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thakTopa:

B TeyeHue MHOrux net A0X0Abl OT KON-
TIOOUHFOBLIX YCAYT B LUENOM POCK rOpasgo
6uicTpee, Yem B Apyrux oTpacnax Hedre- u
razofnobulun. B nocneaHue aga rofa, OfiHako,
3107 BI'IE‘-IaTﬂﬂIOLLLHﬁ poct Bbin MCKYCCTBEHHO
orpaHuyeH, [pUYnUHOi TOMY TPU OCHOBHBIX * shortage of coiled tubing equipment caused by high demand

BbI3BAHHAA BLICOKMM CPOCOM Ha HedTe-
razosoe 060pyaoBaHue B MUPE;

KONTIOBUHIOBbIWA CEPBMUC:
KTO YXMET HA TOPMO3A?

main factors:

COILED TUBING SERVICES:

WHY HAVE THE BRAKES BEEN APPLIED?

For many vears, Coiled Tubing Services revenues have typically
grown at a faster rate than those of the pressure pumping
business as a whole. During the past two years particularly, this
impressive growth has been artificially restricted due to three

for oil and gas equipment worldwide;

of jobs;

® HexpaTKa KonTioBUHroBoro 06opyaoBaHuA, * long lead times for supplies including coiled tubing product
resulting in delays at the well site and a reduction in number

* NPOBONCYKM € NOCTagKam1 060pyaoBaHUA (B T.4. KONTIOBUHIOBOO), KOTOpbLIE  severe delayinintroduction of new Coiled Tubing technological

NPUBOAAT K NPOCTOI0 B paBoTe CKBaMWUH M COKpaleHIio paboumx MecT;
® cepbesHble 3aJiepXKu B pa3paboTKe M NpeAcTaBAEHWN HOBOTO KONTIO-
6uHrosoro 060pya0BaHUA, BbI3BAHHbBIE HEXBATKON BLICOKOKBANMPULK-

POBAHHBIX CNELWaNUCTOB.

Mpo6nembi, Bbi3BaHHbIE NEPBLIMK ABYMA (akTopamu, ByayT paspeleHsl
OTHOCHTENEHO 6blC‘|"p0, HAK TONbKO NOCTABIMKK He¢Tera3oaoro oﬁopynoBanﬂ
OTKNMKHYTCA Ha BO3POCLIKIA cipoc. PelueHue npobnemel HexsaTKu cneuuanic-
TOB NoTpebyeT Ka4ecTBeHHO HOBOW CTPaTeruk HaiMa U NOATOTOBKM NepcoHana.
Y4uTHIBAA BLICOKYIO IKOHOMUYECKYIO 3DMEKTUBHOCTb KONTIOBUHIOBLIX TEXHO-
NIOFUiA, CNOCOBCTBYIOLUX NOBLIWEHNIO 06BbEMOB 3KCMTYaTaLMK He(QTEHOCHbIX
BacceiiHog, Heobxoaumo yaenuTs 0CoB0e BHUMaHUE TeXHUYECKOW NOATOTOBKE
CNeuMantcTos, YCTaHOBKTL CTAHAAPT MUHUMANBHO HEOBXoAMMbIX 3HAHUA U
HaBbIKOB. Monofible MHXeHepsl oMHbI GbiTb yBepeHs, uto pabota B cdepe
KONTIOBUHIOBbIX TEXHONOTWIA 06ECNeYNT UM NepPCNeKTMBEI YCTOMYUBOTO Kapb-
€PHOTO POCTa U NoBbIWeHUA NPoieCCHOHANBHOTO YPOBHS.
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personnel.

applications due to lack of qualified, trained, technical

The first two factors will be dealt reasonably quickly as the

oil and gas equipment supply industry reacts to the increased

demand by investment in new capacity. The solution to the
technical personnel issue will require a completely new
approach to hiring and training engineers. Considering the
beneficial economic impact of using Coiled Tubing Services
to enhance reservoir exploitation, the highlighting of the
need for technical training and establishment of a minimum
level of competency should be taking center stage. Young
engineers should be convinced that a career progression in
Coiled Tubing will be worthwhile and will result in long term
employment and development of technical skills that will
remain in high demand.

Who will answer this challenge ?
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CNOBO MPOPWUN/EXPERT’S OPINION

PbIHOK AUKTYET CBOMU YCJ10BUSA

MHTEPBbLIO C AUPEKTOPOM ©®UJTUAJIA KOMIMAHWUA
«BECTOP OBEPCU3 XONAQUHI3, NTA.» A.B. TPY3UHOBbLIM

THE MARKET DICTATES THE CONDITIONS

AN INTERVIEW WITH HEAD OF THE BRANCH OFFICE
OF THE “WESTOR OVERSEAS HOLDINGS LTD.” A.V. GRUSINOV

Bpems kontiobunra: Co6cTBeHHbIN cepBUC — Haubonee
pacnpocTpaHeHHoe ABfEeHUE B POCCUUCKUX HeTerasoebix
KoMnaHuax. Bmecre ¢ Tem, BCe aKTUBHee 3aABNAIOT 0 cebe
3anagHble NocTaBLWMKK yenyr. Ha aTom choHe nonbITKY He3a-
BUCHMbIX KOMNAHWI YTBEPAUTLCA Ha PbIHKE BbIFNAAAT NOYTH
repouyeckuMi. Kak Bbl pewmnuce nyctutbea B ceoboaHoe
nnaBanue? (PacckauTe, noxanyicra, HeMHoro 06 ncropum
co3panna Komnanun «Bectop Osepcus XonguHrs, Jita.».)

A.B. Tpy3uHoB: Komnanus “Becrop Osepcus Xonaunrs, Jltn”
Hayana paboTy yCTaHOBKAMM KONTIOBWHTE M 330THLIMM YCTAHOB-
Kamu B KoHLe 1998 r. Victopus Hayana 3tux paboT AOBONLHO
HeopauHapHas. 0AQ «BapberantedTeras» B KOHLE AeBAHOCTbIX
rofioe no Kpeauty BecemupHoro baxka nonyyuno 3apyGexHoe
obopynosaHue: nogbemHuku ansa KPC, nee yctaHoBKM KONTIO-
6uHra, a30THbIe razudukaropsl u T.4. OTcyTCTBKE ONbITa PaboThl
POCCUIACKMX CNELManiUCTOB Ha Takom 060pyaOBaHMM NPUBENO
K TOMY, YTO \)KE B NepBblil rof 3Kcrnyarauun Gbinm BeiBeeHbl
n3 cTpos Heckonbko nogbemunkoe KPC. Ytobbl coxpanuTts
MMNopTHoe 06opyAOBaHWe B MPUTOAHOM K IKCAAyaTaluu co-
cTOAHNUK, N0 Hawemy npegnoxexnio 8 0AD «BapberanHedreras»
6bIN0 NPUHATO €AMHCTBEHHO NPaBUNLHOE pelleHne: nepeaarb
poporoctosiee obopynoBaHue B AOATOCPOUHYID apeHay
creuuanu3upoBaHHoi cepBUCHOW KomnaHuu. Mo ucreyeHnu
NeT BUAHO, YTO 3TO pelieHre NoJHOCTLIo onpasaano cebs. Ho
TOMAA, BO BpEMeHa 3KOHOMMUYECKOM HEeCTaBUNbHOCTH, KOMNAHNA
«Bectop Osepcus Xonguurs, JITa» 6bina eMHCTBEHHOW, KTO
PUCKHYN B3BaNWTL Ha ceba Takyio Howy.,

MyTb cTaHoBAEHUS Bbin TPYAEH: OTCYTCTBUE ONbITa paboTsl
M OCBOEHMA TEXHONOrMiA, OTCYTCTBME CBA3E C 3apy6eXKHbIMU
NOCTaBU|MKAMM 3aN4aCTel, [OPOrOCTORLME KPRAUTDI, UHBAALNS.
Ho ymeno nogobpaHHblii KONNEKTUE CNEeLUaniucToB, NpasuiLHO
Bbl6{]aHHbIE TAKTUKa W cTpaterua npeanpuaTua
MO3BONUMN HE TONBKO BbICTOATL, HO B NOCNEACTBUAN
1 Pa3BUBATLCA, W KOHKYPUPOBATL C 3apyBeXHbIMU
dbupmamu, paboTalowmrmMn Ha hoccHidCKoM pbiHKe B
cthepe KonTIOBUHIOBbIX TEXHONOTMIA.

BK: Mpusnexkas noapAAYMKOB, KOMNAHUMN
NOPYYalOT UM BbINONHEHUE TAKUX Onepauuni,
KOTOpbie He MoryT 3((eKTUBHO BbINONHUTL
cO6CTBEHHBIMM CUNaMK. YTO Bbl MOXETE B3ATb
Ha ceba 1 caenath Nyywe camux fobbiBaOWMX -
KOMNaHWii? B KaKuX cny4asx K Bam cTout obpa-
warbca?

HameTuBlwanca B nocnegHee BpemMs TeHAEHUUA
POCCHIACKOTO PbiHKA Ha «pa3fenexue Tpyaa» (1.e. |
pobeiua — pobuigalowum npeagnpuatuam, bype-
Hue — OypOBWKAM, PEMOHT CKBaXWUH — Npeanpus-
TH-AM, CNELMANU3UPYIOUWMMCA HA PEMOHTE CKBAXWH) |
OnpaBfaHa U NPUHOCHT CBOW NONOMXMTENbHbIE pe-
3ynbrarhl. Hebonblume cepeucHsie komnaxuu onee |

Coiled tubing times: Inhouse service - is one of the
most widespread features of Russian oil and gas compa-
nies. At the same time more and more western services
providers enter the domestic market. Therefore attempts
of an independent company to gain a foothold may seem
almost heroic. How did it come out that You ventured to go
freelance? (Please, say some words about the history of the
Westor Overseas Holdings Ltd.” company’s foundation).

A.V. Grusinov: Westor Overseas Holdings Ltd started its work
with coiled tubing and nitrogen units in the end of 1998. The
start was rather offbeat. In the end of 90th the open joint-
stock company Vareganneftegas got foreign equipment by the
credit of the World Bank: hoists for well work over, two coiled
tubing units, nitrogen gasifires etc. Russian specialists lacked
experience of working with such equipment, which resulted in
failure of some hoists for well work over within the first year of
their use. In order to keep the foreign equipment in a working
condition the Vareganneftegas took the only possible decision,
based on our offer: to grant expensive equipment under long-
term lease to a specialized service company. After so many years
have passed it is now becoming clear, that this decision have
proved its worth well. But thereat Westor Overseas Holdings Ltd
was the only company, that risked taking this burden up.

The way to success was rather thorny: lack of working and
implementation experience, lack of relations with foreign
suppliers of spare parts, expensive credits and inflation. But
proper selection of professionals for the team, correctly chosen
tactics and strategy of the enterprise let us withstand these
difficulties and even to develop and compete with foreign
companies, working in the Russian market in the sphere of
coiled tubing technologies.
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MOBUbHLI HE TONLKO B OpraHM3aLuu
TPYA3, HO U B BONpOCAx MPUHATMA
peweHuit, 4To BLIFOAHO OTANYAET MX
OT KpYnHbIX NpeanpuaTuit. Mpusepy
npumep: 8 Hoabpe 2005 r. nocty-
nuno npepnoxexue ot 0AQ «TpaHc-
Hed)Tb» Ha npoBepeHue paboT no
NPOroHKe NopuHei U onopoXHe-
HUIO OT XUAKOCTM MarucTpansHoro
Tpybonposoga guametpom 0,72 M
ra3006pa3HbiM a3oToM. OnbiT pabor |
y komnanuu «Bectop Osepcus Xon-
AWHr3, JITA.» N0 NpoBeaeHMIO TaKnX
paboT Bbin He3HAYNTENbHLIN U B
OCHOBHOM Ha BHYTPUNPOMBICNIOBbIX
Tpybonposogax manoro guamer-
pa. 3a oauH mecsy, 6bin npogena
OrpoMHeiiwwuit o6bem pabot: paspa-
6oTtaHa TeOpeTHYECKas OCHOBA TeX-
HONOrUKU (pacyetsl, KOHCYNLTaLUK,
aHanus nposoamsLlIMxca pabor),
nogrotoeneHo obopygosaHue u
HEOBXOANMbIe paspeliuTensHble JOKYMEHTSI, NPOBEAEHO 06Y-
HeHWe CneyuanucToB, 3aKn04eHbl JONONHUTeNbHbIe AOroBoOp.l
C NOCTaBLyNKAMK a30Ta, C TPAHCMOPTHEIMU NoApPAAYMKamMU. U
yHe K KoHLY 2006 r. 610 ONOPOXKHEHO OT HUAKOCTH 130 KM
MaructpansHoro Tpy6onpoeoga. (TouT oTMeTUTb, YTO TaKoro
8uaa pabotbl nposoaunuck B Poccuu Bnepebie. 3ot npumep
NOKa3biBAeT, YTO TOALKO NPpU 0BOCHOBAHHOW CTPYKTYpe npea-
NPUATUA, OTNAKEHHOW OpraHW3aLnK TPYAa, OPHEHTUPOBAHUM
BCErO KOMNEKTUBA Ha BOCTUIEHWME KOHEYHOW LIeNN BO3MOXHA
peanuniauma Takmx CePbE3HbIX NPOEKTOB.

KoHeuHo e, B Hawelt npakTuke 6biBaIOT NpeANOKEHUs, OT
KOTOPbIX NPUXOAUTCA OTKasbiBaThCA. Elle He BCe 3aKa3yMKu
MOHWUMAKT, YTO PEMOHT CKBaMUWHbI npou3BoOaMUTCA He OAHOIR
KONTIOGUHIOBOW YCTAHOBKOM, @ KOMNNEKCOM, B KOTOPbIif
BXOAAT HACOCHBI 610K, EMKOCTH ANS OYUCTKM U BPEMEHHOTO
XpaHeHUA NPOMbIBOYHOM HHUAKOCTH, a30THbINM rasucdukarop,
KpUOreHHble eMKOCTM C MWAKMM a30TOM, BAaroH-palus u T.j.,
d 3TO B 3dBMCUMOCTM OT CNOXHOCTH pemMoHTa, 10-15 eguuny,
TexHuKu, 15-25 yenosek nepcoHana. 3atparsl Ha nepebpocky
KOMNAEKCa HAa PEMOHTUPYEMBbIA 0BLEKT 3HaUYMTeNbHbI, U eCAK
3aKa34YMK Npepfnaraer K PEMOHTY BCET0 NLb OJHY CKBAXUHY,
KOTOpas K TOMY e pacnonoxeHa Ha BoNbLIOM yoanedHun ot
6a3bl, TO 1 BCe 3aTpaThl AATYT Ha OHY CKBAXMHY, @ 3T0 He BCeraa
3KOHOMUYECKU BBIFTOAHO ANA 3aKa34uKa.

BK: Kakue onepauuu BeInonHAIOTCA BaMu Haubonee -
thexkTuBHO (Ha npumepe ycnewHoro BeinosHeHus pa6or)?

06 3¢ dpexTBHOCTH BLINONHEHNA PaBOT MOTYT CKa3aTh LUD-
pei. B 2005 r. komnaHueit «Bectop Osepcus Xonguurs, 1a.»
66110 BbINOAHEHO 6onee 150 peMOHTOB HEDTAHbIX CKBAXMH, U
BCEro b OQUH PEMOHT He AOCTUF 3anNaHupoBaHHON Lenu
no NPUYKUHE OTCYTCTBUA MHDOPMALUM O HANUYUN NOCTOPOHHE-
ro npeameta B ckBawuHe. Ho paxe B TakoM cuTyauuu, Korna
MOCTOPOHHUM NPEAMETOM B CKBAXMHE «PacKNUHUNO» TMBKYIO
TPyOy, HaWwuM CneynanucTam yaanoch He TONbKO U3BNeYb ee,
HO 1 COXPaHKTbL LENOCTHOCTL TMBKOIA TpyOLI. MogTEEPXHACHNEM
3P PEKTUBHOCTM BLINOAHEHUA PABOT MOXKET CAYIKUTS U TOT daxr,
4TO, Ha4MHas paboTtars C ABYX KONTOMHIOBBIX YCTAHOBOK,
KOMNaHusa HapacTuna ux napk /1o YeTbipex, a NATas YCTaHoBKa
BMecTe ¢ bpurapoit pabotaer y Hac Ha NOAPAAE C BEfleHUeM
HalWMU CNeuranucTamMmu MHKEHEePHOro CONPOBOXAGHUSA — Ne-
penaem OnbIT, TEXHONOTKUM, 0ByYaeM.

Komnanua «Becrop Osepcus Xonauurs, Niax» ncnones3yer
CBbIlWE 45 KONTWOMHIOBLIX TEXHONOMMIA, HO PbIHOK AMKTyeT

CTT: When a company engages contractors, it usually
charges them with tasks, which the company is not able to
fulfill itself. What kind of tasks can You take upon and what
can You do better and faster than oil producing companies?
When should they turn to you?

The recently outlined tendency of the Russian market to
“division of labor” (i.e. production — to producing companies,
drilling — to drillers, well repair and servicing — to companies,
specializing in this particular field) is well-taken and shows
very good results. Small servicing companies are more flexible
not only from the point of view of labor management, but in
decision-making as well, which provides them with additional
advantages comparing to big enterprises. For example: in No-
vember 2005 the open join-stock company Transneft placed
an order for pistons’ trial run and removal of fluid from trunk
pipeline 0,72 m in diameter with the help of gaseous nitrogen.
Westor Overseas Holdings Ltd had minor experience of that
kind, mainly related to pipelines of small diameter. Within
month’s period a huge volume of work was done: development
of theoretical base ( calculations, consultations, analysis of the
work done before), preparation of equipment and necessary
permissions, specialists training and conclusion of additional
contracts with nitrogen suppliers, with transportation contrac-
tors. By the end of 2006 the fluid was discharged from 130 km
of trunk pipeline. I should note that in Russia this was the first
experience of such work. This example proves the fact, that
only a proper enterprise’s structure, sound labour management,
orientation of the whole team on a final goal make possible
realization of such serious projects.

Of course sometimes it happens that we get an offer,
which we have to decline. Some of our clients still do not
understand, that repair and servicing of a well can not be
fulfilled by one coiled tubing unit, that this work involves a
whole complex, which includes a pumping unit, reservoirs for
clearing and temporary storage of flush liquids, nitric gas-
ifier, cryogenic reservoirs containing liquid nitrogen, a radio
terminal car etc., and it means, depending on complexity of
repair, 10-15 units of technical equipment, 15-25 persons
of operating personnel. The expenses on transportation of
the complex to the site are significant, and if a customer
offers to repair only one well, which is located at a great
distance from the base, then all the expenses should also
fall on one well, and it is not always economically effective
for a customer.
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CBOM YCNOBUA, U HANBONLLW UM CPOCOM CETOAHA Y 3aKa34MKOB
nonb3yioTcs paboTel MO BbIMbIBY NPONNAHTA W3 CKBAaXWHbI
W 0YMCTKE NPu3aboiHON 30HBI NNAcTa OT He3aKpenjeHHoro
nponnaKTa nocne npoeeAeHus ruapopaspeisa naacra (MPM).
CTOWMT OTMETUTL, YTO NONHOCTLID orpaﬁo*raﬂa TEXHONOMHWA NO Bbl-
MbIBY NponnaHTa nocne nposegenus [Pl1 U3 ropu3oHTanbHoro
Y4aCTKa CKBaXMWHbI — NPOBEAeHs! 23 ycnewHbie onepauuu, B
TOM Yyucne Ha 11 CKBa) MHax BbIMbIB NpONnNaHTa Npou3BoANNICA
Ha eNpeccum ¢ MCNoNb30BaHnem rasoobpa3sHoro a3oTa. Yie B
2006 r. npoBepeHsl paboTsl Ha 6 cxBammHax B 6OKOBOM ropu-
30HTaNnbHOM CTBOME; NpoBeaeHs! P20Tsl Ha rOPU3OHTANbHO
CKBA¥WMHE C OTKPLITHIM, HE OBCAMEHHLIM KONOHHOM CTBONOM.

N22 nioHb/June 2006
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CIT: What operations do You carry out most effec-
tively?

Figures are the best indicator of performance efficiency. In
2005 Westor Overseas Holdings Ltd. fulfilled repair of more
than 150 oil wells, and only once the repair process could not
be carried out according to the plan — the reason was the
presence of an extraneous object inside the well. But even in
the situation when presence of an extraneous-object in a well
led to “wedging out” of a flexible pipe, our specialists managed
not only to draw it out but to retain its integrity as well. As an
acknowledgement of performance efficiency can also serve the




BK: Jina cepBucHON KOMNaHWKM KPOME HaNUyusa coBpe-
MEHHOM TeXHWUKW He MeHee BaXKHbIM ABNAETCA BRajeHue
TeXHONoruAMU. B CBot0 ouepepb pa3paboTHa HOBbIX TEXHO-
NOrUM, KONTIOGUHIOBbIX B 0CO6EHHOCTH, TpeGyeT Hemanbix
cpeacTs. [lopgennTech CEKpeToM, KaK YAAGTCA UATU B HOTY
co spemenem? lonb3yeteck nu Bbl cO6CTBEHHBIMK Hapa-
60TKamu, Hoy-xay?

Cornawycs c BaMu, 4T0 OHUM U3 OCHOBHLIX ACNEKTOB YChel-
HOTO Pa3’BUTUA NPEANPUATUA ABNAETCA HANUYUE TEXHONOTUHM,
 4TO Ux npuobpeteHue Tpebyert Gonbuwux 3atpar. Ho xo4y
OTMETUTL, YTO BCE METOAbI, CNOCOObI, TEXHONOTUM, KOTOPBIMM

fact, that the company, which started with two coiled tubing
units, managed to increase their amount up to four ones, and
the fifth one with a crew works for us on contractual basis with
our specialists providing engineering support — we train new
specialists passing on our experience, technologies.

Westor Overseas Holdings Ltd. can offer more than 45 types
of coiled tubing aided technological operations, but the market
dictates the conditions, and for the moment the most popular
types of work among customers are washing out of propanate
from well and cleaning of a bottom hole formation zone from
free propanate after carrying out of a hydraulic fracturing
of formation (hydrofrac). I should note, that we have totally
mastered the technology of propanate washing out from a
horizontal well site after hydrofrac — 23 successful operations
have already been carried out, among those in 11 wells washing
out of propanate was carried out at depression with the help
of gaseous nitrogen. In 2006 there have already been 6 cases
when the work was done in a horizontal side track of a well
and in a horizontal well with open, non-cased hole.

CTT: Along with modern technical equipment another
prominent aspect for a servicing company is possession
of technologies. In turn development of new technologies,
coiled tubing in particular, requires substantial financial
means. Tell us the secret how do you manage to keep up to
date? Do you use your own developments, know-how?

I have to agree with you, that one of the basic aspects of
successful development of the enterprise is technology and
that its purchase is connected with big expenses. But I want
to note, that all the methods, practices, technologies which
we use now, are developed, tested and introduced by our own
experts. We use the principle of technologies implementation
called — “step by step”, from simple to complex. We started in
1999 with simple repairs: washout hydrate — paraffin blocks
with tubing string — 53 %; washings of well bottom at re-
pressuring — 36 %; well development with gaseous nitrogen
(swabbing) — 10 %, — and only 1 % of operations were
connected with washing of wells at depression. The current
tendency of formation pressure’s drop increased the percent
of works, fulfilled at depression up to 97 %. In 1999 we knew
horizontal wells or sidetracks only by hearsay, but when such
wells appeared in the Western Siberia, we were technologically
prepared to work with them.

Analysis of prospects of the coiled tubing market, high-level
scheduling, serious approach to information gathering of each
well subject to repair, analysis of the work done - these are the
basic criteria, determining priorities for technologies develop-
ment. The engineering staff of the company is equipped with
all the necessary communication facilities, office equipment,
computers and software, automotive transport. The structure
of the enterprise is organized in such a manner that each repair
crew is kept under the round-the-clock control; if the head
of an average link encounters a problem, he can at all times
contact leading experts and he will surely get qualified help.
No serious project is started if no leading experts are present
at the working site.

CTT: Is it possible to expand the list of available opera-
tions and where do you buy the necessary equipment (do-
mestic or foreign, their advantages and disadvantages)?

While we acquire new experience the list of available opera-
tions is also constantly extended proportionally, but it depends
first of all on customer's requirements. Sometimes customers
place an order for well repair, requiring a kind of operations
which will not be done again for years. For example the last year
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CNOBO MNMPODU/EXPERT’'S OPINION

Mbl CErofiHA nonb3yemcs, pazpaboraHbl, onpoboBaHbl U BHEA-
PeHbl CUHnaMu HalWux cneunanmncros. anHU,I-"II'I BHEOADEHWA
TexHonoruit — step by step — «war 3a warom», o1 npocToro
K cnoxHomy. Ecnu B 1999 r. Mbl 3aHUManuCh B OCHOBHOM He-
CNOMXHBLIMU PEMOHTAMKU: Pa3MblB MMAPATHO-NapauHNUCTLIX
npobok no HKT — 53 %; npombiBKamu 32608 CKBaMMUH Ha pen-
peccun — 36 %; 0CBOEHUEM CKBAXMH razoobpasHbim a3oTom
(Bbi30B npuToka) — 10 %, u Tonbko 1 % 3aHUManu paboThl,
CBA3AHHLIE C NPOMBIBKOW CKBaXWH Ha penpeccun. CerogHs
e C NnpoABNeHWeM TeHAEHUWW NafeHUA NNacTOBLIX AdBNEH ni
pabotel Ha genpeccun 3aHumaior 97 %. Ecan B 1999 r. mbl
TOJIbKO CNbllWanu 0 TOPU30HTANbHbLIX CKBaXMHaX UK BOKOBbIX
CTBONAX, TO NPU NOABNEHUM TAKMX CKBAKMH B 3anafHoM Cnbupu
Mbl TEXHONOTMYECKM BbiNK rOTOBBI K TaKUM paboTam.

N3yyeHne nepcnekTus pbiHKA KonTioOMHra, KauecTBeHHoe
nnaHuposaHue pabor, cepbeaHenwnit noaxon k cbopy UH-
topMaLMi No KAKAOW KOHKPETHOI CKBaXMWHE, FOTOBALLEACS K
PEMOHTY, aHanu3 NpoBeaeHHbIX paboT — BOT OCHOBHBIE KpU-
TEPUM, MO KOTOPLIM ONpPEAeNfIoTCA NPUOPUTET HanpasneHHble
pa3paboTku TexHonoruin. MHxeHepHsblit coctas Komnaxuu obec-
neyeH sBCemMun CpeaCcTBaMmu CBA3U, OPrTEXH MKOH, KoMneOTEPAMU
W nporpammHeiM obecrievenuem, asToTpaHcnoptom. CTpyKTypa
NpeAnpuUATMA OpraHu3osaHa Takum 06pa3om, YTo kaxaan 6pu-
raaa, NpoBOAALIAA PEMOHT, HAXOAUTCA NOA KPYrAOCYTOYHbBIM
KOHTPONEM; PYKOBOAWTENb CPEAHEro 3BeHa, CTONKHYBWNCE C
npobnemoii npu BeINoNHEHUU pabot, MoxeT B Nnboe Bpems
CBA3aTHCA C BEAYWMMYU CNEUMAnUCTamu U He ocTaHetcs 6e3
KBanWOULMPOBAHHON nomowm. H1 OJUH Cepbe3Hblit NPoeKT
He HauuHaeTcs 6e3 NPUCYTCTBUSA Ha MecTe NpoBefeHus paboT
BEAYILMX CNEeLUanmcTos.

BK: Ypaerca nu paciwumpaTte nepedeHb onepauuii, U rae
Bl nokynaete Heo6xoanMMoe Ansa 3Toro o6opyposaHue
(oTeyecTBeHHOe unu 3apy6exHoe, MX NPEMMYLLECTBA U
HeAoCTaTku)?

C npuobpeteHuem oneiTa nepeyeHb onepauui NOCTOAHHO
pacWwnpsercs, Ho 3aBUCHT OH B MEpBYI0 0Yepedb OT noTpe6-
HOCTei 3aKa3umka. ViHoraa 3aKasymKy NpeanaraT K peMoHTy
CKBa¥MWHbLI C TAKUM BMAOM paboT, KOTOPLIA B NOCNEACTBUM He
BCTpeYaeTcs rogamu. Tak B npownom rofy 6bin nponsseaen
BLIMBIB NPONNAHTa U3 CKBAXMUHBI MybUHOI 2800 M, 06CaKEHHON
3KCNAYaTauMoOHHOW KONOHHOW AUMAMETPOM 245 MM, B 3TOM roay
npouseefeH peMOHT CKBaXWHbI C OTKPbITBIM cTBONOM, Ha Takune
OAMHOYHbIE MPOEKTLI MaTEPUanbl U MHCTPYMEHT 3aKyNaloTCs B
Manbix KONU4ECTBaX, KOHKPETHO nog o6bem pabor. Npuobperte-
HYe e MHCTPYMeHTa aAns rnbKoil Tpy6bl, camoit rubroi Tpybsl,
CMa304HbIX MATEPUANOB, 3anyacTei Ans obopyAoOBaHUA Mbl OCY-
IWeCTBAAEM TONLKO 3a pybexom. fopbKUit ONBIT UCNONb30BAHUA
rubroi Tpy6el, 3anacHbix yactei Poccuilckoro npou3BoacCTBa
3anoMHUTCA Hagonro. Ho 310 He rOBOPUT O TOM, YTO KOMNAHWA
He MAeT HaBCTpedy poccuilckum nocTaswmkam. Begerca noc-
TOAHHaA nepenucka, pazpabarbiBaeTca OrpoOMHOE KONUYECTBO
TEXHUYECKO!H JOKYMeHTalLUu, 3aKynalTca OnbIT-Hble NapTUK.
Ho, K coxanenuio, fanee UCNbITaHUA OMbITHLIX 06pa3LoB AeNo
He uaeT. [peumMyecTsa U HeAOCTaTKK BCEM U3BECTHbI: Y 3apy-
BeMHbIX NoOCTaBLMKOB — BLICOKOE Ka4ecTBO, BbICOKaA CTOMMOCTb
u Bonblive 3atpaTbl N0 AOCTaBKe; ¥ POCCMUCKUX — HU3Kas
CTOMMOCTb, HO Ka4eCTBO OCTaBNALT MeNarb y4wero.

BK: Kagpbl B Bawwem pene, CKopee BCero, pewwaiT MHOToe,
Kak pocTuub BbicoKo# KBanudukauuu? He nepeberaiot nu
BalIM COTPYAHMKN B 3aNafHble KOMNaHUKU?

Nioboe npeanpuaThe BYAeT KOHKYDEHTOCTOCOOHLIM Ha PbIH-
Ke NUllb B TOM Cay4ae, ecnu y Hero KNacCHble cneunanucrel,
CnnoYeHHsIi KonnekTue. Mosromy HomnaHua yaenser cepb-

we carried out washing out of propanate from a well 2800 m deep,
cased with production string 245 mm in diameter, this year we
fulfilled repair of well with an open well hole. Materials and tools
for such single projects are bought in small quantities, based on
specific amount of work. And the tool for a flexible pipe, the pipe
itself, lubricants, spare parts are purchased abroad only. Bitter
experience of application of flexible pipe and spare parts made
in Russia is never-to-be-forgotten. But it does not mean that
the company neglects Russian suppliers. We maintain perma-
nent contact with them through correspondence, develop huge
amount of engineering specifications, buy experimental batches.
But, unfortunately, for the moment the business relation stop
at the stage of prototypes testing. Everybody knows advantages
and lacks of both: production of foreign suppliers — high quality,
high cost and expensive delivery; Russian suppliers — low cost,
but the quality leaves much to be desired.

CTT: In your business much depends on personnel. How is
it possible to get high qualification? Don‘t your employees
desert to western companies?

Any enterprise can be competitive in the market only if it
has high-qualified experts, well-organized team. Therefore the
company pays a close attention to personnel selection. For all
time of the company existence there was only one case, when
an employee left for a foreign company, but even he came back
to us one year later. Unfortunately, in Russia there is no special-
purpose training of experts for coiled tubing technologies and
mobile nitric units, therefore we have to do it ourselves. Our
specialists get theoretical background abroad, and practical
experience — directly at working sites. The experts are al-
lowed to work only after completion of a 3-month'’s theoretical
and practical training. High-school education is also encour-
aged — drilling, well work over, economics, management.

CIT: Do You feel the competition with foreign service? In
which aspect are You superior and in which are You inferior?

The competition was at all times and will ever be. But because
of limited number of coiled tubing units the market was tacitly
shared somehow territorially among profile enterprises. We as-
sume, that the real competition is still ahead. Many enterprises,
which buy coiled tubing units, do not take into account that the
work can not be done effectively without a good pump, without
powerful supercharger for gaseous nitrogen, without cryogenic
reservoirs . Quality of flexible pipesis also of great importance.
For the moment Westor Overseas Holdings Ltd., which has all the
abovementioned equipment, as well as trustworthy relations
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€3H0e BHUMaHWe KaapoBoW
MoNUTUKE. 3a BCe BPeMA Cy-
WeCcTBOBAHWUA KOMNaHWu Obin
BCEro Nuilb 0AWH cay4ai nepe-
xopa paboyero B MHOCTPaHHYKO
bupMy, HO U OH BEpHYNCA K
Ham yepes rog. K coxanenunio,
g Poccum ueneHanpasnexHo
He rOTOBAT CMEUUanucToB no
pabote ¢ KONTWOUHrOBLIMK
M nepeaBuMHbBIMKU a30THLIMKU
YCTaHOBKAMMU, NO3ITOMY Mbl
BBIHYMAEHbl TOTOBUTL Cnelun-
anucToB CBOMMU cunamu. Te-
opuu obyyaem 3a pybexom, a
NPaKTUKe — HenocpeacTBeH-
HO Ha obbeKTax nposegeHus
pabot. TonsKo nocie noaHoro
3-MmecayHoro obyyeHus Teo-
PUK W NPaKTUKe CneynanucTel
ponyckalotca K pabote, Tak-
e noouwpaertcs obyyeHue B
BBICWNX YyebHbix 3aBefeHu- |
Ax — BypeHue, KanuTanbHbLIA
PEMOHT CHKBAX¥WH, IKOHOMKMKA,
MEHEAXMEHT,

BK: Owywaerca nu KOHKypeHLUs € 3apybexHbIM cepBu-
com? B yem BbI MOKETE BBIMIPbIBATL, @ B YeM ycTynaere?

KoHkypeHuus 6eina u Gyger Bceraa. Ho B cBA3M ¢ orpaHu-
YeHHbIM KONUYECTBOM KONTIOBUHIOBbIX YCTAHOBOK PLIHOK KaK-ToO
HErnacHo pasaenunca mexay npouabHbIMW NpeanpUATUAMU
TEeppUTOpUaNbHO. Mbl cuuTaeM, YTO HACTOALAA KOHKYPEHLUSA
eule enepegu. MHorue npegnpuaTus, npuobpetas KONTIOOUH-
W, HE YYUTBIBAIOT TOMO, YTO YCTaHOBKA He ByaeT 3thdekTusHa
6e3 xopouwero Hacoca, 6€3 MOWHON YCTAaHOBKM HarHeTaHus
rasoobpasHoro a3ora, 6e3 KpuoreHHsix emkocTeit. OrpomHoe
3HayeHue umeeT U KayectBo rmbkoi Tpybel. CerogHs komna-
Hua «Bectop Osepcus Xonguurs, JITa», uMes B Hanuuuu Bce
BbllWenepeyncneHHoe obopynoBaHue, HaNaKeHHbIe CBA3N C
NOCTaBWWKAMM 3aNaCHbIX YacTe, HUAKOro asota u rubKoil
Tpy6bl, MMEeT 3anac BPEMEHU Ha YKpenneHne CBOMX NO3ULMUIA
Ha pPblHKE KONTIOOUHTOBbIX TEXHONOMMIA.

BK: CywiectBytot nu y Bac npo6nems! c NOMCKOM 3aKa30B?

B nocneHuii rog-nontopa oTHOWEHUE K NpeanpUATUAM, Bbi-
NONHAIOLWMM PEMOHT CKBAXMUH KONTIOBMHraMm,
umeHunaco. [lobuiBalowme npegnpuaTus
0CO3HaNM pasHULy U yXe He CpaBHUBAIOT
CTOMMOCTb Hawux paboT co CTOMMOCTBIO
pa6ot 6purag KPC, noHumas, 4yto 3atparl
OKYNalTCA 3a CYeT COKpaWeHus npogon-
WUTENBHOCTU PEMOHTA CKBAaMMWHBI. 3a OAMH
cnyck Tpy6el KONTIO6WHTOM Ge3 nogbemMa Ha
OAHEBHYIO NOBEPXHOCTL BO3MOXHO BbINONHE-
Hue 10 1 6onee TeXHONOrMYECKMX ONepaLuil.
Bo3moxHo nposepexue pabot Ha genpeccun,
B OTAMYME OT TpaguuuoHHeIXx MeTogos KPC.
YcTaHoBKa 3KONoruyHa, 6es3onacHa ¢ TOYKH
3peHus HIBM v 1.n. MNpoBegeHHble TeHAEPSI
B AHBape 2006 r. noka3sanu, Y10 B HalIEM pe-
rnoHe noTpebHOCTb B KOATIOBMHIOBLIX yCTa-
HOBKax BO3POCNa, 8 CaMUX YCTAHOBOK — ABHO
HefoCTaToO4YHo.

with the suppliers of spare parts, liquid nitrogen and flexible
pipes, has a reserve of time for strengthening its positions in
the market of coiled tubing technologies.

CTT: Do You have problems looking for new orders ?

Within the last year or even year and a half the attitude to
the enterprises carrying out well repair with the help of coiled
tubing units was changed greatly. The production enterprises
have realized the difference and do not any more compare the
cost of our operations with the cost of operations, done by
maintenance crews, because they understand, that these ad-
ditional expenses will pay off due to reduction of well repair
duration. In one run (pipe lowering) it is possible to carry out
10 and more technological operations. Also it is possible to
carry out work at depression, as against traditional methods
of well work over. This type of unit is harmless, safe from point
of view of showings of oil gas and water etc. The tenders hold
in January, 2006 showed increase in for demand for coiled
tubing units in this region and the quantity of available units
is obviously not sufficient.
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SHEHHBIX HA KOHDEREHLUAM nokonnoﬁfmry
- s OPTAHVM30BAHHO SPEACGTA
45 ATIPE/IS 2006 . (XbIOCTOH, TEXAC)

BO3/AENCTBUE NPEALLECTBYIOLLEN
UUKITNMYECKOW YCTAJTOCTH

HA YCTAJTOCTHOE NOBPEXIEHUE,
BbI3BAHHOE AEDEKTAMMU

B KONTKBUHIOBOW TPYBE

C.M. Tuntow, JI.T. Hoiixapt, u JK.P. Copem, Yuueepcurert r. Tanca

YcTanocTs ABNACTCA MaBHbIM (hAaKTOPOM, OF PaHUYUBAIOL|UM NONE3HbIN
CPOK CykOBbl KONTIOBUHTOBOI TPYOLI, U Hanuue AeeKTOB YCKOpsEeT
HacTynneHue ycTanocTu. Mccnenosanms, KoTopsie U3yualoT BO3AeHCTB1e
nedeKToB, TaKux Kak LapanuHbl, BMATUHBI W NPOYME reOMETpUYecKue
HEeOJHOPOAHOCTM, HAXOAATCA B CTaguu pa3pabotku. bonbwasn Yactb
uccnepoBanmii buina NpoBeaeHa C NOMOLLbIO pasMelieHns AedeKTos Ha
HOBbIX 06pa3Lax KoNTIOUHIOBOM TPYOLI U NOABEPKEHUIO €€ YCTanocT-
HbIM Uuknam. OfHako Tpy6a Ha MecTOpOXAEHHUN YACTO NoAY4aeT Mexa-
HUYecKue fedeKTsl B XOfe UCMOoAb30BaHUsA TPYDbI, YIKE NoCAe TOro, Kak
yCTanocTHas AeopMaLna HaKonunack U3-3a UMKIMYECKO YCTanocTh
Tpy6Ll 6e3 fedekToB. [loKyMeHT NpeACcTaBNseT pe3ynbTaTbl Ka4ecTBeH-
HOr0 UCCNefoBaH KA BAMAHUA MEHAIOLLETOCA KONWYECTBA HAKOMIEHHOTo
nospexaeHua Gonee paHHero NepMoOAMHECKOro Npouecca Ha BpeaHoe
Bo3feicTeUe aedeKTa. Y KonTiobMHIoBbIX TPYD C Npeaenom Teky4ecTu
8 90 1 110 ksi, MCNONb30BaHHbIE B 3KCNEPUMEHTAX, AE(EKTbI COCTOAT
M3 nonepeYyHbix nospemneHmFl, C/lenaHHbIX NPy NOMOLWK HOXOBOYHOTO
nonoTHa. [laHHble NoKasbiBaloT, YTO NpeabifyLuii NepUOANYECKUi
NPOLIECC MOMKET OKa3biBaTb BO3AENCTBME HA CTENEHb HAKOMNEeHNA yc-
TaNnoCTHOM AedopMauum, BbI3BaHHON Ae(eKToM, HO 3Ta 3aBUCUMOCTD
3aBUCHT OT YPOBHA BHYTPEHHEr0 AABNEHNS, KOTOPOE B XOAe TecToB Bbino
MNOCTOAHHBLIM. anMEHEHHE npaeniaropHaKa Aenaet ymepeHHble OLeHKN
YCTANOCTHOI AONTOBEYHOCTY ANA TPYDbI, BLINONHABLIENH NEPUOANHECKHA
NPOLECC C HU3KUM BHYTPEHHUM [aBNEHMEM, HO MPEANoNnaraer, 4To oH
MOMET ObITh CUNBHBIM NpK Bonee BbICOKMX faBNEHUAX.

)2

OB30P KOJITIOBMHIOBOW BYPOBOM
MPOrPAMMbI KUPARUK (KATAPAK)

1 NOCNEOHUE PABOTHI,
YCTAHOBWBLLUME HOBbIV PEKOPL,

A.E. VBenxayc, SPE, u C.I. Bnayut, SPE, ConocoPhillips
Alaska Inc.; K.E. losenn, SPE, Schlumberger, JI.JI. TauTtT, SPE,
ConocoPhillips Alaska Inc.; .. Cap6ep, SPE, u A.)K. BopTuHr-
ToH, SPE, BP Exploration (Alaska) Inc.; u M.T. Pukcu, SPE, Baker
Hughes Inteq

Mporpamma konTio6uHrosoro Gypexns Kuparuk (Kanapak) Hauanack ¢
paspabotku 8 1998 roay METOAOB KOATIOONHIOBOro BypeHus C AuHaMu-
YeCKUM NONOKMTENbHBIM NEPENafom AaBneHua. HecmoTps Ha To, 4TO nep-
Bble CKBAM(MHbI BblAN YCMEWHEl B TEXHHYECKOM NNaHe, 3KOHOMUYecKme
pe3ynbTaThl ¥ pesynbTarsl AOBbI4M OKA3ANMCh MeHble oxmnaemux
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INFLUENCE

OF PRIOR CYCLING ON FATIGUE
DAMAGE CAUSED BY DEFECTS
IN COILED TUBING

S.M. Tipton, L.G. Neuharth, and J.R. Sorem,
U. of Tulsa

Fatigue is known to be a major factor limiting the useful
life of coiled tubing in the field and the presence of a defect
isknown to accelerate the onset of fatigue. Research efforts
are underway to study the influence of defects such as
scratches, dents, gouges, and other geometric discontinui-
ties. The majority of this research has been conducted by
placing defects in new tubing samples and cycling to failure,
However, tubing in the field often incurs mechanical defects
later in life, after fatigue damage has already accumulated
due to prior cycling of the tubing in a defect-free state. This
paper presents results from a quantitative investigation of
the influence of varying amounts of cumulative damage from
prior cycling on the detrimental effect of a defect. Coiled
tubing with yield strengths of 90 and 110 ksi are used in the
experiments and defects consist of transverse cuts made
with a hack saw blade. The data indicate that prior cycling
can influence the rate of damage accumulation caused by
a defect, but this dependence appears to be dependent on
the internal pressure level, which was held constant during
these tests. The application of a simple Miner's rule makes
conservative estimates of fatique lives for tubing cycled with
low internal pressure, but estimates can be nonconservative
for higher pressure levels.

OVERVIEW

OF THE KUPARUK CTD PROGRAM
AND RECENT

RECORD-SETTING OPERATIONS

D.E. Venhaus, SPE, and C.G. Blount, SPE, ConocoPhil-
lips Alaska Inc.; K.E. Dowell, SPE, Schlumberger, L.L.
Gantt, SPE, ConocoPhillips Alaska Inc.; J.G. Sarber, SPE,
and A.J. Worthington, SPE, BP Exploration (Alaska)
Inc.; and M.G. Rixse, SPE, Baker Hughes Inteq

The Kuparuk Coiled Tubing Drilling (CTD) program be-
gan with the development of dynamically overbalanced
CTD techniques1in 1998. Although many of the first wells
were techmcal successes, the economic and productive
less than expected

02 1mproveme ts



paK. YcosepmeHcrsoaaHun B Texrrntaecxom Anawxe,
U3MEHEHUSA B LIENAX, YIY4WEHHaA KOHCTPYKUMA CKBAKIUH, YyYLUeHHas
TEXHOAO0r1A KonTo61HroBoro GypeHis — okynaiotcs. TporpamMmbl kon-
TiobUHrosoro bypeHus B 2004 1 2005 nokasanu AebUT CKBAXKMH BhlLe
OXWMAAeMoro ypoeHa, 1 B cnyyae 2005 noKa3anu NonHoe COOTBETCTBUE
3annaHnpoBaHHOMY BIOIKETY, U AaXe IKOHOMMIO ero. B fononHeHne K
obuwemy ycnexy nporpammel KonTio6UHroBoro BypeHus, aBTopsl CYUTAIOT
TPEMA HOBbIMW MUPOBbIMU PEKOPAAMU CNEflyIOLIUE NOKa3aTeNu, YCTaHoB-
NeHHble B 0JHOM cKBaXuHe: GypeHue 3-x AiiMoBoro 60K0BOro CTBONA
npu NomMoLm KonToBuHroBoi Tpy6sl — 18,350" u3mMepeHHOM mybuHe!;
60KOBOrO CTBO/A NPU NOMOLLM KONTIOBUHIOBOI TPYBbI M3 HEDBCAXEHHOTO
crBona — 17,935 uamepeHHoM mybuHbl, CMyCK HKHeN Tpybbl 06cafHON
KONnOHHbI — 18,320" u3mepeHHoit mybuHsl. Bee Lenn Gyposoii onepa-
LMW BbINK BbINONHEHBI, CKBAXMWHA GblNa 3aKOHYEHa B COOTBETCTBUM C
paspelweHHbIM YPOBHEM 3aTpar.

CUCTEMA CMYCKA
B JIEMCTBYIOLLYIO CKBAXVHY

M. 3seHcoH, Aker Kvaerner Well Services SEA, u B. [larectap,
SPE, Statoil ASA

CnycK BAWMHHBIX WHCTPYMEHTANbHbIX KONOHH 4acTo ABNAETCA
KPUTUYHBIM NpoUeccOM B CMbICNe 3KOHOMMWYECKKN uenecooﬁpas-
HOTO NPOBEAEHWUA ONEepaLuil B ropU30OHTaNbHLIX CKBAKMHHBIX, 3TO
NPOUCXOANT WU3-33 TOrO, YTO 0BLWIKPHOE BO3AEHCTBUE HA KONNEKTOP
TpeGyeT COOTBETCTBYIOWMX ANUHHBIX NepdOPUPOBaHHLIX UHTEPBANOB
c 6onbWMMKU NEpepbIBAMU MEXLY HUMU.

HopsecKuii oneparop BCTPETUACA C 3TON TPYAHOCTbLIO NPU YBENN-
YeHnn AOﬁbI'-IH N3 TOPU3I0OHTANbHBLIX MOPCKUX CKBaMMWH. Cnycn LNTUHHBIX
MHCTPYMEHTANbHBIX KONOHH B AEICTBYIOLLME CKBAXMUHbI MOXET BbITb TPYA-
HOiA 3apadeit. Mpu MCNoNb30BaHUM CKBAKMHHOTO NPEA0XPaHHUTENLHOMO
K1anaHa B Ka4ecTee OCHOBHOWM Nperpapbl, oneparop UMen B pacnopsxe-
HWUW TONBKO CTIYCK B CKBAMUHY NOA fasneHnem. Cnyck Ha KonTIOOMHIOBON
TpyGe NPOTHB CKBAKWHHOMO NPeAOXPaHUTENLHONO KnanaHa u kabens
ABNAGTCA HENPUEMNEMbIM NS AeACTBYIOLMX CKBAMUH.

NPUOBPETEHUE KOJIJTEKTUBA
CMNELMANNCTOB, COOTBETCTBYHOLLMX
TPEBEOBAHUAM NMPOBEAEHUSA
CKBAXXWHHbIX OMNEPALLN

M. AnnkopH, SPE, B.M. 3emnsk, SPE, and P.T. eaH pep TyuH, SPE,
Schlumberger, and P.K. Credenc, SPE, BP

Temn paboTbi, cTapeioume MECTOPOMKACH NS, BO3pacTatowas notpet-
HOCTb B paboyeil cune u pactylme TpeboBaHUs K NPOBEAEHIIO CKBa-
HHUHHBIX paﬁoTTpeﬁymT HOBOTMO NOAX04a K NOBLIWEHWK YeN0OBEYeCcKoro
npodeccuoHansHoro ypoeHa. Ha cerogHawHui aeHs npuobpereHue
KOMMETEHTHOrO NepcoHana 3a HeboNbLIOM MPOMEXYTOK BpEMEHM Npep-
CTaBnfeT u3 cebs 3HauuTenbHy npobnemy. lokyMeHT npeacTasnser
0630p TeKkywwmx 1 Byayumx TpeboBaHuil ana onpegeneHus Haubonee
atdekTuBHOTO cnocoba npuobpeTeHna HEOOXOAMMbBIX HABLIKOB, U
0630p nporpamMm no ux passutuio. B nono
3a|{$1~i-|HBaeTc

HWE K 3TOMY gmﬂ;g
| !

suceessful ,apphcatmn of CTD technology wil

in the Greater Kuparuk Area. Technological advar\ces
changes in target focus, improved well designs, im-
proved CT drilling techniques, and persistence all paid
off. The 2004 & 2005 CTD programs delivered wells
yielding rates beyond expectations and, in the case
of 2005, were achieved “at or below” the authorized
expenditure budget. In addition to the overall CTD pro-
gram success story, what the authors believe as 3 new
world records were set on one particular well: Deepest
3" CTD sidetrack - 18,350 MD; deepest CTD openhole
sidetrack — 17,935" MD; and deepest CTD liner run
— 18,320" MD. All drilling objectives were achieved
and the well completed under the AFE (Authorization
for Expenditure).

IS 00?24

LIVE WELL
DEPLOYMENT SYSTEM

M. Evensen, Aker Kvaerner Well Services SEA, and
V. Dagestad, SPE, Statoil ASA

Deployment of long tool strings is often critical for
economical intervention in horizontal wells. This is be-
cause the extensive exposure to the reservoir produces
a corresponding requirement for long perforation and
straddle intervals.

A Norwegian operator has faced this challenge to
increase recovery from horizontal offshore wells.
Deployment of long tool strings into live wells can
be a challenging task. When using the down-hole
safety valve (DHSV) as the primary well barrier, the
operator has only accepted snubbing as conveyance
method. Deployment against DHSV on Coil Tubing
(CT) and Wireline (WL) has not been accepted in
live wells.

00277

BUILDING HUMAN CAPITAL
TO MEET THE DEMANDS
IN WELL INTERVENTION

M. Allcorn, SPE, W.M. Zemlak, SPE, and R.G. van der
Tuin, SPE, Schlumberger, and R.K. Stephens, SPE, BP

The pace of activity, maturing profiles, incoming work-
force expectations, and increasingly focused requirements
on the industry’s well intervention needs, is demanding a
new approach to building human capital. Today’s challenge
is to build the required expertise in a fraction of the time
previously available. This paper will provide an overview
of current and future skill requirements to determine the
most effective way to develop those skills, and a review
of —going pmgrams to develop the requixed skill levels.

all!




TEXHOIOTM 1 OBOPYAOBAHUME/TECHNOLOGIES & EQUIPMENT

KAHAOA: ABWKEHUWUE K METAHY

THE MARCH TO METHANE IN CANADA

Hepegko ycnewHas pa3paboTka onpefeneHHoi TeXHoNorum
CTaHOBWUTCA NPUMEPOM ANA NoApamaHua. Npu 3TOM OH Bbi3bIBa-
eTy KOMNaHUil enaHue 0UeHUTb COBCTBEHHBIE BO3MOXHOCTH
U BbIBpaTh NyYWKHiIA cnocob, NO3BOAAIOWMNIA WCNONB30BATL
npeuMyLlecTsa HoBbIX paspaboTok.

[leiCTBUTENbHO N Pa3BUTUEM KONTIOBMHTOBOrO BypeHus
(KTB) Kanapa, ynepxueatowan 85% muposoro peiHka KTb,
06s3aHa onpepeneHHbIM NAACTOBLIM YCNOBUAM U CNOMKHbBIM
yCnoBuaM GypeHus unu Aeno B TOM, YTO KaHafLbl NPOCTO «OKa-
3anuck 6onee BOCNPUUMMYMBLIMUA B OTHOWEHMMU HOBbIX TEXHONO-
ruit»? Noxoxe, M NPU3EMNEHHbIA apryMeHT, U NCUxonoruyeckasn
rMnoTesa, BbIBMHYTAA B NPOWNOTOAHEM TEMATUHECKOM OTYETE
no KonTiobuHry lenapramenTa aHepretuku CLLIA Heganeku ot
MCTUHBI. AMEPUKAHCKME aHANWTUKW CYUTAIOT, YTO UCMONb30-
BAHMWIO KONTIOOUHIA B COCEAHeN CcTpaHe HnaronpuATCTBOBAM
cnepyouue akTopsi:

® Hernybokue (meHee 3000 yTOB) CKBAMMHbI C CYXUM ra3om,

obcagHan KONOHHa AnaMeTpoM 4 2 “, 6e3 Tpy6;

THICAYM CKBAKMH, NPOBYPUBAEMBIX €ErOAHO (AONYCKAKWNX

HenpepsiBHOe Bypenue);

® OTHOCUTENBHO MATKas, NpefcKasyemas ocafoyHas Nopoaa
(HevacTblil npuxsar);

® YCTAHOBKM pa3pabaTbiBaAlOTCA CreuuanbHo ANA CKBAKUH
rny6uHoit 3000 dyToB, onbiTHLIE GpUragsl;

® «cneny HeGonblWOM MNK OTCyTCTBYET, BNU3KOE pacnonoKeHue
CKBa¥{MH YMEHbIWAET BPEMA NEPEMELLEHNA;

* GbICTpOE NepeMellenne U MoHTaX — oT 2 A0 3 Yacos, 6onb-
W1e CKOPOCTU NPOHUKHOBEHUA;

® BO3MOKHOCTb MPOBEAEHUA Onepauuit B NioObIX NOrogHbIX
VCNOBUAX.

AbIXAHUE MOA3EMHOIO APAKOHA

Hapsgy ¢ atum B KoHue 90-x rogoB npownoro sexa npo-
n3ownu cobuiTUA, KOTOPLIE NOCAYXUAN OAHOR U3 NPUYMH
CTpEMUTENLHOTO pa3enTua KonTiobuura s Kanape. B 1997 ropy
6bina npobypeHa nepeas CKBAXMHA HA YrONbHbIA MeTaH, U B
CTpaHe Hayana pa3sueaTbCA Ao6bIYa YINeBOAOPOAHOTO ChiPbS,
KOTOPOE 10 CUX NOP NPUHATO CYUTATh HETPAAWLMOHHbLIM. W x0T
C TEX MOp MPOWNO HEMHOTO BPEMEHM, OnpefeneHHbie yenexu
NO3BONAIOT TOBOPUTL O TOM, YTO 3TO HanpasjieHNe HaxoauTCs
\)Ke He B 334aTOYHOM COCTOSHUMU.

CerogHs HauGonee Boratas yrnesoaopoaamMm 4acTb CTpaHbl —
3anagHo-KaHapckuit ocagouHslii 6acceitt (3KOB) nepexusaer
HaCTOALMIA METAHOBLIA BYM. 3eCh CYMTAIOT, YTO YrONbHbIHA Me-
TaH CMOXET KOMNEHCHPOBaATh HaMeTUBLIEeCs naaeHue foobI4m
npupoaHoro rasa. Mnaxwupyetca B 6ankaiiwee gecatunetue
YBENMYNTH A06bIYY HETPAAMULIMOHHOIO ChIPbA Ha 3anape Kawa-
Abl B 9 pa3s, e CerofiHa Ha yronbHeli MeTaH bypuTCcA Kawaas
BOCbMas CKBaXMHA B NPOBMHUMK AnbbepTa.

«CnacMtent» MOMET UCNONL30BATLCA ANA OTONNEHUA
MUNULLE, B KAYECTBE NPOMBIWAEGHHOTO TONAKBA, ANA reHepa-
UMK 3NEKTPUYECKON 3Heprun. Mcnonb3oBaHue MeTaHa Kak
TonAMBa ANA aBTOMOOMIENH YMEHbIWAET BpeaHble BLIGPOCH B
atmocepy yresofopoaHLIX coeguHermnit B 5—-10 pas, okcuaa
a30Ta — BABOE, 3 TaK¥e NO3BONAET MONHOCTLIO UCKNKUYUTE
BLIGPOCH Cawu W ceuHUa. OTCYTCTEME BPEAHLIX NpUMeCeH,

It often happens that the successful development of a par-
ticular technology will serve as an example for imitation to
others. Other parties are often stimulated to analyze their own
capabilities and determine the best method to take advantage
of a new technology.

Is it safe to say that the extensive development of Coiled
Tubing Drilling (CTD) in Canada, which controls 85% of the CTD
international market, is due to certain local reservoir features
and complicated drilling conditions or, is it that “Canadians
appear to be somewhat more open-minded when it comes to
adopting new technology”? It seems that we need to consider
both practical conditions and the hypothesis concerning the
psychological factor as offered in the last year’s issue-related
report on Coiled Tubing by the US Department of Energy.
American analysis assumes that the main factors that favored
adaptation of coiled tubing to produce methane in the neigh-
boring country are the following:

¢ shallow (less than 3,000 ft) dry gas wells, 4 2 inch casing,
no tubing;

® thousands of wells drilled annually (allowing continuous
drilling, not one and off);

e relatively soft, predictable sediments (infrequent sticking);

e rigs designed precisely to fit 3,000 ft. wells, experienced
Crews;

» small to no footprint, wells close together reducing transit

time;

fast move in and rig up time — 2 to 3 hours, fast penetration

rates;

all-weather operation.

BREATH OF A SUBTERRANEAN DRAGON

Along with that in the late 1990's events took place which
prompted the rapid development of coiled tubing in Canada.
In 1997 the first coal bed methane well was drilled. That gave
the first stimulus to production of hydrocarbon raw stock or
reserves, which has been considered to be non-conventional
until now. Although not so much time has passed yet, the
achieved success indicates that this trend has grown out of
its infancy into a developed hydrocarbon extraction tech-
nology.

For the moment the richest part of the country in hydrocar-
bons is the Western Canadian Sedimentary Basin (WCSB), and
it is experiencing a real growth in methane production now.
The local specialists assume that the coal bed methane can
compensate for possible decrease in natural gas production,
which is beginning to slow. It is planned to increase production
of this non-conventional alternative reserves in the western
part of Canada by a factor of 9 within the coming decade, and
even now 1 of 8 wells in the Alberta province is drilled for coal
bed methane.

Methane gas with the nickname “Savior” can be used for
heating homes, as an industrial fuel or for the purpose of
electrical energy generation. Usage of methane as automotive
fuel makes it possible to decrease by 5-10 times the level of
hydrocarbon compounds emissions to the ambient air and two
times less nitric oxide. Besides, the use of methane can help to
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3arpA3HAKWMX TOMIMBHYIO CUCTEMY, NO3BONAET COXPaHATL
aBTOMOOMIL B MCNPABHOM COCTOAHUN. Bonee 3KONOTMYECKH
YWCTBIM, Y4EM NPUDOAHBIA ras3, HedTe U yroab, MeTaH xapaKTe-
PU3YETCA NONHLIM CTOPAHUEM.

OaHako, B 0T1M4ME OT NPUPOAHOIO rasa, MeTaH He pacnona-
raetcs c8060AHO BHYTPH 0ObIYHBIX KONEKTOPOB, B YTONbHbIX
nnacrax oH XMMUYECKU NPUCORAMHACTCA MONEKYNAPHON CTPYK-
TYpO# yrs. 370 0becneynBaeT PEKOPAHYI0 KOHLEHTpaUMio
MeTaHa N0 CPaBHEHWIO C ero YIMeBoJ0POAHbIMKU COBPATLAMM,
Ha eanHnuy obvema yma MOXET NPUXOAUTLCA B AeCATL pa3
Bonbuwuit 06bem rasa, xota Aob6bIYa YCNOKHALTCA.

Kpome Toro, 04eHs 4acTo yronb 0TIMYAETCA HU3KOW NPOHK-
LaeMoCTbio, 3aTpyaHAIWel MUrpauumio raza. K stomy MoxHo
A06aBUTL HEOOXOAMMOCTL M3BNEUEHUA BOALI, KOTOPas, KaK
npasuno, NOMHOCTLIO 3aMONHACT KOANEKTOPLI U KOTOPYIO He-
06X0AMMO YAANUTE HA PAHHUX CTaAUAX 06U,

31 haKTOpLI HAPAAY C APYTUMU re0NOrUYECKUMU 0COBEHHOC-
TAMW CAENANU pelanium NpUMEHEHUE HOBbIX TEXHONOTUIA B
Ro6biye yronbHoro MeTaxa. B npownom rogy camas kpynHas us
40 xoMnanui, Begywmx pobeivy metana 8 Kanage, kopnopauus
Apache npoGypuna Gonee 80% CKBaXWH C UCMONb30BAHNEM
KonTio6uHra.

KTO ECTb KTO 1
HA PbIHKE MPOU3BOAUTENEN?

Moka komnanuu CLIA gemoHcTpuposanu no BCEMY MUPY
3axBarblBalolMe JyX PeKopabl U TEXHUYECKUE [OCTUKEHUA B
PasnuyYHbIX HanpaBneHUAX pasBUTUS KONTIOBMHra, KaHafaCKue
NOAPAAYUKM 3aHUMANKCh AOMA HACYLHLIMK Npobnemamm — oT-
pabarbiBany TEXHONOTMU ANS HEFYBOKNX CKBAXMH. B pe3ynbTa-
Te UM LOCTaN1Ch NABPbI NY4LWKUX B 3TOM 06NACTH, U CEHYAC OHM He
TONLKO He MMEIOT PaBHbix cebe Ha poavHe, YCIyri noNb3ylTca
CNPOCOM WU l0XHee.

WN3Ha4yanbHo KOATIOBMHT MCAONb-
3oBanca B KaHage ANA KUCNOTHBIX
06paboToK, UeMeHTUpOBaHKUA nog
nasneHuem. lNpumeHenue Gonee
CNOMHbIX TEXHONOT WA NOAHANO NNAHKY
Ans pa3paboTynkos obopyaosaHus.
B 2002 roay komnanusa Trailblazer
Drilling Corp., otaenenne Savanna
Energy Services Corp., npoaxanusupo-
Bana orpaHu4yeHus, CyWecTeoBaBIW e
B TPAAULWNOHHBIX U KONTIOBUHIOBLIX
TEXHONOTUAX, CBA3AHHbIE C NpUMe-
HeHneMm 0BOpYAOBAHUMA B CNOKHBIX
ycnosuax. Pesynstatom crana paspa-
6oTKa ruGpuUAHbIX YCTaHOBOK HOBOTO
NOKONEHuUA.

Hoeble darperarbl N03sonAMNMK OCYLIeCTBNATL Nepexop oT Kon-
TIO6UHIOBOrO GypeHus K TDaAMUMOHHOMY 6e3 CyLeCTBEHHbIX
3aTpat BpeMeHu 1 feHer. K HacToslweMy BpeMeHM KOMNaHus
paspabotana u usrotosuna 31 rubpugHYI0 YCTaHOBKY, U3 HUX
29 YCTaHOBOK NepBsoro noKonexus AnA GypeHns Ha ry6uHy
Ao 1 500 meTpoB ¢ HenpepuiBHO# Tpy6OH Anametpom 2 7/."
unu 1 200 metpos ¢ Tpy6oit auamerpom 3 /" u 2 ycraHoBKM
BTOPOro NoKoNeHns ana bypeHns Ha my6uny ao 2 200 meTpos
C HenpepbiBHOA Tpyboil Anametpom 3 1/,".

B 2006 ropy KaHaackuit 6ypoBoi NoApARYMK HOMED OMH
NNaHWpYeT yBENUYUTL Napk 060PYAOBaHMSA, BHINYCTUS A0NOA-
HUTENbHO 11 rubpupHbix arperaros.

BbICTPO pearnpyioT Ha NOTPEBHOCTH PBIHKA B HOBBIX YCTaHOS-
Kax u ipyrue npoussoauTenu.

Komnavua Ensign Energy Services Inc. 3apepwaer Ha-
yatyio B 2005 ropgy nporpammy paspabotiku 10 asToMaTH-

entirely eliminate soot and lead pollutions. Absence of harm-
ful petrol additives helps to maintain a vehicle in a serviceable
condition. Moreover methane has higher level of ecological
purity than natural gas, oil and coal, and is distinguished by
complete combustion.

However, comparing it to natural gas, methane is not found
in the free state inside conventional reservoirs. In coal seams
it is chemically bound to the molecular structure of coal. This
condition provides for unprecedented concentration of meth-
ane in comparison with its related hydrocarbon substances. A
unit of coal volume can correspond to 10 times greater volume
of gas though the mining itself becomes more complex.

Besides very often as a specific feature of coal we can show
its low permeability, which also hinders gas migration. Here
we can also mention the necessity of water extraction, which
usually fills up reservoirs completely and becomes subject to
removal at early stages of the mining process.

These factors alongside with other geologic features be-
came critical when deciding upon the necessity of this new
technology’s application for mining of coal bed methane. Dur-
ing the last year the Apache Corp., which is the largest one of
40 other methane product companies in Canada, drilled more
than 80% of coal bed methane wells with the help of coiled
tubing technology.

WHO IS WHO
IN THE PRODUCERS MARKET?

While ambitious Americans made a worldwide demonstra-
tion of their performance records and technical achieve-
ments in various aspects of coiled tubing development, the
Canadian contractors were occupied with their daily tasks at
home — improvement of shallow wells drilling technologies.
As a result they were awarded the title
of the best in this sphere, and now they
are not only unrivalled in the territory
of their homeland, but their services are
in demand in the USA as well.

Initially coiled tubing was used in
4 Canada in acid processing and squeeze
i cementing. Application of more com-
B plex technologies has raised the bar

{ and tightened the requirements for the
equipment developers. In 2002 the Trail-
> blazer Drilling Corp, a branch of Savanna
) Energy Services Corp., carried out an
analysis of traditional and coiled tub-
ing technologies restrictions, connected
with application of the equipment under
severe conditions. As a result a new generation of hybrid drill-
ing rigs was developed and implemented.

Newly designed coiled tubing units enabled fast and cheap
switching from coiled tubing drilling to traditional method
without wasting essential time and money. By now the company
has developed and manufactured 31 hybrid rigs, out of them 29
units belong to the first generation, used for drilling at a depth
of 1500 meters witha 27/ . tubing or at a depth of 1200 meters
with 3 '/, “ tubing and 2 drilling rigs of the second generation
for drilling at a depth of 2200 meters with 3 '/ , “tubing .

The Canadian drilling contractor’s immediate plans include
increasing the number of active rigs in 2006 and to manufacture
an additional 11 hybrid rigs.

Other manufacturers have also responded quickly to the
market demand for new rigs.

In the very near future Ensign Energy Services Inc. com-
pany will finish a program started in 2005 with the purpose
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3UpOBaHHbIX 6YPOBbIX KONTIOOMHIOBbIX YCTAHOBOK HOBOTO
NOKONEHWs, NPeAHa3HaueHHbix Ans paboTsl Ha mybGuHe Ao
1000 meTpos.

B pamKax nporpamMmbl LENEBOro Ha3Ha4yeHus, nossonsiowen
NOAPAAYMKY Nyule NPUCNOCOBUTLCA K TPe6OBAHNAM PLIHKA B
3KCB, komnaHueit Precision Drilling co3aansl 10 yHUKaNbHLIX
YCTaHOBOK. YacTb M3 HUX Y)KE HAXOAMTCA B Npouyecce no-
CTaBKM Ha CKnaabl KaHaacKoil nposuHUMM AnbbepTa, K KoHUY
3TOTO WNW Hayany cnefyiowero roga Npouecc nnaHUpyeTcs
3aBeplmnTh.

4...6 soon
4...6 B CKOPOM
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of development of 10 automated drilling coiled tubing rigs
of new generation intended for operation at a depth of up to
1000 meters.

The Precision Drilling company has already manufactured
10 unique drill rigs within the framework of a special-purpose
program, designed to help the contractor to better adapt to the
requirements of the market in WCSB. Some of them are now
being transported to the warehouses of the Canadian province
of Alberta, and this process should be completed by the end of
this year or in the beginning of the next one.

Canadian Coiled Tubing Drilling Activity
Kontobunrosoe 6ypenne 8 Kanane

27001n ‘04
2700 B 2004 1.

257 in 04
257 B 2003 .

MCTouHMK: AHANU3 PbIHKA. YCTaHoBKM Ansi BypeHUs MUKPOCKBAXMUH. — 22 MapTa 2006 r., Schlumberger
Source: Market Analysis.
Microhole Coiled Tubing Drilling Rig (MCTR). — March 22nd, 2006, Schlumberger
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BYPEHUE U TUAPOPA3PLIB

IBONOUMA KONTHOMHIOBLIX TEXHONOTMIA B HanpasaeHUK
6onee CNOXHLIX ONEPaLMit NOAYHMAA OTPAKEHME NpU NpHMe-
HEHUU B MONEBLIX YCNOBUAX.

Ha mectopompaexuu Hesuc Trailblazer sbinonuseT pabotbi
ana Apache. 3pect KonTBMHIOBLIE arperatbl UCNONL3YIOTCA
Kak ana 6ypesus, TaK 1 AnA rMApopa3peisa. Ha KonTiobuHroBoe
BypeHne HOBOW CKBaMMHbI 33TPaYNBALTCA 0KONO 12-14 yacos,
Y4TO, 10 MHEHWIO CNeLManUCcTOB KOMNAHUM, COCTaBNSRET NONOBUHY
0T BpeMeHy BypeHns 06bIYHOM BbILKON; CHUKEHWE CTOMMOCTH
oueHnBaoT 8 15-20 %. CoctaHas Tpyba rubpuaHbIX YCTaHOBOK
MCNONb3YeTCA PeAKO, NpUbAN3uTensHO B 5 % cy4aes, U TONLKO
Kora npobnemy Henb3s PeWnTs NO-gPYromy.

Y10 KacaeTca ruapopaspbiBa, TO OH NPOMCXOAUT C NpUMeHe-
HUEM a30Ta, TaK KaK TPaAuLIMOHHbIE Cpefibl — BOAA W YINeKuc-
Nblf ra3 — B3aMMOAENCTBYIOT C METaHOM, yxyawas Aobeiyy.
Xopouine pe3ynstarthl AalOT IKCMEPUMEHTHI C NEeCKOCTPYHHON
06paboTKoit YrobHbIX NAACTOB MPU COYETAHMM BLICOKOW CKO-
pocTu a3oTa ¢ HeboNbLWON KOHLEHTPALKeN necka.

Cneunanusauus Ha ruapopaspsiBe — 0coBeHHOCTL paboTsl
komnaHuu Technicoil. 3geck nonynapex ero ocobwii Bug. Ecnu
npu 06bIYHOM NOAXOAE NPOBOAUTCA ONEPALMA TONLKO ANA 0~
HOW 30HbI B IeHb, TO /1A CYYaA C METAHOM YTONbHbIX NNACTOB
3T0 CUWKOM MefineHHo. Beib KONMYECTBO 30H TaKUX CKBAMMUH
B OTAENbHbIX pernoHax KaHapbl MOXET AOCTUraTh HECKONbKNX
AeCATKOB. [1py TaK Ha3biBaeMOM CKBO3HOM ruapopaspeise Bce
onepauuu U3onALUKW U TMAPOPA3pPbIBA MOXHO NPOBECTU NO
QYepeAn BO BCEX 30HaX 3a 0AWMH pa3. M Tak MOXKHO «aenatb»
HECKONbKO CKBAaMWH B feHb. HeygueuTeNbHO, YTO yCayru
Technicoil nony4unu orpomHyto nonynsipHoCTk, u, Bnages 18 yc-
TAHOBKAMW ANA rMAPOPa3pbiBa, KOMNAHUA BbIWAA B NUAEPSI B
3TOM BUAE cepBuca. BbiaoB MoHONONUCTY OTBaMMNACk BpoCKTL
He6onblwas komnanus Iron Horse Coiled Tubing Inc.

XEJIESHbIN KOHb WOET
HA CMEHY...

fop Ha3zaa B [laHmope, K BOCTOKY OT
Megucun X3T, noseunack HoBas ycrta-
HOBKa ANA CKBO3HOTO rMApopa3pbiBa.
Tak BnepBbie 3aABUNA 0 cebe KoMnaHua
Iron Horse Coiled Tubing Inc., ocHo-
BaHHas M3tom bpyuHcom (26 net)
bpenpavom lamunstoHoM (27 ner).

Pazpabotumku nozabotunucs o ToM, 4T06bI CO3AaHHARA yCTa-
HOBKA COOTBETCTBOBANA OPOXHBIM OTPAHUYEHHAM: YACTUUYHO
YMeHbWMAK Maccy Bnaroaapsa HETPaaULUMOHHOMY pacnonoxe-
HUIO KOHTPOALHOIA NaHenu. Kpome Toro, nocTaBunu npulen Ha
24-KonecHoe Waccu B3ameH TpaguuMoHHOro 16-KonecHoro.
C ucnonb3oBaHuem yCTaHOBKM ANA CKBO3HOrO rMApopaspbiea
Gbinu npoBefeHbl onepauun Gonee yem Ha 140 CKBamMHax
0XKHOM W LleHTpankLHoi AnbbepTsl.

YcnewHslid cTapT no3BonWN roBOpUThL O pPacliMpeHlu napka
060pyA0BaHMA, U CKOPO Ha PbIHKE MOABMTCA €LIE NATb arperaros,
XapaKTEPUCTUKIM KOTOPbIX ByayT pasnuuHbIMu
B 3aBUCMMOCTK OT TPebOBaHMI 3aKa3umka.
[nuHa Tpy6bl Ha 3TUX YCTAHOBKAX AOCTUTHET
1800 m npu anametpeor2’/,"no3'/," (Ha
nepeoi yctaHoske — 1200 Mu 27/."). Taray
6ynet ocHaleH 10-TOHHBIM KpaHOM, KOMMpec-
COpPOM AnA NPoayBKM U HacocoM Ha 15 000
kla ana npegycMOTPEHHOrO TECTUPOBaHUA
NpoTUBOBLIGPOCOBOrO 060OPYHOBAHMS. :

Mo MHeHMIo npe3uaeHTa kKomnaHuu Kpu- BSs
ca bpyuHca, 3T YCTAHOBKN JOMKHBI Npe-
B30MTU UMEIOLMECH HA PbIHKE aHANOor K.

DRILLING AND FRACTURING

In-the-field application has resulted in the evolution of
coiled tubing technologies to more complex applications and
operation.

Trailblazer performs operations for Apache on the Nevis field.
Here coiled tubing units are used both for drilling and for frac-
turing. Drilling of a new well using coiled tubing technology
takes about 12-14 hours which according to the company’s
experts assertions is only half of the time needed for drilling
with the help of conventional rig; the estimated savings totals
15-20 %. The jointed pipe of hybrid rigs is used occasionally:
approximately in 5 % of cases if the problem cannot be solved
in any other way.

As to fracturing, it is carried out with the help of nitrogen,
because the traditional agents — water and carbon diox-
ide — tend to interact with methane, worsening production
rates. Some experiments with sandblasting of coal seams
coupled with high speed of nitrogen having low sand content
showed good results.

Specialization on fracturing is the specific feature of the
Technicoil company. A very special adaptation of this tech-
nological process gained acceptance here. The conventional
approach provides the possibility to fracture only one zone per
day, which is definitely too slow for coal bed methane seams.
In fact the quantity of zones of such wells in some Canadian
regions can be up to several dozens. Using a frac-through tech-
nology it became possible to fulfill all the isolation and fractur-
ing operations one after the other on one pass. In this way it is
possible to “make” several wells per day. It is no wonder that
the Technicoil services are in high demand and the company,
which owns 18 rigs for fracturing, became the leader in this
sphere of service. A small company called Iron Horse Coiled
Tubing Inc had the courage to challenge the monopolist.

THE IRON HORSE
SUCCEEDS ...

One year ago in Danmore, to the east
of Medicine Hat, a new frac-through rig
was designed. This was the first presen-
tation of the Iron Horse Coiled Tubing
Inc. company, founded by Matt Bruins
(26 years old) and Brendan Hamilton
(27 years old).

Developers ensured that the manufactured rig met the road
restrictions and partially reduced the weight by means of a
non-conventional arrangement of the control board. Besides,
they put the trailer on the 24-wheel chassis instead of tradi-
tional 16-wheel. This frac-through rig was used at more than
140 wells in the southern and central part of Alberta.

Such a successful start gives us the right to think about
expansion of the equipment base and in a short time five
more units will be for sale in the market, those units having
various characteristics, depending on the customer’s require-
ments. The tubing length on these rigs
will reach 1800 m with tubing diame-
ter — from 27/, “up to 3'/, “ (for the first
unit — 1200 m and 27/, “). The tractor
will be equipped with the 10-ton crane,
on-board compressor for blow-down and
the 15000 xPa pump for legislated BOP
: testing procedures.

The president of the company, Kris Bru-
ins, is sure that these units should surpass
the currently available types.
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NMPUMEHEHME KOJITIOBUHIOBbIX

TEXHOJIOMMH

NMPY PASPABOTKE COJIAHBIX SANTEXEN

APPLICATION OF COILED TUBING
TECHNOLOGIES

Voitenko V.S.,
Smychnik A.D.,
Shemet S.F

Bowrenko B.C.,
CmbHk AL,
lllemer C.D

FOR DEVELOPMENT OF SALT DEPOSITS

N3BecTHo, 4TO B re0TEXHONOMMU CKBAXWUHA ABNAETCA OCHOB-
HOW BbIPabOTKOM, BCKPLIBAIOW|EI 3aNeXb NONE3HOMO UCKONae-
MOro, noAroTasnusatolleil eé Kk paspaboTke u cnywauei ana
TPaHCNoOpPTUPOBKM BYPOBLIX MUAKOCTEH, paboyux M NPOAYKTUB-
Hbix areHTos [1]. Mo ceoeMy Ha3HaYeHMIO OHWU NOAPA3AENAIOTCA
Ha nobblukHble, BcnoMoratenbHble (pasBefoyHble, KonbmaTa-
LIMOHHbIE, BOAOOTNNBHLIE, OLEHOUHbIE, KOHTPONBHbIE U T.A.) 1
cneyuansHsie (bapakcHsle, nnkBuaaumnonHbie). Knaccudurauma
€NocoBOoB BCKPLITUA MECTOPOMAEHUI NONE3HbIX UCKONAEMBIX
npy CKBaXXMHHOM oTpaboTke (no B.JK. ApeHcy) npeactasneHa
B HUMECnenyoulei Tabnuue.

It is known that in geotechnology a well is the primary
excavation that opens deposits of mineral wealth, preparing
it for development and serves for feeding of drilling fluids,
working and production agents[1]. According to its purpose
they are divided into production, auxiliary (exploration, mud-
ding, dewatering, evaluation, control and so on) and special
(paddle, abandonment). The classification of ways of field
opening of mineral wealth during well development (according
to V.Z. Arens) is given in the following table.

Tabnuna
Table

Knaccudmkauusa cnocoGoB BCKPbITUA MECTOPOXAECHUMA
The classification of filed opening ways

Cnoco6 BCKPLITMA MECTOPOMAEHHUA
The ways of opening

1. OtgenbHoil ckBaXuHoi/By separate well:

06nactb NnpUMeHeHUA
Field of application

CksamuHHan rupponobeiya (YCTOMYMBLIE NOKPBIBAIOLLME NOPOAH),

a) sepTukanbHoii/vertical,

noa3eMHoe pacTeopenie coneit (MolyHbie 3anexu)/Well hydraulic produc-

tion (steady burden), downhole salt resolution) (heavy deposits)

6)HaKNOHHOI, HAKNOHHO-TOPM3OHTANLHOI/
inclined, inclined-horizontal

2. pynnoit ckeaxuH/By many wells:

CxBamuHHan ruapogobbiua (HeycTonumuBble NOKpeIBaloWwmue nopogsl)/
Well hydraulic production (non-steady burden)

a) cnapeHHbIMU/twin

6) B3aMMOAEACTBYIOWNUMI (BEPTUKANLHLIMMU, HAKNOHHBIMU U
BepTUKanbHeIMK)/associated (vertical, inclined and vertical)

CkeamuHHas ruppopobeiua (Hebonswas mybuHa 3aneraxus), nog3emMmHoe
pacTeopeHue conei, fobeiua tenna semau/Well hydraulic production (shallow
depth of occurrence), downhole salt resolution, production of earth heat

MNoa3zemHoe BollenaynBaHne METANNOB, BbINNABKA cepbl, rasudurauua yms
(3anexv none3xoro Uckonaemoro He6oNbWoM mowHocTu)/Downhole metal
leaching, sulfur smelting, coal gasification (mineral wealth of small thickness)

()

Lé’ 3. lopHoit BuipaboTkoil M ckBamuHamu/excavation and wells:

L= a) CKBAWMHAMM U3 NOA3EMHbIX BbIPABOTOK/ OtpaboTia NOKANbHbIX PYAHBIX TN B COYETAHUM C TpaguLMOHHON

U wells from downhole excavations, TexHonorvel fobsi4m (Nog3emMHoe BblLleNnaynBaHne MeTanios, CKBaAKUHHanA
-4 2 ruapopo6eiya v 1.4.)/Development of local ore bodies combining tradi-
o«  6) cKBaMHaMM C NOBEPXHOCTHM 1 M3 NOA3eMHOI BLIpaboTkM/  tional technology of production (downhole metal leaching, well hydraulic
gﬁ wells from surface and from downhole excavation, production and so on)

% B) noa3eMHbIMM ropHbIMM BeipaBotkamu/dowhnole excavation
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IDDEKTUBHOE COOPYHEHME CKBAXMH U KaYecTBeHHoe BCKPbI-
TUE NPOAYKTUEHBIX NAACTOB ABNACTCA OCHOBOW ycnexa paboThl
BCEr0 re0TEXHONOrMSeCKOro NPeAnpUATUA. Npu TpaanuLUOHHbIX
TEXHONOrMAX DEWEHME 370/ NPOBNEeMbl CBA3AHO C LieNbIM PALOM
TPYAHOCTEN, OCODEHHO NPK BYPeHnn HaKNOHHbBIX U HAKNOHHO-
TOPU30OHTANBHEIX CKBAMMH B YCIOBUAX CNOXHOrO 3aNeraHus u
Manoi TONWMHLI NAAcTa. 3aga4a ynpouwaeTca npu UCnonb3o-
BaHNN KONTIOOMHIOBLIX arperatoe, KOTOpble HapacTalowuMu
TEMNAMK YCMEWHO NPUMEHSIOTCA NPU COOPYIKEHWUN W IKCTINY-
arauuu HedTerasossix cksaxuH [2]. JocTaTouHO cKa3arh, YTO
CerofiHa yxe paspabotaHo Bonee NATUACCATH KONTIOBUHOBbIX
TEXHONOTUIA ONA KANUTANBLHOTO PEMOHTE, UHTEHCUDUKALUK
MPUTOKOB M NCCNEeQ0BaHWA CKBAXUH 1 Bonee cTa cneymanbHbiX
TEXHONOTUA BypeHus HAKNOHHO-FOPM3OHTaNbHbIX CTBONIOB, B
TOM YKUCNE W Ha Aenpeccuu.

AHanu3 noKaselBaeT, YT0 MHOTUE U3 3TUX TEXHONOMIA MoryT
BObITb IPHEKTUBHO NPUMEHEHDI 1 B ropHoMm fiene [3], B 4aCTHOCTU
npu peanusaumu cnocobos paszpaboTKU CONAHLIX 3anexeil.

V3BeCTHO, 4T0 106bI4a TBEPABIX NONE3HbIX UCKONAEMbIX METO-
AOM BbILENAYMBAHUA ABNACTCA HOBBIM, NEPCMNEKTUBHBIM METOLOM
BCKPLITHA CONAHBIX 3anexen n ux pa3paboTtku. MpombiwneHHoe
OCBOEHUE TAaKMUX METO[0B A06LIYM TBEPALIX NOAEIHLIX UCKO-
naembix 6a3MpPyeTCA Ha TEXHUKO-IKOHOMUYECKMUX, COLMANBHO-
JKONOTUYECKMX NOKa3aTenax npov3BOACTEA. HDOI‘DECCHBHGCTb
HOBbIX TEXHONIOT WA NO3BONAET CYILECTBEHHO YMEHbNTL BPEHO®
BO3/IEUCTBIE HA OKPYIKAIOLLYIO CPEAY MO CPABHEHMIO C TPaAULM-
OHHbIMK. Tak, n06bI4a TBEPALIX MONE3HbIX MCKOMAEMbIX Yepe3
CKBAXWHBI NO3BONAET 3HAUUTE/ILHO YMEHbIIUTE NPOMbILLAEHHbIE
OTXOAbl, UCKNIOYUTL TPYAOEMKME ONEpaunKu no 3anoiHeHuIo
BbIPAOOTaHHLIX MPOCTPAHCTB, COKPATUTH BpeMeHHOW hakTop
N0 PeKyNbTUBALMKM 3EMENbHBIX Y4ACTKOB [NA NOCNepyoWero
paLMOHankHOro Mcnonb3oBaHuA. MckniodawTea 1 Takue one-
pauuK, Kak TpaHCnopTUpoBaHue, ApobneHne u CKNaaupoBaHme
ROBbITbIX PyfL, B3PbIBHbIE PAGOTHI, CKNAAUPOBAHME XBOCTOB NOCHE
TeXHOJIOTMYECKOW nepepaboTku pya.

3BecteH cnocob RobsivM coneil noa3eMHbIM BbILLENAYNBA-
HUEM, KOTa NPOAYKTUBHBIA NNACT CONM BCKPLIBAKOT CKBAMM-
HOM, B KOTOpYIO yCTaHaBAWBAIOT 06CaaHyio, BOAONOAAOWYI0 N
paccononogbemMHyio KOAOHHbI. 3a CYeT NoAayy pacTBOPUTENA B
BOAONOAAIOULYIO0 KONOHHY M nofibema 06pa3yiowerocs paccona no
paccononofbeMHoi Tpybe NPOU3BOAAT Pa3MbIB MOArOTOBUTENb-
HOW BLIPABOTKM M 0TpaboTKy nnacra B npeaenax Kamepsl [4].

Hepocratkom 31010 cnocoba aBnseTca ero manas addex-
TUBHOCTb MpK pa3paboTke NNACTOBLIX 3aNeXeN Mose3HbIX
MCKONAeMblX Manowm MOWHOCTH,

WN3BecteH cnocob cHOMKN CKBAaXMH Npu NOA3EMHOM Bhille-
naduBaKuu conei, BKNOYAKOWNI BypeHue CKBaXMH W ruapo-
paspsiB conaHoi 3anexu [5].

Ero HepocTaTkom sBnseTca 1o, YTo c60MKA 3aKAYHbIX U
AOObIYHBIX CKBAXMH MU KaMep BblWeNauynBaHus c NOMOLLbIO
fldxe HanpaBneHHbIX TMAPOPA3PLIBOB NPUBOAUT K Pa3BUTUID
TPeWMnHOBATOCTH B NPOAYKTUBHLIX nnacrax B MPOU3BONbHBIX
HanpasneHuax. pu 3TOM He UCKNIOYAETCA BO3MOMKHOCTS
06pa3oBaHus HexenatenbHoi TPeLUHOBATOCTH B nepekpsi-
BAIOWMX W NOACTUNAIOWMX NOPOAAX, KOTOPbIE MOTYT CTaTh, C
OAHOW CTOPOHBI, PUALTPALMOHHBIMU KaHanaMu ans npopbiBa
FPYHTOBbLIX W NNACTOBLIX BOA B 30HYy 0TPaboTku, a ¢ Apyroi
CTOPOHbI — MWUrPaLWUOHHBIMUK NYTAMK YX0A4a PaboYUX areHTos.
3TH NpoUECCH PE3KO CHUKAIT SBPEKTUBHOCTE AOBLIYM.

MoBbiweHue 3ddekTMBHOCTI 0TPaBOTKM KanMitHbIX MNacTOB
Mafoi MOWHOCTM AOCTUraeTcs TeM, YTo B cnocobe aobsiye
CONEeN NOA3EMHLIM BbIUENAYUBAHUEM, BKIIOYAIOWMM BCHPbI-
TME NPOAYKTUBHOTO naacra CKBaMUHaMK, cOOMKY CHBAMMH,
(hopmupoBaHue kamep BblleNaynBaHIs, Nofady pacTeOpUTENS
B 3aKa'4Hble CKBaXMUHBI U M3BNeYeHMe obpasyiowerocs paccona
Mo OTKAYHbIM CKBaXMHAM, COOIKY CKBRXMH W HOPMUPOBaHME
Kamep BbilenaiyuBaHuA OCYWECTBARIOT CEThIO FOPU3OHTANBHEIX

Effective well construction and quality opening of producing
formations are the fundamentals of successful activity of the
whole geotechnological enterprise. Using conventional tech-
nologies the solution of this issue is connected with a number
of obstacles, especially drilling inclined and inclined-horizontal
wells under conditions of difficult deposition and small layer
thickness. The task gets easier when using coiled tubing units,
which have been implemented with increasing tempo for oil and
gas well construction and operation[2]. Suffice it to say that
today there have already been developed over 50 technologies
for well workover, inflow stimulation and logging and over 100
of special technologies of drilling of inclined-horizontal bores,
as well as underbalanced drilling.

The analysis shows that many of the technologies could be
efficiently implemented in mining, particularly in development
of salt deposits.

It is known that production of mineral wealth by leaching is
anew promising approach of opening of salt deposits and their
development. The industrial use of such production techniques
is based on technical-economical, social-economical industrial
activities. The progressive nature of new technologies allows
significant reduction of the harmful impact on environment
comparing to conventional approaches. So, the production of
mineral wealth with wells allows significantly reduce factory
waste, exclude labor-extensive operations aimed at filling of
mined-out space, reduce time for land restoration for further
efficient use. Also are excluded such activities as: transport-
ing, grinding and storing of excavated ore, blasting operations,
storing of tails after technological ore processing.

It is known a way to produce salts with downhole leaching,
when producing salt formation is opened with a well, with in-
stalled casing, water feeding and brine lifting string. Because
of solvent feeding to water-feeding string and lift of gene-
rated brine though brine lifting pipe there results flushing of
preparation output and layer development within the limits
of its chamber[4].

The disadvantage of the approach is its low efficiency while
developing seam mineral wealth of small thickness.

There is a way of well linkage when leaching salts that in-
cludes well drilling and fracturing of salt deposits[5].

The disadvantage of the way is that linkage of the injection
and production wells or leaching chambers with the help of
even directed fractures leads to development of fissuring in
production layers in arbitrary direction. At the same time
there is still a chance for formation for undesirable fractures
in covering and underlying rocks, that, on the one hand could
be filtering bore for inrush of underground and stratal water
into the treatment are, and from the other hand — migratory
way for lost circulation of working agents. These processes
sharply decline production efficiency.

The efficiency increase of thin potassium layers development
is achieved when salt is produced with downhole leaching, that
includes formation exposing with wells, well joining, creation
of leaching chambers, solvent feeding to injection wells and
production of brine though evacuation wells, the well joining
and creation of leaching chambers is created with a number
of horizontal bores, by means of drilling of these bores, using
coiled tubing units and coiled tubing.

Fig.1 shows a diagram of location of producing and injec-
tion wells when developing thin salts deposits with leaching,
fig. 2 — aspect A-A of fig. 1.

The development of thin layers of potassium salts is as fol-
lows,

Thin potassium layers are opened with a number of injection
wells 2 and producing 3 wells. The joining of injection and pro-
ducing 3 wells, as well as creation of lying leaching chambers
4 among the wells inside potassium layers with the purpose to
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HAYKA/SCIENCE

CTBONOE nyTeM ux bypeHus ¢
MCNONBL30BAHUEM KONTIOBWUH-
rOBbIX YCTaHOBOK W rubkoit
LEeNbHOTAHYTOM TPYObLI.

Ha puc. 1 uzobpaxeHa cxe- A
Ma pacnonoXeHus foBbIYHbIX
M 3aKAYHbIX CKBAMWUH Npu
pa3paboTke CONAHbIX 3anexeit
Manoi MOWHOCTW METOAOM
BbllLeNa4yMBaHNA, Ha pUC. 2 —
pa3pe3 A-A Ha puc. 1.

Cnoco6 pa3paboTku nnac-
TOB KanWiHbIX conei manoi
MOWHOCTH 3aKNK0YaeTCca B
Cneayowem,

Kanuitnele nnactel 1 Manoi
MOLHOCTU BCKPbIBAIOT CETbIO
3aKayHblx 2 v fobbl4HbIX (OT-
KauHbix) 3 ckBawuH. Cooilky
3aKayHbiXx 2 U BoBbIYHbIX 3
CKBAMMWH, a TaKkxe hopmupo-
BaHUe «newaynx» kamep Bbl-
WenayneaHus 4 Mexay ckea-
MUHAMKU B KaNWidHbIX nnacrax
1 Manoi MOWHOCTH C Lenblo
UCKNOYEHUA BO3MOMKHOCTH
pa3BuTUs UNLTPALUOHHBIX
KaHanoe B HeXenatenbHoM
HanpaBneHUMW, B 4aCTHOCTK B
MOACTUNAKOLWMX 8 U NepeKpbI-
BaiolMx 9 nopogax, ocyuwecr-
BNAKOT C NOMOLWbLID NPOXOAKHK
FOPU30OHTANbHBLIX CTBONOB 5 B CONAHLIX npacrax nyrem Mx
BypeHus ¢ UCNoNb30BaHUEM KONTIOGUHIOBBIX YCTAHOBOK 6 U
rubKoi 6e3mydToBOI LENLHOTAHYTOM TPYOLI 7. NonyYeHHbIi
B Kamepax BbillenaunBaHmus Paccos 0TKa4YMBaloT U3 AOObLIYHBIX
CKBa¥MWH 3 1 NOAAIOT Ha nepepaboTky.

Takum obpa3zom, npegnaraemblit cnocob No3BoaAeT NOBLICUTL
3 HeKTMBHOCTL pa3paboTku
NNACTOB CONAHBIX 3anemen
Noa3eMHbIM BhilLena4ynBaHem
3a CHeT:

e pbecneyeHna HafeKHON
cOOMKM 3aKaYHbIX W OTKAY-
HbIX CKBAXUH;

®* WCKNHYEHWUA BO3MOMHOCTH 3
pa3BuTMA GUNLTPALMOHHbIX

Puc. 2. Pa3pe3 no nuxuu A-A
Fig. 2. Aspect by A-A

Puc. 1. Cnoco6 pazpaboTku NNACTOB CONAHBIX 3anexen Manoi MOLUHOCTH
NoA3eMHbIM BbiljeNaynBaHUeM.
Fig. 1 development of thin salt deposits with downhole leaching

exclude an opportunity for development of filtration bores in
undesirable direction, in particular in covering 8 und underly-
ing 9 rocks, is effected with a help of drilling of horizontal bores
in salt formation 5 with coiled tubing units 6 and coiled tubing
7. The brine that appears inside leaching chambers is pumped
out of production wells 3 and fed to processing.

KaHanoB B HEXenaTenbHblx
HanpasneHWAX, W B 4acT-
HOCTW B MOACTUNAIOWMX U
nepeKkpbIBaUUX NOPOAAX.
Mpu cTtonboeoit cucreme

pa3paboTku confHbIX nnac-

TOB NOAroTOBKY cTonba Be-

ayT [6] nyTem npoxoAKku no

obenm CTOpOHaM ONWHHOTO

3abos (nasbl) rpynnsl rop-

HbIX BLIPAaboTOK, B TOM Yyucne
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TPAHCNOPTHOTO, BEHTUNA-

LMOHHOTO W KOHBEHEpHOro
WTPEKoB, a TaKkxe pasrpy-
HaloWmMX U BCNOMOraTe/bHbIX

BbIPaboToK.
[Mocne NOAroTOBKW TaKUM
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obpasom cTonba K BoleMKe
M3BNEKAIOT CONAHOW nnacT
ANVHHLIM 3260€M Ha NONHYI0
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MOWHOCTb (0AUH MAKM HECKONBKO CNOEB NONE3HOT0 UCKONa-
emoro).

B kauectse npotoTina ssibpaH cnocob BbieMKK KanUitHbIX
NnactoB CTONB0BOM cHCTEMOM Pa3paboTku, NONYYMBLINIA WK-
poKoe pacnpocTpaHeHue Ha (TapoBUHCKOM MecTopoXaeHuu
KannitHbix coneit [7].

Mpn npoBefeHUn OYUCTHLIX PaBOT BO3HMKAKOT npobnemsl,
CBA3AHHbIE C HAaNM4YMEM OMACHLIX ra3ofMHaMUYecKMX ABne-
Huit ([OA), Hanpumep, B 30Hax NOKaNbHbIX reonorMyeckux
HapyWeHWI TUNA «MyNb/ NOTPYNEHUsAY, XapaKTEpPU3yeMblx B
page cnyyaes o4eHb Honbwoi mowHocTeio (6onee 1000 T1/c)
W obnafaoiwux 3hGeKToM KHeOMUAAHHOCTUY nposBNeHuns
BO BPEMEHW u npocTpaHcTee. MeponpuaTus no GesonacHoi
0TpaboTKe KanuitHoW 3anexu, npumeHsemble Ha PYM «M0 “be-
NapycbKanuin“y, 6asupyioTcs Ha npuHLUMNe MHULUMUpoBaHua A
Cc nomoubio 6ypoB3psiBHbLIX PAGOT, YTO NPUBOAUT K OCTAHOBKE
OYMCTHBIX PaboT M NPOCTOI0 LOPOrOCTOALLErO 060PYAOBAHUA.
B3pbiBbl B 04MCTHOM 3ab0€ OCYLIECTBASIOT AUCTAHLMOHHO U NPY
3TOM pa3pyuwatT 4acTb TMAPaBANYECKUX K INEKTPOTEXHUYECKUX
3N1EMEHTOB 0YMCTHOTO 0BOPYAOBAHUSA.

N3sectHol Takke cnocobel Gopb6Ll € rasoguHaMUYecKUMU
BbIBPOCAMN C NOMOULLIO BYypeHUs WNYPOB 1 Pa3MbiBa BOAHBIMM
pacTBopamu onacHbix 30H. Kak npasuno, GypeHuem obbiuHbIM
CNoco6oM BCKpbITh HAapylweHus (MyNbabl) B TPYAHOAOCTYMHbIX
MecTax npakThyeckn Heso3moxHo. Kpome toro, npu paspaboTke
NerkopacTBOPUMbIX CONAHbLIX MECTOPOMAEHUIA B BbipaboTKax
OTCYTCTBYET TPY60NPOBOA ANA TPAHCNOPTUPOBKM BOfbI. [o3TOMY
TaKue cnocobbl 6OPLObI C ONACHBIMU FE0NOrNHECKUMI HAPYLIEHN-
AMU B CONAHbIX NAcTax npu ux pa3paboTke He NpUMEHSAIOTCA.

Taknm 06pa3om, HeOCTATKOM YKa3aHHbIX CNOCOGOB BblEMKM
MoNe3HbIX UCKONAEMbIX ABAAETCS:
® CHUMEHWE CKOPOCTU U 3D DEKTUBHOCTH BbIEMKU CHNLBUHMTO-

BOV 3aN1€XU NPU HaNNYMK B NaBE re0NOrUYECKMX HapyLeH it

TUNA «MYNbJ NOTPYMEHUAR;
® manas addexTuBHocTs npegotepawenna [N ¢ nomousio

GypeHus wnypos 06bIYHbIMI METOAAMM M CNOCOGAMM NPU Ha-

NUYUU «MYNbJ NOTPYKEHUAY» B TPYAHOROCTYNHLIX MECTax;
® CYWecTBylOWas onacHocTh BbIGPOCA CONM M rasa faxe Ha

NoCneAHUX 3Tanax NPoOXoKAEHWUA MyNbAbl NABOI NPU BLINOA-

HEHUW KOMNAeKca MeponpuaTUil No e8 HHULUALWHK.

Japaueit u306peTeHns ABNAETCA NoBLIWEHUE 6E30MacHOCTH
U 3 DEKTUBHOCTU BLIEMKU KaNUMNHON 3aNeKU NOA3EMHBIM
cnocobom.

[na pewenua nocTaBneHHON 3agaum B cnocobe BuleMKH
CONAHBIX NNACTOB, BKAOYAlOWEM BbLIEMKY NNACTOB CONAHOM
3anexu cton6oBoi cuctemMoilt pa3paboTKW C U3BNeueHUEM
noNe3Horo UCKONaeMoro ANUHHLIMU OYUCTHBIMU 3a60AMM, 06Ha-
PyeHue NoKanbHbIX Te0N0rMYECKMX HAPYLWEHWIA THNA «MYMbA
NOTPYXEHUA» U WX MHULIMMPOBAHWE, HANUYME HApYIIEHWA U
MX MECTONONOMeEHUe onpeaenaioT reou3nyecKummn meTogamu
nepej Ha4yanoMm OYMCTHbIX PabOT, MHULMUPYIOT HapylweHns
BO/IHbIMU PACTBOPaMMU Yepes CKBaMMUHBLI, NPOBYpPEHHbIE KO-
TIOBUHIOBBIMUM YCTAHOBKAMM TMBKOI LENbHOTAHYTOI Tpy6oii
CO cneunanbHeiMU Hacapgkamu (puc. 3), nony4YeHHblit pacTsop
MpyU 3TOM YTUNU3MPYIOT.

BuieMKy NNacToB conAHbIX 3anexei No npegnaraeMomy cno-
coby ocyuecTBAAIOT ceayloWnM 0bpasom.

MoaroTosky cTon6a BeayT Tak. B nepsyio o4epess NPOXoAAT
naHeNbHbli KOHBEepHsIi WTpeK 1, 3aTeM KOHBelepHsii 2 1
BEHTUNAUMOHHBIA 3 WTpeku nasel. Mpu 3tom ansa nposege-
HUA BEHTUNALUWOHHOTO WTPeKa 3 Hape3awT BCNOMOraTensHble
BbIPABOTKM 6, KOTOPLIE UCMONL3YIOT B AaNbHellWeM ANg Npo-
XOAKU Pas’rpymaiowero 5 u TpaHCNOPTHOIO 4 WTPEKOE Naskl.
B nepuoa MoHTaxa 04MCTHOrO 060pPY0BAHUA B OYUCTHOM
3aboe 7 u3 BCcnoMorartenbHbIX BLIPaboToK 6 reodusndeckumu
MeTogamMmu onpeaensaT Hanuyne M MecTonoNOXMeHWe N0KaNe-
HbIX F@ONOTUYECKUX HAPYLIEHUI TUNA KMYNbA NOFPYHEHNUAS 8.

Thus, the proposed way allows increasing efficiency of devel-
opment of salt deposits with downhole leaching:

* a reliable joining of injection and production wells is pro-
vided,

® there is no opportunity for generation of filtration bores in
undesirable directions, in particular in covering and underly-
ing rocks.

Using column way (system) of development of salt deposits,
the preparation of column [6] is effected with drilling both
sides of the long bottom of the group of excavation, as well as
transport, ventilating and belt heading, as well as downloading
and auxiliary entries.

After column preparation in such a way, they extract the salt
formation with long bottom production in full (one or several
layers of mineral wealth).

As a prototype they have chosen the way of extraction of
potassium layers with column way of production that have
widely been implemented by Strarbinsky field [7].

During cleaning jobs there arise problems connected with
the presence of dangerous gas-dynamic effects, for example
in zones of local geological abnormality, for example “run-
ning in trough”, that is characterized in a number of cases
with large deposits (over 1000t/s) and featuring the effect
of sudden demonstration in time and space. The activities
aimed at safe production of potassium salt applied by Be-
laruskaliy are relying on gas-dynamic effects initialization
with drilling and blasting, that leads to stopping of cleaning
activities and expensive equipment. Explosions in produc-
tion face are effected distantly, and with this they destroy a
part of hydraulic and electrotechnical elements of cleaning
equipment.

There are also known approaches against gas dynamic
outbursts with blast-hole drilling and flushing dangerous
sections with water solutions. As a rule, it is almost impossible
to open abnormalities (trough) in hard-to-reach areas with
conventional drilling. That is why such ways of treatment of
dangerous geological abnormalities in salt deposits during its
development are not used.

Thus, the disadvantages of the mentioned ways of production
of mineral wealth are:

* reduction of speed and efficiency of extraction of sylvinite
deposits provided the lava has geological abnormalities, like
“running in trough”;

* low efficiency of dangerous gas-dynamic effect prevention
with blast-hole drilling with conventional approaches and
ways, if the “running in trough” is located in hard-to-reach
areas;

* existing danger of salt and gas outburst even on later stages
of passing through with lava after accomplishing measures
aimed at its initialization.

The goal of the inventor is to increase safety and efficiency
of downhole potassium salt production.

In order to solve the task aimed at way of extraction of salt
layers, that includes extraction of layers of salt deposits with
column way of development with production of mineral wealth
with long production faces, exploration of local geological
abnormalities, type “running in trough” and its initializing,
the presence of abnormalities and its location is detected with
geophysical approaches before beginning of the activity, initi-
ate the abnormalities with water solutions though wells, that
are drilled with coiled tubing units with special nozzles (fig.3),
the solution, obtained as a result of it has been recovered.

The production of salt deposits in accordance with the pro-
posed way is effected as follows:

The preparation of the column is as follows:

In the first turn they pass panel belt heading 1, than conveyer
2 and ventilating 3 bords for lava. At that, for the purpose of
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Mpyu oBHapy#eHWM TaKMX HapylWeHWit U3 NOATOTOBUTENbHbIX
BbIPABOTOK 6 C NOMOULBIO KONTIOGMHIOBOI YCTaHOBKM 9 U THO-
KOW LleNbHOTAHYTON TpyBbl CO CreunanbHbiMu Hacaakamu 10,
KOTOpLIE NO3BONAT OCYWECTBAAT BypeHue Noa No6bIM yrnom
W BCKPLIBATb MyNbAbl 8 B CaMbiX TPYAHOAOCTYMHbIX MECTaXx,
BOJIHbIM PacTBOPOM PABHOMEPHO U NONHOCTLIO PACTBOPAIOT
obHapyxenHble HapyleHus. Mony4eHHbld Npy 3TOM pacTeop
YTUNU3UPYIOT.

Becst 06bem paboT no 06HapyKeHuio n pacTBOPEHHIO BbINOA-
HAIOT 40 HaYana o4UCTHLIX PaboT, NO3TOMY 04MCTHbIE PabOTHI
NPy Nepexofie Takux HapylieHuit BefyT B 00bIYHOM TEXHONOT M-
YecKoM pexume, 6e3 0CTaHOBKM UAW NPUOCTAHOBKM paboT.

Takum obpa3som, npeanaraemblit cnocob nossonser IPpex-
TUBHO ¥ He30NacHO OCYLECTBAATH BblEMKY CONAHBIX NNACTOB.
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Puc. 3. (xema pa3paboTKu CONAHbIX NNACTOB C NPUMEHEHHEM KONTIOGMHIOBbIX TEXHONOT Ui
Fig. 3. The way of development of salt deposits with coiled tubing equipment.

conducting ventilating bord 3 they cut auxiliary excavations
6, that are later used for passing of unloading 5 and loading
4 bords of lava. During mounting stage of cleaning equip-
ment in cleaning bottom 7 from auxiliary excavations i with
geophysical means they detect presence and location of local
geological abnormalities like “running in trough” 8. Should
such abnormalities be detected from preparation excavations 6
with coiled tubing unit 9 and coiled tubing with special nozzles
10, that allow drilling at any angle and open thoughs 8 in any
hard-to-reach sections, they uniformly and completely dissolve
the detected abnormalities with water solution.

The entire scope of work aimed at detection and dissolution
of “running in trough” has been effected before beginning of
cleaning activities, that is why cleaning activities when pass-
ing such abnormalities are conducted in normal technological
mode, without stopping or interruption of the activity.

So, the suggested way allows effect safe and efficient produc-
tion of salt layers.
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®PE3EPOBKA 3AMNOPHOIO KJTAMAHA TPV
MOMOLLN KABEJTbBHOW TEXHOJ10T U

C. Kpiorep, SPE, Welltec, n Tcanemcmaitnp, SPE, u C. Mupmen,
Hydro

MosBuACA HOBbIH PEBOMOLMOHHBIH METO[, KOTOPbIA No3BoNAET
OCYWecTBAATL BypeHue C MCNONb30BAHUEM INEeKTPUYECKOro kabens
B COYETAHWMU C NPOBEPEHHON TEXHONOTUEN CKBAMHHOIO TPaKTOPa.

C pa3BuTMEM TEXHONOTUW CKBAXMWHHOTO TPAKTOPA W 3aBOEBAHM-
em el0 BCeolllero J0BepUa B TEYEHUE HECKONbKUX NOCNEAHUX NET,
HayanocChb UCNONb30BAHUE IKOHOMUYECKM IDDEKTUBHOrO METOAA
dpe3epoBKy CNeUManbHOro CKBAXMHHOTO 060pyaoBaHua (T.e. Kna-
naHos, NpoBOK W T.4.) B KAYeCTBe anbTepPHaTMBLI CYWECTBYIOWNAM
meToaM. ITa TexHoNorna ABNAeTCs 0cobeHHo BocTpe6oBaHHON Ha
MOPCKOM 060PYAOBAHMUM, TAE CYLWECTBYIOT JKECTKHE OrpaHNU4eHuns B
noructuke. CTaTba ONMCHLIBAGT BLINONHEHWE peanbHbIX Onepayuii u
NpoLecc pa3BuTUA ITOH TEXHONOTUW.

Camoit nepeoi onepauyuei, ncnonb3yolei hpeseposaHue 3aco-
PEHHOro CTBONA NPH NOMOLLM 3neKTpuyeckoro kabens, bbina onepa-
LA, BiNonHeHHas B 2003 rogy Ha HedTaHoi nnatdopme B CesepHom
mope. OHOAMCKOBLIH CTONOPHBIA KNanaH 3acTpa B 3aKpbLITOM Nono-
WeHuu, 1 TpeboBanoch HeMeLIEHHO BLIBECTU HETAHYIO CKBAKUHY
Ha pabouuit pexum fobuiyn. B xope MCNbITaHWi{, NpefecTsyoWmnx
peasibHoMy NpoBegeHuto paboT, cama KoHUenyus onepayum nposepsa-
Nack Ha cywe C npeanonaraembim Bpemexem GypeHus B 35 MUHYT Ans
6ypeHus 80-1 MM (3.15 AtoiiMa) cTBONA Yepe3 «Cynep-xpoMUpoBaH-
Hblii» KnanaH TonwmHoit 2 cm (0.79 proitma). Obuiee paboyee Bpems
Ha BeCh npoliecc hpe3epoBaHua B CKBaXMHe cocTasuno 11,5 yacos ¢
MOMEHTa Hayana MoHTaxa 06opyaoBaHUA W 10 €ro AEMOHTAMA, XOTA
caM npouecc pe3eposaHus 3aHumMan nuwb 7 MUHYT. B xoge pabor
BeCh Bbl()pe3epoBaHHbIi MaTepuan Obil NOAHAT HA NOBEPXHOCTb, U
TPYAHOCTM C KOHTPOAMPYEMOiA NOTEpeit CKOPOCTU AROBLIYM U NOAHS-
TUEM BLIpe3epoBaHHOro AUCKa BN pelleHsl.

Mpu pa3sutumn KabensHoro BypeHna MCNONbL30BANACh BYHKLU-
OHaNbHOCTb CKBAMMHHOro TpakTopa ana obecneyeHus Beca Ha
[IONI0Te ¥ YNPaBNeHNs PeaKTUBHbIM KpyTAWMM MomMeHTOM. Bonpoc ¢
orpaHuyeHHoM obLeit MOWHOCTbIO Bbin peweH paspaboTkoit cneuu-
afbHbIX [ONOT ANA CrieluanbHbix paboTt, OCHOBaHHbIX HAa NpUHLMNe
«XMPYPrUYecKoro» BMewWarensCTea. [lonosHUTENbHbIM NPeUMyLecT-
BOM ABNANOCH TO, YTO PUCK 3aCTpeBaHUA U3-3a 3aknnHueanus KHbK
B 06beKTe UK B CTPYIKKe BbiN NPaKTUYECKU CBEAEH K HYNIO NyTeM
TOYHOTO NO3MLMOHUPOBAHNA.

MTUBINGCONFERENCE
4-5APRIL 2006 HOUSTON, TEXAS

=

MILLING OF ISOLATION VALVEWITH
WIRELINE-CONVEYED TECHNOLOGY

C. Kriiger, SPE, Welltec, and T.Salemsminde, SPE,
and S. Myrmel, Hydro

A revolutionary drilling technique has emerged al-
lowing drilling with electric wireline utilising metal
machining technology in combination with field proven
Well Tractor technology.

As the Well Tractor technology evolved and confidence
was gained during the past several years, the application
of a cost efficient method for milling of specific down-
hole hardware (i.e. valves, plugs etc.) as an alternative
to existing methods has emerged. The technology is
specifically needed on offshore installations where the
logistical limitations are high. The article will describe
the actual operation and the process of developing the
technology.

The first ever operation involving the milling of a
blocked borehole on wireline was conducted in late 2003
in an oil producer on a North Sea platform. A single plate
isolation valve was stuck in closed position and it was
imperative to get the oil producing well on-stream at
short notice. During the tests leading up to the actual
operation, the concept had been tested onshore in a
test-loop with an estimated drilling time of 35 minutes
to drill an 80 mm (3.15") hole trough a 2 cm (0.79") thick
“super chrome” single flapper. The total operational time
in the well for the entire milling operation was 11.5 hours
from rig-up to rig down while the milling itself only took
7 minutes. During this operation all milled material was
retrieved and the challenges of controlling stalling and
actual control of the retrieval of the milled out plate
were met.

The development of wireline drilling used the Well
Tractor features to achieve Weight On Bit and reactive
torque control, while the limited total power available was
addressed by designing specific bits for specific applica-
tions based on an approach of “surgical” intervention.
The added advantage is that the risk of getting stuck by
wedging the BHA in the object or in cuttings has been
virtually eliminated by targeting a well defined area
within the object itself.
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JOBREAPIHOE GIIACEHIE
MPOCEBLIEN HEGTHHON CKBAKUH
MHHOBALINOHHBIM CTTOCOE0M MMPU
NOMOLLM KONTIOBUHIOBOW TPYEbI

Mahajan, SPE, BJ Services Indonesia; H.M. Anb-Amanmu, SPE,
Brunei Shell Petroleum; u Ji.H. Moptmau u A.P. Teppu, SPE, BJ
Services

4 36 01AMOBLI KOHRYKTOP BbiN YCTaHOBNEH Ha mMy6uHe 40 MeTpoB
Ha mope B bpyHee. [ogbemHan ycTaHOBKA MCNONb30BaNack ANs
OypeHns ABYX CKBaXMH NOCPEACTBOM OAHOTO KoHaykTopa. Mepsas
ckBaxnHa (CkBaxXMHa-A) 6blna ycnewHo 3aBepuieHa Npu NOMOLM
«UHTENNEKTYanbHOro» 3aKaHYMBaHUA B 7-Mu gloMMoBOM obcagHOM
konoHHe-xBocToBuKe. Bropas cksamuHa (CksawuHa-b) Haxopunace
B npouecce ctpoutenscrea. Ha o6e ckBamunbl 66100 yiKe noTpayeHo
MHOTO MUNIMOHOB A0N1N1apoB. M B 3TOT MOMEHT 36 JI0MMOBbIN KOHAYK-
TOp onycTuncs Ha 15 awimos. Takas npocaaka KoHaykTopa 6bina no-
CTaTO4YHO# ANA TOTO, 4TO Bbl CTaTh NPUYMHON NPOBaNa CTPOMTENbCTBA
cKBaXMHbI (13-3/8 aroiimosan o6cagHan KoNoHHA Bbina noBpexaeHa
1 6ypoBas KooHHa Gbina NoTepsHa B CTBOAE), M CUALHOTO NPOAONL-
HOrO M3rnba yiKe 3aKOHYEHHOI CKBAMMHBI. ITO COOLITUE NOCTABUND
pesynbTar Bceid paboThl nog yrpo3y cpuiea. 06e obcagHble KONOHHbI
avameTpom 13 3/8 grofima GbinK 3aueMeHTUpoBaHbl B 36 [10/iMOBOM
KOHAYKTOpe. Onepamp 0TYAAHHO WCKaN BO3MOMHOCTM COXPaHWUTb
x0TA Obl NEpBYI0 CKBAXMWHY C NpeAnonaraeMsiM yposHem Ao6biuM
5000 6appeneii B cyTKM.

Cratba OnuMchblBaeT NPOLECC NOMCKA peweHus, pa3paboTky 1 camo
BbINONIHEHUE ONepaLuu, a TAKKe MeTOAbl, MCNONb3yeMble Ana crace-
HUA CKBaMWHBL. LlemeHTHOe coepuHeHue mexay 06cagHoN KONOHHOM
W KOHAYKTOPOM BbINO0 YAANEHO NPU NOMOWU KONTIOGUHIOBO TPYOHI,
CKBXMHHOW Kamepbl W rMApaBAUUYecKoro gomkpara. CTatba BKAIO-
YaeT Takme WHPOPMaLMIO, NONYYEHHYID B X0[e TaKoW HeoBbIYHON
onepayum, C NOMOILLIO KOTOPOI CKBaXWHa ObiNa yCNewHo BoliBeeHa
Ha ypoBeHb fobeiun B 5000 Gappeneit B feHs.

SPE ¢

HALYBHbLIE UHCTPYMEHTHI )14

NOABOAHbLIX OMEPALLA, CITYCKAEMBbIE

YEPE3 HACOCHO-KOMIPECCOPHbIE TPYEbI
.M. Ken6u, SPE, u I. Maken3u, SPE, Baker 0il Tools

Konnyectso nopsoaHbix CKBaXUH YBENNYUBALTCS, YBENUYUBAETCA U
noTpe6HOCTL B AlelieBbix onepauusx Yepes HKT Ha yxe aeicTayiouux
CHKBaXWHax. E)KG,D,HEBHO Ha NOABOAHbIX CKBaXWHAX BbINONHAKTCA
onepayuu yepe3 HKT ¢ npumeHeHnem 6onblioro KOAUYECTBa CyAOB,
OT OAHOKOPNYCHLIX KOpabnei unu Manbix NOAYNOrpyMHbIX CYAO0B, A0
Bonblwmx HypoBbix ONepawuit, BbINONHAEMBIX NPU NOMOLIM NAABYYMUX
6ypoBbIx yCTaHOBOK. O4eHb YacTo NpK BLINOAHEHUM YIOMAHYTOr0 TUNA
BOCCTAHOBUTE/IbHbIX MW NMKBUAALMOHHBIX ONepaLnii Ha NoABOAHbIX
CKBaX{WHAX YCNOBWA MOTYT OKA3aTbCsA KpaWHe CNOXHLIMK KaK Ansa
anepartopa, TaK U ANA NocTaBLmMKa yenyr. bonblioe KONUYECTED CTapsix
NOABOAHLIX CKBAXKWUH nonanum K IKCNNYaTUPYIOWMM UX KOMNEHUAM
nyTem 6OLLIOTO KONUYECTBA CAENOK KYNAW-NPOAANM, B pesynstare
Yero WHOTAA B HaMYWUKM UMEETCA AaneKko He BCs HeobxoanmMas AOKy-
MEHTaLWs O CKBAKMHAX. Yacto peansHeie y

AMUHBI MO ﬂea pe,qeneunumus
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SUCCESSFUL RESCUE OF A BUNKE
Ol=WEEEWITH INNOVATIVE COILED-
TUBING SOLUTIONM. MAHAJAN, SPE,
BJ SERVICES INDONESIA;

N.M. Al-Araimi, SPE, Brunei Shell Petroleum; and L.N.
Portman and A.R. Terry, SPE, BJ Services

A 36" conductor had been set in 40m of water, offshore
Brunei. A jack-up rig was being used to drill two wells
through this single conductor. The first well (Well-A) was
completed successfully with a smart completion in a 7”
liner. The second well (Well-B) was under construction.
Multiple millions of dollars had been spent on these two
wells. It is at this point that the 36" conductor sank by
15 inches. This slumping of the conductor was enough to
cause a failure of the well under construction (13-3/8"
casing failed and the Drill string was lost in hole) and
severe buckling in the already completed well. This event
had potentially rendered the entire operation as nonpro-
ductive. Both 13 3/8" casings were cemented into the 36"
conductor. The operator was desperately looking for any
ideas to save the first well, which was expected to produce
some 5000 BOPD.

This paper describes the thought processes, engineer-
ing and the job execution techniques involved with the
rescue of this well. The cement bond between the casing
and the conductor was removed and the casing was suc-
cessfully re-tensioned. Several innovative techniques
were utilized, using coiled tubing, a down hole camera
and hydraulic jacks. This paper is intended to share the
knowledge gained during this unusual intervention, which
successfully brought the well on stream with initial gains
of 5,000 BOPD.
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THROUGH-TUBING INFLATABLE
INTERVENTION TOOLS AND
TECHNIQUES IN A SUBSEA WELL
ENVIRONMENT

G.M. Kelbie, SPE, and G. Mackenzie, SPE, Baker 0il Tools

With the number of subsea wells increasing so has the
requirement to be able to provide lower cost throughtubing
live well intervention solutions to a number of well servic-
ing problems. Through-tubing operations on subsea wells
are routinely being conducted from a variety of vessels such
as monohull or smaller semi-submersible vessels through
to larger drilling based rig operations. Many times when
performing said remedial or abandonment work on subsea
wells the conditions can prove to be extremely challenging
to both operator and service provider. Many of the older
subsea wells have come to the operating company via a va-
riety of mergers and/or acquisitions and may prove to have
a limited history. Often the actual conditions and geometry
ofthe wellbore can be unclear until the subsea well is ac-

However, rat this point; the intervention
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, CMIyCKaembix yepes HI{T He roBopA yn(eoﬁ

THO/ XapaKTEPHOI OCOBEHHOCTU NPUMEHEHUS — CNYCKE B CKBAWMHY
nM60 Ha aneKTpuyeckom Kabene, nubo Ha KONTIOBHUHIOBOH TPYOe Ans
nposeaeHus paboT Ha AeiiCTBYIOWEN CKBAXMHE, 3a4acTyio Haubonee
HepooueHeHHbIM NnperMyLecTeOM HaayBHOTO ynﬂOTHHTE‘.ﬂbHDTO WHC-
TPYMEHTa ABAAETCA BO3MOKHOCTb YCTAHOBKM €70 B WHPOKOM AUanasoHe
[MaMEeTPOB U YCIOBMIA cpefibl. ITa XapaKTepUCTUKA UHCTPYMEHTA AaeT
oneparopy BO3MOXKHOCTb c:-'rpaﬁa'rblaarb MHOMOYMUCNneHHble CUEHAPHKW B
3aBUCUMOCTY OTTOTO, C KAKOW CUTYaLMeH OH MOXET CTONKHYTLCA. Takon
NoAxXof K paboTe 3HauNTeNbHO CHUMKAET KONNYECTBO HEOOXOAUMBIX Ha
60]}1’y WHCTPYMEHTOB ONA BbINONHEHWA MHOMOYUCNEHHbBIX onepau,hﬁ,
CBOAIA K MMHUMYMY BO3HUKAIOLME B 3TOM CBA3M NpOBAEMbI TOTUCTHKY,
xpaHeHus u 3atpat. OguH 13 ciyyaes OnNMChIBaeT, Kak naaHupyemas
paboTa Ha CKBKMHE el [10 YCTAHOBKK MOCTa AN1A YCTPaHeHNA Teuu 3a-
KOHYMAACH UCMONL30BAHMUEM HAYBHOTO MHCTPYMEHT, YCTAHOBNEHHOTO
B NO[BOAHOI (hOHTAHHOI apmarType, Tak Kak Tpyba Buina nospexaeHa
NP CNYCKE B CKBAMMHY.

SPE 99415

NCMNOJIb3OBAHUE BbICOKOYACTOTHOW
BUBPALIMOHHOW TEXHONOM MW ONA
YNYYLLUEHUSA NOBUMBbHbBLIX ONEPALIAIA N
ONEPALMN KANMUTATBHOIO PEMOHTA B HKT

N.C. xoyn, T. Maken3u, u M. Makrapk, SPE, Baker Oil Tools

an npoeefeHn NOBUNbHbBIX onepauuﬁ, BLINONHAEMbIX NOCPEACTBOM
KONTIOOMHIOBO# TPY6bl, TPAAMLMOHHAA TEXHONOMMA UCMONb30BAHNA ACA
Y3aCTO CO3AAET OTPaHMYEHNA M3-3a NOCTOAHHbIX LIMKNOB CMYyCKONOAb-
eMHBIX onepauui TpyObl Yepe3s HanpasAAIoLLYIO AN aKTUBALMU W B3Be-
feHus aca. VI3BecTHO, YTO NOBTOPAIOWMECS LUKAbI BEAYT K YCTaNnocTu
Tpy6bl U COKpaLLeHUIo CpoKa ee cnybbl. Kpome TOro, HU3KOHACTOTHbIE,
CHUNbHBIE YAaPbl ACA B HEKOTOPLIX CAYyYasnx MOryT NMPUBECTU K TOMY, 4TO
B03Bpalaembiil 06bEKT MOKET BbITh BOUT ellje cunbHee.

Oka3anocsk, 4To BUOpPAUNA U WHCTPYMEHTHI YACTOrO yaapHOro
AeiCcTBMA MMeloT (YHKLMOHANLHO NpeuMywecTeo U 60blyio 3K0-
HOMUYeCKyio 3 deKTUBHOCTL NO CPABHEHWIO C MMAPaBANYECKUMN
acamu, QYHKLMOHUPYIOLWMMU C 3an03aaHnem, B CaMbiX pasnuyHbix
NOBWUNbHBLIX M ONEpauMAX KanUTanbHOro pemoHTa, ocobeHHOo B CKBa-
HUHAX TOPU3OHTANbHBIX U C YAANEHHbIM JOCTYNOM.

B npoTHBONONOMHOCTL ACaM, yaapHble CUCTEMBI BubpayMoHHOrO
TMNA CNOCOGHbLI OKa3blBaTh JOCTATOYHbIE YAAPHbIE YCUAWA HA BbINAB-
NUBAEMbII MHCTPYMEHT C OrpaHUYeHHbIM YCTaHABNMBAGMBIM BECOM UK
M36bITOYHBIM TAFOBbLIM ycunuem, 4to fenaet ux ocobeHHo NPUTOAHLIMHK
QNS MCNONL30BAHUA B paMKax KonTiobUHrosbIx onepauui. Cuctemsl ¢
rUAPaBNAMYECKUM NPUBOAOM CKOH(UIYPUPOBaHL ANA obecneyerus
YAapoB, HanpaBJeHHbIX BHU3 NPU CKaTUK, KU yAapos, HanpaBneHHbIX
BBEPX NpU PacTAMKeHWK. Yaapsl, HanpaBfeHHbIe BBEPX, U YAAPbI, Ha-
npasneHHbie BHU3, obecneqnBaloTcs bes LUKNNYECKoro ABUXKEeHUs
TPYBbI MENY yAAPaMK, TaKMM 06pa3oM, CHUIKAETCA YCTanocTh Tpy6bl.
K ToMy e, KOrfja BblNaBAMBAEMbI MHCTPYMEHT 3aCTpeBaeT B Necke
nubo wname, BPEMEHHOE NpeBpalleHne YacTUL Necka B KUAKOCTb
WK CYCMEH3WIO CepMel Nerkux 4acTbix yAapoB NpWUAaeT onepaluu
No BbLICBODOMAEHUN BbINABINBAEMOTO MHCTPYMEHTA BbICOKYIO BEPO-
ATHOCTL YCNewHOoro 3asepleHna.

[loKyMeHT on1CcbIBaeT NperMylLLecTBa CKBaXMUHHON BbICOKOYACTOT-
HOW BUOPALMOHHON TEXHONOTUM C TOYKMU 3PEHWUA UCNONb30BAHNA ee
c I'IpHMEHEHHEM KONTIO6MHTOBOIA uceisaet paapaﬁmw.

g M’fl:ée conveyed into the well on either electric wire-

line or coiled tubing allowing for live well intervention,
the often less perceived advantage of the inflatable type
packing element is in its ability to be able to be setin a
broad range of both diameters and conditions. Having this
ability allows for the operator to have on board the vessel
the opportunity to cover many different types of scenarios
that may be encountered. This philosophy can markedly
reduce the amount of tools required on board to cover a
multitude of operations minimizing logistical, storageand
cost concerns. One of the presented case histories will
highlight how a planned operation prior to load out to plug
the completion tubular in order to repair a leaking flowline
ended up with the same mobilized tool providing a barrier
while being set in the actual subsea tree due to the tubing
being found to be parted on entering the well.
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USING HIGH-FREQUENCY DOWNHOLE
VIBRATION TECHNOLOGY TO ENHANCE
THROUGH-TUBING FISHING AND
WORKOVER OPERATIONS

L.C. Joppe, G. Mackenzie, and M. McGurk, SPE, Baker
0il Tools

In coiled tubing conveyed through-tubing fishing op-
erations, conventional jarring technology often creates
limitations due to the requirement to repeatedly cycle the
coiled tubing over the gooseneck in order to actuate and
re-cock the jar. It is well known and documented in our
industry that this repeated cycling leads to pipe fatigue
and coiled tubing life reduction. Additionally, the low
frequency, high-impact of the jarring assembly, may in
some cases cause the fish to become wedged tighter.

Vibratory and high frequency impact tools have been
found to provide operational and economic benefits
over hydraulic, time delayed jarring tools in a variety of
through tubing fishing and workover applications, par-
ticularly in horizontal and extended-reach wells.

As opposed to jars, vibratory type impact systems are ca-
pable of delivering significant impact forces at the fish with
only limited set-down weight or over pull available making
them particularly well suited to the constraints of coiled
tubing operations. These hydraulically powered systems
are configured to deliver downward impacts in compres-
sion and upward impacts in tension. Both downward and
upward impacts are achieved without the necessity to cycle
the coiled tubing between impacts, therefore significantly
reducing lowcycle pipe fatigue. Additionally, when a fish
is stuck in sand or debris, temporarily suspending or lig-
uefying sand particles by lighter high frequency blows as
delivered by animpact tool while over pullis applied offers
a higher degree of success in freeing the fish.

This paper will outline the uses and advantages of down-
hole high-frequency vibration technology from a coiled
- ive and also describe the development and

new, modular vibratory impact
ed operating lengt
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CTOMKOCTb K PACTPECKUBAHMIO
MO/, BO3AENCTBMUEM HAMPSIKEHWIA
B CYJIbOUACOAEPXALLEN CPEAE
KONTIOBUHIOBLIX TPYB QT-900 M QT-1000

T.X. Makkoii u ¥. Tomac, Halliburton

Beinu nposeperbl naboparopHsie TecTbi 06pa3L0B KONTIOBUHIOBbIX
Tpy6 QT-900 v QT-1000 Ha cTolikocTs K pacTpecKusaHuio nog peic-
TBUEM HanpsxeHuid B cynbuaconepialleir Cpeje, ¢ uensio onpege-
NEHUA NOMYCTUMBIX rPaHNL paboTsl ITUX TPy B KMCNOTHBIX YCNOBUAX.
Honyctumbie rpaHuLsl paboT B KMCAOTHbIX yenosusax pH-PH2S tpy6sl
QT-900 onuceiBanuce s AokymenTe SPE 93786. HacTosauwmii LOKYMEHT
MPEACTaBNALT AONONHUTENbHYIO MHGOPMALMIO, NONYYEeHHYI0 B X0ae
AanbHEUWNX YTOYHAIOWUX UcnsITanmit QT-900 ¢ nomoubio u 6e3 no-
MOIWLM XumMudeckoro uHrubutopa. Kpome toro, nabopartopHsle TecThl
Ha CTOWKOCTb K pacTpecKkuBaHuio NoA AeHCTBUEM HANPAKEHWt B
CynbhuacoaAepXKalLeil cpeae NPOBOAUANCE ¢ Tpy60i QT-1000. TecTsl
NPOBOAMAUCH TeM Xe 06pa3om, yto 1 ¢ QT-900, UCMONb3YA OKUCNEeH-
HbI BOAAHOM pacrteop ¢ HES nop nasnexunem ot 0,00345 go 100 atm.
W pH ot 3,5 10 6,5 c ucnonb3loBaHueM WHrMbuTopa 1 6es Hero. Tecto-
Bble 00pa3ubl 6panuce y MCXOAHOrO MeTanna us mect pacnonoXeHus
KOCLIX CBapHLIX WBOB. [lonyueHHble pesynsTaThl NPUMEHANNCE ans
MOCTPOEHMUA 30H UCNONL30BAHUA HA gUArpamme pH-PHS.

MOJEJTb FTMAPABIMKW AOJIOTA

AN1A TASUDULIMPYEMbIX
BYPOBLIX PACTBOPOB

X.A. loraH, SPE, u U.X, lakaeHep, SPE, Turkish Petroleum Corp.,
u M.E. Ox6anornsl, SPE, Middle East Technical u.

Onpeaenenue nepenana gasnenus Ha AonoTe ABNAETCA ONHON M3
rnaBHbIX NPobaeM npu onpeaeneHus COOTBETCTBYIOWEN rMgPaBau-
4eckoit mopenu. 06 onpepenenuu nepenapa AaBNEHWUA Ha fonoTe
Anst 0AHOGBA3HbIX BYPOBLIX PAaCTBOPOB M3BECTHO HEMHOrO, M euje
MEHbWeE — Ans rasmpuuMpoBaHHbIX pacteopos. Lensio Hactos-
lero uccnepoBaHua Gelno 3anonHeHue 3toro npo6ena B Hay4Hoil
NIUTEPATYpe, TaK Kak BCe U3BECTHLIE faHHbIE UK Cnpaseanuesbl ans
BbLICOKOMHTEHCUBHLIX ra3oBLIX NOTOKOB, UK e paspabotaHsl ¢
Bonbwoi creneHbio Aonyuwenwit. Mpeanaraemas Teopus, KoTopas
AEACTBUTENbHA KAk ANA 3BYKOBOTO, TakK u AN [03BYKOBOro pe-
UMOB, OCHOBbLIBAETCA Ha peleHUn MaBHoro YPaBHEHMA 3Heprum
ANA CHUMAEMOTO NOTOKA UAKOCTH. B oTanyue ot CYUWeCTBYUINX
MOJeNeN, ONUCaHHbIX B NuTepatype, npepnaraemas Mofens npu-
HUMAeT B pacyeT M3MEHEHUs B KMHETUYECKOI MOoaenu u KO3-
PULMEHTE CKMMARMOCTH, a TaKKe BHYTDEHHWE YCNIOBUA 3IHEPriM.
bonee Toro, ganHas mopens UCMONb3yeT NOAXOA «NepeMeuBaHus
CKOpOCTH 3BYKa» ANA ONpefeneHus 3ByKOBOro bapbepa pacrsopa.
OcHoBaHHas Ha npegnaraemoii MOAENN KOMNbIOTEpPHasA NporpamMma
paspaboraHa ana pacyera nepenaga nasneHus Yepes conno 8 4o3-
BYKOBYI0 061aCTh noToka. 3P dekTuBHOCTL Npeanaraemoir Mmogenu
TECTMDPYeTCA NyTeM CpaBHEHUA ee Pe3yNLTATOB C CYLLECTBYIOWMMM
pacyeramu, UCNonb3ys peansHsie faH
3yNLTATH NOK '

o

9% difference occurs be
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SSCRESISTANCE OF QT-908
ANB@T=1000 COILED TUBING

-l

T.H. McCoy and J. Thomas, Halliburton

Laboratory sulfide stress cracking (SSC) tests were
performed on specimens taken from QT-900 and QT-1000
coiled tubing (CT) test strings in an attempt to define
zones of acceptable sour service. Acceptable pH-PH2S
zones of service for QT-900 CT were proposed in SPE
93786.1 This paper presents additional QT-900 CT test
data to further refine acceptable zones of service, with
and without use of a chemical inhibitor. In addition, SSC
testing was undertaken on QT-1000 CT. The SSC tests on
QT-1000 CT were performed in manner similar to that
conducted on QT-900 CT, using acidified aqueous solutions
with H,S partial pressures ranging from 0.00345 to 100
bars and pH from 3.5 to 6.5, with and without inhibitor.
Both as-milled and pressure-cycled tubing was tested. Test
specimens were taken from parent metal and bias weld
locations. The test data was used to construct acceptable
zones of service on a PH-PH_S diagram.

A COMPREHENSIVE BIT HYDRAULICS
MODEL FOR GASIFIED DRILLING
FLUIDS

H.A. Dogan, SPE, and I.H. Gucuyener, SPE, Turkish
Petroleum Corp., and M.E. 0Ozbayoglu, SPE, Middle East
Technical U.

Determination of pressure drop at the bit is one of the
major concerns for establishing proper hydraulic design.
Little has been known about pressure drop estimation at
the bit for single phase muds, and even less is known about
gasified fluids. The aim of this study is to fulfill this gap
in the literature. Although there are numerous studies
on this subject available in the literature, they are either
valid for high gas flow rates or developed using very strong
assumptions. The proposed theory, which is valid for both
sonic (critical) and subsonic (sub-critical) regimes, is
based on the solution of the general energy equation for
compressible fluid flow. Unlike the existing models in the
literature, the proposed model takes the change in kinetic
energy, compressibility factor, and internal energy terms
into consideration. Moreover, the model uses “a mixture
sound velocity” approach for determination of the sonic
boundary of the fluid. Based on the proposed model, a
computer program is developed for calculating the pres-
sure drop through a nozzle at subsonic flow region. The
performance of the proposed model is tested by compar-
ing the model results with existing models estimations
using realistic field data. It is observed that, as much as
tween the results of the proposed
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BVICKO STIACTIHON NOBEPXHOCTHO

DBAHTE WOLERKA MERHOUERS

AKTUBHOW XNAKOCTW ONH
N3BUPATENBHOW 3AKYNOPKM,
UCNOJSIb3YEMOW B XOE KONTIOBEUHIOBOW
MATPUYHOM KNCNTOTHOW OBPABOTKW

X.A. Hacp-3nb-flun, SPE, Saudi Aramco, u ¥.B. YeccoH, SPE,
K.E. Kaeuzens, SE, u C.C. [le Baiin, SPE, BJ Services Co.

Mpy NpoeKTUPOBAHUM KMCNOTHOI 06paboTKM MHXKEHEep YacTo
BCTPEYAETCA C BONPOCOM: KaKOW MeTof U36uparenbHoi 3akynopkiu
6yner cambiM 3GPEKTUBHBIM, MUHUMANBHO NOBPEXAAIOWMUM nnacr?
PaHHue paboThl 0 METOAAX OLEHKN yike Gbinu 0ny6AUKoBaHbI, U TEOPUA
M36MpaTenbHOIl 3aKyNopKHU BLIMAANUT CNPaBeannBoiA, HO Nocne npo-
BegeHus pabot W onTummusaLu 06paboTKM feTanbHbIN aHanu3s yacto
3a6biBaeTcs, 0COBEHHO KOMAa ypoBeHb A06bIUM nocne NpoBefeHNs
paboT COOTBETCTBYET OXMAAHUAM Unn npesbiwaet ux. Kak Tonbko
BbI6UpaeTCs onpefeneHHblil areHT n3buparenbHoi 3aKynopKu, CTa-
HOBMTCA CIeflyIOUMit BONPOC: KaKoe ero Konu4ecTso Heobxoanmo?
Ecnu 6yneT ncnonb3osat HeGonbiwoi obbem, 06paboTka He BbINONHUT
NOCTaBNeHHOI 3a4ayu, a npu ero u3bbiTKE BO3PAcTeT BPEMA HA OYUCTRY,
U NOABMTCA PUCK 06Pa30BaHWA HEBOCCTAHOBMMOTO NOBPEXAEHUA.

BUCKO3NACTUYHbIE NOBEPXHOCTHO-aKTUBHbIE BellecTsa ([TAB) cranu
nonynspHoit nobaskoii K BewecTsam ans n36mpaTtenbHO 3aKyNOpKK
13-3a CBOETO HEMONMMEPHOTO XMMUYECKOro cocTaBa. PasnuyHble cocTa-
Bbl, BK/II0Yas MEHy, YCNewHo MCNoNb30BanMCh B KUCAOTHbIX 06paboTkax,
HO 6110 ONyBAMKOBAHO OYeHb HebGonbLoe KONMYECTBO aHANN30B Bbl-
NONHEHHbIX paboT. BUCKO3NACTUYECKNE XaPAKTEPUCTUKN HUAKOCTH, B
XOfi€ 3aTpaT KUCAOTbI Ha NNACT U NPH BCNeHWBaHuUK, Bapeupyiotca B pH
Auana3oHe, U ONpeieNeHue XapakTepUCTUK B CKBaXUHE OCIOKHEHO.

Jlns onpeneneHus peonorMyecknx xapakTepucTuK 1 3aKynopoUHslx
XapaKTepUCTUK PasnuyHblX COCTABOB BCMEHEHHOrO BUCKO3NAACTHY-
Horo MAB B CKBaXMHHbIX YCNOBUAX BBINN MCNONb30BAHLI TPYOHBI
BMCKO3MMETP W NapannenbHble AaT4nKN LUPKynALnK. bbin onpeaenex
ONTUManbHbI COCTaB, NOCNE Yero OH NPUMEHANCA U OLUEHUBANCA Npu
NpaKTMYeCKOM Mcnonb3oBaHuu. B xope KONTIOBWHTOBOW KMCNOTHOM
06paboTKM CNYCKaNcA CKBAMUHHBIA AATYMK NamMsATH, U OLEHMBaNach
fensTa 3MEHeH!s AaBneHus ana oueHku addekra uabuparencHoro
3aKyNopUBaHUA.

SPE 906G

YCTAHOBKA MPABUNHOIO ®UNBTPA,
BbINMOJIHEHHAA MOCPEACTBOM
KONTIOBUHIOBOW TPYEbI B ANMOHUN

M. Numasawa, Japan Petroleum Exploration Co. Ltd.; C. Cana-
xyauH, X. Xawumoro, u C.U. Yo#, Halliburton Energy Services; u
C. Mutcyaa, Mitsubishi Gas Chemical Co. Inc.

Japan Petroleum Exploration Co., Ltd (JAPEX) u Mitsubishi Gas
Chemical Company Inc. (MGC) akcnnyatupyioT HedTerasosoe mec-
topoxaeHune Higashi Niigata, pacnonoxenHoe B Huurara, AnoHus.
OpHa u3 cksaxuH, NS-6, rasosas, fasana bonbloe KONMHECTBO CKBA-
HMUHHOMO NECKa, KOTOPbIA 3anonHun Hoe n

PyARoBaHH HAcOCHO-KOMNP

HY, 4TO ApHBENO

POM3BOACTBEHHOE =
g 8

TN SATION AND FIELD
SEVARUATION OF A FOAMED
VISCOELASTIC SURFACTANT
DIVERSION FLUID APPLIED DURING
COILED-TUBING MATRIX-ACID
TREATMENT

H.A. Nasr-El-Din, SPE, Saudi Aramco, and J.B. Ches-
son, SPE, K.E. Cawiezel, SE, and C.S. De Vine, SPE, BJ
Services Co.

When designing an acid treatment, the engineer often
faces the question of what diversion method will be the
most effective yet least damaging to the formation. Previ-
ous work has been published about evaluation methods,
and conceptually diversion theory seems straightforward,
but detailed post-job analysis and treatment optimization
is often forgotten, especially when post-job production
results meet or exceed expectation. Once a particular
diverter is selected, the next question often is how much
is required? If too small of volume is used, then treatment
diversion will not be achieved. If too large of volume
is used, then cleanup times and the risk of permanent
damage increases.

Viscoelastic surfactants have recently become a popular
additive for diversion pills, based on their polymer-free
chemistry. Various formulations, including foam, have
been successfully applied in acid stimulation treatments,
but little post-job analysis has been published. Visco-
elastic fluid properties vary over a pH range during acid
spending on the formation and when foamed, determina-
tion of bottomhole properties is further complicated.

A tube viscometer and parallel core flow cells were
utilized to determine the rheological properties and di-
version effectiveness of various formulations of foamed
viscoelastic surfactant at bottomhole conditions. An
optimum formulation was determined, and this fluid was
then applied and evaluated in a field application. A down-
hole memory gauge was run during a coiled tubing acid
treatment, and delta pressure changes were evaluated to
determine the diversion effect.

FIRST THROUGH-TUBING
GRAVEL-PACK RECOMPLETION
PERFORMED IN JAPAN

M. Numasawa, Japan Petroleum Exploration Co.
Ltd.: S. Salahudin, H. Hashimoto, and C.Y. Choy, Hal-
liburton Energy Services; and S. Mitsuda, Mitsubishi
Gas Chemical Co. Inc.

Japan Petroleum Exploration Co., Ltd (JAPEX) and
Mitsubishi Gas Chemical Company Inc. (MGC) operate
the Higashi Niigata 0il & Gas Field in Niigata, Japan. One
of the wells, NS-6, a gas producer, had produced a large
rmation sand, which filled up the surface




1 Gbin ni)egonaaneﬂ rpasuuubm qmanp, cnycKa-
emblit yepes HKT. 372 KomMnaHua PaboTaeT co Cnelnanit3npoBaHHbIM
NOCTaBU{MKOM TaKOTO THNa YCAYT, KOTOPLI obecneunan HabnioaeHne
33 YCTAHOBKOM. TaKo# METO BOCCTAHOBNEHNA CHBaXUHbI Yepe3 HKT
g AinoHum Bein McnonL30BaH BNepsble.

MepcoHan MecTHOW CEPBMCHOM KOMNaHMW npu noppepxke Ma-
Na3suinCKOi KOMaHasl, cneyuanusupyloweica Ha 6opsbe ¢ noctyn-
NneHnem necka, paﬁoran C KNWEeHTOM W cneyuanbHbiM NOCTaBUWHUKOM
yenyr yepes HKT ana paspabotku npoekra pabor, 1, Kak pe3ynbTar ux
3KCNepTHOM oueHKu, paboTa Gbina ycnewHo BelnofHeHa. [lokyMeHT
onuceiBaer: 1) nnaHupoBaHKe 1 ycnelwHoe BbiNoNHEHWe onepauum,
2) 3KoHoMUYecKylo athdekTuBHOCT U Be3onacHocTs, 3) cnocob-
HOCTb COOTBETCTBOBATL GonbwKHCTBY 3aaa4 JAPEX u MGC, 4) ueHHbIR
ONbIT ANA AaNbHERWEro NNaHMPOBaHWA BOCCTAHOBUTENbHBIX paborT,
KOoTOpble MOryT noTpefoBaTbCa Ha 3TOM MECTOPOXKEHUN.
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MAPAJINESIbHOE NPOBEOEHUE PABOT:
KOJTTIOBUHIOBASA TPYBA COBMECTHO C
PABEOTOW BYPOBOW YCTAHOBKU

K.U. Toprepcen, JMC Technology, and A.A. Baic,
Schlumberger

[lokymeHT onucbiBaeT napannensHeie onepauuu (SIMOPS) u seinon-
HEHME CKBaMMHHBIX CEPBUCHBIX PaboT napannenbHo ¢ OCHOBHLIMMU
onepauuamu, BeinonHaemeiMu 6yposBoi yctaHosKo#. Cyulectsyiot
pa3nuyHble onucaHua TepmmuHa SIMOPS, HO HacTOAWMA JOKYMEHT
(OKYCUPYETCA HA BLINOAHEHNN CKBAXMHHBIX CEPBUCHBIX paboT npu
nomoum KontobuHrosoi Tpybel, kabens, napannensHo ¢ GypeHunem
UNU APYTUMU ONEPALUAMM, BEINONHAEMBIMU C OCHOBHOW BbILIKK.

MNapannensHbie onepauun BLINOAHANNCE B TEYEHWE HECKONBKUX
NeT Ha HecKonbKux nnaropmax. OgHako ana gpyrux nnatgopm 3Tn
onepauuy ABASIOTCA MHHOBALMOHHBIMKM M HACTO CYUTAKOTCA HEBbI-
MOJHUMbIMU W3-32 PA3NUYHBIX OTPaHWUYeHNid NNaThopmbl: NaoWanm
nany6bl, rPy30NOABEMHOCTU KPaHa, NNoWaAn AHa.

[lOKYMeHT noKasbiBaeT onepauuu, KOTopbie MOTYT BbINOAHATHCA
napannensHo. B Hem genaetca akuUeHT Ha TPYAHOCTAX, CBA3AHHbIX C
MOHTAMOM U DYHKLMOHUPOBAHUEM B YCNOBUAX OTPaHWYEHUA nnar-
hopmbl 1 ycTaHoBKK. Bce onucbiBaeTca Ha NpaKTMYeCKMX Crydasx
B KayecTse npumepa, Kak moryT 6biTb pazpaboTaHsl peweHus ans
BbINONHEHUsA BONBIWOTO AUana3oHa BOCCTAHOBUTENbHbIX ONepaLmii Ha
nnaropme 6e3 MCNONL30BAHUA BbILIKK, NapannensHo ¢ bypenuen,
NOCPEACTBOM KOHCONBHOI BbILIKK C NOAHUMAEMON YCTAHOBKMU,

YBEJIMMEHUE JOBbIYUN HEDTU U3
CTAPEIOLLMX MECTOPOXAEHUW NMYTEM
OPFAHU3AUMN CMNEUMATTIMSUPOBAHHDIX
PABOT: CEBEPHbI OMAH

A.C. Anb-Bumanm, SPE, X.X. Ans-llapxu, SPE, C.0. Aixesba,
SPE, M. Anb-Tokui, SPE, A.X. ®agxun, SPE, u M. Anp-Canmu,
Petroleum Development Oman

napke CHBAMMH, |

a speaahst thmugh tubing service prowder who also
provided onsite installation supervision. This method of
through-tubing remediation was the first time this type
of installation was used in Japan.

The local service company personnel with support from their
Malaysia sand-control team worked with the customer and
the specialist through-tubing service provider to design the
job, and as a result of their expertise, the job was successfully
performed. This case history will discuss 1) the planning and
successful execution of thejob, 2) its cost efficiency and safety,
3) its capability to meet majority of JAPEX's and MGC's goals,
and 4) the valuable experience it provided for planning future
remedial activities that may be required in this field.

SIMOPS:
COILED TUBING IN PARALLELWITH
RIG ACTIVITIES

K.I. Torgersen, JMC Technology, and A.A. Weiss,
Schlumberger

This paper covers SIMOPs, SIMultaneous Operations,
and describes the topic of doing well service operations
in parallel with main rig activities. There are various
descriptions for the term SIMOPs, but this paper focuses
on doing well servicing operations with Coiled Tubing,
CT, or Wire Line, WL, in parallel with drilling or other rig
based operations from the main derrick. SIMOPs have
been performed for several years on some platform.
However this is still a new innovation for others, and is
often considered to be impossible due to various small
platform limitations, such as: deck space, crane capac-
ity, bed space, etc. This paper highlights the potential
upside of working multiple operations in parallel. The
focus is on the challenges related to rigging up and op-
erating within the limitations of the platform and rig.
This is described through case histories, as examples of
how solutions have been developed to perform a large
scope of well services activities on rig less platforms in
parallel with drilling activities through cantilever rig,
from jack up rig.

ENHANCING OIL PRODUCTION FROM
MATURE FIELDS BY FOCUSING ON
WELL-INTERVENTION MANAGEMENT:
NORTH OMAN

A.S. Al-Bimani, SPE, H.H. Al-Sharji, SPE, C.0. Ai-
hevba, SPE, M. Al-Tougqi, SPE, A.H. Fadhil, SPE, and M.
Al-Salmi, Petroleum Development Oman
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4 npoataniauposaxa obwMpHas nporpam
: kBaXKHMHHBIX paboT. B 2005 6010 BbinonHeHo 36€
CKBaXMHHbIX onepaluit B chepe HabNOAEHWA 33 CKBAKMHAM
(c60p MHdOPMaLMW O CKBAXKMHE 1 KONNEKTOPE), ONTUMU3aLMM
CKBa¥WH (ONONHUTENbHOE NepPOPUPOBAHUE, UHTEHCU(UKALMS,
BO/IOW30AALNA U T.A.), BOCCTAHOBNEHUA CKBaMMUH (NoffepxaHme
AebuTa npoMbIBKaMK, 3aMEHON KNanaHoB W T.A.), M COXPaHHOCTH
CKBa¥WH (peMoHTa 06CafHOM KONOHHBI, NOBUNbHLIX ONepauu,
ONpeccoBKy 3aTpyBHOro npocTpaHcTea). MpumeneHne nporpam-
Mbl TpeBOBaN0 NPUMEHEHNA PasNUYHbIX TUMOB CKBAXMHHbIX
TeXHONOTUH, TAKMX KaK MCNOoNb30BaHWe nebefok Ans Kanutans-
HOFO PEMOHTa, 3NEKTPUYECKUX/TPAAULMOHHbIX KONTIOBUHTOBbIX
YCTaHOBOK, INEKTPUYECKUX KABEeNbHbIX YCTAHOBOK, KabenbHbIX
YCTaHOBOK W HEKOPPO3MOHHBIX HACOCHBIX YCTAHOBOK. 3T Me-
PONPUATUA N0 ONTUMU3ALMIA NOKA3ANW yNyLieHue Ha 5,4%, B TO
BPEMA KaK BOCCTAaHOBNEHWE U MEPONPUATUA NO BOCCTAHOBNEHWIO
LLeNOCTHOCTH coxpaHuny 23% obuei gobeiuu HedTu CesepHoro
OMaHa, Co CAepKUBaHUEM eCTECTBEHHOTO YPOBHSA CHMKEHUS B
2005, npu HU3KOWM cToumocTu 3a 6appens. Co ctapeHnem mec-
TOPOM/EHMiA OXKMAAETCH POCT MEPOMPUATHIA NO O6CITYIKUBAHIMIO
CKBa¥WH, BO3HUKAET NOTPeBHOCTL B HOBBIX TEXHONOTUAX, NPK-
MEHAEMbIX B YCNOBMAX PacTylien CAokHOCTH paboT u 3atpat
Ha ux nposegeHue. Takum 06pa3om, pyKOBOACTBO NpeABUAEN0
HeoBX04MMOCTb MOCTOAHHOM KOHUEHTpaLUWK Ha ynydWeHnu
YNPaBieHUs CKBAXMHHBIMU ONepauuaMin ans MakcUmu3auui
0TAa4YM M NpUOCTAHOBKK eCTECTBEHHOMO CHUXEHUA p.eﬁu'ra.

JloKyMeHT OTNUCHIBAET yNyylleHus B npouecce pabotsl co
CKBAXMHOW Ha CEBEpPHbIX MECTOPOXAEHUAX, Ha4yuHas C Knaccu-
¢hukauum onepaumi, naHMpPoBaHNA PeCYpCoB UX ONTUMU3ALUN,
NNaHUPOBAHUA ONEPaLiA, BbINONHEHUSA NAHA, OTCNEXKUBAHNA
3thdeKTMBHOCTU ONepaumit/nebuta KonnekTopa, Ao opraHusaLum
06parTHON CBA3M ANA M3YYEHWA U NOCNEAYIOWMX YCOBEpLEHC-
TBOBaHUi paboT. 3TW WarK ONUCaHbl Ha peantHbiX NpUMepax
paboT, NPOBOAMMBIX CO CKBAXUHOW, U pe3ynbrarax, NoNy4eHHbIX
B pe3ynbTare ynpasneHusa xoom Bcex paboT. Tak e onucklisa-
J0TCS TeKylie BONPOCHI, CBA3AHHbIE C NPOBeAeHNeM paboT, ux
OFpaHUyYeHuA 1 HOBblE TEXHONOT UMK, HeoﬁXOJJ,HMbIe INA peweHuna
3THX BONPOCOB.

CUCTEMA BPALLIAIOLLIEMOCHA AKOPHA
M. bakke u .M. bepr, Weatherford

CoobuiecTBO CEPBUCHOM KOMMAHWA CTPEMUTCA BCEMEPHO
VIYHWUTE TEXHONOTUID oﬁcnymnsauuﬂ CKBAXMWH W NOMO4b
obecneynTb IKOHOMUYECKM Lienecoobpa3Hoe ucnonb3osaHue
CBOE NpoAyKLUHU.

CucTeMa Bpallaouwerocs akops paspabotaHa ana Tore, 4To
6bl pa3pelnTs HCNONL30BaHME KONTIOMHTOBOM TpYBLI B One-
pauMax, conpsaXeHHbIX C BLICOKUM KpyTALWKMM MOMEHTOM, rae
noTpebyetca AW CNycK NoJA AaBfeHMeM Unu TPAAULUUOHHBIN
KanutanbHblil PEMOHT.

Bpawatowmiics akops pazpaboTaH Ana H301AUMK PEAKTUBHOTO
KpYTAULEro MOMEHT, NPOM3BOANMOr0o MOTOPOM paboyen KONOH-
Hbl, NpK 3TOM OH no3sonseT obparHoe asixenne KHBK. fikope
AKTUBUPYETCA TMAPABANYECKM Nepenajom AaBNeHUs Yepes HNxK-
Hioto KHEK (moTop, hpesa uT.a.). Cuctema Bpawatoulerocs AKops
3anarenTosaHa B Hopseruu, CLLA n Beﬂnuoﬁpmaunu cp,enaubl

n 2003 a robust subsurface Well Iritervennon

rigorously generated and vigilantly imple-
mented and closely tracked. In 2005, some 3,600 well work
activities were executed in the areas of Well Surveillance
(well and reservoir data gathering); Well Optimization (oil
generating activities, i.e. additional perforations, water
& gas shut-off, stimulations, etc); Well Restoration (to
maintain the old wells’ oil potential by ESP replacements,
tubing wash, re-dress Gas-lift valve, etc) and Well Integrity
(production casing repairs, fishing operations, annulus
pressure testing) activities. Implementation of this pro-
gram calls for utilization of various types of intervention
technologies such as work-over hoists, electric / normal
coiled-tubing units, electric wireline units, slick-line units
and non corrosive pumping units. The oil generating
(optimization) activities delivered some 5.4%, while res-
toration and integrity repair activities safequarded some
23%, of the total oil production from North Oman, there
by arresting the natural oil rate decline during 2005, at a
low unit technical cost per barrel. As the fields get older,
the well intervention work is expected to grow in term of
magnitude, complexities, need for new technologies, cost
impact and new challenges. Hence, the directorate has
foreseen a need for continued concentration on improv-
ing the management of the well intervention to maximize
the value realized in terms of oil reward and arrest of the
natural decline oil rate.

This paper describes recent improvements to the Well
Intervention Management Process in the North oil fields;
from ranking of the activities, resource planning and op-
timization; activities planning and scheduling; execution
of the plan, tracking of the operational / reservoir perfor-
mance and feed back of learning for further improvement.
These improvements are described by real examples of well
interventions and the results achieved from managing the
overall well intervention operations. It will also discuss the
current operational challenges and limitations, and new
technologies needed to address the issues.

ROLLING ANCHOR SYSTEM

M. Bakke and G.M. Berg, Weatherford

The service industry continually strives to improve
well service technology and help ensure that those
developments can ultimately be deployed economically
The Rolling Anchor System (RAS) is designed to allow
the use of Coiled Tubing (CT) in high torque operations
where otherwise snubbing or conventional work over
operations would be required. The Rolling Anchor is
designed to isolate the reactive torque generated by a
motor from the work string, while at the same time al-
lowing reciprocal movement of the bottom hole assembly
(BHA). The Anchor is hydraulically activated by the
pressure drop through the lower BHA (motor, mill etc.).
The Rolling Anchor System is patented in Norway, the
USA and in the UK with Patent Pending status in sev-

g ntries. 'I'h1s paper w1ll provide a detailed




MHAMUSECKMEMOAEN Y METOLA
KOHEYHBIX SNEMERTOR A5
AMOPTU3ALMU PO AONBHOIO U3rMEA
M MOPCKWX OMEPALINIA, MPOBOAMMbIX
BE3 MCMNOJIb30BAHUS TYEPUKATOPA

K.P. HiomaH, CTES Varco; C.C. Osepcrpur, Cudd Pressure Control;
u M.A. BeitHer, BP America Inc.

Moaens puuamuyeckoro ananuaa METO/ja KOHeYHbIX INEeMEeHTOB
6bina paspaborana u UCNONb3YeTCA ANA peleHus cneuuannsu-
POBAHHLIX 3afay, BO3HUKAKOWMX NPU NPOBEAEHUN CKBAMUHHbIX
onepayuii. [lokymeHT onucbiBaeT TEOPUIO, UCNONL3OBAHHYIO B
MOAENH, N NDUBOAMT ONUCaHME ABYX ONEPALMI C ero UCONL30BA-
Huem. lepsas onepaumsa — MOAENMPOBaHNE fBUKEHNA TPYOLI (MAu
KHBK), nporankusaemoit 4epes nakep. Bropas onepauuns — cnyck
Ha kabene ¢ cygHa B NOABOAHYIO CKBaXWHy. MNepebiil war B 3700
onepaunn — npobky U3 hoHTaHHOM apmarypel.

IR
PA3PABOTKA M YCTAHOBKA MAKEP-MPOBKM

BbICOKOIo JABNEHWUA C CUCTEMOW
YNNOTHEHWS TUMNA METAN-METAJT

M. Apam, Zeroth Technology Ltd.; K. Jlyngemo, BP Norway; u I.
Maken3u and I.J1. lapgung, Baker 0il Tools

HokymeHT onucwisaer pa3paboTky, TecTpoBaHue u YCTaHOBKY
MEXaHUYeCKOW NaKep-npo6Ku BLICOKOrO AaBneHus ANA KPYNHOro He-
(hTerazoBoro onepatopa Ha HOPBEXCKOM KOHTUHEHTaNLHOM Wenbde.
W3-3a Hu3koro paenenus Konnektopa notpe6osanack MexaHu4eckas
Npo6Ka-MOCT BbICOKOTO AaBneHus ans YCTAHOBKU B KAYeCTBE 30HaNb-
HOit U30NALNK Nepes onepauuei ruapopaspeliga.

lpobka bbina ycraHosneHa B TONCTOCTEHHbI XBOCTOBUK C BHYT-
PEHHUM AuameTpoM B 4,375 Ai0itMa, HO OHA AOMKHA Gbina nponTu
H€epes MUHUManbHoe cyxeHue 8 3,725 aoiimMa u BbIflIePXaTh PA3HOCTH
AasneHui 8 7500 psi s xope onepauuu rugpopaspeiea.

lpobnemoit, koTopyio npeacTosno pewnTs, Gbio covetanme BLICOKOMO
HOMUHANbLHOTO paenexna u koadduymenTa pacwupenusa. Hosas Tex-
HONOTMA yNNOTHEHUA THNa MeTan-MeTan CTana Tem peweHuen, KoTopoe
COOTBETCTBOBANO HY)HbiM TpeGoBaHMAM. Mepsas npobka 6bina yenewHo
ycTaHosnieHa B uione 2005 npu noMowwm KonTIOBUHIOBOII Tpy6el. Hogas
TEXHO/IOMUA NPOGKM ynyyuinna cnocob BLINONHEHMA 30HANbHOM 3ONS-
LW ¥ onepaumi ruapopaspeisa B KONNEKTOPaXx C HU3KUM AaBnexuem.

m

BEECKUCITOPOAHASA KUCSIOTHASI OBPABOTKA
B NMOA3EMHOM FA3OXPAHUITULLLE
CKBAXWHbI C HABUBHbBIMU 3KPAHAMU

C. Untema, SPE, . ge Boep, SPE, u P.A. Tpomnept, NAM: P.M.
pe Nonre, SPE, BJ Services Co.; u B.)K. Ban fennekom, SPE, Baker
0il Tools

CkBax(MHa B Nog3eMHOM ra3oxpanunmiLe Ha NAM nonyuu

MCTOLeHH r:ng 3HayuTeNLHOrO
; J—

YNAMIEEEA MODELS
FORSNUBBING BUCKLING

AND RISERLESS SUBSEA WIRELINE
INTERVENTION

K.R. Newman, CTES Varco; C.C. Overstreet, Cudd Pres-
sure Control; and P.A. Beynet, BP America Inc.

A dynamic finite element analysis (FEA) calculation engine
hasbeen developed and is being used to solve specialized well
intervention problems. This paper summarizes the theory
used in this engine, and documents two of its applications.
The first application is modeling the buckling behavior of
pipe (or a bottom hole assembly) being snubbed through a
packer. The second application is wireline being run from a
boat to a subsea well to perform an intervention. The first
step in this intervention is to jar the plug out of the tree,

DEVELOPMENT AND INSTALLATION

OF A HIGH-PRESSURE-RATED BRIDGE
PLUG WITH METAL-TO-METAL SEALING
SYSTEM

M. Adam, Zeroth Technology Ltd.: K. Lundemo, BP Nor-
way; and G. Mackenzie and G.L. Garfield, Baker 0il Tools

This paper will describe the development, testing and
installation of a high pressure rated mechanical bridge
plug for a major oil and gas operator on the Norwegian
Continental Shelf. Due to low reservoir pressure a me-
chanical high pressure rated bridge plug was required
to be set as a zonal isolation barrier prior to a frac
operation,

The plug was set in a heavy wall liner with a 4.375" ID,
but had to pass a 3.725” ID minimum restriction and hold
7500 psi differential pressure during the frac operation.

The combination of high pressure rating and expansion
ratio was a challenge to solve. A new metal-to-metal
sealing technology was the solution to meet the required
criteria. In July 2005, the first plug was successfully set,
conveyed on coiled tubing. This new plug technology has
improved the way of performing the zonal isolation and
frac operation in low pressure reservoirs.

» Q
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OXYGEN-FREE ACID-STIMULATION IN
AN UNDERGROUND GAS STORAGE
WELL COMPLETED WITH PREPACKED
SCREENS

S. Yntema, SPE, P, de Boer, SPE, and R.A. Trompert,
NAM; R.M. de Jonge, SPE, BJ Services Co.; and B.J. van
Gellekom, SPE, Baker 0il Tools
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060PYA0BAHNA U CKBAMWHBI.

MocpencTBOM MCNONb30BAHWA COOTBETCTBYIOUINX UHrUBUTO-
POB KOPPO3UM CHUMKAETCA KOPPO3MA B CKBAXKMHE U 3KCTIYaTa-
LMOHHOM OOBEeKTe, BO3HUMKAIOWaAn OT KUCNOTHbIX 06paboTok.
W3-3a nonagaHua KMCNoOpoaa B pacTBOp, HanpuMep B xode
3arpy3Ku, TPAHCMOPTUPOBKM, CMELNBAHUA W 3aKaYMBaAHNA 8
CKBAXMHY, CYIECTBYET ONACHOCTb BO3HUKHOBEHMS KOPPO3WA.
[lns Toro, 4T06bI CBECTH PUCK KOPPO3UM, BbI3BAHHOW KUCNOPO-
AOM, K MUHUMYMY, Bbin pa3paboTaH npouecc, B KOTOPOM BCe
pacTeopbl rOTOBATCA C TAKUM YPOBHEM Kucnoponaa, 4To pacTBOp
CYMTAETCA HEe COAEPIKALLMM KUCNOPOJ, BOBCE. 3TOT npoLecc Tpe-
ByeT cnonb3oBaHNs OYUCTHBIX 6aKOB, CMeWUBAKOWMX PAcTBOP
€ 230TOM, f06aBNEHUA NOMNOTUTENER KUCNOPOAA VU PACTBOPEHUA
no60YHO NPOU3BOANMbIX PACTBOPOB.

I deKTMBHOCTL KMCNOTHBIX 06pabOTOK B 3aKaHYUBAHUAX
C HabWBHBIMW 3KpaHaMU MOXET ObiTb MOBLIWEHA NYTEM MC-
NONb30BaHUA KONTIOBUHIOBOW TPY6bI M NpaBuNbLHOTO BbIGOPA
rMAPOMOHUTOPHOTO MeToaa. HabusHbie 3kpaHsl B 06el
Macce He BbiEPKMBAIOT BLICOKOTO AaBNEHUS, U NO3TOMY
yAapHOe AiaBNeHue KUAKOCTH Ha IKPAH AOSKHO BbITb HUZKMM.
B 10 xe Bpema ana ONOCTUIHEHUA ONTUMANBHBIX pEByIIbTaTDB
UHTEHCU(UKALAN XenaTeNbHO NPoBeAeHMe TUaTeNbHOM 06-
paboTku 3KpaHa 1 ero nop, 3abuteix neckom. [pu nposeaeHm
onepauuu 6bin UCNONL30BAH HOBIM BPALLAIOWMIACA/NYAbCUPY-
IOLyMIA KONTIOBUHTOBBI MMAPOMOHUTOPHbIA MHCTPYMEHT. 3TOT
nynbcupyowuit 3ddexT BoibMBaeT HepacTBOPHUMbIe HaCTULbI
8 HaBMBHOM 3KpaHe M OTKpbiBaeT nopul 6e3 Bo3fencTBuUA
XMMUYECKUX peareHTos. Bpawatwwmecs conna obecneunsaiot
NOAHOE NMOKPHLITHE CTBONA CKBaMWHbI. [lOKYMEHT npeacTas-
nAeT UccnefoBanue HeCKMCNOPOAHON KMCIOTHON 06paboT-
KW, BBINONHEHHON B CKBaXMHE C HABMBHLIMW 3KpaHamu B
nogsemHoM rasoxpanunuuie fpunckepk, Hupepnaupael. Csoi
BKNIA/l B YCMex onepauuu BHecna NoAroToBKA Ha OCHOBE He-
CKONLKUX AUCLMMNNH, BHIBOP ONTUMANLHOTO KONTIO6UHIOBOTO
rMAPOMOHUTOPHOTO MHCTPYMEHTa, BbIGOP cnocoba obpaboTku
B COYETAHWM C TeCTaMM COXPaHHOCTH 3kpaHa, pa3paboTky
npouecca Ans co3naHua 6ecKUCNOpPOAHON cpeabl U cTpate-
rueil 06paTHON LMPKyNALMKM OTPaboTaHHO# KMcnoTbl. buina
pa3paboTaHa cneyuanu3upoBaHHas NporpaMma TecTUpoBaHus
1 B06bIYM, B KOTOPOI MOHbBI XNOPUAE, KUCIOPOAA M ypoBeHb pH
HabnAanuch Ha IKCnayarayMoHHom o6beKTe B CpaBHeHue ¢
npeaycTaHOBNEHHBIMK NOKa3aTensamu.

XUOKOCTHBLIN OCUWNNNATOP
CNEAYIOLWLENO NOKOJIEHUSA

E.[l. Be66, SPE, P.JI. Wynbu, SPE, P.I. Xosapa, SPE, n XK.C.
Takep, SPE, Halliburton

JlokyMeHT onucbiBaeT pas3paboTky CKBAKWUHHOTO YMCTALLETO
VCTPOIACTBa, OCHOBAHHOTO HA MPUHLMNE BUBPALIMM KMAKOCTH. ITOT
HUAKOCTHBINA OCLMNNATOP MCMOMb3YeTCA ANA yAaneHus oTnoxe-
HU M3 30HbI, NPUEX@LLeH K CTBONY CKBAXMHLI, nepdopauuu u
3KPAHOB. ITOT YUCTALYNA MHCTPYMEHT CO3AAET BONHbI AdB/IEHUA B
CTBOME M MNACTOBOM WUAKOCTH, KOTOPbIE: 1) pa3pyuwatoT noBpex-

JdeHWs, npunexallne K CTBONY CKBaWHbI i‘l 2) BOCCTaHaBﬂHBaIOT n

£ ebunnpss-enucal environment such'as the

raa nonﬁucmo oﬁecnequsaeTcs coxpaunom -

d Gas Storage in the Netherlands (total peak
2000 MM Scf/D), can only be executed when well

and facility integrity are fully ensured.

Corrosion in wells and at production facilities due to acid
stimulation treatments are being reduced by the use of
appropriate corrosion inhibitors. However, due to the in-
troduction of oxygen in the treatment fluids, for example
during loading, transportation, mixing and pumping down
awell, fear for corrosion still remains. In order to minimize
the risk of corrosion by oxygen, a process was developed,
in which all treatment fluids were prepared such that
oxygen levels were considered essentially oxygen-free.
The process involved the use of purging tanks, mixing the
treatment fluids with nitrogen, the addition of oxygen
scavengers and dilution of back-produced fluids.

The efficiency of acid treatments in pre-packed screens
completions can be enhanced by the use of coiled tubing
and the right choice of jetting method. Pre-packed screens
generally do not resist high differential pressures, and
therefore, the impact pressure of the jetting fluid on the
screen needs to be kept low. At the same time, thorough
treatment coverage onto the screen and into the pores
of the pre-packed sand is desirable in order to achieve
optimal stimulation results. A novel rotating/pulsating
coiled tubing jetting tool was used that produces, apart
from the non-damaging low impact pressure, hydraulic
vibrations created by the pulsating effects of the jets.
This pulsating effect dislodges insoluble fines in the pre-
packed screen, and opens pore space normally unaffected
by chemical action of the treatment fluid. The rotating
nozzles ensure complete wellbore coverage. This paper
presents a case study of an oxygen-free acid stimulation
treatment, performed in a well, completed with pre-packed
screens, at the Grijpskerk Underground Storage facility in
the Netherlands. Contributing to the success of the opera-
tion was the cross-discipline preparation, the selection of
the optimum coiled tubing jetting tool, the investigation
of impairment mechanism, selection of treatment recipe in
combination with screen integrity tests, development of a
process to create an essentially oxygen-free environment
and spent-acid back production strategy. A dedicated
production and test program was designed, for which
chloride ions, oxygen and pH levels were monitored at
the production facility against pre-set criteria.
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NEXT-GENERATION FLUIDIC
OSCILLATOR

E.D. Webb, SPE, R.L. Schultz, SPE, R.G. Howard, SPE,
and J.C. Tucker, SPE, Halliburton

This paper describes the development of a downhole
cleaning device based on fluidic oscillation. This fluidic
oscillator is used for removal of deposits from the near-
wellbore area, perforations, and screens. The cleaning
device creates pressure waves within the wellbore and
formahon fluids that (1) break up near-wellbore dam-
ore and enhance the permeability of the
Te area. Fluidic oscillators




u mmpymem npg,gcraane .
OTaH 15 BbICOKOTO AaBneHus, norpymuhlx paﬁm U
AMNAUTYABE MMAYALCOB AaBNEHUA. YHUKANbHAA KOHC-
TPYKUMA TIWATENLHO YCOBEPWEHCTBOBAHA HA OCHOBE TEOPETUYECKUX U
NPaKTUYECKUX METOROB.

[loKyMEHT ONUCHIBALT TROPHIO KMAKOCTHON BUBPALMH W NPeACTaBASET
UMPOBOI aHaNU3 CNeUnanbHoM KOHCTPYKUMM OCLMANATOPA, a TaKKe
aHanu3 IKCNepUMEeHTaNbHbIX AaHHbIX NPKU Pa3NWYHbIA MHTEHCUBHOCTAX
noToka. lpescrasnennbie caydan NpakTMYECKOrO UCMOMb3OBAHMUSA
NOKa3bIBAKOT pPeHTabenbHOCTL MUAKOCTHOM OCUMANALMN B KaYecTBe
YCTPOMCTBA OYMCTKM CTBONA.

KOﬂTPOBMHFOBAﬂ TPYBA QT-16CR:
OB30P NPAKTUHECKOIO NCNOJIb3OBAHUSA
N IABOPATOPHbIX UCTIbITAHU,

K.P. Maptuu, SPE, ®.[l. Ban ApHam, SPE, u B.K. Hopmoin,
Quality Tubing

Kontio6unrosas tpy6a QT-16Cr Gbina npeanoxeHa B kayecTse npo-
MBILWAGHHOTO NPOAYKTa BeCHOW 2004. 3Ta BLICOKONPOYHAA KONOHHA
C BBICOKOW YCTOMYMBOCTLIO K KOppo3uu Gbina paspaboTaHa, 4To6bl
NPeANoXunTL IKOHOMUYECKH IPPEKTUBHOE KONTIOBUHIOBOE pelleHue
ANA ONepauui 3aKayknm v pas3paboTKW BTOPUYHBLIMU METOLAMMU BO
BnaxHbix cpeaax C0,, Tam, rie yrepogucTsie cTany MoryT okasarbCs
HerNpUroaHbIMu.

[loKyMeHT flenaet akLeHT Ha pesynbTaTax BYXNEeTHEro UCronb30Ba-
HKA 1 naﬁoparoprlx MCNbITAHWAX C LeNblo onpepeneHns NPUrogHoOCTb
W orpaHuyeHmii B ucnonbzosaHuu QT-16Cr B KayecTBe KOAOHHLI ANA
3aKaH4NBaHUA, NOABEPraloW|eiiCa BO3ALICTBUIO PA3NUYHbIX KOHLIEH-
Tpauui €O, H.S, xnopunos u pH. Coyeranne aHanusa HebTi 1 rasa
W3 CKBaMMWH, e ucnonb3osanack 31a Tpy6a, Byaer cpaBHUBATLCA C
TECTUPOBAaHWEM B aBTOKNABE, KOTOPLIH UMMUTHPOBAN YCAOBUA CKBa-
HUHbI C HArpy3Kamu, AeiCTBYIOWUMK Ha TPYBY.

AoKymeHT Tak e 3aTparusaeT Bonpoc, B kotopom QT-16Cr umeer
MONOXKUTENIbHOE BO3[EACTBME HA 3KOHOMKMKY 106bIYM HAa OCHOBe
MPUMMEPOB UCNONb30BAHMA Ha HECKONbKMX TEXaCCKMUX CKBaKMHAX.

Mpeacrasnen 0630p noneswix ucnbiTaHnii QT-16Cr B KavecTse
paboumx KONOHH. PaccMaTpuBaloTCA OCHOBHbIE YepThi, BKAIOYaR
XapaKTepUCTUKW NCTUPaHUA Npu cnycke B 13 xpomupoBaHHsix HKT,
U pe3yneTarkl YcTanocTHONW AONTOBEYHOCTU.

06a onepatopa 1 cepBuCHas KOMNaHMA, KOTOPbIE UMEKOT MHTEpecC K
KONTIOBUHTOBOI TPY6E U3 KOPPO3UOHHO-YCTONYMBOTO CINABA, UMEIOT
WHTEpeC K 370l UHpopMaLMu U 0630py XapaKTepPUCTUK KONTIOBUH-
rosoit Tpy6el QT-16Cr.

PASPABOTKA KONTIOBUHIOBOW CUCTEMBbI
N3 TPYB PASHOIO HAPY)XHOIO AMAMETPA

P.E. lomanu, M.[. KanbmaH, u A. Wapma, Halliburton; P.K. Cre-
theuc, I. 3HamonCTOH, M M.IK. Yambepc, BP; X.P. Maptuw, Quality
Tubing; u . Makeoptep u }.T. MenaukoH, Texas 0il Tools

Cuctembl konTio6uHrOBbIX TPY6 U3 Tpy6 pasHoro nap /
.quauerpa MMeIoT ABHBIE NpenMyLiecTsa Npu. 6oTax

_ Gokux c tyTos).

: éarefuliy refined through theoretical and
experimental methods.

This paper discusses fluidic oscillator theory and
presents a numerical analysis of a specific oscillator
design, as well as an analysis of experimental test
data at various flow rates. The provided case histories
demonstrate the utility of fluidic oscillation as a well-
bore-cleaning device,

QT-16CR COILED TUBING:
A REVIEW OF FIELD APPLICATIONS
AND LABORATORY TESTING

J.R. Martin, SPE, W.D. Van Arnam, SPE, and B.K.
Normoyle, Quality Tubing

QT-16Cr coiled tubing was introduced as a commercial
product in the spring of 2004. This high strength corrosion
resistant alloy product was developed to offer a cost effec-
tive coiled tubing solution for both injection and secondary
production applications in wet C0, environments where
carbon steel products may not be smtahle

This paper focuses on the results of two years of field
applications and laboratory testing with the intent of
defining the suitability and limitations of QT-16Cr as a
completion string subjected to varying concentrations
of CO,, H.S, chlorides and pH. The combination of actual
fluid and gas analysis from wells where QT-16Cr has been
employed will be compared to autoclave testing which
simulates downhole conditions with applied stress on
the tubing.

This paper also addresses the manner in which QT-16Cr
has a positive effect on production system economics us-
ing several S. Texas wells as examples. A review of field
tests utilizing QT-16Cr as work strings will be covered.

Attributes will be reviewed inclusive of abrasion charac-
teristics when run inside 13 chrome production tubulars
and low cycle fatigue performance data.

Both operators and service providers that have po-
tential applications for corrosion resistant alloy coiled
tubing should have interest in this update and overview
regarding the performance of QT-16Cr coiled tubing.

DEVELOPMENT OF A TAPERED-0OD
COILED-TUBING SYSTEM

R.E. Domann, M.D. Kalman, and A. Sharma, Hal-
liburton; R.K. Stephens, G. Edmonstone, and M.J.
Chambers, BP; J.R. Martin, Quality Tubing: and D.
McWhorter and J.T. Melancon, Texas 0il Tools
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feHUA CKBaKUHbI (npeeseurop " repmemaamp) C aoamumoﬁm

yAepKaHua U repmeTn3auun 6onee ogHoro guamerpa TpyBbI, a Tak
e yAepHaHUa U repMeTU3alnu y4acTKoB CONPAMEHUR, 4) kabuny
ynpasneHus, kotopas obecneynBaeT AUCTAHLMOHHOE ynipasnexHmne
INeMeHTaMn repMeTu3aTopa ¥ YAepPKUBAKWMUMU INEMEHTAMN
MHKEKTOPa, OTKPbIBAHUE 1 3aKpbiBaHWe Tpy6 pasnuyHbIX AUameT-
pos, 06ecneynBas NOCTOAHHLIA KOHTPONb AABNEHWUA CKBAMUHLI U
3axsar Ha Tpybe.

[lokymeHT npeacTaenfeT 0630p NONEBbIX UCMLITAHUA, BbIMOTHEH-
HbIX C TAKOW CUCTEMOM, ONUCLIBAET UCMbITAHWA B 0XHOM Texace. B
HKOHEYHOM peayanaTe NoABUNackL CUCTema, cnocoﬁHan BbINONHATL
fe3onacHslii CNYCKO-NOAbLEM B CBEPXTNYOOKUE CKBaMMUHBI.

DE O i

28% XPOMA, 32% HUKEJA: MPAKTUKA
OMEPALIUN CKBAXWNHHOW PE3KK
OK30TUYECKUX SAKAHYMBAHNA

N.H. NopTman, C.K. Breiiac u A. laa, BJ Services Co.

Peska HKT, ucnonb3yiowans MHCTPYMEHTHI, CNycKaemblie Ha
KONTIO6MHIrOBOK TpybGe, ABNAETCA NOBCEAHEBHbIM ABNEHNEM B
COBPEMEHHOM KanuTanbHO peMoHTe CKBaXWH. OAHAKO wark K
6onee BLICOKOMY COAEPAHUIO HUKENA U XPOMa O3Ha4anu, 4to
CYIIeCTBYIOUMe WHCTPYMEHTH U MeToAbl TpebyloT AanbHelwero
ycoBepleHCTBOBaHUA. Pexyunit matepuan ¢ 28% copeparnem
XpoMa sBAfeTca ropasgo 6onee CNOKHLIM UHCTPYMEHTOM, YEM
pexylmit Matepuan ¢ 13% xpoma. Tak, KpynHbiil MeXAYHAPOAHbIM
oneparop B Manaiaun TpeboBan yaanuThb ABe IKCNAYATaLMOHHbIE
KONOHHbI 13 28% XPOMOBO# TPYBbI 13 ABYX MOPCKUX CKBaXMH. [lBe
CKBaXMWHbI JONKHBI BbIAKW NOABEPrHYTHCA ONEpauumu KanuTanbHoro
PEMOHTa, KOTOPbIV Tpe6oBan yaaneHne KONOHH. Tpybbi € BbICOKUM
Cofep}anuem xpoma npeacTasaany coboit npobnemy He TONBKO
ANA TeXHONOTUA MEXaHWYECKOW pe3ku, HO U ANA XUMUYECKUX, WU
ANS B3PbIBHbIX paboT. B fokymeHTe nNepeyucnaTca MOMEHTHI,
NPUHATBIE BO BHUMAHWE NPUH Eblﬁﬂpe MexaHW4yecHoro cnocoba
pe3ku. W13-3a TexHuyeckux npobnem oneparopa, 66110 NpoBEAEHO
A0CTaTOYHOE KONUYECTBO UCNbITAHMIA, NPeAWecTBOBABWMX one-
pauuu. [lanee fOKYMEHT OMUCHLIBAET Pe3yNbTaThl TECTUPOBAHUA
M ONUCHLIBAET BLINOSHEHWE Onepauuu Ha mope. B KOHUe cTatbu
aHanU3uMpyeTca NonyYeHHbIA ONbIT.

SP Q47

MPAKTUYECKWIA ONbIT
YCIMELUHOW PE3KW TPYEbI
B ALPUATUHECKOM MOPE

W.P. Maiton, SPE, u Y. MakkuHnu, SPE, Smith Services, n M.
Cnoprennu u I. BakkoH, Eni E&P

[loKyMeHT npeacTaBnfer pe3ynsratel HOALWON KaMNaHuu no
pe3ke Tpybsl B ARPUATUYECKOM MOPE, BbLINONHEHHOW ANA KPYNHOTO
WTanbLAHCKOrO ONEparopa, rae paHee WCNONb30BABWIMECH pexyline
UHCTPYMEHTHI He NPUHECTN YENEeXa, A BIPbIBHbIE MHCTPYMEHTb! Bbink
3anpeulenbl ANA UCTONL30BAHNA B MOD

ux onepaunsx. OctosHoit

3 (3) well pressure control equipment (i.e.,

pﬁventer and stripper) with the capability to grip
and seal more than one diameter of tubing and also grip and
seal the transition tube, and (4) an operator control house that
allows remote control of the stripper elements and injector
gripper elements to open or close to different diameters of
tubing while still maintaining control of well pressures inside
the wellbore and grip on the tubing.

This paper presents a review of the yard testing completed
on the TODCT system equipment and then describes a sub-
sequent field trial conducted onshore in south Texas. The
end result is a tested and qualified TODCT system capable of
safely running tubing strings into ultra-deep wells.

28% CHROME, 32% NICKEL: A CASE
HISTORY ON THE DOWNHOLE CUTTING
OF EXOTIC COMPLETIONS

L.N. Portman, C.J. Blades, and A. Laba, BJ Services Co.

Cutting production tubing using coiled tubing-conveyed
cutting tools is a relatively common practice in today's
industry. However, the move towards higher and higher
chrome and nickel content in the completion metallurgy
has meant that the existing tools and techniques require
further revaluation and refinement. Cutting material with
28% chrome is much more difficult than cutting material
with 13% chrome. A major international operator in Ma-
laysia recently had a requirement to remove two produc-
tion strings of 28-chrome tubing from two offshore wells.
The two wells were to be worked over, requiring that the
tubing be retrieved. High-chrome tubulars present prob-
lems for not only mechanical cutting techniques, but also
chemical and explosive techniques. This paper lists the
considerations that led to the adoption of the mechanical
cut method. Because of the technical difficulties of the
operations, significant equipment testing was carried out
prior to the work. This paper further details the results
of that testing and describes the execution of the work
offshore. Finally, the findings and learnings derived from
the interventions will be discussed.

SPE Qc¢ 7

CASE HISTORY
OF A SUCCESSFUL PIPE-CUTTING
CAMPAIGN IN THE ADRIATIC SEA

J.R. Mayol, SPE, and G.J. MacKinlay, SPE, Smith Ser-
vices, and M. Sportelli and G. Baccon, Eni E&P

This paper will present the results of an extensive pipe
cutting campaign in the Adriatic Sea for a major Ital-
ian operator, where previous pipe cutting tools failed
losive severing tools were not permitted

. The main oh;ectlve of the plpe
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b30BaHMEM CNYCKAEMOTO Ha KONTIOBUHFOEO
, AIOIMOBOTO PEJKYLLEro MHCTPYMEHTA B CUABHO CKDUB-
NeHHbIe YYacTkK, nopagka 45-70 rPafycoB, C 3KCAYaTaLMOHHbIMU
KONOHHaMK, HaXOAAUMMUCH B CHKATOM COCTOAHMM,

HoBblit pexywuii ruapasaudeckuii MHCTPYMEHT nokasan ceba npe-
KPACHOM anbTepHaTUBOI TPaAULMOHHbIM PEXYUWUM MHCTPYMEHTaM,
KOTOpbie MOTYT 6biTb HE3IMEKTUBHBIMU UK He UMeTL nonycka ans
PaboTbl U3-3a MOPCKOTO MeCTOpacnonoKeHus.

Pexywmii unctpymenT o6opyaosan NPOYHBIMU HOMAMMU C MOKPLITU-
€M U3 BCTaBOK U3 CnewuuansHo paspabotaHHoro kapbuaa sonsdpama
AIA BXOKAEHWA B KOHTAKT U GbICTPOI pe3ky Tpy6bl, 06CaaHON KOAOH-
Hbl UK 6ypoBoif TpyBbI. KoHcTpykums Hoxa npoussogut Harpysky
Ha HWKHIOIO TOYKY BAONL Pexyleil NOBEPXHOCTH, YTO NPUBOAUT K
YBENUYEHUIO CPOKa CymObl M BLINONHEHUMIO pe3ku 3a OfIHY CnycKo-
noALeMHYI0 onepaumio.

HokymeHT noApo6HO onucsiBaeT rugpasnuyeckuii pesak, cnyckae-
MBIit Ha KONTIO6MHTOBON Tpy6e, Npo6aemsl 1 pe3yneTarhl KamnaHum.

Q
&

AOPABOTKA HOBOIO CKBAXWUHHOIMO
SJIEKTPOMEXAHUYECKOIO MHCTPYMEHTA
OBECNEYUBAET YIYYLUEHHYIO
COXPAHHOCTbL B CPEAX C BbICOKUM
AJABJIEHUEM U TEMNEPATYPOIA

K.®ocrep, P.A. MakkoHHen, u A.B. Myp, Halliburton Energy
Services Group

B Teyenne 90-x 6bin cozgan 3NEKTPOMEXAHWNYECKUI CKBAWKH biit
WHCTPYMEHT Ha 6arapesax, KOTOpLIA MUCNONb30OBaANCH AnA ycra-
HOBKM/M3BNEYEHUA Pa3NUYHbIX YCTPOWCTB, CAEPXMBAIOWMX [aB-
NIEHNE B CKBAXKMHE. 3TU 3N1eKTPOMEXaHMYECKMe NPUBOALI MOTH
NPOM3BOAUTL BLICOKOE, HO YNpPABAAEMOE OCeBOe yeunue B ToyKe
BEINONHEHMUS PaboT, He MCNONb3YA NOBEPXHOCTHLIE MEXaHUYeCKMe
MaHUMyNATOPbl UM B3PbIBHbIE YCTPOICTBA. Takas BOIMOKHOCTS
pewaer 6oNbIWNHCTBO CneyuanbHelx BOMPOCOB TPAHCNOPTHOM Ge-
30MaCHOCTW, NPUCYLLMX B3PbIBHbIM NycKaTensm. Tak Kak UHCTPYMEHT
C COGCTBEHHBIM 3HEproobecneyenuem sensercs He3aBUCUMBbIM
OT Ha3eMHOro 060pyA0BaHUA, ApYriM NPEUMYILECTBOM ABAAETCA
BO3MOXHOCTb YMEHbIUEHUs nnowagu ans Gonee 3¢ deKkTUBHOrO
YNpaBneHns NorucTUKoiA.

IneKTpoMexaHuyecKuil MHCTPYMEHT COBMECTUM C TPAAMLMOHHbIMK
KkabenbHbIMU METOaMU 1 06ecneynsaer NPaKTUYECKYI0 anbTepHaTuBy
ANA PAfAA YCTaHaBNMBAEMbIX UHCTPYMEHTOB. WHctpymenT po6asun
QYHKUMOHANBHOCTM K KaBenbHbiM MeTofiam paboTsl B oBcameHHON
CKBaXMHe. HecMoTpA Ha To, 4To nepBoe nokoneHue 3NEKTPOMEXaHU-
HECKUX MHCTPYMEHTOB COOTBETCTBOBANO BonblWKHCTBY HeobX0aMMBbIX
ycnosnid B 90-X, Ux YHKUMOHANLHOCTL He MOMa COOTBETCTBOBATHL
HEKOTOPbIM U3 pabouux TpebosaHuit ans Gonee My6OKUX MECTOPOXK-
BeHuit ¢ 6onee BLICOKMM paBieHUem, KOTOpble pa3pabartsiBaloTcs B
Hacrosuee spema. [lokymeHT onucobisaeT HoByio cucTemy, KoTopas
MPEANaraeT npeumyulecTsa CUCTeMbl CTaHAAPTHOM CHAOBOI ycTa-
HOBKW, HO NPEBOCXOANT OrpaHnyeHus no Temneparype, Hanaraemsie
bonee TpeGOBATENbHBLIMU CKBAKMHHbIMU CPeAaMu B COBPEMEHHBIX
MECTOPOXAEHMUAX.

OnunceiBaetcs ynpasnenue, yNpasneHue MOWHOCTbIO, MeToaLl
IHEProCHabKeHns, Cnonb3oBaHHbe Ans paspaboTku dyHkumo-
HaNbHOTO M HafXHOr0 INEKTPOMEXaHMYECKOro NPUBOAA AN pabor,

CBA3AHHbLIX € BLICOKMM gaBieHuem u BbICOKOW Temneparypoi. T:
e obpucosaHa nporpamma ucnsita it pyn{alomﬁﬁ.

to.be conducted using the Coiled Tubing (CT) con

— ydraulic pipe cutter in highly deviated
on the order of 45 to 70 degrees, with the production
strings in compression.

The new CT conveyed hydraulic pipe cutter has proven
to be an excellent alternative to conventional severing
options which can be ineffective or are not permitted due
to offshore requlations,

The pipe cutter features durable knives dressed with
specially designed tungsten carbide inserts to engage and
quickly sever tubing, casing or drill pipe. The knife design
produces lower point loading across the cutting surface
resulting in longer life, completing cutting operations
in a single run.

A detailed description of the CT conveyed hydraulic
pipe cutter, the challenges and results of this campaign
will be presented in this paper.

NEW DOWNHOLE
ELECTROMECHANICAL SERVICE TOOL

ADVANCEMENTS PROVIDE INCREASED
INTEGRITY IN HP/HT ENVIRONMENTS

J. Foster, R.A. McConnell, and D.W. Moore, Hallibur-
ton Energy Services Group

During the 1990's, a battery-powered electro-me-
chanical downhole service tool used to set/retrieve
various pressure containment devices in the wellbore
was introduced to the industry. These electro-mechanical
actuators are capable of generating high but controllable
axial forces at the point of application without relying on
surface mechanical manipulations or explosive devices.
This capability eliminates most of the logistical special
safety considerations inherent with explosive actuators.
Since the self-powered tool is independent of the surface
machinery, another advantage is that it is possible to
reduce the surface footprint for more efficient logistical
management.

The electro-mechanical service tools are compatible
with conventional slickline intervention methods and
provide a practical alternative for explosive and hydro-
static setting tools. This tool has also added significant
cased-hole functionality to slickline intervention meth-
ods. While the first generation of the electro-mechanical
service tools met the majority of conditions needed in
the 1990's, their functionality could not meet some of
the operating requirements needed by the deeper, higher
pressure fields being produced today. This paper will
describe a new tool system that provides the advantages
of the standard downhole power unit (DPU®) system
but overcomes the temperature limitations imposed by
the more demanding downhole environments in today'’s
oilfield.

The control logic, power management, and power de-
livery methods used to develop a functional and reliable
) chanical actuator for high-temperature/high

tions will be discuss « Also outlined is
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: f

SV/NOXIIAd VE

ones,

i,

e



nopsaka 45-70 rpagycos, ¢ SKCNNYATALMOHHbIMM

KONOHHAMU, HaXOAA WHUMUCA B CATOM COCTOAHMM,

HoBbiit pexyLumit ruapaenuyeckuit MHCTpYMEHT nokasan cebsa npe-
KPacHOW ansTepHaTMBOW TPAAULMOHHBIM PEXYLIUM UHCTPYMEHTaM,
KOTOpbIe MOTYT 6biTh HE3MHEKTUBHBIMU UAW He UMETh ONYCKA AN

paboTkl M3-3a MOPCKOTO MECTOPACMONOKEHUS.

Pexyuynit MHCTPYMEHT 060PYR0BAH NPOYHBIMU HOKAMY C MOKPLITH-
€M W3 BCTaBOK U3 CneuunansHo paspabotaHHoro kapbuaa sonsdpama
ANA BXOXAEHWA B KOHTAKT U ObICTPOM pe3ku Tpybbl, 06cafHoi KonoH-
Hbl i Gyposoit Tpy6l. KOHCTpyKUMA HOXA NPOUIBOANT Harpy3ky
Ha HIKHIOIO TOYKY BAO/Ab PEXYLLei NOBEPXHOCTH, YTO NPUBOANT K
YBENNYEHUIO CPOKA CNY3KObl 11 BLINONHEHMIO PE3KM 33 OHY CMYCKO-

NOABEMHYIO ONepauunio.

AokymeHT noapo6HO onuckIBaeT rMAPaBNMYecKMii pe3ak, cnycKae-
MBIl Ha KonTIOBMHrOBOI TpyGe, NPO6AEMEI M pe3ynbTaTh KamMnaHuu.

AOPABOTKA HOBOIO CKBAXWHHOIMO

SNIEKTPOMEXAHUYECKOTO MHCTPYMEHTA

OBECIEYUBAET YJTYYLLUEHHYIO
COXPAHHOCTbL B CPEJIAX C BbICOKUM
OABJIEHVMEM U TEMMEPATYPOW

H.®ocrep, P.A. Makkonnen, u [1.B. Myp, Halliburton Energy

Services Group

B teuenue 90-x 6Gbin cO3aH INEKTPOMEXAHUYECKUI CKBaMHbIN
WHCTPYMEHT Ha 6aTapesx, KOTOPbI MCNONb30BANCA ANA yCTa-
HOBKM/U3BNEYEHUA PA3NUYHBIX YCTPOICTB, CAEPKUBAIOWUX AAB-
NeHne B CKBaXMHE, ITU INeKTPOMexaHUyeckue Npusofbl MOrK
NPON3BOAUTL BLICOKOE, HO YNpaBnsemMoe OCEBOE YCUIME B TOYKe
BbINONHEHWA paboT, He MCNONb3Ys NOBEPXHOCTHbIE MEXAHUYECKUE
MaHUNYNATOPLl WAU B3PLIBHbIE YCTPOWCTBA. TaKaa BO3IMOMXHOCTb
pewaet 60NbWWHCTBO CNeLUanbHEIX BONPOCOB TPAHCNOPTHOI be-
30NaCHOCTH, NPUCYLLNX B3PbIBHbIM NycKaTensAM. Tak Kak UHCTPYMEHT
C COBCTBEHHbIM 3HEProobecneyeHnem SBASETCA He3aBMCHMbIM
OT HaseMHOro 060pyAoBaHUA, APYTUM NPENUMYLLECTBOM SBARETCA
BO3MOXHOCTb yMeHblWweHus naowanu ana Gonee adekTusHOro

YNpaeneHus NorucTMKo.

INeKTPOMEXaHNYECKHIA MHCTPYMEHT COBMECTUM C TPAAMLMOHHBIMM
KabenbHbIMM METOAAMM 1 06ecneyuBaeT NPaKTUYECKYIO ankTepHaTusy
ANA pAAa YCTaHaBNUBAEMBIX UHCTPYMeHTOB. WHCTpyMeHT fobasun
(PYHKLMOHANLHOCTH K KabenbHLIM MeTofaM paboTsl B 06CaKEHHOI
CKBaXMHe. HecmoTps Ha To, 4TO NepBoe NOKONEHMUeE INeKTpOMeXaHH-
HECKUX MHCTPYMEHTOB COOTBETCTBOBAN0 GOMBIWIMHCTBY HEOBXOLMMBIX
yenosuii 8 90-x, ux QyHKUMOHANLHOCTL HE MOMNA COOTBETCTBOBATL
HeKOTOpLIM U3 pabounx TpeGoBaHuil ans 6onee ryBokux MECTOPOX-
AeHuin ¢ 6onee BLICOKUM AaBneHnem, KoTopsie pa3pabarsiBaioTcs B
HacToswee Bpems. [JOKyMeHT ONUCbIBAET HOBYIO CUCTEMY, KOTOpas
NpeanaraeT NpenMyllecTsa CUCTEMbI CTaHAAPTHOW CHAOBOI yCTa-
HOBKM, HO NPEBOCXOAUT OrPaHUYEHUA N0 TeMNepaType, Hanaraemsle
Bonee TpeGosaTeNbHLIMU CKBAWMHHBIMU CPEAaMU B COBPEMEHHbBIX

MeCTOPOXAEHUAX,

OnuceiBaeTcs ynpasneHue, ynpasneHne MOLIHOCTLIO, METOAb!
3HeProCHabKeHns, NCNONb30BaHHbIE ANS Pa3paboTKKU (yHKLKMO-
HanbHOro 1 HafIeXXHOTo 3NeKTPOMeXaHWYeCcKoro NPUBoAa ANa Pabor,

poit. Te

CBA3AHHBIX € BLICOKMM AaBNeHMEM U BLICOKO

" TeMnepary.

- - Zones,
on the order of 45 to 70 degrees, with the production
strings in compression.

The new CT conveyed hydraulic pipe cutter has proven
to be an excellent alternative to conventional severing
options which can be ineffective or are not permitted due
to offshore regulations.

The pipe cutter features durable knives dressed with
specially designed tungsten carbide inserts to engage and
quickly sever tubing, casing or drill pipe. The knife design
produces lower point loading across the cutting surface
resulting in longer life, completing cutting operations
in a single run.

A detailed description of the CT conveyed hydraulic
pipe cutter, the challenges and results of this campaign
will be presented in this paper.

NEW DOWNHOLE
ELECTROMECHANICAL SERVICE TOOL
ADVANCEMENTS PROVIDE INCREASED
INTEGRITY IN HP/HT ENVIRONMENTS

J. Foster, R.A. McConnell, and D.W. Moore, Hallibuz-
ton Energy Services Group

During the 1990’s, a battery-powered electro-me-
chanical downhole service tool used to set/retrieve
various pressure containment devices in the wellbore
was introduced to the industry. These electro-mechanical
actuators are capable of generating high but controllable
axial forces at the point of application without relying on
surface mechanical manipulations or explosive devices.
This capability eliminates most of the logistical special
safety considerations inherent with explosive actuators.
Since the self-powered tool is independent of the surface
machinery, another advantage is that it is possible to
reduce the surface footprint for more efficient logistical
management.

The electro-mechanical service tools are compatible
with conventional slickline intervention methods and
provide a practical alternative for explosive and hydro-
static setting tools. This tool has also added significant
cased-hole functionality to slickline intervention meth-
ods. While the first generation of the electro-mechanical
service tools met the majority of conditions needed in
the 1990, their functionality could not meet some of
the operating requirements needed by the deeper, higher
pressure fields being produced today. This paper will
describe a new tool system that provides the advantages
of the standard downhole power unit (DPU®) system
but overcomes the temperature limitations imposed by
the more demanding downhole environments in today’s
oilfield.

The control logic, power management, and power de-
livery methods used to develop a functional and reliable
-mechanical actuator for high-temperature/high
e applications wi iscussed. Also outlined is
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C.M. TuntoH, I.X. Kapncou, n X.P. Copem, YHusepcuer r.Tanca

TpaauunoHHas KonT6UHrOBas Tpyba BbiAEPKUBAET XKECTKNE
UMKNbI M3rMBa ¥ BHINPAMAEHUA Haf YPOBHEM 3EMAM, HTO ABNAETCA
AOMUHWPYIOWNM (DAKTOPOM, OFPaHU4UBAIOWMUM €€ none3Hulit CPoK
cnywGbi. [N TPAAMLMOHHO KONTIOOUHTOBOH Tpy6bl M3rnbaHnem
8 CTBONE CKBAXKWHbI, CBA3AHHOM C UCKPUBAEHWEM CTBONA, npeHet-
peraioT, Tak KaKk Bbi3biBa@MOe HanpsxeHue ABNAETCA HA MOPAAOK
MeHblle HaNpAKEHWs, BbI3bIBAEMOTO LMKINYECKUM u3arubaHuem, u
WCNBITEIBAETCA C O4EHb MaNbiM KONWYECTBOM LUKNOB.

Ha cTaguw pa3paboTku HaXoAWTCA HOBAs OypoBas yCTaHOBKA,
KOTOpas MO3BONAET OCYLECTBAATL BPALIEHUE KonTioOUHIOBOW TpY-
bl B CKBAKMHE NPUMEPHO B 20 00/MUH, YTO fAET MHOTOYUCIEHHBIE
npeumyuiectsa. OAHAKO BpaleHWe NpespalaeT AONONHUTENLHOE
BpaLleHue-u3rn6 B BHICOKOUMKNMYHBIA PeXMM, TaK KaK y4acTki
KONTIOBMHrOBOI TPYO bl MPOXOAAT Yepe3 yHACTKM C BbICOKUM UCKPHUB-
nenueM. [loKyMeHT NpeAcTaBAeT M3y4eHue BO3ACHCTBUA BpaleHns B
CKBaMWHe Ha YCTaNoCTHYIO AONTOBEYHOCTb KONTIOOUHIOBO# TPYOHI.

B HacTOALEM MCCNEN0BAHNM AaHHbIE, NONYYEHHbIE O LMKNUHECKUX
PEKMMaX U3 Pa3NUYHBIX UCTOUHUKOB, NCMONB3YIOTCA ANA OUEHKM BE-
POATHOTO YCTANOCTHOTO NOBPEXAEHNUSA, KOTOPOE MOXET BbiTb BbI3BAHO
BpalleHnem B CKBAXMHE, Pe3yNbTaTbl NOKA3bIBAIOT, 4TO NOBPSKAEHNE
HAXOAUTCA HIKE NPefena BLIHOCNUBOCTY, U TAKUM 06pa3om He3Hauu-
TenbHbl OTHOCMTENbHO MOBPEXAEHUA, HAKANIMBABMOr0 HA3EMHLIMU
uMKnamu crubanns-pasrnbanus.

AHanu3 TaK e NPUHAN B pacyeT Apyroi noTeHuuanbH bl BONPOC:
KONbLEBOE UCTUPaHWe, KOTOPOE MOXET MOABUTLCA NPH BPAWEHUM
KONTIO6MHTOBOW TPY6bI B 06CAAHOM KONOHHE UNW B CTBONIE CKBAXWHDI.
LLlepox0BaTOCTs NOBEPXHOCTM TaK Ke NpuHUManace B pacier And
pacuera W KOppeKuuu 0Xuaaemoro cpoka cny#6bl. Pe3ynsTarsl no
NpeKHeMy NOKa3bIBAIOT, HTO YCTANOCTh, NPOU3BOAUMAR LMKNAMU NOA-
3eMHOT0 BPALLEHNS, HE HACTONKO NarybHO BAUALT HA CPOK cnyxBbl,
KaK LMKl HA NOBEPXHOCTU.

MpeaocTaBneHbl pesynbTaTbl SKCNEPUMEHTOB, KOTOPbIE NOATBEPXK-
[al0T KOHCEPBATM3M NPEANONOKEHN: O (PaKTOpax WepoxoBaTocTy
NOBEPXHOCTU. Pe3ynbraThi MOKa3biBAIOT, 4TO NPOLECC UCTUPAHUA
BbI3bIBAET OCTATOUHOE CHMMAIOLlee HAanpAXeHne NoBepXHOCTH, KO-
TOpOe 0TYACTW KOMMEHCUpYeT oTpulaTesibHoe so3felicteue bonee
llepoXOBATOM NOBEPXHOCTU.

MEPBbIE PE3YJIETATbI MCMbITAHNA
KONTIOBUHIOBOIO BYPOBOIO
WHCTPYMEHTA YBETMYEHHOIO AOCTYNA

B. flarecrap, SPE, Statoil ASA; M. MykkenTeepa, Weatherford
Norge A/S; K. 3iipe, SPE, PI Intervention A/S; u H. Peilmepc,
Tomax A/S

Onepauuu GypeHus U (pesepoBarms, BoiNONHAEMbIE NPU MOMOLM
KONTIOBUHTOBOM TPYGHI, 33 NOCAEAHMe rofbl GbinK YCOBEPLIEHCTBOBAHD!
Gnaropaps HoBbiM u3obpeTeHuam. OpHuM 13 nopo6HLIX M306peTeHui
asnsieTca ATy OctaHoBo4HbIi MHCTpymeHT (AOW). AOW KOHTPOAMpYET
yCUNME, OKa3bIBAEMOE Ha [1010TO, OTHOCUTE/IbHO CKPY'UBAHNA, U NPEAO-
TBPALIAET OCTAHOBKY [i07I0TA MOA HArPy3KO
{fﬂVl o_ﬁecngq_uagmﬁe}mue ue u3ruba pabo
TUMO e 8

K1M 06pasoM TeXHONOTUS |
MHCTPYMeHTa U lonyC-+

N ATIGHE INTEGRITY ANALYSIS

@FROTATING COILED TUBING

S.M. Tipton, G.H. Carlson, and J.R. Sorem, U. of Tulsa

Conventional coiled tubing endures severe above-
ground bending and straightening cycles that cause
low-cycle fatigue to be the predominant factor limiting
its useful life. For conventional coiled tubing, downhole
bending events associated with wellpath curvature are
negligible since the strains generated are orders of
magnitude less severe than strains casued by above-
ground cyclic bending, and are applied with a very low
cycle count.

A new drilling rig is under development that rotates
coiled tubing (CT) downhole, reportedly at rates on the
order of 20 RPM, resulting in numerous operational ben-
efits. However, rotation will impose additional rotating-
bending events in the high-cycle regime as sections of CT
pass through regions of high dog leg severity. This paper
presents a study of the influence of downhole rotation
on the fatigue durability of CT. In this study, fatigue data
taken in the high and low cycle regimes from a variety
of sources are used to assess the potential high-cycle
fatigue damage that may be caused by downhole rota-
tion. The results indicate that the damage is below the
endurance limit and thus negligible relative to fatigue
damage accumulated from above-ground bendstraighten
cycles for conventional CT.

This analysis also took into account another area of
potential concern: circumferential abrasion that could
occur when rotating coiled tubing contacts with the
casing and/or wellbore. Surface roughness factors were
estimated and used to modify life estimates. Results
still indicate that sub-surface rotation-induced fatigue
cycles should not detrimentally influence fatigue life
relative to above surface fatigue cycles. Experimental
results are presented which validate the conservatism of
the assumptions made for surface roughness factors. The
results also demonstrate that the abrasion process causes
compressive residual surface stresses that somewhat
offset the detrimental effect of a rougher surface.

FIRST FIELD RESULTS
FOR EXTENDED-REACH
CT-DRILLING TOOL

V. Dagestad, SPE, Statoil ASA; M. Mykkeltvedt,
Weatherford Norge A/S; K. Eide, SPE, PI Intervention
A/S; and N. Reimers, Tomax A/S

Coiled tubing conveyed drilling and milling opera-
tions have over the last years been improved by several
new inventions. One such invention is the Anti Stall
Tool (AST). The Anti Stall Tool controls the force ap-
plied to the bit relative to torsion and prevents the bit
from stalling under load. This way the AST technology
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E;geqeuue HOBOV One) M Ha Eﬁ@mue,
: 2HT COOTBETCTBYET BbINOAHEHIIO nocTasneH-
WTENEHOMD CHUMEHUA OCTaHOBOK. [lONONHUTENEHBIMM
MPEVMYLLECTBAMM ero SBARIOTCA YBENUYEHMe CPOKa Cny¥6b! gonota u
MOTOpa, a Tae BbiCTpoe NpoHMKHOBeHMe. AOW B HacTOALWMIA MOMEHT
HaxXOANTCA B paHHel KOMMEPYECKON CTaguu paspaboTku 1 HacuUTbIBA-
€T 8 CNly4aes NPaKTUYECKOro NpUMEHeHNs. [lvametp uHcTpyMeHTa Ha
CeroaHs Bapbupyetca ot 3 go 4 % pawiimMa. [lokymeHT nogsoguT utor
KBaNU(PUKALMOHHOM NPOrPaMMe 1 NofeBbIM UCTBITAHUAM,

HABIIOAEHNSA 3A JEDEKTAMM

B KOJITIOBUHIOBOW TPYBE
NOCPEACTBOM
SJIEKTPOMATHUTHOIO KOHTPONS

T.P. Makgxyukuu, K.C. Munnep, u C.P. Tonn, Idaho Natl.
Laboratory

HokymenT npeacrasnaet Habniogenus 3a U3MEpeHUeM aBToMaTh-
Yecku 0bHapyKUBaEMbIX UCKYCCTBEHHbIX fedherToB B 06pa3Lax Kon-
TIO6MHIOBOW TPYBbI C UCIONL30BAHMEM 3N1EKTPOMArHUTHOTO KOHTPONS.
lpoananusuposamsl wecTbaecsT wects AeEeKTOB pasnnHbIX thopm
Y TUNOB, HauuHaa ot BMATMH B 0,30 MM U 3aKaHYMBaA Ken06KaMu
ANVMHOR 9,5 MM B Tpy6e Anametpom 44,45 mm. OnuckiBaetcs anro-
PUTM 0BHapyKEeHUA U aBTOMaTUYeCky nonyyaemas wHdopmauus o
NONy4eHHbIX RaHHbIX. 06cyxpaloTca Habniogekus XapaKTepucTHK u
OrpaHuyeHuit Ans onpeaenenus pasmepa u topmbl fedexTos.

OMEPALIM O4YUCTKW CTBOJIA MNPU NOMOLLN
KOJITKOBUHIOBOW TPYBHI, YMPOLUEHHbIE

C MOMOLLbIO TEXHONOM MM
KOMIMbIOTEPHOIO MOAENMPOBAHNS

X.A. Hacp-3nb-[lun, M.A. Anb-AHasu, u A.A. Banto, SPE, Saudi
Aramco, u P.X. Mpokrop u P.M. Cane, SPE, BJ Services Co.

Ouncrka cTBoMNa NPU NOMOLM KONTIOGUHTOBOI Tpy6bl BEINONHAET-
CA yKe B Te4eHWe MHOTUX NIET, N MOMHO CKa3aTk, Y4To 373 onepauus
ABNAGTCA OAHOW M3 Haubonee pacnpocTpaHeHHbix B AaHHON cepe,
HO 10 HACTOAWEr0 MOMEHTA NPOEKTHI NPOBEAEHUA TaKUX onepauui
ABMIANUCL HUYGM MHBIM, KaK METOAOM Npob U owmubOK. Tenepsb 8
HaNM4un CNEUManMCToB ecTb AOCTaTOYHOE KONMYECTBO UHGopma-
UMK, 4TOBBI YyNPOCTUTL NPUHATUE peweHuil, NONY4UTL HagexHble
TEXHUYECKME pelleHns ¢ noMmolblo Mogened TPaHCNOPTUPOBKM
4acTuy. Metoamuyeckuit pa3paboTku, MCNoNb30BaBWHe 06WupHbIe
MCCNEA0BAHUA U MaTEMaTMYeCKOE MOAENUPOBaHUe, npeacTaBneHs
ANA NPOEKTUPOBAaHUA ONepaLyuin OYMCTKM cneynduyeckmx cTeonos
CKBaXXMH B NpobnemHomM MopcKom MecTopoxaeHun Ha baumHem
Boctoke. Mpegoctasneks onucanus o PAAe CKBaX{WH, BKIKYaR no-
/ly4eHHbIe BbIBOALI. BbinonHanca naboparopHsiit aHanus o6pasuos,
NMONY4EHHBIX B X0A€ OYMCTHBIX Onepauuii, ans AdnbHeiwei onTu-
MA3aunu W NOATBEPKACHMUA NPaBUALHOCTM BLIGPAHHOMD CueHapus
pa6otel. Uensio nokymenTa asnsercs NOKa3aTb BaXHOCTb MPUHATI
MPaBUNLHOTO TEXHUYECKOTO PeweHus ¢ NoMol

MO bl0 TEXHOOr MWK
 MbloTépHor Sl ——T—= =

has found it to meet th ¢

s1g; reduced stall-outs. Additional advan ages
it and motor life and fast penetration.

The AST is now in the early commercial stage with 8
field operations on the record and toolsizes ranging
from 3" up to 4 %" OD. This document summarises the
findings from the qualification program and the first
field operations.
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OBSERVATIONS ON
CHARACTERIZATION OF DEFECTS IN
COILED TUBING FROM MAGNETIC-
FLUX-LEAKAGE DATA

T.R. McJunkin, K.S. Miller, and C.R. Tolle, Idaho
Natl. Laboratory

This paper presents observations on the sizing of auto-
matically detected artificial flaws in coiled tubing samples
using magnetic-flux-leakage data, Sixty-six artificial flaws of
various shapes and types, ranging from 0.30 mm deep pits to
slots with length of 9.5 mm, in 44.45 mm outer diameter pipe
were analyzed. The detection algorithm and the information
automatically extracted from the data are described. Observa-
tions on the capabilities and limitations for determining the
size and shape of the flaws are discussed.

CHALLENGING WELLBORE CLEANOUTS
WITH COILED TUBING

MADE EASYWITH COMPUTER
MODELING TECHNOLOGY

H.A.Nasr-El-Din, M.A. Al-Anazi, and A.A. Balto, SPE,
Saudi Aramco, and R.J. Proctor and R.M. Saleh, SPE,
BJ Services Co.

Well bore cleanouts have been performed for many
years with coiled tubing and it may be said that the
cleanout operation is one of the most routine ser-
vices performed in the coiled tubing industry; but
until recently design was no more than a rule-ofthumb
approach. Sufficient information is now available to
facilitate informed decisions and achieve reliable en-
gineering solutions, utilizing a sophisticated particle
transport model. A methodical thought process, based
on extensive research and mathematical modeling, will
be presented for designing specific well bore cleanouts
in a challenging offshore field in the Middle East. Case
histories from a number of wells are documented de-
tailing the conclusions from each. Laboratory analysis
was performed on samples collected from the cleanout

operations to further optimize and validate the design

It is the intent of this paper to demonstrate
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ONTIOBUHIEBOW TPYBEBLI 14 -
N30NSLIN 30HbBI BOAOMPOABNEHNNA,
BOCCTAHABUBAIOLME CKBAXUHY 40
YPOBHS ABTOMATUYECKM PABOTAKOLLIEN
CKBAXWHbI

A.A. Bapknait and K. lascow, Halliburton, u b. Manausc u b.
KapaHo, BP plc

Mnatdopma Ametuct B1D asnsetca HeGonbwon ABTOHOMHOIA
yCTaHOBKOI B KoXHOM cektope CesepHoro Mops, npuHaanexaliem
Benuko6puTaHuu. 3umMoi nossunace NotpebHoOCTs B KONTIOBUHIO-
BbIX YCAyrax B OTHOWEHWUW ckBamuHbl LO4, ncxoas 13 TpeboBaHwit
KOHTpAKTa, 3aKI04eHHOT0 Ha A06bIYY ra3a U u3-3a paaa 0TKa3oe Ha
NpoW3BOACTBEHHOM 060pYA0BaHUM TAKKE U HA APYrUX CKBAXMWHAX.
MocKonbky 3Ta rOPU30HTaNbHAA CKBAXKUHA HE DYHKLMOHKpPOBana c
1996 rofia, 8 PacNoOpPAKEHUM CrelnanucTos UMeNoch BecbMa orpa-
HUYEHHOE KONNYECTBO MHPOPMALUK O Hel.

[lokymeHT NOAPOBHO ONUCLIBAET BECH XOA Onepauny, HauuHaa c
BbI6Opa MaTepuana pns 30HanbHOM U30NAUUM U 0DOPYA0BAHUA, AO
MOIFOTOBKU K BhINONHEHWIO Onepauuu, notpebogasLeil Gonbworo
KOAMYECTBA CMYCKONMOAbEMHBIX KONTIOGMHIOBbIX onepauuit. [poekT
Guin paspaboraH gna paboTsl Ha yCTaHOBKe C OrpaHuyeHHoW nno-
Waablo nany6bl U KPaHOM rpy30NOALEMHOCTbIO Bcero 10 TOHH. [inA
3TOr0 6bi10 MIFOTOBNEHO M MCNbITAHO HoBOE 0Bopyaosaxue. Wcnbi-
TaHWA NPOBOAMIMCH Ha CyLe Ans ONTUMU3ALMK NPOLECCA MOHTAXa
o6opynoBaHus Ha ycTaHoBKe. Pasmelexue Ha nanybe, nopvem,
3arpy3ka CyaHa — Bce 66110 Pa3paboTaHo B XOA€ ITUX UCTILITAHWA.
Bbin yyYWeH NPOEKT MOHTAaXa M NepecMoTPeHbl TeXHUYECKKe Xa-
pakTepucTuku 060pyaoBaHua. [nasHeiM B nposefeHnn onepaunn
6bina M30NAUMA HIKHEro 0OBOAHEHHOTO YYaCcTKa 3aKkaH4UBaHWA 1
M30NALMA 3aTPYGHOTO NPOCTPaHCTBA, HaxoAsweroca 6e3 onopsl, ANA
NPeAoTBPALEHNs NONAfaHUA BOALI U3 HWKHEN 4acTU CKBaXMHbI.
370 notpe60oBan0 UCMONL30BAHMS HAAYBHbIX NPOBGOK U Nakepos, a
TaKKe COOTBETCTBYIOLEr0 Marepuana Ans 30HanbHOW WU30NALMM.
JlokyMeHT Noapo6HO ONUCHLIBAET MH(OPMALUID, NONYYEHHYIO B
XOfie NNaHUPOBAHMS, BLINONHEHMA U NOCNE OKOHYaHMA pabor. OnbiT
BKNIOYAET ACNEKTbl NOTUCTUKM B OTHOWEHUW onepaumnu. CkBaxuHa
fbina BO3BPALEHA B COCTAB JAEMCTBYIOWMNX nocne U30aALMA 30HbI
BOONPOABAGHWIA U B HACTOALMA MOMEHT SBARETCA HACTbI0 peaibHoro
noTeHuunana AmMeTucra.

FMMAPABJIMYECKM YCTAHABJIUBAEMASA
MNPOBKA Y NMOCNEAYIOLWEE U3BJIEYEHUE
EE NMPU NOMOLLM KONTIOBMHIOBOW TPYEDI
YBEJIMYUBAET 9DDEKTUBHOCTbL PABOT

B BAPHETT L3N

W.M. BnaxToH, SPE, u . Maken3u, SPE, Baker Oil Tools

B cpepHem Kaxpas cksawuHa B bapwert Wain Mnei 6yner
umeTs 0T 5 00 10 ropuM3oHTaNbHBIX Y4aCTKOB. Kampabli yyacToK
npolen onepauuio nepdopupoBaHus U ruapopaspbiBa npu no-
mouu 500.000-1.000.000 rannoHoB BOAbI C HeBonbuwoin pobas-
KO HeCWwUTOro NMOAUMEpa, NPeAWecTBYIoWyI0 U30nALUN, yT0bbI

| CTKe
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SWATER:-SHUTOFF OPERATIONS

[o pabor, panee
biBa U3 KOMAO3UT- =

REINSTATE WELL
ON A NORMALLY UNATTENDED
INSTALLATION

D.A. Barclay and K. Lawson, Halliburton, and B.
Mullins and B. Cardno, BP plc

The Amethyst B1D platform is a small normally un-
attended installation (NUI) in the southern sector of
the U.K. North Sea. A coiled tubing (CT) intervention
was required on well L04 during the winter because of
gas contract demands and a combination of failures on
production facilities and other wells. As this horizontal
well had not produced since 1996, only limited well data
was available.

This paper details the entire operation, from the
choice of zonal isolation material (ZIM) and the equip-
ment selection to the preparation for the multiple
run CT intervention. The intervention design was
tailored to operate within the operating environment
of an installation with limited deck space, compact
facilities, and only a 10-ton crane lift capacity. New
equipment was manufactured and tested in the
provision of this solution. Trials were performed
onshore to optimize the rig up. Deck layouts, lifting,
and boat loading plans were generated as a result of
these trials. The rig up design was improved, and the
equipment specifications were reviewed. The basis of
the actual intervention was to shut off the watered-
out lower completion and isolate the unsupported
annulus to prevent water from coning up from the
toe of the well. This required the use of inflatable
plugs and packers and the placement of a suitable
ZIM. This paper details the knowledge gained during
the planning, operational, and post job phases. This
knowledge includes the importance that the logistical

aspects provided to the intervention. The well was put
on production following the water shutoff operation
and is now part of Amethyst potential.

P 0 30

HYDRAULIC PUMP-DOWN FRAC

PLUG AND SUBSEQUENT COILED-
TUBING REMOVAL INCREASES CLIENT
EFFICIENCY IN BARNETT SHALE

E.M. Blanton, SPE, and G. Mackenzie, SPE, Baker
0il Tools .

On average each well within the Barnett Shale play will
produce from five (5) to ten (10) horizontal zones. Each
zoneis perforated and fractured with between 500,000 and
1,000,000 gallons of slickwater prior to isolation in order to
repeat the process on the next zone. Previous to the meth-

) er described within this paper, the composite
 deployed into the horizontal
T aci ireline and
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IMYECKOI! UenecooBpasHoCTH, 0o Cnu
€ KONNYECTBO 30H, KOTOPbIM Bbina HeobxoaNMa
Auna,

AOKYMEHT ONUCHIBAET METOA YAYHIWEHUS CUCTEMBI, UCTIONb3YeMb i
60NbWHHCTBOM ONEpPaTOpPOB TaM, Fie NPUMEHANACH TMAPaBAUYECKH
CnycKaemel nakep. 3ta BpeMeHHbIA nakep AN 06CAKEHHbIX CTBO-
JIOB MOMET NepemellaTbCs B CKBaMUHe co cKopocTeio 200 dyTos B
MWHYTY NP1 WHTEHCUBHOCTH Ha3eMHOTO Hacoca meHee 10 Gappeneii
8 muHyty. Cnyckaemas KHEK coctout u3 ruapasnudeckoro nakepa,
KabenbHoro agantepa, kabensHoro y3na KOHTPOAUPYIOWEro Aasne-
HWA, 2 KomnnekTa nepdopatopos u ronoeku nepdoparopa. Mocne
YCNEWHOro npoBefjeHna U30AALMK W TMAPOPA3PbIBa, Nakep yaana-
TCA U3 CTBONA CKBAXWHbI, U3 CPEAbl C OTPULATENbHBIM Nepenasom
AaBNeHMA, NOCPEACTBOM (hpe3epoBanbHOMO y3na KonTOUHIOBOI
KOMOHHbI. Tak xe nakepsl ynanaioTcs 06paTHeiM NOBOPOTHIM Y310M,
ucnonbayioumum 2 7/, poiimosyio TpyBy U 4 ¥ foiiMOBYI0 BOTHYTYIO
(hpe3sy ¢ 5-10 ne3BUAMMU.

AoKyMeHT nokassiBaer, Kak pa3BUTUE M UCNONb30BaHME 3TOMO
METOAa 3HAYUTENbHO yBeNu4YUNo 3DMEKTUBHOCTL 3aKaHYMBAH M
8 bapHerr Wsitn Mneit nyTem NOTEHUMANBHOrO CHUNKEHUSA nponon-
HUTENBHOCTU onepauun Ha 50% B 3aBUCUMOCTI OT MyBUHBI yyac-
TKa. 3aTpaThl KAMEHTA 3HAYUTENLHO YMEHBLWNAKCH HE TONBKO M3-3a
3KOHOMUK BPEMEHU, HO TaKXKe U3-3a OTCYTCTBUA He0BX0AMMOCTU B
3neKTpuyeckom kabene u Tpakrope.

SPE 100140

TPYOHOCTU B NMJIAHUPOBAHMMU,
YCTAHOBKE U SKCMYATALIMM BYPOBOIO
KONTIOBMHIMOBOIO OBOPYJOBAHUS HA
MJTIAT®OPME B CEBEPHOM MOPE

M. Tarrapr, SPE, BJ Services Co., u X.A. Kuur, SPE,
Shell U.K. Ltd.

KonTio6uHroeoe GypeHue Bo MHOrMX MecTax, 0cO6EHHO B 3anaaHoil
Katane, asnaercs yxe obuenpunateim aenenuem. OgHako s CeBepHom
MOpe NPaKTHKa ero NpUMEHeHUs NOKa He CTana CToNb TPAAULIMOHHOIA.
Mpaspaa, 8 1999 66111 BLINOAHEHDI 1BA NPOEKTA KOATIOBUHIOBOMO 6y-
PeHus Ha nnargopme, npuHagnexalyei Benmkobputanun, e CesepHom
MOpE, 1 C TOI NOpkLI Npowno ywe bonee 4-x ner.

B pesynbtate nocTOsHHO yaePIKUBAIOWENHCA BbICOKOI LeHbl Ha
HedTb, oneparopel 8 CeepHOM MOpPE MILYT METOABI BypeHis 6OKOBbIX
CTBO/IOB B CYWLECTBYIOU{MX CKBAKMHAX AN JOCTYNA K M30/1MPOBAHHbIM
VU «CKPYHeHHEIM» HedTAHBIM KonneKTopam. COCTOSAHNE HEKOTOPbIX
6ypoBbix ycTaHOBOK Ha CeBepPHOM MOpe TaKOBO, YTO OHM HYXAAoT-
CA B 3HAYUTENbHbIX QUHAHCOBLIX BAUBAHUAX, YTOOL 06ECNeYuTs
BO3MOXHOCTb TpapnymoHHoro ypexus. Kontiobuurosoe bypenne
ABNACTCA a/IbTEPHATUBOM, KOTOPas NO3BONAET ONepaTopy obecneynTs
AOCTYN K 3TUM KONNEKTOpaM 6e3 HeoBXOAMMOCTH B NOBTOPHOI Caau#
B 3Kcnnyataumio byposoro o6opyaoBaHma.

Kpaiive Huskuit yposeHb nposeneHus 6ypOBLIX KONTOBUHTOBbIX
meponpuaTuii B 06veguHenHom Koponescrse npusen K BO3HMKHO-
BEHWIO TPYAHOCTEH, C KOTOPBIMU CTONKHYANCH CEPBUCHBIE KOMNAHUM
Npu noctaeke noaxopAuero 060pynoBaHNA 1 ONLITHOTO NEpcoHana
Ans 6esonacHoro u addexTUsHOro YNpaBneHus u BeINONHEHUA One-
Pauuit konTio6uHrosoro Gypexus. [lokyMeHT onucsiBaeT npoGnemsi u
CNocoBbl Ux pelenus, paspaboTaHHbie NPU NPOBEAEHIM NOCAEAHNX
6yposbix paGoT Ha nnardopme faHHeT A, PacnonoMeHHon 8 UEHT-
pansHoii yacTu CesepHoro Mops. B AONONHEHME K BbileynoMaE
BONpPOCaM, B HEM O ' HOBbI '

considering the average
required temporary isolation.

v vill describe a system method improvement
being utilized by most operators in the play whereby a
Hydraulic Pump-Down Frac Plug is utilized. This cased
hole temporary plug can be “displaced’ into the well at
speeds of up to 200 feet-per-minute with surface pump
rates of less than 10 barrels-per-minute. The BHA that
is run consists of the Hydraulic Pump-Down Frac Plug,
Wireline Adapter Kit, Wireline Pressure Setting Assembly, 2
sets of perforating guns and a firing head. After successful
isolation and fracturing, the plugs are removed from the
well bore in an under balanced environment by means
of a coiled tubing milling assembly. The plugs have also
been removed by reversing units utilizing 2-7/,” tubing
and a 4-*/ " 5-bladed concave mill.

This paper will show how the development and use of
this methodology has greatly increased the efficiency of
completions within the Barnett Shale play by a potential
reduction in time of 50% depending on the zone depth.
The client costs have been significantly reduced not just
in terms of time savings but also when the removal of the
requirement for electric wireline with tractoring systems
is taken into account.

CHALLENGES IN PLANNING,
INSTALLATION, AND OPERATION OF
COILED-TUBING DRILLING EQUIPMENT
ON A NORTH SEA PLATFORM

M. Taggart, SPE, BJ Services Co., and J.A, King, SPE,
Shell U.K. Ltd.

Coiled-tubing drilling (CTD) is a well-established,
common application in some areas, particularly West-
ern Canada. However this practice has not grown to
similar activity levels in the North Sea. Two CTD proj-
ects have been carried out on UK North Sea platforms
since 1999 and it is over 4 years since the most recent
operation.

As a result of the sustained high oil price, North Sea
operators are looking for methods of sidetracking ex-
isting wells to access isolated or stranded oil reserves.
The condition of some North Sea drilling rigs is such
that a significant financial investment is required if
they are to return to conventional drilling. CTD is one
option that enables operators to access these reserves,
without the need to recommission the original drilling
facility.

The extremely low activity levels of CTD in the UK has
led to the challenge faced by service companies of sup-
plying suitable equipment and experienced personnel, to
safely and effectively manage and perform a CTD opera-
tion. This paper discusses the challenges faced and some
solutions developed for a recent CTD operation carried out
on the Gannet ‘A’ platform, located in the Central North
Sea. In addition to the challenges mentioned above, to

live essful well, several new technologies and

: GO. th%magi:\j}lcatm‘l} of CTD
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'c mcnoanOBAHMEM nPorPAMMHoro

OBECNEYEHUA AJTA BbIHNCITEHUA
rASOANHAMUYECKMX MPOLECCOB

M.B. B3itnu, U. Bnauko, u P.C. Pocun, Halliburton

[lo HacToAwWwero BpeMeHU NOTOK XUAKOCTH, NPOXOAAWUIA Yepes
KoNTIo6UHroBYIO TPYBY, 06CYKAANCA TONBKO B TEOPMY, IMBO Ha ypOBHE
ugen. C NOMOLbI0 HOBOTO MPOrPaMMHOro obecneyeHuns [ANA BblYnC-
NeHWA ra3oaUHaMUYECKUX NPOLLECCOB CTan0o BO3MOMKHbLIM NOHMMAHWe
MOAENM NOTOKA MUAKOCTH B KONTIOGUHTOBON TpyGe. [lokymMeHT onu-
cblBaet bosiee nonHoe uccnefosaHne MHOroYUcneHHbiX KOMNOHEHTOB
KONTIOBUHIOBOM KONOHbI U MX BO3AENCTBME HA NOTOK.

Bbin BLINONHEH aHanu3 UHAMBUAYANbHBIX KOMMOHEHTOB UK
OTAeNbHbIX CUCTEM, HO COYETaAHUE ITUX CUCTEM MOXET MNOBNMUATb Ha
Bech pe3ynbrar. bonee paHHuit aHanu3 UMUTUPOBAN NPAMON yyac-
TOK Tpybbl, Npoxofsulei yepes rycek. IToT aHanu3 npeanonaran
NONHOCTLIO Pa3BUTHI/ NOTOK, BXOAALMI B NPAMORA y4ACTOK TPY6bI.
OCHOBaHHbIA Ha pe3ynbTarax UCCAef0BaHWA MPOMBILNEHHOTO
KOHCOpLMYMa, NOTOK B NPAMON KONTIoGMHrosoit Tpybe, cnyckaio-
Weics C HanpasnsoWen, He MOXET BbiTb NONHOCTLIO PA3BUTHIM.
[Ins pacluMpeHns MccnefoBaHns feicTaylolleil nonHoMacwrabHo
MOAENU KONTIOBUHIOBOW KONOHHbLI B HACTOALLEM MCCNea0BaHMM
BbNM BKAIOYEHBI AONONHUTENbHBIE YHACTKW KONOHHbBI. B Mogens
ByneT BknloYeH heHoMeH NoToKa )uaKocTu ¢ bapabaHa u ero Bo3-
[ieiicTBME Ha NPOTOK B NPAMOM yyacTke Tpybbl mexay 6apabaHom u
HanpasnsoWei. Pe3ynbrar MOXET N0Ka3aTb BO3AENCTBUE HA LIEHT-
pobexHble cubl U HeHOMEH MOLIENM NPOTOKA, KOTOPbIM, KaK paHee
npeanonaranoce, Bbi3siBan 3po3unio. MonyyeHHbId pe3ynsrar MoXeT
noMO4b B MOHUMAaHUW NPUHLMUNOB 3PO3UK, BKAKOYAA NEpeMelleHune
U ABUMKEHME YACTUL| Necka.

D ( 2

NPUMEHEHWE METOZA M POPA3bIBA
MPU NOMOLL KONTIOBNMHIOBOW TPYEDI,
YBEJIMHYUBAIOLLEIO AOBbLIYY

N.4. ®accenn, Halliburton; X.P. PepdepH, KCS Energy Inc.; n
W.3K. Mapwann, Halliburton Co.

MpuUMeHEHNe HOBOTO METOAA rMAPOPa3PbIBa NPU NOMOLN KONTIOBUH-
roBoil TPY6bI OCYUIECTBAANOCH HAa MECTOpOXAeHUK 3nb [po. B boccup,
Mapwx, Nlyuanana. Hosbiit MeToA no3sonun 3HeKTMBHO MHTEHCK-
UUMPOBaTL BCE NOTEHLMANBLHO NPOAYKTUBHbIE MHTepBankl. llo cpas-
HEHMIO C TPAAULMOHHBIMM METOAAMU UHTEHCU(UKALMY, HOBLIA METOA
noKasan Ayylme pesynsTatsl B obecneveHum ycToinumeoi Ao6uun.

PA3PABOTKA TPEXMEPHON MOZLEJIN
CUCTEMbI KONTIOBEMHIOBOW TPYBbI/
NYBPUKATOPA

C. ApHaH u A.C. ewr, Schlumherger u WU, Yen, JC Engmeenng
Ser\nces

iR

=REELTO-INJECTOR FLUID-FLOW"
ANAEYSIS USING CFD SOFTWARE

M.B. Bailey, I. Blanco, and R.S. Rosine, Halliburton

Until recently, fluid flow through coiled tubing (CT) was
only discussed as a theory or an idea. With the aid of some
sophisticated new software technology, Computational
Fluid Dynamics (CED), an understanding of the actual
flow patterns of fluids in CT is now possible. This paper
discusses a more complete study of multiple CT string
components and their effect on fluid flow.

Analysis of individual components or systems has been
performed, but combining systems can change the out-
come of the results. Previous analysis simulated a straight
section of tubing running through a tubing guide. This
analysis assumed fully developed flow entering the
straight section of tubing. Based on results of an industry
consortium, the flow into the straight tubing coming
off the reel may not be fully developed. To expand the
study of the actual full-scale model of a CT string, in this
study, additional portions of the string will be included.
The fluid-flow phenomenon from the reel and its effect
on the flow path in the straight section of the tubing
between the reel and tubing guide will be incorporated
into the model. The results could affect the centrifugal
forces and flow-path patterns previously thought to af-
fect erosion. Results generated from these studies could
help in understanding erosion principles, including sand
particle migration and movement.

P 00143

APPLICATION OF COILED-TUBING
FRACTURING METHOD IMPROVES
FIELD PRODUCTION

L.D. Fussell, Halliburton; J.R. Redfearn, KCS Energy
Inc.; and E.J. Marshall, Halliburton Co.

Application of a new coiled tubing assisted fracturing
method (CTEM) hasbeen implemented in the Elm Grove Field
in Bossier Parish, Louisiana. The new method has allowed
all potential pay intervals to be efficiently stimulated. As
compared with traditional methods of stimulation, the new
method has resulted in better sustained production.

ON THE DEVELOPMENT OF A THREE-
DIMENSIONAL MODEL FOR A COILED-
TUBING/RISER SYSTEM

S. Adnan and A.S. Zheng, Schlumberger, and Y. Chen,
ic
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A NPOCTPaHCTBE, yeumme kabe ce BKNoYEeHO
M XOKAEHME MaTemMaTyeckol Moaen OCHOBHIBA-
E€TCA Ha NPUHLUNax Teopuu CTabunbHOCTH Banku-cToiky, KoTOpas
MPUBENA K HECKONLKUM OBBLIKHOBEHHLIM AUDDEPEH UaNbHbIM
YPaBHEHUAM C Harpyskoii u obremom B KayecTee (hYHKUKI 0CeBoro
pasmeweHus nybpukaropa. Mocne onpegeneHuns cuctems ypasHe-
HUM, OCTABLIAACA YACTb CTaTbW NOCBAWEH pa3paboTke YncneHHbIX
d/ITOPUTMOB ANA PEIEHUA YPABHEHMIA C rPAHUYHBIMU YCAOBHAMM.,
YpaeHeHus nepepaboTaHbl B Biae YPaBHEHUI C ABYMA rPAHUYHbBIMMU
BENUYNHAMMN. VI3MeHeHHble anropuTMbl KBa3unuHeapusauuu emecre
CMETOAOM 4aCTHOTO PelleHNs MCNONL30BANMCH ANA NOUCKA YUCEH-
HOTO PEWEHUA ANA YUCNEHHBIX ANTOPUTMOB pelleHUs ypaBHeH Uil
C FPaHutiHbiMK ycnosuamu. PesynsTatel 3Tux anropuTMos CpasHu-
BalOTCA C NOMYYEHHOW NPOrpaMMOil METOAA KOHEYHBIX 3NeMEHTOB
ANA NPOBEPKM A0CTOBEPHOCTI MaTEMAaTUYECKOI MOJEAN U TOYHOCTH
YMCNEHHOTO anropuUTMa.

KOSDDULIMEHT TPEHUA ABYXDAIHOM
KUOKOCTW ANA 3KCLEHTPUYHOIO

3ATPYBHOIO MPOCTPAHCTBA
B KONTIOBUHIOBbIX OMNEPALIMSX

40

C. Omapnbi u M.E. Ox6aitornsi, Middle East Technical U.

ABNeHue NOTOKa ra3ommaKOCTHOI cMec YacTo BCTpe4aeTcs B xofie
BBINONHEHMUA KONTIOOMHIOBbIX ONepaLuii, 0cobeHHo npu BypeHuu ¢
OTpULATENbHBIM Nepenagom faBneHns. B cTBOE CKBaXMUHBI y noto-
ka 6onee cnoxHas reomeTpus TeyeHus, yem B Tpybe. Onpegenenue
MOTEPL AABNEHUA ABNAETCA INABHOW 3ajaueit Ana onpepgeneHus
Tpe6oBaHNit K ruapaBMYecKoi cucTeme, 3QGEKTUBHOCTH OYUCTKM
cTeona u 3 dekTBHOCTM Gypenus. Haubonee yacro ucnonb3yemble
MexaHu4eckue Mogenu paspaboTanbl ans ayxdazHoro NoToka TpYy-
6e, 1 koHUenuMa ruapaBanYeckoro AWameTpa WHUPOKOo NnpUmMeHseTcs
Ans apantauuu 3atpybHoit reometpum K notoky s Tpybe. OpHako,
B Cny4ae ABYX(A3HOMO NOTOKA Yepes NoAHOCTbIO IKCLEHTPUYHOR
rOpU30HTaNnbHOe 3aTpy6HOe NPOCTPAHCTBO, CNOKHOCTL reomMeTpuu
COHETaeTCA Co CNoXHON husmkoi AByxthasHoro notoka. B HacToAwemM
AOKYMEHTE KOPpenauna Koa(uumenTa TpeHus npepnaraercs ana
pacueranoTepe AasneHus B ABYXPasHbIx CUCTEMAX YEPE3 MONHOCTbIO
3KCUEHTPUYHOR ropu3oHTanbHoe 3aTpybHoe NpocTpaHcTRo. [aHHble,
UCNONbL30BAHHbIE B HACTOAWEM UCCNEAOBAHUM, BKIIOYAS nepenag
A3BNEHUA, UHTEHCUBHOCTL NOTOKA, TEMNEPATYPY U MOAENU NOTOKA
nony4ensl npu nomouw METU-PETE-CTFL mHorodasHoi netnu noto-
ka. Mony4enHan uHdopmauus NPoaHan13upoBaHa, U Npu NOMOLLK
CTaTUCTUHECKUX METOA0B NONYYeHbl KOIDDULMEHTHI TPEHUA Kak ans
PacCMOTPEHUA Pa3NUYHBLIX CTPYKTYP NOTOKA, TaK U Ans WrHopupo-
BAHWA CTPYKTYp noToka. Pesynbtatel nokasanu, uto npeanaraembiii
KO3 duUMEHT TpeHus ana o6enx METOJ0NIOTMIA MOXKET YCTAHOBUTS
PUKUMOHHBIE NOTEPH AABNEHUS C TOYHOCTbIO MmeHee 7% pna Bcex
cnyyaes. TOYHOCTb M NpocToTa npeanaraemoil metoauku obecne-
4MBaIOT MHOroobewaiuee pewenne ans oueHKu PUKLMOHHOI
nOTepU AaBNeHNA ABYX(AZHOTO NOTOKA B rOPU3OHTANbHBIX yyacTkax
KONTIOBUHIrOBOI TPy6bI.

g and annulus, and cable forcé_'s are all ing

are based on principals of beam-column stability theory,
which lead to a set of ordinary differential equations with
theloading and displacements as functions of the axial lo-
cation of the riser. With the system equations established,
the rest of the paper is devoted to the devise of a numerical
algorithm to solve the equations with boundary conditions
imposed. The problem is re-casted as two points boundary
value problem (TPVBP). Modified Quasilinearization Algo-
rithms (MQA) together with Method of Particular Solution
(MPS) are employed in the search of numerical solution for
the TPBVP. Results from these algorithms are compared to
those obtained from commercial finite element program to
verify the validity of the mathematical model and accuracy
of the numerical algorithm.

FRICTION FACTORS
FOR TWO-PHASE FLUIDS FOR
ECCENTRIC ANNULI
IN CT APPLICATIONS

C. Omurlu and M.E. 0zbayoglu, Middle East Technical U.

The gas-liquid flow phenomenon is frequently encoun-
tered during Coiled Tubing (CT) applications, especially
in underbalanced drilling. In the wellbore, the flow takes
place in more complex geometry than pipe flow. The de-
termination of the pressure losses is the major concern
prior to estimate the hydraulic system requirements as
well as hole cleaning efficiencies and the drilling perfor-
mances. The most commonly used mechanistic models
are developed for twophase pipe flow and the hydraulic
diameter concept is generally applied to adapt the annu-
lar geometry to pipe flow. However, in case of two-phase
flow through fully eccentric horizontal annuli, the com-
plexity of the geometry couples with the difficulty of the
physics of two-phase flow. In this study, friction factor
correlations are proposed in order to calculate the pres-
sure losses of two-phase systems flowing through fully
eccentric annuli. The data used in this study, including
pressure drop, flow rates, temperature and flow patterns,
is obtained using the METU-PETE-CTEL multiphase flow
loop. The collected data is analyzed and using statistical
methods, friction factors are obtained both for consider-
ing different flow patterns as well as ignoring the flow
patterns. The results showed that, the proposed fric-
tion factors for both methodologies could estimate the
frictional pressure losses with an accuracy of less than
7% for all cases. The accuracy and the simplicity of the
proposed methodology provide promising solutions to
frictional pressure loss estimations of two-phase flow at
the horizontal sections of CT.

The derivations of the mathematical model
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Ll,l/lﬂ KMCHOTHOM OEPAE:OTKI/I
P F‘IOMOU_LM KOATIOBNHIOBOW TYEbI
MYTEM OTCITEXUBAHWA B PEATIbHOM
BPEMEHW MHOIMO3TAMHOW XNOKOCTW

A.C. Xewnr, P. baxep, u M. AnnxopH, Schlumberger

Bo Bpems KMCnOTHOW 06pabOTKW, NPOBOAUMON MPU NOMOLLW KONTIO-
61HroBOI TPYObI, pa3NMYHbIE JKUAKOCTH B ONPeieNeHHoM nocneAosa-
TENLHOCT 3aKaUMBaIOTCA Yepe3 KonTioGuHroByo Tpyby Ana co3faHus
ONTUMU3UPOBAHHBLIX CKBAXMWUHHbIX yCHOBHF‘I ana 06]}360TF{H cTBONAa.
06bI4HO 10 TOTO, KaK KonTio6uHrosas Tpy6a fOCTUTHET HeO6X0AMMO
30HbI B X0/€ ONepaumun CnycKa, HeliTpanbHan MNUAKOCTb MOXET 3aKa-
YMBATLCA B KONTIOBUHIOBYIO TPYBY ANA UMPKynALUMK. pu ROCTUMEH MU
30Hbl 06paboTKK, rpadmk 3aKaykK (TaKOW, Kak npeasapurencHas
3aKayka, 06paboTKa KUAKOCTW NOCIE NPOBEAEHUA OnepaLum) MoxeT
MCNOMb30BaTbCA ANA NOAHOLEHHOI 06paboTku ckBamuHbl. B xoge
BLINONHEHNUA PaboT ONEpaTop TaK e MOMET ABUraTh KONTIOOUHIOBYIO
TpY6Y (MnK cnyckaTh ee B CKBaXUHY, W11 U3BNIEKATh) NOKA 3aKa4nBa-
I0TCA MHOTO(asHbIe KUAKOCTU. HenatenbHo OTCNeXWBATE ABUMEHKE
MHOTO3TAMHOM KWUAKOCTU BHYTPU KONTIOGMHIOBOW TPYOBI ANA ONTH-
Mu3aluu 0bpaboTku. [LOKYMEHT npepcTaBnaeT HOBYID TEXHOJOTHIO
ANA OTCEMUBAHMA CTYNEHYATIX KUAKOCTEN BHYTPU KONTIOBUHIOBON
Tpy6bl. OH BKIIOYAET U3MEPEHNS, NPOBOANMbIE HA NOBEPXHOCTH U
B CKBaXWHe B peanbHOM BpPEMEHM, MopennpoBaHue HUOKOCTU W
rasa, pacueT GpUKLMOHHOTO NafeHus AaBneHus B KONTIOOMHIOBOI
Tpybe. Hoeas TexHonorua no3sonseT oneparopam oNnTUMU3MpoBaTh
CKOPOCTb CMYCKA KOATIO6MHrOBOM TPYOBI M UHTEHCUBHOCTh 3aKauyKu
Ha NOBEPXHOCTM ANA CO3AAHMA B CKBAKUHE HEOOXOANMBIX YCIOBUHM.
Hanuyue Mchopmau,um 0 MHOMO3TanHbIX MUAKOCTAX TAK e OTHPbI-
BAeT BO3MOKHOCTb OLeHKn 06paboTKK B peanbHoM Bpemenn. Mpea-
CTaBNEHO HECKONbKO NPaKTUYeCKUX onepauuit AnA AeMOHCTPALMUN
3th(eKTMBHOCTU HOBOI TEXHONOTUW.

AHANN3 BO3AENCTBUA SKCLEEHTPUYHOCTWU
XAPAKTEPUCTUK 3ATPYBHOIO NOTOKA
HEHBIOTOHOBBIX XAKOCTEN HA OCHOBE
NCNONb30BAHUA METOOA KOHEHYHbIX
SJIEMEHTOB

M.E. Ox6ainornsl u C. Omapnst, Middle East Technical U.

0paHOi U3 Haubonee CNOXHbIX 33Aad B HeTAHON NPOMBIWAEHHOCTH
ABNAGTCA XapaKTEpPUCTUKA NOBEEHUs HEHBIOTOHOBCKUX XNAKOCTEN
B 3KCUEHTpUYHOM 3arpybHOM npocTpaHcTee. bbino npeanoxexo
MHOTO 3MAMPUYECKUX U NMONYIMNUPUYECKUX NOAXOA0B, KOTOPbIE
NeITanuCh pewnTh 3Ty npobnemy. Mpeanoxero HebonbLioe Konuyec-
TBO aHANUTUYECKMX METOAOB, OAHAKO UX Pe3ynbTaThl HENb3A HA3BaTb
MHoroobewanwumn. HacTosuee nccnegosasme CTPEMUTCA NOJOWTH
K pelweHuto npobnembl, MCNONL3YA METO[ KOHEYHbIX 3/1eMeHTOB,
KOTOPBIA NONYYUN NONYAAPHOCTE NPU PA3BUTUN KOMNBIOTEPHbIX TEX-
Honoruid. Onpepenas TUNWYHLIA AUAMETP CTBONA CKBAMMWHBL, YaCTO
BCTpeyaeMblit Npu NPoBeAeHUM KONTIOBUHIOBbIX PABOT, Bblnn UcnbI-
TaHbl TPU pasnynAX HEHbIOTONHOBCKKAX HUAKOCTU B TPEX PA3NNYHBIX
3IKCUEHTPUYHBIX YCNOBMAX. [INA NOBLIWEHUA TOYHOCTU PE3yNbTaToB
6biM UCNONb30BaHbI PA3NMYHBIE TUMbl AYEEK KOHEYHBIX INEMEHTOB.
Pesynbrarel MeToaa KOHEUHbIX 3/1eMEHTO

O EOILED-TUBING ACIDIZING

P aBHIr"IBaJ'lHCb C pmnuuhl- :

BTNAZATION

THROUGH REAL-TIME STAGED
FLUID TRACKING

A.S. Zheng, R. Bucher, and M. Allcorn, Schlum-
berger

Abstract In coiled tubing acidizing, a variety of fluids
are pumped through coiled tubing in certain sequence
to create the optimized downhole condition to treat the
wellbore. Typically, prior to the coiled tubing reaching
the target treatment zone, a neutral fluid may be pumped
into coiled tubing during running-in-hole (RIH) for cir-
culating purpose. Once at the targeted treatment zone,
a pumping schedule (such as pre-flush, treating and
postflush fluids) may be used to treat the wells. During
the operations, the coiled tubing operator may also move
the coiled tubing (either running-in-hole or pulling-out-
ofhole) while staged fluids are being pumped. It is desir-
able to track the movement of staged fluids inside coiled
tubing to optimize the treatment. This paper presents a
new technology to track the movement of stage fluids
inside coiled tubing. It includes real time surface and
downhole measurements, fluid and gas modelings and
friction pressure drop calculation along coiled tubing.
This new technology allows operators to optimize coiled
tubing running speed and surface pumping to create the
desired action downhole. The availability of staged fluids
information downhole also opens the possibility for real
time treatment evaluation. Several field job cases are
reviewed to demonstrate the effectiveness of this new
technology.

ANALYSIS OF THE EFFECT

OF ECCENTRICITY ON FLOW
CHARACTERISTICS OF ANNULAR FLOW
OF NON-NEWTONIAN FLUIDS USING
FINITE ELEMENT METHOD

M.E. Ozbayoglu and C. Omurlu, Middle East Tech-
nical U.

One of the most difficult tasks in petrolum industry
is to characterize the behavior of non-Newtonian fluids
flowing through eccentric annulus. Many empirical and
semi-empirical approaches have been introduced which
attempt to solve this problem. Also, there are few ana-
lytical methods proposed, however, the performance of
them were not promising. This study aims to approach
the problem using finite element method (FEM), which
became popular lately due to the developments of the
computer technology. Defining a typical wellbore size
commonly encountered in CT applications, three differ-
ent non-Newtonian fluids were tested at three different
eccentricities. Different FE mesh types were used to in-
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OANOCE, 4TO C POCTOM IKCLEHTY |
*PU AABNIEHUA CHUKAIOTCH AP YCAOBUM COXP
TPOB HeuameHHbIMU. Bonee Toro, npodunk CKOPOCTH 8
CTBO/IE CKBAKUHBI MOXKET GbITb IETKO ONPEeNeH, YTo ABNAETCH 0YeHs
BaHbIM AN5 ONpeenenns 3QhEKTUBHOCTY AeliCcTBUS pacTBopa ans

OYUCTKM cTBONA.

BOIMPOCHI
PABOTOCMOCOBEHOCTN OBOPYZIOBAHMS
B XOAE KONTIOBMHIOTBbIX OMEPALMI HA

MECTOPOXIOEHWMW NAHHA,
SANAOHAA MHAOUA

C.B. Keitn u N.)K. Mpokrop, BJ Services Co., u C.K. Nanuyon n
C.K. Hask, BG E&P India Ltd.

KonTiobunrossie onepauun sbinonusiores c 3aKaH4YMBaHueM,
YCTaHOBNEHHbIM B BOKOBOM y4yacTKe CKBawuH [laHHa, B 3anagHoin
WHanu, Ha mope.

flokymeHT onuckiBaeT npouecc aHanu3sa u BOMNPOCHI, BO3HUKLWME B
X0fie BbINONHeHUsA paboT. Take B fOKyMeHTe NpeacTasieHa onepa-
1A, BBINOHEHHAA ANA yNpoueHna Bxoa B 60KOBON CTBON. HokymeHT
CPaBHWBAET MOAGNMPYEMBIA U eIHCTBUTENbH LI BXOT KOATIOBUHTOBOI
TPYGbl B KaX/0M CKBaXMHe. [puBeaeHb! MANIOCTPUPOBAHHbIE NpUMe-
Pbl BBINOAHEHUA ONepavuid,

B HacToswem gokymenTe nokasa TwarensHo CNNaHNPOBaHHBIA Npo-
tecc. B gokymeHTe Take obcykaatoTes cneuuduyeckue npumepsl, e
611 yenewHo ucnonb3osau UHCTPYMEHT ansa sknioveHus KHBK, emecte
C HeOBXOANMBIMU AAHHBIMU 1A YCNEWHOrO BbINONHEHUS aHanusa.

[na onucanus cnoxHocTe AOKYMEHT rpyNNUpyeT 3aKaHymBaHus
MaHHa B TpU KaTeropum: HeoBCaKeHHaR, HEOBCAKEHHAS C XBOCTO-
BUKOM 1 0BCaXeHHaA CKBAMMHA C YBENUYUBAIOWMMUCA B fUaMeTpe
naKkepamu. B 3akaH4MBaHMM yCTAHOBNEHbI BHIABUKHBIE [UAb3bI
ANA NPOBEACHUA PAabOT C BLIBPAHHBIMK YUACTKAMMU CKBAXUHBI, W
HEoBX0AMM CrycK KonTI6UHrOBOI Tpy6Ll ANA yNpaBneHus TUMM
BbIABUMHBIMU FMAb3aMHU.

TpyAHOCTH, CBA3aHHBIE C NpOBeaeHem paborT, crpynnuposaHs no
KPUTEPUAM NOTUCTUKN MNU OKPYKalOLLEi Cpefbl.

HOKYMEHT Aenaer aKueHT Ha CAOXKHOCTAX TeXHUYECKOI KOHCTPYK-
LMK 1 npoyecce aHanusa ana onpeaeneHun BO3IMOKHOCTH Bynywmx
onepauum co CTBONOM CKBaMMHbI.

H106b1 yBENMUUTE NPOLEHT yCREWHBIX Onepauui, aBTopsI peKoMeH-
AYIOT NPOEGKTUPOBATL KaKAYIO CKBAXKMHHYIO ONEpaLmio Npu MoMowM
PE3YNbTaToB npepwecTsyoWwmx onepaumii. Takum obpa3oM, ysenunyu-
BAGTCA BEPOATHOCTb YCNEWHOT0 NPOBEAEHUA ONepaLuM.

CTPYNHASA NEPDOPALINS, BbIMMOJIHEHHAS
NPV NMOMOLLM KONTIOBUHIOBOW TPYEbI.
OBECTIEYMBAIOLLAS B TOPU3OHTAJTbHBIX
SAKAHYNBAHUSAX HOBbIE MOAX0AbI

K MHOITOCTAAUNHBIM OMEPALMAM
MMAOPOPA3PLIBA

B.B. Makgenuen, UK. Mapwann, 1.
gba,_il-lalliburton &8

i all the other parameters are kept constant.

. the velocity profile across the wellbore can

easily be determined, which is very important to identify
the hole cleaning performance of a fluid.

OPERABILITY CHALLENGES
DURING COILED-TUBING (CT) WELL
INTERVENTION: PANNA FIELD CASE
HISTORIES FROM WESTERN INDIA
OFFSHORE

5.V. Kale and R.J. Proctor, BJ Services Co., and S.K.
Paliwal and S.K. Nayak, BG E&P India Ltd.

Coiled Tubing (CT) applications are performed to in-
tervene in completions installed in the lateral section of
Panna wells in Western India Offshore.

The paper discusses the analysis process and the chal-
lenges during CT well interventions. Work done to improve
CT entry in the lateral section is also discussed in the
paper. The paper compares simulated CT entry against
the actual reach in each well. Illustrative examples of the
actual field data are presented as case histories.

The process is elaborated in this paper. The paper also
discusses specific examples where application of tools to
excite the BHA was attempted with success, along with
the resources needed to accomplish the analysis process
effectively.

To describe the challenges this paper groups Panna
completions in three categories; open hole, open hole
with tail pipe and cased hole with swell packers. Slid-
ing sleeves to operate selective sections of the well are
installed in the completion and CT entry to operate the
sliding sleeve is imperative.

The operational challenges are grouped as either logisti-
cal or environmental,

The paper focuses on technical design challenges and
analysis processes to determine the feasibility of future
well intervention.

To improve operational success the authors recommend
that each intervention campaign be engineered utilizing
the results from the previous operations. This increases
the likelihood of successful interventions.

CT-DEPLOYED HYDRAJET
PERFORATING IN HORIZONTAL
COMPLETIONS PROVIDES NEW
APPROACHES TO MULTISTAGE
HYDRAULIC FRACTURING
APPLICATIONS

iel, E.J. Marshall, L.E. East, and J.B.
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HEHMIO C HaYanbHbIMM nporuoaamu HHTEHCHCIJH KaLum Honneﬂopa.
ITo npuBeAeT K BO3HUKHOBEHMIO NOTPeBHOCTU ANA AOCTHMEHUS
YPOBHSA 3KOHOMMUYECKU 3D PerTUBHOI N06bIYM B IPDEKTUBHON
MHTEHCUMDUKALUWU METOAOM FMAPOPA3PbiBa BO MHOTUX CKBAKMHAX.
fOpU30OHTaNbHbBIE 3aKAHYWBAHMA B KONNEKTOPAx C YMEPEHHOW W
HWU3KOW NPOHMLAEMOCTbIO TpebyloT orpaHuyYeHuns 3aTpar, 4To peg-
KO obecneynsaeT UCNONb30BAHUE NPOBEPEHHbIX TPAAULMOHHBIX
MEeTon0B, TAKWX, KaK LleMeHTHOe 3aKaH4YuBaHue, CeneKTUBHLIN
FMAPOPa3pbiB MHOTOYUCNEHHbIX Y4ACTKOB C U30NALUEA MOCTOBLIMU
npoBKaMn U MHOTOYMCAEHHLIE CNYCKONOAbEMHbIE Onepaunn ans
BbiNONHEHUA nepdopaunn. HekoTopsle HOBbiE METOABI, KOTOPbLIE
NPUMEHAIOTCA NPU pewenun 3Tux npobnem, TpebyioT AOPOroCTo-
Al CKBAXWHHOM «annapaTypbi», @ TaK Xe yBeNu4YnBaeTca pucK
TOrO, 4TO XBOCTOBMK W annapatypa OyayT NonocTbio CyuleHsbl Ha
YCTaHOBNEHHYIO ryBuHy. pu NCnonb30BaHUU HEKOTOPBIX METOA0B
onepaTop AOMKEH JONYCKaTb YMEHbLIEHHbIA AuaMeTp 3aKaHYUBaHUS,
4TO NO3KEe MOXKET NPUBECTH K yMeHblWweHuio febuta unu xe byper
NpenATCcTBOBaTb NPOBEAEHMIO KANUTANLHOTO PEMOHTA. YBENUYEHHbIE
3aTpathl U PUCK HeoOXOAMMO Y4YKUTLIBATL 10 HAa4yana NpoBefeHun
onepauyuu ruapopaseisa.

[lokyMeHT onucbiBaeT HOBbI NOAXOA K yNpaBnaemomy pasme-
WeHMI0 MHOTO3TanHoro rugpopaspeiea 6e3 pucka, CBA3AHHOIO C
MCMONL30BAHMEM NAKePOB UK MOCTOBBIX NpoBoK. [yTem ucnons-
30BaHUA MeTofa CTpyiiHoi nepdopauuun, ¢ HENOCPEACTBEHHbIM
nocneayiownmM rnapopaspeiBoM, Yepes 3arpybHoe NpoCTPaHCTBO,
onepatop MOXeT Mcnonb3osats Gonee fewesble (M CBA3AHHbIE C
MEHbIMM PUCKOM) 3aKaHUYMBAHUA C IKCMNYATaLUMOHHON KONOH-
HOM-XBOCTOBUKOM, W OTNAAbIBATL TAKMM 06pa3om peweHue soibopa
MecTa ans nepgopaumnu. [pu 3akayKke pacTeopa ana ruapopaspbisa
no 3arpy6HOMY NPOCTPaHCTBY KONTIOUHTOBOI TPYGLI U 06caaHoil
KONOHHbI gonycTtumMasn WHTEHCWUBHOCTL rmapopasbiBa MOXET ObITh
BbILIE, YeM NPU TEXHONOTUAX, MCNONL3YIWMX CNYCK TPyObl. WUTo-
roBele 3atpartbl Ha npoeepeHue HHTEHCH¢]HK&IJ,P‘IH 3HA4YUTEeNLHO
CHUMXal0TCA 6narogapsa BO3MOMKHOCTU NpoBeAeHns 601bWOoro Yucna
nepdopayuil/ruapapaspsiea 8 OAUH U TOT Xe feHb. [laxe ecnu
HeobxoaMMo 6onee OAHOTO IHA HA 3aBepLIeHNE WHTEHCUPUKALUN
BCEX enaembix y4acTKos B 60KOBOM CTBONE, NoTpebyercs BCero
OfMH CNYCK KONTIOBUHTOBOM TpyBbl, 0AHA MOBHUNKU3aUMA HACOCHOTO
060pYAOBAHNA U MOHTAX, YTO YAYYWHUT IKOHOMUYECKYIO LieNecoot-
Pa3HOCTb NPOBEEHUS OTNepaLnm No CPaBHEHMUIO C TPAANLMOHHBIMH
metogami. TpaQULMOHHLIM NPeUMYILECTBOM ABNAETCA CHUXKEHUe
BEPOATHOCTU YPE3MEPHOTO KONNYECTBA TPELWUH UNU UCKPUBNEHUA,
YTO YacTO BCTPEYAEeTCs Npyu NpoBefeHnn nepdopayun npu oMol
B3pPbIBHbIX 33PAAOB.

NCNONb3OBAHME CUTITHAJIOB
MATHUTHOTIO NOTOKA PACHETHbIX
KOHEYHbLIX SNEMEHTOB ANA N3YHEHUA
XAPAKTEPUCTUK OEDEKTOB B CTAJIU
KONTIOBVMHIOBOW TPYEDI

B.C. BpanpenTan, I.E. Nlapud, C.M. TuntoH, u P.K. CtHenw,
VYHuBepcurer r.Tanca

OCHOBHO# XapaKTepuCTMKOM NpH PacCMOTPEHUN KONTIOBUHIOBOM
Tpy6bl ABNAETCA ee U3HOC OT YCTanOCTHbIX HArpy3oK B XoAe eye-
AHEBHbIX pabor. Tamne memme ymesn& TAHBIX MECTOPOXACHUIA |

Byayr é‘\ -or the very heterogeneous nature of mén
~ yoirs,
07 origma’{ predictions from reservoir simulations. This
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wells will underperform when (jmpared

will continue to result in a need for effective hydraulic-
fracturing stimulations for many of these wells to reach
economic production levels. Horizontal completions in
moderate- to low-permeability reservoirs present the
challenge of cost constraints that seldom allow the
use of long-proven methods such as cemented comple-
tions and individual-fracturing of numerous zones with
bridge plug isolation and multiple perforating runs.
Some new methods being applied to overcome this prob-
lem require expensive downhole “jewelry” and some
added risks that the liner and jewelry can be entirely
run to the predetermined depth. In some methods, the
operator must also accept reduced completion IDs that
can later restrict production rates or hinder workover
operations. These increased costs and risks must be
accepted even before the actual fracturing treatments
are attempted.

This paper will discuss a new approach to controlled
placement of multiple-stage fracturing treatments
without the risks involved with packers or bridge
plugs. By implementing a coiled tubing (CT) deployed
hydrajet-perforating method, immediately followed
by a fracturing treatment pumped down the annulus,
the operator can use lower cost (and lower risk) liner
completions, and delay the decision of selecting ex-
actly where the perforated sections should be placed.
In many cases, the final decisions on placement of the
next perforated location can even be delayed until after
the wellbore displacement of the preceding fracturing
stage. By pumping the fracturing fluid slurry down the
annulus of the CT and the casing the allowable frac rates
can be higher than with tubingdeployed techniques.
The total stimulation related costs are greatly reduced
by being able to perforate/frac multiple times within
the same day. Even where more than one day is required
to complete the stimulation of all desired locations
along the lateral, only one CT intervention and one
pumping service company mobilization and rig-up will
be needed, which will still improve the job economy over
conventional methods. An additional benefit includes
a reduction in the potential for excessive multiple
fractures or near-wellbore tortuosity encountered with
explosive charge perforating.

THE USE OF FINITE-ELEMENT-
CALCULATED MFL SIGNALS TO STUDY
CHARACTERIZATION OF DEFECTS IN
STEEL COILED TUBING

W.C. Breidenthal, G.E. Larin, S.M. Tipton, and R.K.
Stanley, U. of Tulsa

A primary consideration with coiled tubing (CT) is
that 1t is consumed by fatigue loading during routine
: ondltlon_s routinely




(TaMu MOBEPXHOCTY B GOPME KOAbLEBBIX BLIEMOK &
HFOBOW TPy6bl.
Llensto uccnenosanus ABARETCH UAHTUGMKALUA W onpefeneHie
pasmMepa NoBepxHOCTHLIX NOBPEMAEHUA N0 UX BANAHMIO HA XapaK-
TEPUCTUKW CUTHANa paccesaHus MarHUTHOro notoka. lMokasaHo, yTo
MEeTod 3HauyuTeNbHO YCOBEPWEHCTBOBAH UCNONL30OBAHMEM aHanuia
KOHEYHbIX 3nemeHTOB. KOHeYHOi Liensio ABNAETCA TOYHOE U3Mepe-
HWe NOBPEXAEHUA NMOBEPXHOCTM CUTHANOM PACCESHWUA MAarHWTHOMO
noToKa. 3tu pa3mepsl HCHOHBByPOTCﬂ B KOMNbOTEPHBLIX MOOEnsx,
NPOrHO3MPYOWMX CPOK CNYHObI KONTIOOUHIOBOM KONOHHBI.

OcecummetpuyHan Mofenb aHanu3a MeToAa KOHEYHbIX INEMEHTOB
paspaboTaHa 1 ucnonb3oeanack ANA pacyeta MAOTHOCTH MArHWTHOTO
NnoTOKa 415t (HPe3ePOBaHHbIX KPYIIbIX 1 KBAAPATHbIX BHIEMOK B 06pa3Liax
KoNTIO6MHIOBOI TPYGbI AameTpom 1,75 Al0Ma, C TOAMHON CTEeHKM 1,56
Al0iMa, copT — 90 psi. Pe3ynbrarel METOAa aHaNN3a KOHEYHBIX INEMEH-
TOB CPaBHMBAIOTCA C OCEBbIMU U PafManbHbIMK CUrHanami pacceaHus
MarHUTHOro NOTOKA, MNONYYEHHBIX NP NOMOLLW 3KCMEPUMEHTANLHON
U3MEepUTENLHOM YCTaHOBKM. [lanee CrHan conocTaBAAeTCs C U3BECTHOM
(opmoi sedekTa ans onpegenenus Mogeneil pacno3HasaHus GopMb
NOBPENAEHNN AIA Pa3NU4HbIX KONbLIEBbIX BbIeMOK. CUrHan comepmuT
PasnuuuUTeNbHbIE XAPAKTEPUCTUKM KAYECTBEHHOMO M KONMYECTBEHHOMO
COAepHaHua ANs XapakTepucTUK PasMepos NoBPemaeHuUs.

Cywecrsyet notpeGHOCTb B TOM, 4T06bI CANATH NPOLIECC NPUATUS
PewweHWin ynpaBneHueM KONOHHbI GoNnee HafeXHbIM U aBTOMaTU3K-
POBaHHLIM ANA ONpefeneHUs 0CTaTOYHOro CpoKa CNymbbl Tpy6bl.
TPYAHOCTL COCTOMT B TOM, YTO M3-3a CBOWCTBEHHLIX METOAY pacce-
AHUSA MAarHWTHOTO NOTOKA HETOYHOCTEH, BO3MOXKHOCTb JOCTOBEPHOM
OLUGHKW NOBPEXAEHUA U UX XAPaKTEPUCTUK B peanbHOM BPeMeHu
orpaHuyeHa.

[ n 8 E:i_J

MHOTOUEJTEBASA HACAZLKA, CITYCKAEMASA
HA KONTIOBUHIOBOW TPYBE 115
ODDEKTUBHOW OYUCTKU OT

MECKA U NMPOBEOEHUA KNCTOTHOWN
OBPABOTKMW, BbINOJIHAEMbIX 3A OAHY
CMNYCKOMOABLEMHYIO OMEPALILIO:
HAMHETATE/IbHBIE CKBAXWHbI, OMNbIT
MPOBEAEHUSA PABOT

C.B. Yuenpy, 0.0. Asonexe, u C.N. Posnawnp, SPE, BJ Services
Co., n ©.0. Hauxemeny, SPE, Total

Onepayuu Ha ckBamHax, TpeGyIoLMX KOMBUHUPOBaHHOM ONepaLum
MO O4UCTKK OT NeCKa U KUCNOTHOM 06paboTKK, perynspHo OCyLLeCTBAR-
iotcA KHBK ¢ npumeHeHnem pasnnyHbix Hacagok B xofe onepavuu,
Tpebyioweit HeCKoNbKO CNYCKONOALEMOB. IT0 0COGEHHO CNpaBEAINBO
AN1A 3aKaHYMBAHMW, 3a6UTbIX NECKOM. HopManbHeIM 66110 6bl UCNOAB30-
BaTb CTaHAAPTHYIO HAaCafiKy ANA NPOMbIBKM U A1 KUCAOTHON 06pabort-
KI/04MCTKM OT necka, "M60 nepexnioyaemble HACAAKM IR OYUCTKYM OT
NecKa, n3B/eYeHus, U 3aTem Cnycka BpalaloLiencs ruapoOMOHUTOPHOM!
HacaaKku ans kucnotHoi obpaboTki. OgHAKO NpeabiayLMi CLeHapHK
He ABNAIOTCA ONTUMANbHbIMM, TAM KaK CTaHAAPTHLIE NPOMbIBOYHbIE Ha-
CaAKu HeIMEKTUBHLI MPOTUB 0CAAKOB Ha (hUNLTPE/OTNOKEHMIA, 4TO B
HEKOTOPbIX CUTYaLUAX MOXET NoTPeboBaTh NPOBEAEHUA el CTBUTENSHO
A0POrocTosiMx onepauyui.

RokymeHT onucelBaeT MCNONb30BaHNE CIEUMANLHOI HacaAK , KOT
pas reHepupyer «Buxpe» Ui 6biCTpos, OCH M2
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rooves in steel CT. ¥
ocus of the investigation is to identify and
estimate the size of surface defects based on char-
acteristic MFL signal features. It is demonstrated
that this effort is greatly enhanced by finite element
analysis (FEA). The ultimate objective is to accurately
extract surface flaw dimensions from conventional
MFL signals. These dimensions are used in computer
CT life prediction models.

An axisymmetric FEA model is developed and used
to calculate leakage flux density solutions for milled
circular and rectangular shaped grooves in 1.75” 0.D. x
0.156" W.T., 90- ksi CT samples. FEA results are compared
to axial and radial MFL signals measured with an experi-
mental inspection unit. Favorable agreement is observed
between experimental and FEA data. Furthermore, signal
features are correlated with the known slot geometries
to identify basic geometry recognition patterns for dif-
ferent circumferential grooves. Signal features reveal
qualitative and quantitative trends relative to surface
flaw dimensional characteristics.

The need persists to make the operator’s string man-
agement decision-making process more reliable and
automatic with respect to determining fatigue life expec-
tancy. The obstacle here is that due to the inherent inac-
curacies in commonly used MFL inspection techniques,
there is limited reliable real-time flaw evaluation and
characterization capability.

10163

CT-DEPLOYED MULTIPURPOSE
NOZZLE FOR EFFECTIVE SAND-
CLEANOUT AND ACIDIZING
OPERATIONS IN A SINGLE TRIP:
INJECTOR WELLS CASE HISTORIES

C.V. Uchendu, 0.0. Awoleke, and S.P. Rowland, SPE,
BJ Services Co., and F.0. Ndinemenu, SPE, Total

Wells requiring combined sand clean out and acidiz-
ing operations have been routinely treated using BHA’s
containing different nozzles in multiple trip operations.
This is especially true for sanded-up completions.
The normal scenario would be to use a standard wash
nozzle for both acidizing/sand cleanout operations or
touse a switchable nozzle for the sand clean-out, POOH
and then run a rotating jetting nozzle (for acidizing).
However, the former scenario would not be optimal
because standard washing nozzles are not effective
against filter cakes / scale and the latter alternative
might be in some situations an over-kill leading to re-
ally expensive operations.
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2 06 mewaaer ynyqtueHHo &yenne .
0 C TPAAULMOHHBIMI TUAPOMOHUTOPHBIMY HACAAKAMM.
ﬂaoﬁnaﬂ d)ym(uuouansuecxb Hacapku fenaet ee 0cobeHHO npuene-
KaTenbHOM ANA UCNONL3OBAHUA B ONEPaLUAX, COHETAIOLMX KUCTOTHYIO
06paboTKy M NPOMBbIBKY HArHETATE/IbHLIX CKBAXMH. 3Ta HACAAKA HE UMe-
eT ABIKYLMXCA YACTeN NN PE3UHOBBIX YNIOTHEHMIA, Takum 06pasom
CMewuBalolMecs hasbl MULKOCTH He MOTYT BUATL Ha 3PHEKTUBHOCTL
UHCTpyMeHTa. CKBAMMHDI, HA KOTOPbIX UCMBITbIBANCH UHCTPYMEHT — C
BEPTUKANbHbLIMU 3aKaHYUBAHUAMM, C NEPHOPUPOBAHHBLIMU YHACTKAMU
W OTOENbHOCTOAWMMK IKpaHaMHK. OTnoXeHWa COCTOANU U3 CMeCH
OPraHUyeckux OTNOMEHUA, MENKOTO KPeMHECOAepKallero marepua-
Na v YIepoaHsix OTNOXEHUH. [JOKYMEHT aHanu3upyer ynyyleHHyto
HarHeTaeMoCcTb W CPaBHMBAET Pe3yNbTaTbl MCMIONb30BaHNA 0BbINHOM
NPOMbIBOYHOM HACAAKM C UCMONb30BaHUE BpaWalOWencs Hacanku,
coyeTaHue u3pepwex, paboyein 3PHEKTMBHOCTI/NPOCTOTbI U TEXHU-
yeckoil athekTuBHOCTU. Pesynbratsl NOKa3biBatoT, HTO HearpeccuBHbIe
OTNOXEHUA MOryT 06pabaTbiBaThCs C UCMONb30BAHMEM 3TOW HACAAKH B
KayecTse anbTepHaTUBhl BPAWAOLEHCA HarHeTaTebHOM CUCTEME, HTO
NPUBOAKT K CHIKEHNIO CTOMMOCTM NPOBEAeHIs onepauuu 6naropapa
MCNO/b30BaHWIO OAHOM CNYCKONOALEMHO onepaumnu.

YCTPAHEHUE YEJTOBEYECKOW OLLMBKW B
XOAE NPOBEAEHNA KOJNTTIOBUHIOBbLIX PABOT

P. baproc, M. AnnkopH, P. Mannanu, and X.Jl. Buuenc,
Schlumberger

B nocnegHeMm gecaTuneTiu Huino NPeanoxeHo HECKOMbKO YCNewWHbIX
TEXHONOTWIA LNA YMEHbIWEHNSA PUCKA NONOMKM KONTIOOUHIOBOM TPYObI
MV BbINOAHEHNM NePhOPALMH B HETEra3oBbIx CKBaXMHAX. MyTem uc-
Nonb30BaHMA TOYHOTO KOMMbIOTEPHOTO MOAENUPOBAHWA, NpoMblLINEH-
HOCTb MONYY4UANE 3METHOE CHUKEHME KONMYECTBA NONOMOK KONTIOBUH-
roBO/A TPyBbI CBA3AHHBIX C YCTANOCTbIO M3-3a NOCTOAHHON NNACTUYECKON
pedopMaLuu, BO3HUKaIOWEH B Xoe NPoBeJeHUs CNyCKONOAbEMHbIX
onepauuit. MogobHeiM 06pa3om, pa3ymHas NPakTMKa UCNONb30BaHMA
aBTOHOMHBbIX MHCTPYMEHTOB [ NPOBEPKU TPYObl, KAK 1 BO3MOKHOCTL
HabniofeHUA B peanbHOM BpeMeHy 3a reomeTpueit TpyObl nyTeM psfa
YCTPOWACTB TaKiKe BHeCna CBoi Bknaj ¢ bonee npeackasyemoe 1 bonee
BbIFOAHOE (DYHKUMOHUPOBaHHeE TPYObl.

M3y4eHne OCHOBHLIX MPUYUH NONOMOK KONTIOOUHTOBOR TPYGLI B
TeueHue Gonee yem NATUAETHEND CPOKA NOKA3biBAET, YTO 3HAYUTENb-
Hbi NPOLEHT MHUWAEHTOB BO3HMKAET B CBA3W C UCNONbL30BAHUEM
Ype3MEPHOrD TArOBOrO YCUIUA, HTO NPUBOAMUT K YMEHbLIEHWIO NN0LIAAN
NONepeYHOro CeYEHHA MK NOJHOMY pa3peisy TpyObI U3-33 paspylie-
HUA NpY pacTaXeHuu. Npyu 3aTankuBaHUK CIMWKOM Bonblioe yeume
BbI3bIBAET NPOAONGLHbIA U3rnb TPYBLI U paspylueHne ee Npu COKaTuu.
06a pa3spyuweHus UMeIOT HexenaressHsle IQeKTsl — NOBpPeXAEHHAR
KonTiobuHrosas Tpyba (8 nyywem cnydae) MO0 ONACHOCTL BCEMY
yNpaBneHunio CkBaxmHoil (B xypwem cnyyae). JomkHbiM 06pasom
UCMONb3YA NOATOTOBNEHHBIA NEPCOHAN MOXHO CBECTW Cy4au Takux
MHUMOEHTOB K MuHUMyMy. OHAKO TsMenas U HanpaxeHHas npupoaa
NpoBefeH|a KoNTIOBUHTOBEIX PaboT Ha AeHCTBYIOUIEHA CKBAXWUHE OKa-
3biBAET BIMAHWE Ha BO3HWMKHOBEHHWE YenoBeyeCKnx OWKOOK.

[lokymeHT npeacTasnfeT 3P eKkTMBHOE CPEACTBO ANA YCTPAHEHUA
YenoBeYecKoi OWUHKM, KOTOPAA MOMET NPUBECTH K NONOMKE TPYObl
B X0O[€e KONTIOBMHIOBLIX ONepaluii, nyTeM BHEAPEHWUA CreUuansHon
CUCTEMbI B OPraHbl yNpagneHus KoNTIOOMHIOBOW YCTaHOBKY, NPeoX-
paHUTeNLHOro Mexann3ma, obecneynBaloliero OTHIOYeHe yCTaHOBtm
NPy NpeBbIWEHNM YCTAHOBNCHHBIX pabo

bibpoc ﬁniso p;omdes 1mprovecl jet coherenc
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d to standard jetting nozzles. This dual feature
_ﬁﬁhe nozzle made it particularly attractive for use in
‘combined sand clean out/acidizing operations of sanded
up injectors. This nozzle also has no moving parts or
rubber seals; therefore, the commingling fluid phases
would not affects the efficiency of the tool. These injec-
tors are vertical completions with architecture ranging
from perforated intervals to standalone screens. The
sediments consist of a mixture of organic deposition,
fine siliceous material and carbonate scales. This paper
analyzes the improved post injectivity and compares
results using this nozzle to those using a wash nozzle/
rotating nozzle combination on the basis of cost, opera-
tional efficiency/simplicity and technical effectiveness.
These results suggest that some non-aggressive scales
can also be treated using this nozzle as an alternative
to a rotating jetting system leading to reduction in well
intervention cost through a single trip approach.

ELIMINATING THE HUMAN
ERROR DURING COILED-TUBING
OPERATIONS

R. Burgos, M. Allcorn, R. Mallalieu, and J.L. Vicens,
Schlumberger

In the last decade, several successful initiatives have
been introduced to mitigate the risk of coiled tubing
pipe failure while performing interventions in oil and gas
wells. Through the use of reasonably accurate computer
modeling, the industry has seen a marked reduction in the
number of pipe failures associated with material fatigue
due to the constant plastic deformation occuring during
pipe tripping operations. Similarly, the judicious practice
of employing off-line pipe quality inspection tools, as well
as the availability of real-time monitoring of pipe geom-
etry through a variety of devices has contributed to amore
predictable and more favourable pipe performance.

A study of root causes for coiled tubing (CT) pipe fail-
ures over a five-year period indicates that a substantial
percentage of incidents were attributed to human error.
This type of incident involves the application of exces-
sive overpull resulting in pipe necking or complete part-
ing of the pipe due to tensile failure. Similarly, too much
snubbing force will cause pipe buckling and compressive
failure. Both have the undesirable result of a damaged CT
string (at best) or a compromised well control security
(at worst). Using a properly trained and fully competent
crew can minimize such events. However, the ardous and
stress-filled nature of livewell CT operations will limit
the elimination of this human element.

This paper presents an effective means for eliminating
the possibility of human error becoming a factor in con-
ditions that could result in a pipe failure during normal
CT operations. Through the incorporation of a special-
ized system in the coiled tubing unit controls, a safety

‘device is put in place to provide a shutdown feature
job designed setpoints are exceeded.
e?'ﬁ‘d‘tscnsmn of the featuresand
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CHYCKAEMbIE HAKOJITIOBVMHIOBOW TPYBE
YBEJTMHUBAIOLLIVE JOBbIYY HA CKBAXINHAX
B MPAIXOY B3I, AJIICKA

3

J.Y. Julian, D.A. Cismoski, and J.C. Smart, BP Exploration
(Alaska) Inc., and D.D. Wendt, Wendt Engineering Inc.

MeToANKa NPUMEHEHNA YANMHUTENBHBIX 31EMEHTOB, CNYCKAeMbIX Ha
KoNTIBUHIOBOI TpyGe, Gbina paspaboTaHa s Mpapxoy bai, Anscka, 4106
06ecneymTs HeOPOryIo KOPPEKLMIO ANA CKBAMH C HACOCHO-KoMnpec-
COPHO# KONOHHOI NPy NOMOUM cOO6LWeHMA 3aTpy6HOO npocTpaHcTsa
TMNa «A». YIMHUTeNbHBIE 3neMeHTbI (koTOpble COCTOAT U3 OBYX 13-
BEKAEMBIX TMAPABNNYECKN YCTaHABNNBAEMbIX NAKEPOB, COEAMHEHHbIX
COCTABHOM TPy6OI) ABASIOTCA 3HAUUTENBHBIM VCOBEPIEHCTBOBaHUEM
MO CpaBHEHUIO CO CTapoi TeXHONOTKel, KOTopas orpaHUYMBana OUHY
nakepa pasmepom 8 35", B HacToswee Bpems MOTYT UCNONL30BATLCA 3N1e-
MeHTE! 3,5 LloiiMoBOM TPYGBI ANMHHO#M 00 5000", 3HAUUTENBHO yBeNuuMBas
BO3MOXHOCTW PeMOHTa 60NbIOr0 NPOLEHTA CKBAMMH, OCTAHOBAGHHbIX
13-3a HeuenoctHocti HKT. YonuHuTeNnbHbIe 31eMeHTs| CMyCKalTCs npu
NOMOLLY KpaHa, CepBUCHON KONTIOBUHIOBOI YCTaHOBKM MAn paboyeil
CKBaXUHHOW nnathopmbi. Pabouve nnardopmsi obecneynsaior apek-
BATHbIA 3330p A1 CYWECTBYIOWETO YCTbA CKBAMKMHBI 1 npoTUBOBLIOPO-
COBOTO NPEBEHTOPA ANA BOCCTAHOBUTENBHBIX PAGOT, M 3aUMLIAIT NP
APKTUHECKUX yCnoBHAX OT — 40 A0 — 80 rpapycos OKpyKalollei cpefbl no
®apenreiity. Mpeumyuiectsa cuctemsl no CPaBHEHUIO C TPAaAULMOHHbIM
PEMOHTOM NPWU MCNONB3OBAHWUK BbILIEK 33KNIOYAKTCA B TOM, YTO HET
HeobxopnmocTu B u3sneyennm HKT, yeraHoska umeer BonbLyio MoBunb-
HOCTb. TPAANULMOHHO, YANMHITEN bHBIE 3NEeMEHTSI CoCTaBnAIoT 10-20% oT
cToumocTi pabor no 3amene HKT npu kanutansHom peMoHTe.

PokymeHT onuckiBaeT pesynsTarsl pagoT u npejcTaBnaeT cucTem-
HBIA NOAXOA K NPOEKTUPOBAHMIO U CNYCKY COCTABHbIX YANUHUTENbHBIX
3N1EMEHTOB. ITOT METOA WMPOKO NPUMEHSETCH TaM, rae 3aTparel Ha
MOBUAM3ALMIO YCTAHOBKM BbICOKM, HanpuMep Ha MOpe, B OTAAaNeHbIX
TOYKAxX W B apPKTUYECKUX YCNOBUAX.

U3SMEPEHWSA MYBWHbLI B PEAJIbLHOM .
BPEMEHW NMPU MOMOLLI KONTIOBUHIOBOW
TPYBEbI, MO3BOJIAIOLLEE YCIMELIHO
MNEPE3AKAHYMBATbL CKBAXMUHbI

P. Tpuue3i, SPE, u C. KocroH, SPE, Schlumberger

B ycnosusx aktueHOro Gypenna u orpaHMYEHHOro KONMYECTBA
YCTaHOBOK CYWEeCTBYIOT anbTepHaTUBHblE CNOCOGH! 3aKaHUMBAHWSA
CKBAXKWHDI, TaKWE KaK npuMeHeH e kabens uam KoNTIO6UHroBOM Tpy-
Bbl, 4T0 N03BOASET CAeNaTL NpoLece BypeHus 1 3akaHuusanus Gonee
3bdeKTuBHLIM. [INA yCNeWHOro 3aKaHYMBAHMUS KOHTPONb ryBuHbI
MrPaeT UCKNIOYNTENbHYIO POsib ANA pa3MelieHus nephopaTopos u
060pynOBaHUA ANA 3aKAHYUBAHUA CKBAKMHbI. TpaauuMOHHLIM ABAA-
E€TCA BbiNONHEHWe onepayum nepdopayun npu nomowm kabens, 47o
BECbMa YCNOXHACTCA NPU yrne HaKNOHa cTBoNa bonee 60 rpagycos.

Wcnonb3oBaHme konTio6HUHMOBOI Tpy6bl NO3BONSAET OCYW|ECTBUTS 3a-
KaH4MBaHWE CUNbHO UCKPUBNEHHBIX UM TOPU3OHTANLHBIX CTBONOB, HO

0nepauuu, KpUTUYHbIE N0 MY6UHE, C UCNOL30BAHUEM KONTIOBUHIOBO

TPY6bI, NPeACTaBAAIOT COBOI OMpeaeneHHbIe COXHOCTH ANA BCEI O
| B pea

SPENDED-L ENGTH PATCHES EXTEND
WELLS*PRODUCTION IN PRUDHOE
BAY, ALASKA

J.Y. Julian, D.A. Cismoski, and J.C. Smart, BP
Exploration (Alaska) Inc., and D.D. Wendt, Wendt
Engineering Inc.

A non-rig Coiled Tubing Unit (CTU)-deployed tubing
patch technique was developed at Prudhoe Bay, Alaska,
which provides an inexpensive remediation for wells with
production tubing by “A” annulus communication. Ex-
tended-length patches (which consist of two retrievable
hydraulically set packers spanned by jointed pipe) are
a vast improvement over older technology that limited
patch length to 35'. Patches of up to 5000 of 3.5” OD
jointed pipe can now be deployed, significantly increasing
the viability of repairing a larger percentage of the wells
shut in due to loss of tubing integrity. Extended-length
patches are deployed with a crane, a service CTU, and
a wellwork platform. The wellwork platform provides
adequate clearance for the existing wellhead and work-
over BOP stack, and protects against arctic conditions
of -40 degrees F ambient and -80 degrees F wind chill.
The advantages of this system over conventional rig
workovers are that there is no need to pull tubing and
it has faster mobility and ease of scheduling. Typically,
extendedlength patches are only 10-20% of the costs to
replace tubing with a rig workover.

This paper outlines the results of this work and provides
a systematic approach for design and deployment of an
extended-length jointed patch. The technique has its
greatest application where rig mobilization costs are high,
such as offshore, remote, or arctic locations.

REAL-TIME DEPTH MEASUREMENT
WITH COILED TUBING RESULTS
IN SUCCESSFUL WELL RECOMPLETION

R. Greenway, SPE, and C. Coston, SPE, Schlum-
berger

Inan environment of high drilling activity and a limited
amount of rigs, available alternative completion methods
using Wireline or coiled tubing enables a more efficient
drilling and completion process. For a successful comple-
tion, depth control is critical for the placement of perfo-
rating guns and completion hardware. Common practiceis
to perform the perforating using Wireline, which becomes
challenging with wellbore angles over 60 deg.

The use of coiled tubing enables the completion of
highly deviated or horizontal wellbores, but depth criti-
cal operations performed using coiled tubing historically
have presented industry challenges. Using the innovative

depth measurement (RTDM) tool overcomes
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KONTIOBVHIOBOW TPYBbI QT-16CR,

NCMONBb30OBAHHOM B KAYECTBE PABOYEN
KONOHHbI HA HOPC CJ10YMN, ANACKA

W.WU. Mxynuan, B.)K. Maknenan, u b.JK. MakHepnus, BP
Exploration (Alaska) Inc.; }.P. Maptuu, Quality Tubing Inc.; u
K.B. bapke u C. Mea, Schlumberger

Xpomosas KonTiobutxrosas Tpyba QT-16Cr 6bina npeanoxeHa peiHKy
g 2003, HO ee UCNONb30BaHHbLIE B KayecTee TpyObl Manoro guamerpa
BHYTPU HKT 6bin0 orpaHuyeHo B KOPPO3MOHHbIX cpefax. Bonpocsl,
KacaloU{Mecs BO3MOKHOCTH ee MCNONb30BaHNsA B KauecTse paboyeit
KONMOHHBI, Nobyaunu nposectTu ucneitaHue dapabana QT-16Cr Ha
Hopc Cnoyn, Ansacka.

Nocne npepBapuTensHoro nabopatopHoro UcnbitaHus Gapabax
6bi1 MCNONB30BAH AR BLINONHEHUA PAAA CTAHAAPTHBIX KONTIOOUH-
roBbix paboT eXefHeBHO B TeYeHUe TPEXMECAYHOro UCMbITAHWUA.
B xoge ucnbiTaHuit cobupanuce HabnogeHna v whdopmauus ans
onpefeneHns cepbl NPUMEHEHUIA U OrPaHUYEHNIA K NPUMEHEHUIO
HOBOI KonTioBUHroBoK TpyGbl. YenewHsle UCNbITAHWA NOKasanu,
4yTo Tpy6a QT-16Cr MMEeT NOBbIWEHHYIO CTOMKOCTL K YCTANOCTHOM
Aedopmalium, nokasana npeBoCXOHYI0 CONPOTUBAAEMOCTL B XPO-
MOBbIX 3aKaHYMBaHMAX, 6oNee BLICOKYIO YCTOMYUBOCTbL K KOPPO-
3MOHHBIM CPeaM No CPaBHEHMIO CO CTaHAAPTHOM KONTIOBUHIOBOM
Tpy6oit HS-80. [lokyMeHT onuCbiBaeT TeCTMPOBaHUe U Pe3ynbTarsl
nabopaTopHOro 1 NoNeBoro UccnefoBaHnid. B gononHenue K stomy
OnUCaHbl CTaHAapTHLIe paboyune npoueaypsl B oTHowernun QT-16Cr,
npepcTasneHa MHCTPYKLMSA, KOTOpas AOMKHa paboTaTb NpaKTMUeCKn
8 n1060it chepe, rae ToNLKO MoXeT pabotarb KonTiobUHroBas Tpyba.
[oKyMeHT ABNAGTCA BaXHbIM ANA npon3soauTeneil KonTOUHroBbIX
onepauuit Bo BCeM MUPe, 0COBEHHO ANA onepauuit C BLICOKOW CKo-
POCTLIO KOPPO3WM 1 NPOU3BOAUMBIX TaM, Tie M3HOC KONTIOBUHTOBON
Tpy6bl ABNACTCA 3HAYMTENbHBIM M3-33 abpa3usHo HKT.

SP

CMYCK MPUBOPA 15 UCMbITAHUNA
ONHAMUKW NMNACTA NPU NOMOLLA
KONTIOBUHIOBOW TPYEDI

H.G. Herrera and A. Moreno, Pemex, and R. Maldonado, F.X.
Dubost, and C.I. Foinquinos, Schlumberger

B CBOMX NONBITKAX NOCTOAHHO yAy4wWwaTh PYHKUMOHMPOBAHWE CKBa-
UH NOCPeACTBOM Pa3paboTKu HOBbIX UHHOBALMOHHBIX TEXHONOTHA
onepatopsl BocToyHoi MeKcuKK choKycupoBanuce Ha ONTUMU3ALMUN
paﬁoqero BpeMeHW W CHUKEHUN n3fepHer B xofe 3aKaH4YMBaAHKUA
nyTeMm onpegeneHun nNapameTpos B eCTECTBEHHOM 3aneraHiy raso-
BbIX MECTOPOX/AEHUIA. TPYAHOCTM NIPU NPOBE/EHUN TAKUX UCTLITAHMA
06bIYHO CBA3aHbI C XaPaKTePUCTUKAMU 3aKaHYUBAHUA CKBAXWHbI,
[MHHOI HeoBCcaXeHHOro yyacTka Hinke Galimaka, Tna ucnonb3ye-
MOro 6ypoBOro pacTBopa U CUALHO UCKPUBAEHHOTO NPOGUNS.

PelweHue 3Tux npobnem NOACKa3ano ankTepHaTUBHON KOHCTPYKLIMIO
ANA CycKa Npu NoMowy KonTiobuHrosoi Tpybel. [lokymeHT npea-
CTaBAAET ONbIT NEPBOTO CNYCKa MOAYNbHOMO Npubopa AN NCnbITaHus
AMHAMUKW nnacTa Ha KonTiobuHrosoi Tpy6e. OH ncnonb3osancs ans
BLINMONHEHUA HECKOMBKNX «TOYEYHBIX UCMBbITAHUA NOJA fABNEHUEM)

33080/ CKBAXMHbI HA MECTOPOXACHUM |
KCUKa 0 370} HOBOIA ONEpa-.

"SEIELBFERIAL OF QT-16CR-CHRO
"COIEED TUBING USED AS A

g

WORKSTRING ON THE NORTH SLOPE,
ALASKA

J.Y. Julian, B.J. McLellan, and B.J. McNerlin, BP
Exploration (Alaska) Inc.; J.R. Martin, Quality Tubing
Inc.; and K.W. Burke and C. Meaux, Schlumberger

QT-16Cr chrome coiled tubing was introduced in 2003,
but its use has been limited to velocity strings in cor-
rosive environments. Questions concerning its feasibility
as a workstring prompted field testing of a reel of QT-16Cr
on the North Slope, Alaska.

Following preliminary laboratory testing, a QT-16Cr
reel was deployed in the field and performed a variety
of standard coil tubing applications on a daily basis for
a three-month field trial. Observations and data were
gathered during the field testing to determine oper-
ating guidelines, applicability, and limitations of this
new coiled tubing technology. The successful field trial
indicated QT-16Cr has increased low cycle fatigue life,
superior abrasion resistance in chrome completions, and
higher resistance to damage in corrosive environments in
comparison to standard HS-80 coiled tubing. This paper
documents the testing and results of the lab and field
studies. In addition, standard operating procedures for
QT-16Cr are described and provide easily implemented
guidelines which should work in virtually any area coiled
tubing operations are performed. This paper is signifi-
cant for worldwide coiled tubing operations, especially
in areas with high rates of coiled tubing corrosion and
where coiled tubing wear is significant due to abrasive
tubing tubulars.

B 00168

DEPLOYMENT OF A FORMATION
DYNAMICS TESTERWITH COILED
TUBING

H.G. Herrera and A. Moreno, Pemex, and R. Maldona-
do, E.X. Dubost, and C.I. Foinquinos, Schlumberger

In their effort to continuously improve operations through
the development of new and innovative technology, East
Mexico operators have focused on optimizing operating
times and reducing costs during the completion process by
conducting in-situ characterization of gas fields. The chal-
lenges encountered when attempting to perform such tests
are generally associated with the characteristics of the well
completion, the length of open hole (OH) section below the
shoe, the type of mud used and the high deviation profile.

These issues have prompted the design of an alternative
coiled tubing (CT) conveyed technique. This paper pres-
ents the experience of the first deployment of a modular
formation dynamics tester (MDT) on CT. This was used to
perform several “point pressure tests” and achieve formation



ABE/l K ynyulWeHMIO onepauvii K
( FOBO TpyGbl, BLINONHAEMBIX B HEOBCaX
CKBAXWHE, NyT M MCNOAB3OBAHUA HA MOBEPXHOCTH 06opyao
YNpaBneHna ckBaXnHoM, 4T00bl 0becneynTh CHsTUE XapaKTepUCTIK
NPk NerKom nonoxutensHom nepenage aasneHus. Camoi 6onbWwoi
CIOXHOCTbIO ABNARTCA Hanuyue 3 eKTUBHBIX NPOLEAYD CMArYEHNS
NOCNEACTBUIA OT ONPaBAAHUA PUCKOB, YTOBbI M3BeKATH NpUXBATOB
Tpy6bl OT Nepenasa fasneHuit unu npobnem ¢ Mansim 3a30pOM MEXaY
WHCTPYMEHTOM 1 CTBONIOM CKBaXWHBbI. TaK e KpaiHe BAXHO UMeTh
3¢ deKTUBHbLIA NnaH pabot B aBapUIAHOI CUTYyaLum, 4TOBbLI U3BNEYE
MHCTPYMEHTaNbHYIO KONOHHY, eC/M BO3HUKHET ee npuxsar.
DokymeHT npepcrasnser 06CyKACHHE M aHaNU3 TUx BOMPOCOB €O
CCBINKOW Ha HeaBHU ONbIT PaboThl C KabeNbHbLIMU MHCTPYMEHTaMM,
NOAABAEMbIMU KONTIOOMHIOBOI TPYGOIA B HEOBCaMeEHHYI0 CKBAMKMHY.

YHUKAJIbHAA KOHCTPYKLIMUSA
KOJITKOBUHIOBOW YCTAHOBKMU,
YJIYHLWAIOLLAA KOSDDULIMEHT OXBATA
MNP BbIMOJTHEHWW CKBAXWUHHbIX
OMNEPALIN B AIDKUPE

A.P. Agun u P. 6aproc, Schlumberger; P.J1. Xosenn, SonaHess;
u A. Camup, Schlumberger

PasnuuHble TUNBI KONTIOBUHIOBBIX YCTaHOBOK HaxoAATCA B 3KCNNYa-
Tauuu ye 6onee 30 net. B omiuyme ot BBEAEHWUA yNyYlueHWi B BUOE
NPUMEHEHUA HOBbIX MaTePUAN0B U KOMMNOHEHTOB, NPUHLMNUANLHAR
KOMMOHOBKA 1 paboTa KONTIDBUHIOBOI YCTaHOBKYM 3a BCe 3T0 Bpems
U3MEHUNACk HE CUNbHO.

leorpacdua Anxupa npepcrasnser co6oii oyens CNOXHble
ycnosus gns no6eix onepauuit Ha MECTOPOMAEHMM: U3-3a Kpai-
HeW apbl, ONACHLIX MAPWPYTOB, OrpaHUYeHuii B nepemeleHunm
NepcoHana, Bbi3BaHHbIX Bonpocamu GezonacHocTu. Bee 370 or-
PaHn4uBaeT nposeaeHue onepaumnii TONbKO AHEBHbBIM BpeMEHEM
CYTOK.

410661 pewnTb 371 npobemb, HeobxoaMMa nerkas, 3 dekTuBHasn,
CneunansHo paspabotaHHas KONTIGMHIOBas YCTaHOBKa. 3Ta KONTIO-
6uHroBas ycTaHoBKa A0MKHa BbiTh byHKUMOHANLHO 3 deKTUBHOI, C
MEHbLIMM KONUYecTBOM Heobxoaumoro ans obecnedeHms yHKLMO-
HWPOBaHUA YCTaHOBKM NepcoHana. ToNbKo 3T0 CMOXET NOTeHUMANBHO
NoBLICHTL Ge30nacHOCT, He nogeeprath nepcoHan Bo3feicTemnio
Kapbl U/UNKM AEATENBHOCTH, CBA3AHHOM C NPOAOAKUTENbHBIM MOH-
TAHOM B TAXENbIX yCNOBUAX. TPU UCNONB30BAHMM COBPEMEHHOIA
TEXHONIOTMW U CNeLManbHOM KOHCTPYKLIUM KONTIOBUHTOBOM YCTaHOBKM
MOrYT BbITb JOCTUIHYTHI 3HAYUTENBHbIE ynyylweHus B sonpocax 6e3o-
NACcHOCTH, SO MEKTMBHOCTH, HAAEIKHOCTH U 3aTPATaX Ha BHIMOSHEHME
KONTIOBUHIOBbIX paboT.

C camoro Hayana npoeegeHuii onepauuii B Anxupe 8 2002
FOAY CneunanbHo CNpoeKTUpPOBaHHAA KONTIOGMHIoBas ycTa-
HOBKa NoKasana 3HauuTenbHble NPeMMylWEcTsa No CPaBHEHMIO
C KOHCTPYKUWER TPaaULMOHHON YCTAHOBKY. Mpouecc moHTama
YCTaHOBKM BNarofaps ynyyuweHHo KOHCTPYKUMK U MHTErpaLmum
PasnnyHbix KOMNOHEHTOB cTan besonacHee u 6onee IdekTns-
HeiM. KoHTponb yHKUMOHMPOBaHHUA BCeil nnoujagKku no3sonser
ONEpaTopy KOHUEHTPUPOBATLCA HA CKBAXUHHOI 06paboTke, a He
Ha norucTuke Ha noeepxHocTu. CHUKeHUe KOAMYECTBA TArayed

M nepcoHana AnA BLINONHEHMA 6A30BbIX KOATIOOUHTOBbIX onepa-

LW npegnonaraer 3HAYUTENbHYI0 Bbl
pacxopax.

pe, BKIOYa
eCTB. i)

nent at surface to provide formation
icterization at slightly over-balance conditions.
The greatest challenge is to have effective risk-mitiga-
tion procedures to avoid pipe sticking from differential
pressure or problems with the small annular clearance
between the tool and the wellbore. It has also been
extremely important to have an effective contingency
plan prepared to recover the toolstring if the stuck-pipe
situation does arise.
This paper provides a discussion and analysis of these
issues with reference to recent experience with CTcon-
veyed wireline tools in open hole.

UNIQUE COILED-TUBING UNIT DESIGN
IMPROVES SURFACE EFFICIENCY

FOR PERFORMING WELL
INTERVENTIONS IN ALGERIA

A.R. Adil and R. Burgos, Schlumberger; R.L. Howell,
SonaHess; and A. Samir, Schlumberger

Various types of coiled tubing (CT) units have been in
operation throughout the petroleum industry for over
30 years. Despite the introduction of desirable improve-
ments in the quality of materials and components, the
principle layout and operation of a coiled tubing unit
(CTU) package has not changed much over time.

The geography of Algeria presents a very challenging
environment for any oilfield operations. For example,
less than favorable conditions exist from the extreme
heat, hazardous routes must be traveled during equip-
ment transport, restrictions in personnel movement
are brought about by concerns involving security and
local operating practices limit most of the operations to
daylight hours only.

To overcome these problems a light, efficient and fit
for purpose CTU is needed. The CTU would have to be
operationally efficient thus reducing the number of
personnel to run and support the unit operation. This
alone would minimize any potential safety issues by
reducing the exposure of personnel to heat stroke and/or
the handling and stepping hazards associated with rig up
activities. Using modern technology and a fit for purpose
design of CT surface equipment, great improvements can
be realized in safety, efficiency, reliability, and operating
cost of CT operations.

Since introduction to Algerian operations in 2002, a
uniquely designed CTU has shown significant advantages
over conventional unit designs. The equipment rig up
process has been made safer and more efficient through
improved design and the integration of various compo-
nents. Process control of the whole well site operation
allows the operator to focus on the down-hole treatment
rather than surface logistics. A reduction in the number
of tru ersonnel required to perform basic CT op-
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AKUHELIX OFTERALL

SAYXUBAHIAN CKBAXIH, KOTOPBIE
«MOFYT BbITE IPOBYPEHb!»

C.T. BayHT u M.B. Myxu, ConocoPhillips Alaska Inc.; ®.P. be-
eHHa, CTES L.P.; u P.K. Crecpenc u P.[i. CmuT, BP

bypoBsbie YCTAaHOBKM NOCTOAHHO YCTAHABNMBAIOT HOBbIE pe-
KOpAbl B MPONOPUUN M3MEPEHHON BEPTUKANBbHOM NYBUHbI 1
OeNCTBUTENbHON BEPTUKANLHONW TyBUHBI, ANWHE TOPU30HTaNL-
HOTO y4acTKa.

OnbIT NOACKa3bIBaeT, YTO TPAAULMOHHbLIE TEXHONOTUM, BKAIO-
yas TPOC, 3NEKTPUYECKUIA Kabenb, INeKTpUYECKUE TPAKTOPSI,
KONTIOBUHTOBbIE TPAKTOPbI, 3aKauyky ¥ KonTioOUHroByio Tpyby
MOFYT BCTPETUTLCA CO CAOMHOCTAMW NPU BbINOAHEHWUH paboT
CO CKBaXXWHOI, KOTOpble MOryT GbiTh MpobypeHbl, BypaTca U
3aKaH4YMBaKTCA.

[loKyMeHT npeAcTaBnAeT 0630p CyWecTBYIOWNX TEXHONOTUI paboT
CO CKBAXMHOW, BbIENAA OrpPaHM4YeHUA K NPUMEHEHWIO Kampaon us
HUX, MCNIONb3YeT MHOTOYUCAEHHDI MPAKTUYECKMIA ONbIT NPOBEAEHNSA
CNOXHbIX onepauuin Ha Anacke.

BUXPEOBEPA3HAA BUBPALINA TPYB
C HENNMHEMHOW TEOMETPUEN

C. ApHau, Schlumberger, u U. YeH u CJ1.MN. YeH, YHuBepcuter
Texaca, r. CaH AHTOHHO

BuxpeobpasHan subpauus Tpyb ana He(TAHOW NPOMBbILWNGHHOC-
TW npeAcTaBnseT npakTuyeckuit uHtepec. Korna Takas subpauus
NPOUCXOAUT C TPYDOONA, OHA BbI3bIBAET aNbTePHATUBHOE HaNpAKeHKe,
NpUBOAALIEE K CHUKEHWIO YCTaNOCTHOM [I0NTOBEYHOCTH Tpy6sl. Uenbio
NOKYMeHTa ABAAETCA U3ydeHue BuxpeobpasHoi Bubpauum 8 Tpy6e ¢
HeNUHeNRHO| reoMeTpuen.

[lokyMeHT pa3buBaeT Ha KaTeropuu nNPoUCXoXaeHne B Tpybe
NonepeuHsbiX U IMHEeHbIX BuxpeobpasHbix BUOpPaLnil, 0OCHOBbIBA-
fiCb HA HanpaBneHMM NOTOKAa M HanpasneHuu Tpybbl. Mokasaxa
CNOMHOCTL BMXpeobpasHeix subpauuii ans Tpyb C HenuHelHoM
reoMeTpueil No cpasHeHnto ¢ npamoit Tpy6oii. Paspaborana cxema
QNS BKNIOYEHUA MpUHUMNA 3HepreTuyeckoro banaHca 8 MeTopn
KOHEYHbIX 3MEMEHTOB ANA aHanNu3a nonepeyHslx BUXpeobpasHbix
Bubpauuit ana Tpy6 ¢ HenuHeirHo# reomerpueit. OCHOBHON Xa-
paKTEpPUCTUKOM B NOAXOAE ABNAETCA MOAENUPOBAHNE NOABLEMHON
CUNbI M TUAPOAMHAMUYECKOE femnDUPOBaHUE B aHANM3e KOHEYHBIX
anemenToB. Ha Tekyuwem 3tane 60NbWMHCTBO BapHAHTOB BUXpe-
o6pa3Hbix BUGpaumit masHbiM 0bpasom pabotaiT ¢ nybpukato-
pamMu unu TpybonpoBoaamu, Kotopsie 6o npamsie, MM60 UmMelT
60NbWONA PafiMyC, U KOTOPLIE TONbKO CYUTAKOTCA UCKPUBNEHHBIM
KOMNOHEHTOM, CBA3LIBAEMLIM C NONEPEYHbIM HanpasieHuem no-
TOKa, YTO O3HauaeT nepneHANKyNApHOe HanpasefieHue CKOpoCTy
notoka. Onpepenenue HanpAMeHun pAAoOM C u3rubamu u Ko-
NEHHBIMU COeaUHEHUAMM TPyBbl TOUHBIM He aBnaeTcA. loaxog, ¢
O[HOIA CTOPOHBI, YUUTHIBAET PEAKLUMIO BO BCEX 6-TW HanpasNeHuax
NOTOKA KAKAOTO 3NeMeHTa BAONb TPYO
TpexMepHbIM aHanu3om subpaumn. flo

] A
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TERVENTION CHALLI

DRILLED”

C.G. Blount and M.B. Mooney, ConocoPhillips Alas-
ka Inc.: F.R. Behenna, CTES L.P.; and R.K. Stephens
and R.D. Smith, BP

Drilling rigs are continually setting new records
in measured depth versus true vertical depth ratios,
horizontal section lengths, and delivering sophisticated
versatile yet often operationally complex completions.

Experience suggests that common well intervention
technologies including slick line, electric line, e-line
tractors, Coiled Tubing (CT) tractors, pump-down services,
and CT and CT enabling technologies may have difficulty
fulfilling all the possible intervention needs of the wells
that can and are being drilled and completed.

This paper will present an overview of available well
intervention technology, outline limitations of each
technology, and use numerous case histories from chal-
lenging interventions performed in Alaska to support
the discussions and conclusions.

VORTEX-INDUCED VIBRATION
OF TUBINGS AND PIPINGS WITH
NONLINEAR GEOMETRY

S. Adnan, Schlumberger, and Y. Chen and C.L.P.
Chen, U. of Texas at San Antonio

Vortex-induced vibration (VIV) of tubings and pipings
is of practical interest to oil industry. When VIV occurs
to pipes, it induces alternative stress that results in
the reduction of pipe fatigue life. The objective of the
paper is to investigate VIVs in tubings or pipings with
non-linear geometry.

This paper categorizes the occurrence of cross-
flow and in-line VIVs of pipes based on flow direc-
tions and pipe orientations. The complexity of VIV
for pipes with non-linear geometry, as compared to
straight pipes, is demonstrated. We devised a scheme
to incorporate power balance principal into finite
element method (FEM) to analyze the cross-flow VIV
for tubings and pipings with non-linear geometry.
A main feature in our approach is the modeling of
lifting forces (excitations) and hydrodynamic damp-
ing in FEM. At present stage, most commercial VIV
packages mainly deal with risers or pipelines that
are either straight or with large radii, and they only
considered curvature component associated with the
cross-flow direction of the flow (d.o.f.), that is the
direction perpendicular to the flow velocity. Stress
calculation near the bends and elbows of the pipes
is not accurate. Our approaches, on the other hand
consider the responses in all 6 d.o.f of each element
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Tulsa Equipment Manufacturing

Providing World Class Equipment to
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*Double Pump Cementers
*Single Pump Cementers
*Acid Pumpers

*Combo Cementers / Acidizers
*Coiled Tubing Support Units
*Frac Pumpers
*Frac Blenders
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, Coiled Tubing Units
Pumping Equipment
Fracturing Support Equipment
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¢ Offshore Coiled Tubing Equipment
¢ Blowout Preventer Equipment
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Injectors

You are welcome to contact us for detailed information or consultation:
26,Rybalko str.,Minsk 220033 Belarus

tel.: +375 17 298-24-17, fax: +375 17 248-30-2€

Coiled tubing equipment production
is certified for ISO 9001:2000 conformation




