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Tesucor Mexx1yHApOIHOM KOH(EPEHTINN
U BBICTABKH 110 KOJITIOOUHI'Y
1 BHYTPUCKBAKUHHBIM PA00TAM SPE/ICOTA @acrs 2)

SPE/ICOTA Coiled Tubing & Well Intervention
Conference & Exhibition 2018 Abstracts eart2)

KoHhepeHLMs 1 BbICTaBKa MO KONTIOOVHTY 1
BHYTPUCKBaXXMHHbIM paboTam npotuna B Byanensace, wrat Texac,
CLUA, c 27 no 28 mapta 2018 rofa. 310 exxerofiHoe cobbITue

©ObIN0 opraHM3oBaHo OBLLECTBOM MHXKEHEPOB-HEMTAHNKOB
(SPE) n AccoumaLmen crneumanmctoB no KOMTIOOMHIOBbIM
TEXHOMOrMAM 1 BHYTPUCKBaXXUHHbIM paboTam (ICoTA).

CEKLMA 5. O6meH 3HaHMAMM Ha cteHaax |
SHCKTPOHHI)IC CTEH/bI ITIO3BOJIAIOT JIMYHO BI)ICIIYI_[IaTb
KaK/JIOT'O JOKJIAJYHUKA U TOJTIyYUTh JOCTATOYHO MOAPOOHYIO
uHdopManuio. CEKIUs BKIIOYACT PA3HBIC TEMBI JIOKJIA/IOB,
OJHAKO TEMATUKA COOTBETCTBYET JOK/IAAAM JPYI'UX CEKIIUU.

CpaBHEHHE TEXHOJIOTHH OYHUCTKH CTBOJIA CKBAKHHBI:
YIOPABJICHHE C YCThA U IPHMECHCHHUEC KOHTPO/IBHO-
H3MEPHTEIbHOM AIIIAPATYPBI

M. Jlpesen, /1. LIIynoy, P.Mennem, Schiumberger

KOHTPONIBHO-U3MEPUTEIIBHAS ANINAPATYPA U BO3MOXKHOCTD
YIIPABJIECHUSA C YCTbs TO3BOJSIOT HOBBICUTD 3(P(PEKTUBHOCTD
OYMCTKH CTBOJIA CKBAKUHBI HA Kab6ese. [TmaHupoBaHue paboThl
C UCIIOJIb30BAHUEM JIAHHBIX C IPEJBIAYIINUX PAOOT, 4 TAKXKE
JIAHHBIX, IIOJIYYEHHBIX B PEAJIBHOM BPEMEHH, ITO3BOJISET
MOJIy4YUTh Oy TUMBIH PE3YJIbTAT. B CTaThe NPUBOANTCA
CPAaBHEHUE [IBYX TEXHOJIOIUI OYUCTKU CTBOJIA CKBA’KMHBI HA
Kabese: aeTCs OLIEHKA IIPOU3BOIUTEIBHOCTHU, 3(PHEKTUBHOCTHU
OYMCTKH, IPOU3BOJICTBEHHBIX (PAKTOPOB, 4 TAKXKE JAHHBIX,
MOJIYYEHHBIX C IOMOIIBIO U3BMEPEHUSA B PEAJIBHOM BDEMEHMU.

Bo BpeMs Iporecca OUUCTKU CTBOIA CKBA’KUHBI C IIOMOIIIBIO
IIETOK HA 3KPAH BBIBOJAATCA KPHUBBIE PAOOYNX XAPAKTEPUCTHUK,
O KOTOPBIM MOKHO BBISIBUTB KOPPEJIALIHIO MEK/Y TAKUMU
MapaMETPAMH, KAK YIVIOBAS CKOPOCTb BPAILIEHUS, KDY TAIINIA
MOMEHT, IepeiaBaeMast Ha 32601 MOIITHOCTD. B cTaTbe
MPEACTABIEHBI MOJIE/IN IPOU3BOJICTBEHHBIX ITAPAMETPOB,

C IOMOMIBIO KOTOPBIX MOKHO ITPOBECTH IIJIAHUPOBAHUE
JIO Ha4aj1a paboThl, 4 TAKXKE HHTEPIIPETALINIO TAHHBIX,
MOJIYIEHHBIX B PEAJIBHOM BPEMEHH, JIJI1 YTOYHEHUA LIETIEH
OYMCTKH.

IosprmeHue 3P HEeKTHBHOCTH U HAAESKHOCTH PA0OT
II0 YCTAHOBKE IIEMEHTHBIX MOCTOB Ha KabeJie
K.By,I1.9amapmu,A. Jlunocu, /1. Tomncon, Halliburion

LleMeHTHBIE MOCTBI ABIAIOTCS MIUPOKO UCIIOIb3YEMBIM
METOJOM U3OJIALIUN UTHTEPBAJIOB M KOHCEPBAITUH CKBAXKUH.
B cTrarbe pacCMOTPEHA TEKYIAA TEXHOIOTUA yCTAHOBKH
LIEMEHTHBIX MOCTOB Ha KA0€JI€, BBIABJIECHBI OCHOBHBIE
npo6seMelL TaKHe MapaMeTPhl HEMEHTHOT'O PACTBOPA, KAK
MPOYHOCTB HA CXKATUE U BPEMSA 3aCTBIBAHUSA [IEMEHTA, ObJIN
OIIPEE/ICHBI C IOMOIIIBIO UCIIBITAHUA 11O CTAaHAApTy API
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The Coiled Tubing & Well Intervention Conference
& Exhibition took place in Woodlands, Texas, USA
on March 27-28, 2018. The annual event was
traditionally organized by the Society of Petroleum
Engineers (SPE) and the Intervention & Coiled
Tubing Association (ICoTA).

SESSION 5. Knowledge Sharing ePoster |
Knowledge Sharing ePosters allow one-on-one

interactions with presenters and opportunities

to study a particular concept at an appropriate

level of detail. Subject matter varies, but topics are

consistent with the other technical sessions.

A Comparison of Instrumented and
Surface-Controllable Rotary Honing and
Brushing for Well Intervention

Dresel M, Schulz ], Mennem R.C, Schlumberger

Instrumentation and surface control improve
the success rates and efficiency of wireline rotary
brushing and honing. Data based operational
planning and real-time data feedback allow for
efficient operations with measurable outcomes.
This paper compares two types of instrumented,
wireline-powered rotary cleaning assemblies by
assessing their performance, cleaning efficiency,
operational factors, and real-time logging outputs.

Basic rotary brushing physics along with
characterization curves of the systems explain the
relationship between operational factors including
rotational speed, torque, and downhole power
requirements. Models of the operational factors
were created so that preoperational planning and
real-time data interpretation can be used to verify
intervention objectives.

Methods and Processes to Help Improve
the Operational Efficiency and Reliability of
Wireline-Run Cement Plugs

Wu Q., Chamarthy P, Lindsey A, Thompson |G,
Halliburton

Cement plugs are a widely used well intervention
method to achieve zonal isolation and well
plug and abandonment. The current practice
of cementing using wireline was reviewed on a
system level to identify the primary challenges.
Existing cement mix properties, such as
compressive strength and wait-on-cement



RP 10B-2 (2013). Tak:xe 6blJ1a U3y4E€HA pA60OTA LIEMEHTHBIX
PaCcTBOPOB B PA3/IMYHBIX CKBA’KMHHBIX TEPMOOAPUYECKUX
yCnoBHuAX. [To UTOraM aHaIM3a CYMECTBYIONUX TEXHOIOT U
OBUIH IPEIOKEHDBI U UCTIBITAHBI HOBbIE MOJAU(PUKALIUU
PaCTBOPOB, 4 TAKKE HOBBIE CIIOCOOBI TPAHCIIOPTUPOBKHU U
CMENIUBAHHUS PACTBOPOB B NOJIEBBIX YCIOBUAX. [10 pe3ynbraTam
UCHBITAHUN, XaPAKTEPUCTUKHU CYIIECTBYIOMUX IIEMEHTHBIX
PacTBOPOB MEHAINUCH TPH U3MEHEHUH TEMETIEPATYPHI HA

5 °C. 17151 yCTAaHOBKH KAYECTBEHHOI'O IIEMEHTHOI'O MOCTA
HEOOXOAMMO TOYHO 3HATh TEMIIEPATYPY MO CTBOIY CKBA>KHUHBI
U B COOTBETCTBUU C ITUM NOJOUPATh COOTBETCTBYIOIINE
OPUCAIKH I KAKJIOT'O 3HAYEHU A TEMIIEPATYPBL.
BO3HMKHOBEHHE IEPETOKOB (PIIOUOB ITPH YCTAHOBKE MOCTA
MOJKET IIPUBECTH K U3BMEHEHHIO TEMIIEPATYPHL [ToaTOMY
npo6seMa MOBBIIEHUA 9(PMOEKTUBHOCTH PAOOT IO YCTAHOBKE
LIEMEHTHBIX MOCTOB ABJIAETCA AKTYAJIbHON. [1711 yMEHBIIEHUA
BJIMSAHUA TEMIIEPATYPBI HA XAPAKTEPUCTUKHU [IEMEHTA COCTAB
LIEMEHTHBIX PACTBOPOB ObLIT MOAU(DHUITUPOBAH O0€3 U3MEHEHU A
TAKUX XaPAKTEPUCTHUK, KAK BDEMS 3ACTBIBAHUA U IPOYHOCTD
HA CKaTHE. B cTaTbhe MPUBOJUTCSA OITUCAHUE IIPOOIIEM U

33/1a4, CTOSIIIUX ITEPE]] TEXHOJIOIMEN YCTAHOBKU LIEMEHTHBIX
MOCTOB Ha Ka0€JIe, a4 TAKXKE MPEAJIOKEHA IPOCTAA U OBICTPAasA
METOAMKA MO MTOBBIIIEHHIO 3KOHOMHUYECKON 3(P(PEKTUBHOCTH
Y COKPAIIIEHUIO BDEMEHHBIX 3aTPAT. TAKKE B CTATHE ONTUCAHBI
LIEMEHTHBIE PACTBOPHI JJI BBIIIOTHEHUA PAOOT C IPUMEHEHHUEM
LEMEHTUPOBOYHOM JKEJIOHKHU.

CEKLIA 6. OOMeH 3HaHnaMU Ha cteHpax Il
DIIEKTPOHHBIE CTEH/BI IO3BOJIAIOT IMYHO BBICIYIIATh
K2K/JIOT'O JOKJIAJYHUKA U TOJIyYUTh JOCTATOYHO OAPOOHYIO
nH@opManio. CEKLM BKIIOYAET PA3HBIE TEMBI JJOK/IA/0B,
OJJHAKO TEMATHKA COOTBETCTBYET JTOKIAJAM IPYTHUX CEKIIUI

bypenue Ha jenpeccuu ¢ npumenenuem FrHKT:
OIIBIT HA UCTOICHHBIX HEIVTYOOKHX CKBAKHHAX

A . Muxcescru, T. Muxcescku, Anlech Lid; I1 Xamzenarxac,
Chuck Henry Energy

B cTaTbe NpeICTaBIEHO ONMUCAHUE PAOOTHI IO
HaIpaBJIeHHOMY 6ypeHuIo ¢ npuMeHenuem 'HKT, kotopas
ObLIa BBITIOJIHEHA 171 HE3aBUCUMOMU TJOOBIBAIONIEH KOMITAHUH
B AINTAJIAYCKOM HEPTETA30HOCHOM H6acceHe. Lenbio paboThl
ABJISITIOCH BCKPBITHE LIEJIEBOT'O IIACT4, KOTOPBIN HAXONUIICS
PAIOM C YK€ IPOOYPEHHOM BEPTUKAIBHOMN CKBAKHUHOM, C
MOMOIIBIO GOKOBOI'O CTBOJIA. MOIMTHOCTB IIJIACTA COCTABIIANA
OKOJIO 5 M, HO3TOMY HEOOXOJUMO OBLIIO IIPOU3BO/IUTH TOUHBIH
3aMep ITyOUHBL Tak:ke 6bLIO IPUHATO PEMIEHHE O BCKPBITUH
BCETO YYACTKA IJIACTA HA AETIPECCHUU JJI1 TPEJOTBPAIIECHUSA
KOJIbMATAIIMHU IIJIACTA.

OCHOBHOM 32/1a4€H pabOThI OBLJIO SKOHOMHUYECKU
3(pPEKTUBHOE COOPYKEHUE TOPUZOHTATIBHOI'O OOKOBOT'O
cTBOJIA. CTpATErus Pa3zpaboOTKU MECTOPOKICHUA IPEIIOAraaa
MHUHUMM3ALHUIO 3ATPAT, HO IS JOCTUKEHHUSA TOCTABIECHHBIX
33/124 OBUIO HEOOXOAMMO MPHUBJIEKATH BEICOKOTEXHOJIOTUYHOE
o60pyaoBaHUE. 11 BBITOTHEHN PA0OOTHI IOTPEOOBATIOCH
CIIeyIoee O00PYIOBAHUE: KOMIIOHOBKA HU34 KOJIOHHBI J1JIs
OypeHus 1uaMeTpoM 81,3 MM U CIIEIUATIBHOE IPOIPAMMHOE
ob6ecnieuenue Ay 6ypenus Ha T'HKT. [11g BBINOTHEHNUA pa6OTHI
OBUI IPUMEHEH MYJIBTUAUCITUIUIMHAPHBIN HOAXOZ. B KOMILIEKT
BXOJHBIX JJAHHBIX 15 INTAHUPOBAHUSA PA6OTHI BXOJWIIN
BCE THUIIbI CEPBUCHBIX YCIYT: 3/1-CEMCMMKA, INIAHUPOBAHUE
TPAEKTOPHHU CTBOJIA CKBAKUHBI, THKEHEPHOE COMTPOBOXKIECHUE

(WOCQ) time, were characterized using standard
APIRP 10B-2 (2013) tests. The sensitivity of

these mixes to various wellbore temperature

and pressure conditions was also studied. Based
on the understanding of the current practice,
modifications of the compositions, packaging,
and mixing procedures in the field were proposed
and tested accordingly. Based on the experimental
results, the properties of the current cement
mixes showed high sensitivity to temperature
variations as small as 10°F. To achieve a cement
plug as expected, accurate knowledge of the

well temperature profile and precise selection

of the best additives for such small temperature
intervals are necessary. If crossflow occurs, then
setting a plug itself can change the temperature
profile. This makes cement plug operations even
more challenging during actual field practice.

The cement mixes were modified and tailored

to reduce their sensitivity to temperature

without affecting the dump time and strength
development. This paper discusses the challenges
associated with wireline-run cementing operations
and presents a simple and streamlined process
developed to help reduce operational time and
minimize costs. The study also discusses cement
mixes customized for dump bailer operations.

TECHNOLOGIES

SESSION 6. Knowledge Sharing ePoster I
Knowledge Sharing ePosters allow one-on-one

interactions with presenters and opportunities

to study a particular concept at an appropriate

level of detail. Subject matter varies, but topics are

consistent with the other technical sessions.

Underbalanced Drilling with Coiled
Tubing: A Case Study in Marginal Shallow
Wells

Miszewski Adam, Miszewski Toni, Anlech Ltd;
Hatgelakas Peter, Chuck Henry Energy

This paper describes a recent Directional Coiled
Tubing Drilling (DCTD) job that was completed for
an independent operator in the Appalachian Basin.
The objective was to access target zones identified
adjacent to a recently drilled, vertical well using a
lateral sidetrack. The target thickness was around
15ft so accurate depth control was critical. It was
also considered essential that the entire reservoir
section be drilled underbalanced to minimise
formation damage.

The challenge was to deliver a productive
horizontal sidetrack in an effective and cost-
efficient manner. The field development strategy
required costs to be kept to a minimum, but the
use of high-tech equipment was essential to
delivering the production improvements.

A 3.2inch DCTD Bottom Hole Assembly (BHA)
and a specialised DCTD engineering software
package were enabling technologies. A multi-
disciplinary approach was adopted to plan and
execute the sidetrack. This approach required
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0 6YPEHUIO, 3aKAHUNBAHUE CKBAXKIHBL

B pesynbrare 6bU10 IPOU3BEIEHO OYPEHUE OOKOBOI'O CTBOIA
U3 CYLIECTBYIOLIEN HENTPOAYKTUBHOMU CKBAXKUHBI U ITOJIY4YE€H
OpUTOK ironaa. Takum 06pazoMm, 3P(PEKTUBHOCTD TEXHOJIOTUU
U MYJIBTUJUCLHUTTMHAPHOTO NTOAX0/1a OB ITOATBEPKICHBL.
BBIBO/IBI, CACTITAHHBIC U3 3TOU PabOTHIL, TIO3BOJISIIOT
ONTUMM3HUPOBATH MPOLIECC IJIAHUPOBAHUSA ITOJOOHBIX pabOT HA
CEAYIONNX CKBAYKUHAX U HOBBICUTD 3(P(PEKTUBHOCTD IOOBIYU
Ha UCTOLIEHHBIX MECTOPOX/ICHHUIX.

ONBITHO-IIPOMBINIJICHHEIE PA0OTHI IO Ia3aTH(THOMY
OCBOEHHIO HCTOILIECHHOH CKBAKHHBI
c npumeHeHueM F'HKT B Korymounu

O.Anvmetioa, K. Kacmaneoa, /. Xuzyapa, M. Toppec,
. Ilopmena, Equion Energia Limited

ONBITHO-NIPOMBIIIJIEHHBIE PAOOTHI IO T'A3/IM(PTHOMY
OCBOEHHIO UCTOIMEHHOW CKBAKUHBI C npuMeHeHrnem F’HKT
MPOBOJUINCE B INIACTE C MHOTOKOMITOHEHTHBIM (PJIIOH/IOM
B parioHe peruoHa Kacanape Ha ceBepo-BocToke KomyMouu.

B ganHO¥M cTaThe NPEACTABIEH IIOJIHBIN CIIEKTP OlEPALINHT
JAHHOT'O MPOEKTA, HAYNHAS CO CTAJUH MOJIECIUPOBAHUS

Y 3AKaHYHBAs IPOBEAEHUEM PAOOT, BKIIOYAS UCIIBITAHHE
CKBA>KHHBI ITOCJIE YCTAHOBKHU I'a3IM(PTHBIX KJIATIAHOB /IS
OCBOEHUSI CKBAXKUHBI C BBICOKOI OOBOAHEHHOCTBIO U HU3KHUM
Tra30KUAKOCTHBIM (PAKTOPOM.

I'a3 o/ BLICOKUM JIABJIEHHUEM 3aKAYUBAJICA YEPES
TpaguuronHsle THKT pruamerpom 44 u 50 M,
paccanTaHHbIe HA 750 aTM, KOTOPBIE ObLIN CITYIIEHBI BHYTPb
SKCILIYATAITMOHHOM KOJIOHHBI U ITO/IBELICHBI HA (DOHTAHHOM
apmarype. JJaHHbBII crIoCOO ObLI BBIOPAH /151 YMEHBIIICHHU S
3aTPAT HA TIOBTOPHOE 3aKAHYUBAHUE CKBAKUHBL, UCXO/A U3
MaJsoro 6omxera. B pamkax OITP B koH1e 2015 roga 6s11u
POBEJICHBI PAOOTHI B TPEX CKBAKUHAX. DTO ObUIN IIEPBBIE
PabOTHI IO TAHHOM TEXHOJIOINH C puMeHeHueM 'HKT
auaMeTpoMm 44 1 50 MM B CKBAKUHAX TIIYOUHOI 60smee 3600 M.

OCHOBHBIMH CJIOKHOCTAMH, KOTOPBIE BO3HUKIIN IIPU
IPOBEJICHUU PAOOT, ObLJIN KOHTPOJIb CKBAKHUHBI [IOCJIE
JEAKTHUBALIMY 3260MHOIO KJIAITAHA-OTCEKATEIA X OTKPBITHA
KOPEHHOM 33/IBUKKH, 4 TAKIKE KOPPO3UA B PE3YIILTATE
BO3/ICHUCTBUA YIVIEKUCIJIOIO I'a3a. PE3yIbTaT OIBITHO-
NPOMBIIIECHHBIX PA60T 10 ycTaHOBKE THKT B TpPEX CKBAXKMHAX
OBbUI YCIIEMTHBIM. B JAaHHO CTAThE ONMMUCAHBI BBIBOJBI,
TMIOJIyYEHHBIE [0 PE3YJIBTATAM PAOOT, KOTOPBIE BKIIOYAIOT B CEO5I:
I1OJI00P CKBAKUHBI-KaHUaTa, ciiyck THKT, mogoop marepuana
TPyOBL, BHYTPHUCKBA>KWHHBIC PA06OTHI U OLIEHKY PHUCKOB, 4
TAKXKE OLICHKY 3(P(PEKTUBHOCTU BCEI'O IIPOEKTA U PAOOTHI 110
U3BJIEYEHUIO TPYOBI ITOCIIE OKOHYAHUSA IIPOEKTA.

CEKLNA 7. MaTepuanbl U NPO4YHOCTb

IIpu nposeaeHun pabot ¢ npuMeHenuem 'HKT B CKBasKMHAX
HA IIeJIb(pe BAXKHEUIIEN 3a1a4€l ABIACTCA KOPPEKTHBIA
oA60P MATEPHAJIA CTATIN U U3MEPEHUE U3HOCA TPYOBL
IMpoussogutenu 'HKT NOCTOSAHHO NOBBIMIAIOT KAYECTBO TPYO
JUIS YMEHBIIEHUS BIUSHUS PA3JIMYHBIX (PAKTOPOB. OAHAKO
PpaboTEHI B emie 00JIEE OCIOKHEHHDBIX YCIOBUAX (AHOMATIBHO
BBICOKME JJABJIEHUS U TEMIIEPATYPBL, A0PA3UBHBIE (DIIIOH/IBI,
OOJIBIINE INTYOHUHBI) IPUBOJAT K CO34AHHUIO HOBBIX MOJIEJIEN
JUI UCTIBITAHUSA MATEPUAJIOB HA IIPOYHOCTD. B aHHON
CEKIIMH JIOKJIA/Ibl IOCBAIIEHBI PEIIEHUIO 33/1a4 I10 IIOUCKY
HOBBIX YHUKAJIbHBIX PEMEHUT C TOMOIIBIO TAOOPATOPHBIX
UCCJIEJOBAHUN U PEAJIBHOT'O IIPOMBICJIOBOT'O ONBITA.
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inputs to the planning process from all stages in
delivering the well, which included: 3D seismic,
well trajectory planning, drilling engineering,
completions.

This project was ultimately successful in that
adry hole was re-entered and sidetracked to
create a productive well, thereby validating the
technology and multi-disciplinary approach of
the team. The lessons learned from this operation
can be used to optimise the planning of future
wells and maximise the value of re-entering
marginal wells and fields.

Back to Life by a Coiled Tubing Gas Lift
Pilot Project in Colombian Foothill Wells
Almeyda Oscar, Castaned Claudio, Higuera

Josue, Torres Monica, Portela Fernando, Equion

Energia Limited

A Coiled Tubing Gas Lift (CTGL) pilot
project was implemented in a reservoir with
a compositional fluid system in the Casanare
foothills area in the northeast of Colombia. This
paper presents the life cycle of the project from
design to operation including production test
results after installation to "revive" wells with
high water production and very low gas liquid
ratio.

High pressure gas was injected through
conventional 1-3/4" and 2" 110 Kpsi coiled
tubing, installed inside completion strings and
hung to the Christmas tree to reduce cost of the
project and avoiding recompletion of the well in
a low-cost environment. A pilot project included
three well was executed ending 2015, being a
world first CTGL for 1-3/4" and 2" CT deployment
beyond 12,000 feet.

Challenges for deployment of CT string,
well control aspects, barriers for control upon
disabling of DHSV and master hydraulic valve
among of moderate CO2 corrosion impact were
some of the risks associated to this project. A pilot
installation on three wells was successful and this
paper compiles lessons learnt from this process
including candidate selection, deployment,
material selection, well intervention and risk
assessment among of operational performance
and pipe recovery after end of project life.

SESSION 7. Materials and Integrity

How to intervene into offshore and subsea wells
using coiled tubing has become an important issue
in choosing the right material and measuring the
fatigue of the material. Constant improvement
implemented by CT manufacturers have reduced
the influence of some of these causes. However,
work in ever-more challenging well conditions
(HP/HT, fluids, and depths) has resulted in creating
new models for further testing of materials. This
session focuses on how challenges are faced in
new and unique solutions through discussion of
operational case histories and laboratory testing.



ABapHuHu ¢ rTHOKHMH HACOCHO-KOMIIPECCOPHBIMH
TPyOaMH: OIIBIT H ITOCJIE€JHHUE PEIICHH
T ITaopon, Kpetie C., Baker Hughes a GE Companny

KaK ITOKa3bIBAET OIIBIT, CJIy4au IPEXKIEBPEMEHHOM ABAPHUU
HenospexeHHON 'HKT 13-32 NpeBBIIIEHNS YCTAIOCTH
IPOUCXOAAT KParHe peaKo. OFHAKO, HECMOTPS HA TEKYIITHE
TEXHUYECKUE CPEACTBA MOHUTOPHHTA INIACTUYECKOMH
ycranoctu T'HKT, aBapuu ¢ Tpy©aMH BCe XKe TPOUCXOIAT. Panee
HEKOTOPBIE TEXHUYECKHE CTATbU ONMUCHIBAIN IPUYHUHBI ABAPUH
¢ 'HKT, koTOpBIE MPOU3OILIH B IEpHO/ C 1994 1o 2005 rog.

B ganHOM cTaThe npeicTaBiacH 0630p apapuii THKT 3a
rnocseaHue 12 geT, a TakKe CPABHEHUE 3TUX aBAPUI C TEMU, YTO
MPOU3OIUIN B IPEABIAYINNN 10-1eTHUI TEpUO/,. TaKXKe B CTATbE
NPEJACTABIEH O630p HOBBIX TpUYKH aBapuii ¢ 'HKT, koTopeie
MPOU3OIUIN B 60JIEE CIIOKHBIX CKBA’KMHHBIX YCIOBHAX, 4 TAKXKE
0630p COOTBETCTBYIOIIUX CIIOCOOO0B NPEAYIPEKACHUSA TAKUX
ABAPUIL.

BbUI MPOU3BEAECH AHAIN3 ITIABHBIX IPUYHUH BCEX ABAPHI C
I'HKT, KOTOpBIE NPOU3OILIN B OHON KPYITHOM CEPBHUCHOU
KOMITAHHH. PE3yIbTaTOM aHAIN3A ABISAECTCA ONIPECIEHUE
KOPPEKTUPYIOLUX JEUCTBUM I IPEAYIIPEXKICHUA TAKUX
aBapurt. [l aHaM3a IPUYHUH aBAPUIT ObLIA UCTIOIb30BAHBI
CTATUCTUYECKUE JAHHBIE.

HeCKOJIBKO CTaTen NOKA3BbIBAIOT, 4TO IpUMEPHO 80—-90%

Bcex aBapurii ¢ 'HKT B neprof ¢ 1994 o 2005 ros npou30nLIn
O CIEAYIOMUM IPUYHUHAM: KOPPO3HSL, MEXAHUUIECKOE
MOBPEXKAECHUE, YEJIOBEYECKUH (DAKTOP U ITPOOIIEMBI TTPU
NPOU3BOACTBE TPYOBL JIENCTBUSA, NPEATPUHATBIE CEPBUCHBIMU
KOMITAHUAMU 324 ocaegHue 20 JIET 1A NPENYIIPEXKIECHUA
4ABAPHI, 4 TAKXKE MTOBBIIEHHE KAYE€CTBA TPYO MPOU3BOAUTEIAMHA
MO3BOJIMJIU CHU3UTD BIIMSHUE 3TUX (PAKTOPOB. OHAKO

PabOoTHI B OCTIOKHEHHBIX YCIOBUAX (AHOMAJIBHO BBICOKHE
JIaBJICHUS U TEMIIEPATYPBIL, 6OJbIINE [TTYOUHBI), HEOOXOAHUMOCTD
UCIOIB30BAHUS TPYO OOJIBIIETO AUAMETPA U OOJIEE BBICOKOH
T'PYIIIBI IPOYHOCTH, 4 TAKKE IPUMEHEHHUE IIOBTOPHO
HCIIOJIb3YEMBIX *KUJIKOCTEN IIPUBOAAT K ITOABJIEHHIO HOBBIX
npuuuH aBapul ¢ THKT. HoBeiMu npuunHamuy asapuii ¢ FTHKT
ABJIAIOTCA: MUKPOOHOTIOTUYECKAA KOPPO3H A, IIPEKIEBPEMEHHOE
MPEBBIIIEHNE YCTAJIOCTHOI'O M3HOCA HA CBAPHBIX IIBAX

I'HKT BBICOKO¥ I'PYIITBI IPOYHOCTH, 4 TAKKE MEXAHUYECKHE
MOBPEXKAEHUA, CBA3AHHBIE C ITOBBIIIEHHBIM TPEHUEM.

B manHOM cTaThe NpeACTaBIeHO CPABHEHUE IPUYNH
aBapui, npousomeamux o 2005 roaa, ¢ NpUYUHAMHA ABAPUI
B CEPBHCHOM KOMIIAHUH 32 rocieaaue 12 et (¢ 2006 1o
2017 ron). IIpon3sseeH aHAJIN3 U3MEHEHHNA IIPUYMH ABAPHH,

4 TAK>KE OIUCAHBI HOBBIE IPUYHUHBI ABAPHUH U CITOCOOBI UX
NPENYIPEXKACHUS.

JInTeIbHOE XpAHEHHE 'HOKUX HACOCHO-
KOMIIPECCOPHBIX pr6: OIIBIT 1 BBIBOABIL, IIOTYYCHHBIC
IIPH UCCICTOBAHUHU TPYO HA CKJIAJe

K. Dnnuomm, K. Bunvamc, Y.Jlu, D. Appuaza,

NOV Quality Tubing

becnipeneieHTHBIN CI1a/1 B OTPAC/IN [IPUBET K U30bITOYHOMY
3anacy HOBbIX THKT: TpyOBI XpaHATCS HA CKIA1aX
NPOU3BOJIUTENEH, 2 TaKKe Ha 6a3ax 'HKT 1o Bcemy Mupy.
B ganHO¥ cTaThe ONMCAHbI IYYIITIUE METOJUKU XPAHECHUS
I'HKT, a TaK>K€ PEKOMEHAALIH, OCHOBAHHBIE HA IIPOIPAMME
HCIIBITAHUN ITOBPEXJEHHBIX [IPU XPAHEHHUH TPYO.
BecnipeneeHTHBIN Cl1a/ B OTPAC/IN IIPUBET K U30bITOYHOMY

Past and Present Coiled Tubing String
Failures-History and Recent New Failures
Mechanisms

Padron T, Craig S.H., Baker Hughes
a GE Company

As a result of many industry efforts, the
premature fatigue failure of undamaged coiled
tubing (CT) strings is almost negligible. However,
despite the current understanding and control
of low-cycle fatigue, CT string failures remain
present in the industry. Several prior technical
publications reviewed the causes and trends
of CT string failures that occurred within the
period of 1994 to 2005. This paper will review
CT failures mechanisms and trends as observed
over the last twelve years and compare them
to the prior ten years period. It will also review
the new failure mechanisms that have appeared
with more challenging operational conditions
and the associated actions taken to reduce their
influence.

Within one major service company, all failures
that occur are analyzed for the root cause(s)
of failure. This results in the identification of
corrective actions to avoid their recurrence.
Statistical data is kept to observe trends on failure
causes.

Several technical publications show that
approximately 80% — 90% of CT string failures
within the period of 1994 to 2005 were
associated with corrosion, mechanical damage,
human error, and string manufacturing problems.
Actions taken in the last two decades by the CT
services companies, and constant improvement
implemented by CT manufacturers have reduced
the influence of some of these causes. However,
work in ever-more challenging well conditions
(such as higher pressures, temperatures, and
depths), the need to use larger-diameter and
higher-strength CT, and the use of recycled fluids
for the interventions, have created new issues
and introduced new CT failure mechanisms. The
new mechanisms within the industry include:
microbiologically influenced corrosion (MIC),
premature fatigue failures on bias welds of
high-strength grades, and mechanical damage
associated with pipe slippages.

This paper will compare the failure trends
reported for the period before 2005 with the
trends observed for this service company within
the period of 12 years after 2005 (i.e., from 2006
to 2017). The changes in the failures trends are
analyzed, and examples of the newer CT failure
mechanisms and the mitigating actions taken are
presented.

Long Term Storage of Coiled Tubing:
Industry Best Practices and Conclusions
Based on Evaluation of Stock Strings

Elliott KJ., Williams C.D., Li Y, Arriaga E.,

NOV Quality Tubing
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TEXHOJIOI'MU

3anacy HOBbIX 'HKT, KOTOpBIE XPAaHATCA HA CKJIAJIE IO
menbler Mepe 1 rog. IIporpaMma UCIIbITAHUE IIO3BOJIACT
MPOBECTU UCCIEAOBAHUE XPAHAIICHCA HA CKJIAZE TPOAYKIINU
HOCPEACTBOM OTOOPA OOPA3LOB C PA3HBIX YYACTKOB TPYOHI,
BKJIIOYAsI CBAPHBIE MIBbI U MATEPUHCKUH YIaCTOK KAK C KOHIIOB
TPYOBI, TAK U C LIEHTPA. TaKkKe 15 TECTUPOBAHUA OTOUPAIOTCS
yuacTku 'HKT B HrokHE!N yacTu 6apadana (/1 OLIEHKU
06pPa30BAHUS BO3MOXKHBIX OTJIOKEHNH NpU XpaHneHuu 'HKT).
JaHHbBIE O6PA3LIBI TECTUPYIOTCS HA IPEJMET YCTAJIOCTHOT'O
M3HOCQ, 4 TAKXKE HA HAJIMYUE TPHU3HAKOB KOPPO3HUU.

IIporpaMma TeCTUPOBAHUS TTO3BOAET IIPOBECTHU
uccaegosanue pa3nuuHbelx 'HKT pa3HoI rpynnsl HPOYHOCTH U
pasHoro BHemHero guamerpa. O6pasusl THKT cpaBHUBaIOTCA
C HOBBIMH TPyOaMHu. TaKke MyTEM BU3YaJIbHOI'O OCMOTPA U
YAAIEHUSA CJIOS PAKABUMHBI MOXKHO UCCJIEIOBATE OOPA3IIbl HA
HaJIM4YME IIPU3HAKOB KOPPO3UU. Pe3y1bTaThl UCC/IEAOBAHUMI
MO3BOJIAIOT OLIEHUTh Ka4eCTBO XpaHneHusa 'HKT B pa3nuuHbIX
YCJIOBHAX U B PA3/IMYHBIE BDEMEHHBIE IPOMEXKYTKH. Bosiee Toro,
UCCIIENOBAHUS ITO3BOISIIOT TOATBEPANTD, uTO THKT 106011
T'PYIIIBI IPOYHOCTH UCIIBITHIBAIOT OJJHHU U TE XK€ MPOOIEMBI
MPU JJINTEIBHOM XPAHEHNH, ITOCKOJIBKY JIIOOOI CILJIAB UMEET
MOXOKUIM COCTAB (BBICOKOIIPOYHBIN HU3KOJIETUPOBAHHbBIN
CILJIAB).

3aTeM I ONpeAEIEHU TPUYUH BOSHUKHOBEHH A 1E(PEKTOB
PE3YIBTATHI UCCIENOBAHNI COMOCTABIAIOTCA C JAHHBIMUY,
MOJIYYEHHBIMHU IIPU UCTIOJIb30BAHUH ITPOTPAMMHOT'O
obecrniedeHuA. ECau mpUYrHON 1€(PEKTOB ABIACTCA
HEMPABUJIBHOE XPAHEHHE TPYO, TO 11 poussoaurtencii FTHKT
OyAYT NPEIIOKEHBI PEKOMEHIAIIUH 110 ONITHUMHU3AIIUH IIPOLIECCA
XpaHeHus. [[JaHHblE PEKOMEH/IAIIUH MOI'YT ObITh IEPETAHbI
CEPBUCHBIM KOMITAHHUAM, KOTOpbIE XpaHaT HKT Ha 6a3ax no
BCEMY MUDY.

HcripITaHuA, OMHUCAHHBIE B JAHHOH CTAThE, ABJIAIOTCA IIEPBBIM
cnocooom aHanmsza THKT nocie M TenbHOro XpaHEeHUs C
TMOMOIIBIO PA3PYIIAIOMErO KOHTPOIIA 1 OLIEHKH BIUAHUA
XPAHEHU HA IPOYHOCTHBIE XAPAKTEPUCTUKU. B TAaHHOM CTAThE
NPEIIATAIOTCA MHCTPYKIIUH MO JUIMTEJIbHOMY XPAHEHUIO
T'MOKHUX HACOCHO-KOMIIPECCOPHBIX TPYO.

JIabopaTopHsie U moyieBbie ucnbrTanusa FTHKT,
IIpOI/ISBe/IeHHI)IX IIO HOBOH TEXHOJIOTHH

P. Ponosuu, b. Petiuepm, Tenaris Coiled Tubes; C. Kpaeepo,
M. Banwsoes, Tenaris

Hosas Texnonorus npoussojcrsa 'HKT ¢ ucnonb3oBaHuEM
CTAJIEN C YIyYIIEHHBIM XUMHYECKUM COCTABOM U
TEIJIOBOM OO6PABOTKOM I0KA34J1a CBOIO 3(P(PEKTHUBHOCTD B
IIOJIEBBIX YCJIOBUAX 34 ITOCJIEAHUE 3 TOAA. [TO CpaBHEHUIO
co craggapTHbIMU THKT CpOK 3KCITyaTaniuy Tpyosl,
IIPOU3BELECHHON I10 HOBOU TEXHOJIOI'UH, B TEX JKE YCIIOBUAX B
TEX K€ PETUOHAX OKA3JICA B 2—4 pa3a Josbiie. OCHOBHBIMH
IIPUYMHAMU BbIBOJA M3 dKCIIyaTauuu F'HKT, mpousBeeHHBIX
10 HOBOU TEXHOJIOI'MH, ObIM MEXAHUYECKHUE ITIOBPEXKICHUS,
TAKHC KAK 3a/TMPbI, KIHABKHU 1 BMATHUHDIL I[aHHQ.H CTaThsA
MIPEACTABIAET CpaBHEHUE N3HOCA HOBBIX 'HKT, KOTOpBIE
TMOJTYYHUJI MEXAHUYCCKHUC ITOBPCKACHUSA ITPU IKCITYATALUH,
C U3HOCOM OOJIBIIOIO KOMUYECTBA CTaHAAPTHBIX [HKT,
KOTOPBIE IKCILIYATUPOBAJIHCH B TEX JKE YCIIOBUSIX B TEX XKE
peruoHax paboT. TAKKe B CTATHE MPUBOAUTCS CPABHEHHE
PE3YJIBTATOB JIAOOPATOPHBIX UCIIBITAHUN ITIOBPEXKJEHHBIX
1 HennoBpexAeHHbIX THKT ¢ pe3yibraraMu UCTIBITAHUNA
cragaapTHIX THKT ¢ TaKNMU Jk€ HOBPEXKACHUAMU B
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Anunprecedented industry downturn has
created surplus stock: new coiled tubing strings that
have been stored at manufacturing facilities and at
coiled tubing bases all over the world. This paper
will address best practices for coiled tubing storage
as well as recommendations based on the testing
program for stock strings that have been destroyed.

Anunprecedented industry downturn has led
to a surplus of inventory of strings that have been
stored for at least one year. This program will
evaluate stored inventory by gathering samples at
multiple locations of stored strings including bias
welds and parent tubing from both ends and the
center. Additional samples will be located on the
bottom of the wrapping (to verify if residual fluids
affect coiled tubing storage). These samples will
be tested in low cycle fatigue and evaluated for the
presence of corrosion pitting.

The low cycle fatigue testing program evaluates
multiple stored strings, including different grades
and outer diameters. The samples are compared
against existing commercially available models and
can also be visually examined (after the removal
of any surface rust) for the presence of corrosion
pits. The results of the testing program will allow
for the comparison of performance against storage
conditions and time. Additionally, it will provide an
opportunity to confirm that all workstring grades
experience similar storage issues (regardless of
grade) as all grades have a similar alloy chemistry
(high strength low alloy steel).

The test results will then be evaluated against
commercially available modeling software to
determine if storage corrosion led to defects, and if
so provide some coiled tubing storage best practices
that can be applied for coiled tubing manufacturers.
These best practices can then be carried over to
service companies storing the strings at their yards
around the world.

This testing program is the first-ever destructive
evaluation of coiled tubing strings after long-term
storage to determine the effects of storage. The
paper is expected to set guidelines for long-term
storage of coiled tubing,

Laboratory and Field Performance of
Mechanically Damaged New Technology
Coiled Tubing

Rolovic R, Reichert B.A., Tenaris Coiled Tubes;
Cravero S., Valdez M., Tenaris

The new coiled tubing (CT) manufacturing
technology that uses new steels with optimized
chemical compositions and full microstructure
transformation heat treatments has been proven
in field applications over the last three years.

The observed useful field life is typically two to

four times longer than the life of comparable
conventional CT strings in similar operations in the
same operating regions. The most common reason
for the new technology CT string retirement or
failure has been CT string mechanical damage, such



TAKUX K€ YCIIOBUAX. JIJ15 NICTIBITAHUI TIOBPEK/ICHHBIX
TPy6 UCHOIB30BAIUCh TOJHOLIEHHBIE 06pa3Lel THKT. Ha
OIIPEIEICHHBIX YY4ACTKAX C OIIPEAEICHHOM TONINHOU CTEHKHU
MIPOU3BOANIOCH IONEPEYHOE OTPE3AHUE TPYO. 3aTEM OOPA3IIBI
MOMENIAIUCE B CTEHJ, /IS UICTIBITAHUSA HA YCTAJIOCTHYIO
OPOYHOCTB MIPH PA3ITNYHBIX BHYTPEHHUX JABJICHUAX. TaKke
Ha JAHHOM CTEHJIE TPONU3BOJUIOCH UCIIBITAHHE OOPA3IIOB C
MEXAHUYECKUMU NTOBPEXJEHUAMH JJISI OLIEHKHU OCTABIIETOCH
CPOKA 3KCIUIYATAIIUH C HOBPEXKACHUSMIL

Pe3ynbTaTel TA00OPATOPHBIX UCIIBITAHUI IOKA34JIH, 4YTO
rpymmel npoyHocTyd THKT, mpon3BeIeHHBIX ITO HOBOY
TEXHOJIOTUH, UMEIOT OOJIBIIOE NPEUMYIIECTBO NEPE TPYIIIIAMHU
NPOYHOCTH CTaHAAPTHBIX THKT, KOTOPOE BBIPAXKAETCS B
OOJIBIIIEM CPOKE KCIUIYATAIIUU TPYOBL, 1aXKe KOrja 6osiee
BBICOKad rpymnna npodHocTy HT-125 HoBeix THKT cpaBHUBaeTCA
¢ 60see HU3KOU rpynno npoyHoCcTU CT-110 cTaHJapTHBIX
I'HKT. Ucnierranus 06pa3ios HOBBIX 'HKT ¢ moBpexIeHUAMHA
MOKA3aJI1, 4YTO JaKE I1I0CJIE OTHOCHUTEIBHO CEPHE3HOIO
MHOBPEXACHUSA TPYOa €IIIE€ MOXKET IKCILIYATUPOBATHCA
JIOCTATOYHO JOJITOE BPEMSL. [IpOMBICTIOBBIE TAHHBIE ITOKA34JIH,
4TO CPOK AKCHIyaTariuu HoBbIX THKT ¢ MexaHnyecKkumu
MOBPEXACHUAMHU MPEBBIIIAT CPOK SKCILIYATALUH CTAHAAPTHBIX
I'HKT CT-110 1 CT-100 B cpeiHEM B 2 pa3a IPU YCIOBHUU
OJJMHAKOBBIX YCJIOBUI M PAMIOHOB PA6OT. JJaHHBII BBIBOJ,
TO3BOJISIET CKa3aTh, yTO THKT, npon3BeilecHHbIE IO HOBOH
TEXHOJIOTUH, 60JIEE YCTONYUBLI K HOBPEXKACHUAM, 4 3TO
MO3BOJIAET CHU3UTDb PUCKHU KCIUTYATALIUU U 3ATPATHI U
06ECTIEYNTh JJIUTEIBHYIO U HAJICKHYIO 9KCIuryaTanuio THKT
JIaK€E B CITy4ae MOBPEXKIEHUH ITPH SKCIUTYATALIUU B CJIOXKHBIX
YCIIOBHUAX.

Xapakrep ndHoca KoHneHTpuueckux FHKT
I’ Jhooxe, Quanium Downbole Systems; C. Tunmom,
Ynueepcumem Tancol

B maHHOM CcTaThe NPEACTABIEHO UCCIIEOBAHUE XAPAKTEPA
n3HOCa KoHeHTprudeckux 'HKT, B 4aCTHOCTH BIMSIHUE
JIaBJICHU B TPYOHOM U 32TPyOHOM IIPOCTPAHCTBAX HA
CPOK CJIY>KOBI TPYO U ITIOKA3ATE/Ib YBEJINYCHUS JUAMETPA.
[Tonmy4eHHBIE JAHHBIE CPABHUBAIOTCA C JAHHBIMH I10 U3HOCY
CTAaHJJAPTHBIX TPYO C IOMOIIBIO OOPA3LIOB UICHTUYHOI'O
Marepuana. 1ja CpaBHEHHA TAKXKE IPOBOAUIOCH
MOJIETMPOBAHUE C IOMOIMIBIO ITPOTPAMMHOTIO O6ECIIEYEHM .
g ncnerranyus oopasen 'HKT puamerpom 31,75 MM 6bL1
PACIONOXKEH KOHIIEHTPUYECKHU BHYTpU 06pasa THKT
quameTpom 60 MM, O6a 06pa3iia GbIIN TOBEPTHY THI
LUKJIMYECKOMY U3TMOY HA CTAHAPTHOM CTEH/IE IO UCTIBITAHUIO
n3Hoca 'HKT. JaBieHue BHyTpH 00pa3Lid MajIoro AUAMETPa U
JIaBJICHUE B 3aTPyOHOM IIPOCTPAHCTBE MEXAY OOpa311aMU ObLIN
pasHbIMu. Ha TEKyIUi MOMEHT B CTAThaX SPE HET yIOMHUHAHU S
O IPOBEJICHUU UCIIBITAHUN KOHIIcHTpUuYecknux 'HKT. [l
MIPOBEAEHUA UCTIBITAHWUHI UCTIOIB30BAJICA TUIIOBOM CTEH/ 11
oneHKU cTaggapTHBIX THKT. OfHAKO B CTAThE OIIUCAH IIEPBBIN B
MMPE OIBIT UCIIBITAHUHI M3HOCA KOHIIeHTpru4YecKux FHKT.

7151 NCIBITAaHW 6bLJIN BBIOPAHBI OOPA31Ibl MAJIOT'O
JUAMETPA, KOTOPBIE PACIIONIATAI0TCS BHYTPH, IIOCKOJIbKY
LIEJIBIO UCITBITAHUS SIBJISIETCS AHAJIN3 IIPUYMH BBIXO/1A U3
CTPOSI UMEHHO 3TUX OOPa3110B. PE3yIbTaThl HCIIBITAHU
CONOCTABJISUIHCH C TEKYIIMMH MOjIe/IIMU n3Hoca THKT.
O6pa3s1bl KOHIIEHTPUYECKUX TPYO ObUTH UCTIBITAHBI HA
TOM JK€E CTEH/IE, C TEMHU K€ HACTPOHUKAMH U C TEXHOJIOT'HEH
CHEHUAIBHOTO 32KMM4, KOTOPBIH O3BOISIET BHYTPEHHEMY

as gouges, plough marks and dents. In this study the
field life of new technology strings mechanically
damaged in field operations is compared to
the field life of a large population of similar
conventional CT strings used in similar operations
in the same regions. Additionally, laboratory testing
results for both undamaged and damaged CT are
presented and compared to conventional CT results
for the same CT damage and test conditions. Full
size CT samples were used for laboratory testing
of damaged CT. Sharp transverse tubing cuts were
made to specific wall thickness depths and tested
in the standard fatigue machine to failure under
different internal pressures. Some samples with
operational damage were also tested in the fatigue
machine to determine the remaining life of CT
strings with real-life field damage.

Laboratory test results show that the new
technology CT grades do not only keep the
large advantage observed for undamaged CT
but also increase the fatigue life advantage for
the same CT damage, even when the higher
strength HT-125 grade is compared to the lower
strength conventional CT-110 grade. Testing
of new technology CT sections containing
real-life operational damage shows that there
is still a substantial life remaining even after
relatively severe CT damage. Field data show
that mechanically damaged new technology CT
strings have had, on average, more than twice
as long operational life compared to the average
operational life of conventional CT-110 and CT-
100 strings used in similar operations in the same
regions. This shows that the new technology CT is
more damage tolerant, which provides additional
reductions in operational risks and cost and enables
more reliable and longer CT string utilization
even when the CT string suffers damage of usual
operational nature and severity.

The Fatigue Behavior of Concentric Coiled
Tubing

Luebke Garrett, Quantum Downhole Systems;
Tipton Steven M., University of Tulsa

This paper investigates the fatigue behavior of
Concentric Coiled Tubing (CCT) and specifically
the influence of internal and annular pressures on
fatigue life and diametral growth rate. This behavior
is assessed relative to that of conventional Coiled
Tubing (CT) using samples of identical material,
with software modelling predictions providing an
additional basis for comparison. Samples of 1.25"
CT were situated concentrically within samples
of 2.375" CT, and both were repeatedly bent and
straightened on a standard CT fatigue testing
system, with separate pressures in the inner volume
and the annular volume between the CT samples.
Current SPE literature does not include prior art for
any type of concentric coiled tubing fatigue testing
or analysis. The testing apparatus used in this
study is the industry standard for the assessment

Ne 3 (065) Centsiopn/September 2018 49

N
=
O
Q
=
@)
Z
a5
O
/A
=




S
=
—
S
3
=
%
83|
=

06pa3Ily CMEMIATHCS IO HATIPABICHUIO CBOEU OCU TIOZ,
JasieHueM. [10 pe3ynbTaTaM UCIIBITAHUS ObLIT COCTABIJIEH
rpauK C Pa3JIMYHBIMU 3HAYCHUSAMH JABJICHUSA B TPYOHOM

U 32TPyOHOM MPOCTPAHCTBAX. BO BpEMS BCEX UCTIBITAHUIA
JIaBJIEHUE OKPY>KAIOLIEN CPEBI OBLIO aTMOC(EPHBIM. TaKkoke
OBLIO N3YYEHO PACIOIOKEHHUE MPOAOIBHBIX IIBOB KOHTAKTHON
CBAPKH HA OOOUX O6PA3I[AX.

Ha jaHHBIF MOMEHT /11 OLIEHKH CPOKA CJIYKOBI
KoHIeHTpru4YeCKuX 'HKT UCNoNb3y0T CTAaHIaPpTHYIO
mojenb n3Hoca 'HKT ¢ yueToM qudpepeHIInaIbHbIX
JIaBJICHUH, BEI3BAHHBIX JJABJIECHUEM BO BHYTPEHHEN TPYOE,
JABJIEHUS B MAJIOM 3aTPYOHOM IIPOCTPAHCTBE U JIABJICHUS B
CKBaXUHeE. Ecu JaBIeHUE MOXXHO U3MEPHUTB C JOCTATOYHOH
CTEMNEHBIO TOYHOCTH, TO U3MEPEHHE JJPYTUX TAPAMETPOB
MOJKET OBITh HETOCTOBEPHBIM. Hammure mpoIoIbHbBIX
IIBOB KOHTAKTHOU CBAPKU MOXET 3aTPYAHUTD OLIEHKY
TAKUX (PAKTOPOB, KAK BIUSHUE PATUATbHBIX HANIPSKEHUH
HA CTEHKY TPYOBI ¥ PA3MBIB 3aTPYOHOT'O IPOCTPAHCTBA.

ITpyu MOAENHMPOBAHUHN IPEAIONATAETCA TOYHAA COOCHOCTD
Manor u 6onbiielt THKT, ogHaKO B pEaIbHBIX IPOMBICJIOBBIX
YCJIOBHAX B3AUMHOE PACIIOIOKEHHE TPYO MEHAETCA IO
JUIMHE. Pe3yIbTaThl HACTOAIIETO UCCIEAOBAHUS BKIIOYAIOT

B CEOS AKCIUTYATAIIMOHHBIA KO3(D(PULIMEHT, AaHAJIU3 AaBAPUIT

¢ 'HKT (B TOM 4mCJI€ OLIEHKY BIUAHUA PA3MbIBA YIACTKOB
I'HKT ¢ npOAOIbHBIMH MBAMUA KOHTAKTHOU CBAPKH),

AHAJIN3 YBEJIMUECHUSA JUAMETPA, A TAKIKE PEKOMEHIAIIUH I10
TIPOBEJEHUIO UCTIBITAHWI.

Bpamenue T'HKT 1 yBeIHUYEHHE JTHAMETPA
K. Horoman, I1. Keanexep, Athena Engineering Services;
/. Patin, Y. Kail, Jason O&G

Tot paxr, yTo 'HKT MOMXET BpaIaThCsa BO BpEMS PAOOTHI,

HE BKJIIOYCH B TEKYIIYIO MOJie/b OLieHKH n3Hoca 'HKT. Takske
B niponecce akcruryaranuu 'HKT nponcxoauT yBeandeHue
JAUAMETPA U YIJIMHEHUE TPYODL [TOUTH BCETAA UCIIBITAHUSA HA
U3HOC IPOBOAATCS 0€3 BpameHus oopasna T'HKT. Texkymue
MO/IEJIN OLICHKHU yBenueHus quaMmeTpa THKT nnpeocTasisior
34BBIIIEHHbBIE 3HAYEHM TEMIIA YBEJIMYEHNA JUAMETPA.

Ha Tekymun MOMEHT PE3Y/IbTAThI UCCJIEAOBAHUN YKE
noKa3auu, yTo Bpamenre 'HKT BauseT Ha CPOK CITYKOBL.
Pacuetsl n3Hoca 'HKT 6€3 yueTa BpaleHus IOKA3bIBAIOT
3aHMKEHHBIE 3HAYEHUA. TAKKE NCCIENOBAHNUSA TOKA3AJIH,
uT0 BpameHue 'HKT He OOBSACHSAET IPUYHHBI 3aBBIIIIECHHBIX
3HAYEHU TEMIIA YBEJINYEHMA JUuaMeTpa. Ha Texkymui MOMeHT
CUYHTACTCS, 9TO OceBas Harpy3ka (8ec) THKT Bei3biBaeT
YIJIMHEHUE TPYOBI M YMEHBIIEHUE IUAMETPA, YTO CHHUKAET
TEMII yBEJIUYEHU S JUaMeTPA. TAKKe BO3ZMOKHBIM (DAKTOPOM
ABJIAETCA YMEHBIIEHHE TUAMETPA U3-32 LIETIEH NHXXEKTOPA.

B pa3pabaTbiBacMO MOJIC/IN OLICHKH U3HOCA/TNIACTUYECKON
ycranoctu 'HKT 6yaeT npeAnpruHTA IIONBITKA YYECTh
BJIMSIHUE BBIIIICOIIMCAHHBIX (PAKTOPOB. B JAHHOM cTaThe

npeacrasiaeHbl UCnbITaHua THKT Ha M3HOC € y4eTOM BpaIeHUA

Y U3MEHSIOIIETOCA JIABICHU S, KOTOPOE UCTIOIB3YETCS IS
060CHOBAHUSA MOAECIN. TAKIKE B CTATHE IIPE/ICTABICHBI
J1a6OPATOPHBIE UCCIIEIOBAHIS C IPUMEHEHUEM YCTPOKCTBA,
U3MEPSIONIETO TTOKA3aTEIN BPAIICHUSL.

CEKLLUS 8. PewneHus ANA BHYTPUCKBAXXUHHbIX paboT

Bce 6011€€ CIOKHBIE YCIOBUA BHY TPUCKBAKUHHBIX
PpaboT NPENOCTABIAIOT BOSMOKHOCTD JJIs1 IPUMEHEHH A
YHHUKAJIbHBIX TEXHOJIOTHH JJIs1 PEMIEHN ITIOCTABJICHHBIX 33/124.
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of conventional coiled tubing, however this paper
presents the world-first experimental study of
concentric coiled tubing fatigue.

Since the testing focused on the failure of the
smaller diameter samples, baseline fatigue tests
were only conducted on the smaller, inner coiled
tubing samples. These results are cross referenced
to current fatigue models. Concentric samples were
tested on the same machine and setup parameters,
using special fixturing that allowed the internal
sample to move axially on one end, with its pressure
contained. A matrix of pressure differentials was
examined, with various levels of inner and annular
pressures. The exterior pressure was atmospheric
for all tests. The orientation of the longitudinal
Electric Resistance Welding (ERW) seams in both
samples was examined in this study.

The current approach to monitor CCT fatigue
integrity is to use a conventional CT fatigue model,
based on the differential pressures caused by the
inner CT pressure, annular CCT pressure, and
well pressure. While pressure may be monitored
accurately, uncertainties exist with regards to the
influence of radial stress in the tube wall and factors
such as mechanical abrasion between the inner
and outer coiled tubing strings, especially due to
the presence of internal longitudinal ERW seams.
Current models assume perfect concentricity;
however, eccentricity varies throughout the string
in real-world applications. Results from this study
include an empirical derating factor, post mortem
failure analysis (including assessment of the
influence of ERW seam abrasion), diametral growth
analysis, and recommendations for future testing,

Rotation and Diameter Growth of Coiled
Tubing

Ken Newman, P.E., Kelleber Patrick, Athena
Engineering Services; Rain David, Cai Charlie,
Jason O&G

The fact that coiled tubing (CT) rotates when
used is not currently included in CT fatigue models.
The CT also experiences diametrical growth
and elongation. Almost all fatigue testing is done
without rotating the CT sample. Diameter growth
models based on these fatigue tests have over
predicted the amount of diametrical growth.

This ongoing work has already shown
that rotation affects the fatigue life. Fatigue
life calculations without rotation are usually
conservative. It has also shown that rotation does
not explain the over prediction of diametrical
growth. It is currently believed that the axial
force (weight) in the CT causes elongation
and a diametrical decrease, which reduces the
diametrical growth. It is also possible that the
injector chains cause some reduction in diameter.
The fatigue/plasticity model being developed will
attempt to answer more of these questions. This
paper presents fatigue testing with rotation and
with varying pressures, which is being used to



B aHHOM CEKIIUU NTPEACTABJIEHBI JOKIA/IbI O IPUMEHEHUU
MHHOBAIIMOHHBIX TEXHOJIOTUI BHYTPUCKBAKUHHBIX PA60T
Ha kab6ene 1 'HKT, KoTOpbl€ NO3BOSAIOT YCIEMHO JOCTUTATh
TMIOCTABJICHHBIX LICJICH.

IIprMEeHEeHNE OPUEHTHPYEMOI'O CITYCKAa€MOT'0 Ha
JIEKTPHIECKOM Kabere IIPuoopa AJIst OUHUCTKH C IETBI0O
H3BJICYCHHS ra3,TH(THOTO KIATIAHA U3 OOKOBOM
MaH/IPEJIH B YCJIOBHAX CKOILJICHH A IJIAMA B CKBAKHHE
C OOJIBIIIO¥ HHTEHCHBHOCTHIO HA00PA yIyIa

C.Mypuu, /7T. icepmcemen, M.Ipooem, M. Campesui, D. O3anaro,
11 Copencer, ALTUS Intervention; C. Xarcen, INEOS DeNoS

3aKa34HK ITOCTABUII 33/1a49y 3AMEHBI HETEPMETUYHOT'O
ra3auTHOrO KIAMaHa JJ11 BOCCTAHOBJIEHU I€OUTA CKBAKHUHBL.
BokoBas raznuTHAsg MaHPEIIb ObLIA YCTAHOBIEHA HA yYACTKE
C 60JIBIINUM YIVIOM B HHDKHEN 9aCTH CTBOJIA, YTO IIPUBETIO K
CKOITJIEHHIO IUTAMA BHYTPHU I'a3/IM(PTHOIO KJIAIAHA U PAJIOM
C HUM, YTO 3aTPYAHSJIO €TI0 U3BJIEUEHUE. ICIIBITAHUA ITO
3aXBATy rAa3IU(PTHOIO KJIANIAHA B YCJIOBUAX CKOIIJIEHHA IIJIAMA,
NPOBEICHHBIE HA TOBEPXHOCTH, HE JAIU PE3YIBTATA, JAXKE C
NPUMEHEHUEM SICCA.

151 ONTUMU3ALNU JOOBIYY OOKOBBIE I'A3/IU(PTHBIC MAHIPEIN
YCTAaHABIUBAIOTCS HA OOJIBIINX ITTYOMHAX /I 3AKAYKH I'a3a
B HKT Ha 6011€€ NyOOKHX yYACTKAX CKBAXKUHBL YCTAHOBKA
OOKOBBIX Ir'a3/TU(PTHBIX MAH/APETIEN B y9ACTKAX CKBAXKUHBI C
OOJBIINM YITIOM YBETUYHBAET PUCK IMONAAAHUA B HUX [IIIAM4,
KaK IIPOU3ONLIO C JAHHOM CKBAKHUHOI. /1715 yAAJIEHN A IJTAMA
U3 OOKOBOMU I'a3IU(PTHOU MAH/IPEIN OBLIO PA3pPadOTAHO
WHHOBAIIMOHHOE TEXHUYECKOE PEMIEHUE C UCTIOIb30BAHUEM
HAIIPABJIAIONIErO ITATPYOKA, KOTOPBIH CITYCKAETCA B CKBAKUHY
HA 3JIEKTPUYECKOM KaO€JI€ BMECTE CO CKBAXKUHHBIM
BCACBIBAIOIINM TPAKTOPOM C GOKOBBIM IIPUEMHBIM COITJIOM.

HcriplTaHUA TEXHOJIOIMH OBLUIM IIPOM3BEIEHBI HA
CHELNAJIBHON YCTAHOBKE, KOTOPAs MOJIETIMPOBATIA YIACTOK
CKBaKHHBI C 60JIBIION MHTEHCUBHOCTBIO HA00PA YIJIA U YCIIOBUS
CKOIUIEHUA NUIaMa. [TpU UCTIBITAHMY ObLI IPOU3BEIEH AHAIN3
COOCHOT'O PACTIONOKEHNA COILIA U IIPOMBIBOYHOM CIIOCOOHOCTH
JUI TIPEJTIONATAEMOTO TUITA IJTaMa. FICTIbITaHN A ObLIN
YCIIENTHO IPOBEJIEHBIL, YTO ITO3BOINIIO YKPETTUTh YBEPEHHOCTD
34KA34YMK4 B YCIENTHOM PEIYNbTATE. [IJIs1 JOCTABKUA YCTPOUCTBA
U3BJIEYEHUA IA3TA(PTHOTO KIAITaHA B UCKPHBJIEHHBIN Y4aCTOK
CTBOJIA CKBAXKUHBI ObLJI HECOOXOJUM CKBA>KHHHBINI TPAKTOP,
CIIyCKAEMBIH Ha 3JIEKTpUYeCcKOoM Kabee. ITocne CITO aiis criycka
mabsioHa U CIIO 1151 yCTaHOBKH IIPOOKU B CKBAXKHUHY ObLII
CITYIIEH TPAKTOP C IIPUEMHBIM COIUIOM. 3 y9aCTKA YCTAHOBKH
ra3jau@THOIO KJIAI1aHa 6bLJIO U3BJICYEHO 2 JIMTPA I1ECKA.
Crnepyomas CITO 1no3Bosniia yCIeHO U3BJI€Yb IIOBPEKICHHBINA
ra3ju@THBIN KJIaI1aH. 3ATEM B CKBAKMHY ObLJI yCTAHOBJICH
HOBBIM KJIAIIaH.

JlaHHas padoTa IO3BOINJIA IOATBEPAUTD, YTO IIPUMEHEHHNE
BBIIIEOITUCAHHON TEXHOJIOTUH ABJIAETCSA BHICOKO(PPEKTUBHBIM,
OBICTPO IPOEKTUPYEMBIM U YCIIEITHO UCIIBITAHHBIM PEIEHHUEM
JUISL OUMCTKH OOKOBOH I'a3/IM(PTHOM MAH/PEIN C IIOMOIIIBIO
YCTPOMCTBA, CITYCKAEMOTO Ha AJIEKTPUYECKOM KabeJie.

HoBasa cucreMa HHHITHAIINH 3aPAJ0B II03BOJIAET
HOBBICHTH 0€30IIACHOCTb, HA/IC;KHOCTHh B
addexTuBHOCTH PasoT IO HEepdopauu

C. Aboennacza, /I. Ocmun, . I'apcua-Ocyna, K. I'yomat,

A. Daapo, Schlumberger; C. bosooew, Sonatrach; Y. Moxxameo,
Badly El Din Petroleum Company }

validate the model. Lab measurements made with a
rotation measuring device are also presented.

SESSION 8. Well Intervention Solutions

Conditions faced during well intervention
present opportunities to adopt unique solutions to
address the varying challenges. This session covers
technology introductions and deployment of
innovative techniques in both wireline and coiled
tubing service that enable successful delivery of
intervention objectives.

Electric Line Deployed Orientated Suction
Cleanout Device Enables Gas Lift Valve
Retrieval from Debris Blocked Side Pocket
Mandrel in a Highly Deviated Well

Murchie Stuart, Gjertsen Jobn, Gradem Magne,
Sxtrevik Martin Severin, Osaland Espen, Sorensen
Peter Lykke, ALTUS Intervention; Hansen Steen
Korsgaard, INEOS DeNoS

The client had a leaking gas lift valve (GLV),
which needed to be replaced to restore the integrity
of the well. The side pocket mandrel (SPM), was
located at a high angle part of the well, positioned
on the low side and sand debris had accumulated
in and around the GLV, impairing its retrieval. Tests
carried out on surface to attempt to latch a GLV
through the sand proved ineffective, even with
jarring.

To further optimise production, SPMs are being
installed at increasing well depths, enabling deeper
gas injection into the tubing, Placing SPMs into
the high angle section of deviated wells inherently
increases the risk of them retaining debris, as was
the case in this well. A novel solution, to remove
the accumulated sand debris from the SPM was
proposed, utilising an orientation sub, run in
conjunction with an electric line deployed tractor-
suction tool configuration, incorporating a bespoke
side facing inlet nozzle.

Tests on the designed solution were conducted
in the engineering facility, recreating the deviation,
orientation and debris expected and evaluating
the nozzle alighment and cleanout capability
for the expected debris type. These tests proved
to be highly successful, giving the customer the
confidence to perform the job. The deviation also
necessitated electric line tractor deployment of a
modified retrieval device. Following a drift and
plug setting run, the well tractor and suction tool
assembly was deployed and two litres of sand was
collected from within the SPM. The subsequent run
to pull the faulty GLV was successful, as was the
deployment of a replacement GLV.

The operation proved this to be an excellent
and highly effective example of a rapidly designed
and tested, bespoke, electric line deployed SPM
cleanout solution.

New Initiation System Delivers Improved
Perforating Safety and Reliability While
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B oTpaciu nepdopaiiyiv CKBaKUH JOOBIBAIONTUE KOMITAHHH,
CEPBUCHBIE NOAPAAYUKHN U IPOU3BOAUTEIN NIOCTOSIHHO UIYT
CIIOCO6 MOBBICUTD ITPOU3BOIUTEIBHOCTD KYMYISTUBHON
nep@opanmy, a TAKXKE KA4ECTBO U HAZIEXKHOCTD paboT IpU
BBICOKOM YPOBHE IPOU3BOJICTBEHHOI 6€30MTACHOCTH. B
MHOCJIEJHEE BPEMS, YIUTBIBASI SKOHOMHUUECKUI CI1A/]] B
OTPACIN, HEOOXOJUMOCTb MTOBBIIIEHU SKOHOMUYECKON
Y IPOU3BOACTBEHHOU 3(P(PEKTUBHOCTHU CTANA €llIe Hoyee
AKTYaJIbHOU. B JAHHOM CTAThE IIPEACTABICHO OIIMCAHNE
Pa3paboTKU HOBOI CUCTEMBI MHUITUAIIUHU 33PSIJIOB, CHYCKAEMON
Ha KabeJie, KOTOPAsl HO3BOIUT PEMIMNTD TEKYIIUE 3a1a491
MHOCPEACTBOM MOBBIIIEHUA HAAEKHOCTH, 3(PPEKTUBHOCTH
U 6€30ACHOCTHU IPOBEJEHUS NEP(POPALUOHHBIX PA0OOT HA
Kabere.

Pa3paboTKa HOBOU CUCTEMBI MHUIIUAIIUU 3APSI/JOB
JUIS TPAJAUIIMOHHOI'O PBIHKA TEP(POPALMOHHBIX PA6OT
BEJIACh HA OCHOBE CYIIECTBYIOMMX TEXHOJIOTUN I
PBIHKA HECTAHJAPTHBIX NEPPOPALTUOHHBIX PA6OT.

Cucrema MHUITUAIIUY OTBeuaeT Tpe6oBanusam APl RP67

(4-4 pegak A HAa MOMEHT NyOIMKALIUU CTAThN). [lepen
ONBITHO-TIPOMBIIIVIEHHBIMYA PA0OTAMHU TEXHOJIOT U

OBbLIa YCIIENTHO UCIIBITAHA U COITTACOBaH4. KOHCTpyKIIMA
WHULIAATOPA ObLIa KBATU(PUIIMPOBAHA KAK UHUIITUATOP

2-11 rpyms cragaapra API RPG7, 9TO O3BOSIET
HUCHONB30BATh €T0 6€3 HEOOXOANMOCTHU IMPEKPAIIEHU A

BCEX PAJMOCUTHAJIOB B ONIPEAEIEHHOM 30HE IIPU CITYCKE.
[ToneBble UCITBITAHUA TO3BOJIUIN NTOATBEPAUTD, YTO
YIIPOIIEHME MTPOLECCA TOATOTOBKH 3APAIOB ITO3BOJAET
MHOBBICUTH IPOU3BOACTBEHHYIO 3(P(PEKTUBHOCTD U

CHU3UTD BJIUAHHUE YEJIOBEUYECKOT O (paKkTOopa. Kpome Toro,
YMEHBIIIEHHE KOJIMYECTBA JIEMEHTOB KOMIIOHOBKU U
YVIIPOIIEHNE TEXHUYECKOTO OOCITYKMBAHUSA ITOBBIIIAET
HAJIE’KHOCTDb TEXHOJIOTUHU U ITO3BOMAET OOECIIEYUTD IIPOCTYIO
U yIOOHYIO 3KCILTyaTanuio. CEJEeKTUBHBIE TEP(POPATOPHI
ropas/io NPOUIE B COOPKE U IIEPEBOJIE 3APS/IOB B padouee
cocTossHuEe. KOMIIOHOBKHU TAKHUX NEPHOPATOPOB MOAXOIAT JJId
NPUMEHEHHNA HA CKBAXKUHAX, I7I€ B [IPOIJIOM KOMIIOHOBKH C
OOJIBIIMM KOJTMYECTBOM 3JIEMEHTOB U JUIUTEJIbHBIM BDEMEHEM
B3BEICHU S 1epPOpPATOPA OBLIN HENTPUT'OJHBL.

HoBas cucreMa nHUIMalliuy HA JITaHHBIH MOMEHT
NIPUMEHAETCA B HECKOJIBKUX PETMOHAX 110 BCEMY MUDY.

B pesynbrare 6bU10 MOKA34HO, YTO HOBAS CUCTEMA ITO3BOJINIIA
3HAYUTEBHO ITOBBICUTD HAJIEXKHOCTD, 3(PPEKTUBHOCTD

1 6€30MIACHOCTD PA0OT CO B3PhIBUYATBIMHU BEIIECTBAMU HA
Kaoese. JJaHHasA TEXHOJIOTUA OKAXKET 3HAYUTEIBHOE BIIMAHUE
Ha 1ep@OpPaUOHHBIE PA6OTHI, OJHOBPEMEHHO ITOBLICUB
IIPOU3BOJACTBEHHYIO 9(PPEKTUBHOCTD U 6€30I1ACHOCTH PabOoT.

NHHOBAITHOHHBIM CIIOCO0 JOCTABKH CKBAKHMHHBIX
IPHGOPOB C IIOMOIIBIO KOMIIO3UTHOTO KAPOOHOBOTO
IITOKA

. Tpyn, Archer

IIporpaMma BHYTPHUCKBAKMHHBIX PA6OT MOKET BKJIIOYATH
B €051 UCITOJIb30BAHUE TEXHOJIOTUH CITYCKA PA3JIMYHBIX
IIPUOOPOB KAK HA KAHATE, TAK U HA JIEKTPUYECKOM Kaberie.
B Takux cinydasx TpedyeTcs CMEHA OOOPYJOBAHUS LIS KAXKIOT'O
CrIoco6a JOCTABKU. 3a49aCTYIO 3TO IIPOUCXOLUT HA OAHOM U
TOM K€ CKBAKUHE. PellieHUEM SIBISIETCSI HOBASI TEXHOJIOT U
MPOBE/ICHUS BHYTPHUCKBAXKUHHBIX PA60T, KOTOPAS IO3BOIUT
CITyCKATh B CKBAXKUHY JIECKTPUUECKUE, IIEKTPOMEXAHUYECKHE
U MEXaHUYECKHE IPHUOOPHL B TaHHO CTAThe IPEICTABICHO
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Maximizing Efficiency

Aboelnaga S., Austin D., Garcia-Osuna F,
Goodman K, Fayard A.J., Schlumberger; Bouloudene
S, Sonatrach; Mohamed Yasser, Badr, El Din
Petroleum Companny

In the perforating industry, operators, service
companies, and manufacturers are constantly
looking to improve shaped-charge performance
and product quality and reliability while ensuring
the highest levels of safety. More recently, there has
been a heightened urgency to deliver improved
operational efficiency considering recent industry
downturns and the need to become more cost
efficient. A new wireline perforating initiation
system has been developed that addresses current
industry challenges by improving reliability and
efficiency while also improving the overall safety
of wireline perforating operations.

The development of a new initiation system
for the conventional perforating market has built
upon existing technologies previously developed
for the unconventional market. The initiator
system follows the guidelines of API RPG7, fourth
edition (in review at the time of publication), and
has undergone detailed testing and validation
before introduction to the field. The design has
been qualified as an APIRP67 Group 2 initiator,
which allows use without requiring radio silence
in the conventional exclusion area. Field testing
has demonstrated that the simplification of the
preparation and arming process significantly
improves operational efficiency and reduces the
risk of human error. Additionally, by eliminating
parts and simplifying maintenance, system
reliability and usability is further improved.
Selective guns are much simpler to prepare and
arm, making the utilization of such gunstrings
more appealing in areas where, in the past, they
may not have been viable due to the additional
complexity and/or associated arming time.

This new gun system is currently being deployed
in several areas around the world and has shown
that it can deliver step-change improvements
in reliability and efficiency with improved
operational safety when working with explosives
in wireline operations. This will have a significant
impact on perforating operations, improving the
safety of the field workforce while simultaneously
improving operational efficiency.

Innovation in Conveyance with Carbon
Composite Rod
Troup Duncan, Archer

An intervention program in a well may require
the use of both electric line and slick line to convey
avariety of services. This calls for the swapping
between conveyance systems, often multiple times
in a single intervention program. A viable solution
is a new system for carrying out interventions in
oil wells which is designed to convey electrical,



ONHCAHUE HOBOM TEXHOJIOTUH CIYCKA IPUOOPOB B CKBAKUHY U
OIBITA €€ IPUMEHEHUS.

IIpenMyIecTBaMU KApOOHOBOIO KOMIIO3UTHOI'O MATEPHUATIA
SIBJIAIOTCS BBICOKASI IPOYHOCTD M OOJIEIYEHHBIN BEC IO
CPAaBHEHUIO C TPAJULIMOHHBIMU MaTEPUAIAMU KaO€EIEH, a
IVIaIKas1 MOBEPXHOCTD UCKJIIOYAET HEOOXOAMMOCTD CMA3bIBAHUSA
CHCTEM KOHTPOJIA JABJICHUSL. BO3MOXHOCTB IPOBEICHUSA
BBICOKOTOYHBIX F€O(DU3NIECKHUX UCCJIEJOBAHUI, 4 TAKIKE
MEXAHUYECKUX PAOOT C OONBIINMHU HATPY3KAMHU C OHUM U TEM
JK€ YCTBEBBIM OOOPYIOBAHUEM O3BOJISIET BBIIIOIHATD CJIOXKHbBIE
BHYTPHUCKBA’KUHHBIE PAOOTHI C OHOU YCTHEBOU YCTAHOBKOI 1
MYIBTUAUCITATIIMHAPHON KOMAH/ION.

IlepBo€ NOJIEBOE UCTIBITAHUE HOBOT'O CIIOCO0A JOCTABKU
npUO6OPOB HA 32001 6BLIO MPOBEAECHO Ha Menb(he CEBEPHOTO
MOpst. ICTIBITAaHHE TOATBEPUIIO CIIOCOOHOCTD BBIIIOJTHEHUS
MEXAHUYECKUX BHYTPUCKBAKUHHBIX paGoT (16 CIIO) u paGoT ¢
TIPUMEHEHHEM JIEKTPUUIECKOTO Kabess (12 CITO). IIpoyHOoCTh
MAaTEPHUAJIA IITOKA OOECIIEYUBAET CITYCK B CKBAXKUHY JUIMHHBIX U
TSKEJIBIX 3A00MHBIX KOMIIOHOBOK. Kap6OHOBBI KOMITO3UTHBIN
IITOK C BO3MOKHOCTBIO JIEKTPUYECKOTO U MEXAHUYECKOT'O
Pa3beJUHEHNS TO3BOIAET IIPOBOAUTD CITYCK KOMIIOHOBOK,
KOTOPBIE HEBO3MOKHO CITYCKATh HA CTAHJAPTHOM Kabeie.

MexXaHWYeCKas MPOYHOCTD U JKECTKOCTD IITOKA BMECTE
C JIETKUM BECOM ITO3BOJIAIOT 9(PMEKTUBHO IIJIAHUPOBATH
MNPOrPaAMMY BHYTPHUCKBAKUHHBIX PA0OT, KOTOPAs OObEAUHSAET
NPOBEACHUE MEXAHUUECKHUX PAOOT U PabOT C IPUMEHEHUEM
JIEKTPHUYECKOTO KAO€EIIA HA OJJHOM U TOM XKE YCThEBOM
o60pynoBaHUH. C MOMEHTA IIEPBOI'O IPUMEHEHHNA JJIMHA
IIITOKA YBEJIUMYMIIACH 10 10 KM, 9TO TO3BOJIAET IPOBOJAUTD
BHYTPUCKBAXKUHHBIE PAOOTHI U, YTO 6OJIEE BAXKHO, JIOBUJIBHBIE
PabOTHI B CKBAXKUHAX C OOJIBIINUM OTXO/IOM OT BEPTHUKAJIH.
Tak:Ke CTOUT OTMETHUTD BO3MOXKXHOCTb JIOCTABKH IIPHOOPOB
B F'OPU30OHTAJIBHBIE YYACTKN CKBA’KWH O€3 IPHMEHEHUA
CKBAKHMHHBIX TPAKTOPOB, YTO OOECIICUNBACT OOJIce
OBICTPOE U IKOHOMMYECKU 3(PPEKTUBHOE IIPOBEACHUE
BHYTPUCKBAXKUHHBIX PA0OT.

VHHUKAJIbHBIH OIBIT IIPOBE/ICHHU I TOBHJIBHBIX PA0OT
B CKBA>KHHAaX C aHOMaJIbHO BBICOKHM ILZIACTOBBIM
JABJIE€HHUEM — ITYTh K HOBBIIIEHHIO 3(PPEKTHBHOCTH
3aKAaHYHBAHUA CKBAYKHH

/. Cxygra, RedZone Coil Tubing; K. Cmaobaep, GEP Haynesville

OIHNM U3 OCHOBHBIX METOZIOB 3aKAHYMBAHUA CKBAKIH
OCTAETCS TEXHOJIOrUsI MHOrocTaaurHoro I'PIT Plug & Perf.
Pa36ypka KOMITIO3UTHBIX IIPOOOK ¢ nomonbio FHKT saBiseTcs
CJIO’KHOY oniepanuei ¢ 60IpIINMU PUCKAMU IIPU IIPOBEJCHUN
PaboT B CJIOKHBIX YCJIOBUAX. ICTIONIB30BAHUE CTAHAAPTHBIX
TEXHOJIOTMH IMOBBIIAET BEPOATHOCTD TAKUX ABAPUM, KAK
npuxsaT FTHKT 1 ocrasieHne npubopoB B CKBAXKUHE. Takue
4ABAPHM IIPUBOJAT K 3HAYUTEIbHBIM 3ATPATAM HA JIOBUJILHbBIE
PpaboThl, IOTEPE JOOBIYU U B HEKOTOPBIX CIydaaX K IOTEPE BCEU
CKBA>KUHEL

OHa U3 TAKMX ABAPUIL IIPOU3OILIA BO BpEMA (PPE3EPOBAHUA
KOMIIO3UTHBIX IPOOOK, KOITIA OCTAHOBKA PA0OTHI
3260HHOI'O MHCTPYMEHTA IIPUBEIA K IOTEPE HUPKYIIALINMY, U,
CJIEZIOBATEIBHO, K IPUXBATY. BbUIH NPOM3BEACHBI PA6OTHI IO
peske THKT B BEpTUKAIBHOM YYACTKE CKBAKUHBI, B PE3YJIBTATE
YEro B TOPU3OHTAJIBHOM YYACTKE CKBAXKHUHBI OCTAJIOCh OOJIee
1400 M THKT guameTpom 50 mM. [TleppoodepeHON 3a4a9€eH
JI71s1 O6€CTIEYEHU S VINTEIBHON SKCIUTYaTALUU CKBAKHUHBI
OBbUIO TPOBEJECHUE JIOBIJIBHBIX paboT o n3BiedyeHuio THKT

electro-mechanical and mechanical services.
The paper aims to describe this new conveyance
system and discuss field experience to date.

Carbon composite material technology confers
the benefit of higher strength at reduced weight
when compared to conventional cable materials
and the slick surface eliminates the need for grease
injection pressure control systems. The ability to
perform both precision logging and heavy duty
mechanical services within the same rig-up allows
complex well programs to be executed with only
one unit and a multi-skilled crew.

The first field trial for the new conveyance
system was conducted offshore in the North Sea,
and proved the carbon composite rod capable
of performing both mechanical intervention
(16 runs) and electric line (12 runs) services. The
strength of the rod material enables the running
of long and heavy bottom hole assemblies. Run in
conjunction with electrical or mechanical release
devices, the carbon composite rod is able to deploy
strings beyond the capability of conventional
wirelines.

The physical strength and rigidity of the rod,
coupled with its light weight, allow efficient
planning of intervention programs where
mechanical and electric services are combined
in a single rig-up. Since the first trial, advances in
technique have brought 10km (32,000 ft.) rods
to the field enabling intervention access to, and
perhaps more importantly retrieval from, extended
reach wells. Equally of interest is the ability of
the rod to access short lateral sections without
resorting to tractor technology, allowing faster and
more economical intervention.

Unique High Pressure Fishing Operation
Leads Way to Increased Completions
Efficiency

Skufca Jason, RedZone Coil Tubing; Stabler
Christopher, GEP Haynesuville, LLC

Plug-and-perf multizone fracturing remains a
dominate completion method in the Haynesville
shale. Removing the composite frac plugs (CFP)
utilizing coiled tubing (CT) remains a challenging
operation with increased risks due to extreme
well environments. Operations completed using
older, conventional methodologies increase the
likelihood of stuck CT events. These stuck pipe
events add considerable cost to the completion
through fishing, lost production time, or worse,
loss of the entire well.

In one such instance while milling CFPs,
the downhole tools seized resulting in loss of
circulation, subsequently leading to a stuck in
hole event. Wireline severing tools cut the pipe in
the vertical section, leaving over 4,500 ft of 2 in.
CT in the lateral. Removing the CT fish without
damaging the formation was paramount to the
long-term profitability of the well. Conventional
fishing methods were considered, but unfavorable
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TEXHOJIOI'MU

6€3 OKA3aHUS BIMAHUSA HA IIACT. VI3HAYAJIBHO INIAHUPOBAJIOCh
UCIOJIb30BATh CTAHAAPTHBIE TEXHOJOI MU JIOBUJIBHBIX
paboT, OIHAKO HEPEHTAOETBHOCTD U MTOBBIIIIEHHBIN PUCK
YXYAUIEHHS KOJJIEKTOPCKHUX CBOUCTB IJIACTA IIPUBENIH K BEIOOPY
TUOPHTHOTO OAXO/A, B KOTOPOM COYETAIOCH UCTIONIb30BAHUE
KabeJ1s1, KOMILIEKCA CIYCKO-TIO/BEMHOI'O OOOPYIOBAHM A, KAHATA
u'HKT.

OCTaBIEHHAS B CKBAXKUHE TPyOa ObLIa YCIEIIHO 3AXBAYEHA
C IOMOMIBIO KOMIIJIEKCA CITYCKO-TIO/EMHOI'O OOOPY/IOBAHMUS,
KOTOPBI¥ NO3BOMWI UCOnb30BaTh THKT nuamerpom 31,7 Mm
JUISL JOCTABKHU TPyO6Ope3KH /11s1 ocBObOxJeHUss THKT 60sbIiero
JUAMETPA B TOPU3OHTAIBHOM YYACTKE CKBAXXUHBL JJaHHBIIN
OAXO/ TO3BOJIIII ycriemHO u3Biieyb THKT nuamerpoMm 50 MM B
TEKYIUX CKBAXKUHHBIX YCJIOBUAX, YTO MO3BOIHJIO CIKOHOMUTD
4 MMJJIMOHA JIOJIJIAPOB U 55 JHEN pA60OYETO BPEMEHH 11O
CPAaBHEHHIO CO CTAHJAPTHBIMU METOAAMHU. [TocCe JaHHOI
4BAPHUM OBUTH BHECEHBI U3MEHEHUS B IPOTrPAMMY PAdOT IO
(PpEe3EPOBAHUIO, YTO ITO3BOIHIIO ITOBBICUTH 3(P(PEKTUBHOCTD
paboT U MUHUMHU3UPOBATH PUCK IOBTOPHOU ABAPHU.

HOBBI¥ MOAXO/, K IOCTABKE IPHOOPOB HA 32001
CKBAKHHBI

P Illamnun, /1. 3onm, C. Xuzeumnc, C. Appma6, M. @rarnoep,
Schlumberger; /. Bponza, P. Mu.nie, BP

Passutne cepsrca 'THKT npuBesIo K MOBBIMEHHIO CJIOKHOCTH
U JJIMHBI 3a600MHBIX KOMIIOHOBOK. Ha TEKyuii MOMEHT Ha
MHOI'MX CKBA’KMHAX /I TOTO, YTOOBI CITyCTUTb KOMIIOHOBKY,
TpeOyeTCs IPOBEACHNUE HECKONBKUX CITO BMECTO OJHOM, 1aXKe
C MCIIOJIb30BAHUEM KPaHa I'py3onogbeMHOCTbIO 100 T. Ha
CKBAXXUHAX, I7Ie yCTheBOe 06opypoBanue 'HKT monTHpyeTCa
Ha OalllHe, MAKCUMAJIbHASA [JIMHA KOMIIOHOBKH €lIe 00ee
OIPAHUYEHA, YTO IIPUBOJUT K CHHUKEHHUIO 3(PPEKTUBHOCTH
paboThl n3-3a 605bMOro KonmuuecTsa CITO. Kak MOKa3pIBaeT
OIIBIT, HOBBIE 3JIEMEHTBI KOMIIOHOBKU MOHTHUPYIOTCA IO
CEKIUAM HA Y2KE CMOHTHPOBAHHYIO U MIOJIBEMIEHHYIO
B IIPEBEHTOPE KOMITIOHOBKY. OTHAKO JJAHHOE PEIIECHUE,
K4aK IIPABUJIO, PEJKO UCTIONIBb3YETCA U3-34 CJIOKHOCTH U
BBICOKOT'O pHUCKa. [J1aBHAs1 paboTa IO ONITUMU3AUN PAOOT
IO CITyCKY 3200MHBIX KOMIIOHOBOK OblJ1a OIMCaHa ToMMepoM
U DCTIIMHIEPOM B CTaThe 1992 roja «be3onacHsbIi CITyCcK
CHEITUAIBHBIX 3200MHBIX KOMITIOHOBOK 'HKT B CKBaKHMHAX
TIO7T ZIABJICHUEM» (CTaThst SPE-24621MS, ipeicTaBaeHa
Ha €XXEr'O/THOMN TEXHUYECKOH KOH(PEPEHIIUU 1 BBICTABKE
SPE). Llenbto HACTOAIIECH paOOTHI SIBJSETCS [IOBBIIIICHUE
06€3011aCHOCTHU U 3(PPEKTUBHOCTH CITYCKA B CKBAXKUHY 11EJIbHBIX
3260MHBIX KOMITIOHOBOK. ITepBast paboTa, r71e Opl1a IPUMEHEHA
TEXHOJIOTUs], OIIMCAHHAS B CTATHE, OblIA IIPOBEJCHA B AJISICKE. B
CKBAXUHY OBbUIO CITyIIEHO 170 M KOMIIOHOBKHU IIEPPOPATOPOB,
a JITs1 BBITIOJTHEHUSI pa6OTHI BMECTO 26 CITO OTpe6OBATUCH
3 CITO g1 reo(pru3nydeCcKux ucciefoBanuii u 3 CI1O gisa
rep@oparyu, 4T IO3BOJINIIO CAKOHOMUTS 5,8 CYTOK BDEMECHU
padors! komiiekca FTHKT.

Ilepssiii onbrT ppesepoBanusa Ha THKT B cKkBaKuHE
C OJHHUM JHuaMeTpOoM 178 MM C HCIIOJIB30BAHHEM
TeJIE€METPHH B PCATHHOM BPEMEHHU

B. Tanua, 3. Dpron, I1. Pamonoerrx, M. Xooatioon, A.Illaabar,
C. Tpammep, Schlumberger

OJHUM U3 CAMBIX OOJIBIINX 34I1ACOB I'd34 B MUPE OO0Ia/1a€T
Cpeanuri BocTok. o601 NPOEKT B JAHHOM PETUOHE TPEGYET
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economics in addition to the risk of formation
damage lead to the selection of a hybrid approach
combining wireline, snubbing, slickline and CT.

The fish was successfully latched using a
snubbing unit, providing a conduit for 1-% in. CT
to convey a severing tool to free the larger coil in
the lateral section. This enabled the continuous
removal of the 2 in. CT under live well conditions,
saving over 4 million dollars and 55 days compared
to conventional techniques. Following the stuck
pipe event, a complete change in the drillout
procedure was implemented, increasing efficiency
while minimizing the risk of a repeat event.

Redefining Pressure Deployment

Shampine Rod, Zsolt Liam, Higgins Stephen, Aftab
Saif, Flander Mattias, Schiumberger; Bronga Jaime,
Mielke Rob, BP

As coiled tubing (CT) has matured as a service,
the complexity and length of toolstrings has
increased. Today, even with a 100-ton crane,
operators are often required to make multiple
runs rather than employ a single toolstring. In
environments where lifting heights are more
limited, such as mast-based CT units (CTUs), this
can lead to many runs and inefficient operations.
Historically, deploying tools in sections hung
off in a blowout preventer (BOP) has been
used to address this. However, this solution has
typically been avoided because of the complexity
and hazard of the operation. The groundwork
for improving this operation was laid out by
Thomeer and Eslinger in their 1992 paper, Safe
Deployment of Specialized Coiled-Tubing Tools
in Live Wells (SPE-24621MS presented at the SPE
Annual Technical Conference and Exhibition). The
present work was done to improve the safety and
efficiency of the entire bar deployment operation.
It was first used in Alaska to deploy 560 feet of
perforating guns where it replaced 26 runs with
3 logging runs and 3 perforating runs, saving 5.8
CTU days.

First Time Coiled Tubing Milling in 7-in.
Monobore Gas Well Using Downhole Real-
Time Measurements

Tapia WR., Erkol Z., Ramondenc P, Houdaidon M.,
Shaaban A., Trummer S., Schlumberger

One of the biggest sources of dry gas in the
world is located in the Middle East. Every project
in this field faces challenges that require good-
quality downhole data to be properly addressed.
In the present case, the risks involved when
milling inside a 7-in. monobore completion with
2 3/8-in. coiled tubing (CT) in gas conditions
motivated the use of a state-of-the-art bottomhole
assembly capable of providing real-time downhole
parameters to operate the mill both safely and
efficiently.

The project, which included an extensive



HA/IJIEXKAIIETO BBIIIOJIHEHUSA Pab0T IO COHOPY U O6PAOOTKE
3a00MHBIX JAHHBIX BEICOKOT'O KA4ECTBA. B JaHHOM City4ae i
IPOBEACHUS PA60T 1O (ppe3epoBanuio Ha THKT quameTpom
60 MM B 06CaTHOM KOJIOHHE TUAMETPOM 178 MM B yCIIOBHSX
MHOCTYIAIOUIETO U3 IJIACTA I'a32 HOTPEOOBATIOCH IPUMEHEHUE
COBPEMEHHOM 3200MHON KOMIIOHOBKH, ITIO3BOJISIIONICH B
PEATBLHOM BPEMEHU IOJIYYaTh 3200MHBIC IAHHBIC /17151 6051€€
3(pPEKTUBHOIO U 6E30MACHOTO (PPEZEPOBAHUSL.

PadoTa Haz JAHHBIM IPOEKTOM IIPEATIONATaIa TECHOE
COTPYAHHUYECTBO CEPBUCHBIX KOMIaHU M 110 'HKT u
BHYTPHUCKBA)KUHHOMY OO0PYZOBAHUIO. [IPOEKT COCTOAN
U3 HECKOJIBKUX MHHOBAIIMOHHBIX 3TANOB. CHAYaJIa
JUIs1 O6ecriedeHU s TPEeOGyeEMOro pacxXo/ia JIJ1sl 3AI1ACOBKH
OnTOBOJIOKOHHOTO Kab6ensa B THKT Ha CkBaXXuHe 6bL1a
HCIOJIb30BAHA CMIEIIUAIBHASA EMKOCTb. 3aTEM JIIS NTEPEAAYN
3200MHBIX U YCTBEBBIX JJAHHBIX B PEATIBHOM BPEMEHH ObLIA
pa3paboTaHa oA 3aKa3 CUCTEMA COOPA JAHHBIX, KOTOPAs
COOTBETCTBYET CTPOTUM TPEOOBAHUAM 3aKa34MKa. Takxe
JUIS OOECTIEYEH U CBA3H BCEX ITPOI'PAMMHBIX ITPOAYKTOB
KAXXJOI'0 NOJIPSATIHKA MEXKAY COOOM ObLIa pa3zpaboTaHa
CHELNAJIBbHAS ANIAPATYPA U IPOTOKOJIBL Jlajiee 6bLI IPOBEICH
THIATEABHBIN AHAJIN3 JJ1 ONIPEICICHUS HAn00J1e€ O€30I1ACHOTO
METO/A CITYCKA (PP€3a B CKBAKUHY U ITPOBEJEHU PAOOT IO
(Ppe3EPOBAHUIO A1 PENIEHUA ITOCTABJICHHBIX 32/1a4.

VCIIENHBIN OIBIT ITPOBEJAEHN PAOOT IO (PPEIEPOBAHUIO B
KOJIOHHE AaMeTPOM 178 MM B yCJIOBUAX ITOCTYIUIEHUA I'A3a
W3 IJIACTA ABJIAETCA PEZYIBTATOM HECKOJIBKUX JOCTHXKEHUIA,
KOTOPBIX yIAJIOCh JIOOUTBCA 32 BDEMS BBITIOJIHEHH A PAOOT.
CucreMa TEIEMETPUN B PEATIBHOM BPEMEHH CITYKUIIA IS
YIIPaBJIECHUS 3A00MHBIM HUHCTPYMEHTOM, KOTOPBIN BIIEPBBIE
HCIIOJIb30BAJICA B TAKHUX CJIO’KHBIX YCJIOBUAX. CUCTEMA
TIO3BOJIMJIA IEPEAABATD B KAOUHY ynpasieHus THKT
CJIEYIOUIUE JAHHBIE: KDY TAMIUIT MOMEHT Ha 3260€, JaBJIEHHE
(BHYTPHU U CHAPYXKU (Ppe3a), ITyOHHY, BEC HA (PPE3EPYIONINT
UHCTPYMEHT. DPPEKTUBHAS MHTEPIPETALS [IOJTYIEHHBIX
JaHHBIX ITO3BOMMIIA Oypribiuky THKT 1 crienuanucry
0 (PPE3EPOBAHUIO BBIIIOJIHUTD (Ppe3epoBaHre 30 METPOB
LIEMEHTA U pa30yprBacMo Npo6ku 3a Tpu CIIO. /17151 3a11aCOBKU
OITTOBOJIOKOHHOTO Ka6esst B THKT quameTpom 60 MM
OTPE6OBAJIACH JOTIOJIHUTEIbHAA U3MEPUTEBHASA ATIIIAPATYPA
(pacxogoMepBhl U JATYUKHU JABJICHHNA) JJIs1 TOYHOI'O CJIEKEHU
34 MAPAMETPAMHU 3aKAYKH KUAKOCTU. Tenepb UCIIOJIb30BAHNE
JIAHHOM U3MEPUTEIbHOM AIIIaAPATyPbI OYJET ABJIATHCS
CTAH/AAPTHBIM TPEGOBAHMUEM JIJIA BBIITOJTHEHM A ITOAOOHBIX
padoT 1o Bcemy Mupy. UHTEp@Ec CUCTEMBI CBA3H MEXKY
MIPOrPAMMHBIMU IIPOAYKTAMHU PA3HBIX KOMIIAHUI 171 C60pa
BA’KHBIX IAPAMETPOB YCHENTHO CEOS1 3aPEKOMEH/IOBAT, U B
JTAJIBHEHIIIEM OYACT ABIATHCSA STAJIOHOM.

HecMoTps Ha M3MEHEHM S CKBAKMHHBIX YCJIOBHE BO BpEMS
onepanuu, padoTa 6bl1a BBIIIOJIHEHA B IIOJTHOM COOTBETCTBUU
C TPe6OBAHUAMM 6E€30IIACHOCTH. B paMKax pabOThI ObLIO
Pa3paboTaHO AEPEBO PEUICHUH, B KOTOPOM ObLIO YYTEHO
HECKOJIBKO BO3MOKHBIX BAPHUAHTOB YPE3BbIYANHBIX CUTYALA].
Kasx/10€e IpUHATOE PEIIEHUE PACCMATPUBATIOCH BCEMU
KOMITAHUSIMU HA OCHOBE 3aITHCHIBAEMBIX 3A60MHBIX JAHHBIX,
YTO IO3BOJIMJIO MAKCUMAJIBHO 3(P(PEKTHUBHO HUCIIOIb30BATH
KOMITOHOBKY /I/Is1 (DPE3EPOBAHMS 1 OIBIT KCIIEPTOB.

B 1aHHOM cTaThe IPUBEEH 60JIBIION OO'bEM HH(POPMAITUH,
MOJIyYEHHOM NPH IIPOEKTUPOBAHUH U BBITIOTHEHUU PAOOT.
IToapO6GHO ONUCAHBI ICHCTBHS CEPBUCHBIX KOMITAHU IO
UHTETrPaIH O60PYAOBAHUS U TEXHOIOTUM /IS PENICHU S
MOCTABJICHHBIX 33/1a4. JJAHHBII OITBIT MOXET ObITh UCIIOJIb30BAH

integration between the CT and downhole tools
providers, consisted of various innovative stages.
First, a stimulation vessel was used to deliver
enough pumping capacity to inject the fiber
optics carrier into the CT pipe located on the rig.
Then, a customized surface acquisition system
was implemented to comply with strict zoning
requirements, and protocols and hardware
were designed for communication between the
software of all parties to transmit downhole
and surface data in real time. Finally, a thorough
analysis was conducted to identify the safest
method to deploy and run the milling tools to
achieve the job objective.

This successful milling operation in 7-in.
monobore completion and gas conditions was the
result of several achievements made throughout
the project. The real-time telemetry system served
rugged downhole tools, which were being used
under these conditions for the first time. They
provided downhole torque, pressure (both inside
and outside of the milling tool), depth control
variables, and weight on bit to the CT control
cabin, where the CT operator and milling tool
specialist effectively interpreted the data and took
actions to mill 100 ft of cement and a drillable plug
in three runs. The critical operation to inject the
fiber optic carrier in the 2 3/8-in. CT pipe required
incorporating extra measurement equipment such
as flowmeters and pressure gauges in the system
to closely check pumping parameters, which
will now be utilized as a standard for other such
interventions worldwide. Finally, the design of the
communication interface between the software of
the different companies proved to be effective at
compiling all the critical parameters and became a
benchmark for future operations.

Even though well conditions changed during
the operation, the job was executed safely based
on a detailed decision tree that incorporated
several contingencies. Each action was reviewed
by all parties based mainly on the downhole data
recorded, which allowed getting the best out of the
milling bottomhole assembly and the expertise
incorporated in the project.

This work shares a vast amount of information
collected during the design and execution of
the project. The significant effort performed by
all the parties to integrate their equipment and
technology are detailed within the context of the
job's objectives and can be used as a reference
by other locations. Contingency plans are also
detailed, as well as safety measures and lessons
learned.

SESSION 9. Offshore and Subsea Well
Intervention Operations

How to intervene into offshore and subsea
wells has become an important issue in a cost
constrained environment. A lower for longer oil
price has motivated business to move to alternative
efficient and effective subsea well intervention
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JULS BBITIOJTHEHUS IPYTUX PAO6OT. TAKKE B CTATHE OIIUCAHBI
IUTAHBI IMKBUIAIIMU ABAPUUI, MEPBI TEXHUKU OE30IIACHOCTH U
CJIeJIAaHHBIE BBIBOJBL

CEKIIHA 9. BHYTPHCKBAa KHHHBIE PAa0OTHI HA mIeabde u

B INTYyOOKOBOJHBIX CKBAKHHaX

B yC/IOBUSAX IIEHOBBIX OIPAHUYEHU N BAKHBIM BOIIPOCOM
SIBJIAETCS IPOBEJICHUE BHYTPHUCKBAXKUHHBIX Pab60T Ha
mesbde U B IITyOOKOBOJHBIX CKBAKMHAX. CHUKEHUE LIEH
Ha HE(TB IPUBEJIO K TOMY, YTO KOMIAHUU HAYAJIU UCKATh
AJIBTEPHATUBHBIE 3(P(PEKTUBHBIC METOABI BHYTPHUCKBAKUHHBIX
pa6oT Ha menbde. OCIOKHEHHUS TPOUCXO/ISIT KAK HA
CTaJINU JOOBIYH, TAK U HA CTAJWUHN SKCIUIYATAIINH 3PETIBIX
MECTOPOXKJAECHUM, KOI7[A IVTAHUPYETCS KOHCEPBAITUS CKBAXKUH.
B 1aHHOM CEK1IMHM TOKIA1bI ITIOCBAIEHBI PEMIEHUIO 33/1a4 110
TOMCKY HOBBIX YHUKAJIbHBIX TEXHUYECKUX PEIICHU Yyepe3
OOCYXKJEHUE PEATIBHOT'O IIPOMBICIIOBOT'O OITBITA U IMTOJTYYEHHBIX
BBIBOJIOB. JJaHHBIE TEXHUYECKUE PEIICHUS MOT'YT IPUMEHSTHCS
H4 JPYTUX CKBAKMHAX C HOXOXKUMHM OCJIOKHEHUSIMHU.

YCreurHbI¥ OIIBIT IPOMBIBKH CKBAKHUHBI OT TAKEIOT'O
npormnanTa nocie I'PII B InmyOOKOBOJTHOF CKBAKHHE
B MEKCHKAaHCKOM 3a/IUBE

/. Be66, PE, Chevron,; b. Connvep, Halliburton

B kadecTBe NPONMNaHTa HA INTYOOKOBOAHBIX CKBAXKIHAX
MEKCHKAaHCKOT'O 3aJIMBA B OCHOBHOM UCIIOIb3yETCS IPOMITAHT,
THOJYYEHHBIN 13 60KCHUTA, 61ar01apsi CBOEH BBICOKOM
NPOYHOCTHU U BBICOKO! ITPOBOIMMOCTH TPEIMMHBL. OTHAKO
MPOMIIAHT, TOJTyYEHHBIA U3 OOKCUTA, OKA3bIBAE€T HETATUBHOE
BoaaericTBre Ha 'HKT n3-3a BBICOKOH YIE/IbHOU IVIOTHOCTH
(MpuGIU3UTENBHO 3,6). B aHHOM CTAThE MPEACTABICHO
OITMCAHUE INIAHUPOBAHUA U BBITTOJTHEHUA PA0OT MO IIPOMBIBKE
CKBAKMHBI OT TAXKEJIOTO IporanTa rocie I'PIT ¢ mnomonibio
I'HKT Ha MeCTOPOXKAEHUH TanTH B MEKCUKAHCKOM 34JIUBE.

Bo Bpems 3aKkaHYMBAHNA ITOABOJHON CKBAXXHUHBI IOCTYII
B CKBAKMHY OCYIIECTBJIAICS C IOMOIIBIO 6yPOBOTO CYAHA
C CUCTEMOU JUHAMMNYECKOTO MO3UITMOHUPOBanus. Ilocie
YCTAaHOBKH KOMIIOHOBKM HMJKHETO 3aKAHYUBAHUSA HA
OypribHBIX TPy6ax 6611 npoussezeH I'PIL ITpu I'PIT 611
nonydeH CTOIT, B pe3y/IbTaTe Yero B KOJIOHHE OCTAJIOCh
NPUOIU3UTENBHO 78 T MPOIMIAHTA4, KOTOPBIH HE YAAI0Ch
TOAHSATD HA IOBEPXHOCTD. YcTaHOBKA 'HKT 6p1112
CMOHTHPOBAHA B CTIIELTUATIBHON PAME, KOTOPAS YAEPKUBAIA
KOJIOHHY, IJI1 OOECTIEYEHN A KOMITEHCAIIUH KAYKU CyJHA
BO BPEMS MOHTAXA MHXKEKTOPA U ITPOTUBOBBIOPOCOBOI'O
ob6opynoBaHu. [111 IPOMBIBKM CKBAXKUHBI JJO ITTyOUHBI
7380 M 6p11a ncnionbzoBana 'HKT puameTpom 44 Mm.

B I'HKT 3aKaunBaICsI paCTBOP, KOTOPBIH 3aTEM ITOJTHUMAJICS
BMECTE C IIPOIIIAHTOM 10 OYPUIBHOM TPYOE U BBIXO/INJI YEPE3
KPECTOBUHY HA YCTBE.

Jns nposeneHus 3(pPEKTUBHON IIPOMBIBKH OBbLII COCTABJICH
TUIAH JIMKBU/IAIIUH aBAPUH, 61aT0Japsd KOTOPOMY B HAJTUYHH
HMMEJIOCh BCE HEOOXOANMOE OOOPYJOBAHME JIJIS YCIICITHOMN
OIIEPALINH, 4 TAKXKE IIPOr'PAMMA BCEX 3TAIIOB PAOOTHIL.
BypuiibHas Tpy6a ObLI4 YCIIEIIHO BBIMBITA OT IIPONITAHTA IO
r1y6rHbl 7380 M. [Tocsie OKOHYAaHUA IIPOMBIBKU B CKBAXKUHY
ObUIA 3aKA49aHA JKMUJKOCTD ITTYIIEHUA JJ1A [IPOBEACHUA
JAJIBHENIINX BHYTPHUCKBAXKUHHBIX PA60T U B KOHEYHOM UTOI'E
BO300OHOBJICHUSI PAOOT 10 3aKAHYHUBAHUIO CKBA’KHHBIL.

JaHHAs CTATh YKA3bIBAECT HA BA)KHOCTD INIAHUPOBAHUS
MEPOIPUATHH 10 JIMKBUAAUN AaBAPUI JIJIS1 CHUKECHUS 3aTPAT
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provision. The challenges faced occur during both
normal production operations and in later field
life when abandonment is being planned. This
session focuses on how challenges were faced
and unique solutions successfully implemented
through discussion of operational case histories
demonstrating standardization and lessons
learned. These intervention solutions will be of
use in other locations facing similar issues.

Successful Coiled-Tubing Cleanout
of Heavy Post-Fracturing Proppant in
Deepwater Gulf of Mexico: Case History
Webb ] K., PE, Chevron; Sonnier B.,, Halliburion

Sintered bauxite is the primary proppant
used during deepwater Gulf of Mexico (GOM)
operations because of its high strength and
conductivity. However, the use of bauxite
proppant presents operational issues for coiled
tubing (CT) resulting from its high specific
gravity (approximately 3.6). This paper describes
the planning and execution of a heavy post-
fracturing proppant cleanout operation using CT
in the operator's Tahiti field in the US GOM.

During completion operations on a subsea
well, access to the well was provided by a
dynamically positioned drillship. After installing
the lower completion in the well using drillpipe,
a proppant-laden stimulation treatment was
pumped. During this process, an early screenout
was encountered, and approximately 171,300-
Ibm proppant remained in the drillpipe that
was unable to be reversed out. A CT unit was
rigged up in a tension-lift frame that suspended
the drillpipe string, allowing for a motion-
compensated window to rig up the CT injector
head and pressure- control equipment. A 1.75-
in. outer diameter (OD) CT string was used to
clean out the wellbore to 24,215 ft by circulating
brine down the CT string and up and out of the
drillpipe through a flow cross.

Preexisting contingency planning proved
invaluable for efficient cleanout operations by
providing the physical assets necessary to perform
a successful operation as well as a framework for
the engineering and procedures required. The
drillstring was effectively cleaned of proppant to
24,215 ft. Once the well was deemed clean, kill-
weight fluid was circulated into the well to allow
for further well intervention operations and the
eventual return to completion operations.

This case study illustrates the importance of
contingency planning to help minimize overall
operation costs. The large-scale and challenging
well conditions of this unique project led to
valuable lessons learned that can be used to
optimize performance during future cleanout and
drillship operations.

Cement Milling Using Incorrigible
Corrosive Brine in an HPHT Environment:



HA BBITIOJIHEHHE PA60T. OCJIOKHEHHBIE CKBAXKUHHBIE YCJIOBUS
Ha 3TOM YHHUKAJIBHOM IPOEKTE MO3BOJIHIIH CAEIATh [IEHHBIE
BBIBO/IbI, KOTOPBIE MOTYT UCIIOJIb30BATHCS B IAJIBHENIIIEM

JUISL ONTUMHU3AIIUH PAOOT IO IIPOMBIBKE CKBAKHH U PAbOT,
BBITIOJIHAEMBIX C [IOMOMIBIO OYPOBBIX CYZOB.

VHHUKAJIBHBIH OIBIT (Dpe3epOBAHUA HEMEHTA C
HCIIOIBh30BAHHEM KOPPO3ZHOHHO-AKTHBHOI'O PACTBOPA
B CKBA’KHHAX C BBICOKHMMH 3HAYCHHAMH JABJICHHA H
TEMIIEPATYPBI

U A60yana, M. Kymap, A. Capagp, H. Xanoenvean, K. Kayn,
X. IHamarx, Halliburton

Cepsuc 'HKT ucnosnb3yeTcs 11 Oneparii BO BCe
00J1€€ CIIOXKHBIX YCJIOBUAX — 60JIEE ITTyOOKUE CKBAXKUHEL,
©0J1e€ BBICOKOE JJaBJIEHUE. TAKM 0OPa30M, IPOUCXOJUT
pacmupenue rpanul npumenenus F'HKT. Ilpumenenue
I'HKT pist ppe3epoBaH LIEMEHTA SABJISIETCS OE30IIACHBIM,
OBICTPBIM M SKOHOMUYECKU I(PPEKTUBHBIM METO/IOM, OTHAKO
HCIOJIb30BAHNE KOPPO3UOHHO-aKTUBHOI'O PACTBOPA B KAYECTBE
OypPOBOI'O MOXET BBI3BATb OCJIOKHEHMUSL.

B AaHHOM CTAaThe OMMUCAHBI IPOOIEMBI, KOTOPBIE BCTPEYAIOTCS
npu (Ppe3epOBAHUH [IEMEHTA B CKBA’KMHAX C BBICOKMMH
3HAYEHUAMU JIABJIEHUA U TEMIIEPATYPBI C PACTBOPOM
BBICOKOM IVIOTHOCTH, I CPEACTBA UX PEILIECHUA. BbICOKas
IUIOTHOCTB PACTBOPA OCJIOKHSAET IIPOLIECC (PPEIEPOBAHUA
MU3-32 OTPAHNUYEHUS PACXO/A 3aAKAYKU, HU3KOU BAZKOCTH U
KOPPO3UOHHOM AKTUBHOCTH.

Temneparypa Ha 3260€ JaHHOH MOPCKOM I'A30BOU CKBAKHUHBI
6nu1a 200 °C, mnactosoe gasieHue 816 arm. CKBaK1HA OblIa
3aKOHYEHA OO6CA/THOI KOJIOHHOM OT YCThS AUAMETPOM 245 MM
Y1 XBOCTOBHUKOM IMAMETPOM 89 MM, IO BEIIEHHBIM HA ITTyOHHE
4606 M 1o cTBONY. [IJ15 IPOXOK/ICHHUS YEPE3 BHY TPCHHUIA
JHUAMETP XBOCTOBHKA ObL1a BeIOpaHa THKT gruameTpom 44 M.
MaKCHUMaJIBHO JJONTYCTUMBIH PACXO/ 3KHU/IKOCTH OBbLJI OT'PAHUYEH
MU3-34 TPEHUSA B TPYOE M HU3KOH BA3KOCTH PACTBOPA. OJJHAKO [T
O//bEMA IIJIAMA HA IIOBEPXHOCTD ObLIIA HEOOXOIMMA BBICOKAS
CKOPOCTB PACTBOPA B 3aTPYOHOM IIPOCTPAHCTBE. [171 pEeneHn
JAHHOI TPO6JIEMBI TPOU3BOAMIIACH OTKAYKA XKUJAKOCTU U3
3aTPYOHOTO MPOCTPAHCTBA OO6CAHON KOJIOHHBI JUAMETPOM
245 MM. B kagecTBe 1BUTaTe 11 ObLI BBIOPAH I'M/IPABINYECKUH
3200 HBIN JBUT'ATEb. B JAHHOM CTAThE IIPEICTABICHBI
PEKOMEH/IAIIUH IO BEIGOPY 3JIACTOMEPOB, COBMECTHUMBIX C
JaHHBIM THUIIOM PAaCTBOPA, ONIMCAHUE XAPAKTEPA KOPPO3UH,
OOHAPYKEHHOM Ha HA/IMOTOPHOM KOMIIOHOBKE, U HTH(POPM AL
O IIEPEOCHACTKE KOMIIOHOBKH 110C1€ K01 CITO. B crarbe
IIPECTABAEHA MUH(pPOPpMALIH O JIAOOPATOPHBIX UCCIIENOBAHUSIX,
IIPOBEJIEHHBIX C LIEJIBIO BBIOOPA ITOAXOAAMIETO 3ATYCTUTEIIA U
MHI'UOMTOPA KOPPO3UH, ONTUMAJIIBHOU CKOPOCTH IPOXOAKH
1 BECA HA (PpE3EPYIOMU MHCTPYMEHT JJ1 UCKIIOUYEHUSA
06pPa30BaAHUS OOJIBIINX JIEMEHTOB IJIaMa. JJabopaTopHbIE
HCCIIE0OBAHMNS TTO3BOINIIN TAKXKE ITOTYINUTh PEKOMEHAITIH
10 OOPAOOTKE XKUAKOCTH HA ITIOBEPXHOCTH U €€ ITOCIIEAYIOMICH
OYUCTKE.

TmaTenbHbIN BBIOOP 3200MHOI'O JBUI'ATEIII OCHOBBIBAJICS
Ha IIo7I6OPE CHUJIOBOM CEKITUH, IIITUHEIBHOM CEKITUH U
YHHOTHCHI/Ifl, COBMECTHUMBIX C KOppOSI/IOHHO-H.KTI/IBHbIM
pacTBOpOM. ITinaHnupoBaHue paboThl BK/IIOYAIO BEIOOD
CJIEIVIOMINX TAPAMETPOB: CKOPOCTD IIPOXO/IKH, CKOPOCTD
SKHUJIKOCTHU B 34TPYOHOM IIPOCTPAHCTBE, pa3Mep
pacdpe3epOBaHHBIX YACTHUI], SKBUBAJICHTHAS [TUPKYIAITMOHHAS
IUVIOTHOCTb B PAMKAX YCTAHOBJICHHBIX I'DAHULL B pesynbraTre

A Unique Case Study

Abdullab Irfan B, Kumar Mayank D., Saraf
Aman, Khandelwal Nakul, Kaul Karan, Pathak
Himanshu, Halliburton

The coiled tubing (CT) industry continues
to operate in deeper and higher pressure wells
and in more challenging environments, thereby
extending the operating envelope for the service
worldwide. CT operations for cement milling
provides a safer, faster, and more economical
solution, but achieving the desired results in a
high pressure, high temperature (HPHT) offshore
environment using corrosive brine as the milling
fluid is challenging.

This paper describes various challenges and
customized remedies for a cement milling
operation in an HPHT well with high-density
brine, which made milling challenging because of
limitations on pumping rates, low viscosity, and
fluid corrosiveness.

This offshore gas well had a bottomhole static
temperature (BHST) of 400 °F and reservoir
pressure of 12,000 psi, with a completion of
9-5/8 in. casing from the surface and a 3-1/2-in.
liner hanging from 4,606 meter measured depth
(mMD). A 1.75-in. outer diameter (OD) CT string
was used to accommodate the internal diameter
(ID) restriction of the liner. The allowable
pumping rate in the 1.75-in. CT was restricted as a
result of pipe friction and low viscosity of milling
fluid; however, higher annular velocities were
needed to lift the cuttings from the wellbore. To
overcome this, additional pumping was performed
from the annulus of the 9-5/8-in. section. A
positive-displacement, metal-on-metal motor was
selected over various types of motors. This paper
provides details about best practices, including
the selection of brine-compatible elastomeric
seals, severe corrosion observed on the motorhead
assembly (MHA), and redressing of MHA after each
run. It also includes details about laboratory tests
performed to identify a suitable viscosifier and
corrosion inhibitor, as well as the optimum rate
of penetration (ROP) and weight on bit (WOB) to
avoid large cuttings, surface-fluid handling, and
filtering arrangements.

Based on precise tool selection, including
power section, bearing section, and corrosive-
brine-compatible motor seals, as well as design
parameters, such as ROP, annular fluid velocity,
particle size, and equivalent circulating density
(ECD) under the operating envelope, cement
milling of 217 m of cement was completed
successfully in an overbalanced condition with
no health, safety, and environment (HSE) related
issues. Selecting the correct milling motor and
mill plays a crucial role in any milling job. Several
operational challenges, such as excessive corrosion
at a minimum MHA ID, pitting on bottomhole
assembly (BHA) components and erosion on ball
seats, erosion, and degradation of elastomeric seals
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paboTh IO (PpeE3epOBAHUIO 217 M LIEMEHTA OBUIH YCIIEITHO
BBITIOJIHEHBI B YCJIOBUSX JIEIPECCUU HA IIJIACT 6€3 HAPYIIEHU
B OOJIACTU OXPAHBI TPY/14, IPOMBIIIIIEHHON 6€30ITaCHOCTHA
U OXpaHbl Okpyzxarouied cpeart (OT, I1b u OOC). KiitoueByio
pOJIB B 10601 paboTe N0 (PPEZEPOBAHUIO UTPAET KOPPEKTHBIN
noA00p 3a060MHOTO ABUraTess 1 (ppesa. [Ipu padore 6pu1n
BBIABJIEHBI CJIEAYIOIINE OCIOKHEHUST: TOBBIINIEHHASI KOPPO3US
HA Y4aCTKE MUHHUMAJIbBHOT'O BHYTPEHHETO JUAMETPA
HA]MOTOPHOI KOMIIOHOBKH, TOYEYHA KOPPO3U HA IIEMEHTAX
3260MHOM KOMIIOHOBKY, 3PO3UsI HA CEJIJIAX IO/ 1P, 3PO3HUS U
pas3pyLIeHUE YINIOTHUTEIBHBIX 3JIEMEHTOB IIPU TEMIIEPATYPE
200 °C. TexHUYECKU KOHTPOJIb TO3BOINI MUHUMHU3HUPOBATD
HETAaTUBHOE BO3/CHCTBUE BBIIIEYKA3aHHBIX (PAKTOPOB.
Hcrionnb3yeMBble METOABL, TOAOOP 3260HHOIO MHCTPYMEHTA U
CHELHUAIBHO NOJOOPAHHAS KOHCTPYKIIHA MIPHUOOPOB MO3BOJINIA
JOOBIBAIOMIEN KOMIIAHHUH YCIIEIITHO BBIIIOJIHUTD (PPE3EPOBAHUE
LIEMEHTHOI'O MOCTA B YCJIOBUSX BBICOKMX 3HAYEHU N TABICHUSA
U TEMIIEPATYPHI C TOMOIIBIO PACTBOPA OPOMU/IA [TUHKA
(ZnBr2). ITpuMeHsieMas TEXHOIOT'HS IO3BOINIA COKPATHUTD
ONEPAIMOHHOE BPEMS U U30€KATh 3A0YPKU GOKOBOT'O CTBOJIA.
ITonmy4deHHBIE BBIBOJbL, METO/IMKA BBITIOJIHEHHS PAOOT, 4
TAKXKE PEKOMEHJJAITUY, OITUCAHHBIE B JAHHOM CTAThE, MOT'YT
HCIIOJIb30BATHCA JIJIS BBIITOTHEHHU S ITIOXOXKHUX OIIEPALTNIA
O BCEMY MHUPY. DTO ITO3BOJIMT MUHUMHU3HUPOBATh PUCKHU
OTHOCHUTENBHO KadecTBa padoT u OT, 1T n OOC.

YcrenrHbIM ONBIT TMKBHIAIMH CKBAKHH C YyCTAHOBKOM
npo6ok Ha THKT HAa KOHTHHEHTAJIHBHOM mIeabgde
Hopserunu

U. Tomcon, Halliburton

INocne CHUXEHUA OOBIYH JO HEPEHTAOEIBHOIO YPOBHS HA
3PEJBIX MECTOPOXKCHUSX JOOBIBAIOIINE KOMITAHNH OOS13aHbI
3AITYIIAT U IMKBUJUPOBATH CKBAKUHBL [10 UMEIOIUMCS
OLICHKAM, HA4 JJTAHHBIF MOMEHT HEOOXOAMO JIMKBUIUPOBATH
TBICSYHN TAKHUX CKBAKUH.

KaK IMOKa3bIBAET OIIBIT, TUKBHUIAINA CKBAXKUH B CEBEPHOM
MOPE BBIIIOJIHSIETCS C IIOMOIIBIO 6YPOBBIX YCTAHOBOK JINOO
YCTAHOBOK KAITUTAJIBHOI'O peMOHTAa CKBAXXKUH (KPC). Bo MHOrMX
CJIY4asiX 34 HEMMEHUEM OYPOBbIX YCTAHOBOK JIMKBUALTUS
CKBAXHH, IPOOYPEHHBIX CO CTAIJMOHAPHBIX IIJIAT(HOPM B
CeBepHOM MOpE, TPEOYET ITIOBTOPHOT'O IIPUBJICUYCHU S IIATPOPM
JIMOO0 MOOUIN3AUN YCTAHOBOK KPC.

Perynupyromnue oprasbsl B CEBEPHOM MOPE OIPEIE/INIIN
CTaHJAPTHI JJIs1 YCTAHOBKHU ITPOOOK JIJIS1 IMKBUJ AN CKBAXKUH,
COITIACHO KOTOPBIM B KAXK/YIO CKBAXKMHY HEOOXOANMO
YCTAHOBUTD U30JISIIIMOHHBIN 9KPAH.

B manHOM cTaThe ONMCaH aJbTEPHATUBHDIN ITOAX0/ K
JIMKBHUJAITNH CKBAKUH C TOMOMIbIO TexHoaoruu I'HKT s
YCTAHOBKHU U30JISILJMOHHBIX 3KPaHOB. Ha cTosne poropa 6u11
CMOHTHPOBAH CTaHAapTHBIN Komiuieke I'HKT. [l co3panus
CBSI3U C IIJIACTOM OBUIN UCIIOJIb30BAHBI CTAH/IAPTHBIC
TEXHOJIOTUU (PPE3ECPOBAHMS U IIPOMBIBKU. /17151 yCTAHOBKU
U30JIALIMOHHOI'O 3KPaHa ObLJIM UCIIOJb30BAHBI MHHOBAIMOHHBIE
TEXHOJIOTUHU NIEPPOPALUH, IPOMBIBKH U LIEMEHTUPOBAHM .
[Tocie 3TOro AJ1 UCIIBITAHUA 9KPAHA B CKBAXXUHY ObLII
cnyuieH nnepgoparop HKT. U301 1MOHHBIE 3KPAHBI ObLIN
YCIIEITHO YCTAHOBJIEHBI ¢ ToMomibio THKT Ha 13 cKkBaKMHAX
MECTOPOXIEHUSA 34 OJHY KAMIIAHUIO.

B manHOM cTarbe OnmncaHa yCrenmHas TIMKBUAAINA CKBAKUH
c riomoribio THKT. Takske B CTAThE CAEJIAH BBIBO/I, YTO IO
CPABHEHUIO C TPAJULIMOHHBIMU METOJAMU C [IPUBJICYEHHUEM
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at a BHST of 400 °F, were observed. These adverse
effects were avoided with engineering controls.

The methods used, tool selection, and
customized design helped the operator to find
a solution for milling a cement plug in an HPHT
well with zinc bromide (ZnBr2) brine, which
resulted in reduced rig time and avoided the
side tracking of the well. The lessons learned,
methods, and best practices described in this
paper can be used in a similar application
worldwide, which can help to minimize issues
related to service quality and HSE.

Successful Creation of Permanent
Reservoir Isolation Barriers Using Coiled
Tubing on the Norwegian Continental
Shelf NCS

Thomson lain, Halliburton

As well production declines in mature fields
and becomes unprofitable, operators must shut
the wells in and permanently plug and abandon
(P&A) them. It is presently estimated that
thousands of such wells will require permanent
P&A.

Historically, the P&A of wells in the North
Sea were performed using either drilling or
workover rigs. In many cases, wells drilled
from fixed platforms in the North Sea no
longer have operational drilling rigs requiring
recommissioning of existing facilities or
mobilization of workover rigs.

Regulatory authorities in the North Sea have
defined standards for creating permanent
reservoir barriers for the P&A of wells, which
includes requiring a "rock-to-rock" barrier.

This paper discusses an alternative approach
to P&A using coiled tubing (CT) processes and
techniques to create these permanent reservoir
barriers. One process rigged CT up from the drill
floor and pipe deck in a conventional fashion.
During the intervention, standard milling
and tubular cleanout techniques were used to
gain access to the reservoir, and then a novel
perforating, washing, and cementing (PWC)
technique created the reservoir barrier. Finally,
an additional tubing punch run was made, and
the barrier was tested. In a single, multiwell
campaign, 13 wells in the field had successful
permanent reservoir barriers created using CT.

This paper illustrates the successful creation
of permanent reservoir barriers using CT.
Additionally, the paper highlights that using CT
can provide economic benefits for creating the
barrier compared to more conventional drilling
or workover rigs.

SESSION 10. Stimulation and
Conformance Operations

Production enhancement through stimulation
and conformance well interventions are
increasingly relevant in a hydrocarbon market



OypOBOM yCTAaHOBKHU MU ycTaHOBKU KPC ncnnons3osanue 'HKT
MHO3BOJISIET COKPATUTD PACXO/IbI HA TUKBUJAITIIO CKBAXKUH.

CEKIIHA 10. Orepanyuu o NOBBIIICHUIO He(TeoTIaan
M 3aBOJHEHHUIO

Ornepaliyy 1o UHTEHCUPUKAITUU IOOBIYU C IOMOIIBIO
BO3/ICHCTBHS HA IJIACT Y 3aBOJJHEHUS CTAHOBSITCS BCE 60JIEE
AKTYaJIbHBIMU B YCJIOBUSIX CHUIKEHUS LIEH HA YITIEBOAOPOABL
B TO ke BpeMs BO3PACTAIONI YPOBEHD CIIOKHOCTU
CKBAKMHHBIX YCJIOBUU MOBBIIIAET HECOOXOAUMOCTD
3(PHEKTUBHOTO UCIIOIb30BAHUS HOBBIX TEXHOJIOTIUI. B TaHHOM!
CEKIIMHU JOKJIA/Ibl HIOCBSIIECHBI ONBITY IPUMEHECHM ST HOBBIX
TEXHOJIOTUH J71 60s1ee 3(P(PEKTUBHBIX BHYTPHUCKBAXKUHHBIX
PaboT 110 UHTEHCU(PUKATTUHN TOOBIYH.

COBEpPUICHCTBOBAHHE TEXHOJIOTHH PA3BETBJICHHOMN
KHCJIOTHOH OOPA0OTKH CKBAKHH: CBET B KOHIIE TYHHEJLI
K. Buxanm, Chevron E&P Company (CeseprasAmepura);
C. Jlammuwmep, Chevron E&P Company (Espona, A3usn u Cpeoruii
Bocmox); /. Maxoagpgp, Chevron Energy Technology Compary

B 1aHHOI CTAThE OIUCAHO COBEPIIEHCTBOBAHUE MTOCJIEJHUX
IOCTHIKEHUH U ITIOOATbHBIH OIIBIT B OOJIACTH TEXHOJIOTHU
Pa3BETBIIEHHOM KUCJIOTHOU OOPAOOTKU CKBAKHUH (CO3/IaHUE
Pa3BETBIIEHHOU CETHU KAHAJIOB C [IOMOILBIO KUCJIOTBI).

B cTarbe pacCKasbIBAE€TCa O MeTOAAX ¢ puMeHeHneM 'HKT n
Jpyroro o60pyaoBaHus. [IpeICTaBIeHbl SKCILUTYATAIITUOHHbBIE
OI'PAHUYEHUSA, KPUTEPUU IOJO0PA CKBAXKUH-KAHIUATOB,
(HpaKTOPBL, BIAUSAIONIUE HA MOJEIUPOBAHUE PAOOTHL, BBIBOJBI,
PUCKH, TPEOOBAHMA K KOHTPOJIIO, 4 TAKIKE BO3MOKHOCTH
ONTUMM3ALUU TEXHOJIOIUH. CTATbA COAEPKUT UCYEPIIbIBAIOIII
0630p OIYOIMKOBAHHBIX PA6OT ITO TPEM PAZTIUYHBIM METOIAM
CO3IAHUSA CETU KAHAJIOB, 4 TAKXKE MH(POPMALIHIO O IPYIUX
MeToAax. O630p IUTEPATYPHI JOITOJTHEH JAHHBIMU O ITTyOHHE,
TEMIIEPATYPE U IABIECHUH JJI TPEX METOOB, KOTOPBIE TOAPOOGHO
OITMCAHBI B CTATBE. [IPENCTABIEHO TAK)KE CPABHEHHUE TPEX
METO/IOB IO TAKUM (PAKTOPAM, KAK JIOTUCTHKA, JJTATEIBHOCTD
PabOThI 1 HEOOXOUMBIF OO'BEM KHUCJIOTHI U IPYTUX (PJIIOH/IOB.

B nipeApIIyuX CTAThAX ObIO NPEACTABIEHO OITUCAHUE
TOJIBKO OFJHOT'O KOHKPETHOI'O METO/A. [0 CpaBHEHNIO
C IPEABIAYIIUMU CTATbAMHU B JAHHOM CTATHE BOIIPOCHI
ONTUMM3AIUU PAOOTHL, PUCKH, TPEOOBAHUS K KOHTPOJIIO
CO3/1aHUA KAHAJIOB 11 HECKOJIBKUX METOJOB KUCJIOTHOMU
06pPabOTKH OIIUCAHBI I'OPa3I0 60siee NogpoOHO. Bee Tpu
METO/I4, OIIUCAHHBIE B CTATHE, ABIAIOTCS 3(PPEKTUBHBIMU, HO
OHH IIPEJHA3HAYEHDI JJI PA3HBIX LiesIer. OTINYHA B METOIAX
KHCJIOTHOT'O CO3/IaHUA KAHAJIOB OOBACHAIOTCA PA3HBIM
BPEMEHEM PA3PAOOTKH, PA3HON CKOPOCTBIO BBIIOJIHEHU S PAOOTHI
1 PA3HBIMM OI'DAHUYEHUAMU 10 ITTyOUHE. Panee onTuMu3anus
TEXHOJIOTMH OBbIJIA COCPEJOTOUEHA HA IIPOLIECCE CO3MAHUA
KAaH4JIOB, 4 HE HA ITOBBIIIEHUY 3(PPEKTUBHOCTH KUCTOTHOHN
06pabOTKH B OTHOLICHUH TPELIUH, KOTOPbIE OOPA3yIOTCS BOKPYT'
KaHaJ1a. Kax1p1ii METO/ UCIIONIb3YET PA3IMYHBIE CIIOCOObI
YCTAHOBKH I'MJIPOMOHUTOPHBIX COIIEJI B KAHAJIAX, B PE3Y/IBTATE
Yero Ha BBIXOJIC NTOTYYAIOTCS PA3INYHBIC TPAEKTOPUN KAHATIOB.
J1J11 OTHOT'O U3 METO/IOB JAHHBIE KABEPHOMETPHUH 60JIEE BAXKHBI,
geM JI7Is JPYyTUX. TakKe y KaKA0Tr0 METO/IA CBOU BO3MOKHOCTHU
10 KOHTPOJIIO TPAEKTOPHH CO3aHM S KaHa1a. [Ipubops! 1715
CO3/1aHMS KAHAJIOB UMEIOT PA3JIMYHBIN PAa3Mep, OHAKO IIPU
HAJIMYUHU PA3HBIX PA3MEPOB OOJIBIINI pa3Mep IIpUOopa He
MMEET OYEBHTHOT'O IIPENMYIIECTBA C TOYKH 3PEHHS KOMIIAHHUU-
oreparopa. Takxe B CTATbe OIHUCAHBI MEPBI IO MUHUMH3A1UHU

that faces continuous pricing pressure.
Meanwhile, the need for operational efficiency
and new technologies to address ever-increasing
harsh downhole conditions has never been

as high. This session showcases case histories
and technology updates that propose novel
approaches to more efficient and effective
production enhancement interventions.

Dendritic Acidizing Update: The Light
at the End of the Tunnel

Webunt C. Dean, Chevron North America EGP
Company; Lattimer Stefan K.K., Chevron Europe,
Eurasia, and Middle East E&P Company; McDuff
Darren R., Chevron Energy Technology Company

The paper provides an update on recent
advances for, and summarizes global
experiences with, dendritic acidizing methods,
aka acid tunneling. The scope of the paper
includes both Coiled-Tubing (CT) deployed
and non-CT methods, and discusses process
limitations, candidate selection criteria, job
design factors, operational learnings, risks, and
surveillance requirements and opportunities.
The paper contains a comprehensive review
of published information for three different
tunneling methods and relevant information
for several other tunneling methods. The
literature information is supplemented by,
depth, temperature, and pressure records for the
three processes which are discussed in detail.
Execution factors such as logistics required,
length of time required, and volumes of acid and
other fluids used are also compared for three
methods.

Previous papers have focused on only one
of the methods, whereas the authors will
discuss acid job optimization, process risks,
and surveillance requirements for multiple acid
tunneling methods in substantially greater depth
than have past authors. The three methods
detailed in the paper are all viable but may have
different niches. Differences in the job counts
for the different methods are easily explained by
differences in process vintages, execution speeds,
and depth limitations. Previous optimization
efforts were focused on tunnel creation but not
acid job effectiveness in terms of the wormholes
generated adjacent to the tunnels; however,
some progress is now being made in that
regard. There are differences in the processes
regarding pushing or pulling the jetting nozzles
into the tunnels, and differences in resulting
tunnel trajectories. Pre-job caliper data are more
critical for one of the processes than for the
others, and there are significant differences in
ability to measure or control tunnel direction.
The tunneling tools have different sizes, but
when tool size alternatives are available, the
larger tool sizes offer no clear advantages to the
operator. Useful risk mitigation measures are
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PHUCKOB. CTaTbs COAEPKUT UCUEPIIbIBAIOIINI CITUCOK
JINTEPATYPBHL [J151 IOMOIIU ITPH O0J1e€ NOAPOOGHOM UCCIEJOBAHUH
AJIBTEPHATUBHBIX TEXHOJIOTUH, Pa3pa60TAHHBIX JPYyTUMU
KOMITAHUSMU.

HNHHOBAITHOHHAA TEXHOJIOTHA H30/IAIIHH HHTEPBAJIOB
M IIOBTOPHOM CTHMYJISIITHH: OIBIT 206-CTaTUTHOM
IIOBTOPHOM CTHMYJIAIIHH HA CKBaKHHE B IlepMcKOM
GacceriHe

1. boynuc, T. Byneamop, Occidental Oil and Gas; /1. Kacmpo,
Baker Hugbes, a GE Compan)y

B 1aHHOI CTAThE MPEICTABIIEH OMNBIT BBIIIOJIHEHUS PAOOTHI
10 IIOBTOPHOU CTUMYJIALIAN BCEI'O TOPU3OHTAIBHOI'O y4ACTKA
JOOBIBAIOIIEH CKBAXKMHBI 32 OHY CITO ¢ NpUMEHEHNEM
MHHOBAIIMOHHO 3KOHOMHUYECKHU-3(P(HEKTUBHON TEXHOJIOTUHU
JUIS HAAEKHOM U30JIAIIMU NHTEPBAJIOB. CTAThs BKJIIOYAET B
cebs IeTany ONePAIi U IOJTYYEHHBIE 10 UTOT'aM PAaOOTEI
BbIBOALL [IprBEICHO CPAaBHEHUE JAHHOM TEXHOJIOIMHU C JPYIUMU
METOAAMHU IIOBTOPHOU CTUMYJIALIUN, KOTOPBIE IPUMEHSAIOTCS B
JaHHOM PETUOHE.

HOBBIN METO/ OCHOBAH HA IPUMEHEHNH HOBOU JIBY XITAKEPHOM
KOMIIOHOBKH, B KOTOPYIO BXOJAT 1BA IAKEPYIOIMX JIEMEHTA,
KOTOPBIE AKTUBUPYIOTCA MEXAHUYECKU (B OTIMYHE OT
TPAAHULIMOHHBIX YIUIOTHUTEIBHBIX MAHXKET). [JaHHOE pelieHne
MO3BOJIAET NIPEOAOJIETh OIPAHUYEHUA 1O 3a00MHOMY JAABICHUIO
U U3HOCY, KOTOPBIE HAKJIAAbIBAIOTCA HA CTAHAAPTHBIE
JBYXITAKEPHBIE CUCTEMBL HOBas cucTemMa U30/IALMU UTHTEPBAJIOB
MHO3BOJISIET O6ECIEYUTD 6OJIEE BBICOKUH PACXO/, 60sIee
BBICOKOE TU(P(PEPEHITNATIBHOE JABJIEHUE, 4 TAKXKE OOJIbIIEE
KOJIMYECTBO CTAAUN. TAKMM O6Pa30M, yMEHBIIIAETCA KOJTUIECTBO
TpebyeMbIx CITO 11 CTAHAAPTHOIM ONEPALIAU ITO IOBTOPHOMY
I'PI1. B cTarbe npeAcTaBIeHO CPAaBHEHME CO CTAHAAPTHBIMU
MeTOAAMU ITOBTOPHOI'O I'PIT B OTHOIEHNH BHY TPUCKBAXKUHHOI'O
060pynoBaHuA. Kpome TOro, CTaTbs COAEPKUT JAHHBIE
10 JIABJIEHUIO BO BPEMS OIIEPALINU, KOTOPBIE IO3BOJIAIOT
OIIPEJEINTD 30HY PACIIPOCTpaHeHuA TpemuH I'PIT

B cTarbe ONMMCBIBAIOTCA OCHOBHBIE ONIEPALIAH ITO IMPOBEJECHHIO
MHOT'OCTA/IMHHBIX O6paboTOK 32 1 CITO B rOpU30OHTAIIBHOM
CKB2’KMHE C ITIOMOIIBbIO MHHOBAITMOHHON TEXHOJIOTUH.
TeXHOIOIrusA NO3BOMIAET COKPATUTD BPEMS HA IIPOBEACHUE
PadoThL, TPEOYEMBII OOBEM PECYPCOB U CTOUMOCTD PA6OTHL.
Crarpsi BKJIIOYACT B C€0s1 ONIMCAHUE ITPUMEPA IIPUMEHEHUS
JAHHOM TEXHOJIOT U, KOTOPBII ITO3BOINUJI COKPATUTD BPEMA
BBIIIOJIHEHH S OIIepaliuu Ha 30% 110 CPABHEHUIO C IPYTUMU
METOAAMU. TaKIKe TEXHOIOIUA IO3BOJIMJIA OOECTIEYUTD ITOJTHYIO
MEXAHUYECKYIO U30JIALMIO, YTO PaHeE ObLIIO HEBO3MOXKHO. bonee
TOTO, JAHHBIE IO JJABJIEHUIO, KOTOPBIE 3AITUCHIBAIOTCA BO BDEMS
PaBOTHL, TOBOPAT 06 OIPAHUYEHHOM 2(D(PEKTUBHOCTU KJIACTEPA
IIpU IPOBEAEHUH OCHOBHOIO I'PIT.

BoeiBOAIBI, CAC/IAHHBIE B JAHHOM CTAThE, 00/Ia1AI0T
BBICOKOU BA>KHOCTBIO, IOCKOJIBKY OHU IIPEJIATAIOT HOBYIO
3KOHOMHYECKH 3PPEKTUBHYIO AJIETEPHATUBY CTAHJAPTHBIM
MeTo[aM oBTOpHOro I'PIT, ABYyXIMakepHbIe KOMIIOHOBKU
KOTOPBIX O0JIa1AI0T CYIIECTBEHHBIMU TEXHOJIOIMYECKUMU
OI'PAHHUYECHHUAMH. 3HAYUMOCTD JIAHHBIX BBIBOJJOB OO'BSICHSICTCS
CJIEAYIONMMH MOMEHTAMM: 1) TEXHOJIOI'Ms, OIIMCAHHAS B CTAThE,
IIO3BOJISIET IIPEOJOJIETh TEXHOJIOIMUECKHE OI'DAHUYCHUSL
KA4K B BEDTUKAJIBHBIX, TAK U B TOPHU30HTAIBHBIX CKBAXKUHAX;

2) 60IBIIMHCTBO CTAHJAPTHBIX METOJOB IIOBTOPHOI'O I'PIT
MPEANIONArAIOT CJICIYIO 3AKAYKY C YCThs B ITOPU3OHTAJIbHBIN
CTBOJI C OTKPBITBIMH IEP(POPALIMOHHBIMH OTBEPCTUSAMU 6€3
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also discussed in the paper. The paper includes a
comprehensive bibliography to facilitate further
examinations of the technology alternatives by
other petroleum industry professionals.

An Innovative Tool for Stage Isolation
and Effective Restimulation: A Case History
of a 26-Stage Lateral Recompletion in the
Permian Basin

Boulis Tasos, Vuigamore Travis, Occidental Oil
and Gas; Castro Luis, Baker Hughes, a GE Company

This paper presents a case history where
the entire lateral of a producing well was
restimulated in a single trip using a novel cost-
effective intervention tool designed to provide
discrete stage isolation. Lessons learned and job
details are discussed and compared with other
restimulation methods used in the area.

The new method is based on a novel straddle
packer system that uses two mechanically-
activated sealing elements — as opposed to
conventional sealing cups — to overcome wear
and bottomhole pressure limitations found in
traditional straddle systems. The novel stage
isolation system enables higher flow rates and
pressure differentials as well as a larger number
of stages, therefore reducing the amount of
trips in the well required to complete typical
refracturing operations. A comparison will be
made to conventional refracturing methods
based on intervention tools. As a bonus, pressure
data gathered during the treatment indicating
limited coverage of the primary fracturing job
will be discussed.

The case study provides the framework to
describe how the novel technology enables
multiple treatments in a single trip in the
horizontal well, therefore reducing the operational
time, resources, and cost required to complete a
restimulation job. The paper will show how the
use of the novel technology reduced operational
time by 30% compared to other methods, and
enabled the operator to treat a horizontal well
with full mechanical isolation in a manner
not previously available. In addition, the paper
will discuss pressure data gathered during the
deployment that suggests limited cluster efficiency
on the primary fracturing operation.

The results of the paper are relevant because
they provide a new cost-effective alternative to
conventional restimulation systems that was not
available in the past due to inherent technology
limitations of existing straddle packer systems.
This is important because: (1) the technology
described in the paper overcomes these
limitations for both vertical and horizontal wells,
(2) more refracturing operations are executed
by blindly pumping treatments from surface into
a full lateral with open perforations without an
effective way to mechanically isolate target zones,
and (3) the technology may shed additional light



BO3MOYXHOCTU MEXAHUYECKON M30JISAIINU 1IETIEBbIX MHTEPBAJIOB;
3) JaHHAS TEXHOJIOTUS ABJISIETCS HOBBIM IIIAIOM B OOCYXKIECHUN
3 HEKTUBHOCTU KI1acTepHOTO I'PIT.

IToBTOopHHBII 'PII Ha THKT OTKpPHIBAET HOBBIE
BO3MO>KHOCTH JIJIA CTHMYJ/IAINH HETPAJUITHOHHBIX
MECTOPOKICHHU

11 Ianxail, I1. Ilyxna, Schlumberger

B CeBepnoit Amepuke NOBTOpHLIN ['PIT aBngeTcs
3(pPEKTUBHOI TEXHOIOTUEN /I HOAJEPKAHUS YPOBHS TOOLIYUU,
CHOCOOCTBYIOMIEH OYPEHHUIO HOBBIX COCETHUX CKBAKHUH.
HeCKoIbKO TPUMEPOB NPHUMEHEHHU S TEXHOJIOTUH TOKA3bIBAIOT,
YTO 3aKa4YKa O/ JABJICHHUEM <«B JIOO» HEA(P(PEKTHUBHA,

MOCKOJIBKY *KHUJIKOCTb M IPOIMMAHT MOITIOIIAIOTCS YKE
CYHMIECTBYIOIIUMHU TPEMUHAMU OCHOBHOT'O I'PIT. ITOBTOpHBIN
I'PIT c ucnonb3osanuem 'HKT nperocTaBisgeT orpoMHOE
MPEUMYIIECTBO, KOTOPOE 3AKIIOUAETCS B BO3MOXXHOCTH TOYHO
ONPEACTUTh UHTEPBAJ OOPAOOTKHU C TIOMONIBIO CO3JAHUS
HOBBIX IIEP(POPALTMOHHBIX OTBEPCTUI C UCTIOJIb30BAHUEM
TUIPONECKOCTPYUHOTO NEP(PopaTopa, a TAKKE OJIOK-TIAYEK
(COCTABOB-OTKJIOHUTEJIEN) LIS U30IALUNA BBICOKOIIPOHUITAEMBIX
KJIACTEPOB. B JTaHHOM CTATHE NPEACTABIECHBI IPEUMYIIECTBA U
OKA34TEJIN IPUPOCTA T0O6BIYY IPU UCTIONb30BaHUU THKT as
nosTopHoro I'PIL

OnsIT npoBeaeHuA NOBTOPHOTro I'PIT ¢ THKT Ha ciraHnieBoM
MECTOPOXKAeHNY W1 POop[| TO3BOIAET OLEHUTD 3(P(EKT OT
onepannu. [1o CpaBHEHNIO C TEXHOIOTHEN NOBTOPHOIO ['PIT
«B 106> npuMeHenue 'HKT Ha nepBort cepyun CKBaKUH C 18
CTAJTUSIMH TIO3BOJTIIO OBGECTICUNTH Ha 36% GOJIBIIE IPHPOCTA
JIOOBIYY B IEPBOM I'OALY. [171 OLIEHKH ITPOYKTHBHOCTH
CKBa)KMHBI I10CJIE ITOBTOPHOTO I'PIT nipoBOgnINCh
CJIEAYIONIHE PACYETHL: MOJETUPOBAHUE PAOOTEI HA OCHOBE
TUAPOJUHAMUYECKON U TEOMEXAHNYIECKOU MOJIETIEN,
Moaenuposanue Tpemu ['PIT, mogenmpoBaHue COCTABOB-
OTKJIOHUTEJICH, YMCJICHHOE MOZICTINPOBAHNE I0OBIYH, 4
TAKKE PACYETHI METOJIOM KOHEYHBIX JIEMEHTOB. [IpoBeicHO
CpaBHEHUE METOJ0B NOBTOPHOTO I'PIT: 3aKkauka «B 106> 1 I'PIT Ha
I'HKT. Takske u3y4eHO BIrsHUE NOBTOPHOro I'PIT Ha npuHATHE
pemenns 0 6ypEHNU HOBBIX COCEJHUX CKBAKHH.

HccnenoBaHue MOKA3a10, YTO JUJIS1 YCIIEHMTHOM O6padO0TKH
nep@opanro HeO6XOAUMO IPOBOAUTH B HEUCTOIIEHHBIX
Y4aCTKAX IJ1ACTA. JJJ151 KODPEKTHOI'O PACIIONIOKEHUSI HOBBIX
nep@OPALMOHHBIX OTBEPCTUI MOI'YT UCIIOJb30BATHCS
PE3YABTATHI TUIPOANHAMUYECKOI'O MOJCIUPOBAHMS, 4 TAKXKE
JIAaHHBIE I10 IIPOMUIIIO IIPUTOKA (IJIION/]A K CTBOJIY CKBA>KHUHBIL.

M cnonp30BaHUE NOTOKOOTKJIOHSIOIINUX COCTABOB 3(P(PEKTUBHO
CITOCOOCTBOBAJIO OTKJIOHEHHIO TIOTOKA JKHUAKOCTHU I'PIT 1
CTUMYJISIUU HEIPEHUPYEMOTI'O YYACTKA I1acTa. I[Tocie
nnoBTOpHOro I'PIT Ha THKT pocT fO6BIYH ITPOMU3OIIE] KAK HA
HOBBIX, TAK 1 HA JJIEUCTBYIOIIUX CKBAKMHAX. B pe3ysbrare o61as
J06BIYA HA HOBBIX U ICUCTBYIONX CKBA’KWHAX BBIPOCJIA HA 23%
I10 IIPOIIECTBUU I'O/1A ITOCIE MOBTOPHOIO I'PIT O CpaBHEHUIO C
JENCTBYIOIIMMU CKBAXXKMHAMMU, HA KOTOPBIX TOBTOPHBIN 'PIT He
IIPOU3BOAWIICS.

O60CHOBAHME HOBOM TEXHOJIOI'MH C IIOMOIIBIO PACYETOB
Y MOJEJIMPOBAHUS [IO3BOJIUIIO NIOLTBEPIUTD IIPEUMYIIECTBO
NIPHMEHEHHUA JAHHOM TEXHOJIOI MU JIJI PA3PAOOTKHU
HETPaJUIMOHHbBIX MECTOPOXKACHNN. MICIIO/IB30BAHNE OCHOBHBIX
BBIBOJIOB, OITMCAHHBIX B JAHHOM CTATHE, TO3BOIUT JOOBIBAIOITUM
KOMITAHUSIM YBEJIMYUTB IIAHCHI HA TTOBBIIICHUE JOOBIUH, 4 TAKXKE

CPAaBHUTD PA3ZTMYIHBIC CIICHAPWH BBIIIOJTHCHH A IIOBTOPHOI'O T'PIT.

on the discussion of cluster efficiency during
primary stimulation operations.

Application of Refracturing Using Coiled
Tubing Opens a New Door of Opportunities
for Unconventional Reservoir Stimulation

Pankaj Piyush, Sbukla Priyavrat, Schlumberger

In North America, refracturing has been
found to be effective in many instances for
increasing the longevity of the well production
and helping to drill and complete offset wells.
Several instances suggest that refracturing by
bull-heading is relatively ineffective because
fluids and proppants are lost in the pre-existing
hydraulic fractures. Refracturing through coiled
tubing (CT) provides a large benefit in giving
ability to pinpoint the location of the refracturing
treatment by creating new perforations using
abrasive jetting and using diversion pills for
isolating high-permeability clusters. This paper
helps elucidate the benefits and production gain
when using CT for refracturing jobs.

A case study from the Eagle Ford shale illustrates
the impact of CT refracturing applications.

When CT was hydraulic fracturing was applied
in the first generation of wells with 18 stages,
36% extra production was observed in the first
year as compared to the bullheading technique.
Simulations based on integrated reservoir

and geomechanical earth models, complex
hydraulic fracture models, diversion simulation,
numerical production simulation and finite
element computations enable characterizing
the productivity from the CT refrac operations.
A comparison is made between the bullheading
technique and CT based refracturing jobs. The
impact of refracturing using CT on the offset child
wells to be drilled and completed is also studied.

The study demonstrates that it is critical
to place the perforation locations in areas of
undepleted reservoir for successful refracturing.
Reservoir simulation results in combination with
measurements of fluid flow profile in the wellbore
can be used to place new perforations in the right
sections. Using the diversion pill was found to be
greatly effective in improving the fracturing fluid
diversion and stimulating the undrained reservoir.
With the refracturing using CT, the child wells
show improvement in productivity along with
the parent well. Overall, the parent and child well
combination shows 23% increase in production
after one year of refracturing when compared to
no refracturing in the parent wellbore.

The new approach is verified through the
application of simulation and modeling to prove
the benefit of CT refracturing operations in
unconventional reservoirs. By adopting the key
learnings and approach followed in this paper,
operators can maximize their chances to improve
productivity and compare various refracturing
scenarios.
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