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Te3auncbl KoHdepeHLn No KONTIOOMHIroBbIM
TeXHOJIOrMIM Y BHYTPUCKBA)KHHbIM
pab6otam SPE/ICoTA 2020 (acts3)

SPE/ICoTA Coiled Tubing & Well Intervention
Conference 2020 Abstracts (part3)

MedxncoyHnapoorasn KorgepeHyiusa no
KOZAMIOOUH20BbIM 1MEXHOJIOLUAM U
srympuckearcurmrvim pabomam SPE/ICOTA
npowna 6 Byonernoce, wmam Texac, CLIA,
24-25 mapma 2020 2. Kongeperyus
nPOBOOUMCSL €IHCe200HO, OP2AHUSAMODAMU
KOHDeperuuL mpaoutiiuOHHO 6bLCINY UL
Obuyecmeo uriceHepos-1edhmAHUKO8

SPE 1 Accoyuauiss cneyudaiiicmos 1o
KOZUMIOOUH208bIM MEXHOJIO2UAM U
srympuckearcurrvim pabomam (1CoTA).

Cekumsa 15. TexHnyeckne peweHUa ANA BHYTPUCKBaXXUHHbIX

paboT B COXHbIX YCTOBUAX

[Joknagel, NpefcTaBneHHble B paMKax faHHOM CeKLMM, NMOCBSILLeHbI
BHYTPUCKBaXMHHbBIM paboTam, NPOBOAVMbIM B YCIIOBUSX CUITbHbIX
OCNOXHEHWNIA. B KaXaom [okafie NpeacTaBieHo peLleHre npobrem,
CBf3aHHbIX C aHOMaSbHO BbICOKMMW AABNEHUAMM 1 TeMNepaTypon,
TPYLHOLOCTYMHBIMM NOKaUMAMU, AAVHHBIMY TOPU30HTaNbHbIMM
YHaCTKaMm CKBAXKMH ¥ BbICOKOW CTOMMOCTbIO PaboT. Takxke OnmchiBaIoTCS
Cnocobbl NoBbILLeHWs 3hdeKTUBHOCTL paboT. B pamkax AaHHOM cekumm
ByLyT pacCMOTpeHbI OnepaLMoHHbIe 3aaaqn, paspaboTka YHUKanbHOro
000pyAOBaHNS U TEXHONOMMYECKUX NMOAXOL0B, @ TAaKXe WNPOKUIA CNekTp
Pa3NNYHbIX YCIIOBMM KaK AN BHYTPUCKBAXMHHbIX paboT, Tak 1 Ans pabot ¢
TpybonpoBoaamu.

M poBeneHme pa60T B TOPU3OHTAJIbHbIX
CKBa>UHax anuv HOW 6onee 4dKkmc

npumeHeHmnem NHKT 60,3 mm

Irma Irais Galvan, Genesis Mallanao, Garry McClelland, Jessica Perez,
Global Tubing LLC; Jason Skufca, Mary Suarez, Nine Energy Services

Texymuit pocT 0O’bEMOB JOOBIYU U3 33JIEKEH
HETPAJUIMOHHBIX 3A11ACOB C/IAHIEB B CEBEPHON AMEPUKE
IPOUCXOAUT 6IATOAAPS ONTUMM3AUH KOHCTPYKIIUH
CKBAXXKUH U TEXHOJIOTUHU PA6OT: 6OJbINAS IIUHA
TOPU3OHTAJIBHBIX YYACTKOB, BHICOKUE OO'bEMBI IPOMNITAHTA
U IPUMEHEHUE XKUJIKOCTEH JIJIsI TUPOPA3PbhIBA HA
BOJHOI OCHOBE. B 11€/14X OBBIEHU S IIPOAYKTUBHOCTU
U PEHTA6EIBHOCTH CKBAKHH JJOOBIBAIOIINE KOMITAHUU
MPOJOIKAIOT YBENUYUBATD JJINHBI TOPHU30OHTAIBHBIX
Y4YACTKOB C 3 10 4 KM. Takue JUIMHBI 3HAYUTEIBHO TTOBBIIAIOT
CIOKHOCTB PA60T, 4UTO IPHUBOJAUT K HEOOXOIHUMOCTH
PaCHINPEHUSA IKCILTYATAIUOHHBIX I'DAHHUL] IPUMEHEHHU A
TEXHOJIOTMH KOJNTIOOMHTIA. B JAHHON CTAThE PACCMOTPEHBI
HOAPOOHOCTU TEXHOJIOTMYECKOTO IPOIECCA, KOHCTPYKIHS
CKBA’KUHBI, 4 TAK)KE KOMIIOHOBKA HHU3a KOJIOHHBI, KOTOPAs
06€eCTIeYnIIa yCIIENTHOE BBITIOJIHEHUE PA60T C IPUMEHEHHUEM
THKT auametrpom 60,3 MM B CKBAKHHAX C OUYE€Hb JITTUHHBIM
TOPHU30HTAIBHBIM YYACTKOM.
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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 Societ) of Petroleum
Engineers (SPE) and the Intervention
& Coiled Tubing Association (I1CoI1A).

Session 15: Intervention Solutions in Challenging

Environments

Papers presented in this session represent some truly out-
standing well interventions performed in difficult, hazardous
environments. All face interesting challenges related to pres-
sure and temperature, geographic location, extended reach,
working environment, cost, and efficiency. This session will
cover operational challenges, customization of approach and
equipment, and a breadth of work environments, both well
and flowline applications.

Overcoming the Operational
Challenges of +13,000-ft Well Laterals
With 2.375-in Coiled Tubing

Irma Irais Galvan, Genesis Mallanao, Garry McClelland,
Jessica Perez, Global Tubing LLC; Jason Skufca, Mary
Suarez, Nine Energy Services

The latest growth of North American
unconventional shale plays is supported by the
shift towards improved well designs: extended
well laterals, high-intensity proppant loadings,
and adoption of slick water fluids for fracturing.
To optimize well productivity and economics,
producers continue to push the well lateral
boundaries from 10,000-ft to over 15,000-ft,
creating super lateral wells, which pose significant
challenges and pushed the boundaries of
extended reach Coiled Tubing (CT) operations.
This document outlines field operational details,
string design and downhole tool considerations
that had a major effect on the success of extended
reach CT interventions in super laterals with
2.375-in CT diameters.

Currently, several U.S. operators have succeeded
with 7,500-ft to 10,000-ft range laterals using
CT in post-fracture plug mill-out and clean-out
operations. These well designs and successive
service operations require larger CT diameters
and higher pumping pressures to effectively
complete job objectives. Generally, 2.375-in



Ha Texkymui MOMEHT HECKOJIBKO JOOBIBAIOMUX KOMITAHUH
B CIIIA yCIIENTHO BBIIOJHWINA PAOOTHI IO Pa30yPUBAHUIO
IpOOOK U MPOMBIBKE 1Tocie I'PIT ¢ IpUMEHEHHUEM
KONTIOOHUHTA. KOHCTPYKIIUU 3TUX CKBAXKHH TPEOYIOT
npuMeHeHus FTHKT 60bI1ero fuaMeTpa 1 60J1€€ BBICOKUX
JIABJIEHUH 3AKAYKHU JJI8 PENIEHNA IOCTABJIEHHBIX 33/4a4. Kak
MIPABUJIO, /IS PAOOTHI B YCJIOBUAX BBICOKUX JABJICHUN 1
GOBIUX [TYOHH UCTtonb3yioTcss THKT guamerpom 60,3 Mmm
IJIUHOM 60Jj1€€ 7 KM C IIOBBIIIEHHOM TOJIIIMHOM CTEHKU 1
6osee npoyHor Mapkoy cranu. Takue F'HKT o6ecneunBaior
00J1€€ BBICOKHH 32I14C YCTAIOCTHOM IPOYHOCTU HA U3rU6
U CTOUKOCTb K JIe(pOPMAIIHSIM BO BpeMsI PA6OT. [IJ1s1 OIIEHKU
appexrrusHOCTH THKT B CKBAXKMHAX C PEKOPIHBIMH
IYOGUHAMU ObLJIM IPOBE/ICHBI CJICIYIONUE PACYETHL: PACUET
Harpysok Ha 'HKT, pacueT Ha yCTOMYUBOCTDb IIPH U3THOE,
TUAPABINYECKHE PACYETDL, 4 TAKXKE PACYET CUJI TPDEHUS.
TaxoKe NP OLIEHKE ObUIN YYTEHBI TAKHE ONEPALTMOHHBIE
(PaKTOPBHL, KAK JOCTYIHOCTb OOOPYAOBAHUS, JIOTUCTUKA U
UHMPACTPYKTYPa MECTOPOXKICHUS.

Pe3ynbTaThl TOJIEBBIX PAOOT MTOKA3AJIH, YTO JAJIA
YCIIEITHOT'O MPOBEACHUA PAOOT B CKBAKMHAX C JIJIMHOM
TOPHU30HTAIBHOI'O yuacTKa 605ee 4400 M HEOOXOAUMO
HCIIOJIb30BATh BEICOKOTEXHOMOrUYHble THKT, MHCTPYMEHTHI
JULS CHDKEHH A TPEHH S, 4 TAKXKE XMUMUYECKUE JOOABKU U
CIIEUATIBHBIE TEXHOJIOIUH /I TTOBBIMEHUA 3(PPEKTUBHOCTH
pa6oT. ITpumenenre 'HKT 13 BBICOKOIIPOYHOM 3aKAJICHHOM
CTaJIM CO CNIENIUATIBHBIMH KOH(PUTYDALTUAMU TOJIIUHBI
CTEHKH, 4 Takke Hosermer THKT ¢ mepeMeHHOM TONUHON
CTEHKH (4 Pa3HBIX HOMUHAIBHBIX TOJIIITUHBI Ha 60 M
TPYOBI) OOECIIEYUNIIO YBETUUECHUE MAKCUMATIbHO! ITTyONHBI
JIOXOK/ICHUS 3260MHOM KOMIIOHOBKHU U ITIOBBIIIEHUE CPOKA
CI1y>K6BI TPYOBL. [1J151 yCIIEITHOT'O BBIIIOJIHEHWS pab0T 11O
IIPOMBIBKE CKBAJKMHBI C PACX00M 60see 600 1/MUH U
nasaeHueM cBoinie 500 aTM HEOO6XOAUMO HUCITOIb30BATH
CHEUAIBbHBIE MHCTPYMEHTBI [J11 PAOOTHI B CKBAXKUHAX C
OOJIBIIUM OTXOAOM OT BEPTUKAJIN, A TAKKE CIIELIUAJIbHBIE
XUMHYECKUE JOOABKU JUIA IOHUKEHUSA TPDEHUS.

Pexopabl, yCTAaHOBJIEHHBIE IIPU BBITIOJIHEHUH PA0OT,
TIOKA3BbIBAIOT BBICOKMH ITOTEHIINAJ OITUCAHHBIX TEXHOJIOIUNA
JUISL pAOOTHI B CKBA’KMHAX C OOJIBIINM OTXOJOM OT
BEPTUKAIN. THHOBAIIMOHHBIE PEIIEHUA IIPU PA3pAbOTKE
YCTBEBOI'O OOOPYJOBAHU S, 3A00HHOI'O OOOPYJOBAHUS,
noabope Mmarepuasia u Koupurypanuu I'HKT, a Takxe
YCOBEPIIEHCTBOBAHUE TEXHOJIOIUI U ONITUMU3ALTNAA
JIOTUCTUKHU — BCE 3TO B COBOKYITHOCTH ITO3BOJIMJIO YCIIENTHO
1 6E30MACHO BBITIOJIHUTH PAOOTHI U BBIBECTH TEXHOJIOTUIO Ha
HOBBIU YPOBEHD.

MpombiBKa NoaBoaHOro TpybonpoBoaa
¢ npumeHeHnem M'HKT c cygHa ans
LO0ObIYK, XpaHEHUS N OTIPY3KU HEPTH

Eduardo Delgado, Vinicius Rodrigues, Luis Fagundes, Halliburton

B cTaTbe PacCMOTPEHBI PA6OTHI IO U3BJICYEHUIO CKPEOKA
JULSL OYUCTKU TPYOOIIPOBO/A, OCTABJIEHHOI'O B IIOJIBOJHON
BbIKI/I,ZIHOI;I JIMHWUY B HCU3BCCTHOM MCCTC IIOCJIC HCYTAYHBIX
paboT no OUUCTKE. M3-32 OCTABIEHHOT'O CKPEOKA U
OTJIOKEHUI NAPA(HUHOB BBIKU/HAS JIMHUS CKBAKHUHBI CAMOM
KPYITHOM TOOBIBAIOIIEI KOMIIAHUHM HA CEBEPO-3AMATHOM
mesib(pe Bpazunnu 66112 TOMTHOCTBIO 330JIOKUPOBAHA.

Heob6xoauMo 61710 IPOBECTH THIATEIBHOE IJIAHUPOBAHUE
JUIS IPABUJIBHOT'O PACTIONIOXKEHHU A KOJIITIOOMHTOBOI'O

CT diameters of over +23,000-ft in length, that
feature a robust wall design and materials are
being used to withstand the combined pressure
loadings and access target depths, — while
minimizing bend cycle fatigue accumulation

and deformation during operations. Operational
plans comparing CT forces, lock-up behavior and
hydraulics analysis, along with friction matching
of post-job data evaluations, were used to
compare the CT performance in the newest well
lateral records. Other operational factors, such as
equipment availability, logistical issues, and field
deployment, are also considered in the analysis of
using CT in these complex wells.

Field results demonstrated that CT well
interventions in over 14,500-ft laterals are feasible
by using highly engineered 2.375-in CT, friction
reduction tools accompanied by fluids chemical
additives, and tailored operating techniques that
improve efficiencies. The application of high
strength quench and tempered material with
specific wall configurations that feature the use
of the thickest gauge used in a working CT string,
and the newest taper technology that transitions
through four nominal wall thicknesses within
couple hundred feet, — have been found to
maximize lateral reach capabilities and service
life in extended reach operations. The inclusion
of the latest technologies on extended reach tools
and fluid additives is a must to maximize friction
reduction and wellbore cleaning at rates of over 4
BPM and working pressures of over 7,000 psi.

These industry records demonstrate that the
potential for longer laterals is far from being
exhausted. Technological innovations on surface
equipment, downhole tools, CT materials and
highly engineered strings configurations, along
with refined operational practices and logistics,
are required to perform safe extended lateral
completions on a larger scale.

Customized Subsea Production
Flowline Cleanout with Coiled
Tubing from a Floating Production
Storage and Offloading Vessel

Eduardo Delgado, Vinicius Rodrigues, Luis Fagundes,
Halliburton

The recovery of a pipeline inspection gauge
(PIG) left in a subsea production flowline in an
unknown location after a failed cleaning and
inspection operation is discussed. Combined with
paraffin deposits, the production flowline of the
best offshore producer in northeast Brazil was
completely blocked.

Extensive planning was necessary to spot the
coiled tubing (CT) equipment to accommodate
the deck configuration of the floating production
storage and offloading (FPSO) vessel and to
overcome dimensional and load capacity
limitations. A customized extendable jacking
frame was manufactured to support the CT
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060PYJOBAHUSA C YYETOM KOH(PUT'YPALTUH ATYObI ITIABYYErO
Cy[HAa I XPAHEHU U BRIIPY3KU Ipoaykuuu (FPSO), a
TAKIKE JJIs1 IPEOAOJIEHUS OTPAHUYEHHNH 110 TA6apUTaM U
IPy30NOABEMHOCTH. [I71 yCTaHOBKM NHkeKTOpa THKT 1
06€ECTICYEHUST MECTA /17151 PA60OYErO OKHA OblJIa U3TOTOBJICHA
CHEUaNbHAS BBIABIKHAS OABEMHAS YCTAHOBKA. Takas
KOH(PUT'YyPALIUs YCTHEBOI'O OOOPYJOBAHUA ObLIA HEOOXOANUMA
JULS IPOBEJIEHUS PAOOT IO TPOMBIBKE MO BOJJHOI BBIKH/IHOM
JIMHUU CKBAXKUHBL [ aHAIN3a TUAPABINYCCKUX CUJI 1
HArPy30K OBLJIO UCIIOJIB30BAHO MPOrPAMMHOE OOECIIEUEHHE,
KOTOPOE NO3BOJIWJIO NOATBEPAUTD AOXOXKJeHue THKT

J10 32JJAHHOU IMTYOUHBI U O6ECIIEUNTD ONITUMAJIBHYIO
3(pPEKTUBHOCTD CTPYHUHOI IPOMBIBKU.

Tpy6bonpoBO[, ObLI YCIIENTHO OYMIIIEH OT OTIOXKEHUI
napadUuHOB, CKPEOOK ObLJI U3BJICYCH HA TIOBEPXHOCTD.
MownTax obopygosanust THKT Ha cynue FPSO Obli1 BBITTOJIHEH
6€3 IPOCTOEB U OCJIOKHEHUT.

B noknaze nokazaHa BO3MOXHOCTb puMeHeHust THKT
HE TOJIBKO JIJIS1 TPAAUIIMOHHBIX BHYTPHUCKBAXKUHHBIX PA0OT,
HO U IS pabOT B BBIKM/IHBIX TPYOOIIPOBOAAX CKBAXKUH
C BO3MOXXHOCTBIO MOHT2K4 YCTBEBOT'O OOOPYIOBAHHSA B
YCJIOBUAX OI'PAHUYEHHOM IUIOIAN U I'PY30IIObEMHOCTH.

B gaHHOM City4ae 6bl/1a U3TOTOBJIEHA CIIEITUAIbHASA
ycraHoBKa 'HKT, KOTOpas MO3BOIMIIA TPOBECTU MOHTAXK
060PYyNOBaHUA HA Cy[JHE C KPAMTHE OTPAHUYEHHBIM
Na1y6HBIM IPOCTPAHCTBOM U I'PY30IIOBEMHOCTBIO, B
PE3YIBTATE YETO MOCE HEYAAYHBIX PA6OT IO OYHUCTKE
CKPEOBKOM JOOBIYA YITIEBOJOPOIOB U3 CKBAKHUHBI ObLJIA
BO30OHOBJICHA.

YcnelwHoe BbiNonHeHWe paboT ¢ KoNTIoOUHIoM
B yd10BUAX OrpaHMLIEHHOVI nnowagun I'IaJ'Iy6bI
Steven Henry Craig, Epsa Sharma, Ayed Guembri, Kevin Peter, Baker
Hughes

ITpOMBIBKA CKBAKMHBI OT IECKA U IPOIIIAHTA OCTAETCS
OJJHHUM U3 HaNOO0JIEE€ PACIPOCTPAHEHHBIX BUIOB
MPUMEHEHUS KOITIOOUHTA B HE(PTETa30BOM OTPACIU.
OJIHAKO pabOTHI HA MIEIb(E ABIIIOTCS 6OIEE CIOKHBIMU
B CBA3U C OT'PAHUYEHHOCTBIO MATYOHOTO IPOCTPAHCTBA,
MEHBIIIEN I'PY30MOABEMHOCTBIO KPAHA ¥ HU3KHUM
JIACTOBBIM JIABJIEHUEM. B JAHHOI CTAThE PACCMATPUBAETCA
OJJHA U3 TAKUX CJIOKHBIX pab0T Ha MIEIb(E B YCIOBUAX
OTPaHUYECHHON IJIOAU NTATyObl, HECTOCOOHOM PA3MECTHUTD
Bech (10T 'HKT. B cTaThe NpeCTABIEHBI BCE BOZHUKIIIHE
OpPOO6JIEMBI U TEXHUYECKUE PENIEHN S, PA3PA0OOTAHHBIE IS
YCIIEMHOM HAMOTKM KOHIIeHTprudeckor THKT ¢ cynna n
MHOCJIEYIOUIETO BBIIIOTHEHUSA PAOOT.

Ilepsas 3aga4a o HamoTke THKT ¢ MOpcCKOro cyiHa
OB BBITTOJIHEHA C IOMOIIBIO [IBYX HHXKEKTOPOB — OJJUH
Ha CyJIHE, APYyToi Ha 1u1aTdopme. Heo6XOqUuMOCTh B
HAMOTKE C CYZJHA BO3HHUKJIA B CBA3H C OTPAHUYEHHON
IPy30NOABEMHOCTBIO ITAT(POPMBL, KOTOPAs ObLIA HUXKE
Beca KoHIleHTprdeckort THKT (Tpy6a 25 MM B Tpy6e 50 MM).
[Tocne BeinonHeHus paboT BbiIMOTKAa THKT mponsBoauiach
AHAJIOTUYHBIM CIIOCOOOM. B CBA3U C OrPaHUYEHHBIM
aJIyOHBIM IIPOCTPAHCTBOM OOOPYJOBAHUE 15 ITO1A4
JKMJIKOCTH M 230Ta (HACOCHI, PE3EPBYAPBI, 0OOPYIOBAHUE [T
NEPEMENTUBAHNA) PACIIONATAIIOCH HA CYAHE CHAOKEHMUSL.

B xo1€ paboT BO3HUKIN MHOT'OYHCIEHHBIE IPOOJIEMBI,
KOTOPBIE OBUIN YCIIENTHO PEMIEHBI 0€3 IPOUCIIECTBU,
CBA3AHHBIX C OXPAHOU TPY/4, IIPOMBIIIJIEHHON

80 Ne 1 (075) Mapr/March 2021

injector and provide room for a work window.
This fit-for-purpose rigging was necessary

to enable the viability of the cleanout in the
production flowline of the well. CT operation
modeling software was used to analyze the
hydraulic and force simulations to verify that the
CT would reach the target depth with optimal
jetting efficiency and would tailor the cleanout
methodology.

Paraffin was successfully cleaned from the
flowline, and the PIG was released and recovered
on surface. The CT was efficiently and safely
rigged up on a FPSO without any nonproductive
time or service quality issues.

The versatility of CT services to not only deliver
intervention services on conventional wells but
to also adapt to rig up in extreme geometries and
environments are showcased along with how CT
services can be applied to flowline interventions.

For this case, a customized CT frame was
manufactured to overcome the challenges of
rigging up on a vessel with extremely limited
deck space and load capacities and restoring
hydrocarbon production after a failed PIG
procedure.

Successfully Overcoming Small
Platform Limitations to Conduct

Coiled Tubing Operations

Steven Henry Craig, Epsa Sharma, Ayed Guembri, Kevin
Peter, Baker Hughes

Sand cleanouts remain one of the most
common applications of coiled tubing (CT)
in the oil and gas industry. However, offshore
operational complexity increases with deck
space limitations, lower crane capacity and low
reservoir pressures. This paper reviews one such
challenging offshore scenario, with limited spatial
capacity and not space for a full CT fleet. The
paper describes the challenges encountered and
the solutions formulized to conduct a successful
concentric CT boat spooling and intervention.

The first operational task of boat spooling
was completed from an offshore vessel to the
platform using two injectors, one on the vessel
and the other on the platform. The need for boat
spooling arose due to the limited lifting capacity
at the platform which was below the weight
of the concentric coiled tubing (CCT), 1-in. CT
constrained in a 2-in. string. At project end, the
CCT was removed in a similar manner. Deck
space was also limited and the fluid and nitrogen
support equipment (pumps, tanks, chemical
mixing) were located on a supply vessel.

Numerous challenges were faced during the
operation, all of which were successfully tackled
without health, safety or environmental (HSE)
incident. Additionally, there was a provision of
tanks and pumps on the platform to act asa
back-up in the event of failure of supply from the
vessel to the CT. This paper describes the methods



6€30MACHOCTBIO U OXPAaHOU OKpY»KaIoLIel cpensl. KpoMe Toro,
Ha IU1aT(OPME OBUTH NPEAYCMOTPEHBI 3aITACHBIE PE3EPBYAPDI

U HACOCBI, KOTOPBIE MOKHO OBLJIO UCIIONIb30BATD B CIYy44€
nepebOEB C MOAAYEH XKUIKOCTH U 430TA C CY/IHA HA IIAT(POPMY.
B ,Z[aHHOfI CTaThC OIIMCBIBAIOTCA METOIObI, MCIIOJIb30OBAHHBIC JI51
ycnenrHor HamoTku THKT gmnaoit 4520 M 06IuM BECOM

27 TOHH C Cy[IH4, 4 TAKXKE IIPEUMYIECTBA UCIIOIb30BAHUA
TAKOT'O METOJ[A HAMOTKU I10 BCEMY MUDY.

B A31aTCKO-THUXOOKEAHCKOM PETUOHE PA6OTHI C
KOJTIOOMHI'OM C UCIIOJIb30BAHUEM CY/THA CHAOKEHUS
BBIIIOJTHAIOTCS PETYIsApHO. OgqHako HaMoTKa 'HKT ¢ cygHa
ABJIAETCA JOCTATOYHO PENKON orepanuert. [Ipegnonaraercs,
4TO 3TO IEPBAS ONIEPALYS, IPHU KOTOPOU HAMOTKA
koH1eHTpryeckor THKT npon3BoguIace C CyJH4, 4 HACOCHOE
060PYAOBAHNE HAXO/IUJIOCh HA Cy/IHE CHabKeHU . [TogpobHOoEe
U3JIOKEHUE IPOLIECCA PAOOT, MEP 11O CHUKEHUIO PUCKOB,
TIOJTYYCHHBIX PC3Y/IBTATOB U M3BJICYCHHBIX YPOKOB 6YL[€T
HPEACTABIAT OCOOYIO IEHHOCTD JIJISI OTPACIIH.

TLIJ,aTeJ'IbHOG nnaHWpoBaHune, MmoaesimpoBaHune
nnpoeeneHmMe NOBUJIbHbIX pa60T c noMouwbio
'HKT B ckBaXXnHax ¢ aHOMarsibHO BbICOKMMMU
gaBneHunem mn TeMHepaTypoﬁ B ydJ1oBUAX
arpeccmBHoM cpepbl Ha bnvxHem BocToke
noseonuno nseneyb bonee 20 km Tpy6 MHKT
Ademola Lawal, Weatherford Oil Tools Middle East, Kuwait; Khaled
Saleh, Abdulaziz Al-khudari, Kuwait Oil Company, Kuwait; Joan Josep
Vidal, Roy MacKenzie, Cesar Perozo, Weatherford Oil Tools Middle
East, Kuwait

YV oHOTO U3 O1nepatTopoB Ha biauskHeM BocToke 661710
HECKOJIBKO CKBA>KHUH C 4aHOMaJIbBHO BBICOKMMH JJABJIEHUEM
U TEMIIEPATYPOH U ATPECCUBHOM CPEJION, KOTOPBIE ObLIN
OCTAHOBJIEHBI U3-34 IPUXBATA THOKOU TPYyOBL. KOHCTPYKIIUA 1
COCTOSIHHE CKBA>KUH UCKJIIOUHJIN BO3MOXKHOCTb IIPUMEHEHU S
TPASULUOHHOM yCTaHOBKU KPC (KaIUTaJ1bHBIA PEMOHT
CKBa’KMH), IO3TOMY aBAPHUIHYIO TPYOy HEOOXOAUMO OBLIO
MU3BJIEYb HA IOBEPXHOCTD C MOMOMIBIO I'H/IPABINYECKON
ycTaHoBKU KPC 1 crieninaibHOTO JIOBUJIBHOT'O OOOPY/IOBAHUSL.
[ npoBeeHNs 0€30IACHBIX U 3(P(PEKTUBHBIX PAOOT
0 (PPE3EPOBAHUIO U U3BJIIEYEHHIO TPYOBI TPEOOBAIICS
BBICOKOKBAJIM(PUITUPOBAHHBIA PA6OUYHH IEPCOHAII, KOTOPBIH
CMOT ObI NOAOOPATH NIPABHUJIBHOE OOOPYIOBAHUE JJI8 KAXKA0ONU
CITYCKO-TIOA'beMHOM onepanyu (CI10).

Pa60OTBI OBLIU BBIIOJIHEHBI YCIIEIITHO 6I1arofapst
TIIATEJIBHOMY INIAHUPOBAHUIO U IPUMEHEHUIO
BHYTPHCKBAXKMHHOT'O OO0PYIOBAHU A, TOAXOIAIIETO JIJIS
paboT B CKBA>KUHAX C AHOMAJIBHO BBICOKUMH JIABJIEHUEM
U TEMIIEPATYPO. [IJ1s1 yCIIENTHOM pa®OThl HEOOXOAUMBI
BBICOKOKBAJTM(PUITUPOBAHHBIA PA6OYHH IEPCOHAIL, HA/IEKHAS
TEXHOJIOTMA U IPABUIbHASA KOH(PUTypALIH 3a00MHON
KOMIIOHOBKH. B pe3y/bTaTe 6bJI0 OOECTIEUEHO:

* [Ty1an IMKBUAAITAN ABAPUI 1 KOHTPOIb HAJT CKBA)KUHOMU.

* ITog60p NPaBUIBHON MAPKH CTAJIN OOOPYAOBAHUA [T
PabOoTHI B KOPPO3UOHHO-aKTUBHOU CPEJIE.

¢ VyeT BCEX BO3MOKHBIX OCJIOKHEHHUH B XOZI€ pa0OT.

* TimarenbHOE IJIAHUPOBAHUE PAOOT. B 15 CKBAXXUHAX ObLIN
BBINIONIHEHBI 60J1ee 1082 CITO. Ha moBEPXHOCTD OBLIO
ussjiedeHo dosee 20 km Tpyd 'HKT nuamerpom
31,7-44,5 MM. B 00111€T1 CZIOKHOCTH pa0OThI 3aHSIN
42 664 yenoBeKo-4aca 63 MPOU3BOCTBEHHBIX TPABM U
HENPOU3BOAUTEIBHOIO BDEMEHM.

utilized to successfully boat spool 14,825-ft

of pipe of total weight 27-tonnes and cascade
the benefits to future boat spooling operations
throughout the globe.

While catenary CT operations are common in
the Asia Pacific, boat spooling remains a relatively
rare operation in the industry. It is believed this
is a first operation where a CT operation was
conducted in this manner with the fluid and
nitrogen pump on a supply vessel and boat
spooling was conducted for CCT. Detailing
the execution procedures, risk mitigations,
operational results and lessons learning will be of
value to the industry.

Meticulous Planning, Design, and
Execution of Thru-Tubing Fishing
Campaign in Corrosive HP/HT Wells

for NOCin the Middle East Recovers
more than 68,000-ft of Coiled Tubing
Ademola Lawal, Weatherford Oil Tools Middle East,
Kuwait;Khaled Saleh, Abdulaziz Al-khudari, Kuwait Oil
Company, Kuwait; Joan Josep Vidal, Roy MacKenzie,
Cesar Perozo, Weatherford Oil Tools Middle East,
Kuwait

An operator in the Middle East had several
corrosive high-pressure wells which were shut in
due to stuck coiled tubing. The well design and
status eliminated options for conventional work-
overs, so the fish had to be recovered to surface
utilizing a Hydraulic Workover Unit and specialist
Thru-Tubing fishing equipment. This required
highly experienced fishing & milling personnel
who could ensure the correct equipment was
used for each run-in hole, thereby enabling a safe
and efficient operation.

Successful execution was based on detailed
up-front planning and application of thru-tubing
well intervention services for high pressure/
high temperature (HP/HT) conditions. The ideal
operation would include selection of the right
personnel, technology and bottom-hole assembly
(BHA) configuration that would offer:

* Built-in contingencies for pressure control.
» Meet the material selection guidelines for
operations in the corrosive environment.
* Allow for adequate consideration for all possible
contingencies that may arise during the
operation.
Following this careful up-front planning, more
than 1,082 runs were carried out in 15 wells.
More than 68,000-ft of coiled tubing, with sizes
ranging from 1.250 in. — 1.750 in, was recovered
to surface. In total, more than 42,664 man-
hours were completed with Zero LTIs and Zero
NPT.
This paper serves to highlight the value that
competent up-front planning, equipment
selection and choice of personnel adds to an
extremely high profile and complex fishing
campaign. This allowed complex fish to be
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B cTaTbe NOAUYEPKHYTO, UTO CJIOKHBIE IOBUIBHBIE PAOOTHI
B TAKHUX CJIOKHbBIX YCJIOBUAX OBbILJTN BBIITOJTHEHEI YCIICIITHO
6Haroaap;{ TIIATC/IIBHOMY INITAHUPOBAHUIO, IIPABUJIBHOMY
BBIOOPY OOOPYAOBAHUA U PA6OYETO NEPCOHAA. DTO
IO3BOJINJIO U3BJICYb ABAPUNHBIN UHCTPYMEHT U3 CKBAXKUH
U BOCCTAHOBHUTB JOOBIYY 6€3 TOPOrOCTOAMUX PAOOT O
KAaIUTAJIbBHOMY PEMOHTY. B KOHEYHOM CYETE ITO U30ABUIIO
OnepaTopa OT OONMBIIUX PACXOAOB.

NpuMeHeHMe TEXHONOTNU CTPYNHOM
OCLMNNALMN Ha KONTIOOMHIe Ans NpPOMbIBKU OT
OT/IOXXEHWIN B CKBaXXMHE C aHOMaJIbHO BbICOKMMM
TemnepaTypoun 1 AaBneHUeM, NPeBbIWAOWNMMN
orpaHuyeHus geuratensi. OnbIT paboTbl B
CeBepHom mope CoegnHeHHoro KoponeBcrBa

Konstantin Ermakov, Richard Hampson, David Barclay, Halliburton

B AaHHOM IOKJIA/I€ IPEACTABIEHBI OCJIOXKHEHU S, KOTOPBIE
BO3B/JICUCTBYIOT HA 3300HHBIE KOMIIOHOBKH, CITYCKAEMBIE
H4 KOJITIOOUHTE, IPU pa00TE B CKBA)KUHAX C AHOMAJIbBHO
BBICOKMMM TEMIIEPATYPOH U JABJIEHUEM C HAJTUYHUEM
HOCTOPOHHUX KUAKOCTEN. TaKKE NMPE/ICTABICHBI CIIOCOODI
pEIEHN YKa3aHHBIX IPOOJIEM.

B Ka4ecTBe 3a1aCHOTO CIIOCO6A YIIPABIEHUA 3200MHBIM
KJIAIIAHOM-OTCEKATEJIEM ObLIa BBIOPAaHA KOMITIOHOBKA
C TUJPABIUYECKUM HHCTPYMEHTOM NEPEKIIOYEHU U
YAapHBIM HHCTPYMEHTOM, CIIYCKA€Masl HA KOJITIOOUHTE.
KOHCTPYKIIHA TAKOT'O THIIA KJIAIIaHA TO3BOJISET YIIPABIATH
KJIAIIAHOM IIyTEM ONPEAECTIEHHON NOCIEA0BATEIBHOCTH
[JUKJIOB U3MEHEHUA IABJICHU. DTOT CIIOCOO yIIPABJICHUSA
PaboTAET TONBKO B TOM CJIYy44€, €CIN HA KJIATIAH BO3JICUCTBYET
auddepeHnanbHoE JaBneHue. [1ocae BOSHUKHOBEHHU S
OCJIO’KHEHUH C YIIPABJICHUEM KJIAITAHOM [IUKIAMH
U3MEHEHU JABJICHUSA ObLJIO IPUHATO PEIMIEHUE UCIIONb30BATh
KONTIOOUHT. [TOCIE NEPEKTIOUEHH KJIATTAHA B CKBAXKUHE
C QHOMAJIBHO BBICOKMMHU TEMIIEPATYPOI U JJABJIEHUEM C
OTKPBITBIM CTBOJIOM ITPOBOJANIUCH PAOOTHI HA KabeIe,
OJJHAKO Ka6€JIb IIOBUC B CKBAKUHE, U IIPOUTHU 32JAHHYIO
INIYOUHY HE TTOTy4YHUIOCH. [IepBOHAYAIBHBIE UCCIEJOBAHUA
MOKA3aJIH, YTO IIPUINHOI IPOOIJIEMBI SIBJISETCA OOPA30BAHUE
NPOOKH B CKBAKMHE: METAJUTMYECKAA CTPYKKA B COYETAHUH C
OTJIOKEHUSMHU PACTBOPA HA HEPTAHOIM OCHOBE U KAPOOHATA
KaJIBLIUA. BBLIO NPEANIPUHATO TPU IMTONBITKU OYUCTKHA
MPOOKHU C IBYyMs PA3JIUYHBIMH THUIIAMH BBICOKOHATIOPHBIX/
BBICOKOTEMIIEPATYPHBIX JJBUT'ATEJIEN, OJJHAKO ITOCIIE
KOPOTKOTO BO3/ICHICTBUA 9KCTPEMAIBHBIX CKBA>KUHHBIX
TEMIIEPATYP OHU 3AKOHYUJINCH OE€3yCIIENTHO.

B KauecTBE AIBTEPHATUBHOI'O BADUAHTA YCTPAHEHUA
POOKU OBLIIO IPUHSITO PEMIEHUE CITYCTHUTD KHU/IKOCTHBIN
ocuungTop Ha THKT. B pesynbrare 6614 IPOBEIEHA
YCIIEIIHAS IPOMBIBKA IIPOOKH C ITOCJIEAYIOMIEH KUCIOTHOM
06pPaBbOTKOM OTKPBITOI'O CTBOJIA 33 OJJHY CITyCKO-TIOJ/bEMHYIO
OIIEPALIUIO C OHOM U TOM K€ 3200MHOIM KOMIIOHOBKOI.

M pnMmeHeHne CKBaXXMHHOIo TpaKTopa BbICOKOM
mMouwHocTt Ha MTHKT gna ocBoeHUs cKBaXKMH

c 6bonblNM OTX0A0M OT BepTukanu c dLUH

Hussain Alsaiood, Abdulrahman Otaibi, Laurie Duthie, Saudi Aramco;
Umut Aybar, Schlumberger; Andrew French, WWT International

3a9aCTyI0 151 BOCCTAHOBJIEHUS KOJIEKTOPCKUX
CBOMCTB IIJIACTA IOCJIE OYPEHUS U 111 OOECIIEYEHUS
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recovered, restoring production without the need
for a costly work-over operation and ultimately
saved the operator from major expense.

Using Fluidic Oscillation Technology
with Coiled Tubing to Cleanout
Scale from a High-Pressure/Extreme-
Temperature Well Beyond the
Limits of an HPHT Motor: A Case
Study from the UK North Sea

Konstantin Ermakov, Richard Hampson, David Barclay,
Halliburton

This paper explains some of the challenges
that are faced with coiled tubing (CT) bottom
hole assemblies (BHA) when working in
high-pressure/extreme-temperature (HP/ET)
environments with unfavorable fluids and how
these challenges were successfully overcome.

CT was selected as a contingency to operate
a downhole completion isolation valve with a
hydraulically activated shifting tool and impact
tool. By design, this type of valve is operated
using a sequence of pressure cycles, working only
when a certain differential pressure is present
across the valve. CT became the primary option
when problems occurred during the pressure
cycle operation. After shifting the valve, wireline
operations also encountered problems when
they hung up prematurely and could not pass
adepth in this new HP/ET well with an open
hole completion. Initial investigations found
that a blockage of swarf combined with settled
oil-based mud and calcium carbonate fallout
was the source of the problem. Three attempts
with two different types of high-pressure/
high-temperature (HP/HT)-rated motors ended
unsuccessfully after only short exposure to the
extreme downhole temperatures.

As an alternative solution, a fluidic oscillation
tool was run on the CT in an attempt to clear the
blockage. This method resulted in a successful
cleanout followed by an acid treatment of the
open hole section in a single run with the same
BHA.

Powerful Hydraulic Coil Tubing

Tractor Facilitates Stimulation
Application in Extended Reach Wells
Thru Completion Operations

Hussain Alsaiood, Abdulrahman Otaibi, Laurie Duthie,
Saudi Aramco; Umut Aybar, Schlumberger; Andrew
French, WWT International

Matrix acid stimulation in carbonate formations
can often be vital to remove formation damage
post drilling and achieve a more uniform
production profile. Reaching well total depth (TD)
is critical for an effective treatment in extended
reach wells (ERWs) completed with an electrical
submersible pump (ESP). The ESP completion
with minimum restriction of 2.44-in. limits



OJJHOPOJHOTI'O IIPUTOKA B KAPOOHATHBIX IJIACTAX UCIIONb3YIOT
MATPUUHYIO KMCJIOTHYIO OOPA6OTKY. [17151 3(p(PEKTUBHOM
06PabOTKHU CKBAKHH C OOJIBIINM OTXOJOM OT BEPTHUKAJIHN

C 3NEKTPOLIEHTPOOEKHBIM HACOCOM (DLIH) OYeHB BAXKHO
JIOBECTH 3200MHYIO KOMIIOHOBKY JO 3106051 CKBA’KUHBL.
Hanuuwe B ckBaskuHe DIIH ¢ MPOXOHBIM IHAMETPOM 62 MM
OI'PAaHHUYHBAET MAKCUMAJIBHBIN HAPYKHBIHM fruaMeTp THKT

¥ 3200MHOM KOMITOHOBKH. [I1s1 noBeaeHus THKT go 32605
JIy4IIIE BCETO NOAXOAAT TUPABINYECKUE TPAKTOPHI

(Saiood u gip., 2018).

J17151 pabOTBI B CKBAXKUHE C TAKMUM ITPOXOHBIM JUAMETPOM
MOKHO MCNOIB30BaTh TONBKO 'HKT ¢ tnamerpoMm 50,8 MM 1
TUIPABINYECKHE TPAKTOPBI C HAPYKHBIM JUAMETPOM 54,0 MM
U MAKCUMaJIbHBIM TATOBBIM ycunueM 1,45 1. [IpegsapurenbHOE
MOZEIUPOBAHHUE PA60T 1ToKa3aso, yro 'HKT 50,8 Mm u
TUAPABIUYECKUI TPAKTOP pa3mepa 54,0 MM HE JOCTUTHET
32004 1U3-32 HEOIATONIPHUATHOU TPAEKTOPUH, YTO HE O3BOIUAT
YCHENTHO IPOBECTHU OOPAOOTKY. B KaueCTBE a7IbTEPHATHUBBI
MOJKHO JIO yCTAaHOBKU DIIH IpOBECTH KUCIOTHYIO OOPAOOTKY
c ucnonb3oBanueM 'HKT pasmepa 73 MM U THIPABIUTYECKOTO
TPaKTOpa pazMepa 89 MMm.

DTO NO3BOJIAET NOBBICUTh MAKCUMAJIBHOE TATOBOE
ycunue 10 4,2 T, 9TO rApaHTHUPYET JOXOXKICHUE /10 320051
U obecrieunBaeT 3PPHEKTUBHYIO O6paA0OTKY. Takske THKT
pasmepa 73 MM 06ecTieurnBaeT 60s1€€ BBICOKUU PACXO/[]
3aKadky — 10 800 ni/muH (pacxop aiisa FHKT pasmepa
50,8 MM — 320 J1/MHH), YTO IIO3BOJISAECT COKPATUTD BPEMSA
KHUCJIOTHOU OOPabOTKH, OBICTPEE JOCTUYD ONITUMAIBHOI'O
pacxopa 3aKa4KH, CO34aTh CETh IMPOTAKEHHBIX KAHAJIOB B
KapOOHATHOM IUIACTE U COKPATUTD BPEMSA PAOOTHI HACOCOB
Ha 50%. [Tociie OypeHus OypOBasi BBIIIKA OCTAETCS HA
CKB2)KMHE BO BpEMsI IIPOBEJCHUSI KUCJIOTHON OOPAOOTKU.
3aTeM NIPOU3BOANTCSA YCTAHOBKA KOMIIOHOBKH BEPXHETO
3aKaH4YMBaHUA C DIIH ¢ MUHMMaJIBHBIM IPOXOJHBIM
JUAMETPOM.

JaHHOE TEXHUYECKOE PEMIEHNUE ABIAETCA AJIbTEPHATUBON
JUISL CTAH/IAPTHBIX pA0OT C KOJITIOOMHIOM B CKBAKHHAX
C 60JIBIINM OTXOJIOM OT BEPTHUKAJIHN U CY’KEHUAMHU B
KOMIIOHOBKE 34KaHYUBAHUA, IOCKOJIBKY OCHOBHOM 33/1a4€eN
SIBJISIETCS IPOBEICHUE OOPAOOTKHU 110 BCEMY UHTEPBAJLY.
JaHHBIN METO/ C UCTTIOJIB30BAHUEM ' PABINYECKOTIO
TpakTopa 89 MM HAa THKT 73 MM O3BOJIMJI yCIIENTHO
IIPOBECTH OOPAOOTKY OTKPBITOI'O CTBOJIA 10 340051 HA IVTyOUHE
8230 M B YCJIOBHSAX AIPECCUBHON CKBAXKWHHOM CPEZBI.

MoBblWeHne obbeMa 3akayku rasa Ha 30%
B HarHeTaTenbHOW ra3oBOW CKBaXXuMHe
nyTem n3onaumm MHTEPBaNoOB B YCJIOBUAX
orpaHunyeHus No NPOXogHOMY gMuameTpy
Maria Camila Laguado, Robert Allan Murphy, Weatherford

HarnerarenbHas ra30Bas CKBaKUHA Ne 31 MCIOIb30BAIACH
JULS TOOBIYH I'A30BOTI'0O KOH/IEHCATA M3 IIACTOB Bapko,
I'yaganyne nu Mupagop. HarnerareabHas CKBAKHMHA
obecneunBaa 3akadky 420 000 M ra3a B IEHb B IIACTHI
bapko, I'vaganyne u Mupazaop. Ilociie onpeaeieHHOro
neprojia paboThl CKBAXKHUHBI ObLJIO IIPOBEJEHO HECKOIBKO
UCCJIEJOBAHNN, KOTOPBIE TTOKA3AJIH, UTO I'd3 PACTIPEAEISIICS
HEPABHOMEPHO MEXY TPEMS IJIACTAMH, U OCHOBHON OO'bEM
ra3a yxo/AuJ B BEpXHUM IJI1aCT MUpaop.

Tlocie TIHATENBHOTO U3yYEH U TPOOIEMBI JOOBIBAIOMIEH
KOMMAHHUET OBLIO IPUHATO PEMIEHUE MPOBECTH PAOOTEI

the coil tubing (CT) and downhole tools size.
Hydraulically powered CT tractors are an ideal
solution to pull the CT to TD (Saiood et al. 2018).

The completion minimum restriction only
allows for 2-in. CT with 2-1/8-in. OD hydraulically
powered CT tractors and a maximum pulling
force of 3,200 Ibs. Pre-job CT design-aided
simulations predicted the 2-in. CT size and a
2-1/8-in. CT tractor would not reach well TD due
to unfavorable trajectory and therefore potentially
jeopardizing a successful stimulation treatment.
An alternative method is to utilize 2-7/8-in. CT
combined with a 3.5-in. hydraulically powered
tractor to conduct matrix acid stimulation prior
to installing the upper ESP completion with
restricted ID.

This alternative arrangement allows for a
maximum pulling force of 9,200 Ibs, ensuring a
greater reach in ERWs and effective treatment. It
also tolerates higher pumping rates with 2.875 in.
CT (up to 5 bbl/min as compared with 2 bbl/min
for 2-in. CT), reducing the exposure time of acid
on surface, reaching optimum rates faster creating
favorable wormbholes in the carbonate formation
and reducing the pumping operation time by up
to 50%. Matrix acid stimulation is then completed
with the drilling rig still in position post drilling
operations. Thereafter, the upper ESP completion
with restricted ID is installed.

This engineered solution provides an alternative
for CT interventions in extended-reach horizontal
wells featuring completion restrictions, where
the main challenge is to maximize the reach for
optimum stimulation. The approach of combining
the 3.5-in. hydraulically powered tractor with
2.875-in. CT pipe successfully enabled effective
stimulation of the openhole section to a 27,000-ft.
TD in a challenging downhole environment.

Gas Injection Well Zonal Isolation
Achieved Despite Wellbore
Restrictions, Increases Gas
Injection by More than 30%

Maria Camila Laguado, Robert Allan Murphy,
Weatherford

A gas injection well 31 was being utilized to aid
in the condensate production from the Barco,
Guadalupe and Mirador formations. The injection
well utilized 15 MSCFD into the Mirador, Barco
and Guadalupe formations. After some time
in operation and following several injection
evaluations, it became clear that most of the
gas injected was entering the upper Mirador
formation rather than being equally distributed
across the three formations as planned.

After an extended review of the situation,
the operator decided to work the well over in
order to improve the condensate base curve
that is associated with the Barco/Guadalupe
formations of the neighboring wells. By closing
off the perforations in the Mirador, all of the gas
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B CKBA>KHHE JIJI TOBBIMIEHUS 3(P(HEKTUBHOCTH JOOBIYN
KOHJICHCATA U3 IIACTOB bapko u I'yajganyie B COCEIHUX
CKBA’KHMHAX. BBIJIO IPUHATO PEMIEHNUE N30THUPOBATD
nep@OpParMOHHBIE OTBEPCTUA B IJIACTE MUPAIOP, B
PE3YJIBTATE YETO I'a3 OyJET 3aKAYNBATHCA B IUIACTHI BapKo 1
I'yapanyne, a KOHAEHCAT OyAET JOOBIBATHCA U3 ABYX COCETHUX
ckBakuH 40Z 1 H38. B mnTepBane maacta Mupagop ObL1o
HEOOXOIUMO U30JIUPOBATh TPH Y4ACTKA NEPHOPATMOHHBIX
OTBEPCTHIL: 4724—4764 M, 4694—4724 M, 4660—4691 M.

Cekums 16. O6meH 3HaHUAMU Ha cteHpax VI

3J'IeKTpOHHbIe CTeHAbl NO3BONAIOT NNMYHO BbIC/yLLAaTb KaXXA0ro AoKNnaa4mka n
nony4nTb 4OCTaTto4HO I'IOJJ,pO6Hy}O I/IHd)OpMaLI,I/IIO. CeKLLVIFI BKJTIO4Ha€eT pa3Hble
TeMbl JOKNaOoB, OAHAKO TeEMaTKKa COOTBETCTBYET AOKTadaM B OPYTrnX
CeKkumsax.

VlHHOBaLI,VIOHHaﬂ cncreMa mexaHmn4eckoro
CABOEHHOIO Nnakepa no3Bojiniia NpoBectn
NMOBTOPHYIO 8-CTa,EI,VIl7IHyI-O o6pa60TKy CKBa>XUMHbI
3a O4HY CnNyCcKo-NnoagbeMHYIO ornepauunto C
noanegyoowmnm ysenmnvyeHnemM npnemMmnctoctm

Ha 2000%. OnbIT paboT B IHAMK

Nikita Kothari, Vikram Unnikrishnan, Matthew Solfronk,

Baker Hughes

ITocsie HECKOJIBKHUX MECALIEB AKCILIYaTALUU
HAI'HETATEIbHOU CKBAXKMHBI HA HEJOCTATOYHO BBICOKOM
PACXO/E 3aKAYKU 110 CPABHEHHUIO C COCEAHUMMU CKBAKMHAMU
Ha OOJIBIIOM MECTOPOXKACHUU B THAMY IPUEMHUCTOCTD
yI1aja IPAKTUYECKHU 10 HysIA. KaK IIpaBuiIo, Ha JaHHOM
MECTOPOXAECHUU OOPA0OTKA CKBA’KHMH MPOU3BOJJUTCS
OPSAMOI 3aKAYKOH CONMAHON KUCIOTHI B HKT ¢ BEICOKMM
pacxonoM. OHAKO PE3YABTATHI TAKUX OOPAOOTOK ObIIN
HE3(PPEKTUBHBIMU U3-34 PA3HBIX BEJTUYHUH IPOHUI[AEMOCTH,
MOPHUCTOCTH U JABJIEHUS B PA3HBIX IPOAYKTUBHBIX
UHTEPBAIAX.

Briepsble HA JAHHOM MECTOPOXKIECHNH JIJII TOYEYHOM
06pPa60OTKU U U30JISILIUU UTHTEPBAJIOB ObLIA UCIOIb30BAHA
MHHOBALIMOHHA CUCTEMA CABOCHHOI'O ITAKEPA C ABYM S
MEXAHUYECKUMHU YIVIOTHUTEIBHBIMU 37IEMEHTAMU. CUCTEMA
CIIBOEHHOT'O ITAKEPA C BBICOKUM PACXOJIOM U IABJIEHHEM ObLIA
BBIOPAHA /I IPOBEAECHUA TOYEYHOI OOPAOOTKH HECKOJIBKUX
MHTEPBAJIOB 33 OJHY CITYCKO-TIOLbEMHYIO OIEPALIUIO C LIEIBIO
MHUHHUMM3AIUN BDEMEHHBIX 3aTPAT.

B KOHCTPYKIIMIO KOMIIOHOBKH /1 JAHHOM CKBAKUHBI
BXOJMJIO IBA MEXAHUYECKUX [TAKEPA C ABYM
YPaBHUTENBHBIMH KaanmaHaMmuy, nopt I'PIT, a Taxkxe
IIPOMBIBOYHAs CeKLMsA. CHA4YaJ1a IIPOU3BOAMIACH AKTUBALINA
HUJKHET'O ITAKEPA CKATUEM, 3ATEM AKTHUBALIUA BEPXHETO
MaKepPa HATSKEHUEM, UTO B PE3YJIBTATE OOECTIEUNBAIIO
U30JIALINIO MEKITAKEPHOM 30HBL IIpH 3TOM OTKPBIBAJICI
nopT I'PIT 1 mpOU3BOANIACH 3aKAYKA KUAKOCTHU I10 TPYOaAM
B MEXITAKEPHYIO 30HY. [Tocse npoBeieHNus 06paboTKN
LEJIEBOTO UHTEPBAJIA CUCTEMA CABOEHHOTIO ITAKEPA
JEAKTHBHUPOBAJIACH IO AHAJIOTUYHOU IIPOLIEIYPE B OOPATHOM
HOPSAJKE. YPABHUTEIbHBIE KJIATAHBI OOECTIEYNBAIA
COOOIIEHUE MEXKY BCEMU CEKITUAMU KOMIIOHOBKH, UTO
MO3BOJIAJIO IEPENBUTATHE KOMIIOHOBKY BBEPX ITO CKBAXKUHE
JUIs1 O6pabOTKU CJIEIYIOUIEIO UHTEPBAJIA.

B manHOM cTaThe NpeACcTaBIeHO OMCAHNUE CUCTEMBL
CIIBOEHHOTO ITAKEPA, AaHAJIN3 IIPOBEJEHHBIX PA6OT U
U3BJIEYEHHBIE YPOKHU I10 UTOI'AM IIEPBOT'O IPUMEHEHU A
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injection would enter the Barco and Guadalupe
formations and be produced in the two adjacent
wells, 40Z and H38. The Mirador had three sets
of perforations requiring isolation, which are
the intervals (15,500-ft — 15,630-ft) / 15,500-ft —
15,400-ft) / (15,290-ft — 15,390-f1).

Session 16: Knowledge Sharing ePosters VIl
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters 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.

An Innovative Mechanical Straddle
Packer System Enabled Single-
Trip, Targeted Re-Stimulation of
Eight Stages, Increasing Post-
Treatment Injectivity by 2000%:

A Case Study from India

Nikita Kothari, Vikram Unnikrishnan, Matthew
Solfronk, Baker Hughes

After months of sub-optimal injection rates
compared to offset wells, injection in an operator's
well in a large oil field in India declined to almost
zero. The wells in this field have traditionally
been stimulated with high-rate bull heading
of hydrochloric acid down the production
tubing, however, post-treatment results using
this technique have demonstrated inefficient
stimulation due to permeability, porosity and
pressure differences of the heterogeneous pay
zones.

An innovative straddle packer system that uses
two mechanically activated sealing elements was
deployed for the first time in this basin to provide
discrete stage isolation. The main objectives of
introducing this high-rate, high-pressure straddle
system was to perform multiple stimulation
treatments, ensuring accurate placement in a
single trip; thus minimizing intervention time.

The system used in the subject well was
comprised of mechanical packers with double
equalizing valves, a treating port, and a cleanout/
debris removal section. The lower mechanical
packer was set first in compression and the
upper mechanical packer was then set in tension,
creating zonal isolation for the straddled zone. At
the same time, the treating port opened, enabling
fluid flow from inside the workover pipe and into
the straddle section. When the treatment was
placed in the desired zone, the straddle packer
was retrieved with the reversed procedure. The
equalization ports enabled pressure and fluid
communications between all sections, allowing
the assembly to move up hole in preparation for
the next stage.

This paper provides the decription of the
mechanical straddle system, operational review
and lessons learned during the first deployment of
anovel straddle packer system in stimulating eight
stages of an injection well. Comparative pre- and
post-treatment results are discussed as a measure



WHHOBALIMOHHON CUCTEMBI JIJIS1 OOPAOOTKU 8 UHTEPBAJIOB B
HATHETATEIBHON CKBAXKUHE. JIJ1 OLIEHKU 3(P(HEKTUBHOCTHU
TEXHOJIOTUU IPUBOAUTCS CPABHUTEIBHBIN AHAIN3
OKA34aTeJeN 10 U ocyae 06paboTKU. B cTaTbe Takke
OPEJCTABACHBI NPAKTUYECKHUE PEKOMEHIAIIUHU 1O
ONTUMM3ALIUU BDEMEHHBIX 3aTPAT U CPABHEHUE TEXHOJIOIUU
C IPYTUMH METOAMH OOPAO6OTKH.

3aKayka M30IMpYIOLEro pacTBopa Asis
N30MAUNU UCTOLLEHHBIX MHTEPBAaNoB

James Brown, Amr Hassan, Matthew Hall, Halliburton

VICTOMEHHBIE UHTEPBAJIBI MOT'YT NPEACTABIATD
CEPBE3HBIE OCTIOKHEHUS JJIs1 IPOLIECCA 3AKAHYUBAHHUS NN
BHYTPUCKBA>KUHHBIX PA0OT IO HECKOJIBKUM IIPUYHUHAM,

B TOM YUCJIE: TIOITIOMIEHHU S, MEXKITJTACTOBBIE IEPETOKU U
HU3Koe AasieHue n1pu I'PIT. Ha TeKymuil MOMEHT CYILIECTBYET
HECKOJIBKO CIIOCOO0B MMPOBEJCHUSI OOPAOOTKH UJIN U0
UCTOIIEHHBIX HHTEPBAJIOB [IJIs1 JTAJIbHEUIIETO TPOBEJECHH
BHYTPHUCKBAKUHHBIX PAOOT.

KpymnHbiii oniepatop B CEBEPHOM MOPE INIAHUPOBAJI
MPOBECTH NEPPOPALUIO B IUTacTax B u C nocne
UCCIEJOBAHUI, KOTOPBIE ITOKA3AJIN, YTO JABJIECHUE B 3TUX
IJIACTAX EIIIE MOXKET OBbITH BHICOKHUM. 17151 9TOr'O OBLIO
HEOOXO/IMMO U30JINPOBATH UCTOIICHHBIH UHTEPBAJI ILJIACTA A,
ITocne npoBeAeHU BTOPOU CITyCKO-TIOA'bEMHOM OIlEPaLuU
o nepdopariuu Ha Kadesie 6bLI MPOU3BECH 3AMED
BBICOTHI ITOA’bEMA 3A00MHOM KOMITOHOBKHU. BbicOTa mogbemMa
COOTBETCTBOBAJIA BBICOTE IEPETOKA MEK/TY TOIBKO UTO
nponep@OPUPOBAHHBIM HHTEPBAIOM U Y2KE CYIIECTBYIOIINM
UCTOLEHHBIM UHTEPBAJIOM A. DTO HE ITO3BOJIMJIO CITYCTHUTD
nep@OPaAUOHHYIO KOMIIOHOBKY Ha 33JAHHYIO ITTyOUHY.

CepBHCHOM KOMITAHUEN OBLIO IIPEAJIOKEHO UCTIOIb30BATh
TPEXMEPHYIO CUCTEMY TBEPJOIO T€JIs, BKIIOYAIOIYIO
HU3O0JIMPYIOIINHA PEATEHT HA OCHOBE OPTraHUYECKU CITUTOTO
MOJIMMEPA C YaCTULIAMU. BBIIIO IPUHATO PEIMIEHUE 3aKA44Th
JAHHBIIN PEATEHT B MPU3a00MHYIO 30HY C ITIOMOIIBIO
KONTIOOMHTA. [TTyOMHA IPOHUKHOBEHM S PEATEHTA B IIACT
PETYIHNPOBAIACE OObEMAMU 3AKAYKH U KOHIIEHTPAIIUEN
YACTULL B I'eJIEBOI cucTeME. O6bEM 3aKAUKHU ObLII PACCYUTAH
UCXO/ U3 TPEOYEMOI I7TyOHMHBI IPOHUKHOBEHUS 152 MM.
JIa6OpaTOPHBIE UCIIBITAHUA ITIOKA34JIU, YTO OTBEPXKACHUE
MOJIMMEPA MPOUCXOAUT NOCIE 12 9aCOB IPU CTATUYHON
3a00MHOM TEMIIEPATYPE, A OCTATOK I'EJIsA B CTBOJIE CKBA’KHMHBI
MOYKHO BBIMBITb C IIOMOIIIBIO KOJITIOOMHIA.

B 06111€11 CJIOXKHOCTU B CKBAKUHY OBLJIO 3aKa4aHO 4,75 M?
reJIEBON CUCTEMBI IBYMSI OTJEIBHBIMU ITAUKaMH. YacTU4YHAas
U3O0JIAIINS U COKPAIICHUE O6'bEMA MOTJIONICHU S OBLITU
3a(PUKCHPOBAHBI ITOCJIE TPOKAYKU NIEPBOI MAYKH OOBEMOM
3,2 M3, 3aTeM 7151 TTIOJTHOU U30JISIIIUY ObLIA IPOKAYdHA BTOPAS
rmayka o6beMoM 1,6 M3, OIpecCoOBKA U BEIMYIUHA O6'bEMa
HOIVIOUIECHU U MTOCJIE 06PA6OTKM HOKA3aJIH, 4YTO NOYTH 90%
OTKPBITBIX NEP(POPALIMOHHBIX OTBEPCTUI B UCTOIIEHHOM
WHTEPBAJIE ObUIN U30JIMPOBAHBI C HE3HAYUTE/IbHBIMU
yTeuKkaMu. [0 06pabOTKH B UCTOLIEHHBIN NTHTEPBAJ YXOAHIIO
6onee 80% 106b1BaEMOIT NPOAYKIINU. KOMIaHUA-0IEpaTOp
ObLIA IOBOJIbHA PE3YIBTATOM. [10CIE MPOMBIBKY CKBA>KHMHBI
OT OCTABIIETOCS r'eJist OblIa YCIIEITHO MPOBEICHA PA60TA ITO
nepgopanum.

B jaHHOM CTaThE NPEICTABIECHBL: TIOJJPOOHOCTU
TEXHOJIOTUUYECKOT'O IIPOILIECCA PAOOT; HACOCHOE
ob6opynoBanue u 'HKT, KOTopble 6bUIH CIICITUAIBHO

of treatment effectiveness. The paper also includes
relevant notes on operational time optimization
derived from the field implementation and
comparison of other re-stimulation methods.

Conformance Sealant Slurry
Squeeze to Stop Production

James Brown, Amr Hassan, Matthew Hall, Halliburton

Highly depleted zones could represent a major
challenge for well completion or intervention
because of several issues, including high losses,
crossflow, and low fracturing pressure. However,
nowadays, there are several options to treat
or isolate depleted zones to allow further well
completion or intervention.

A major North Sea operator had plans to
perforate in Formations B and C formation on a
well after determining that they could still be at
original pressure and separated from the already
producing and depleted Formation A. Following
a second perforation run on wireline, tool lift was
measured. This tool lift correlated with crossflow
from the newly perforated zone to the existing
depleted A zone, and did not allow the perforation
guns to reach the required total depth (TD).

The service company proposed a three-
dimensional rigid gel system comprised of
an organically crosslinked polymer (OCP)
conformance sealant with particulates. The
system, deployed with coiled tubing (CT), was
designed to be squeezed into the near-wellbore
matrix. The depth of penetration is controlled by
adjusting the particulates concentration in the
gel system and squeeze volumes. Fluid volumes
were calculated to achieve 6 in. of formation
penetration. Laboratory tests suggested that the
polymer would cure after 12 hours at bottomhole
static temperature (BHST) and excess in the
wellbore could be jetted out using CT.

A total of 30 bbl of gel system were pumped
in two separate batches, with partial isolation
and reduction in fluid loss achieved after the
first 20-bbl batch. An additional 10-bbl batch
was pumped to help ensure isolation. Pressure
tests and fluid loss after the second treatment
indicated almost 90% of the open perforations in
the depleted zone were isolated with minor losses
observed compared to a loss of more than 80% in
the wellbore before the treatment. The operator
was satisfied with the results and, after jetting
the excess gel from the wellbore, perforation
operations were performed successfully.

This paper discusses in detail the job execution,
including CT and pumping equipment which
were selected specifically for this operation, and
including cleaning and pumping, bottomhole
assemblies, running in hole procedures, the
pumping schedule; fluid recipe used, and
laboratory testing performed to define curing time
and rheology.

This paper also highlights challenges faced
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NOOOPAHEI O] AAHHYIO OIIEPALINIO; IPOLIECC IPOMBIBKU U
3AKAYKH I'eJIsI, 360 HBIE KOMIIOHOBKH, OITUCAHHE KAXKIOMU
CITYCKO-TIOZ/bEMHOU ONEPALINH, I'PAPUK 3aKAYKH; COCTAB
TeJIEBON CUCTEMBIL; PE3YJIBTATHI IAOOPATOPHBIX UCIIBITAHU
JUIS1 OIPEZIETICHUSI BDEMEHU OTBEPKCHUS IOJIUMEPA U
PEOJIOTUYECKUX XAPAKTEPUCTHK.

TaxoKke B IAHHOM CTAThE OCBEMAIOTCS IIPOOIIEMBI,
BO3ZHHKIIIHE B XO/I€ PA6OT U3-32 BBICOKOU CTEIIECHH UCTOICHUS
UHTEPBAJIA, TEXHUYCCKUE PEHICHUS 9TUX ITPOOJIEM, 4 TAKKE
METOJbI OLIEHKU 3(P(PEKTUBHOCTU U3OJIALINU BO BDEMS
HaxoxaeHus THKT B ckBakKUHE.

Cekuus 17. O6mMeH 3HaHUAMMN Ha cteHaax IX

3J’IeKTpOHHbIe CTeHAbl MO3BONAOT JIMYHO BbICyLLATb KaXX0ro AoKnagynka 1
nony4nTb 40CTaTO4HO HOﬂpO6Hy}O I/IHd)OpMaLLI/HO. CeKLJ,VIﬂ BKJ/TIOHa€ET pa3Hble
TEMbI 40OK1aO0B, OAHAKO TeMaTKa COOTBETCTBYET AOKIadaM B APYInX CeKLMAX.

KOHTpOJ'I b O6BO,D,H€HVIﬂ B rOPU30OHTan bHOW
CKBa>MHe C MoMOoLWbio TEXHONOTIMUN
TUKCOTPOMHOIo pacreopa. AHanus

MexaHMn3mMa ooBOAHEHUSA

Andrea Quintero, Eduardo Delgado, Alex Orozco, Halliburton; Mayra
Lagos, Jacobo Lopez, Jairo Centeno, Ecopetrol

BonouzonsaiioHHbIe pa6OThI BBITOIHSIIOTCS /1151 CHUXKECHH S
OOBOTHEHHOCTHU CKBA>KUH, IOBBIIEHU S KO3 (PUIITUEHTA
HEPTEOTIAUH, A TAKKE JIJISI PENICHUS IITUPOKOI'O CIEKTPA
PA3JIUYHBIX 34/1a4 KAK C TOYKHU 3PCHUS IKOJIOTHH, TAK U
C TOYKH 3PEHUS PA3PAOOTKH IUIACTA. 3AKA3UYUKY OBLIO
HEOOXO/IMMO U30JIUPOBATH BOJJOHOCHBIE TOPU30HTHI U
CHHU3UTb OOBOJITHEHHOCTD B TOPU30OHTAIBHOM YUACTKE
CKB2)KUHBL CHAa4as1a 6bLIA ONPEJIC/ICHA 30HA OOBOHCHU S
B HE(PTEOOBIBAIOMIEH CKBAXKUHE. 3ATEM ObLJIO IPOBEJICHO
MOJICTTUPOBAHUE IJIACTA JJIs1 ONIPEJICICHH ST HEOOXOJUMOT'O
KOJIMYECTBA U TUITA OOPAOOTOK.

B 3aBUCUMOCTH OT pa3HULIBI INIOTHOCTEN KUJIKOCTEN U
TPAEKTOPHUU CTBOJIA CKBAKHUHBI B IIPOLIECCE TPATUITUOHHBIX
BOJIOM3OJISIITUOHHBIX PA6OT MOXKET BOZHUKHYTh
BBICOKAsI HEPABHOMEPHOCTB OOPA6OTKHU IO BCEH JJTUHE
TOPHU30HTAJIBHOT'O UJIN CUJIBHO HCKPUBJICHHOI'O YYACTKA, YTO
MOXET CHU3UTD TOYHOCTb OOPAOOTKU 1 OBJIHSTH HA OOIIYIO
3 HEKTUBHOCTD. B JaHHOM IPOEKTE ObLIA UCIIOIB30BAHA
TEXHOJIOTUS C PEATEHTOM C TUKCOTPONHBIMH CBOUCTBAMHU
(CIOCOGHOCTH UBMEHSATD BA3KOCTB). DTA TEXHOJIOT U
TIO3BOJISIET PE3KO YBEIUYUTD BA3KOCTb BO BPEMSI 3AKAYKU B
IJIACT, YTO OOECTICUNBACT YAEPKMBAHUE PEATEHTA HA OJTHOM
MECTE, IOKA IIPOUCXOJUT CIIUBAHUE. DTO OOECIICUNBACT
HAUICKAIYIO U30JSIIHIO 1IEJIEBOI'O UHTEPBAIA. J1j1s
ONTHUMU3ALUHN IPOLECCA BOJOUZOISIIMOHHBIX pA0OT U
OLIEHKH 3(P(PEKTUBHOCTH U3OTHUPYIOIIETO PACTBOPA OBLIIO
IPOBEJICHO MOJICTIUPOBAHUE IIJIACTA.

Bo BpeMsI 3aKaYKU U30IHUPYIOIIETO PACTBOPA /IS U30JIAIIN
HUKHET'O MHTEPBAJIA ObLJIO 3AMEUYEHO ITOBBIIIECHYE IABJICHUS
34KA4YKH [IPU BXO/IE IBYX IIAYEK PACTBOPA B IIJIACT, YTO OBIIO
WHJINUKAITUEN HA4aJ1d U30aAUun. Kpome TOro, TMKCOTPOIIHbBIE
CBOMCTBA U30JIMPYIOUIEI'O PACTBOPA IIO3BOJIUIIN YIEPKATD
IAYKU PACTBOPA B TPEOYEMOM MHTEPBAJIE /10 TEX IIOP, IIOKA HE
IPOU3OU/IET MTOJHOE CHTMBAHUE JIJIA TTIOJTHOM U30ALAN.

ITocne BOBOU30IISIIIMOHHBIX PA60T OOBOJJHEHHOCTD
CKBAKUHBI CHU3MJIACH ITIOYTHU Ha 65%, 4TO COOTBETCTBOBAJIO
IPEABAPUTENBHBIM PACUCTAM.

YcnenHple BOJOU3OISIIMOHHBIE PAOOTHI B ITOPU30HTAIBHOM
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during execution caused by high depletion,
techniques used to overcome these challenges,
and methods used to evaluate the success of the
isolation while CT is still in hole.

Session 17: Knowledge Sharing ePosters IX
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters 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.

Successful Control of High Water
Production with Thixotropic
Conformance Technology in a
Horizontal Well: Diagnosing the

Water Production Mechanism

Andrea Quintero, Eduardo Delgado, Alex Orozco,
Halliburton; Mayra Lagos, Jacobo Lopez, Jairo Centeno,
Ecopetrol

Conformance technology is the application of
processes to reservoirs and boreholes to reduce
water production, enhance recovery efficiency,
or satisfy a broad range of reservoir management
and environmental objectives. An operator
desired to isolate aquifer zones and reduce water
production in a horizontal section. First discussed
is problem identification in the oil producing well;
following, the application of reservoir simulation to
determine the amount of and the most appropriate
treatment application is discussed.

Depending on fluid density differences and
wellbore deviation, conventional conformance
treatments can tend to slump/rise along horizontal
or highly deviated sections, compromising the
placement accuracy and overall treatment success.
The stress-dependent (thixotropic) rheological
properties of the conformance technology service
used in this project provides rapid viscosity
increase during placement, allowing the treatment
to remain in place until in-situ crosslinking occurs
at a predicted time, helping to provide a competent
seal across the targeted area. A reservoir simulator
was used to optimize the design of a conformance
treatment and to evaluate the efficiency of the
conformance solution.

During pumping of the conformance system for
the isolation of the lower zone because of water
problems, it was observed that the entrance of the
two sealing systems to the formation increased
the pumping pressure, showing the sealing effect.
Additionally, the thixotropic characteristic of the
conformance sealant could help keep the systems
in place until they acquired the consistency to
complete the isolation of the water zone.

Water production after conformance treatment
was reduced by almost 65%, aligned to the
expected results from diagnostics.

A successful conformance operation was
completed in a horizontal section, overcoming the
natural tendency of standard fluids to slump/rise
along horizontal or highly deviated sections. The
proper conformance diagnostics with a reservoir



Y4aCTKE CKBAKUHBI IO3BOJIVJIN PEIINTH TPOOIEMY,
XAPAKTEPHYIO JUIs1 CTAHAPTHBIX U30JIUPYIOIINX PACTBOPOB, —
HEPAaBHOMEPHOE PACIPE/ICICHHUE T10 JIJIIHE F'OPU30HTAIBHOT'O
WJIN CHUTBHO UCKPHBJICHHOTO YY4CTKA. BAXKHYIO pOJTb B

yCHeXe MPOEKTA ChIIPATIN TOYHOE ONPE/ICIICHUE MHTEPBAJIOB
O6GBOZTHEHMSI M1 MO/IC/IMPOBAHHE IUIACTA.

NHTerprpoBaHHbIN NOAXo4 K NOBbILLEHUIO

3 PEeKTUBHOCTU N CHUXKEHUIO ONepaLMOHHbIX
3aTpaT Npu NpPoBeAeHNN NCCneqoBaHUMN

Ha T'HKT c onToBONOKOHHbIM Kabenem

Stephen Butz, Troy Williams, Caitlin McCarthy, Halliburton

B cTaThe IPEACTABIEH OTYET O CIIOCOOE MOBLIIIEHU S
oneparuoHHON 3(PPEKTUBHOCTU ITyTEM UCIIOIb30BAHUA
'HKT ¢ o1TOBOJIOKOHHBIM KaO€JIEM JIJ1s1 IIPOBECHUS
pacnpenesIeHHOrO U3MEPEHUS TEMIIEPATYPBI M AKyCTUYECKUX
KOJIEGAHNI OTHOBPEMEHHO C pa3bypHUBaHUEM. B CKBaKMHAX
C HECTAHAPTHBIMH KOMIIOHOBKAMH 3aKAHUYNBAHUSA
(Plug & Perf vtm CIBUKHBIE MY(DTBI) IEPE], 3AITYCKOM
CKBAXUHBI B 9KCILTYyaTALHIO IPOBOJUTCS PA30YyPUBAHUE
U IIPOMBIBKA CTBOJIA CKBAKUHBI HA KPC mmn THKT. Kak
MPAaBUJIO, Pa36ypPHUBAHUE 1 IPOMBIBKA — 3TO OT/IEC/IbHASA
CITYCKO-TIOZ/bEMHAS OllepaIys. B cirygae HEOOXOIUMOCTHA
UCCIEJOBAHUI IOCTIE Pa36yPUBAHUSA BBITIOHSAETCA BTOPAS
cycko-nogbeMHas onepanusa Ha KPC, I'HKT nnu kabeie.
CrpemieHue OOBIBAIOINX KOMITAHUI COKPATHUTD JICHEKHbBIC
Y1 BPEMEHHBIE 32TPATHI IIPH BBOJIE CKBAXKUHY B SKCILIYATAIIAIO
JIEJIAET AKTYAJIbHBIM ITIOUCK AJIBTEPHATUB BBIIEOITUCAHHOMY
METOLY.

O6beIMHEHUE ONIepALUI pa36ypPUBAHUS U UCCJICIOBAHUI
B OJIHY ITO3BOJIMJIO 3HAYUTEJIbHO OBBICUTH ONEPAITUOHHYIO
3(pPEKTUBHOCTD PAbOT A1 KOMITAHHUHU-ONIEPATOPA.

DTO NO3BOIUIO COKPATUTD BPEMS IIPOBEJCHUSA PAO6OT

Y MUHHUMHU3UPOBATH KOJIMYECTBO CITYCKO-TIOJ/bEMHBIX
onepanuii, HEO6XOAUMBIX /IS BBOJ1d CKBAKUHBI B
IKCILIYATALMIO. JJAHHBIN METOJ, OOECTICUNBAET COKPALICHUE
JUINTEIbBHOCTHA OCTAHOBKM CKBA>KUHBI U BDEMEHU
06pPA6OTKH JAHHBIX UCCIEN0BAHUM. 32 2018 roji COBMECTHAS
onepanys o pa3dyprUBaHUIO U UCCIECJOBAHUAM ObLIa
BBINOJIHEHA B 31 CKBAXKUHE. PazbypuBanue npo6ok I'PIT/
cenen My(QpT/IeCc4aHblX IPOOOK ObLIIO BBIIIOJIHEHO JJO

32605 Ha THKT ¢ onTOBOJIOKOHHBIM KabeneM. 1151 coopa
JAHHBIX UCCIEOBAHNI BCETO NUHTEPBAJIA CKBAXKUHBI

ObL1a UCTIONB30BaHA Ta ke HKT BO Bpems TOU e CITyCKO-
NOA'BEMHON ONIEPALINH. DTH JJAHHBIE IIPEIOCTABUIN
ONEPATOPY BCIO HEOOXOANMYIO HH(POPMAIIHIO O KOHCTPYKIIUU
KOMITIOHOBKH 3aKaHYUBAHUA U nHTEPBagIax ['PI1.
O6'beIMHEHUE ONIEPALUI UCCIEA0BAHMS U PA36yPUBAHUS
TIO3BOJIMJIO IOBBICUTB ONIEPALTMOHHYIO 3(P(PEKTUBHOCTD,
CHU3UTH JICHEKHBIC 3aTpaThl HA $ 100,000, a ATUTETBHOCTD
padoT — B cpeHeM Ha 36 4.

Cekuus 18. O6MeH 3HaHNAMMU Ha cTeHaax X

3J’IeKTpOHHbIe CTeHAbl MO3BONAOT JINYHO BbICNyLLATb KaXX0ro AoKNnag4mka 1
nony4nTb 40CTaTO4HO I'IOJZI,pO6Hy}O I/IHd)OpMaLLI/IIO. CeKLJ,l/Iﬂ BKJ/TIOHa€ET pa3Hble
TEMbI 40K1aO0B, OAHAKO TeMaTKa COOTBETCTBYET AOKIadaM B APYInX CeKLMAX.

an/IMeHeHVIe MHCTPYMEHTa Ond Koppenaunn
rnyouH Ha Tpybax c becnpoBoAHbIM

MoaynemMm raMmMa-KapoTaxka

Elias Temer, Sebastien Catheline, Nahomi Zerpa-Mendez, Carlos Merino,
Schlumberger

simulator was vital to the success of this project.

Using Simultaneous Services to Provide
Operational Efficiency Gains and
Reduce Operational Costs for Coiled
Tubing/ Fiber Diagnostic Services
Stephen Butz, Troy Williams, Caitlin McCarthy,
Halliburton

A case study is presented on increasing
operational efficiencies using fiber optic-equipped
coiled tubing to perform distributed temperature
sensing (DTS) and distributed acoustic sensing
(DAS) in conjunction with millout operations. In
unconventionals with plug-and-perf or sliding-
sleeve completions, hydraulic workover or coiled
tubing is deployed to millout and clean the
wellbore to total depth (TD) before the well can
be put on production. Traditionally, the millout
and cleanout process is a standalone operation. In
the event a diagnostic service is performed on the
well, a workover rig, coiled tubing unit, or wireline
would be deployed in a second intervention after
the initial millout is performed. This method
presents a challenge to operators who want to
bring wells online in a timely and economical
mannetr.

By combining the millout and diagnostic
cababilities into a single operation, operational
efficiencies were significantly increased for
the operator. Operators were able to minimize
exposure to in-well operations and reduce the
number of interventions necessary to bring a
single well online. This resulted in a reduction of
well shut-in time and faster data turnaround time
on diagnostic evaluation. Simultaneous milling
and diagnostic services were completed on 31
wells throughout 2018. Plug/Sleeve/Sand millouts
were performed to well TD with a fiber-optic
capable coil-tubing unit. Then the same work
string was used to gather diagnostic data on the
entire completion interval during the same run.
These diagnostic data were collected and provided
to the operator in an effort to better understand
the completion design and hydraulic fracture
placement. The operational efficiency gained
by deploying diagnostic services in conjunction
with the millout services lowered the operator's
operation costs by USD 100,000 and operations
time by 36 hr on average.

Session 18: Knowledge Sharing ePosters X
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters 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.

Smart Reservoir Depth Correlation with
Tubing Conveyed Wireless Gamma

Ray Position Tool — Case Studies

Elias Temer, Sebastien Catheline, Nahomi Zerpa-
Mendez, Carlos Merino, Schlumberger
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Koppensanus ryouH nepeg nepopanmuei apisaeTcs
HEOOXOAMMBIM 3TAIIOM UCIBITAHUS IJIACTA, YTOOBI
CBECTH K MUHUMYMY HEONIPEAETIEHHOCTD JAHHBIX O
wracte. Ha TeEKymuit MOMEHT CYIIECTBYIOT TPH OCHOBHBIX
METOA KOPPEJIALINU ITTyOUH: IOCYET TPYO, (PU3NUIECKOE
onpejiesIEHUE ITTyOUHBI U3BBECTHOTI'O JIEMEHTA B CKBAXKUHE
U IaMMa-KapOTaK HA KaOeJie, KOTOPBIH ABJISAECTC HAUOOee
PACOPOCTPAHEHHBIM METO/IOM O1Ar0[japsi TOUHOCTH U OO'BEMY
3aHUCaHHON HH(pOopMaU. OJHAKO KOPPEIAUS INIyOHUH
C IOMOMIBIO I'AMMA-KaPOTaKa TPEOYET JOMOTHUTEIBHOTO
BpeMeHH (OT 6 [0 8 4aCOB), YTO IPUBOJUT K IOBBIIICHUIO
3aTPAT JIs1 KOMITAHUH-ONEPATOPA. B CTaThe IPeICTaBIEH
HOBBII HHCTPYMEHT /151 KOPPEJIALIUHN INTYOHUH, KOTOPBIA
YCTAHABJIMBAETCA HEOCPEACTBEHHO B KOMIIOHOBKY
IUTACTOUCHIBITATENA. [ITNTAaHNE HHCTPYMEHTA OCYIIECTBIIACTCS
C IOMOMIBIO OECITPOBOAHON AKYCTUYECKOH 3a00HHOM CUCTEMBI
TEJIEMETPUH, KOTOPAas OOECTIEUNBAET ONPEACTIEHUE INTYOUHBI B
PEXUME PEATTBHOIO BPEMEHH, YTO UCKJIIOYAET HEOOXOAUMOCTD
B OT/IEJIBHOU CITYCKO-TIOJTbEMHOI OIIEPAIINU HA KAOEIE.
VCTaHOBKA 6ECIIPOBOAHOIO MOAYJ/IA FAMMA-KAPOTAXKA B
TUTACTOUCIIBITATENb PAJHUKAIBHO MEHAET IMPOLECC ITPOBEICHUS
WUCIBITAHUA IJIACTA U TO3BOJIAET 3HAYUTEIBHO COKPATHUTD
BpeMA pabOT. DTO IMOKA3AHO HA IIPUMEPE MOCTIEAHEN PAOOTHI B
Karape.

HoBaf 3aboMHasg KOMMNOHOBKA
KONTIOOMHroBoro bypeHus ans Bbipesku
OKOH Masioro guameTpa B 06cagHOM KONIOHHEe
B YCNOBUAX BbICOKUX TEMMNEPATYP

Stefan Krueger, Kai Schoenborn, Baker Hughes Germany

B maHHOM cTaThe NpeACTaBIeHa HOBASI KOMITIOHOBKA
KOJITIOOMHIOBOT'O OYPEHHS B YCJIIOBUAX BBICOKMX TEMIIEPATYP C
TEXHUYECKUMU YCOBEPIIEHCTBOBAHUSMU, KOTOPBIE ITO3BOJIAT
PACHIUPHUTD IPAHULIBL JOITYCTUMBIX TEMIIEPATYP U PAOOTATh B
00J1e€ aTPECCUBHBIX CPefaX. B cTaTbe MPEICTABIECHBI IIEPBLIC
PE3YIBTATHI NOJIEBBIX UCTIBITAHUI KOMITIOHOBKH JIJ151 BBIDE3KH
OKOH B O0Ca/THOM KOJIOHHE B YCJIOBHAX BBICOKUX TEMIIEPATYP.

IIpeacTaBieHHAss KOMIIOHOBKA BKJIIOYAET B CEOS MOJIYJIN
NEKTPOHHUKH HOBOT'O ITIOKOJICHUSI C YCOBEPIIECHCTBOBAHHBIMU
TEXHUYECKUMH XAPAKTEPHUCTUKAMU JIJIs1 pAOOTHI B CJIOKHBIX
yCIoBHAX. Pa3zpaboTaHHAsA KOHCTPYKLINA OOECIIEYUBAET
34IIUTY OT BO3/ICHCTBH S BBICOKMX TEMIIEPATYP HA MOJIY/IN
ANEKTPOHUKH, PA3JIMYHBIE BCTPOCHHBIE JATYUKHU U TAKUE
MEXAHHUYECKUE KOMITIOHEHTBI, KAK MOJTYJIb T'U/IPABINKH.

B cTarbe onucaHbl NOJAPOOHOCTU TEXHUUYECKUX
YCOBEPLIEHCTBOBAHUI U 0030D TPEHAA TIEPEXO/IA CETMEHTA
PBIHKA OYpEHUSI HA KOJITIOOMHIE K CKBAKMHAM C BBICOKUMH
TEMIIEPATYPAMU. B CTAThE NIPE/ICTABIECHBI PE3YIBTATHI IIEPBHIX
HCIOBITAHUI HOBOM KOMIIOHOBKHM Ha ban:xHem BOCTOKE, a
TAKXKE CIIOCOOBI TPUMEHEHU S KOMIIOHOBKU.

Cekuus 19. O6meH 3HaHMAMMU Ha cteHpax Xl

3J’IeKTpOHHbIe CTeHAbl MO3BONAOT JINYHO BbICNyLLATb KaXX0ro AoKNnag4mka 1
nony4nTb 40CTaTO4HO HOﬂpO6Hy}O I/IHd)OpMaLLI/HO. CeKLJ,VIﬂ BKJ/TIOHa€ET pa3Hble
TEMbI 40K1aO0B, OAHAKO TeMaTKa COOTBETCTBYET AOKIadaM B APYInNX CeKLMAX.

MbpuaHasa TexHonorus M'HKT co coopom AaHHbIX
B peanbHoM BpemeHn. O630p npobnem u
TEXHUYECKNX BO3MOXHOCTEN AJ1e MoneBbIX paboT

Vanessa Vera, Carlos Torres, Halliburton; Josue Higuera, Equion
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Depth correlation before perforation is crucial
in reservoir testing, to minimize the uncertainties
about the reservoir being tested. Currently, three
main methods are used to correlate to depth:
simple pipe tally, tag of a known element in the
well, or a wireline gamma ray (GR) log — which is
the most accepted method, owing to its precision
and track record. Wireline GR correlation, however,
requires additional time (6 to 8 hours), translating
into cost for the operator. We describe a new depth
correlation tool, which is mounted directly in
the drillstem test (DST) string and is enabled by
a downhole wireless acoustic telemetry system,
that provides correlation algorithm in real time
without the need for extra wireline intervention.
The introduction of a wireless-enabled GR
measurement into the DST string radically changes
the workflow for DST operations and results in
significant reduction of rig time, as shown by one of
our latest job campaigns in Qatar.

New High Temperature Coiled Tubing
Drilling Bottom Hole Assembly
Enables Slimhole Re-Entry Drilling in
Challenging High Temperature Wells

Stefan Krueger, Kai Schoenborn, Baker Hughes Germany

The following paper presents a new high
temperature Coiled Tubing Drilling (CTD)
Bottom Hole Assembly (BHA) with its technical
improvements and adjustments needed, to operate
beyond previous temperature limitations and in
more challenging formations. It summarizes the
field-test results and first achievements of the BHA
in the increasing High Temperature (HT) re-entry
drilling environment.

The introduced HT CTD BHA incorporates
a new generation of electronics and adjusted
technical solution to operate in this challenging
environment. The developed designs address the
increased temperature impact to the downhole
electronics, the various integrated sensors and
mechanical components like the oil hydraulic
system of the BHA. Details on these technical
improvements are provided in combination
with an overview on the changing CTD market
segment to higher temperature application.

The results and performance of the new CTD
BHA within the first deployments in the Middle
East are presented, and details of the associated
application are provided.

Session 19: Knowledge Sharing ePosters XI
Knowledge Sharing ePosters allow one-on-one interactions with present-
ers 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.

Real-Time Hybrid Coiled Tubing
Technology: A Review of Challenges
and Opportunities in Field Operations
Vanessa Vera, Carlos Torres, Halliburton; Josue Higuera,
Equion



OCIOXHEHHUS B XO/I€ BHYTPUCKBAKUHHBIX PA0OOT OTKPBIBAIOT
BO3MOKHOCTH JIS1 Pa3pabOTKH HOBBIX TEXHOJIOTHUI C LEBIO
HOBBITIEHUS 3PHEKTUBHOCTU. PEBOIOIIMOHHAS THOPUIHAS
TexHosnorust 'HKT co coopoM JaHHBIX B PEAJIbHOM BPDEMEHHU
OPEJCTABISAET COOOI HOBYIO 3Py BHYTPUCKBAXKUHHBIX
UCCJIEAOBAHUI. B aHHOI CTATHE OIIUCAHDI PE3Y/IBTATDI
TPEX JIET HOJIEBBIX PA6OT C UCOIB30BAHHUEM THOPUHON
TexHosnoruu 'HKT. BO3MOXHOCTB aHAIN34 U IPUHATUSA
PEMIEHUIT B DEXUME PEATIBHOI'O BPEMEHH ITO3BOJINIIA
YCOBEPIIEHCTBOBATD TEXHOJIOTMYECKHH ITPOLIECC C TOUKHU
3PEHUS ACHEKHBIX 3ATPAT, JOTUCTUKH, ONIEPALTMOHHON
3(PHEKTUBHOCTU U TEXHOJIOT'UH.

Panee 17151 pabOTHI C JAHHBIMU B PEAJIBHOM BPDEMEHU
UCIOIB30BAICS Kabeb. IIpu paboTe ¢ TAKUM KabeneM
3a4aCTYIO HEOOXOANUMO OCTAHOBUTD CKBA’KHMHY U BBITIOJTHUTD
HECKOJIBKO CITYCKO-TIOJ/BEMHBIX ONEPALINHA BO U30€KAHUE
TEXHUYECKUX IPOOIEM (HAIPUMED, TOABEM UHCTPYMEHTA
B CKBAXKUHAX C BBICOKUM AIc6UTOM). Texnonorus THKT
C ANEKTPUUIECKUM KAOEJIEM ITO3BOJIAET CHU3UTD BPEMS
OCTAHOBKH CKBA>KUHBL. OTHAKO IIPU 3TOM HAKJIAIBIBAIOTCS
OrPaHUYEHM HA TATOBOE YCUJINME F'HOKON TPYOBL, 4 TAKXKE
HAa PACXOJ, ¥ TUII IPOKAYHUBAEMOI )KUAKOCTH. TEXHONIOTUA
I'HKT ¢ ONTOBOJIOKOHHBIM KA0€JIEM O3BOJIAET ITOJTHOCTBIO
HUCKJIIOYUTb HEOOXOJUMOCTD B OCTAHOBKE CKBA’KUHBI U HE
HAKJIAJbIBAET OTPAHUYEHM HA TATOBOE YCUIINE, PACXO/ 1
THI IPOKAYUBAEMON )KUJIKOCTH. OTHAKO PECYPC UCTOYHUKA
MUTAHUA HAKJIABIBAET OTPAHUYEHHE HA BPEMS CITyCKO-
TO'bEMHOI OIIEPAITHH.

3a Tpu rojia 66110 BeINOIHEHO 601ee 300 kM nnpoxoaku FTHKT
B CKBA)KMHAX HA BOCTOYHOM IIpearopbe Konymouu. 'mépuiHas
TexHosorusi THKT co c6OpOM IaHHBIX B PEAJIBHOM BPEMEHU
MO3BOJIWJIA BBIIIOTHUTD PA6OTY B TAKHX CJIOKHBIX YCIOBUAX,
KAaK BBICOKHUI IEOUT MO I'a3y U BBICOKAs CTENIEHb UCKPUBJIEHUA
CTBOJIA CKBA’KMHBL

TeXHOIOTUs BKIIIOYAET B CEOSL APXUTEKTYPY OTKPBITHIX
CHCTEM, KOTOPAA JA€T BO3MOKHOCTB IIPOKAYUBATD JIIOOOK
THUII )KUJKOCTH HA PA3HBIX PACXO/IAX Yyepe3 I'MOKYIO TpyOy U
TUOPUAHBIN 3200MHBIN HHCTPYMEHT. KpoMe TOro, JaHHas
CHCTEMA COBMECTHUMA C JIIOOBIMH 3JIEKTPUYECKUMU UJTA
MEXAHUYECKUMU UHCTPYMEHTAMU. COETMHEHUE BBITTOJITHACTCA
Jepes aaITep, KOTOPBIA ITO3BOJIAET COOPATH KOMIIOHOBKY
32 OJUH MOHTaX. TAKNM 06pa30M, TEXHOJIOTUsI HE TPEOYET
JOIOJTHATEIBHOIO MOHTAXKA U IEMOHTAXKA JJIA IIPOBEJECHUSA
Pa3INYHBIX PAOOT. HenmpeprIBHAA ITOAAYA TATAHUA TTO3BOJIAET
IPOBOAUTH PA6OTHI 6€3 OIPAHUUYCHU N ITO BPEMEHHU WJIN
IIUTAHUIO.

CraThsi OIIUCHIBACT PE3Y/IBTATHI IPEABIAYINX PAOOT, B
PaAMKaX KOTOPBIX C IIOMOIIbIO I'HOPHUIHOM TEXHOJIOTUH
I'HKT co c60pOM IaHHBIX B PEAJIbBHOM BPEMEHU 32 OIHY
CITYCKO-TIO/ITBEMHYIO OIEPALIUIO OBIIO BBITIOJIHEHO HECKOJIBKO
32/1a4: U30JIAIHSA HHTEPBAJIOB, KAPOTAXK BO BPEMS 3aKAUKH,
HICCJIE/IOBAHUE KOMIIOHOBKHU 3aKAHYUBAHUS, IEpQOpaLiys Ha
JIETIPECCUH C OYE€HbB JUTHHHBIMHU 3200HBIMH KOMIIOHOBKAMIL.

I'M6KOCTDH ONMCAHHON TEXHOJIOTUH OTKPBIBAET HIUPOKUH
CHEKTP BO3MOXHOCTEH JIJIS1 PEIIIEHM S HOBBIX OTPACIEBBIX
Ipo6IIEM O€3 FKCILIYATALMOHHBIX OI'DAHUYCHU.

YcnewHbiv onbIT MPUMEHEHUS1 BONTHOBOM
TEXHONMOINMM B HarHeTaTebHOW CKBaXXMHe

B NecyaHuke Ha ceBepe KyBeunTa

Abdulaziz Sajer, Ali Alsabee, Ahmad Eldaoushy, Adel Attia,
Manayer Al-Sardi, Shouq Al-Abdulmuhsen, Kuwait Oil Company

Well intervention challenges present
opportunities to develop new technologies that
increase operation efficiency and effectiveness. A
revolutionary real-time hybrid coiled tubing (CT)
service marks a new era of informed interventions.
This paper highlights the results from 3 years
of field operations using this real-time hybrid
CT technology to improve well interventions
economically, logistically, operationally, and
technically by performing analysis and making
decisions in real time.

Previous techniques used wireline units to
perform real-time operations, which often required
production shut-in and multiple runs to avoid
operational issues (i.e, tool lifting in wells with high
production rates). CT electric line units mitigate the
shut-in requirement, but reduce the pipe pulling
capabilities and limit the fluids and rates to be
pumped through the pipe. CT with fiber-optics
technology helps eliminate the shut-in requirement
and the fluids and rates restrictions, without
affecting the CT pulling capabilities. However,
operating time is limited because of the power
source life.

During the 3-year period, more than 1 million
running feet of CT well interventions were
performed in the eastern foothills of Colombia,
where challenging conditions, such as high gas
production rate, high tortuosity, and dogleg severity,
were overcome using the real-time hybrid CT service.

The real-time hybrid CT service includes an open
architecture system that provides the capability
to pump any fluid type at different rates through
the CT and hybrid downhole tool. Additionally,
the system is compatible with all electric and
mechanical tools using a plug-and-play adapter to
attach tools in a single rig up, which helps eliminate
additional rig up and rig down of units to perform
other types of well interventions. A continuous
power supply allows operations to be performed
without time or power constraints.

This paper reviews previous case histories in
which multiple interventions were successfully
performed in a single run using real-time hybrid
CT technology, including zonal isolation, well
surveillance, access recovery, stimulations,
production logging, injection logging, completion
visualization, and perforating under extreme
underbalanced conditions with extremely long
bottomhole assemblies (BHAS).

The flexibility of the real-time hybrid CT
technology provides multiple opportunities to
address new challenges in the oil industry without
limits.

Successful Application of Power-

wave Stimulation Technology In a
Dumpflood Injector In Sandstone
Reservoir In North Kuwait

Abdulaziz Sajer, Ali Alsabee, Ahmad Eldaoushy, Adel Attia,
Manayer Al-Sardi, Shouq Al-Abdulmuhsen, Kuwait Oil
Company
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[NoBbimeHNE HEPTEOTAAUH ABIAETCA CJIOKHOU 33/1A49€T
JULS TOOBIBAIOIIUX KOMITAHUI IO BCeEMY MUPY. Perienue
JIAHHOM 32/1a491 TPEOYET HENMPEPBIBHOT'O MOMUCKA U
BHE/IPEHM S HOBBIX TEXHOJIOTUI U U3YUEHUS IEPETOBOIO
ONBITA. 33BOAHEHUE — OJJUH U3 CAMBIX HAJIC3KHBIX METO/IOB
JIOOBIYM, KOTOPBII B TEUEHUE MHOI'UX JIET UCIIOJIb30BAJICS
BO BCEM MUPE 151 HOAJEPKAHUSA JABJICHUSA B ILIACTE U
MAaKCHMaJIbHOT'O OXBAT4 B UCTOIMIEHHBIX KOJJIEKTOPAaX 6€3
BOJIOHOCHOI'O TOPU30HTA.

B aHHOM cTaThe IPEACTABIICH ONBIT IIPOBEACHUA
paboT HAa HATHETATEIBHOM CKBA’KHUHE, TIPEAHA3HAYEHHOI
JULA IO IEPKAHUSA IABJIEHUS B HE(DPTEHOCHOM ILIACTE,

U3 KOTOPOTO JOOBIBAETCSI HAUOOBIINEI OObEM HEPTH
BCET'O MECTOPOXKAEHHUA. C CAMOI0 3TANd 3aKAHIYNUBAHUSA
CKBaKMHBI ObJIA OTMEYEHA HU3KA IPUEMUCTOCTD IIJIACTA
U3-34 3aTPSA3HEHUS IPU3A00HHON 30HbI. CTaHJJAPTHBIE
CIIOCO6BI O6PAOOTKH HE OKA3AIU JJIMTEIBHOT'O 3(PPEKTA.
[To3TOMY 6BUIO IPHUHATO PEMIEHHUE TPOBECTU HHTEHCHUBHYIO
KUCJIOTHYIO OOPabOTKY JjI OBBIMIEHUS IPUEMUCTOCTH

C MCNIOJIb30BAHUEM TEXHOJIOI'MU HATHETAHUSA C

MOMOMIBIO OCIUJIIATOPA. DTA TEXHOJIOI'HUA OOECIIEUNBAET
6oJee rmy6b0KO€e TPOHUKHOBEHUE B ILIACT U 60JIee
PaBHOMEPHOE PACTIPEAECTIEHNE HATHETAEMON XKUJAKOCTH.
[ NnaHUPOBaHUA PAbOT U TOAO0PA PELENTYPHI
KHUCJIOTHOT'O PACTBOPA OBLIN IPOBEAECHBL: IPUYUHHO-
CJIEICTBEHHBIA AHAJIN3, UCCIEA0BAHNUA KEPHA, AHATIU3
HWCTOPHH IKCIUTYyaTAUHM CKBAKUHBL B IIporiecce paboTt

C OCHHWJUIATOPOM HUCHOIb30BAIACH T4 KE PELENTYPA
KHUCJIOTHOT'O PACTBOPA, KOTOPAS UCIIOIb30BAJIACH IIPH
CTAH/JAPTHOM METOJE OOPABOTKHU pPaHEE.

B pesynprare KUcjI0THON OO6pabOTKH C OCLIHUJUIITOPOM
OBbLIIO OTMEYEHO 3HAYUTEBHOE MOBBIIIEHNUE TPUEMHUCTOCTH
10 CPABHEHUIO CO CTAHJAPTHBIMU METOIAMH OOPAOOTKU.
AHAIN3 IPOBEJEHHOMU PA0OTHI IIOKA34J1 IIOBBIIIEHHE
pacxo[a HArHETAHUA JKUJAKOCTH B 2 pa3a. B coceqnnx
JOOBIBAIOIINX CKBAXKMHAX ObIJIO OTMEYEHO NOBBINICHUE
MJIACTOBOI'O JJABJICHUS, YTO OATBEPXKAAET 3(PPEKTUBHOCTD
HOBOI'O CITIOCO62 06pabOTKU. Takre MHOIOOOECIAIOIINE
PE3YALTATHI OTKPBIBAIOT HOBBIE BO3MOKHOCTH JIJIA
ONTUMM3ALUHN JOOBIYU B COCEJHUX CKBAXKUHAX U
3HAYUTEIBHOI'O MTOBBIIIEHUA HEMPTEOTAAYH.

B mannor crarbe nnpeacTaBaeH HECTAH AP THBIN
METO/I TEXHOJIOI'MH KMCJIOTHOH O6PabOTKH, KOTOPBIA
06€eCeYnBAET ITOBBIIIEHUE IIPUEMUCTOCTH B
HAI'HETATENbHBIX CKBAXKUHAX 10 CPABHEHMIO C
TpaﬂI/IL[I/IOHHbIMI/I METOgAMM. ,HZIHHHH TEXHOJIOTU
OTKPBIBAET HOBBIE BO3MOXKHOCTH /111 ITOBBIIIICHU S
IPUEMHCTOCTU HATHETATEIbHBIX CKBAXXUH. B 1asbHeNem
TEXHOJIOTHIO MOXXHO HpI/IMCHI/ITb Ha BCEM MCCTOpO)K/ICHI/II/I
JIJIS1 TIOBBIINIEH U HE(PTEOTAAYN U3 UCTOIEHHOTO IJIACTA.

Cekuus 20. ObmeH 3HaHusMU Ha cteHaax Xl

9J'I€‘KTpOHHbIe CTeHAbl MO3BONAOT IMHYHO BbICNYLWATb KaXXA0ro Aoknag4mka 1 nony4nTb
[0CTaTO4HO NoApPOobHYIo MHbopMaumio. CekLms BKIIOHYAET pasHble TeMbl LOKAL0B,
O[lHaKO TeMaThKa COOTBETCTBYET AOKNaAam B Apyrmx cekuymax.

MpumeHeHne N'HKT ¢ MmeTogoM KOHTpONSA
cTon6ba X1AKOCTU B CKBaXKMHE
Ben Talbot, Shell

ITpOEKT MO BOCCTAHOBIECHUIO 1006b14M Nelson N-20 6611

pa3paboTaH A1 BOCCTAHOBJICHUS yPOBHS JOOBIYHU B
240 M?/CyT OCJIE TOTO, KAK CKBA>KMHA ObL/IA OCTAHOBJIEHA B
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Maximizing oil recovery is a very challenging
assignment to oilfield operators worldwide. This
requires additional and continuous adoption
of new technologies and best practices. Water
flooding is one of the most reliable recovery
technique and been used for many years around
the world to pressure support to the reservoir and
minimize the bypassed oil in depleted reservoirs
with no aquifer support.

This paper is presenting a case of well that was
drilled and completed as a dumpflood well to
provide pressure support to an oil-bearing zone
that contributes most of the field's production.
Dumping rates have showed poor performance
due to near wellbore damage since completion.
Many conventional stimulation trials were
carried out with no sustained success. The well
was selected for an advanced acid stimulation
technique to improve the dumping rate by using
the concept of Oscillating Fluid Injection. This
process achieves deeper treatment penetration
and more uniform fluid distribution. Root cause
analysis, core analysis and well history have been
used to optimize the job procedures and acid
recipe to remove the suspected damage. The
above-mentioned process treated the target zone
with the same acid recipe that has been used in
the previous conventional acid stimulation job.

The results of this advanced process showed
a significant improvement in well injectivity
compared with previous acid stimulation
techniques. The post treatment evaluation
showed an increased dumping rate by two times.
The increased flowing bottomhole pressures
observed in the surrounding producing wells
confirm the direct benefit of the improved
injectivity and consequent pressure support.
These promising indications have opened new
production optimization opportunities in the
nearby wells to add significant oil gain.

This paper presents an unconventional
method of acid stimulation technology in the
improvement of injectivity in surface injection
and dumpflood injectors compared with
conventional techniques. This technology has
opened new opportunities for improving the
injectivity of the dumpflood wells, and go for full
field implementation to maximize the oil recovery
from depleted reservoir.

Session 20: Knowledge Sharing ePosters XlI
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters 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.

Deploying Coiled Tubing Using the
Low Head Method of Well Control

Ben Talbot, Shell

The Nelson N-20 production restoration project
was created to restore >1,500 bopd after the well
was shut in in May 2018 due to excessive sand



Mae 2018 rofa n3-3a 60IBIIOrO BBIHOCA IECKA B PE3YJIBTATE
HOBPEXACHUS (PUIBTPOB B KOMIIOHOBKE 3a4KAHYHUBAHUSA
OTKPBITOT'O CTBOJIA. BbLIa MOCTAB/IEHA 32/]1a4a IPOBECTU
nep@Opamio HHTEPBAIA TOPUZOHTAIBHOIO YUaCTKA
JIAHOM 150 M U yCTAaHOBUTb KOMITIOHOBKY (DHUJIBTPOB
JIMHO¥M 580 M B TEKYIIYIO KOMIIOHOBKY 3aKAHYMBAHUSL.
M3HA49aIbHO PACCMATPUBAJICS METOJ, CITYCKA IEP(HOPATOPOB
U (PUIBTPOB B PAOOTAIOIIYIO CKBAXKUHY, OJJHAKO U3-32
BBICOKMX 32TPAT ObLIO IPUHATO PEMIEHUE OTKA3ATbCS OT
3TOrO METOJA. YPOBEHD XKUJKOCTU B CKBAXKUHE OB HUXKE
YCTbs, HO3TOMY OBLJIO IPUHATO PEMIEHUE KOHTPOJIUPOBATh
CTOJIO JKUIKOCTH HE HA YCTHE, 4 B CKBAXKUHE. DTO

MO3BOJIHJIO IPOU3BECTU CIYCK EPPOPATOPOB U (PUIBTPOB
3 eKTUBHO U 6€301acHO. [IpoBeEHUE TAKOIH pabOThI 6€3
TOJIHOLIEHHOI'O 6y POBOrO OO0OPYIOBAHUS HA YCThE OBLIIO
TIEPBBIM OIBITOM /1151 KOMITaHUHU Shell B CoeJuHEHHOM
Koponesctse. [ToaTomy nepej; paboToM OBLIO NPOBEAECHO
TIIATEJIBHOE INIAHUPOBAHUE. TEXHUYECKAS PEATNBALUSA
KOHTPOJIA 324 CKBAXKMHOI! ObLJIA BBINIOIHEHA C IPUBIECYEHUEM
JIYUIIUX OTPACJIEBBIX CHIELUAINCTOB KOMITaHUH Shell,

4TO J1aJI0 YBEPEHHOCTD B yCIIeXe onepanuu. PaboTel 6p111
BBIIIOJIHEHBI B MIOHE 2019 roza. B mpoiiecce NpOMBIBKU ObLIO
3a(PUKCUPOBAHO ITOBPEKICHUE XBOCTOBUKA HA YIACTKE
NPOAYKTUBHOI'O HHTEPBAJIA, B PE3YIBTATE YETO MTOTYIUIOChH
MIPOBECTHU NEPPOPALHIO JIIMHOM TOIBKO 42 M X1 YCTAHOBUTD
KOMIOHOBKY (pUIbTPOB AIMHOM 480 M. TeMm He MeHee
pa60oTa 6BLIA BBITIOJHEHA YCIIEHIHO, YTO HOATBEPKAACT
3(pPEKTUBHOCTD METOAA KOHTPOJIA CTOJIOA JKUJKOCTH B
CKBAXKUHE /ISl YIIPOIIEHHU S TEXHOJIOTMYECKOT'O ITPOIIECCa
BHYTPHUCKBKUHHBIX PA6OT TAKOT'O THUITA Y CHIKEHUS
3aTpAarT.

,D,VIaFHOCTVI Ka 1 yCcTpaHeHUe yteyek B

CNOXHbIX yA10BMAX ANd BOCCTaHOBJIEHNA
J00bIYK B KJTIOYEBOW ra30BOU

CKBaXXuHe B genbte Huna B Ernnre

Maria Leticia Vazquez, Schlumberger; Mostafa Marie, Ehab Salama,
Ahmed Abdel Rahman, Bronislav Vago, SUCO; Khaled Ziada,
Mahmoud Sharab, Nader Sabanegh, Meirbek Ikhsanov, Schlumberger

B raszosori ckBaxuHe B parioHe ropoga JJucyK B Jeibre
Hwuna B Erunre kommnanus Suez Oil Company o6Hapy:xui1a
MPOOIEMBI C LIEJIOCTHOCTBIO M3-34 IPEAIIONArdeMOM
yreuku B HKT pasmepom 89 MM. YTeuka IpUBEIa K
OCTaHOBKE CKBA’KHMHBI M ITOJTHOM OCTAHOBKE JOObIYN. CITYCK
MHOTOPBIYAKHOT'O KABEPHOMEPA MTOKA34JI, YTO HA CTEHKAX
06pa30BATACH KOPPO3H S, OLHAKO TOYHOE MECTOIOIOKEHNE
YTEUYKH ONPEAEINUTD HE YAANOCH. [IJ11 BOCCTAHOBJIEHUS
J06b19m Kommanu Suez Oil Company Hagana MOUCK
TEXHOJIOI'MH OIPEJIEIEHUSA TOYHOM INTYOUHBI yTEUYKU U
JAJIBHEHUIIETO PEMOHTA 6€3 IIPHUBJICYEHUS OYPOBOI'O CTAHKA.
OJIHAKO NIPOBEJECHUE CTAHIAPTHBIX PAOOT C KAHATHOM
TEXHUKOH HE MO3BOJINJIO ObI ONIPEIEINUTD TOUYHYIO [TTYyOUHY
YTEYKHU U OOECIIEYUTDH COOP JAHHBIX B PEAJIBHOM BPEMEHHU
JUTA IOATBEPKIEHUA YCIIENTHOTO PEMOHTA. [IJ11 OnpefieIeHus
TOYHOI INIyOUHBI yTeukHu B HKT B pexxnme peasbHOro
BPEMEHHU OBLIN ITPOBEJIEHBI PAOOTHI IO CITYCKY KAPOTAKHBIX
UHCTPYMEHTOB Ha 3JIEKTPHUUECKOM Kabeie (KBAPLIEBBIA
MAaHOMETD, TEPMOMETP U pacxoaomep). [locne onpenenenns
IJIYyOMHBI yTEYKU B CKBAKMUHY ObLIA CITYIIEHd CUCTEMA
CIIBOEHHOTO ITAKEPA HA KaHATe € KadeseMm. ITocie ycTpaHeHus
YTEYKHU CKBA’KMHA ObLJIA CHOBA 3AITYIIEHA B 9KCILTyATAIIHIO.

production from a failed open hole standalone
sand screen completion. The aim was to perforate
~490 ft of the horizontal reservoir section and
install a 1900 ft screen assembly inside the
completion. To deploy the guns and screens a live
well deployment system was considered however
ruled out due to the high project costs. As the
well is sub-hydrostatic, the low head method of
well control was utilized, managing a column

of fluid subsurface, rather than at surface. This
enabled the guns and screens to be deployed
safely and cost effectively. As this was the first
time Shell UK would carry out this operation
without a functioning drilling package, a sharp
focus was put on the planning stage to ensure
success. Technical assurance on the well control
aspects of the operation from across the wider
Shell company and across the industry gave the
team confidence to proceed. The operation

was executed in June 2019, unfortunately
encountering a liner damage in the reservoir
section during the well clean up stage and
resultantly were only able to perforate 138 ft and
deploy a 1,571 ft screen assembly. However, the
operation was completed safely, with technical
success and proves that the low head method
can be used for intervention activities of this sort
and can simplify and take cost out of complex
operations.

Diagnose and Remediate Leak on
Constrained Operating Conditions
Brings Back to Production Important
Gas Well in Egypt Delta Region

Maria Leticia Vazquez, Schlumberger; Mostafa Marie,
Ehab Salama, Ahmed Abdel Rahman, Bronislav
Vago, SUCO; Khaled Ziada, Mahmoud Sharab, Nader
Sabanegh, Meirbek Ikhsanov, Schlumberger

Suez Oil Company in Egypt encountered
well integrity issues due to a suspected leak in
a3 %-in completion, in a gas well in Desouq,
Nile Delta Region. This led to well closure and
consequent loss of production. The memory
multi-finger caliper was showing pitting but was
not conclusive on identifying the leak point.
Suez Oil Company required a rig-less solution
to diagnose and pinpoint the leak and repair
the well, so production could resume. However,
conducting well intervention techniques on
conventional slickline could not provide precise
depth placement, much less real-time control and
monitoring capabilities to confirm operations.
Production logging services were deployed on
E-line to detect the leak point in the tubing in
real time by the variation of the quartz gauge's
pressure and temperature measurements and
spinner rotation associated with the flow. Once
the Leak point was properly identified, Straddle
system was deployed to remediate the leak,
utilizing digital slickline, and the well was placed
back into production.
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Cekuus 21. O6meH 3HaHuUaAMM Ha cteHpax XllI

9J'IeKTpOHHbIe CTeHAbl NO3BONAIOT JIMHYHO BbICTYLWATb KaXA0ro Aoknag4mka v nony4mtb
[0CTAaTOMHO NoAPOBHYIO MHbopMaLMio. CekuMs BKIIOYAET pa3Hble TeMbl JOKNaA0B, OAHAKO
TemMaThKa COOTBETCTBYET AOK/TadaM B APYrnX CeKUMNAX.

CpaBHeHMe CKBaXXMHHOrO TpakTopa Mafnoro
anametpa Ha N'HKT pa3nuyHoro pasmepa B Tpex

CKBaXXMHax. AHanm3 n poBeneHHbIX pa60T
A.Saeed, Saudi Aramco; A. French, N. B. Moore, WWT International

JJ1s1 IpOBEIEHUS BHYTPUCKBAKUHHBIX PA6OT UCIIOIB3YIOTCS
pasnmunble pa3zmepsl 'HKT, KaXk/1bIi U3 KOTOPBIX UMEET
CBOU IPEUMYIIECTBA U OTPAHUYEHM S, B TOM YUCIIE:
MAaKCUMAaJIbHBIA PACXOJ, 3AKAYKHU, IOTUCTUKA, YCTAIOCTHBIA
pecypc TpyObl. CKBaKMHHBIE TPAKTOPBI UCIIOJIb3YIOTCS
B CKBAKMHAX C OOJIBIINUM OTXOAOM OT BEPTUKAJIU JIJIS
obecredeHus JOXOXKACHU THOKOM TPyOBI 1O TPEOGYyEMOI
IJIYOMHBI B TOPU3OHTAIBHOM YYACTKE CKBAKMHBL 33/1a4€H
JIAHHOT'O UCCJIEJOBAHUSA OBLIIO CPABHEHME 3(PPEKTUBHOCTHU
CKBXKUHHOT'O TPAKTOPA Majioro auamerpa Ha THKT aByx
pasmepos: 50,8 Mmm u 60,3 MM.

Ha HECKOJIBKUX CKBA’KMHAX C IOMOIIBIO ITIPOrPAMMHOIO
obecrieueHUs ObUI IPOBEEH aHAMNU3 Harpy3ok Ha T'HKT ¢
Pa3NUIHBIMUA KO3(MMUITUEHTAMU TPEHUS, PACCIUTAHHBIMU I10
JIAHHBIM C IIPEABIYIIUX PA6OT HA 9TOM MECTOPOXKACHUM. [17151
UCCIEAOBAHMSA ObLIN TOAOOPAHBI TPH CKBAKUHBI-KAHU/1ATA,
B KOTOPBIX 0€3 MPUMEHEHUS TPAKTOPA MPOUCXONUII IPUXBAT
THKT. TocTr:keHue 320051 ObLJIO BO3MOKHBIM TOJBKO C
npuMeHeHueM Tpakropa Ha THKT pazmepom 50,8 MM 11 60,3 MM.
J1s1 onieHKH 3(P(PEKTUBHOCTH CKBA>KMHHOT'O TPAKTOPA B
3200MHYIO KOMITOHOBKY OBbLIM BKJIIOUEHBI IATYUKH JABJICHUA U
HATSKEHUSA CO COOPOM JIAHHBIX B PEAJIBHOM BPEMEHU.

B xoe paboT 66110 3aduKcupoBaHo, uTo THKT 60,3 MM
JIOCTUIIIA OOJIBIICH ITTyOUHBI IO MOMEHTA AKTHUBAIIUN
TpakTopa 1o cpasHenuio ¢ THKT 50,8 mm. Taxxke
MPOBEAEHHBIE PAOOTHI TOATBEPAUIN, YTO IPUMEHEHHUE
TPAKTOPA O3BOIUIO O6ecneunTs foxoxaeHne 'HKT no
IJIYOMHBI, 3HAYUTEIBHO MIPEBBIIIAIONIEN PACIETHYIO ITTyOUHY
MMPUXBATA, KaK J7Is1 pazmepa 50,8 MM, Tak 1 i1 60,3 MM. 3atem
HAa KaX/JIOU M3 TPEX CKBA’KUH OBLIN YCIIENTHO IIPOBEJEHDI
KUCJIOTHBIE OOPAOOTKU. PE3yIbTaThl UCCIIETOBAHUS IIOKA3AIH,
9TO I'H/APABINYECKUNA CKBAXKUHHBIN TPAKTOP MAJIOTO
JuamMeTpa OOECIIEYnBACT yBeandeHne f1oxoxaeHus FTHKT
pasmepom 50,8 MM u 60,3 MM [I7151 TPOBECHUS TATbHEHTIICH
KHUCJIOTHOM OOpabOTKH B OTKPBITOM CTBOJIE.

Pe3ynpTaTel NCCIEA0BAHMS TOATBEPKIAIOT 3PPEKTUBHOCTD
NPUMEHEHUA TUPABIUYECKOT'O TPAKTOPA /IS YBETUYEHU A
npoxoxaeHus THKT 50,8 Mm 1 60,3 MM B CKBAXKUHAX C
OOJIBIIIUM OTXOAOM OT BEPTHUKAJIN.

B HYTPUCKBaXXHHbIE pa ©OTbI B CKBaXXMHax

C KOMMOHOBKaMW 3akKaH4YNBaHWA C

CUCTEMOM KOHTPOJSA NPUTOKA

Vladimir Stepanov, Pierre Ramondenc, Adnene Mhiri, Dmitriy
Abdrazakov, Konstantin Burdin, Yerzhan Konysbayev, Alexander
Slobozhaninov, Anvar Amangeldiyev, Schlumberger; Campbell Kinnear,
Bauken Sultanov, Tengizchevroil

JIO6BIBAIOIME KOMITAHUU IO BCEMY MUPY BCE YaIe
UCHOJIb3YIOT KOMIIOHOBKHM 3aKAHYHUBAHUSA C CUCTEMON
KOHTPOJIA IPUTOKA JJIs1 yIIPABICHUS POLIECCOM JOOBIYU
Y MOHUTOPUHIA NPOMUIISA IPUTOKA. [Ipy BHEAPEHUH
CHCTEM KOHTPOJISI IPUTOKA BAKHO IPOBOANTD AHAJIN3
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Session 21: Knowledge Sharing ePosters XllI
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters 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.

Analysis and Case Study: Comparing
CT Slim Tractor Performance Using
Different CT Sizes in 3 Wells

A.Saeed, Saudi Aramco; A. French, N. B. Moore, WWT
International

For coiled tubing stimulations each CT size
offers various advantages and limitations,
including but not limited to; maximum pump
rate, logistics, fatigue life and cost. In extended
reach (ERD) wells CT Tractors can be utilized
to improve coiled tubing (CT) access of the
horizontal section of the well-bore. The objective
of this study was to compare the performance of a
slim CT tractor with various sizes of CT, namely 2"
and 2-3/8".

Tubing Force Analyses (TFA) were performed
for a group of wells using CT modeling software
with friction coefficients back modeled from
previous CT interventions in the same field. Three
similar candidate wells were chosen where CT
was predicted to lockup prior to reaching Total
Depth (TD) without the use of a tractor, and
where TD was able to be reached with the use
of a tractor for both 2" and 2-3/8" CT. During
field operations down-hole pressure sensors and
tension compression sub were included in the
BHA to verify the effectiveness of the CT tractor
with live readings.

The field operations demonstrated that 2-3/8"
CT reached further in the wellbore prior to
activating the tractor. The operations confirmed
that the slim hydraulic CT Tractor was able to
pull both 2" and 2-3/8" CT a significant distance
past CT lockup depth. Matrix stimulations were
successfully performed on each of the 3 wells.
The study concludes that both 2" and 2-3/8" CT
combined with a hydraulic slim tractor were both
appropriate solutions to access extended reach
open hole for Matrix stimulation operations.

Production engineers have case study results
to show the effectiveness of using 2" vs 2-3/8" CT
with a slim hydraulic tractor to access ERD wells
for stimulation operations.

Shedding Light Upon Interventions

in Wells with Conformance

Control Completion

Vladimir Stepanov, Pierre Ramondenc, Adnene Mhiri,
Dmitriy Abdrazakov, Konstantin Burdin, Yerzhan
Konysbayev, Alexander Slobozhaninov, Anvar
Amangeldiyev, Schlumberger; Campbell Kinnear,
Bauken Sultanov, Tengizchevroil

It is becoming more common for operators
around the world to use alleged conformance
control completions as a means of managing



3(PPEKTUBHOCTU HA CAMBIX PAHHUX CTAJUAX IPOEKTA. DTO
MO3BOJINT OOECIIEYNUTD MAKCUMAJIBHBIN IPHUTOK U3 BCEX
OPOAYKTUBHBIX UHTEPBAJIOB U IPABUJIBHOE PA300IIEHUE
IJTACTOB, TOCKOJIBKY 3TO OKA3bIBAET 3HAYNTEIBHOE BIUSHUE
HAa JAJIBHENHIITNH IPOLIECC Pa3PabOTKU BCETO MECTOPOXKICHUSL.
BcecTOpOHHUN aHAJIN3 JJOJIPKECH BKJIIOYATD B CEOsI
ONPEJIEIEHNE TOYHBIX ITTYOUH U30JIAIIUH UHTEPBAJIOB /10 U
MOCJIE KUCIIOTHOM O6pabOTKHY, pacIpeesIeHUE (PIIOUIOB B
CKBAXUHE BO BpEMS OOPAOOTKH, 4 TAKIKE AHAJIN3 LIEJIOCTHOCTU
KOMITOHOBKHU 3aKAHYHUBAHUSL.

AHAJIN3 LIEJIOCTHOCTH KOMIIOHOBKHU 3aKAHYHBAHUS C
MOMOIMIBIO YCTAHOBKU CUCTEM 3200MHOI'O MOHUTOPHHIA
ABJIAETCS JOPOTOCTOAIMIUM METOIOM, KOTODBIN NOAXONUT
JUI JUIMTEIbHOI'O MOHUTOPUHTA. IPyTUM METOJIOM
SIBJISIETCS IPOBEJICHUE UCCIEIOBAHUI HA Kabesie. OTHAKO
TAKHE UCCIIEJOBAHUSA TPENOCTABIAIOT OTPAHUYEHHBIN
06'bEM JJAHHBIX. AJIBTEPHATUBHBIM METO/IOM ABJIAETCS
UCIHOJIb30BAHUE CIIELUAIbHON UHTEI PUPOBAHHOM CUCTEMBI
I'HKT st c6opa 1 aHanu3a JaHHbIX. [IpeiaraeMulii
METO/ MUCIIOJIb3YET CUCTEMY PACIIPEAEIEHHOIO U3MEPEHUA
TEMIIEPATYPBI U TEXHOJIOTHUIO IIEPENAYH JAHHBIX B DEATIBHOM
BPEMEHU. DTO MTO3BOJISIET OBICTPO MOJNYIUTH UHPOPMAIIHIO
O TEKYIIEM COCTOHHH CTBOJIA CKBA’KUHBI ¥ MEXKIIACTOBBIX
MEPETOKAX IS IPUHATUAA IPABHUJIBHBIX PEMIEHU 110
ONTUMU3ALNHU OOPA6OTKH CKBAKUHBL

B gannou crarbe npuBeseH IpUMep YCIIEIHOI'O
NPUMEHEHHNA JAHHOU TEXHOJIOIMU B 10 CKBAXKMHAX C
pasobmenreM 40 THTEPBATIOB B KAPOOHATHOM IIACTE
B Kacriniickom pervone. JJanHbIe 110 PE3YJIBETATAM
pacnpeneneHHOro U3MEPEHUA TEMIIEPATY PBI ITO3BOJIAIOT
ONPEAEINTD YHUKAJIBHBIN IPO(PUJIb IPUTOKA B KAXKIOU
TOYKE CTBOJIA CKBA’KUHBL B CTaThE IIPEACTABIEHDI JAHHBIE,
COOPAHHBIE 10 PE3YJIBTATAM PACIIPEAETIEHHOIO U3MEPEHNA
TEMIEPATYPBI JUTUTETHHOCTBIO OT 30 MUHYT 1O 6 YaCOB.
H3mepeHunsa NpOBOAUINCE 10 U BO BPEMA KMCJIOTHON
06PAB6OTKH KAXKJOI0 MHTEPBAJIA. JJaHHBIE O TEMIIEPATYPE
MO3BOJIAIOT ONPENETUTD XAPAKTEP IIPUTOKA (PJIIOMJIOB B
CKBQKUHE: 30HBI MEKIIJIACTOBBIX IIEPETOKOB, INTyOHUHBI
YTEYEK, UHTEPBAJIbI YCIIEITHO IIPOBEACHHON OOPAO60TKHU
U IPYTYIO MH(POPMALIHIO. 3ATEM OIIPEICAEHHBI 11O
pE3yIbTATAM UCCIIEJOBAHUN XAPAKTED NIPHUTOKA (DIIOUIOB
MOATBEPKAAETCA C IOMOIIBIO TOYEYHBIX UCCIIEJOBAHUIA.
Ba’XHBIM BBIBOJIOM ABJIAETCA TO, YTO CYIIECTBYET HECKOJIBKO
THIIOB MEKIIJIACTOBBIX IIEPETOKOB U YTEYEK (HATIPUMED, YePe3
IJIACT/MATPULTY WK YEPES KOJIOHHY). [ToTy4eHHbIE JAHHDBIE
MO>KHO HCIIOJIb30BATH JJIs1 ONITUMM3ALMU TEXHOJIOIMYECKOI'O
rpornecca 06pabOTKU YU NOBBIIEHUA 3(PPOEKTUBHOCTU.

JanHble 0 Ipo@UIIE PACIIPEEICHHON TEMIIEPATYPBL U
PE3YJIBTATHI TOYEUHBIX UCCIIELOBAHNUI B COBOKYITHOCTH
NPEJOCTABJIAIOT TOYHYIO MHPOPMAIIUIO O CKBAXKHUHE U
XapaKTepe MIPUTOKA, YTO ITO3BOJISAECT OIITUMU3UPOBATH
CTPATETUIO IIPOBEJEHUSA OOPAO6OTOK.

Cekuums 22. O6MeH 3HaHUSMU Ha cTeHpax XIV

9J'IeKTpOHHbIe CTeHAbl NO3BONAIOT JIMHYHO BblCTYLWATb KaXKA0ro Aoknag4mka v nony4mtb
[0CTaTOMHO NoAPOBHYIO MHbopMaLMio. CekLMs BKIOYAET pa3Hble TeMbl JOKNaA0B, OAHAKO
TemMaThKa COOTBETCTBYET AOKTadaM B APYrnX CeKUMNAX.

NccnepoBaHma CKBaXKMHbI C MOMIHOCTbIO
KOHTPONIMPYEMbIM NHCTPYMEHTOM
nepeknioYeHNs Ha ANeKTpMYeckom kabene
NO3BOJIUIIN UCKITIOYUTb HEODXOANMOCTD B
KanuTanbHOM peMoHTe. OTyeT o0 paboTe

inflow zones and controlling production.
When this type of completion is introduced in
a field, it is extremely important to analyze its
effectiveness at very early stages of the project
to achieve maximized zonal contribution
together with proper compartmentalization in
current and subsequent completions, since this
will have a significant impact on the future life
of the entire field. A thorough analysis should
include understanding zonal isolation before and
after acid stimulation, fluid distribution inside
the compartments during the treatment, and
confirmation of completion integrity.

Analyzing completion performance by
introducing additional downhole monitoring
systems or devices is costly and is more
appropriate for the long term. Another option,
surveillance with wireline technology, may
not provide definite conclusions due to limited
acquisition extent. Alternatively, coiled tubing
(CT) can provide a fit-for-purpose integrated
solution to data acquisition and analysis
challenge. The proposed approach uses
distributed temperature sensing technology
along with real-time data streaming capabilities
to provide an instantaneous insight on wellbore
dynamics, thus enabling informed decisions on
treatment optimization, as well as yielding reliable
information on interzonal communication.

This study is based on a success story of
intervening with CT on 10 wells, with a total
of 40 compartments in a carbonate reservoir
in the Caspian region. Distributed temperature
evolution models are used to build a signature
library characteristic of specific flow events in
the wellbore. The study consists of distributed
temperature surveys lasting from 30 minutes to
6 hours that were acquired before and during
the acid stimulation of each conformance
compartment. Unique temperature features
are identified in specific flow events, such as
communication between compartments, loss of
completion integrity, and effective stimulated area
determination, to name a few. Those events are
hypothesized and corroborated using downhole
point measurements. A significant finding is that
communication between zones occurs through
several possible paths (i.e., through the formation/
matrix or via the completion). The stimulation
strategy can be modified accordingly, leveraging
downhole data to maximize completion
efficiency.

This combination of transient distributed
temperature and point measurement data
provides an insight into wellbore and reservoir
flow dynamics and facilitates an optimized
stimulation strategy.

Session 22: Knowledge Sharing ePosters XIV
Knowledge Sharing ePosters allow one-on-one interactions with pre-
senters 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.
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Mark Milkovisch, Amanda Olivio, Brandon Christa, Thomas Mauchien,
Jesse West, Schlumberger; Ronnie Burger, Hess; Clement Laplane, Ben
Durand, Schlumberger

B ckBa)xmHE NPOU3ONLIO NOBPEXKAEHUE CIBUKHOMN
MY(TBL, YIPABIAEMOU C YCThA. JJaHHBIE, TOTYYEHHBIE C
MOMOIMIBIO MHCTPYMEHTA IIEPEKJIIOYEHH S HA IJIEKTPUYECKOM
KabeJie, HO3BOIHIIMN BEIOPATh METO/ BOCCTAHOBJICHUS
TU/IPABJINYECKOIO KOHTPOJIA 32 MY(PTOM 6€3 HEOOXOAUMOCTHU
MU3BJIEKATH BCIO KOMIIOHOBKY 3aKAHYUBAHUS.

KoMnaHusA-0nepaTop CIPOEKTUPOBATIA KOMIIOHOBKY
YMHOT'O 34KaHYHUBAHM S, BKJIIOYAIOUIYIO YIIPABIIAEMBIE
CIIBUIKHBIE MY(DTBI, aKTHBUPYEMBIE T'HIPABINYECKU C
yCThe. Takass KOHCTPYKIUS O3BOJISIET 3AKPBITh My(PTY ITpU
HEOOXOAMMOCTH. Ha JAaHHOU CKBA’KMHE CJIBUKHBIE MY(DTHI
HE Y AJIOCh OTKPBITh. KpoMe TOro, ObLI10 HEBO3MOXKHO
ONPEJEIUTD NTYOUHY YCTAHOBKHU 3TUX MY(PT. BBIBOJ O
BO3MOKHOU HEUCIIPABHOCTU MY(T OBLI CJIEJIAH ITOCJIE TOTO,
KAaK CKBA)KHHY HE YJAJIOCh 3aITyCTUTD B 9KCILTYATALIHIO ITOCIE
CITyCKa KOMIIOHOBKHU 34KaHYHBAHUs. [Tepe MpoBeieHUEM
JOPOTOCTOAIINX PAOOT MO U3BJICYEHUIO U 3AMEHE
KOMIIOHOBKHU 3aKAHUYMBAHHA B CKBAXKUHY ObLII CITYIIEH
HHCTPYMEHT NEPEKIIOUEHUSA MY(PT MAJIOTO IUAMETPA IS
UCCIIEJOBAHUS COCTOSHUSA YIIPABIAEMBIX CIBUKHBIX MY(PT.

HWHCTPYMEHT IIO3BOJINJI YCIIEITHO BOUTH B 3aLEIVIEHHE C
IpOMUIIEM CABUXKHBIX MY(PT M IIPOBECTHU HECKOJIBKO ITUKJIOB
OTKPBITUS/3AKPBITUA CO COOPOM JAHHBIX C THCTPYMEHTA
Y CKBA)KUHHBIX JJATYUKOB B PEAJIBHOM BDEMEHU. DTO
MO3BOJIMJIO IIPOBECTH € TAJIBHBIN AHAIN3 ITOJIYYEHHBIX
JAHHBIX U IPUHATb OOOCHOBAHHOE PENIEHUE 10 BEIOOPY
BAPUAHTA PEMOHTA 06€3 HEOOXOAUMOCTHU JJIUTEIBbHON U
JOPOTOCTOAIIEH ONEPALH 1O U3BJIEYEHUIO KOMIIOHOBKH
3aKAHYMBAHMUSL

JJaHHOE UCCNIENOBAHNE ITOKA3710 3(PPEKTUBHOCTD
MOJIHOCTBIO VIIPABJIAEMOTO MHCTPYMEHTA NMEPEKIIOUYEHNUS HA
NIEKTPHUYECKOM KabeIe 11 yCTPAHEHU A HEUCIIPABHOCTEN
U BBISIBJICHU S IIPUYUH HEPAOOTOCIIOCOOHOCTH
060pYAOBAHUA 3AKAHYUBAHNUA. BO3MOXHOCTE KOHTPOJIA
33 YCUJIMEM NIEPEKITIOUEHN U PACXOJOM KUJKOCTH C
TMOMOIIBIO BCTPOEHHBIX JATYUKOB [O3BOJINJIA [IOJIYYUTh
JETATBHYIO MH(POPMALIMIO JIJI AaHAJIN3d COCTOAHUA
CKB2)KHHBI B PEAJIBHOM BPEMEHH U 3(PPEKTUBHOT'O
YCTPAHEHUA HEUCTIPABHOCTEN. B pe3ynbsrare npuMeHenue
MHCTPYMEHTA IIEPEKJIIOUCHUSI ITIO3BOJIHIIO U36€XKATh paboT
MO KAIIUTAJIbHOMY PEMOHTY ¥ CAKOHOMMJIO KOMITAHUHU-
oneparopy 60 MHJUIMOHOB JIOJUTAPOB.

Pa3zpaboTtka TexHonorum
NleKTporngpasnmny4eckoro Tpaktopa c
MeXaHM4YeCcKMMM KOMMoHeHTaMu obecrnevyunna
npoeegeHmMe TO4YHOro, NOJIHOCTbIO yNpaBJiIAeMOro,
BbICOKO3((eKTUBHOro hpesepoBaHUs
271IeMeHTOB KOMIMOHOBKW 3aKaH4YNBaHUA

Stuart Murchie, Gerald MclInally, Bird Tinnen, Kristine Gabrielsen,
Altus Intervention

KOMIOHOBKA 3aKAHYWBAHUS CKBAKUHBI SIBJISIETCS
HEOTbEMJIEMON YACTbIO KOHCTPYKLIMU CKBAKUHDBL KaxkabIi
3JIEMEHT KOMIIOHOBKHU MOJOHUPAETCS O/ TPEOYEMBIE 33/JAUN.
CyIIECTBYET HIUPOKUI BBIOOP PA3IUYHOI'O OOOPYAOBAHUA
3aKAHYUBAHUSL: OT IIPOCTHIX MOCAJOYHBIX TPODUIICH
JUIS U3BJIEKAEMBIX TPOOOK JIO KJIAITAHOB C KOHCTPYKIIUEN
PA3TUYHOU CJIOKHOCTH JIJISI STANOB 3aKAHYUBAHHUS UITU
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Well Diagnostics Led to Preventing
Well Workover Using Fully Controllable
Electrical-Line Powered Shifting
Intervention Tool: A Case Study

Mark Milkovisch, Amanda Olivio, Brandon Christa,
Thomas Mauchien, Jesse West, Schlumberger;

Ronnie Burger, Hess; Clement Laplane, Ben Durand,
Schlumberger

Through the utilization of the feedback from an
electric-line shifting tool, the operator was able to
design an intervention to restore hydraulic control
of a failed surface-controlled adjustable sliding
sleeve without pulling the entire completion.

The smart well completions designed by the
operator incorporated adjustable sliding sleeves
activated hydraulically from the surface to provide
downhole choking capability. In this case study,
the adjustable sliding sleeves had failed closed
and its position could not be determined. The
sliding sleeves appeared to fail hydraulically as
the well could not be brought onto production
after the running of the initial completion. The
fully instrumented slim electrical-line shifting
tool was deployed to diagnose the condition
of the adjustable sliding sleeves, in-situ, before
committing to a major workover intervention to
pull and replace the completion.

With the slim electrical-line shifting tool, the
operator was able to successfully latch into the
shifting profile and perform a series of shifting
operations capturing the real-time data from
the shifting tool and the production platform
hydraulics and well sensors. This enabled
analyzing, diagnosing, and making an informed
decision on the best options on how to intervene
without the time and cost intensive operation of
pulling the completion.

This case study demonstrated the value of a fully
controllable instrumented electrical-line powered
shifting tool for the purposes of troubleshooting
and diagnosing of completion problems. Its
ability to adjust force and displacement with on-
board sensors provided feedback for effectively
troubleshooting and diagnosing the condition
of well components downhole in real time.
Ultimately, the deployment of the instrumented
slim shifting tool mitigated a full workover and
saved the operator USD 60 million.

Electrohydraulic Tractor and
Associated Mechanical Technology
Platform Developments Deliver
Precise, Controlled and Highly
Effective Capability for Efficient
Completion Component Milling

Stuart Murchie, Gerald Mclnally, Bird Tinnen, Kristine
Gabrielsen, Altus Intervention

Completion components integral to well design
are selected for their required functionality. These
components range from simple profiles used for



IKCIUTYATALMH. HaCTO IPOUSBOAATCS PAOOTHI IO YAJIEHUIO
3JIEMEHTOB 3aKAHYUBAHUS, €CJIH OHU HEUCIIPABHBI JILOO
OPEACTABIAIOT IPEMATCTBUE JJIs1 JAJIbHEUITUX PAOOT WU
JUISL TPUTOKA (PIIOMI0B. B JaHHOI CTaThE IPEICTABICHBL
JIBA OTYETA O PA6OTAX O PPE3CPOBAHUIO HIIEMEHTOB
3aKAHYMBAHUS, KOTOPBIE OBLIM YCIIEIIHO BBIITOJHEHBI
Omaroaps NPUMEHEHUIO HOBEUIINUX PAa3paO6OTOK B OOIACTH
COBMENIEHHUS TEXHOJIOIMH CKBA>KUHHOI'O TPAKTOPA U
MEXAHUYECKUX HHCTPYMEHTOB.

DNEKTPOrUIPABINYECKUE TPAKTOPHI ObUIN PA3PAOOTAHBI
B cepearne 1990-x. M3Ha4a1bHO OHU NPEAHA3HAYAINCH [T
CITyCKa MHCTPYMEHTOB HA AJIEKTPHUIECKOM Ka6€JI€ B CUIIBHO
UCKPHUBJIEHHBIX YY4CTKAX CKBA’KHH. 34TEM B KOHCTPYKIIHIO
TPAKTOPOB ObLIA BKIIOYEHA BO3MOKHOCTD IIEPEJAYN
BPAIIEHHUS, YTO MTO3BOJIWIIO IPOBOAUTD (PPEZEPOBAHUE
O6JIOMKOB IIOPOABI UJTA JIEMEHTOB 3aKAHUYUBAHUA. [Ipu
3TOM TPAKTOP CIIY>KUT HE TOJIBKO JJIS IEPEAYN TTOTIE3HON
HATPY3KH, HO U U1 IEPEJAYN OCEBOM HATPY3KH HA (PPES BO
Bpems (ppesepoBanust. Hopernme pa3padboTKu 06eCIEeUYUBAIOT
MOBBIIIEHHBINA YDOBEHb KOHTPOJISA 34 IIPOLIECCOM, UTO JAET
BO3MOKHOCTB 3(D(PEKTUBHOI'O U HAJIEKHOTI'O PA30ypHUBAHUA
00J1e€ CIIOKHBIX 3JIEMEHTOB 3aKAHYHUBAHUA. Takue
3JIEMEHTHI (CTBOPYATHIE KJIATIAHBL, ITOCAOYHbBIE HUIITIETIN)
U3TOTOBJIEHBI U3 PA3/IMYHBIX CTAJIBHBIX CIIJIABOB PA3HOM
($OopMBI 1 pa3MepoB. [711 3(pHEKTUBHOTO pa36ypPUBAHUSA
TAKUX JIEMEHTOB HEOOXOAMMO IIOI00PATh ONTHUMAJIBHYIO
KOHCTPYKIIUIO (DPE3a Y ONITHMAJIBHBIE TTAPAMETPHI
pa3bypuBaHUsA (HAIIPHUMED, HATPY3KY HA JJOJIOTO U YaCTOTY
BpalleHU). B cTaTbe ONucaHbpl HOBBIE PA3Pa6OTKU B O0IACTH
(ppe3epoBaHUSI 1 OCHOBHBIE IPOOIEMBL, BOZHUKAIOIIUE IIPU
dpe3epoBaHU C OTPAHUYCHHUEM 10 MAKCUMAJIBHOI HATI'PY3KE.
TaK’Ke B CTAThE TTOKA33aHO, YTO BO3MOKHOCTb COOPA JAHHBIX
0 (ppe3epOBAHNN B PEATTBHOM BPEMEHH SIBJISICTCS BA’KHBIM
(paKTOPOM yCIIEXA ONEPAIUH.

B cTaTbe IpeCTABICHBI HOBBIC SJIEKTPOHHBIC U
I'UJIPABIMYECKUE PA3PA6OTKH TEXHOJIOIUH (DPE3EPOBAHMS C
TPAKTOPOM. Pe3y/IbTaThl IPOBE/ICHHBIX PA0OT TOKA3BIBAIOT
BBICOKYIO TOYHOCTB U3MEPECHUSI, HE3aBUCHMOE YIIPABICHUC U
ONTHUMM3AIIUIO BCEX OCHOBHBIX ITAPAMETPOB, PEI'YITHPYyEMBIX
B XO/I€ pa0OTBHI, 4TO O6eceunBaeT 3PPEKTUBHOE
(ppe3epOBaAHE HA BCEX CTAUIX OIlePAU. TAKKE pE3yJIbTaAThI
PabOT NOKA3BIBAIOT BBICOKUI TEXHOJIOTMUYECKUN YPOBEHD
UMEIOLIETOCSI OOOPYAOBAHUS JJ1s1 (PPE3EPOBAHMS B PAMKAX
PaCYETHBIX U UCMIBITAHHBIX [IPEAE/IOB. TEXHOJIOTMYECKHUE
[IapamMeTpPhl IPOLECCa (PPE3EPOBAHMS B CKBAXKUHE ObLIIN
A6COIIOTHO NJICHTHUYHbBI 3BHAYCHUAM, MNOJIYYCHHBIM HpI/I
HCTIBITAHUY TEXHOJIOTUH B JIA60OPATOPHBIX YCJIOBUAX. TaKkKe
ObLJ1a yCOBEPUIEHCTBOBAHA KOHCTPYKL U (ppesa. i1t 3Toro
MIPOBOAIIACH MTPOrPAMMA MHTEHCUBHBIX UCIIBITAHUI C I1EJIBIO
COKpPAIIEHUS CIyYaAeB 3aKIMHUBAHUA (PPE3A U OOPA30BAHUA
METAJJIMYECKUX OOJIOMKOB BO BpEM PA36yPUBAHMUSA, UTO
MOJKET CJIYYAMHO IIPUBECTH K IPYTIUM OCIOKHEHUAM.

JlaHHAS TEXHOJIOTHS OTKPBIBAET BO3MOKHOCTB JIJIS
HCTIONB30BAHUSA (DYHKIIMOHAIA TPAKTOPA M (PYyHKITMOHAIA
BPAIIAIOIETOC MOAYJIS, YTO OO6ECIIEUNBAECT HENIPEPLIBHOE
BpalcHue (ppe3a U BO3MOXKHOCTb TPOPAOOTKHU
pacdpe3epOBaAHHOIO Y4aCTKA BO U36EKAHNE 3aKJIMHUBAHUS
UHCTpyMeHTA. [IpoBeIcHHBIE PA6OTHI TIOKA3BIBAIOT, YTO
OIMCAHHAs Pa3pab0TKAa TO3BOJINIA JOCTUYb (DEHOMEHATBHBIX
PE3YIBTATOB IPU (PPE3EPOBAHUN B OOCASKEHHOM CTBOJIE.

securing retrievable plugs, to valves of varying
complexity and design used during the completion
or production phases. Often, remedial work is
required to remove these components if they are
no longer working or needed when they are a
hinderance to well access or its productivity. This
paper presents two case histories of completion
component milling operations that were efficiently
carried out by applying recent developments in
combined tractor and mechanical application
technologies.

Electrohydraulic tractors were developed in the
mid-1990s initially as means to convey electric
line tools in highly deviated sections of wells.
Applications were soon developed to include
rotational capability run in conjunction with
the tractor, enabling milling of well debris or
completion components. For this, the tractor is
used not only for payload conveyance, but also
to provide weight on bit (WOB) during a milling
operation. Recent technology developments are
providing an increased level of control, enabling
more complex component milling to be carried out
efficiently and with greater degree of confidence.
Such components, including flapper valves and
nipple profiles, are made from a variety of steel
alloys, shapes and dimensions. Efficient milling of
these requires an optimal bit design, coupled with
optimised milling parameters, for example, WOB,
torque and RPM. The challenges of milling with
limited available power are discussed, new milling
solutions are disclosed, and the importance of real
time feedback of milling parameters to ensure
success are illustrated.

This paper discusses new electronic and
hydraulic developments applied to the tractor-
milling platform. Case histories will demonstrate
the hi-fidelity measurement, independent control
and optimisation of all relevant milling parameters
adjusted on the fly, delivering performance
across all stages of the milling operation. They
will show the high level of instrumentation now
available which ensures the milling operation is
conducted within prescribed and tested limits
and allow performance parameters, designed and
demonstrated in the lab, to be replicated one-to-
one in the downhole environment. Improvements
also include specific bit designs that have been
developed though a rigorous testing program
to minimise tool jamming and the metal debris
created during the milling process, which could
inadvertently cause other issues in the well.

The technology enables switching between
the tractors driven and rolling rotational anchor
functionality whilst providing continual rotation
and back-reaming capability to minimise the
possibility of a stuck tool scenario. The case
histories show that these developments have
delivered unprecedented success in challenging
cased hole milling operations. ©
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