

Li He, James McAllister, Shell Exploration &
Production Company; John Hawkins, Halliburton;
Marissa Turner, Altus Intervention

In high angle wells, downhole tractors can
be used for electric line (e-line) deployed
toolstring conveyance. This paper presents the
job design, planning, and execution of a rigless
zonal isolation in a gas well located in the Gulf
of Mexico. Downhole tractors were used as
the method of conveyance during this zonal
isolation.

A deepwater direct vertical access gas well
was suspected to have had a sand failure event.
The well was assessed and identified to be a
candidate for big-hole sidetrack (BHST). In
preparation to the BHST, a zonal isolation
was planned to be performed prior to the
decomplete. This well is highly deviated with
a maximum angle of 81.5 degrees. A downhole
tractor was selected to be the method
of conveyance for the required wireline
operations. Due to well history, the wellbore was
suspected to be obstructed by sand. Selection
of mitigation methods to reduce the risk of
sticking toolstring in sand fill is discussed.
Methodology included the use of real-time
video feedback to evaluate downhole condition,
as well as the use of specific tension and release
subs. Prior to execution System Integration Tests
(SIT) were conducted between operator and
service companies to ensure the e-line cable,
tractors, and bottom hole assemblies (BHA)
were fully compatible and operable.

As part of the zonal isolation work, a
downhole camera was deployed on tractor to
observe the condition of the wellbore from
SCSSV to proposed cut depth. A thru-tubing
packer with blow-out plug was deployed
on tractor and set on depth. A jet cutter was
deployed on tractor and activated on depth.
The zonal isolation job was completed without
excessive tractor misruns. The job added
significant value by reducing rig time needed for
decomplete and accelerating well handover to
Production.

This case study demonstrates the capability of
downbhole tractor at deploying tools in a deep
near-horizontal well, and downhole tractor’s
compatibility with a variety of tools. Learnings
relevant to the application of tractor conveyance
are discussed.

Best Practices for Design, Operation,
and Maintenance of Wireline
Intervention Tools for Sour Service
Greg Giem, Mark Milkovisch, Schlumberger
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B aT0M paboTe NPEACTABIEHB! YDOKH, U3BJICUEHHBIE U3
IPOEKTUPOBAHUS U PA3BEPTHIBAHUSA B IIOJIEBBIX YCIOBUSAX
MHOKECTBA PA3JIMYHBIX UHCTPYMEHTOB B KHUCJIOH CPEZIE.

B HEt paccMaTPUBAIOTCS TPEOOBAHUS M TOCTIC/ICTBUS
OPOEKTUPOBAHUSA, SKCILTYATALUN U TEXHUUIECKOT'O
O6CITYy’ KUBAHUSA UTHCTPYMEHTOB /11 BHYTPUCKBAXKMHHBIX
paboT Ha Kabese npu BozachcTun H,S u CO,,.

MHOrH€e CKBaKMUHBI B MUPE IPOOYPEHBI HA MECTOPOXKIECHUAX
C BBICOKUMU KOHIIEeHTparusaMu H,S u CO,. Jlaxke mpy HU3KUX
KOHLEHTpauuAX H,S uHCTpyMEHTEI Ha KabeJie, pa3paboTaHHbIC
U3 OOBIYHBIX CKBAXKUHHBIX MATEPUAJIOB, TOJBEPraIOTCS
PHCKY KaTACTPO(PUUECKOTO PA3PYILICHUS U3-32 CYIAb(HUIHOIO
pacTpecKuBaHUA 110 HanpskeHueM (SSC), KOpPO3UOHHOI'O
pacTpeckuBaHuA 1101 HanpskeHueM (SCC) U pacTPECKUBAHUA,
BbI3BAHHOT'O Bogopoaom (HIC). DTu CKBAXKUHBI TAKXKE
06J124210T BBICOKOU KOPPO3UOHHOI 4aKTUBHOCTBIO, TIO3TOMY
JIa2KE€ MATEPUAJIBL, KOTOPBIE HE OYEHBD YA3BUMBI K OTKA3AM IO
YKa33aHHBIM IPUYHUHAM, MOT'YT IOCTPAJATh OT OOMIUPHOM
KOPPO3HH, YTO NO-TIPEKHEMY JEIAET UX HENIPUTOJHBIMUA
JUISL UCIIOJIb30BAHUA B 9TUX YCIOBUAX. MHCTPYMEHTHI /I
BHYTPHUCKBA>KUHHBIX PA0OT HA KAO€JIE NTOJBEPKEHBI OCOOEHHO
BBICOKOMY PHCKY BBIXO/Id U3 CTPOsL, TIOCKOJIBKY BBICOKHE
HArpy3KH, KOTOPbIE OHU UCIBITHIBAIOT BO BPEMS HOPMAJIbHOMU
PabOTBI, UCKIIOYAIOT METO/IBI, KOTOPBIE MOT'YT OBITh
CTAaHJIAPTHBIMH JIJIS1 OOJIEE JIETKOT'O OOOPYIOBAHUS, TAKOI'O KAK
WHCTPYMEHTHI [J1 KAPOTAaKa HA KaOeJIe.

VHCTPYMEHTEI /11 BHYTPUCKBAKUHHBIX PA0OT HA
Kabese, MpeHAa3HA4YEHHBIE JJI1 PA6OTHI B KUC/IBIX CPEJAX,
JIOJIKHBI OBITH CIPOEKTUPOBAHEI C CAMOI'O HAYaJIA C
COOTBETCTBYIOIINUMH TPEOOBAHUAMU, YTOOBI N30€KATh HE
TONBKO Npo6iieM ¢ SSC, SCC, HIC 1 KOppO3UET, HO U JIIOOBIX
po6IIEM, KOTOPBIE MOT'YT OBITH CBA3AHBI C MATEPHUATAMH,
BBIOPAHHBIMH /1A IPENOTBPAIIEHNA 3TUX IPOOIEM.
MarepuaJibl, CIOCOOHBIE BBIIEPKUBATD 3HAYHUTEIbHBIE
PACTATMBAIOLIME YCHUIINS B KUCJION CPeJE, YPE3BbIYANHO
OI'PAaHHUYEHDL, ¥ 6OJIBIINHCTBO U3 HUX IO BEPKEHEI
UCTUPAHUIO. [IpH IPOEKTUPOBAHUU HEOOXOAUMO COOIIONATh
OCTOPOKHOCTb, UTOOBI N36€KATh CUTYAIIH, B KOTOPBIX
MOKET BOBHUKHYTb ucTupanue. 1 H,S, u CO, pacTBOpAIOTCSA
B BOJIE, 06Pa3ys C/1a6bI€ KUCIOTHI, IO3TOMY KOJIUYECTBO
IPUCYTCTBYIOMIEIN BOABI TAKXKE SABJISICTCA BAXKHBIM (DAKTOPOM
IPU ONIPEIETEHNH IPUEMJIEMBIX MATEPUATIOB.

Pa60Ta MHCTPYMEHTOB 11 BHYTPUCKBAXKUHHBIX Pa6OT
Ha KabeJie B KMCJIBIX YCIOBUAX IKCILTYyATALUU IOJIKHA ObITh
THIATEIBHO CIIAHUPOBAHA U BBINOJIHEHA. [IpaBUIbHBIE
IPOLIEYPBI OUHUCTKUA U TEXHUYECKOTO OOCTYKUBAHUS TAKXKE
MMEIOT PEMIAIONIEE 3HAYEHHUE JIJIS TOAAEPKAHUSA HAEKHOCTH
U JOJITOBEYHOCTH HHCTPYMEHTA MOCJIE ONEPAIIUU B KUCJIBIX
cpefax.

BO MHOrOM UCTOPUYECKHU IPU INTAHUPOBAHUHU
BHYTPHUCKBA)KHUHHBIX PA0OT Ha KaO€JI€ U BBIODOPE MATEPUAJIOB
CNEUAUCTBI PYKOBOJCTBOBAIUCh BHYTPEHHUMU 3HAHUSAMHU
(T. €. HEMUCAHBIMH IPABUJIAMU X COOCTBEHHBIM ITEPEJOBBIM
onbrToM) u cTangaprom ANSI/NACE MR0175/1SO 15156,
HedTanas, HEPTEXUMHUUIECKAS U I'A30B451 IPOMBIIIJIEHHOCTD
— MartepuaJisl 11 UCIIOJIb30BAHUSA B CPEJIAX, COAEPKAMUX
H,S, npu go6prde HedTH 1 ra3a. BHyTpeHHNE 3HAHUA 9ACTO
BBI3BIBAET IOJO3PEHUE, 4 IPUMEHEHHE CTAHAAPTA AJ1s
060PYIOBAHUSA /11 BHYTPUCKBAKMHHBIX PA0OT HA Kabesie
3aTPYIHEHO, TOCKOJIBKY BAXKHBI IPYTUE (DAKTOPHBL, KPOME
pacTpecKuBaHUsL. B 3TOM paboTe pacCMaTPUBACTCS HE TOJIBKO
BBIOOP MATEPHAJIOB, OHA TAKXKE BKJIIOYAET PYKOBOJICTBO U
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This paper presents lessons learned from the
design and field deployment of many different
assets in sour environments. It will address
the requirements and implications of design,
operation, and maintenance of wireline
intervention tools when exposed to H,S
and CO,,.

Many wells in the world are drilled in
fields with high concentrations of H,S and
CO,. Even low concentrations of H,S put
wireline tools designed from conventional
downhole materials at risk of catastrophic
failure through sulfide stress cracking (SSC),
stress corrosion cracking (SCC), and hydrogen
induced cracking (HIC). These wells are also
highly corrosive, so even materials that are
not highly vulnerable to these failure modes
may suffer from extensive corrosion that still
renders them unusable in these environments.
Wireline intervention tools are at especially
high risk of failure because the high loads they
experience during normal operations preclude
practices that might be standard in lighter-
duty equipment like wireline logging tools.

Wireline intervention tools that are intended
for sour service should be designed from the
beginning with corresponding requirements
to avoid not only SSC, SCC, HE, and corrosion
issues, but also any issues that may be related
to the materials that are selected to avoid these
failure modes. Materials capable of supporting
high tensile forces in sour environments
are extremely limited, and most of these are
susceptible to galling. Care must be taken
during the design to avoid situations where
this galling would occur. Both H,S and CO, are
soluble in water to create weak acids, so the
amount of water present is also an important
factor when determining acceptable materials.

Operation of wireline intervention tools in
sour service environments must be carefully
planned and executed. Proper cleaning and
maintenance procedures are also critical to
maintaining tool reliability and longevity
following sour operations.

Much historical wireline intervention design
and material selection is based on tribal
knowledge (i.e., unwritten knowledge and best
practices). and standard ANSI/NACE MR0O175/
ISO 15156, Petroleum, Petrochemical and
Natural Gas Industries—Materials for use in
H,S-Containing Environments in Oil and Gas
Production. Tribal knowledge is often suspect,
and the application of the standard is difficult
for wireline intervention equipment because
factors other than cracking are important.
This paper also moves beyond material
selection to include guidance and best
practices for mechanical design, operation,
and maintenance of wireline intervention
tools that are not directly addressed by NACE
standards.



TexHAYecKHe Xa PAHTERWUCTHEM
Waccw
MakCHManbHOoe TAMOBOE YoUNKWe HHMEKTORA, KH [Kre)

MakcumanwHan pnuHa BT Ha HbapatGane, M

npy guametpe BAT 50

MakcuManeHan macca BT, ponycKaeMman KOHCTPYKWKeR, kr 23000

MakcuManoHoe paGodes faenende, Mia

PUTHBIE pasMepkl, MM, He Gonee (L xWx H)
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Technical specifications

Chassis
Maximum injector pull, kg

Reel capacity, m

Maximum coiled-tubing weight, kg
Maximum working pressure, MPa
Overall dimensions (L x W x H), mm

Weight, kg 3 (0
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EPESOBOU OIBIT IO MEXAHUYECKOMY IPOEKTUPOBAHUIO,
IKCILIyaTAL MU U TEXHUUECKOMY OOCTYKUBAHUIO
UHCTPYMEHTOB JIJIS1 BHYTPHUCKBA>KUHHBIX PA0OT HA KabeIe,
KOTOPBIE HEMTOCPEACTBEHHO HE OXBATBIBAIOTCS CTAHJAPTAMU
NACE.

Cyl.l.l,eCTBeHHoe COKpaweHne BpeMEHHBIX N
(pMHaAHCOBbLIX U3aepPXeK 3a cHeT ppe3epoBaHUS
Ha Ka6ene npuyeesiMd4eHnmM BHYTPEHHETO
AnameTpa nakepHom NnoaBecku

Alessandro Mangione, Elpidio Gravante, Giuliano Sinibaldi, Adriano
Cianci, Gianluigi Sala, Raimondo Magri, Crescenzo Altarelli, Cristiano
Paoli, ENI; Maximilien Hallaire, Andres Hernandez, Gregory Perry,
William MacPherson, Welltec

JIOOBIBAIONIAS CKBAKUHA, PACIONIOXKEHHAA HA MIEIb(pe
Kouro, 6s11a 060pyA0BaHA HE OTKPBIBIINMCS 3200 HBIM
KJIANTAHOM-OTCEKATEJIEM, CIIYCKAEMBIM U U3BJIEKAEMBIM Ha
JN(PTOBOU KOJIOHHE U YIIPABISIEMBIM C IOBEPXHOCTU. [Tof
HUM OB/ YCTAHOBJIEH AYOIUPYIOMUN KIAIaH-OTCEKATEb
CO HITOKOM, TOJJIEPAKUBAIOIIUM 34CJIOHKY B OTKPBITOM
MOJOXEHUU. DTO YCIOBUE, IOMUMO OT'PAHUYEHUS JOOBIYH,
OBLJIO BDEMEHHBIM PEIIEHUEM, KAK OIPEAEIEHO B IOIUTHUKE
obecredeHus HEeJIOCTHOCTH CKBAKUH Eni (onepatopa); mo
3TOW HPUYUHE NPUILIOCH 3AMEHUTDh 3A00MHBIH KiIanaH. s
3TOTO HY>KHO ObLJIO CHATH 3aKAHYUBAHUE, YTO MOAPA3YMEBAIIO
pa3pe3aHue pa3pe3aeMoro nakepa. Yepes 3a60nHbIN
KJIAIIaH HEOOXOAMMO ObLIO NPONYCTUTb HHCTPYMEHT
JUISL OTKPBITHS 3AMK4, YTOOBI PE3aK MOT IOUTH 10O AKEPA.
WHCTPYMEHT /1 OTKPBITUS 3aMKA OBbLI CJAUIMIKOM OOJIBIIUM,
4TOOBI IPOUTH YEPES MAKEPHYIO NOABECKY. Eni mocTasumia
nepes CEPBUCHOM OTPACBIO 3344y NPEJIOKUTD PENIEHUE,
MO3BOJIAIOUIEE PACTOYUTD 3aKAJIEHHYIO IAKEPHYIO TTOJBECKY
IIPY COXPAHEHNHU €€ MEXAaHUYECKON LIeJIOCTHOCTH. Pemmenue
TAKKE HEOOXOITMMO OBLJIO OBICTPO BHEJPUTH BO U30CKAHUE
JOPOTOCTOSIIETO IPOCTOA OYPOBOU YCTAHOBKU.

B BEIGpaHHOM PEMEHUN UCTIONb30BATIACh YCTAHOBJICHHAA
Ha TPOCe Ppe3epPHAT KOJIOHHA, OCHAIEHHAA KODOHKON
C 2JIMAa3HBIM HOKPBITHEM. DTO PEMIEHUE OTINYATIOCH
MNPEUMYIIECTBAMH B HECKOJIBKUX OOJIACTAX: CUCTEMA
CUYUTBIBAHUA NOKA3AHUI C HOBEPXHOCTH 1aBaAJIa
BO3MOKHOCTB TOYHO KOHTPOJIHUPOBATH ONIEPALTHIO
dpe3epoBaHNA, BO3MOXHOCTb KOMOMHUPOBAHUSA
WHCTPYMEHTOB ITO3BOJIAA 4[JEKBATHO INIAHUPOBATD
NOTEHIUAIBHBIN BBIXOJ, U3BJIEKAEMOT'O OOOPYAOBAHHUA
C COXpaHEHUEM IIPU 3TOM 6aAPBEPOB HA JEHCTBYIONIEH
CKBA)KUHE, 4 pa3MepP OOOPYIOBAHUA ITO3BOJIA OCYIIECTBUTD
OBICTPOE PA3BEPTHIBAHUE B YCJIOBUAX HIENAb(A.

Pa6oTeI IO Ppe3epOBAHUIO ObIN 3aBEPIICHBI 32 OAHY CITO
€ 06mMM BpeMEHEM (Ppe3ePOBAHUA 1 4ac 47 MUHYT.

B ny6imkanuu o6CyxaaeTcss 06beM paboT IO IIPOEKTY,
HOAI'OTOBKA OOOPYIOBAHUS U BBIIIOJIHEHHE PAbOT, OLICHKA
PHCKAa U CHHKEHUSA 34TPAT, 4 TAKXKE OLIEHKA JOIIOTHUTEIbHBIX
MNPEUMYIIECTB, JOCTUTHYTHIX 34 CUET YAAJIEHUA OTKA3ABIIETO
3260IMHOTO KJIAIIAHA-OTCEKATEIIA.

MoLWHbIN NOBUIBHBIN UHCTPYMEHT
Ha kabene ¢ KUM

Greg Giem, Schlumberger

B 3TOM JOKYMEHTE ONMUCHIBAIOTCSA BO3MOXXHOCTH U
IIPEUMYIIECTBA UHCTPYMEHTA pa3MepoM 3 1/8 aroiima ¢

Significant Time Reduction and

Cost Savings Realized Through the
Use of Wireline Deployed Milling
Services, to Enlarge a Tubing Hanger
Alessandro Mangione, Elpidio Gravante, Giuliano
Sinibaldi, Adriano Cianci, Gianluigi Sala, Raimondo
Magri, Crescenzo Altarelli, Cristiano Paoli, ENI;
Maximilien Hallaire, Andres Hernandez, Gregory
Perry, William MacPherson, Welltec

A producing well located offshore Congo was
equipped with a TRSCSSV which failed to
open. A velocity valve, with a stem beneath,
had been installed to keep the flapper open.
This condition, apart from restricting the
production, was a temporary solution as
defined in Eni's (the operator) well integrity
policy; for this reason, the SSV had to be
replaced. In order to do so, the completion
needed to be removed, which implied cutting
the cut-to-release packer. A lock open tool
needed to be run in the SSV to allow the
cutter to reach the packer. The lock open
tool was too big to pass the tubing hanger.
Eni issued a challenge to the service industry,
to come up with a solution to enlarge the
hardened tubing hanger while preserving its
mechanical integrity. The solution also had to
be deployable quickly as the drilling unit could
incur costly standby.

The retained solution used a wireline
deployed milling toolstring equipped with
a diamond coated bit. The benefits of this
solution impacted several areas: the surface
read out system allowed for fine control of
the milling operation, the combinability
of the tools allowed for adequate planning
of potential fish recovery while retaining
well barriers on a live well and the size of
the equipment allowed for a rapid overseas
mobilization.

The milling operation was completed in a
single run, with a total milling time of
1hr 47 min.

The paper will discuss the project scope
of work, equipment preparation and job
execution, an estimate of the risk and cost
reduction delivered, and an estimate of the
added production enabled by removing the
failed SSV.

Instrumented High-Force
Wireline Fishing Tool

Greg Giem, Schlumberger

This paper outlines the capabilities and
advantages of a 3 1/8-in. instrumented
wireline tool designed for fishing or shifting
in casedhole wells with up to 90,000 Ibf
with high precision and minimized tubular
deformation.

Some fishing necks have ratings higher
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KHII Ha kabese, 1peIHA3HAYECHHOTIO JIJIS1 U3BJACUYCHUS UITU
MHEPEMEIIEHHUA OOOPYAOBAHUA B OOCAKEHHBIX CKBAXKUHAX C
Harpy3koii 10 90 000 PyHTOB-CHUIIBI C BLICOKOU TOYHOCTBIO M
MUHHMAJIBHOMH Jle(popManiuen Tpyo.

YV HEKOTOPBIX JIOBUIBHBIX IEEK HOMUHAJIbHASI HATPY3Ka
BBIIIE MAKCUMAJIbHOU HAI'DYy3KU JIMHENHBIX IIPUBOJOB
AHAJOTUYHOTO pa3Mepa. YTo6bI MAKCUMU3UPOBATD
TAHYIIEE YCUIUE, TPUKJIAJBIBAEMOE K 3AXBAYUBAEMOMY
000PYIOBAHNIO, HEOOXOUMO 33/ICCTBOBATH IMHCHHBIH
TIPUBOJ, C MOIITHOCTBIO, IO KPAUHEN MEPE, TAKOU XK€,

K4K y JIOBUWIBHOM MIEMKH, HO O€3 YBEIMUEHUS JUAMETPA

JIO TAKOU CTEMEHH, YTOOBI 3TO MEMIAJIO IIPOXOAY MO

TPyOE UJIN HE COOTBETCTBOBAJIO OTPAHUYEHUAM IO
JHAMETPY BBIIIE IOBUMOI'O 060pyAOBaHUA. KpoMme TOro,
HEOOXOTUMO OOECTIEUNUTD IPHUJIOKEHHUE CTOJIBKO BEICOKOI'O
ycunns 6€3 NOBPEXKIEHUA TPYObI, B KOTOPOH TIMHEUHBIIN
MPUBOJ PEATUPYET HA CUITY, IPUIOKEHHYIO K IOBUMOMY
O60PYAOBAHUIO. DTO HAIATAET TPEOOBAHUE K AHKEPHOMY
MOJYIIO U36€raTh NPUIOKEHUS YPEZMEPHBIX PAAUATIBHBIX
CHJI K BHYTPEHHEN YaCTH TPYOBL

Pa3zpaboTaH JTMHENUHBIN IPUBO/L C JOKA3aHHBIM TAT'OBBIM
ycunueM 10 90 000 (pyHTOB CUJIBI [J1 JTIOBA 3ACTPABIIETO
MHCTPYMEHTA O€3 IIPEBBIIEHUA AUaMeTpa 3 1/8 prorima.
DTO JOCTUTAETCA 34 CUET TOYHBIX U3MEPEHUIT YCUIINA,
MPUIOKEHHOI'O K MHCTPYMEHTY, CMEIIEHNA UHCTPYMEHTA
OTHOCHTEJIBHO TPYOBI, PAJIUAJIBHOM CUJIBI, TIPUKJIAJABIBAEMON
K TPy6e€ AKOPAMH, U TOYHOTO ITOJIOKEHUA OTKPBITHA AKOPEH.
ITpH 3TOM TAKKE BBIITOJHAIOTCA U3MEPEHUA TEMIIEPATY PBI
U [JABJIEHUS JIJI1 OOHAPYKEHUA U3MEHEHU ITAPAMETPOB
CTBOJIA CKBA>KWHBI IIPH UCIIPABJIIEHNUH IIPUXBATA MAPOBBIX
KPAHOB WJIN CKOJIB3SIIHX MY(PT. BBIO BBINOIHEHO
OOHIMPHOE MOJIEIUPOBAHUE, YTOOBI IIOMOYb B OIIEPATUBHOM
MJIAHUPOBAHUU U I'APAHTUPOBATD, YTO AHKEPHBIE OITIOPHI
HE IOBPEJAT CTEHKY TPYO. HECKOJIBKO aHKEPHBIX MOAYJIEH
MOJKHO 3aITyCKATb [IOCJIEA0OBATENBHO /IS JAJIbHEUIIET O
pacnpeneneHus PaguaabHbIX U OCEBBIX HATPY3OK, €CJIN 3TO
HEOOXOIMUMO JIJII TOHKOCTEHHBIX TPYO.

Hcnonb30BaHUE BBICOKOTOYHBIX IPUOOPOB U
BBICOKOIIPOYHOMN MEXAHUYECKOM KOHCTPYKIIUHU IIO3BOJIAET
JIMHEMHOMY IIPUBOJY OOECIIEYNBATD TATOBOE YCUJIUE BABOE
OOJIBIIIE, YEM Y AHAJIOTUYHBIX JIMHEHHBIX IIPHUBOJOB TEX
K€ (PU3NYECKUX PA3ZMEPOB. DTO ITO3BOJISET BBIIIOJIHATD
JIOBUJIBHBIE OIIEPALINU HA KA0€/I€ B OOCA’KEHHBIX CKBAKMHAX,
KOTOpPBIE paHEE ObLIIX HEJOCTYITHBI U3-31 TDEOOBAHUH K
YCUJIHIO MJIM OTPAHUYEHUH 10 JUAMETPY, HECOBMECTUMBIX C
napamerpaMmu ruokux HKT.

MepBbi B MUpe onbIT (hpe3epoBaHms
KepamMmnyeckom 3acoHku Ha E-Line

Ahmad Faidzal Rosli, Ahmad Syafiq Md Noor, Welltec®, Nicholas Kwang
Hui Foo, Anie Jelie, Fairus Azwardy Bin Salleh,| Mohd Zulkifli Omar,
Ainur Husna Sulhi, PETRONAS Carigali Sdn Bhd

JUArHOCTUKA U YCTPAHEHUE HEU3BECTHDIX IIPEIATCTBUN
B CKBAKMHE IIPU OOIBIINX OTKJIIOHEHUAX IPEACTABIISAET
COOOM CEPBE3HBIE MTPOBIEMBL JJIs1 OIEPATOPOB. KoMOUHaI U
CKBa>)XKMHHOM KaMePHBI C TDAKTOPOM HA CUJIOBOM Kabere (e-line)
MO3BOJISIET ONIEPATOPAM NIEPEMEMATHCS O OONBIINMU
YIJIAMH U IPOCMATPHUBATD U300PAKEHUE C KAMEDPHI B PEAJIBHOM
BPEMEHU, YTO HEJOCTYIIHO 151 OOBIYHOT'O KOJITIOOMHIA
(THKT), ec/ii HE UCNIOJIb3YETCA JOPOTOCTOSIHUI CMAPT-
KT. KpoMe TOro, TOCKOJIBKY €-line y»ke NpuCyTCTBYET Ha
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than maximum capacity for linear actuators

of similar size. To maximize the pull force
applied to the fish, it was necessary to
intervene with a linear actuator with a capacity
at least as high as the fishing neck, but without
increasing diameter to the point that it did

not fit in the tubing or through restrictions
above the fish. It is additionally necessary to
accomplish this high pull without damage to
the tubular where the linear actuator reacts
the force applied to the fish. This imposes a
requirement on the anchor module to avoid
applying excessive radial forces to the inside of
the tubular.

A linear actuator was designed that has
proven a pull capacity of up to 90,000 1bf to
fish stuck tools without exceeding a 3 1/8-in.
tool diameter. This module can achieve this
feat with precision measurements on the force
applied to the fish, the displacement of the
fish relative to the tubular, the radial force
applied to the tubular by the anchors, and the
exact opening position of the anchors. It also
carries onboard temperature and pressure
measurements to detect changes in wellbore
parameters when used for exercising stuck ball
valves or sliding sleeves. Extensive simulations
have been completed to aid in operational
planning and ensure anchor pads do not
damage the wall of the tubulars. Multiple
anchor modules can be run in series to further
distribute radial and axial loads if needed for
thin-walled tubing.

The use of high-precision instrumentation
and high-strength mechanical design enabled
alinear actuator to accurately pull twice as
much as similar linear actuators with the same
physical dimensions. This allows wireline
to complete fishing operations in casedhole
wells that were previously inaccessible either
because of force requirements or diameter
constraints, surpassing coiled tubing capacity.

World's First EGF Flapper

Milling Via E-Line

Ahmad Faidzal Rosli, Ahmad Syafiq Md Noor,
Welltec®, Nicholas Kwang Hui Foo, Anie Jelie, Fairus
Azwardy Bin Salleh, Mohd Zulkifli Omar, Ainur
Husna Sulhi, PETRONAS Carigali Sdn Bh

Diagnosing and resolving unknown well
obstructions at high deviations presents
significant challenges to Operators.
Combining a downhole camera with an
electric line (e-line) tractor enables operators
to traverse high angles and view the camera
feed in real time, options unavailable on
conventional Coiled Tubing (CT) unless
running expensive smart CT. Furthermore,
with e-line already on site, the operator
maintains the flexibility to rig up an e-line
milling tool to mill the obstruction. This paper



MJIOMIA/IKE, OIIEPATOP MOXKET YCTAHOBUTD (DPE3EPHBIN
UHCTPYMEHT JUJIs1 (PPE3EPOBAHUA IPENATCTBUA. B 3TOM CTaThE
OIUCBHIBAETCS, KAK UHCTPYMEHTEHI €-lin€ MOMOIJIN BBISIBUTD
OPENATCTBUE B 3aKPBITON CKBAXKUHE U BIEPBBIE YCIIEIITHO
pachpe3epoOBaIN KEPAMHUYECKYIO 3ACIOHKY EGF.

Panee B 3TOM rojiy Ha ra30BOM MECTOPOXIAECHUU HA
menbde BocTouHo Manan3uu oneparopy HEOO6XOAUMO
OBLIIO U3YYUTb BO3MOXKHBIN BEIOPOC NECKA U3 TPABUITHON
HAOUBKH B OTKPBITOM CTBOJIE IEPE] PA3PAOOTKON IJIaHA
BOCCTAHOBJIEHUS CKBAXKUHBI JJI1 PEAKTUBAIIUN. CKBAXKUHA
MPEACTABIIAIA HECKOIBKO IIPOOGJIEM, TAKMX KAK OOJIbIIHE
YIJIBL, HEU3BECTHBIE OTPAHUYEHM S, OTPAHUYEHU B IIPEJENIAX
BHYTPEHHETO guameTpa (ID), noTeHuaJIbHbIN BBIHOC
IIE€CKA U HEOIIPEJAETIEHHOE COCTOAHME 3ACJIOHOK B CKBAXKUHE.
OmnepaTtop BeIOPAJI TPAKTOP HA e-line /19 TPAaHCIOPTUPOBKU
CKBAKMHHOM KaMEPBHI JJI BbIABJICHUA IIPENIATCTBUN 1
(bpe3epHBI HTHCTPYMEHT HA €-1ine B Ka4eCTBE PE3EPBA I
(dpesepoBaHUs NPENATCTBUNA NI HEUCIIPABHBIX KJIAIAHOB.

Dra onepanus 6bL1a 3aBepiicHa 32 mectb CI1IO u
COCTOSJIA U3 TPAKTOPA HA e-line, TPaHCIIOPTUPYIOMIETO
CKB2)KUHHYIO KaAMEPY A1 IPOXO/A UJIU BU3YAJIBHOT'O
OCMOTpPA 3aKAHYUBAHHA JJO YCIIENTHOT'O BBIXO/A HA 34JAHHBIE
uHTepBanbL. Bo BpeMs: nepsrix AByX CITO TpaKTOp IIpOBEI
KaMepy dyepes3 60KOBYIO YaCTh M OOHAPYKHUJL, UTO 3ACJIOHKA
EGF A711 KOHTPOJIA BOLOOTAAYN YACTUYHO OTKPHITA, HO
JaJbHENIIEE TTPOXOXKIEHUE ObLIIO HEBO3MOXKHO U3-34
OI'PAHMYEHHOI'O BHYTPEHHETO guameTpa. [Ipu rpernvent CITO
TPAKTOP pabOTA HA KAHATE B MOIBITKE 3AKPBITh 3ACJIOHKY.
Cnenyomun 3aI1yCK KAMEPDI IIOKA34J1 B PEAJIbHOM BPEMEHH,
4TO 34CJIOHKA 3aKPHITA. 3ATEM B CKBAXKUHY ObLI CITYIIEH
(ppe3epHBII UHCTPYMEHT AJ151 (PPE3EPOBAHUS 3ACIOHKU
npu yetseptou CIIO. [Ipu nraarorn CIIO TpakTop n Kamepa
HOATBEPAUIIN, YTO KJIAIIAH OB YCIIENTHO pacpe3epoOBaH U
HHCTPYMEHTBI MOTI'YT IIPOUTU YEPES BHYTPEHHUM JUAMETDP.
Haxonen, TpaKkTop AOCTABHJI KAPOTA’KHOE OOOPYAOBAHME
H4 33/JaHHBIC HTHTEPBAJIBI ¥ ObLJI IOJHAT O€3 PErUCTPALUU
YPEZMEPHOI'O YCHUINA. BBIIIOJIHEHUE 3TOU ONEPALIUN
MOJHOCTBIO Ha e-line MO3BONINIIO ONIEPATOPY MOJYIHUTD JOCTYII
K IPENATCTBUAM B CKBA’KMHE, HECMOTPA Ha OOJIBIIHE YIJIbI,
IIPOCMATPUBATL U300PAKEHUE C KAMEDPHI B PEAJIbHOM BPEMEHHU
U pachpe3epoBaATh KEPAMHUYECKYIO 3aCNOHKY EGFE.

DTOT IpUMEP JEMOHCTPUPYET 3(PPEKTUBHOCTD ONIEPALIUH
Ha e-line U1 JOCTUKEHU A YCIIEXA B CJIOKHBIX CKBA’KUHHBIX
YCJIOBUSIX 6€3 3aTPAT, PUCKA UJIM BDEMEHU, HEOOXOAMMBIX
JUIS TPAUIIMOHHBIX METOMOB, TaKUX Kak THKT min
OypHJIBHBIE YCTAHOBKU. TpaKTOp Ha e-line JoCcTaBuI
KaMmepy 1o 60IbIIUMH YITIAMHU, YTO [IO3BOJINJIO YCIICIITHO
UAEHTUPULIUPOBATD IPENATCTBHE, 4 (PPE3EPHBIA UHCTPYMEHT
Ha e-line pacdpe3epoBajl KEPAaMHUYECKYIO 3aCI0HKY EGE,
4TOOBI BOCCTAHOBUTD JOCTYII K TOPU3OHTAIBHOU CEKIIUU.
OrnepaTop BBIITOIHUI KAPOTAXKHBIE pAOOTHI, KOTOPHIE
ObLIIM HECOOXOAVMBI /1J11 OyIYIIHX I1JIAHOB BOCCTAHOBJIEHUS
CKBAKHH, KOTOPBIE TAKXKE BKJIIOYAIU YCTAHOBKY 3AIVIYIIEK /151
30HAJIbHOM U3O0JISIILIUU.

Cekuwusa 13. MoBbileHUe 3KcnyaTauMoHHoM 3 ¢heKTUBHOCTH,
Ge3onacHOCTU ANiA NepcoHana, oKpy>katoLen cpefbl u

KOHTpPOJS CKBaXXUH

[MocTosiHHOM 3apaden AN Hallen oTpac/v ABNSETCS NOCNefoBaTeNlbHOe
CHU>XeHVe 3aTpaT, NOBbILLEHWE SKOHOMUYHOCTU 1 3PMEKTUBHOCTU, MpU
HeponyLeHUn nHUuMaeHToB B cdhepe OTOCH. MoBbilLeHWe 3KCMyaTaLOHHON
3hPEKTUBHOCTM MOXET ObITb [LOCTUIHYTO 3@ CHET UCMOb30BaHNA HOBbIX
TEXHOOMMI, HOBOMO MOAX0Aa K MeToAaM NPOBEAEHNS BHYTPUCKBAXKMHHBIX

describes how e-line tools helped identify the
obstruction in a shut-in well and successfully
milled the EGF ceramic flapper for the first
time.

Earlier this year, in a gas field offshore East
Malaysia, an Operator needed to investigate
probable sand intrusion from an open-hole
gravel pack prior to design a remedial plan to
reactivate the well. The well presented several
challenges, such as high angles, unknown
restrictions, restrictions within the inner
diameter (ID), potential sand production,
and uncertain flapper valves condition in the
well. The Operator opted for an e-line tractor
to convey a downhole camera to identify the
obstructions and an e-line milling tool as a
contingency to mill obstructions or faulty
valves.

This operation was completed in six runs
and comprised of the e-line tractor conveying
the downhole camera for drifting or visually
inspecting the completion until successfully
logging down to the targeted intervals. During
the first two runs, the tractor conveyed the
camera through the lateral and found a
fluid-loss control EGF flapper partially open
but could not pass through because of the
restricted ID. In the third run, the tractor
worked on the string and tagged the flapper,
attempting to close it. The next camera run
showed in real time that the flapper valve had
been closed. The milling tool was then run in
hole (RIH) to mill the flapper on the fourth
run. On the fifth run, the tractor and camera
confirmed that the valve had been milled
successfully and the toolstring could pass
through the ID. Finally, the tractor conveyed
the logging tool to the target intervals and
pulled out with no overpull observed. Running
this operation entirely on e-line enabled the
Operator to access the well obstructions
despite the high angles, view the camera feed
in real time, and mill the EGF ceramic flapper
valve.

This case shows the effectiveness of e-line
operations to succeed in challenging well
environments without the cost, risk, or time
needed for traditional methods like CT or
rigging units. The e-line tractor conveyed the
camera at high angles to successfully identify
the obstruction, and the e-line milling tool
milled the EGF ceramic flapper to restore
access to the horizontal section. The Operator
completed the logging job, which was essential
for future well rectification plans that also
included setting plugs for zonal isolation.

Session 13: Improving Operational Efficiency,

HSE, and Well Control

A continuous challenge for our industry is how to
consistently reduce costs, become leaner and more
efficient, while striving for zero HSE incidents. Improving
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paboT, aHanM3a NCTOPUYECKMX JaHHBIX U COKPALLEHNA BPEMEHHbIX M3AepKeK
33 CHET UCMONb30BaHWSA AAHHBIX B peasbHOM BpeMeHW. DTa ceKums NoCBsLLeHa
YHWKamNbHbIM PELLIeHNAM, YCNELLHO PeaM30BaHHbIM C UCNOMb30BaHNEM
Pa3NNYHbIX METOA0B NPOBEAEHWS BHYTPUCKBAKMHHBIX PabOT Af15 NOBbILLEHWS
3KCrIyaTaluMoHHOM 3hEKTUBHOCTL.

I'Iepep,OBble nogxonbl K BHYTPUCKBa>XUHHbIM
paboTtam Ha THKT B He3arnyweHHbIX
BblCOKOTEMMEPATYPHbIX reoTepMalibHbIX
CKBa>UHax

Ishaan Singh, Danny Aryo Wijoseno, Kellen Wolf, Ignatius Sorman,
Shaktim Dutta, Schlumberger

B 3TOM JOKYMEHTE PACCKA3BIBAECTCA O IIEPEJOBBIX

METO/AX BBIIIOJIHEHUS onepanuni Ha Kontobunre (FTHKT)

B BBICOKOTEMIIEPATYPHBIX F€OTEPMAIBHBIX CKBAXKIHAX

C TAKMMH CEPBE3HBIMU NPOHBIEMAMHU, KAK TPOOIEMBL

C IEHUCTBYIOMIUMH CKBAXKUHAMU, KOJIbMATAII U IPU
MIPOKAYKE KUJKOCTH, BBICOKHE TEMIIEPATYPBI IOBEPXHOCTH,
BBI3BIBAIOIIUE MOBPEXKICHUE YCTHEBOIO OOOPYIOBAHUS, U
npo6aemel ¢ THKT. HEKOTOpBIE TEOTEPMAJIBHBIE CKBAKHUHBI
UMEIOT OUYEHB BBICOKYIO 32001HYIO Temneparypy (BHT) ot
550 1o 600°F u TemIiepatypy y MoBepxHOCTH OT 350 10 400 °F,
4TO CONPSIKEHO CO MHOI'MMM PUCKAMH JIJISI KA4ECTBA PAbOT U
3[J0POBbs, 6E30MACHOCTHU U OKPYKAIOUIEHN CPEMBL

I1py OTPAaHUYEHHOM OIIBITE BBIIIOJIHEHUS '€OTEPMATIBHBIX
BHYTPUCKBAXXMHHBIX padoT Ha THKT 1o cpaBHEHUIO
C TPAJUITUOHHBIMU ONIEPALHUAMU BBIIIOJITHEHHE PA6OT
Ha THKT B )KMBBIX CKBA)KUHAX MOXET OBITh OYEHbD
PHUCKOBAHHBIM. [IOCKOIBKY MaT€pUaI YIIOTHEHU A
PacnpoCTPAHEHHOTO OOOPYIOBAHUA IS PETYIUPOBAHUS
pasinenus (PCE) paccunran Ha Temneparypy 250 °F,
HAWOOJIBIINI PUCK ITPEJCTABIAET COOOM IOBPEXKACHUE
HazeMHOro o6opyaosanus F'HKT, 4TO MOXET IPUBECTU K
CUTYALMH, CBA3AHHON C HOTEPEN KOHTPOJIA HaJl CKBAXKUHOM.
Kak nmpaBHJIO, BpeM BBIIIOJTHEHUA PAOOT BEJIUKO, 4
TEPMO3AIMNUTHBIN MATEPUAJL, DPACCYUTAHHBIN HA TEMIIEPATYPY
ooitee 250 °F, ABIAETCA JOPOrOCTOAMUM. 171 IPOBEPKUA
BBIITOJTHUMOCTHU paboT Ha THKT B BEICOKOTEMIIEPATY PHOH
reoTEPMAIbHOU CKBAKMHE O6bLIA pa3paboTaHa 0600IEHHAA
METOOJIOTUA IPOEKTUPOBAHMA. I NOTy4EHUA
yIy6JIEHHOTO IOHUMAHHA B JAHHOM UCCJIEAOBAHNH
CPaBHHUBAIOTCA TPHU KOHCTPYKIIUH OXJIAKAAIOMUX KOHTYPOB.
3areM 6bIO CMOJENUPOBAHO, PEATM30BAHO U IIPOBEPEHO
JIy4Ille€ PEMEHUE HA HEKOTOPBIX CKBAKMHAX MECTOPOXKIAEHUA
X. DTa KOHCTPYKI M JOKA34J1a CBOIO 3(P(PEKTUBHOCTD B
IKCIUIYATAIIUH U CHU3WJIA PUCKU IIPUTOKA rtapa B PCE.

IIpu nposeaeHuu pad6ot Ha THKT B reorepmManbHbIX
CKBA)KMHAX MECTOPOXKIEHUA X 6bLIO BLIABIECHO
00pPa30BAHUE OCAXKICHHUI, BBI3BAHHOE IIEPEKAYKON
(IIONA0B IIPU BBICOKUX TEMIIEPATYPaX. OTIOXEHUS Ha
creHkax 'HKT BMecTe ¢ NEpEeKaYynBAEMOM JKUIKOCTBIO
OBLJIM OTIIPABJICHBI HA JIAOOPATOPHBIN aHAJIN3 TBEPJOCTU
U PACTBOPUMOCTH. [IpUBOJUTCA CDABHEHUE PE3YIBTATOB,
06CYXKIAI0TCA U3BJIEYEHHBIE YPOKH 110 IIPEJOTBPALIEHUIO
KOJIbMATALIMH. BOJIBIIMHCTBO r€0TEPMATBHBIX CKBAKUH
HUMeEJHU 3aKAHYMBAHUE 60IBIIOrO JuameTpa (7 JIOUMOB,
9,625 110¥IMa U BBIIIIE), KOTOPOE UMEET OOIBIIYIO IJIOIA/Ib
IIPOXO/THOTO CEUYEHU S 711 OOECIICUEHU ST BBICOKOI'O TPUTOKA
napa. Mcnone3osanue gaxe 2,875-gorimoor THKT B aTux
CKBA)KMHAX, IOMHUMO IIPOYETO, IPEACTABIACT IPOOIEMBI
c HaTbikaHueM 'HKT Ha rpaHuIle pas/jiena 3aKaHYUBAHU
U XBOCTOBHKA, 00JIe€ HU3KUMU CKOPOCTSAMU B 3aTPYOHOM
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operational efficiency can be achieved through leveraging
new technology, taking a new approach to intervention
methods, analysis of past job data, and reduction of
operational time through real-time data. This session

will focus on unique solutions successfully implemented
through discussions utilizing various intervention methods
to improve operational efficiency.

Best Practices on Live Well Coiled
Tubing Interventions in High
Temperature Geothermal Field
Ishaan Singh, Danny Aryo Wijoseno, Kellen Wolf,
Ignatius Sorman, Shaktim Dutta, Schlumberger

This paper shares the best practices for
performing coiled tubing (CT) operations in
high-temperature geothermal wells with major
challenges such as live well challenges, scaling
of pumping fluid, high surface temperatures
causing damage to wellhead stack, and CT
tag issues. Some geothermal wells have very
high bottomhole temperature (BHT) of 550
to 600 °F and surface temperature of 350 to
400 °F, which possess many service quality and
health, safety, and the environment risks.

With limited CT geothermal interventions
as compared to conventional operations,
performing live well CT interventions can
be highly risky. Because commonly available
pressure control equipment (PCE) seal
material is rated to 250 °F, the biggest risk
is damage to the surface CT equipment,
which may result in a well control situation.
Generally, the lead time is high, and it is
expensive to use temperature seal material
rated more than 250 °F. A generalized
design methodology was developed to
check the CT job feasibility in a high-
temperature geothermal well. To gain further
understanding on the same, three cooling loop
designs are compared in this study. Then, the
best solution was simulated, implemented, and
verified on some wells of "X" field. This design
proved to be effective operationally and has
reduced the risks for steam inflow into the
PCE.

For the case of scaling caused by pumping
fluids at high temperatures, this was identified
while performing CT operations in geothermal
wells of X field. The scale deposited on the
CT along with pumping fluid was sent for
laboratory hardness and solubility analysis.
The results were compared, and lessons learnt
to prevent any scaling are discussed. Most of
the geothermal wells are completed with a
large-diameter completion (7-in., 9.625-in.,
and higher), which has a bigger flow area
to accommodate high steam inflow. Using
even a 2.875-in. CT in these wells presents
issues of CT tagging at the completion-liner
interface, lower annular velocities, and lifting
capacity, among others. The best practices
were developed on the job to identify the most
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OTBevyas Ha HOBbIE BbI30BbI

KomnaHus « @DUAMALL» BbiBena Ha pbIHOK KONTIOOUHIoBY10 yCTaHOBKY Tsixkenoro knacca MK40T -
MHOro3apa4Hbi KOMMIEKC, CNOCOGHbIN OTKIIMKHYThCSl HA HOBbIE TEXHONOrNMYeckue Bbi30Bbl.

MK40T nonHOCTbIO COOTBETCTBYET OCHOBHbIM MUPOBbIM TPEHA,aM Pa3BUTUSA KONTIOOMHIOBbIX TEXHONOIMN.
3Ta ycTaHOBKa - NpeAcTaBUTeNb HOBOTrO Kilacca KONTIOOUMHroBoro o60pyaoBaHus, CyLLeCTBEHHO
pacwupsiowLero Habop 1 NapamMeTpbl TEXHOIOrMYECcKNX onepauun. OHa cNoco6Ha He ToMbKO BbIMOJHATh
NpaKkTMYecKkU Bce BUAbl paboT No KanuTanbHOMY PEMOHTY CKBaXXVH, HO U Gnarogapsi MOLLHOMY UH)XEKTOPY,
yBenuyeHHoMy 06beMy y3/1a HAMOTKM, UCMONb30BaHMIO rMOKor TpyObl 6onbLLUOro AameTpa —
006Cy>XMBaTb CKBAXXUHbI 3HAYUTENbHbIX MYOGUH C aHOMaNbHO BbICOKUM M1aCcTOBbIM AaBIEHNEM,
MCnonb30BaTbCsA NPU HanpaBneHHoOM OypeHun, NP, uccnepoBaTenbckuX paboTax Ha CKBaXXUHAX BCeX
TUNOB, B TOM YMC/le B rOPU3OHTaNbHbIX y4acTKaxX.

MHHOBaUMOHHBbIN An3anH ycTaHoBkM MK40T no3BonsieT pa3mecTUTb Ha OAHOM MOJIHOMPUBOAHOM LLUACCU
IVECO-AMT 10x10 komnnekT 060pyaoBaHus € y311IO0M HAMOTKWN eMKOcTbio 7500 m FHKT ¢ 44,45 mm, 5400 m
'HKT 2 50,8 mm, 2800 m N'HKT ¢ 60,3 MM, MH)XXeKTOPOM € TAroBbiM ycunuem 45 T n MNBO ¢ ycnoBHbIM
npoxogom 100 mm.

KoHcTpykTopbl yctaHoBKM MK40T noctapanucb yuyectb BC€ OCHOBHbIE
TpeboBaHus 3aKa34mkoB. KonTiobuHroByio ycraHoBKY MK40T oTnnyaer:

MaHeBPEeHHOCTb U MPOXOANMOCTb: BCce 060pyA0BaHNE pa3sMeLL,eHO Ha OJHOM CreLvanbHOM

MOSIHONMPUBOAHOM LLUACCU € KNUPEHCOM 435 Mm;

— HafeXHOCTb — NPOBepPeHHbIN BpeMeHeM AU3aiiH rMAPOCTaHLLUM N OCHOBHbIX y3/10B obecneyunT
6e30TKasHylo paboTy HeE3aBUCMMO OT YCITIOBUI OKPY>KaloLLelr cpefbl; B TOM Ynciie NPy HU3KNX
TemnepaTtypax -40 °C, c BO3MOXXHOCTbIO XpaHeHus Jo -50 °C;

— MpOCTOpHas TeNo- U LWyMOM3oNupoBaHHas kabrHa oneparopa. [ins yBenmyeHUsi 3proHoMukun pabor
KabnHa N3rotaBNMBaeTCcs C HAKNIOHHbIM CTeKNoM. [laHHOe peLueHVe No3BoJsieT, HAXOASCh B Kpecne
orneparopa, O[HOBpPEMEHHO CIeAUTb 3a UHXXEKTOPOM, y3NIO0M HAMOTKMU, Npubopamu;

— 3ProHOMMWYHbIN NYNbT yNpPaBrieHus C 3NeKTPOHHOMN cucTemMom c6opa AaHHbIX cOBCTBEHHOW pa3paboTku
C3A0 «OPUAMALL», peanu3oBaHHOW Ha MPOMbILLNIEHHbIX KOMMbIOTEPAX € CEHCOPHbIMU dKpaHaMy;

- nopknoyeHune K cepBucy «duagmawi-OHnanH».

220033, benapycb, MuHck, yn. Pbibanko, 26

Ten.: +375 17 298 24 17, ¢pakc: +375 17 368 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.by,
www.fidmashnov.ru, www.fidmashnov.kz




-~ Odwc 8 Mockse:

m +7 (495) 663-31-07
O 8 CypryTe:
+7 (3462) 556-322
Othme 8 Hosbpbeke:
+7 (3496) 423-100
www.packer-service.ru

CEPBMWC info@packer-service.ru

MMapaenuyeckMia paspele Nnacra
Hydraulic fracturing

Yenyru ¢ yetaHoekamu F’HKT
Coiled tubing services

OcBoeHUe CKBaXXKWH a30ToOM
Well gaslifting

3aKaH4YMBaHWe CKBaXXuH
Well completion

MakepHbIA cepBUC
Packer service

NosunbHbie paboTbi
Fishing operations

Cynepeanzunndr npu TKPC, ocBoeHuM,
PO w rHKT

Workover, CT & fracturing supervising

- nakepHoe obopyaosaHue

- obopyaosanwme gna MHKT

- obopyposanue gna MIPI

* ppezepHbIi MHCTPYMEHT

* yCTbeBOe W CKBaXKMHHoe obopypnosaHue

ﬁﬁ;- packer-tools.ru, contactf@dpacker-tools.ru
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IPOCTPAHCTBE U I'PY30MNOABEMHOCTBIO. B XOZI€ BBINOTHEHU A
OBLIU Pa3PabOTAHBI IEPEIOBBIE METO/BL JJIS1 OIPEAECTICHUS
Hauobosee 3PHEKTUBHON KOHCTPYKIIUM KOMIIOHOBKY HU34
OypuibHOM KONOHHBL (KHBK), 9TO CHU3MIIO BEPOATHOCTD
HatelkaHUA THKT Ha 3THUX ITTyOHUHAX.

DBOJIIOLUSA U COBEPLUEHCTBOBaHMeE
BHYTPUCKBaXUHHbIX padoT Ha THKT B
HecTaHAapTHbIX NpoekTax B CayaoBckon ApaBuu
Syed Muhammad Danish, Giuseppe Ambrosi, Roberto Vega, Halliburton

V3y4ueHbI IPOLELYPHBIE PA3PA6OTKH, PEATU30BAHHEBIC B
HETPAJULIMOHHOM NIPOEKTE HA biinzkHeM BOCTOKe, ¢ 6051€ee
INIyOOKHUM U3y4EHHUEM KOHCTPYKIIMH THOKMUX HACOCHO-
KoMnpeccopHbIX TPy6 (I'HKT), OT METALTyprudeCcKux
CBOYCTB U CIEUPUKAITUN KOJIOHHBI 10 KOMITOHOBKH
Hu3a 6ypunbHOU KonoHHEI (KHBK) 1 Be1OOpa (hirona,
4IA0TUPOBAHHBIX /151 oniepanui Plug & Perf, BKIto9aomux
HUCHONB30BAHUE CIIEIIUATTN3UPOBAHHON IPOOKH JIIS
TUAPOPA3PHIBA. Jlasiee 06CYyKAAETCA NOTYyYEHHBIN
MNPAKTUYECKUIT ONBIT C OOO3HAYEHUEM YITYUIIEHUI,
JOCTUTHYTBIX IO «<KEJIE3HOMY TPEYT'OJIbHUKY» BDEMEHU
IKCILIYaTALIUH, CTOUMOCTH M KAa4E€CTBA, CO CCBLJIKOU Ha
MNPEAMETHBIE UCCIENOBAHNS BHYTPUCKBAXKUHHBIX PA0OT,
MPOBEIEHHBIX HA HECKOJBKUX TOPU30HTAIBHBIX CKBAXKUHAX.

HeTpaguiiuoHHBIE METO/BI TPOBEICHUSA
BHYTPUCKBAXXMHHBIX padoT Ha THKT Bcerpa 6pu1u
3aTPYJHEHBI CTPEMJIEHHEM ONIEPATOPA NPOOYPUTH KAK MOKHO
6osee AIUHHBIH 60OKOBOU CTBOJI, YTOOBI MAKCUMU3UPOBATH
pacdeTHYIO KOHEUHYIO 106619y (EUR) Ha KaXKyI0 CKBAXKUHY
33 CYET MAKCUMAJIBHOT'O YBEJIMYEHU I KOJIMYECTBA KIACTEPOB/
craaut I'PIT. Tlnannposanue pabot Ha 'HKT B pamkax
3TUX IIPOEKTOB OOBIYHO OCHOBBIBAETCS HA UCIIOJIb30BAHUN
I'HKT ¢ camMbIM OOJIBIIMM HAPYKHBIM JjuameTpom (OD)

C CaMBIMH OOJIBIIUMH JOCTYITHBIMHU THIPABIUYECKUMUA

3200 HBIMU JIBUTATEISIMU, YTOOBI OOECIIEYHUTDH CAMOE

YO OKOE MPOXOXKAECHUE, MAKCUMAJIBbHYIO HATPY3KY Ha
Jonoto (WOB), KpyTammuin MOMEHT ¥ CKOPOCTD LIMPKYJIALINH.
OnHAKO TAKOM KOHCEPBATUBHBIN ITOAXO/] IIPUBOJUT K
MPOEKTUPOBAHHUIO ONIEPALIMA C YPEZMEPHBIM 34IT1ACOM, YTO B
KOHEYHOM HUTOTE€ BEJET K YPE3MEPHBIM IKCILUTYATAIJUOHHBIM
Y BDEMEHHBIM 3aTpaTaM. KaK ITOKa3bIBAET 3TOT OMBIT,
THIATEBHO CIIPOEKTUPOBAHHBIN IIPOILIECC TO3BOJIAET
ONEPATOPY BBIOUPATD IIPABHUJIBHBIE PECYPCHI A1 JOCTUKEHHU A
SKCIIYATAITMOHHBIX LIEJIE.

Bru1a npoBeieHA YCIIENTHAA KAMITAHUA C HECKOJTBKUMH
CKBA’KHMHAMU, BKJIIOYAIOIIAs B CEOs1 AOJIOHNPOBAHUE IIEPE]
I'PIT, BBITECHEHUE (PIIIOU]1A U3 CTBOJIA CKBAXKUHBI, OUUCTKY
LIEMEHTHON OOOJIOYKH C OCIEAYIONIEH ITep(Oopanueii ¢
nomoupio HKT u ppeseposannem npoook 32—-44 noce I'PIT
IIPHU BBICOKOM [J1aBJICHNU Y /BbICOKOU TeMmuieparype (HP/HT) B
KMCJIBIX, HETPAAULIMOHHBIX CKBAKUHAX Ha biixknem Bocroke.
[Tocne npoBeeHU COOTBETCTBYIOMUX BHY TPUCKBAXKUHHBIX
pa6ot Ha THKT CcKBaXHH ObLJI YCIIEIIHO IIPOBEAECH
T'UJPOPA3PHIB IVIACTA U OOECIICUYEH OOPATHBINI IIPUTOK.

Ha 0CHOBaHWH M3BJIEYEHHBIX YPOKOB U PEAIM30BAHHBIX
PA3JIMYHBIX KOPPEKTUPYIOIINUX JEHCTBUH YaJI0Ch JOOUTHCS
3HAYUTEIBHOI'O NOBBIMEHUA 3(PPEKTUBHOCTH OOCIIYKUBAHUA
(opHa CITO) ¥ COKpalleHUsI BDEMEHHU BBITIOJTHCHU A

pador (+50%). OTH yaydueHus ObIN IPEUMYILIECTBEHHO
CBSI3aHBI C IEPECMOTPOM KOMIIOHOBKH TPYOOIIPOBO/IOB U
KOHTPOJIBHO-U3MEPUTENBHOM annaparypsl (P&I), BBIOOpOM

efficient bottomhole assembly (BHA) design,
reducing the probability of CT getting tagged
at these depths.

Evolution and Improvement

of Coiled Tubing Interventions
Across an Unconventional
Project in Saudi Arabia

Syed Muhammad Danish, Giuseppe Ambrosi,
Roberto Vega, Halliburton

The procedural development implemented
across an unconventional project in Middle
East is explored, delving deeper into coiled-
tubing (CT) design, from metallurgical
properties and string specification to
bottomhole assembly (BHA) and fluid
selection, tailored to plug-and-perf operations
involving the use of a specialized frac plug.
Further discussed is the "learning curve"
generated, highlighting improvements
achieved across the "iron triangle" of operating
time, cost, and quality, referring to case studies
of interventions conducted across multiple
horizontal wells.

Unconventional CT interventions have
always been challenged by an operator's quest
to drill the longest possible lateral to maximize
per-well estimated ultimate recovery (EUR) by
maximizing the number of fractured clusters/
stages. CT job designs across these projects
usually rely on running the biggest outer
diameter (OD) CT with the largest hydraulic
downhole motors available to enable the
deepest reach, highest weight on bit (WOB),
torque, and circulation rate. However, this
conservative approach causes operations to be
overdesigned, ultimately resulting in excessive
operational cost and nonproductive time. As
observed from this experience, an engineered
process enables an operator to select the
correct resources to meet the operational
objectives.

A successful multiwell campaign of
prefrac-drift, wellbore fluid displacement,
cement sheath cleanout, followed by tubing-
conveyed perforation (TCP) and post-frac
32-44 plug millout was performed across
high-pressure/high-temperature (HP/HT),
sour, unconventional wells in Middle East.
After respective CT interventions, the wells
were successfully fractured and flowed
back. Based on lessons learned and various
corrective action items implemented, service
efficiency (single run) and job time (+50%
reduction) were substantially improved. This
enhancement was mainly attributed to the
revised surface piping and instrumentation
(P&I) rigup, CT material and dimension
selection, BHA components, including custom-
built mill/motor and extended-reach vibrating
tool, gel and friction reducer fluid placement,
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marepuaioB u pazmepoB FHKT, komnonentamu KHBK,
BKJIIOYASI U3TOTOBJIEHHYIO HA 3aKa3 (PPE3Y/ABUTATEND U
BHOPOUHCTPYMEHT JJIS1 PA6OTHI C HOIBIIUM OTKJIOHEHHUEM OT
BEPTHUKAJIH, PA3MEIICHHUEM T'€JISl U JKUJAKOCTH JIJI51 TOHMKEHU S
TPEHUSI, CHUKEHHON YaCTOTOM MPOTroHA CKpEOKA U JIP.

OTHU ONTUMHU3UPOBAHHBIE BHYTPUCKBAXKUHHBIE PA6OTHI
Ha 'HKT npeacTasisioT CO601 601ee C6aIaHCUPOBAHHBIH
HOAXO/l K HETPAAUITUOHHBIM ONIEPAIIHSIM, IJIE€ «6OJIbIIIE»
HE BCETZA 3HAYUT «Iydlie». [Iponenypa IpOeKTUPOBAHUA
pa6ot Ha THKT 3BOMIOIIMOHUPOBAIA OT IEPBOHAYAIBHOM
OIIOPHI HA IIEPEJOBOU ONBIT AHAJIOTUYHBIX HETPAJUITMOHHBIX
MECTOPOXKJEHUI K IOCTENIEHHOMY IIEPEXOAY Ha
UHJIMBUYAIU3UPOBAHHBIC CIIEIIUAIBHO CIIPOEKTUPOBAHHBIC
onepanyu. Takoi noixo MO3BOIUI OIIEPATOPY 607€ee
3P PEKTUBHO JOCTUYb KCIIYATAIIMOHHBIX 11EJICH.

Mpumep nukBMgaunmn Wwenbgposoun

CKBaXWUHbI be3 6ypl/IJ'I bHOW YCTaHOBKMU

Finlay Thom, Paul Angell, Shell UK Ltd.; Neil Greig, Neil Robertson,
Helix WellOps UK; Hamish Hogg, Shell UK Ltd.

IlepBOHAYAJIBHOE IIPEJIOKEHHUE MO 3AKPBITUIO
MHOABOJHOT'O MECTOPOXAEHUS B CEBEPHOM MOPE
33KJIIOYAJIOCh B IPOBEAEHUH PA6OT NEPE]] INKBUAAITUEH
C CyiHA AJ1 O€3PaN3EPHOrO OOCTY KUBAHUS CKBAXKUH
(LWIV) ¢ nociieayomen IoJIHOU OIlePaAlUuei U304 UU U
JukBuganuu (P&A), tpoBOgUMOI MOOGMIIBHOM MOPCKOH
OypoBo ycTaHOBKOM (MODU). Bo BpeMs AETATIBHOTO
IPOEKTUPOBAHUS pabOUYETO OO'bEMA YETHIPE CKBAKUHBI
Ha MECTOPOXKAEHUHU OBLIIN ONIPEEIEHBI KAK KAHIU/IAThI HA
JIMKBU/IAITUIO YEPE3 HACOCHO-KOMIpeCCOPHBIE TPYyOb! (TTA).
YTOOBI MAKCUMAJIBHO UCONB30BATh LWIV 1 ONTUMHU3HUPOBATh
NOCJIEIOBATENBHOCTD UCIOAB30BaHUA MODU, onepanun
TTA n1aHUPOBAJIOCH BBIIOIHATH C LWIV. LlemeHnTHaA
npo6ka TTA yCTaHABIUBAETCA ITYTEM LIUPKYJIAIIUU [IEMEHTA
MO 3KCIUIYATAIJMOHHOU KOJIOHHE U 3360Pa LIEMEHTA U3
3aTPyOHOTO NPOCTPAHCTBA AJIA PA3MEIECHUS LIEMEHTHOM
OPOOKU HAJT SIKCILUTYATAITMOHHBIM ITAKEPOM U ITTyOOKONU
OPOO6KOH. B aKCIIYyaTAIIMOHHON KOJIOHHE YCTAHOBJIEHA
MEMIAJIKA JJI YIYYIIEHUS TOKPBITUA LIEMEHTOM 3aTPYOHOTO
npoCcTpaHcTBa. [Tockonbky LWIV HE UMEET NOCTOAHHO
YCTAHOBJIEHHOM CUCTEMBI IEMEHTUPOBAHUSA, HA CyTHE ObLIA
YCTAHOBJIEHA BDEMEHHAA CUCTEMA, YTO OKA34JIOCh CJIOKHON
33/1a4€EN, YIUTHIBAA OIPAHUYEHU S 10 IPOCTPAHCTBY HA
nany6e. JIBe 3 4eThIpeX CKBAXKUH-KAHAU1ATOB HA TTA
BKJIIOYAJIN B 3AKAHYUBAHUH CKBA’)KMHHBIN U3MEPUTEIIbHBIH
KabeJb, MPOXOAAIINHI 4EPES 30HY, KOTOPYIO TPEOOBAIOCH
3a1IEMEHTUPOBATD. YTOOBI OOECIIEYNTBD JOJATOBPEMEHHYIO
LEJIOCTHOCTD LIEMEHTHON NMPOO6KU TTA ¢ U3MEPUTENBHBIM
Kab6eneM, ObIJT UCIIOIb30BAH CAMOBOCCTAHABINBAIOIHUIICS
LIEMEHT.

LI,EH HOCTb Me€TOda OTKPbITOro
rnapasnuyeckoro gocryna ¢ FHKT

Mike Avery, Robert Greenaway, Robert Large, Phillip Rice,
Schlumberger

ITo Mmepe pocTa IMO6aTBbHOU 6a3bl CKBAXKUH CTAHOBUTCS
OYEBUHBIM, YTO HEJOCTATOYHBIE MHBECTHUIINHU B
TEXHHUYECKOE OOCITYKUBAHUE CIIOCOOCTBOBATIN CHUKEHUIO
CpeAHEN JOOBIYH HA TTOJJBOAHYIO CKBAXKUHY. 11151 6OPBOBI C
3TOU TEHJICHIIUEHN OSIBUIUCH OOJIEE 1IEICHATIPABICHHBIC U
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reduced wiper trip frequency, etc.

These optimized CT interventions created
a more balanced approach to unconventional
operations, wherein bigger is not always better.
The CT procedure evolved, initially referencing
best practices from analogue unconventional
plays, while slowly progressing into a tailored
fit-for-purpose operation. This approach
enabled the operator to achieve operational
objectives more efficiently.

Case Study for Rig-Less Subsea

Well Abandonment

Finlay Thom, Paul Angell, Shell UK Ltd.; Neil Greig,
Neil Robertson, Helix WellOps UK; Hamish Hogg,
Shell UK Ltd.

The initial proposal for abandoning a subsea
field in the North Sea was to carry out the
pre-abandonment work from the Light Well
Intervention Vessel (LWIV) followed by the
complete Plug and Abandon (P&A) operation
conducted by a Mobile Offshore Drilling Unit
(MODU). During the detailed design of the
workscope, the four wells in the field were
identified as through-tubing abandonment
(TTA) candidates. To maximise the use of
the LWIV and optimise the MODU sequence
these TTA operations were planned to be
executed from the LWIV. The TTA cement
plug is installed by circulating cement down
the production tubing and taking returns
from the annulus to place the cement plug
above the production packer and deep-
set plug. An agitator tool is installed in the
production tubing to improve the cement
coverage in the annulus. As the LWIV does
not have a permanently installed cementing
system, a temporary system was fitted on the
vessel which proved to be challenging given
the deck limitations of the installation. Two
of the four TTA candidate wells included a
downhole gauge cable in the completion
design across the zone that was required to be
cemented. To ensure the long-term integrity of
the TTA cement plug with the gauge cable, an
expanding self-healing cement was utilised.

The True Value of Open-Water
Hydraulic Access Using Coiled Tubing
Mike Avery, Robert Greenaway, Robert Large, Phillip
Rice, Schlumberger

As the global well base continues to increase,
it is becoming apparent that under-investment
in maintenance has helped contribute to a
decreasing average production per subsea
well. To combat this trend, more focused and
cost-effective intervention techniques have
emerged such as open-water hydraulic access
(OWHA) using coiled tubing (CT).

OWHA using CT provides operators with



3KOHOMUYECKU 3(PPEKTUBHBIE METOABI BHYTPUCKBAKHUHHDBIX
paboT, TAKUE KAK OTKPBITHINA I'HIPABIUYECKUN JOCTYII
(OWHA) c ucnionibdoBanueM rud6kux Tpy6 (CT).

OWHA Ha 'HKT npeoCcTaBasgeT OnepaTopam NOAXOIAIIECE
pelIeHue A1 AOCTABKHU (PIION/IOB B NOABOJHYIO CKBAKHHY
6€3 HEOOXOIUMOCTH MEXAHUYECKHUX BHYTPHUCKBAXKUHHBIX
paboT. B crieHapusax, KOTOPbIE COOTBETCTBYIOT TPEOOBAHUAM,
U3JIOKEHHBIM B 3TOM JOKyMeHTe, OWHA ¢ uCIoyib30BaHuEM
KOMIIBIOTEPHOU TOMOI'PA(PUU NIPEIIATAET IPUBJIEKATEBHYIO
AJIBTEPHATUBY TPAJUILTMOHHBIM [TOIX0/1aM K [IPOBEIECHUIO
BHYTPUCKBAXKUHHBIX PAOOT.

O4YeBUIHBI TPU NPEO0OIAJAI0MME KOH(PUTYPALTUN CUCTEM
OWHA Ha CT, Ka)x/1as1 U3 KOTOPBIX Pa3pab0TaHa HA OCHOBE
PAa3/IUYHBIX IPAHBEPOB: OOBIYHAS CUCTEMA, HCIIOJIb3YIOM A
rosoBKy nHxxekTopa CT (IH), cnennanmusnpoBaHHASA CUCTEMA,
ucnosbaytonas CT IH, u 1pruBOJAHON HAMOTYHK CO IIKKUBOM
CITyCKa MHCTPYMEHTA. B paboTe pacCMaTPUBAIOTCA KAK
NPEUMYIIECTBA, TAK U OIPAHUYEHUS KAXK/IOT'O U3 METO/IOB,
4TOOBI UUTATEIb MOT BEIOPATH IPABUJIBHYIO KOH(PUT'YPALTUIO
JJIs1 CBOUX IIEJIEH.

OCHOBHBIM (PAKTOPOM 34TPAT HA THPABINYECKOE
BMEIIATENBCTBO ABJIAECTCS BBIOOD CygHA. DaKTOPEL, BKIIOYasd
PETUOHANBHYIO JOCTYITHOCTD, TPEOOBAHU S K MOOUIN3AIIUN
U CHENU(PUKALIAU, ABIAIOTCS KJIIOYEBBIMH JJI IIPOLIECCA
BeIGODA. [IpenmymecTsoM OWHA Ha CT aBngerca
BO3MOKHOCTD UCIIOJIb30BATh UMEIOMUECA B HAJTUYUHU CYAA B
CHJIY YMEHBIIEHU TUIOIAIU, 3aHUMAEMOM OOOPYJOBAHUEM,
U TPEO6OBAHNH K HEMY; 3TO HANIPAMYIO YBEJIMUYHUBAET F'HOKOCTD
OOCITY KUBAHUS U SKOHOMHNYECKYIO 3(PPEKTUBHOCTb.

I1o CpaBHEHUIO C AIBTEPHATUBHBIMUA UCTOYHHUKAMH HE(PTH
CPaBHUTEJIBbHASI CTOUMOCTD Oappeist HEPTH, 1OObIBAEMONI
¢ OWHA, Kak MUHUMYM Ha 43% HUXKE, 4eM Y OirKaninen
AJIBTEPHATUBBL. [10 CPABHEHMUIO C AJIBTEPHATUBHBIMHA
NOAXOAAMH K BHYTPUCKBAKUHHBIM PA60TAM YIIPOIIEHHOE
000OpYyIOBAHME U 60J1€€ HU3KUE TPEOOBAHUS IPUBOJAT K
CHHMIKEHHIO OOIIEN CTOMMOCTH, YTO ITOBBIIIAET OKYITAEMOCTD
MHBECTUIIMHA U YCKOPAET BBIXO/ HA PEHTA0EIBHOCTD.

Hcnionb3ys CpeTHUE MUPOBBIE CTABKU HA (PPAXT
CYJIOB U OOOOIIEHHBIE JOMYIIEHU S, OOIIYE 3aTPATHI HA
BHYTPUCKBAXXMUHHBIE PAOOTHI B OHOM CKBA’KUHE MOI'YT
COCTABJIATH NIPUOIU3UTEIBHO: I1J1aBy4Yast OypOBasI YyCTAHOBKA
9—16 MmumoHOB o/uTapoB CIIA, merkasi ckBakuua 6—10
MHJUTMOHOB 10J11apoB CIITA;, OWHA 2—5 MUJUTMOHOB
posnapos CHIA. Icrionb3yst CPpEeJHUI IPUPOCT JOOBIYU
B 1950 6apperieit B CYTKH, 3TO JA€T TUITMYHBIN IEPUOJ,
OKYIIAaeMOCTH ~ 9 Mecs1eB 151 6YpPOBOU yCTAHOBKU
n =~ 3 mecsra 1 OWHA.

B crieHapuAx, KOTOPBIE COOTBETCTBYIOT TPEOOBAHU M,
HU3JI0KEHHBIM B 9TOM IOKyMeHTe, OWHA npegocrasiser
CcO060¥1 Hanbo0IE€ SKOHOMHUYHOE PELIECHHUE C BO3MOXHOCTDBIO
BBIXO/]A HA IIOJIOKHUTEIBHYIO IPHUOBLIb B TOM K€ (PUHAHCOBOM
rofy.

MOXOXMWN Ha BbI3blBAEMbIN Pa3HMNLIEN JABNEHUS
npuxeat NTHKT B ropu3oHTanbHbIX CKBaXMHaX

C BbICOKMM gaBneHuem — nnact Vaca Muerta
Diego Hernan Cippitelli, Baker Hughes

Pacnonaras zanacamu B 300 TPHJUIMOHOB KYOUMYECKUX
(PyTOB U3BJIEKAEMOT'O I'da34 M UMES TVIACTOBOE AABJICHUE CBBIIIE
9000 (pyHTOB Ha KBaJPATHBIN AIOMM, Vaca Muerta (ApreHTHHA)
ABJIAETCA BTOPBIM 10 BEJIMYUHE MECTOPOXKAECHUEM

a fit-for-purpose solution to deliver fluids to
a subsea well without the requirement for
mechanical intervention. In scenarios which
mect the requirements outlined within this
paper, OWHA using CT offers an attractive
alternative to conventional intervention
approaches.

Three predominant configurations of
OWHA CT systems are apparent, all developed
around differing drivers: a conventional system
using a CT injector head (IH), a specialized
system using a CT IH, and a powered reeler
with deployment sheave. Both the benefits and
limitations of each are considered to guide the
reader in selecting the correct configuration
for their application.

The primary cost driver for hydraulic
intervention is vessel selection. Factors
including regional availability, mobilization
requirements, and specification are key
to the selection process. An advantage
of OWHA using CT is the ability to use a
vessel of opportunity due to the decreased
equipment footprint and specification; this
directly enhances service flexibility and cost
management.

When compared to alternative oil sources,
the comparative cost per barrel of oil unlocked
by OHWA is at least 43% less than the closest
alternative. When compared to alternative
intervention approaches, the simplified
equipment and requirements result in a
reduced total cost thus enhanced return on
investment with accelerated payback.

Using average global vessel rates and
generalized assumptions, for a single well
intervention the total costs can be in the order
of the following magnitudes: floating rig USD
9-16M, light well USD 6-10M, OWHA USD
2—5M. Using an average well production gain
of 1,950 BOPD this gives a typical payback
time period of 79 months for a rig and 73
months for OWHA.

In scenarios which meet the requirements
outlined within this paper, OWHA provides
the most economical solution with the
ability to provide positive returns in the same
financial year.

Coiled Tubing Differential
Pressure-Like Sticking in
High-Pressure Horizontals
Wells — Vaca Muerta Formation
Diego Hernan Cippitelli, Baker Hughes

With over 300 trillion cubic feet of
recoverable gas and a formation pressure that
exceeds 9,000 psi, "Vaca Muerta" (located
in Argentina) is the second-largest shale gas
reservoir in the world.

To increase production efficiency and reduce
production costs, oil and gas companies
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CJIAHLIEBOTO I'a3a B MUPE.

YTOOBI HOBLICUTH 3(PPEKTUBHOCTD AOOBIYU U CHU3UTD
MPOU3BO/ICTBEHHBIE 3aTPATHI, HE(PTETA30BbIE KOMITAHUU
U3MEHMJIU TPAEKTOPHUIO CBOUX CKBAXKUH C BEPTUKAJIBHOM
HA4 TOPU30HTAJIBHYIO, YBEIUYUBAS CO BDEMEHEM OOKOBYIO
JUINHY 10 601ee yeMm 9800 (pyTOB, YTO CO3/aET BCE Hoee
CEPBbE3HBIE NPOOIIEMBI C 3AKAHYUBAHUEM CKBAKHUH. CaMBbIH
PACIIPOCTPAHEHHBIN METO/ 3aKaHYMBaHU — Plug & Perf.
Ce1oBaTENBHO, UCIIONIB30BAHUE TMOKHUX HACOCHO-
koMnpeccopHbIx Tpy6 (I'HKT) TpebyeT rmy6oKoro
NOHUMaHUuA KoadpunuenTa TpeHus (CoF) Mex 1y KOJIOHHON
I'HKT u 3aKaHYUBAHUEM, 4 TAKXKE PA3JIUYHBIX CHJI,
JEUCTBYIOIMNX B KOJIOHHE. DTO MIOHMUMAHHE CTAJI0 )KU3HEHHO
Ba’KHBIM /1711 IPOTHO3UPOBAHUA BO3MOXKHOCTH IOCTHKEHHU A
326051 CKBA>KUHBI ITIPH HEOOXOAUMOCTH (PPE3EPOBAHUA
MPOOOK U OUUCTKU CKBAKUHBI TIOCJIE UHTEHCU(PUKALTUNA
IPUTOKA U HA CTAJIUH JIOOBIYH.

B aT0O11 paboTe € TOMOIIBIO IBYX TEMATHYECKUX
UCCIIENOBAHUN JIEMOHCTPHUPYETCA CYIIECTBOBAHUE 3(PPEKTOB
MPUXBATA, BBI3BAHHBIX [IEPENAJJOM IABJIEHUUA MEX/Y CTBOJIOM
CKBa’KMHBI U IIJTACTOM, B KOHKPETHOM NEPHOPAITUOHHOM
y3J1€ TOPU3OHTAJIBHBIX CKBA’KWH BBICOKOT'O JABJIEHHUA HA
MeCTOpOXAeHuU Vaca Muerta.

TTOCKOIBKY 3TO TOPU3OHTAIBHBIE CKBAXKUHBI C BLICOKUM
JaBJIEHUEM, BCE KJIACTEPHI IEPPOPALIUN HALIEJIEHBI HA
OJIMH U TOT K€ MJIACT, U HA HUX AEUCTBYET OJJHO U TO XK€
TUAPOCTATUYECKOE TABJIEHUE, 3TO MOIJIO IIPUBECTHU K
HENPABUJIBHOMY IOHUMAaHUIO KoM punnuenrta tpennus THKT
U/WJIN IPUXBATA TPYOBL

B 31011 paboTE TAKIKE ONIUCBIBAETCS YCIIEMIHBIN HA60D
MaHEBPOB JUIA IPEOAOTIEHUSA CUTYALUI, CBI3aHHBIX C
MPUXBATOM TPYOBL, TOXOKHUM Ha BBI3BAHHBIN IIEPETIAIOM
JaBJIEHUSA, IOCJIE JUATHOCTUPOBAHUSL.

J151 TOHUMaHU S 3TUX 3PPEKTOB OyAyT ONTUCAHBI
JBE ONEPALUH, IIPU KOTOPBIX IPOM3OIIEN ITOXOKHH HA
BBI3BAHHBIN nepenaioM aasaeHus npuxsar FTHKT. [Tepsas —
onepanusa OYUCTKH HA CAMBIX PAHHUX CTAAUAX OCBOEHHA,
a4 BTOpAas — IIpU PPE3EPOBAHUU IPOOKH, OOE BBIIIOIHIIUCH
B TOPU3OHTAJIBHBIX CKBA’KUHAX C BBICOKHM JJABJIEHHUEM.

IIpaBUIBbHOE ONIPEAEICHUE ITOIO 3P PEKTA ABIIACTCS
KJIIOUOM K IIPENOTBPAMEHUIO PUCKOB JUIA 3JOPOBb4,
0€30MACHOCTH U OKPY>KAIOIIEH CPEJbl U CUTYALIWIH, CBA3AHHBIX
C KOHTPOJIEM CKBA’KUH, 4 TAK)KE YBEJIMUYEHUA 34TPAT
CEPBHUCHBIX KOMITAHUI U KOMIIAHUM-OIEPATOPOB.

Cekuus 14. PewneHuns gnsg ropusoHTaNbHbIX U MHOTOCTBOJIbHbIX

CKBaXXWH

Mo Mepe BypeHusi Oonee ANHHBIX CTBOMOB LOCTUIAETCS 3HAUUTENBHbIV
ycnex B pa3paboTke METO0B WX 3aKaHYMBaHMSA 1 MOBTOPHOMO BXOAA,
Ha4MHas OT NOBbILLEHS CMa3blBalOLLEN CMOCODHOCTN MaTeEPMANoB U
3aKaH4MBas yNyyLIeHEeM UCMONb30BaHNS BUDPALIMOHHOTO MHCTPYMEHTa

N COBEPLLUEHCTBOBaHMEM MoLenvpoBaHus. OaHaKo B kayecTse NobGoYHOro
3hhekTa 0TMEHAOTCA HEOXKMAAHHBIE MEXaHWYeCKMe BO3LENCTBUS Ha TpyOy,
KOTOpble HEOOXOAMMO CMsrYaTh. Kak ToNbKo Ha Takmx CKBaxXunHax bynet
obecneyeHa yctonymeasn Aobbida, CTaHeT O4eBUAHOM CNOXHOCTL cOopa
nonesHomn nHhopMaLMmn 06 NX NPOLYKTVUBHbBIX XapakTePUCTMKAX, YTO MpUBEaET
K NOSIBNEHMIO HOBbIX METOA0B COOpa KayecTBEHHbIX AAHHBIX MPW Pa3yMHbIX
BPEMEHHbIX 1 PUHAHCOBBIX 3aTpaTax U C MUHMMaSbHbIMU NOTEPSIMIN AOObIYN.

Cucrtema BXO4a B MHOIOCTBOJIbHbI€ CKBa>XWHbI
angd Ha6J'II-O,D,eHVIﬂ: npoeKkTnpoBaHue, peanniaund
n pe3stome 40 onepaumin Ha MeCTopoOXAeHUN
Abubaker Saeed, Saudi Aramco PE&D; Timofey Yakovlev, Hani Sagr,
Sultan Harthi, Welltec

58 Neq (074) Oexabpb/December 2020

have developed their well's trajectory from
vertical to horizontal, increasing over time the
lateral length to over 9,800 ft. and bringing
greater completion challenges. The most
common method of completions is "Plug and
Perf". Consequently, the use of coiled tubing
(CT) requires a thorough understanding

of the friction coefficient (CoF) between

the CT string and the completion and the
different forces exerted in the string. This
understanding has become vital to predict
the feasibility of reaching the bottom of the
well, because the plugs must be milled out
and the well cleaned out after the stimulation
treatment and during its producing stage.

This document demonstrates, through two
case studies, the existence of sticking effects,
caused by the differential pressures between
the wellbore and the formation, in a particular
perforation cluster of high-pressure horizontal
wells targeting the "Vaca Muerta" formation.

Because these are high-pressure horizontal
wells, with all the perforation clusters
targeting the same formation, and they are
affected by the same hydrostatic pressure, it
might have led to a misunderstanding of the
CT CoF and/or stuck pipe situation.

This document will also describe a
successful set of maneuvers that are designed
to overcome these differential pressure-like
stuck pipe situations, once diagnosed.

To understand these effects, two operations
where the CT string experienced differential
pressure-like sticking will be described. The
first, from a clean-out operation during the
earliest stages of flowback and the second,
from a plug milling operation, both performed
in high-pressure horizontal wells.

Correctly identifying this effect is key for
preventing HSE risks, well-control situations
and cost increases for the services and
operator companies.

Session 14: Horizontal and Multilateral
Solutions

As longer laterals are drilled, considerable success has
been encountered in developing techniques to complete
and re-enter them, ranging from improvements in lubric-
ity, to improvements in vibratory tool usage and modeling.
However some unexpected mechanical effects on the
pipe as a side-effect have been noticed, and mitigation is
required. Once these wells have sustained production, the
difficulty of gathering useful information about their pro-
ducing characteristics has become apparent, driving new
methods of gathering good, quality data at a reasonable
cost, time, and with minimal lost production

Multilateral Reentry System

for Well Surveillance: Design,
Implementation and Summary
of 40 Jobs Performed in Fields
Abubaker Saeed, Saudi Aramco PE&D; Timofey
Yakovlev, Hani Sagr, Sultan Harthi, Welltec



MHOT'OCTBOJIBHBIE CKBAXKUHBI — IO YJISIPHBII BEIOOP
JULSL MECTOPOK/IEHU, TJI€ TPEOYETCI MAKCUMATIBHOE
HUCNOJb30BAHHUE OCHOBHBIX CPEJCTB. XOTS METO/bI Oy PEHUA
U BHYTPUCKBAXKUHHBIX PA0OT (CTUMYJIALIMN) AJI TAKUX
CKBAXXUH SABIAIOTCSA OTPAOOTAHHBIMHU U HAJEKHBIMU, JUIS
Ha6JIIOAEHUSA 32 KOJIJIEKTOPOM TOTPEOOBAJICA HOBBIY METOJ,
OOKOBOTO 1IoCTyna. Takas TEXHOJIOTUS ObliIa pa3paboTaHa
Y UCMOJIb30BaHA Ha 6051e€e yeM 40 CKBAKMHAX HA BiinkHEM
BocToke. B JaHHOM padoTe NPUBOJUTCA KPATKOE U3JIOKEHHE
ONBITA, ONMMCAHUE HHCTPYMEHTOB U METO/IOB, U3BJICYCHHBIE
YPOKHU U BUJICHUE 1AJIBHEUIIETO PA3BUTHSL.

YTOO6BI JONYCKATh BO3MOKHOCTH IIOBTOPHOI'O 6OKOBOTO
BXO/Id U KAPOTAXKa, CUCTEMA BHYTPUCKBAXKUHHBIX PA0OT
JIOJIZKHA COOTBETCTBOBATB CIEAYIOIMIUM MUHUMAIbHBIM
TPEOOBAHUAM:

— COBMECTUMOCTbD C KAPOTAKHBIMH HHCTPYMEHTAMHU
U CUCTEMAMH, IPEJOCTABISEMBIMU PA3IUIHBIMUA
CEPBUCHBIMH KOMITAHUSIMH, U C PA3JITMYHBIMUA METOLAMU
TPAHCIOPTUPOBKY,;

— paboTa C KAPOTAKHBIMU CUCTEMAMH O€3 3AITACCOBAHHBIX
Kabener;

— HEOOBIINE TUAMETPANIBHBIE PA3MEPHI VI UCITOJIb30BAHUA
B PA3JIMYHBIX BU/IAX 3AKAaHYMBAHUS,

— HAJIMYUE JUATHOCTUYECKUX CUCTEM [JJIs1 OOHAPYKEHUA
OOKOBBIX CTBOJIOB U ITOATBEPKIEHHUA YCIIENTHOT'O BXO/A.
Bce 3T TpebOBaHMA OBIIIN PEATU30BAHBI B HOBOM CUCTEME

BXO/A [I/I1 MHOTOCTBOJIBHBIX CKBaKHH. [Tocyie BBOJA B

IKCIUIYATAUIO CUCTEMA OKA3414Ch HAJIEXKHON U MONIE3HONU

JUISL KAPOTA2Ka B MHOTOCTBOJIBHBIX CKBA’KMHAX B PA3/IMYHBIX

YCJIOBUAX IKCILTyaTALIAH.

CucreMa BXOA4 JJIs1 MHOTOCTBOJIBHBIX CKBA’KHUH, COCTOAIL A
U3 MOTOPU30OBAHHOI'O IOBOPOTHOTO NNEPEBOJHUKA, IMUHBI
OEeCIPOBOHOM CBSI3U U JUATHOCTUYECKON CEKIIUH, ObLIIA
pa3paboTaHa, IPOTECTUPOBAHA U B IAJIbHENIIIEM PA3BEPHYTA
B IIOJIEBBIX YCIOBUAX. ITpu 40 BBIIIOJTHEHHBIX PA60TAX
MPOU3BEAECHA AKCIIIYATALINA B PA3JIMYHBIX CPEAAX (HA CyIIE,
Ha4 MOPE); B 3aKAHYUBAHUAX OTKPBITOI'O X OOCAKEHHOT'O
CTBOJIA; B HE(PTAHBIX, 'A30BbIX U BOJAHBIX CKBAXKMHAX B
COYETAHUU C 6GONBIIMHCTBOM MIUPOKO UCIIOIb3yEMBIX
CHCTEM KapOoTaxxa. HecMOTps HA TO 4TO HA MPOTAXKEHUN
OobIIEN 9ACTU PA6OT TPAHCIOPTHUPOBKA OCYILECTBIISIACH
c ucnosb3oBaHnueM ruokort HKT, OCTyIl K HEKOTOPBIM
CKBa’)KMHAM OCYIIECTBIIAJICSA HA KabeJle C UCTIIOJIb30BAHHUEM
TexHosoruu Well Tractor. CucTeMa JoKa3a/71a CBOIO
HAJ€KHOCTD, HAKOIJIEH IIPAKTUYECKUI OIIBIT /1A YCIIEITHON
KCIUIYATAL MU 3TOH U JIIOOOI APYTOI CUCTEMBI IIOBTOPHOT'O
BXO/14 /1711 MHOTOCTBOJIBHBIX CKBAKMH, KOTOPAsI MOXET OBITh
CIIPOEKTUPOBAHA B OyayIeM. [IpuMeHEeHHE 3TOM CUCTEMBI
ITO3BOJIMJIO ITOJIYYUTh BAJKHBIE TAHHBIE, HEOOXOVIMBIE JIJ11
Pa3paboOTKU MECTOPOXK/ICHUH, 4 B HEKOTOPBIX CIYIasIX
MTO3BOJIMJIO OIITUMHU3HUPOBATH CUCTEMBI 3aKAHUYHUBAHUS.
XOTs B IEJIOM IPUMEHEHHE CUCTEMBI IOBTOPHOT'O BX0O/14
JUISI MHOT'OCTBOJIBHBIX CKBAKHUH OBLIO YCIIEITHBIM, OBLITN
OTIpeieIEHbl OOMACTH JAJIBHEHUIIETO YIAYyIIICHUS [T
pacmupeHus NopTdens onepauil — 6yyT IpeCTABIACHbI
B 3TOM CTaThE. ByAyT TAKXXE PECTABICHBI PEKOMEHAITUU
1O MPOEKTHUPOBAHUIO CKBAXKUH C YIETOM MOCIEAYIOMNX
BHYTPUCKBaKMHHBIX PA6OT.

TTOCKOBKY 3/1€Ch OITUCAH YHUKAJIbHBIIN OIBIT
HCIIOJIb30BAHU S CUCTEMBI IOBTOPHOT'O BXO/1A JJIs1
KapOTA’KHBIX UCCIEJOBAHUN MHOTOCTBOJIBHBIX CKBAKHH,

4 TAKKE JJAHBI IPAKTUYECKHUE PEKOMEHIAIINH T10

Multilateral wells are a popular choice for
fields where maximum fixed asset utilization
is required. Although Drilling and Intervention
(Stimulation) techniques for such wells are
mature and reliable, reservoir surveillance
required novel method for lateral access. Such
technology was developed and used in more
than 40 wells in Middle East. Summary of
experience, description of tools and methods,
lessons learned and vision for further
development will be described in this work.

In order to be useful for lateral reentry and
logging, intervention system should comply
with following minimum requirements:

Be compatible with logging tools and
systems provided by various Service
companies and with various conveyance
methods.

Operate with logging systems, not equipped
with wired through capability.

Be of slim design so it can be used in variety
of completions.

Be equipped with diagnostics systems to
detect laterals and confirm successful entry.

All these requirements were implemented
in new Multilateral reentry system. Once in
field, system was proven reliable and useful for
logging intervention in multilateral wells in
various operating conditions.

Multilateral reentry system, consisting of
motorized bend sub, wireless communication
bridge and diagnostic section was designed,
tested and further deployed in field. Within
40 jobs performed it was operating in variety
of environments (onshore, offshore); open
hole and cased hole completions; was run in
oil, gas and water wells, in conjunction with
most of commonly used logging systems.
Although during most of jobs conveyance was
performed using electric line Coiled Tubing,
some of wells were accessed on wireline using
Well Tractor technology. The system was
proven reliable and practical experience was
gathered for successful operation of this and
any other multilateral reentry system to be
designed in future. Application of this system
allowed to receive important data needed for
fields development and allowed optimization
of completion systems in some cases. Although
overall application of multilateral intervention
system was a success, improvement areas were
identified in order to increase operational
portfolio; and will be presented in this paper.
Recommendations of intervention friendly
well design will be shared as well.

As unique experience of running Multilateral
reentry system for logging purpose is described
here, with practical recommendations on well
construction, surveillance planning, execution
and evaluation, this paper will be interesting
to wide category of practicing engineers of
various specialties.
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CTPOUTENBCTBY CKBAKHUH, INTAHUPOBAHUIO, IPOBEJNECHUIO
U OLICHKE HAOIIOCHU S, JAHHAA CTAThs OYJJE€T UHTEPECHA
MIHPOKOMY KPYI'y IPAKTHKYIOMUX HHXKEHEPOB PA3JIMYHBIX
CIIEIUAJIBHOCTEH.

maBHoe — auHamuka! NnaHmnpoBaHne
onepauum Npu NCnonb3oBaHUM NyNbCaLMOHHbIX
WHCTPYMEHTOB Ansi paboTbl ¢ 6onblunm
OTKNIOHEeHMeM OT BepTukanu Ha M'HKT

Ken Newman, Patrick Kelleher, Athena Engineering Services

B nocisiegHue rogbl IPpOU30UIIO 3HAYUTEIBHOE
KOJIMYECTBO OTKA30B 'MOKHUX HACOCHO-KOMIIPECCOPHBIX
Tpy6 (I'HKT) BO BpeMs onepanuii no (ppe3epoBaHUIo
npo60ok I'PTL. DTU OTKA3bI YaII€ BCETO BO3HUKAIOT, KOT/IA B
KOMITIOHOBKY HU3a 6ypuIbHOM KonoHHBI (KHBK) BKIIOYEH
UHCTPYMEHT JJI1 PAOOTHI C OOJIBITUM OTKJIOHEHHUEM OT
BEPTHUKAJIU C OCEBOH BUOpAIUEI/TTyIbCcaliueil. B oTpaciu
OPEAIPUHUMAIOTCS 3HAYUTEIbHbBIC YCUIIUSL, YTOOBI
CHA44J14 IOHATD, 4 3ATEM MUHUMHU3HUPOBATH TAKUE OTKA3DL.
B 1aHHOM CTAaThE UCCIIEAYIOTCA JUHAMHUYECKUE OCEBBIE
KOJICOAHU S, BBI3BIBAEMBIC STUMH UHCTPYMEHTAMH, U TO,
K4K 3TH KOJI€O6AHU S YCUJINBAIOTCS B CTBOJIE CKBAKHHBI,
YTO MOXET IIPUBECTH K HOBPEXKIEHUIO MATEPUAJIOB, YTO
BIIOCJIEJCTBUHU BBI3BIBAET PA3PYIIEHHE. B HEKOTOPBIX CIydasaX
3THU YCUJIEHHBIE BUOPAIIUU IPUBOIHUIN K HOBPEKICHUIO
H43E€MHOT'O OOOPY/IOBAHUSL.

MCTOpVIﬂ ycnexa: Ucnojib3oBaHMe pa3sinvyHbIX
nepemMeHHbIX MNP NPOeKTUPOBaHNN N
BbIMONTHEHNU q)pe3epOBaHV|9| c bonbwnMm
OTKNIOHEeHMeM oT BepTukanu Ha M'HKT

Kaveh Yekta, Benjamin Stang, Essential Energy Services; Scott Hilling,
Chris Schwartz, Bettina Cheung, Shell Canada Limited;Kevin J. Elliott,
Cedric D. Williams, NOV Quality Tubing

AxTuB Shell Canada Fox Creek pacrosoKeH B 3a1a/THOMU
YACTU LIEHTPAJIBHON IPOBUHIINHN AJIBOEPTA, U €TI0 Pa3paboTKa
CcoCpeoTOYEHA Ha pe3epsyape Duvernay. O @dekTruBHBIE
TOPU30HTAIBHBIE, IPOOKOBBIE U NEP(POPUPOBAHHBIE
CKBAKHHBI SIBJISIIOTCS KJIIOUOM K OOECIICUYCHUIO PEHTA6EIbHON
JOOBIYU 3TON HETPAJUIIMOHHON JIErKOILIOTHON HEPTH.
VBEINUYEHUE TUIOMIAIU KAXKJOU CKBAKUHBI 34 CUET
MIPUMEHEHUS OOJIEE JIMHHBIX CTBOJIOB 3HAYUTEIBHO
CIOCOOCTBYET COKPAIEHUIO KAIUTAIBHBIX 3aTPaT. HecMoTps
H4 TO YTO 3aKAHYUBAHHUE O€3 BHYTPUCKBAKMHHBIX PA6OT
SIBJISIETCSI IEPCIEKTUBON B OyyIIEM, IS yIAJIEHUS IPOOKU
HO-MPEXHEMY TPEOYIOTCS BHYTPUCKBAXKUHHBIE PAOOTHI JJI
obecrnedeHns 6eCIPENATCTBEHHOIO IOTOKA B UHTEPBAJIE
CTUMYIALUHN. [TOCTABIIUKH YCIYT U TPYIIIHI 1O 3KCILIYATAIUNA
CKBa>KH COBMECTHO PEANN3OBAIHN PsAJ UHUIIUATUB,
HAaTPABJIEHHBIX HA MOAIEPKKY BHYTPUCKBAXKUHHBIX PA6OT
1o (ppesepoBanuio Ha KoaTio6mHre (FTHKT) Ha CKBakuHE
FC734 D.

Y4uTBIBAA AJIMHY 3TOU CKBAXKUHBI (7349 M N3MEPEHHOU
JUIMHBI), IOTPEOOBAIACh HOBASI KOHCTPYKIUA KOJIOHHEI
JULS JOCTHKEHUS MAKCUMAJIbHOU INTYOUHBIL, 4 TAKKE
JUISL OO€eCIieueHUs TPEOYEMOI HATPY3KU HA JJOJIOTO JIJIA
(ppe3epHbIX onepauil. [Opu30HTAIBHBIE CKBAXKHUHBI C
JUIMHHBIMUA OOKOBBIMH CTBOJIAMH, K4K B TAHHOM CJIy44e€,
TPeOYIOT HAIMYUSA TOJICTOCTEHHBIX TPYO B BEPTUKAJIBHOM
paspese A1 BBIXOA 34 HUKHIOIO TOYKY BEPTHUKAJIBHOTO
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Be Dynamic! Job Planning

for Coiled Tubing Conveyed
Extended Reach Pulsation Tools

Ken Newman, Patrick Kelleher, Athena Engineering
Services

In recent years there have been a significant
number of coiled tubing (CT) failures during
frac-plug drill-out operations. These failures
occur most often when an axial vibration/
pulsation extended reach tool (ERT) is
included in the bottom hole assembly (BHA).
There are significant efforts in the industry
to first understand and then mitigate these
failures. This paper examines the dynamic
axial vibrations caused by these tools, and
how these vibrations are amplified in the
wellbore, possibly causing the material
damage that later causes the failures. In
some cases, these amplified vibrations have
damaged surface equipment.

A Success Story: Utilizing Different
Variables in Design and Execution
of Coiled Tubing Extended

Reach Milling Operations

Kaveh Yekta, Benjamin Stang, Essential Energy
Services; Scott Hilling, Chris Schwartz, Bettina
Cheung, Shell Canada Limited; Kevin J. Elliott,
Cedric D. Williams, NOV Quality Tubing

The Shell Canada Fox Creek asset is located
in West Central Alberta and has development
activities focused on the Duvernay reservoir.
Efficient, horizontal, plug and perf wells,
are key to delivering economic production
from this unconventional light tight oil play.
Unlocking more acreage per well, through
the application of longer laterals, contribute
significantly to CAPEX reduction. Although
intervention-less completions are a future
aspiration, well intervention is still required
for plug removal to assure stimulated intervals
are able to flow unimpeded. A number of
initiatives were actioned collaboratively
across service providers and well delivery
teams, to support well intervention to
the limits of Coiled Tubing (CT) milling
operations on the FC734 D well.

Considering the length of this well
(7349 m MD), a new string design was
required to achieve the maximum depth
as well as to provide the required WOB for
milling operations. Horizontal wells with long
laterals, such as in this case, require heavy
wall tubing in the vertical section to beyond
the heel into the lateral. Using a special
custom-designed transition section in the
Coiled Tubing string enabled the CT to reach
the maximum depth. Utilizing fluid rheology
application provided a means to keep track
of Reynold's number in a real-time fashion to



y4aCTKA U 33X0/1a B OOKOBOM CTBOJL. MICIONIb30BAHUE
CIEIUATIBHON NIEPEXOTHON CEKITUU B KOJIOHHE TMOKNX

HKT no3sosmmio THKT gocTUYb MAaKCUMAJILHOM

1y6UHBL MICIONMB30BAHUE IPUIIOXKEHUS 1151 PEOJIOTUU
(PIIIONIOB MO3BOJINIIO OTCIEKUBATD YHUC/IA PeTHONIBACA B
pEXMME PEAIBHOTO BDEMEHU 711 OOECTICUEH NS PEXKUMA
TypOYJIEHTHOTI'O IOTOKA B CKBAXKUHE U, B CBOIO OYEPE/b, [/
OIITUMHU3ALNH IIEPEHOCA TBEPABIX YACTUL], 4 TAKKE PACXO/4
XHUMUKATOB. [IpUMEHEHNE KUIKOU PEOJIOTHUH IIPUBEJIO K
6€304UCTHOMY (PPE3EPOBAHUIO C OOJIBIIUM OTKJIOHEHHUEM OT
BEPTUKAIN. B 3TOM ONEpaIiuu UCHOIb30BANACh (PIATMAHCKAS
earHula gorta. Yeranoska FTHKT yeTBepTOro NoKoJaeHHUSA
OBLIa CIIPOEKTUPOBAHA TAKUM OOPA30M, UYTO OHA MOXKET
HECTH 10 8345 M THOKOI TPYOh AHaMeTpoM 60,3 MM

(2 3/8 prormMa). B KOHCTPYKLIMM 3TOI'O yCTPOMCTBA
UCIIOJNIb30BAIMCH PA3/IMYHBIE TEXHOJIOI'MYECKHE JOCTUXKEHHUA,
BEAYIIUE B OTPACJIH PEIIEHNA U UHIUBU/TYAJIbHBIE
pa3paboTKu. K TAKMM pEMEHUAM OTHOCATCSA HACTPAUBAEMAS
aproMmaruzanus ITJIK, yio6HOE y1aI€HHOE YIIPABJICHUE,
COBPEMEHHBIE UH(POPMATHUBHBIE JUCIIIIEU YETTOBEKO-
MAaIIMHHOTI'O UHTEP(PETICA, a TAKXKE COOP U XPAHEHUE JAHHBIX
B PEAJIBHOM BPEMEHH C OTPOMHBIX MaCCUBOB PAOOTAIOIMNX
JATYHUKOB.

VBenudeHue ooIer U3MEPEHHOM ITTyOUHBI OKA3bIBAET
JBOSIKOE BIUSAHHE HA IIJIAH Pa3pabOTKH MECTOPOXKAEHUS.
Bo-1nepBbIX, 9TO IIO3BOJIAET OIIEPATOPY YBEIUYNTD
OTKJIOHEHHE OT BEPTUKAJIU, CO34ATh TPACKTOPUU,
ONTHUMHU3UPOBAHHEIE AJ1 OypeHU, 6€3 yiepoa 111 60KOBOI
JUIMHBL BO-BTOPBIX, YBEJIMYEHHUE U3MEPEHHOMN [JJINHBI
Ha 400 M/CKBAXHHY B CJIy4ae GOKOBBIX CTBOJIOB IIPUBEJIO
K CPEJJHEMY YBEJIIMYECHUIO Ha 250 M B UCCJIEYEMOU OO1ACTH
M K YMEHBIIECHUIO KOJIMYECTBA CKBAKUH HA 4% (YMEHbIICHUE
KOJIMYECTBA HA KycTe Ha 10%).

DPPEKT CHHEPTHUHN OT UCTIOIB30BAHU S HECKOJIBKUX
IIEPEMEHHBIX OOECIICUnII YCIIeX onepanuil. K atum
MEPEMEHHBIM OTHOCATCS: TNIAH PA3PA6OTKHU MECTOPOXKIEHUA
(KOHCTPYKIIUA CKBAXKHUHBI), HECTAHAAPTHAA KOHCTPYKIINSA
KOJIOHHBI (OTKJIOHeHUE 'HKT o1 BepTHUKAJIN), PEOJIOTUs
JKHUJIKOCTH B PEATIBHOM BPEMEHU (IIEPEHOC TBEPABIX
YaCTHULL) U IIPUMEHEHUNE YCOBEPIIEHCTBOBAHHOM YCTAHOBKU
I'HKT (ycoBepHIEHCTBOBAHHUE OOOPYAOBAHUS). YCIIEIIHAS
peanusanusg Ha ckBaxuHe FC734 D ybeauTenbHO
NPOAEMOHCTPHUPOBAJIA IEHHOCTh COBMECTHOTO
NPOEKTUPOBAHUA U OOMEHA IIEPETOBLIM OIBITOM U
pacmurpuiIa TEXHUYECKUH IIPEEIT JUIMHBI CKBAXXUH
111 Shell Unconventional.

MepBbi B MMpE NpUMeEpP YCNELHOro
3KCNNyaTaLUMOHHOIO KapoTaXka B TPEXCTBOJIbHOM
KNCNOW BbICOKOTEMMNEpPaTypPHOU ra3oBomn
ckBaXkuMHe, NnpobypeHHon Ha MHKT, — ogHa

CNO ¢ MHHOBALMOHHOW CUCTEMOM NOBTOPHOTO
BXoAa 0e3 HanpaBnsloWmMX OTKIOHUTENS

Abubaker Saeed, Saad Hamid, Saudi Aramco SAOO; Timofey Yakovlev,
Hani Sagr, Sultan Harthi, Welltec

IIpeaCTaBIEHBI PE3YIBTATHI PAOOTHI C UCIIOIB30BAHUEM
HHCTPYMEHTA A1 JOCTYyIa K 60KOBBIM cTBOJIAM (LAT) Ha
Kabese, C THCTPYMEHTOM JJIS SKCILIYATAIJMOHHOI'O KAPOTaXa
(PLT) na E-coil. 3a1a4a 3aK/11049a714Ch B TOM, YTOOBI YCIIEIITHO
UJEHTU(PULIHUPOBATD, BOUTH U IIOJYYUTD JJAHHBIE O TOOBIYE
B Ka’KJOM OOKOBOM HEOOCAKEHHOM CTBOJIE, 4 TAKIKE B

ensure turbulent flow regime downhole, and
in turn, to optimize solid transport as well as
chemical consumptions. The application of
fluid rheology resulted in wiperless milling
operation in the extended reach applications.
The flagship unit in the fleet was utilized in
this operation. Generation four of the CT
unit was designed in such a way that it can
carry up to 8,345 m of 60.3 mm(2-3/8in)

CT pipe. There were different technological
advancements, industry-leading features, and
custom engineering used in the design of this
unit. Such features include customized PLC
automation, user-friendly remote operation,
advanced informative human-machine
interface displays, and real-time data
acquisition and data storage from vast arrays
of operational sensors.

There is a twofold impact on the field
development plan when the total measured
depth (MD) was increased. First, this enables
the operator to increase step out/generate
drilling optimized trajectories without
sacrificing lateral length. Second, the 400m/
well increase in MD when applied principally
to the lateral length netted an average
increase of 250 m/lateral in the subject area
and reduced the well count by 4% (pad count
reduction of 10%).

The synergy impact of utilizing several
variables resulted in successful operations.
Those variables are field development
plan (well design), custom string design
(CT reach), real-time fluid rheology (solid
transport), and the application of an
advanced CT unit (equipment advancement).
The successful delivery of the FC734 D well
demonstrated the value of collaborative
design and best practice sharing and has
extended the technical design limit of well
lengths across Shell Unconventional.

Worldwide First Successful
Production Logging of Tri-

Lateral High Temperature Coiled
Tubing Drilled Sour Gas Well,
Performed in a Single Run Using
Innovative Reentrance System
Without Whipstock Guides

Abubaker Saeed, Saad Hamid, Saudi Aramco SAOO;
Timofey Yakovlev, Hani Sagr, Sultan Harthi, Welltec

The job results from an operation using a
wireline-operated lateral access tool (LAT)
with a production logging tool (PLT) on
E-coil are presented. The objective was
to successfully identify, enter and acquire
production data in each of the openhole
laterals as well as the main borehole in order
to quantify production and identify any
cross-flow.

This operation is enabled by the use of a

Ne 4 (074) Jexkabpb/December 2020 61

%
=
®,
O
|
®,
Z.
s
Q
&3
=




<
s
=
S
e
A,
%
3
I

OCHOBHOM CTBOJIE CKBAKHHBI JIJIS1 KOTUYECTBEHHON OLICHKU
JIOOBIYU U BBISABIEHUS IIEPETOKOB.

DTa onepanus BO3MOXKHA 34 CYET UCTIONb30BaHU LAT Ha
Kabese. UHCTPYMEHT MOXKET ONPEAETIUTD, IE HAXOAUTCS
OOKOBOE OKHO B CKBAXKUHE, U IIPEJJOCTABUTD JAHHBIE
opueHTanuu. C noMoiipio LAT MOKHO IPOUH/ICKCUPOBATH
HUKHHH 3JIEMEHT KOJIOHHBI JIJISI BXO/Ia B GOKOBOM
CTBOJI, B TO BPEMA KAK NAKET JATYUKOB OOECCIEUUT
HOJOXUTENBHOE NOATBEPXKACHUE U UJCHTU(MOUKAITUIO
KOHKPETHOTO LIEJIEBOIO HOKOBOT'O CTBONIA. CUCTEMA
COBMECTUMA C PAAOM HHCTPYMEHTOB JJIs KAPOTAXKA C
HUCNOJIb30BAHUEM MOHOKAOE A U MOXKET OBITh PA3BEPHYTA KAK
C UCTIONIb30BaHUEM E-line, TaK ¥ C UICITOJIb30BAHUEM I'MOKOM
HKT. B 3TOM JOKYMEHTE NOAPOOHO OMUCHIBAETCS ONEPALHS,
O6CYXKAAIOTCA U OLIEHUBAIOTCS PE3YJIBTATHL, KOTOPBIE
JEMOHCTPHUPYIOT 3(PHEKTUBHOCTD U TOUYHOCTDb OOHAPYKEHU S
M BXO/1a B OOKOBBIE CTBOJIBI.

Onepanusa IpOBOJINUIACE HA CKBAXXHUHE B CayJOBCKOM
ApaBuH, KOTOpas 6blIa TPOOYPEHA METOIOM OyPEHHUA
na I'HKT na genpeccun (UBCTD) B 2013 rogy u
BKJIIOYAJIA TP HEOOCA’KEHHBIX OOKOBBIX CTBOJIA MAJIOTO
auameTpa. B Hagane 2014 roja ckBakrHa 6blj1a BBEJICHA
B OKCILIyaTALUIO C HEU3BECTHBIM IIPUTOKOM OT KAXKJ0I'O
13 OOKOBBIX CTBOJIOB, OJTHAKO IIPEATIONATAIOCh HATUYIHNE
MEXCTOPOHHETO EPETOKA, YTO IPUBEJIO K HEOOXOJUMOCTH
BHYTPUCKBA)KUHHBIX PA0OT. BbLJI pACCMOTPEH PAJ ITOLXOI0B
npu 0CO60M BHUMAHHUH K HOBOW MECTHOU TEXHOJIOTHUH,
KOTOpPAas YCHENTHO UCIIOIb30BAIACh HA PALE IPYTUX
HE(PTAHBIX ¥ BOASHBIX CKBAXKUH B pervoHe. PaHee 3Ta
TEXHOJIOT'HSI HE IIPUMEHAIACh B HEOOCAKEHHBIX CKBAXKMHAX
MaJIOT'O IUAMETPA C IPEUMYIECTBEHHO I'a30BOM JJOOBIUEH.
OXU1ATUCh IPOOBIEMBL, CBS3AHHBIE C TEM, KAK HEKOTOPBIE
JATYUKU OyAyT paboTaATh B IBYX KPUTUUECKUX OOJIACTAX:
UJECHTU(PUKAIIHSA OOKOBBIX CTBOJIOB U ITIOITBEPXKICHHE
YCIENIHOI'O BXO/1a B OOKOBOM CTBOJI. P€3yIbTaThl 9TOU
OIIEPAL MU IOKA3BIBAIOT, YTO JATYUKH MOT'YT YCIIEITHO
paboTtatk B 3TOU cpejie. OnepaTop CMOT NOJIYYUTH
KPUTHUYECKYIO HHPOPMAIHIO O KOJIJIEKTOPE 10 KAXK/JIOMY
HEOOCAXKEHHOMY 6OKOBOMY CTBOJIY, 4 TAKXKE II0 OCHOBHOMY
CTBOJIY, YTO ITIO3BOJIUJIO JIyYIll€ IIOHATH IIPOU3BOUTEIbHOCTD
CKBAKHUHBI U 9(PPEKTUBHOCTD BBIPAOOTKH KOJLJIEKTOPA.

DTO NPAKTHYECKOE UCCJIEOBAHUE AEMOHCTPUPYET
MHHOBAIITMOHHOE IpuMeHeHue LAT 11 nposejeHus
KCILIYaTALlMOHHOI'O KapoTaxa (PLT) u oLieHKH 6OKOBBIX
CTBOJIOB MQJIOTO JUAMETPA B HEOOCAXKEHHON I'A30BO
CKBaXHHe, NpoOypenHo ¢ nomoisio 'HKT Ha genpeccuy,
10 CPABHEHUIO C IPEBIIYITUMHU CIYIaAsIMH, KOTOPBIE
KaCaJTUCh IPEUMYIIECTBEHHO HEMPTIHBIX M HATHETATEIbHBIX
CKBA)KUH.

HoBoe nabopatopHoe nccnegosaHume
CMa304HbIX MaTepmnanos ans onepaunm Ha M’HKT
B HEODCaXeHHbIX CKBa)XUHaX M 00CaXXeHHbIX
CKBaXXWHaXx C Meckom Unm NpornnaHTom

Epsa Sharma, Silviu Livescu , Baker Hughes

TpeboBaHUS K MHTECPBEHIITMOHHBIM PA60OTAM B CKBA)KMHAX
€ 60JIBIINM OTXOJOM OT BEPTUKAIN IPOJOJIKAIOT PACTH.
ITo oeHkaMm, BO BceM MUPe OKOJIO 30—40% KOHIIEBBIX
CEKIIMH CKBAXXUH C OOJIBIIUM OTXOI0M OT BEPTUKAIU
HEJOCTYIHBI JJIs1 HBIHEIMHUX TEXHOJIOIUH CHUKEHUS TPEHUA
ru6kux Tpy6 (I'HKT), TakMX KaK CMa304YHbIE MATEPHUAJIHI,
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wireline-operated LAT. The tool can identify
where the lateral window is located in the
well and provide orientation data. With the
LAT, the bottom sub can be indexed to enable
entry into the lateral, while sensors package
would provide positive confirmation and
identification of a particular, targeted lateral.
The system is compatible with a number

of mono-cable logging tools and can be
deployed using both E-line as well as Coiled
Tubing. This paper describes the operation in
detail and discusses the output and evaluates
the results, which demonstrate the efficiency
and accuracy of finding and entering the
laterals.

The operation was conducted on a well
in Saudi Arabia which was drilled using
underbalanced coiled tubing drilling
(UBCTD) technique in 2013 and included
three, slim openhole laterals. In early 2014, the
well was put on production with unknown
contribution from each of the lateral sections,
but interlateral cross-flow was suspected,
leading to the need for intervention. A number
of approaches were considered with special
consideration given to a new technology that
had been developed locally and run with
success on some other oil and water wells
in the region. This technology had not been
utilized previously in slim openhole wells with
predominantly gas production. Challenges
were anticipated regarding how some of
the sensors would perform over two critical
areas: identification of the lateral windows
and confirmation that the lateral had in fact
been entered successfully. The results of this
operation demonstrate that the sensors can
operate successfully in this environment. The
operator was able to acquire critical reservoir
information about each of the openhole
laterals as well as the main bore, enabling
further understanding of well production and
reservoir depletion efficiency.

This case study demonstrates the innovative
application of LAT to enable the production
logging (PLT) and evaluation of slim
openhole laterals in a gas well drilled with
UBCTD compared to previous cases which
were predominantly oil producers and water
injectors.

New Laboratory Lubricity Research
on Coiled Tubing Operations in
Open-Hole Wells and Sand- or
Proppant-Filled Cased-Hole Wells

Epsa Sharma, Silviu Livescu, Baker Hughes

The requirement for intervention operations
in extended-reach wells continues to grow. It
is estimated that globally around 30—-40% of
the end sections of the extended-reach wells
are inaccessible by the current coiled tubing



BHOPAIMOHHBIE MHCTPYMEHTEBL U TPAKTOPBIL. XOTSI MHOTHUE
U3 CKBAXKUH C YBEIMYEHHBIM OTXO/IOM OT BEPTUKAIU
SABJISIIOTCA OTKPBITBIMH, B OTPACIU OTCYTCTBYET IOHUMAHUE
IPEACKA3YEMOM U ITOCIEIOBATENBHON 3(P(PEKTUBHOCTHU
CHHKEHUS TPEHUS B CKBAXKUHHBIX YCIOBUAX C IOMOIIBIO
cymecTByomux TexHonoruii F'HKT B 3TUX CKBAXKHUHAX C
OTKPBITBIM CTBOJIOM.

TpaAUIIMOHHBIE METO/ bl YMEHbIIEHUS TpeHus 111 THKT
ObLIN COCPEAOTOYEHBI HA MEXAHUYECKUX WU XUMHUYECKUX
METO/IaX 111 OOCAKEHHBIX CKBAKMUH. Hanpumep, mocie
OOHIMPHOU NPOTrPAMMBI JIAOOPATOPHBIX UCCIEAOBAHUN
HEJIABHO ObLIA Pa3pab0TaHA CMA3Ka, KOTOPAsA CHUXKAET
koadpunmenTt Tperns THKT Ha 40—60% B HOBBIX,
4HCTBIX CKBaKMHAX (Livescu et al. 2014; Livescu and Craig
2015; Livescu and Craig 2018) . Takoe CHHUXXEHUE TPEHUS
HPHUMEPHO O3HAYACT yJBOcHUE OTKIOHEHU THKT ot
BEPpTUKAIN. OJHAKO 3(P(PEKTUBHOCTD CHUKEHUS TPEHUA
CMAa304YHBIMU MATEPUATAMHU NATAET B CKBAXKUHAX,
34IIOJIHEHHBIX [IECKOM WJIM NIPONINaHTOM. Kpome Toro, no
HEOOCAKEHHBIM CKBAXKHMHAM UMECTCS JIUIIb OIPAHUYEHHOE
YUCJIO UCCIEAOBAHNUN. 11 IPOXOXKAECHNA OCTAIOMNXCA
HepocsaraeMmbIMu 30—40% aanHBI HEOOCAKEHHBIX U
OOCAKEHHBIX CKBAKMH C IIECKOM HJIH ITPOIMIIAHTOM
HEOOXOAMMO COYETAHUE CMA30YHBIX MATEPUAJIOB C IPYTUMU
TEXHOJIOTUSIMH, TAKMMU KAK BUOPAITMOHHBIE MHCTPYMEHTHI U
TPAaKTOPBHIL.

WHCTpYyMEHT, paHEE NCIOIb30BABIIUNCA AJ1 UCCAEAOBAHNUA

CHHKEHUS TPEHUS METAJLII O METAJL, OBLII MOJU(PUIIPOBAH
JUIST UMATALAY CKBAXXUHHBIX YCJIOBHI CKOJIb3AMIETO
nuskeHUsS THKT B HEO6CAKEHHBIX B OOCAKEHHBIX
CKBa’KMHAX C IECKOM UJIM IPOIIAHTOM. DTO NO3BOJISET
U3MEPATh KOAPPUIMEHTBI TPEHUS MEXK/1Y METAIIMYECKON
noBepxHOCTHIO 'HKT 1 HEMETAIIINYECKOI IIOBEPXHOCTHIO
TIOPOJIbI U CJIOS ITECKA WJIX ITIPOIIIAHTA. DTOT IPUOOP ObLI
pa3paboTaH I UCCIEJOBAHUSA BIMAHUA TEMIIEPATYPHI,
JlaBJIEHUSI, CKOPOCTHU CKoNbxeHus 'HKT, mepoxosarocTu
MOBEPXHOCTHU U COCTABA )KUJKOCTH Ha KO3(PPUIIUEHT
TPpeHUA. [111 YUCTBIX CKBAXKHUH C O6CA’KEHHBIMH CTBOJIAMU
BJIMSTHUE IABJIEHUS U CKOPOCTH CKOJIBKEHHUSA OBLJIO CIA0bIM
B JIAOOPATOPHBIX UCIIBITAHUAX, B TO BDEMSA KAK BIIMSHUE
TEMIIEPATYPBI, MIEPOXOBATOCTH ITOBEPXHOCTH, TUITA

U COCTABA JKUJKOCTH OKA3aJI0Ch CYIECTBEHHBIM. 1714
OILIEHKM CHMDKEHUSA TPEHUA B HEOOCAKEHHBIX CKBAXKUHAX
HUCNOIb30BAJIOCH HECKOJIBKO O6PA3II0B IIOPO/BIL, B3ATHIX U3

TJIACTOB U KOJJICKTOPOB C PA3TMYHBIMHA CBOfICTBaMI/I, TAKMMHX

K4K IIOPHUCTOCTBD, IPOHULIAEMOCTb, PA3MEP IIOP U T. [I.

JJ11 Ty d1ero NoHUMaHu PaKTOPOB, BIUAIOIMINX Ha
CMA3BIBAIOIIYIO CIIOCOOHOCTD B HEOOCAXKEHHBIX CKBAXKUHAX,
HUCHBITAHUS IIPOBOJAWINCE C HECKOJIBKUMHU OO6pa3L1aMU

I'HKT pa3sHbIX MAPOK U CMA30YHBIMHU MATEPHUATAMU

KaK COOCTBEHHOU Pa3pabOTKU, TAK U CTOPOHHUX
IPOU3BOAUTEIIEH. BBIJIO OOHAPYKEHO, YTO B CKBAKUHHBIX
YCJIOBUAX XAPAKTEPUCTHUKU TPEHUS PAHEE PA3PAOOTAHHOM
CMA3KH CHUKAIOTCI C 40—60% /17151 06CAKEHHBIX CKBAXKUH J10
30-40% nst HEOOCAKEHHBIX CKBAKIH.

OTO nEpBOE JOCTYIIHOE B JIUTEPATYPE UCCIIEAOBAHUE,
COCTOSIIIEE U3 JIAOOPATOPHBIX UCIIBITAHUN HA TPEHUE,
BBIIIOJIHEHHBIX CO CMAa304YHBIMU MATEPHUAIAMU JJI5
nmuTanuu onepanni THKT B HEO6CAKEHHBIX CKBAXKMHAX
U1 CKBAXKUHAX C OOCA’KEHHBIMU CTBOJIAMHU, 3ATIOJTHEHHBIX
IIECKOM/IIPONIIAHTOM. JleTaJIbHOE ONMCAHUE IPOLEAYD U
PE3YAbTATOB UCIIBITAHUM CYIIECTBEHHO [IOMOI'A€T OTPAC/IHN

(CT) friction reduction technologies, such

as lubricants, vibratory tools, and tractors.
Although many of the extended-reach wells
are open-hole, there is a lack of understanding
in the industry regarding the predictable and
consistent friction reduction performance

at downhole conditions of the existing CT
technologies in those open-hole wells.

Conventional friction reduction techniques
for CT operations have been focused around
mechanical or chemical methods for cased
wells. For instance, following an extensive
laboratory testing research program, a
lubricant was recently developed that lowers
the CT coefficient of friction between 40 and
60% in new, clean wells (Livescu et al. 2014,
Livescu and Craig 2015; Livescu and Craig
2018). Friction reduction of this magnitude
roughly translates in doubling the CT lateral
reach. However, the friction reduction
performance of lubricants is diminished in
wells filled with sand of proppant. In addition,
very limited studies are available for open-
hole wells. To reach the remaining 30-40%
un-reachable length of open-hole wells and
cased-wells with sand or proppant, lubricants
are required to work in conjunction with
other technologies such as vibratory tools and
tractors.

The instrument previously used for metal-
on-metal friction reduction research was
modified to mimic the downhole conditions
of CT sliding movement in open-hole wells
and cased-hole wells with sand or proppant.
That is, the coefficients of friction between the
CT metal surface and the non-metal surface
of a rock and sand or proppant layer can be
measured. This instrument was designed
for researching the effects of temperature,
pressure, CT sliding speed, surface roughness,
and fluid composition on the coefficient of
friction. For clean cased-hole wells, the effects
of pressure and sliding speed were weak
in the laboratory tests, while the effects of
temperature, surface roughness, and fluid type
and composition were strong. For the friction
reduction in open-hole wells, several rock
samples taken from formations and reservoirs
with different properties, such as porosity,
permeability, pore size, etc., were used. The
tests were performed with several CT coupons
of different grades and both proprietary and
third-party lubricants, to better understand
the factors affecting the lubricity in open-
hole wells. It was found that, at downhole
conditions, the friction performance of the
lubricant previously developed decreases from
40-60% for cased wells to 30-40% for open-
hole wells.

This is the first study available in literature
consisting of laboratory friction tests
performed with lubricants to mimic the CT
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B IOHMMAaHUU BHYTPUCKBAXKUHHBIX (DAKTOPOB, BIUSIOMNX
Ha TpeHue 'HKT B HEOOCAKEHHBIX CKBAKUHAX C OOJIBIINM
OTKJIOHEHHUEM OT CTBOJIA, U J1s TOJIYYEHUS IIPEJICKA3YEMBIX
U IOCJIEA0BATEIBHBIX PE3YIBTATOB CHUKEHU S TPEHUS [
onepanuil Ha THKT B 3TUX CKBAKMHAX.

Ncnonb3oBaHme cuctemMsbl BXoa B
MHOIOCTBOJIbHbIE€ CKBaXXWHbI U MPOMbIBOYHOIO
WHCTPYMEHTa MeJj1IeHHOro BpalleHus

Ansa nosblweHns 3pPpeKTUBHOCTH

NPOMbIBKM OOKOBbIX cTBONOB Ha MHKT

Rob Crawford, Adam Wright, Downhole Tools International

B ¢BA3M € pacTyen oTpacieBord TEHACHLIUEN K
MHOTI'OCTBOJIBHOMY 3d4KAHUYHUBAHUIO CKBAXKUH CTAHOBATCS
O4YEBU/IHBIMU IPEUMYIIECTBA B YACTH 34TPAT U
IPOU3BOAUTENBHOCTH 34 CUET MOBBIMIEHUA 3(PPEKTUBHOCTH
BXO/la U OYHUCTKHU OOKOBBIX CTBOJIOB CKBAXKUH. JJOKA3a4HO, 4TO
ONEPALUHU 1O OUUCTKE YIYUIIAIOT IPOU3BOAUTEIBHOCTD
OOKOBBIX CTBOJIOB, U HA PBIHKE CYIIECTBYET MHOXKECTBO
PAa3JIMYHBIX BAPUAHTOB IPOMBIBOYHBIX HHCTPYMEHTOB.
Cpenu 3TUX IPOMBIBOYHBIX HHCTPYMEHTOB MEJIEHHO
BPAIAIOMUECSA IPOMBIBOYHBIE UHCTPYMEHTEI OOIaJA10T
JIOKA3aHHOU 60J1€€ BBICOKOU 3(P(PEKTUBHOCTDIO IO
CPAaBHEHUIO C TPAJUITUOHHBIMH IPOMBIBOYHBIMH
(dopcyHKkamMu. HOBBI U KOMMEPYECKHU KU3HECIIOCOOHBIH
MOAXOJ, COYETAET B C€6E TMIPABIUYECKH AKTUBUPYEMYIO
CHUCTEMY BXO/1d B MHOI'OCTBOJIBHBIE CKBA>KUHBI C MEJIIIEHHO
BPAIAIOMUMCS IPOMBIBOYHBIM HHCTPYMEHTOM JUJIS
HOBBIIEHUSA 3(PPHEKTUBHOCTH OYUCTKH OOKOBBIX CTBOJIOB C
HUCNOJb30BAHUEM TEXHOJIOTUIT U MTHCTPYMEHTOB, UMEIOMUXCS
CETOAHS HA PBIHKE.

B aTom crarbe npeacTaBieH yIydIEeHHbIN METOL OYUCTKH
OOKOBBIX CTBOJIOB C CUCTEMOH, COCTOSAIIEN U3 MHCTPYMEHTA
MHJEKCALTUH C BBICOKUM KPYTAIIUM MOMEHTOM JIJI5
OPHUEHTALIUH, THAPABINYECKOTO MIAPHUPHOTO COUYJIEHEHUA
C OTBEPCTHUEM JJI CTPABIUBAHUA JJIS1 CO3/JAHUA UHAUKALIUIH
MaJ€HUA JABJIECHUs, CDE3AEMOI'O IPOCCEIBHOIO JIEMEHTA JIJIA
06€CIIEYEH N BBICOKON CKOPOCTH OYMCTKU U BPAIAIOMIETrOCs
MPOMBIBOYHOI'O HHCTPYMEHTA C JOPA6OTAHHBIM KOPITYCOM
LEHTPATOPA U CMEHHBIMHU HACAAKAMUA. JIJIs1 HOBBIIEHUA
3P PEKTUBHOCTU OYUCTKU CKBAKUHBI JUIMHY COYJICHECHUSI
KOJIOHHBI UHCTPYMEHTOB U HAPYKHBIA JUAMETP LIEHTPATOPA
MOKHO OIITHUMU3UPOBATS JJIs1 OOECIIEYEHU I MAKCUMATbHON
LEHTPATU3ANUN MEJJIEHHO BPAIIAIOMETOCA HOCUKA
IPOMBIBOYHOT'O MHCTPYMEHTA.

CucreMa 6bL1a HACTPOEHA HA 623€ PACYETHOI'O CLIEHAPHUA
PaboThI, ObLIA BBIIIOJIHEHA IPOOHAS OYUCTKA /115
MOZEJIMPOBAHU oniepanuil. IIpogeMOHCTpUpPOBaHA padoTa
CHUCTEMBI BXOZId B MHOTOCTBOJIBHYIO CKBAKUHY U U3MEHEHU A
JaBJIEHUA OATBEPXKAECHUSA, KOTOPBIE, KAK OKUTAETCH,

OynyT HabII0AATHCS BO BPEMS PAOOTHL BBICOKASI CKOPOCTH
OYHCTKH 6blJIA JOCTUTHYTA 34 CYET CPE3AHUA JPOCCEIBHOTO
3JIEMEHTA, OIIUCHIBAIOTCA COOOPAKEHU S 10 KOMITOHOBKE

U KoOHpuUrypanuu. ITorpebHOCTb BO BXOJE€ B OOKOBbIE

CTBOJIBI U 9P PEKTUBHOMN OUUCTKE Oy/IET TOIBKO BO3PACTATh,
IIOCKOJIbKY OOJIBbIIEE KOJTUYECTBO GOKOBBIX CTBOJIOB
noTpedyeT BHYTPUCKBAXKUHHBIX pa6OT 10O MHTCHCU(PUKAIIUU
IIPUTOKA, B 3TOHM CTAThE NPEJCTABIICH BAPUAHT OO6CCIICUCHU A
peHTA6ENIBbHON U 3(PPEKTUBHOM ONIEPALIUU IO OYUCTKE.

Oxonuarue 6 creoyrowsem (75-m) nomepe scyprana
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operations in open-hole wells and sand/
proppant-filled cased-hole wells. Detailing the
testing procedures and results are of significant
help to the industry for understanding the
downbhole factors affecting the CT friction

in extended-reach open-hole wells and for
obtaining predictable and consistent friction
reduction results for CT operations in those
wells.

Using a Multilateral Entry Sys-
tem and Slow Rotating Wash Tool
to Increase Efficiency of Lateral
Cleanouts with Coiled Tubing

Rob Crawford, Adam Wright, Downhole Tools
International

With the rising industry trend in multilateral
completions, there is a cost and productivity
benefit resulting from increasing the efficiency
of entry and cleanout of lateral wellbores.
Cleanout operations are proven to improve
production from laterals and there exists a
variety of different options of wash tools on
the market. Among these wash tools, slow
rotating wash tools have been proven to be
more efficient during cleanout operations
when compared to traditional wash nozzles.

A new and commercially viable approach
combines a hydraulically activated multilateral
entry system with a slow rotating wash tool

to increase the efficiency of downhole lateral
cleanouts while utilizing technology and tools
that are on the market today.

This paper presents an improved method
of lateral cleanout with a system consisting of
a high torque indexing tool for orientation, a
hydraulic knuckle joint with a bleed port to
generate a pressure drop indication, a shearable
choke sub to enable high rate cleanout and a
rotating wash tool with modified centralizer
body and interchangeable nozzles. For well
cleanout efficiency, the articulated length of
the toolstring and the centraliser OD can be
optimised to ensure the slow rotating wash
tool nose is as centralised as possible.

The system was set up in an example job
scenario and a mock cleanout performed to
simulate operations. The job demonstrated
the operation of the multilateral entry system
and the confirmation pressure changes
expected to be witnessed during the job. High
rate cleanout rates were achieved by shearing
the choke sub and considerations for setup
and configurations discussed. The need for
lateral entry and efficient cleanout will only
increase as more laterals require stimulation
intervention and this paper presents an option
for providing a cost-effective, efficient cleanout
operation.

To be continued in our next (75) issue



