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2-1 MEXX1YHAPOIHASI NPAKTU4ECKAS KOHOEPEHLIUA

PEMOHT CKBAXUH

U NOBbILUEHUE HE®TEOTAAYN

20-21 anpens 2005 ropa, r. Mocksa
Foctuunua «Papgnccon CAC Cnaganckan»

WA «Huhopmauns u Uueectuumn» n xypuan «Hedirerasosan Beprn-
Kanb» NPUINAWLAKT BCEX 3aWHTEPecOBAHHbIX CMEUMAnWUCTOB NPUHATD
y4acTue B0 2-i XerogHoil MeXayHapofHoN KoH(hepeHyun, NOCBALUEH-
HOW AKTyanbHbIM BONPOCAM OPraHM3aluu, TEXHONOTUA W IKOHOMUKM
PeMOHTA CKBAXWH W NOBbIWeHUs HedreoTaayn nnacTos. Konepenuns
NpoWNOro rofa, B KOTOPOil NPUHANM y4acTue BCe BeAywue AoGbiBato-
wue Komnanun Poccum, a TaKxe G0NLIMHCTEO BEAYUINX POCCUACKUX M
MEXAYHAPOAHbLIX CEPBHCHbLIX NOAPAAYMKOB, NOATBEPAMNA BAXKHOCTH
NPeANOXKEHHbIX K 0OCYXACHHIO TEM W NONOXKWAA HAYano TPapuLWOH-
HOIA Cepun BbicoxonpodieccHoHansHbIX BCTPeY B hopmarte XMBOro npo-
W3BOACTBEHHOr0 iManora. '

OCHOBHbIE TEMbI:

- IKOHOMMYECKHE M DPraHN3ayMOHHbIE ACNEKTbl CEPBUCHDBIX

- Tmapopa3spsbis ANAcTa: TPAAMLMOHHBIE W HOBbIE TEXHONOIUK;

- HoBbiit onbIT M TEXHONOr WM B 06AACTH 3aPE3KK GOKOBbIX CTBONOB, :
- D6paboTka NPOAYKTHBHLIX WHTEPBANOB: PEarenTbl 0 METOAUKM;
-TPN n ON3 B ropu3oHTanbELIX CTBONAX;

- PemoHTHO-H30NAUMONKEbIE paboTbl: MeToauKy, 06opyaoBanue, COCTaBbI;
- TeXHONOrMYM M METOMKY OCBOSHUMA CKBANMH,

- Ucnonb30BaHWe paciiMpAeMbiX CHCTEM NPU PEMOHTE CKBAXIH;

- MpoexTuposanue Komnnexcubix pador no MHM u gp.

B KoHthepeRyuM TPARULMOKHO NPUMYT YHACcTHE CNELNAnUCThI HediTe-
ras3oBbiX KOMNaHWi, CEPBMCHLIX NPEANPUATHA, NPOM3BOAMTENU 0GOpY-
AOBAHUA U Pa3paboTYMKM TEXHONMOTMIt [ANA PEMOHTA CKBAKUH, MHTEHCH-
(hMKaUMY NPUTOKA M NOBbIWEHUS HEhTEOTAAYM NNACTOB, MHTErPHPOBAH-
HbIE CEPBUCHBIE U UHXUHUPUHIOBLIE KOMNAHWW. PerucTpauns y4acTHu-
KOB KOH(hepeHUUn U MUHU-BLICTABKN, NPUEM 3aABOK HA BLICTYNNEHKE C
AOKNAfaMu W CNOHCOPCKOE Y4acTUE OTKPbITbI ANSA BCEX XKEnalouux.
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VYBAYKAEMbBIE YHTATENMU!

Mamepuansi, npednazaembie sauremy BHUMGHLIO
B3MOM BbINYCHE, UMEKOIM OMHOLLIHUE K COBIMUAM,
Komopsie npou3soddym & cepedure BecHsi.

Msl He moznu ocmasume Ges sHUMAHUA
lobuned sedyuezo poccutickozo sysa, 2de 2o-
MOBAMCA cneyuanucmes! dna Hegmezazosoil
ompacnau. B anpene PIY wegmu u 2asa um.
ly6rura ommemum 75-nemue.

Coznacumecs, ycnex aHedpenus mexronozut
3asucum om keanughukayuu Kadpos, Komopsre
6ydym passusams Hosoe Hanpasnexue. lonaza-
em, Hawl ce200HAWHUL Pacckas o BY30BCKUX Ha-
Y4Hbix Uccnedosanusx 8 obaacmu konmioBuxza
6ydem sam uHmepecer. B npodommerue membl
HA CedyIoUUL BLINYCK 3NAGHUPOBAHA CMAMBA
0 nodo6HoM onsime 3apyGexHsIX Konnez.

lomosace k yyacmumw 8 ewme200HoM xbioc-
MOKHCKOM hopyme 8 anpene, Mbl BCMPEMUALCH
¢ npedcedamenem apynnsi YUY Neokudom [py3-
dunosuyem, KomopeIl pacckazan Ham o NAGHax
KoMnanuu Ha Bydyiiee u nodeauncs caoum
BudeHuem nepcnexmus KonmiobuHza (Jumaiime
Hacmp. 8). Omudaem, ymo poccuiiciue xonnezu
nocnedyiom npumepy ®4fa, komopeiti 8 nambid
paz npedcmasum BHUMAHUIO YYACMHUKOB U NO-
cemumenel 3xcno3uyuio Ha cmerde 8 Texace, u
OH He OCMAaHemcs eJUHCITBEHHbLIM YYACMHUKOM,
npedcmagasowum CHI.

flnodomeoprbix sam ecmpey u Hogbix KoOH-
makmos!

Pepakyua

DEAR READERS,

Materials offered for your attention in this
issue of our Magazine are related to the event
that will tale place in the middle of Spring.

We could not leave aside the Anniversary of
leading Russian institute within the precincts of
which oil & gas field experts are trained. Russian
State University of Oil & Gas named after Gubkin
will celebrate 75-th anniversary this year.

Don't you agree that success of technologies
introduction depends on professional skill of
specialists who will develop new trends? We
believe that our story about scientific research in
the domain of coiled tubing conducted in institu-
tions of higher education will be of interest to
you, In our next issue you will find the article on
similar experience of our foreign colleagues.

Preparing for participation in annual Houston
Show scheduled for April we met with Leanid
Hruzdzilovich, FID Group Chairman, who revealed
to us future plans of the company and shared
his view of coiled tubing prospects (page 8). We
expect Russian colleagues to follow FID Group
exhibiting in Texas for the 5th time not to be the
only participant representing CIS.

Wish you to establish new contact and have

a fruitful year!
Editorial Staff

N21 mapr/march 2005 -




Pry HEOTH 1 TA3A NM. W.M. TYBKWHA — 75 JIET

75TH ANNIVERSARY OF I.M. GUBKIN RGU OF OIL AND GAS

5-il PA3 B XbIOCTOHE.
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FOR CT AND CABLE TECHNOLOGIES
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PIY HEOGTU U TA3A
UM. W.M. TYBKUHA — 75 JIET

A.T. Monuaxos,

nipodeccop, A.T.H.,

3aB. Kadeapoin Texunyeckon mexaunku PIY nedru
nrasa um. 1.M. Iy6xuna

A.G. Molchanov,

professor, senior lecturer of technical sciences,
Head of the department of technical mechanics of
I.M. Gubkin RGU of oil and gas.

75™ ANNIVERSARY
OF |.M. GUBKIN RGU
OF OIL AND GAS

COBbITUE/EVENT

Poccuitckomy rocyaapcTBeHHOMY YHUBEPCUTETY HedTH U
rasza um. M.M. [yBruHa B 3TOM rofy ucnonHserca 75 netr — ans
yyebHOro 3aeefeHus 3T0 BO3pacT MyApPOCTM U pacuseTa cui.
CerofHa NOArOTOBKA CNeLUanucToB ans HedTAHOW W ra3osoi
MPOMbIWAEHHOCTH OCYUIECTBAACTCA NPenofaBaTeNamu, CKOH-
LeHTPUPOBABLIMMU ONLIT TPEX NPESbIAYLINX NOKONEHWA CBONX
konner. [podyeccopcko-npenopaBareNbCKUiA KOMNEKTUB COCTOUT
U3 254 QOKTOPOB M 447 KaHAMAATOB HayK, U3 HUX 33 naypeara
locynapcTeeHHbIx Npemui u npemuit Mpasutenscrea PO & 06-
NaCTU HAYKW U TEXHUKW. Ycroaswuecs TpaguumMu n COOTBETCTBME
COBpeMEHHOMY YPOBHIO TEXHUKHN NO3BONAIOT BCEM COTPYAHUKEM M
6onee yem 7000 CTYAEHTOB YBEPEHHO U C FOPAOCTLI NMPUYMCNATL
cebs k «Coobuectsy rybKUHLEE.

anCTH}K VHUBEPCHUTETA nogTeepxaeH 3aMHTEepeCOBaHHOCTbIO
B HalMX BbINYCKHUKaxX BEAyLWMX HedTErasoBblXx KOMNaHui
Halleil cTpaHsl W Mupa. 3a nocnegHue 5 net HedTerasosbie
KOMNaHuW npuHanu Ha paboty Gonee 3300 BbINYCKHMKOB,
1176 npogonxunu obyyeHue B MarucTpaType u acnmpaHType.

Ne1 mapt/march 2005

I.M. Gubkin Russian state university (RGU) of oil and gas
this year celebrates its 75th anniversary — this is the age of
wisdom and flowering for educational institution. Today the
training of a specialist for oil and gas industry is conducted
by instructors who absorbed the experience of three genera-
tions of colleagues. Teaching staff comprises 254 doctors and
447 candidates of science. 33 from them are laureates of State
prizes and prizes of Russian Federation government in the field
of science and engineering. The traditions and conformance
to modern levels of equipment allows all the co-workers and
more than 7000 students with confidence and pride to count
themselves as the “Gubkin community”.

The prestige of this university is assured due to our gradu-
ates landing positions with leading oil and gas companies
of our country and across the world. During 5 last years oil
and gas companies employed more than 3300 graduates,
1176 continued education in magistracy and post-gradu-
ate course.




YHuBepcuteT — Begyiumil yueb-
HblA U METOAMYECKWIA LEeHTp no
OCHOBHbIM HanpaBneHUAM Npo-
tdunbLHOI obpa3osatenbHoit fe-
ATeNnbHOCTU. B TeyeHne papa ner
OH ABNAETCA OAHUM W3 NUAEPOB
Cpean TexHUYecKUx yHUBepcute-
T0B. B ero cTeHax ocyuectennercs
MoAroToBKa CneLuanucToB No Bcem
HanpasneHUAM HayKW U TeXHMKM,
obecneynBanlum cHabxeHune
CTPaHbl YrNeBoOJOPOAHLIM ChIpbeM
U NPOAYKTAMMU:
® QakynbTer reonoruu u reodu-

3UKW HedTW W rasa roTosut e
CNeLManucToB No HanpasneHu-
am: «[puknagHas reonorusy,
«TexHONoruu reonornyeckoi
pasBeaku».

*  Qaxynsret pa3paboTku HedhTAHbIX
1 ra3oBblx MECTOPOXAEHUI ABNSA-
erca 6a30BbiM. Ero BbINYCKHUKM
3aHUMAIOT KIKOYEBbIE NO3ULNMK
W FOTOBATCA MO HanpaeneHuaM:
«lopHoe peno» u «Hedreraszosoe
AEenoy,

® QakynsTer UHXEHepHOIl Me-
XaHWKW BeAeT NOAroTOBKY Mo
HanpasneHuam: «06opyaosa-
HWe u arperatbl HedTeraso-
BOMO NpoM3BOACTBA», MaWwMHOCTPOUTENbHBIE TEXHONOMMM
n o6opyposaHuey, «KOHCTPYKTOPCKO-TEXHONOTMYECKOR
o6ecneyeHue MaLMUHO-CTPOUTENbHBIX NPONU3BOACTBY, «CTaH-
AapTU3auus, cepTuduKaLua u metponoruay, «besonacHocts
HU3HEARATENBHOCTHY.

*  QaKynbTeT NPOEKTUPOBAHMA, COOPYIKEHUA U 3KCNNYATALUM
cucTeM TpybonpoBoAHOO TPAHCNOPTa FOTOBMT CNeLUanuc-
TOB N0 HanpasneHuio «Hedrerasosoe genoy.

®  QakynbTeT XMMUYECKON TEXHONOTUU W IKONOTUM FOTOBUT
AUNNOMUPOBAHHBIX CNELUANMCTOB NO HANPABNEHUIO «XUMU-
YeCKas TEXHONOTUA OpraHUYecKux BeLecTB 1 TONAMBaY.

*  QakynbTeT aBTOMATUKM U BBIYUCAUTENBHOI TEXHUKU 0BeCreyy-
BaeT MOArOTOBKY CreLManiucToBs No HanpaeneHuaM: «ABToMaTH-
31UpOBaHHbIe TEXHONOMMK W Npon3sopCcTBay, «Mpubopoctpoe-
HUE, «INEKTPOHNKE, INEKTPOMEXAHWKA U 3N1eKTPOTEXHONOTUSY,
«MHdopmaTUKa U BLIYMCIUTENbHAR TexHUKa» U «[lpuknagHan
MareMatuKa».

®  (QakynbTeT 3KOHOMUKM 1 YIPABACHNA TOTOBUT CNELNANUCTOB
no HanpasneHuam: «MeHeKMEHT» U «IKOHOMUKAY,

* puanyeckuit hakynsTeT BEAET NOATOTOBKY N0 CreLuans-
HocTu «H0pucnpygeHuusy.

Kpome Toro, umeetcs dakynsrer MarucTepcKoin NogroToBKM,
BBINYCKHUKN KOTOPOTO ABASIOTCA 3NUTHOIM YaCTbIO BbIMYCKHUKOB
yrusepcuteta. OHu nonyyaioT WUpoKoe dyHAaMeHTanbHOe
obpasosaHue u myboKyio cneuynanusaumio no Hanbonee
aKTyanbHbIM HanpasneHuam, obecneynBaemMbiM OCTanbHbIMU
dakynsTeTamu.

Kax suaHo M3 3TOro nepeyHs, yHusepcutetom obecne-
HMBAETCA NOArOTOBKA CMEUWaNUCToB ANA peanusaljuv BCex
BMA0E NEATENLHOCTW B HePTerasoBoil OTPacAn — HayuHas
OT Pa3Befxu MECTOPOXAEHWIA W 3aKaHYMBAA IPUANYECKUM
CONpPOBOXAEHWEM NIEATENLHOCTH NPeANPUATHIA.

Mockosckuit HedTAHOM MHCTUTYT Gbin co3gaH B 1930 r. Ha
6a3e HedTaHoro dakynsrera MockoBcKoii ropHoil akagemum. C
TEX MO YHUBEPCUTET CMEHMA MHOTO HAa3BaHWN — B8 HUX OTpa3n-
NCb 0COBEHHOCTH NEPUOA0B, KOTOPbIE NEPeXMAa Halla CTPaHa.
370 661 1 MUHXWTTI, u TAHT, Ho npy 3TOM Haw BY3 HeU3MEHHO

Puc. 1. Jlekuus no conpotusnesuto marepuanos. floueut C.B. PomaHeHKo paccka3spiBaer
CTYAEHTaM (haKynbTeTa MHKEHEPHOW MEXaHNKM 0 pacyeTe TPy6 Ha NPOYHOCTL

Fig.1. Lecture on resistance of materials for the students of mechanical engineering
faculty - assistant professor Romanenko is telling about tubing stress calculation
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Gubkin University is the leading educational and methodi-
cal center according to the main profile educational activ-
ity. Just within a number of years it is among the leaders
of technical universities. This facility prepares specialists
in all the fields of science and engineering, so that the
country is provided with hydrocarbon raw materials and
refined products:

* Faculty of petroleum geology and geophysics prepares
specialists in “Applied geology”, “Technology of geological
prospecting”.

* Faculty of oil and gas fields development is a basic educa-
tion. Its graduates take key positions and specialize in
“Petroleum reservoir engineering” and “0il and gas field
development drilling”.

® Faculty of mechanical engineering prepares graduates
in “Equipment and machinery of oil and gas produc-
tion”, “Machine-building technologies and equipment”,
“Engineering and design for machine-building industry”,
“Standardization, certification and metrology”, “Occupa-
tional safety”.

* Faculty of pipeline network designing, construction and
operation prepares specialists in “0il and gas business”.

* Faculty of chemical and environmental engineering
prepares certified specialists in “Chemical technology of
organic matters and fuel”.

* Faculty of automation and computer science prepares
specialists in “Automated technologies and operation”,
“Mechanical engineering”, “Electronics, mechanical en-
gineering and electrotechnics”, “Information science and
computers” and “Applied mathematics”.

* Faculty of economics and management prepares specialists
in “Management” and “Economics”,

® TFaculty of law prepares specialists in “Jurisprudence”.

Besides, there is a faculty of master training, graduates of the
faculty become an elite part of the university graduates. They
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6bin umern U.M. [y6kuHa — ero
OCHOBaTeNs, Bbifakwllerocs
reonora-HedTAHWKA. 3TO OYeHb
MOYETHO, BeAib HE TaK YK MHOro
yyebHbIX 3aBEleHUIA HOCAT
MMeHa CBOMX OCHOBaTenen —
BbIJAIOWNXCA feATeNeil HayKu,
BHECWIUX OFPOMHbII Hay4Hbl# U
TeXHUYECKWil BKnag B pa3sutue
OTpacnu 1 3acNy1BLWUX MAPO-
BOE NpU3HaHue.

B GyAHWYHLIX pa3roBopax
Hauwbonee ycronuusbiM GO
M OCTaeTcs Ha3paHue: y CTy-
aeHToB — «KepocuHKay, y Bbl-
NYCKHUKOB — «[yBKUHCKNIA».
370 BnonHe 06BLACHUMO: ner-
KOMbIC/IME IDHOCTH CO Bpeme-
HeM CMEHAETCA Cepbe3HbiM
BOCNPUATUEM AEUCTBUTENb-
HOCTH, U BbiBWIME CTYAEHTHI
NOHMMAIOT, YTO TENEPb U OHW
ABNAKOTCA HOCUTENAMUW 3HAHUIA
M MHOTONETHUX TPaAWULMIA anb-
ma-marep.

HecmoTps Ha Bce npespar- ' ; )
HOCTU Cyab6bl M CMEHbl Ha- Puc. 2. PaboTa B CTYyA€HYECKOM KOHCTpYKTOPCcKOM Giopo. KonTioBuHroeas TemMaTuka

3BaHUiA, B KU3HK yHUBEpCU-  SAHWUMAET ORHO U3 nepebix MecT

TeTa OCHOBHbIM MPUHLMNOM, Fig. 2. The work in the students’ design office. Coiled tubing themes take one of the first
KoTopbiiA 6bin, ecTs W Gyper, places

ABJAETCA CAMOOTBEPIKEHHOE W

6ecKOpLICTHOE CYMEHUE HAyKe M TEXHWUKE, B BLICOKOM CMbiCne get wider fundamental education and deep specializationin
aToro cnosa. 0cobeHHO HAMAAHO U He HYWAAeTCA B UHbIX AOKa- the most relevant trends, provided by other faculties.
3aTeNbCTBax BECKOPLICTHOE CAYKEHUE CBOEMY AOATY OCHOBHOM As we can see from the list, Gubkin University provides
Macchl NPeno/aBaTe/ibCKoro CocTaBa B TeX COXHbIX YCNOBUAX, B training of specialists for performing of all kinds of activity
KOTOPbIX Npe6bIBaeT CErofHs BbiCWAA WKoNA CTPaHsbl. Mpu aTom in oil and gas industry - from field exploring to legal sup-
obecneynBaeTca nogAepKaHue BbICOKOr0 yPOBHA NOATOTOBKM Bbl- port of companies’ activities.
nyckaemsix crieunanucros. C 310/ Lenbio BHEAPAIOTCA COBPEMEH- Moscow Oil Institute was established in 1930 on the basis
Hble METOAUKM NpenoAaBaHusA, OCHOBaHHbIE HA UCMONb30BaHWM of providing the oil faculty of Moscow Mining Academy.
KOMNbIOTEPHBIX TEXHONOTWIA; B HACTOALLEE BPEMs OCYLIECTBAECTCA Since that faculty title has changed many times, it depicts
BHefipeHWe PeATMHrOBOA CUCTEMbl OLEHKN 3HAHWA CTYAEHTOB, pe-culiarities of the times that our country experienced.
OpraHu3aLna MarucTparypsl. These various titles were MINHiGP and GANG but at the same
YHUBEpCUTET BCerga HaxofunCca Ha nepegHeM Kpae nporpecca, time it has been constantly I.M.Gubkin university - named
HeMano HeopAWHApPHbBIX TEXHUYECKUX PelWweHnid nosBuIoCL B af-terits founder, an outstanding petroleum geologist. Itisa
ero cteHax. CoTpyaHMKaMKU yHUBEPCUTETA CO3faHbl YHUKANbHbIE very famous institution — not many educational institutions
npubopbl, MEXaHU3MBI U MaLWHBI, NPUMEHAEMbIE BO BCEX OTpac- bear the names of its founders, outstanding science figures,
nAX Hed)TerasopobbiuM, HAYMHAs OT Pa3BefiK MECTOPOXAEHHH that contributed to the development of the industry and
1 3aKkaHuyueas nepepaboTkoil npogykuuu. bonbuwoe BHUMaHKE deserved world recognition.
B YHUBEPCUTETE YAENACTCA PAa3BUTUIO KONTIOOMHTOBOW TEXHUKM. In everyday conversations students refer to “Oil-stove”
Hy)KHO 3aMeTWTb, 4TO 3TO TeXHU4ecKoe Hanpasnexue 06pano (“Kerosinka”), graduates - from “Gubkinsky”. It is easy to
B cebs npobnembl, peweHne KOTOPbIX AaNeKko He TPUBUANBHO, explain - light-mindedness of youth over time changes to
a HeKOTOPLIE U3 HUX U A0 HACTOALIErO BPEMEHU NONHOCTBIO HE a serious perception of reality, and former students under-
pa3peweHsl. [pu 3TomM paboTa BeaeTcs Ha BCEX YPOBHAX: stand that they are the bearers of knowledge and longstand-
— Ha Tpetbem Kkypce nyyline U3 CTYAEHTOB MexaHWyeckoro da- ing traditions of Alma Mater.
KkynbTeTa otéupaiotca Ana pabotbl B CTyaeH4YECKOM KOHCTPYKTOPCKOM Despite the vicissitudes of fate and title changes, the main
6iopo (CKB), rae OHM HauMHaioT p aboTaTb No Teme cBoKX ByAYLLIMX principle in university life is selflessness and unselfishness
AUNAOMHBIX MPOEKTOB, CYLWECTBEHHAA [ONA KOTOPLIX COCTABAAET in service of science and engineering, in the full meaning
o6opynosaHue s paboTel ¢ KoNoHHamMu rubkux Tpy6. Hosu3Ha U of these words. With this in mind, the University maintains
CNOMHOCTL BOMPOCOB, KACaWKUXCA AaHHOTO HANPaBNEHNUA TEXHUKU U a high level of training of the graduates. For this purpose
E TEXHONOTWK, NPeonpeaensloT Heo6XoAUMOCTb TAKOTO [UUTENLHOTO modern approaches to instruction are introduced, based on
& ¥ nocTeneHHOro BXOXAEHWA B UMelolwmecs npobnemsl. Mocnegosa- computer technologies and at this time is introduced a rating
a TENbHO pewan NoKanbHbIe TEXHWYeCKUe 3afayn B pamKax Kypco- system of student knowledge evaluation, and establishment
T BbIX NPOEKTOB MO A€TaNsM MaLMH, HePTENPOMBICNOBLIM MAWNHAM, of the magistracy.
= 3KOHOMUKe, TexHuKe 6e30NacHOCTU U 3KONOTUH, CTYAEHTbI NOAXOAAT The university has always been on top of progress anc
E K Hayany paboTbi Hag AMNIOMHbIM NPOEKTOM V3Ke CHOPMUPOBABILIN- many momentous decisions were made by the institution
LD MWCA CNeuuanucTamu B 3TOM HanpaeBneHuu. The colleagues of the university created unique appliances
8 - Ha 6onee BbICOKOM ypOBHE ocylecTBnaeTca pabora no mechanisms and machines applied in all the fields of of
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COBEPIIEHCTBOBAHWIO KONTIOBUHTOBOW TEXHWUKW W TeXHONOTrUM
B MarucTpartype, Kyaa oTbupaioTCa Nyywme CTYAeHTsl, CTasline
Gakanaspamu. TeMbl MaruCTePCKUX AMCCEPTALNI, NOCBALEHHBIX
3T0# rpynne 060pyAOBaHUsA, NONb3YIOTCA NONYAAPHOCTHIO U Bbi-
3bIBaIOT GONbLWOI UHTEpEC,

— He 06x0paAT BHUMaHMEM KONTIOBUHT ¥ acnupaHThl, Ha Gonee
BbICOKOM YPOBHE PacCMaTpUBaIOLMe BONPOCH HOBOW TEXHUKM.

~04HUM U3 BAKHEILINX BONPOCOB BHEAPEHUA HOBOI TEXHUKU AB-
NAETCA NOBLILEHE KBANUDUKALLMM CIELMANUCTOB, HENOCPEACTBEH-
HO paboTaloWwmx c KONTIOBUHIOBLIM 06OPYAOBAHUEM Ha NPOMbIC/AX.
Cywectsytowuit YaebHo-uccnefoBaTenbekuii LeHTp no npobnemam
noBbileHUsA KBanMGHMKaLu1 obecneynBaeT nepenoaroTosKy onepa-
TOPOB, MaCTEPOB, HAYa/IbHUKOB Y4aCTKOB U PYKOBOAUTENEI CPeaHero
3BEH3, 3aHATLIX HENOCPeACTBEHHO Ha NPOMBICNAX B TEXHONOTMYECKUX
npoueccax ¢ UCNonb3oBaHMEM KONOHH rubKux Tpy6. B HacToswjee
BPEMA NPeNoAaeTCs KYPC, NOCBALLEHHBIA HEMOCPEACTBEHHO KOTIO-
6uHrosomMy 060pyn0BaHMIO, M ABa KYPCa N0 TeXHUKE W TEXHONOMUM
NOA3eMHOr0 PEMOHT], B KOTOPLIX 3TOW rpynne 06opyaoBaHua yae-
nseTcA 6oNbluoe BHUMaHNe.

Cerogns faneko He ucyepnaHsl BCe MaTepuanbHble U UHTeN-
AeKTyansHble pecypchl YHMBEPCUTETA, KOTOPLIE MOrNU Bbl BbITh
3aneicTBO0BaHb ANA peweHus npobnem paspaboTk u BHeapeHUA
KOATIOOMHIOB0M TEXHUKU M TEXHONOTUIA,

OcoBexHoCTBI0 CErOHAWHEN CUTYALMUMN B Pa3BUTUM KONTIOBUH-
TOBOH TEXHMKM RBNRETCA OTCYTCTBUE KOOPAMHALMOHHOIO LieHTPa
pabor & gauHoM HanpasneHuu. YHusepcutet M. U.M. ly6KuHa
Mor Gl M JOAMEH CTaTh UEHTPOM KpucTannuzauum 31oi paboTsl,
Mpexe BCero noToMy, 4T0 8 HEM COCPEAOTOYEHBI BEAYLIUE Kafpbl,
nyywue cneynanucTsl no scem npobnemam KoNTIOBUHIOBO# Tex-
HUKM: KOMNOHOBKaM 3a60iiHOro 060pPYA0BaHUA, KONOHHAM rUBKMX
Tpy6, Ha3eMHOMy CnycKo-nogseMHOMY 060pYA0BaHMIO, CHCTEMaM
OUYUCTKW M NPUTrOTOBNEHNA TEXHONOMMYECKON MUAKOCTH, CUCTEMAM
ynpasneHus U aBTomatuku. Pabota 8 3ToM HanpasBneHUu BegeTcs
MOCTOAHHO, B HAUGONbIEN CTeneH B HEW 3aHATHI COTPYAHMKM
Kaeap «MawuHsl u 060pygoBaHUe HedhTAHOM U ra30B0# MPOMbl -
NeHHocT, «bypeHme» u «TexHudeckas MexaHuka». M 3ta pabota
AONKHA PACWHPATLCA U UHTEHCUDULMPOBATLCA C LIENbIO [OCTHUKE-
HUA YPOBHA MUPOBLIX NMAEPOB B IaHHOW 061ACTU TEXHUKU.

&

Puc. 3. Noarotoska 100-TOHHOM UCNBITATENBHON MAWMHBI K NPOBEAEHUIO na6oparopHbix pabot
Fig. 3. The preparation of 100-tons testing machine for the preproduction test

and gas production, from field
exploration to product refin-
ery. The University pays great
attention to development of
coiled tubing equipment. It is
necessary to admit that techni-
cal trend absorbed issues, that
have important solutions are
not completely resolved. At the
same time the faculty works on
all levels:

- During third grade the best
students are selected for work
at student engineering de-
partment where they start to
work within the frames of their
future graduation thesis's, a sig-
nificant part of which are coiled
tubing equipment. The novelty
and complexity of issues regard-
ing this trend of equipment and
technologies predetermines the
necessity of such long-term
and steady study of the pres-
ent issues. Step by step solving
local technical issues within
the frames of term papers dedi-
cated to parts of the equipment,
oilfield equipment, economics,
safety measures, ecology, students are facing development
of graduation thesis's as a specialist in this trend.

- On a higher level the best students that became bachelors
conduct activity in magistracy dedicated to perfection of
coiled tubing equipment and technologies. The topics of
magistracy thesis’s dedicated to the equipment are quite
popular.

- Post-graduate students do not pass by coiled tubing with
their attention and are considering issues of new equipment
on higher level.

- One of the most important issues of introduction of new
equipment is raising the skill level of specialists working
with coiled tubing equipment on fields. The existing Educa-
tional-research center for the issues of raising the skill level
provides for training of operators, masters, heads of depart-
ments and managers, involved directly into technological
processes on fields with the use of coiled tubing. Today they
started a course dedicated to coiled tubing equipment and
two courses dedicated to methods and approaches of down-
hole servicing. The selected group pays a great attention to
the mentioned courses.

Today the material and intellectual resources of the
university are not available for solution of issues of devel-
opment and introduction of coiled tubing equipment and
technology.

The peculiarity of today’s situation in development of
coiled tubing equipment is absence of coordinating board of
the activity. I.M. Gubkin university could and should be the
cen-ter of the activity, first of all because it possesses the
leading personnel, best specialists for coiled tubing issues,
BHAs, coiled tubing strings, surface tripping equipment,
cleaning systems and mixing systems, control systems and
automatic machinery. They constantly work on this, to a
greater extent contribute workers of departments “Equip-
ment and machinery of oil and gas production”, “Drilling”
and “Technical mechanics”. This activity should be broad-
ened and stimulated for the purpose of achieving world
attention in this field.
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CNOBO MPOPWUN/EXPERT’S OPINION

I

5- PA3 B XbIOCTOHE.

HA MONMNYTW K NEPBOMY IOBMJIEIO
5™ VISIT TO HOUSTON ICOTA CONFERENCE,

AN INTERVIEW WITH FOREIGN DIGNITARY REVEALS
PROGRESS FOR CT IN RUSSIA AND CIS

B 3mom 200y Ipynna ®HUJ] - HoBbId, 0GHAKO yXKe u3-
BeCMHbIL 8 MUPE NOCMABLU{UK KOAMIOGUH208020 060OpY-
dosaHus, 8 nAMeIl paz nodpad npuHumaem yyacmue 8
pabome BceMupro20 Kpy2n020 cmoaa no konmwobuxzy
8 Xotocmone (CWA). 3mo co6simue daem nosod no-
pasmeiuname Had npodenanHol pabomoli u o6cydums
nnawsl Ha 6ydyuiee. 0 ce2o0HAWHEM Mecme KOmio-
6unza 8 Hepmezazosom KomnneKce u ponu PHfa Kak
npou3zgodumens, a MaKxe nepcneKkmusax Konmioburnza
mbi 6ecedyem ¢ lpedcedamenem [pynnol ®UJ NleoHudom
Ipy3dunosuyem.

B.K.: leonupg Muxannosuy, 4To U3MEHMNOCH 3a nNpowen-
wue 5 net Ha pbiHKe KONTIOBMHI0BOW TEXHUKKU B MUPE B
uenom u B Poccum B yactHoCcTM? 0 HaKMX AOCTHXKEHUAX
Bbl MOXKeTe paccKasaTb, KaKue TPYAHOCTH BCTPeYaTCA
Ha NYTW Pa3BUTUA KONTIOGUHIOBLIX TEXHONOMWiA?

3a npowepwme 5 neT MUPOBO# AOT KONTIOBUHIOBOTO
o6opyaoBaHua Bblpoc npumepHo Ha 30 %, B OCHOBHOM
33 CYeT YCTaHOBOK ANA CepBuCa U YHUBEPCANbHbIX
— s cepsuca n bypenuna. Ha doHe HekoToporo cokpa-
LWeHMs NapKa TPaguLMOHHbIX BypOoBLIX YCTAHOBOK 3TO
xopolune pesynerarsl. [pakTuka ybeguTensHo foKasana
BbICOKYI 3(DMEKTUBHOCTL KONTIOBUHTOBBIX TEXHONOT WA
BONbWHHCTBO PEMOHTHbIX PaboT Ha CKBaXMHAX C NOMO-
Wbto rUbKUX Tpy6 BLINOAHAIOTCA B 2—4, 3 NOPOW 1 B
10 pas 6bicTpee W Aewesne N0 CPABHEHUIO C
TPaAULLMOHHBIMU TEXHONOTUAMMU.

3a 37T0T Nnepuog yaanock BO-
NAOTUThL 04EHb UHTEPECHBIE KOHC-
TPYKTUBHLIE pelleHus B cepe
konTiobuHroeoro BypeHuns, of-
HaKo HeobxoAnMMO NpU3HaTh,
yto BYpHOro pacnpocTpaHeHus
OHO BCE elle He MoNnyyuno.
OCHOBHblE NPUYMHBI — NOKa
ellie BLICOKAsA CTOMMOCTb 060-
PyAOBaHUA M OrPaHUYEHHOCTb
chepbl ero aphexTUBHOrO UC-
M0ONb30BaHNA, 04EHb BbICOKWE
Tpe6oBaHua K kBanudukaumm
KagpoB W TEeXHONOIMYeCcKoi
MOAFOTOBKE, @ NOPOW U UHepT-
HOCTb MblLNEHUA HedI TAHUKOB
B OTHOWEHWM HOBBIX TEXHOJIO-
ruii v o6opyaosanus. Ho s a6-
CONOTHO YBEPEH, YTO BCE 3TH
TPYAHOCTU — MPeoSonuMbIe,
Kak yreepxaan Ockap Yaitnba,
«byayuiee HeusberHo».
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This year, FID group - well known supplier of
coiled tubing equipment ~ for the fifth time takes
part in World Coiled Tubing Round table in Houston
(USA). This event makes us think over things that
have already been done and discuss future plans.
Now we talk to Chairman of FID group Leanid Hru-
zdzilovich on today’s coiled tubing role in oil and
gas industry and FID role as manufacturer of well
service equipment.

CTT: Leanid, what has changed in the coiled tubing mar-
ket in general and in Russia in particular during the 5
last years? Could you please tell us about progress and
any difficulties you have faced on the way to developing

. Ccoiled tubing technologies?

During five last years the fleet of coiled tubing
§. equipment has grown by 30%, mainly due to units
£ for servicing and drilling. Against a background
of declining fleet of conventional drilling units
this is a good result. The practice has proven the
high efficiency of coiled tubing technologies. The
majority of servicing jobs with coiled tubing is 2-4
times and sometimes 10 times faster and cheaper
compared to conventional technologies.

During this period we managed to embody very inter-
esting design solutions in coiled tubing drilling
equipment, however we should admit that
they are not in widespread right now.
The main reasons are the high equip-
ment cost and limits of its effective use,
technical expertise of servicing crews,
and lastly the necessity of not only
experienced personnel, but sometimes
inertness of oilmen thinking regarding
new technologies and equipment.
Still, I am absolutely sure that we are
able to overcome all these difficulties.
As Oscar Wilde said, “it is difficult
to withstand the future”.




Yro kacaetca Poccuu, To cerogHsa 30eck okono 90 KonTio6uH-
roBbiX YCTAHOBOK. MHoro 370 uau Mano? Ha Hayano 2000 roaa
obuee konuyecTso ux B Poccuu paBHANOCH COpOKa WeECTH
eAMHULAM, U TONbKO 0AHA U3 HUX Bbina ®W[la, T.e. npupocT 3a
3TU NATL neT — noytu 100 %, B 3 pa3a Gonble, yem B MUpe B
cpeaHem. Mpuyem 6onee 75 % 3Tux «406aBNEHHBIX» YCTAHOBOK
6binu nocrasnewsl Mpynnoi ®UA. A u3 19 ycTaHosoK, KoTopbie
6uin1 nocTaeneHsl B Poccuio 3a nocnegHue 3 roga, Hawux — 16.
Caenabl nepsbie waru 1 B KONTIO6MHrOBOM BypeHui: npocTau-
BaBLIME HA NePBbLIX NOpax ABe MMNOPTHbLIE YCTAHOBKM TAXENOTO
Knacca 3anylieHbl HakoHel B 3Kcnayatauuio. B 1o xe spems
W Hamu 6bin coO3aaH Nepsbiil KONTIOOMHTOBLIN arperar ans
6ypenus, kotopbliit paboraer B 0AOQ «BawHedTs». Ceityac Mol
pabotaem Haj BbINONHEHUEM HOBBIX 3aKa30B Ha KONTIOBUHIO-
Bble KOMNNEKCHI AnsA GypeHns.

B.K.: besycnoeHo, auHamuka passurtua lpynnel ®U[] sne-
yarnser, Yem Bol MoxeTe 06BACHUTL 3TH yenexu?

Muccus Tpynnet ®UI — pate HepTaHMKaM Takoe o6opypo-
BaH1e, KOTOPOE NO3BONNUT CHU3NUTL U3AEPIKKW NPH BLINOAHEHUM
ux 3agay. W, CoOTBETCTBEHHO, NO3BONNUT PaCWMPHTh NEpPeyeHb
BLIMONHAEMbIX ONMepauuit 3a cYyeT 0CBOEHWA HOBbIX paboT,
KOTOpbIE NP1 MCNONb30BaHNN paHee NpUMEHABLIErocs 06opy-
A0BaHUA BbINY IKOHOMUYECKU BecCMbICeHHbIMU. Bce 5 neT Mbl
CNEeAOBant 3TUM NPUHLMNAM.

3a 3Tv rofibl 6bIN0 CO3[AHO TPU NOKONEHUA MOBUABHBIX KO-
TIOOMHIOBbLIX YCTaHOBOK,

lepsoe nokonexne (1999-2001 rr.) — ¢ NOAHOCTbIO OTe-
Y4ECTBEHHOW KOMNNeKTauWed B COOTBETCTBUM C TEXHUYECKON
NONUTUKO OCHOBHOro 3akas4yuka — OAQ «lasnpom». It
YCTaHOBKM OTBEYAIOT 3aABNIEHHbIM XapaKTEPUCTUKAM, U TPUTOM
OHU JOCTATOYHO Aelleskie.

Bropoe nokonenue (20022004 rr.) — MOAEPHM3NPOBAHHbIE
N0 pesynstataMm NOAKOHTPONLHOI 3KCMAyaTaUuWK YCTAHOBOK
NEPBOro NOKONEHUA. Y HUX yNyUIlIEHHAA KOMNAEKTaLMUA, B TOM
4ncne YacTb rapoannaparypel — BeAyLUX MUPOBLIX NPON3-
soguteneit. OHn oTnnyaioTca Gonee WUPOKUM AMANA30HOM
(DYHKUMOHANbHbIX BO3MOXHOCTEN, HANUYUEM AONONHUTENbHbIX
YCTPOWCTB W NpuHaanexHocreii, obecnedusart 6onee addex-
TUBHOE COOTHOLWEHUE LeHbl U KaYyecTea.

TpeTbe noKoneHue NOABUNOCH C BbIXOZOM 3a NPefiesbl POCCHii-
CKOTO pbiHKa. [epByio npoayKUMIO Ans 3anagHoeBponeicKoil

40%

Komnauum 3anagHon Eeponii u CLUA
Companies in Western Europe and USA

And now let’s talk about Russia. Today’s coiled tubing fleet is
about 90 units. Is it enough or not enough? I could say that in
the beginning of 2000 the total number of coiled tubing units
amounted 46 units, and only one from them was from FID, so
the growth during these five years is 100 %, three times higher
thanin the world. 75 % of the total growth is due to coiled tub-
ing units of FID. During last three years we supplied 16 of total

Komnanum ctpan CHI
Companies in CIS countries

31%

Komnauuu Poccunckon ®@egepaumnn
Companies in Russian Federation

CTPYKTYPA 3AKA3O0B I'PYNMbl ®U B 2004 rogy
FID PURCHASING ORDERS IN 2004
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CNOBO MPOPUN/EXPERT’S OPINION

CepBUCHOM KOMNaHUK Mbl nocTaBuny B Hadane 2004 roaa, 3a uc-

TeKIuii ron — eule B 6 cTpaH, B Tom yucne komnanmam CLIA. Yera-
HOBKM 3-ro noKoneHus BrnioyaioT B ceba Hanbonee sddekTvsHbIE
KOHCTDYKTMBHbIE PELIEeHNS, BHECEHHbIE N0 pe3ynsTataM pabots! ¢
Me1yHapOAHbIMI CePBUCHBIMU KOMNaHMAMK. OHKu obecneynBaioT
NPUHATbIA B MUPE YPOBEHb NOTPEOUTENBCKNX W IKCMNYATALNOHHBIX
XapaKTepUCTUK B NPUEMNEMOM LIEHOBOM ANanasoHe.

KpynHbie M3MeHeHWA NPOU3OLLIIN U B HOMEHKNATYPe BblNyCKa-
emMoi npoayKuMH. [lo npownoro roga Mbl NPOU3BOANAN TOLKO
KONTIOOMHT 1 CONyTCTBYIOWEe Ha3eMHoe obopyposanue. Cerof-
HA B NepeyHe Hawew NPoAyKUMU — KONTIOOUHTOBbIE KOMMNNEKChI
AnA paboTsl C MOPCKUX NAATGOPM 1 AOCTABKW B TPYAHOZOCTYN-
Hble MecTa Ha BepTosieTax, 06opyaoBaHue ans ruapopaspolsa
NNacTa, MOlHbIE HACOChI,
NpONNaHTOBO3bI, TENNO-
Harpesartenu, KoMnpecco-
pbl M MHOTOE Apyroe.

M3meHunuch u ycno-
BMA CO3[JaHUA Hawewn
TexHukun. Ecnu nepeyto
KonTobuHrosyw yc-
TAHOBKY Mbl BNepBbie
CMOTNK NO-HAacToALWEMY
MCNbITATL, NUWbL pas-
BEPHYB ee Ha HeTAHOMN
CKBa¥WHe, TO Tenepsb
ONA UCNbITaHWA Y3N0B K
rOTOBbIX U3AENWUIA Mbl UC-
nonb3yem 9 cneuuansb-
HbiX TECTOBbIX CTEHOOB.
HekoTopble U3 HUX no
CNOKHOCTH CONOCTaBU-
Mbl C KONTIOOMHIOBOM
YCTAHOBKOW.

B.K.: UnTepecHo y3-
Hatb Bawe MHeHue o
nepcneKTMBax pa3eu-
THA KONTIOOUHIOBbIX
TEeXHONOFrWW, CKa-
weM, Ha GnvKanwme
5 ner.

Ne1 mapt/march 2005

19 units on the market.
There are first steps made
in coiled tubing drilling:
two foreign heavy units
were finally launched. At
the same time we created
the first coiled tubing drill-
ing system for Russia. Now
we are working on new or-
ders that are coiled tubing
drilling systems.

CTT: No doubt, such dy-
namics impresses. How
could you explain such
success?

The mission of FID group
is to provide oil workers
with equipment that allows
for cost reduction of the
jobs. And accordingly allow
expanding a job range due
to mastering of new jobs
that were unprofitable with
old equ1pment We were follomng these principles for 5 years.

During these years we developed three generations of mobile
coiled tubing units.

The first generation (1999-2001) - units that are produced
from domestic parts, created in accordance with specification
of Gazprom, the main customer. These units fully correspond
to the declared specification and are relatively cheap.

The second generation (2002-2004) — units enhanced
according to operating results of the first generation units.
These units are complete with improved parts, as well as with
hydraulic systems of the best world manufacturers. They also
have a wider choice of complimentary devices and appliances
providing better combination of price and quality.




CTpeMUTENbHO U3MEHA-
I0WKECH 3KOHOMUYeCcKHe
W reonorMyeckue YCnoBus
£06b14M YrNeBoopoAHOTO
CbipbA, yHecTovaouuecs
aKonoruyeckue Tpebosa-
HUA HensbexHo npusepyT
K pe3komy pocTy soctpebo-
BaHHOCTM KONTIOBUHrOBOTO
o6opynoeaHua. C gpyroit
CTOPOHbI, A 0XUAAID (U Mbl
paboTtaem Hapg co3gaHueMm
cooTBeTcTByOWeEro 06o-
PYAOBAHWUA) CHUMEHUA B
1,5-2 pa3a cebectoumoctu
BypeHus rubrumu TpyGamu
FOPU30HTaNbHLIX CTBONOB
M3 KONOHHbI OCHOBHOI
BEPTUKaNbHOW CKBaMMWHBbI,
B T.4. Ha genpeccuu. Ito
Heu3bexHo npueeger K
YBENIMYEHUIO BHEAPEHUA
cucTem, obecneunBaiolyux bypenne U 3aKaHuMBaHMe 33 OAUH
NPOXO0f, NOBLICUTCA TOYHOCTb YNpaBAeHWa 3a60iHbIMU KOM-
NOHOBKAMM, MX LU@Ha Pe3KO CHU3MTCA, BCe Yawe ByayT ucnonb-
30BaThCA HOBbIE MaTepUansl, peanbHON CTaHeT aBToMaTU3aLma
npouecca 6yperus. OXKuAAeTCS NOABAEHUE COBEPLIEHHO HOBbIX
KOHCTPYKTUBHBIX pelleHuii ans konTiobuHrosoro 06opynosaHms,
NPUMEHAEMOTO BO BCEX HECTaHAAPTHBIX HA CErOAHAWHUIA AeHb
CHTyaLusAX, Hanpumep B NOABOZHOM BypeHun, f06bIYe KaMeHHO-
royrns, MetaHa U T.4a. Ha moit B3rnsag, GyAeT pactu npuMeHeHne
KONTIOG6MHIa NPU CTPOUTENBCTBE UHTENNEKTYANbHBIX CKBAKMH,
npu UCnonb3oBaHUM PoBOTOB Kak ANA MU3YYeHUs, Tak M ans
PEMOHTAa CKBAaMMH.

B.K.: A Kakue nepcneKkTUBbI BUAATCA Bam umeHHO B
Poccuu?

Bo-nepebix, camas 6bicTpas B MUpe fUHAMUKA pocTa bypeHus
konTiobuHrom. B Poccuu u ctpanax CHT B 6amaitwme 5 ner
KONIMYeCTBO NPOBYPEHHBIX C NOMOLbLIO KONTIOBUHIa CKBaMMUH
yBENUYUTCA He MeHee vem B 10 pas, BcneacTsue yero byayt
pacTu noTPeGHOCTU B NONHO(YHKUMOHANLHOM U HAaAEXHOM
060pyAOBaHNK MECTHOTO NPOU3BOACTBA.

Bo-BTOpBIX, 3TO AanbHeWuii BbIBOA CEPBUCA U3 «TeN» He-
(brera3oBbix KOMNaHWIt U NOBLILEHME AKTUBHOCTH POCCUHCKUX

The third generation appeared with our penetration outside
the Russian market. The first products were supplied to world
markets in the beginning of 2004, and within the last year to 6
countries, including USA companies. Units of this generation
comprise the most effective solutions according to results of
international servicing companies. They provide for the ac-
cepted world level of consumer and operational features in
the acceptable price range.

There are big changes in our products range. Till the last year
we were producing coiled tubing and related equipment only.
But today we have coiled tubing systems for offshore platforms
that could be delivered with helicopters, fracturing equipment,
heavy-duty pumps, proppant carriers, heaters, compressors and
other equipment.

We also changed the conditions of equipment development.
We were able to test the first coiled tubing unit on condition
it was rigged up on oil well, but today we have 9 special test
benches in order to test parts and ready units. It is possible to
compare complexity of some of the test benches with coiled
tubing units.

CTT: We would like to know your opinion about prospects
for coiled tubing technologies, let’s say for the next five
years.

The sweepingly changing
economical and geological
conditions of hydrocarbon
production, environmental
requirements no doubt will
lead to drastic growth of
coiled tubing demand. On
the other hand I expect
(and we work on this) re-
duction of drilling costs in
1.5-2.5 times with coiled
tubing from the mainbore,
as well as in underbalanced
drilling applications. This
will lead to introduction
of systems that will allow
drilling and completion in
one gang-way; BHA control
will be more precise and the
BHA will become cheaper;
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CJ1OBO MPO®U/EXPERT’S OPINION

CepBUCHbIX KOMNAHW, YTO NPUBELET K ianbHellleMy paclupe-
HUIO YCAYT C npumMeHeHnem rubkux Tpy6. 0XuaanTcs 1 HoBble
MHTEpPEeCHble PEeWEeHUs POCCUIACKUX KOMNaHWIA B OTHOWEHMU
KonTio6MHroBoro 6ypeHus, OCHOBaHHbIE Ha YUCTO POCCUINCKOM
onbiTe. Byayuwee kontiobutrosoro bypenuns 8 Poccum ceszaHo
C KOMMAHMAMM, YIKE HAYaBLW MU NPAKTUKOBATL 3TU TEXHONOTUM
(OAO «Ta3npom», OAO «CyprytHedTeras» u 0AO «HK “Baw-
Hed T »), @ TaKKe ¢ pazsuBawwumu bypeHue Ha fenpeccuu
(OAO «Jlykoitny, 0AQ «PocHedTby, OAD «TatHedTb»).

B.K.: Kak B cBa3u ¢ 3tum nnanupyet fpynna ®UJ] ceoto
AeATeNnLHOCTb Ha nocneayiowue 5 ner?

Kak 5 yie rosopun, muccus [pynnbl ®Ul — patb HedTaHMKaM
Takoe 060pyaoBaHue, KOTOPOE NO3BOANT CHU3UTL U3AEPHKU NPU
BbINONHEHUM UX 3aaa4. M, COOTBETCTBEHHO, O3BOINT PaCllMpHUThL
nepeyeHt BbINONHAEMbIX ONEPaLWiA 33 CYET 0CBOEHMA HOBbIX pa-
6oT. 3TOMy Mbl CNef0Bany Npeabiaylimue 5 net, aTMMK NPUHUMNaMK
6ynem pyKoBoACTBOBATLCS U Aanee. Moatomy ans Hac, 6e3ycnos-
HO, 04eHb BaXKHO faNbHeliliee paclumpeHie notpebuTenbCKux
XapaKTePUCTUK 1 NOBbILEHWE HAJKeKHOCTH BbINYCKAEMOT0 HaMy
o6opygosaxus. Mpu 3ToM caman Baumaiiwas 3aaya Tekywero
rofja — CHU3WTb U30EePIKKN NPOV3BOACTBA HE MeHee Yem Ha 15
%, 4TO O4EeHb HENPOCTO CAENATh OAHOBPEMEHHO C NpefblayLen
3apayeit. OgHako Mbl cyuTaeMm ee BbinonHMMoi. Kpome Toro,
BLINYCK HOBbIX KOMNNIEKCOB 060PYA0BAHNA NO3BONNT Ham Bonee
YCTOMYUBO Pa3BMBATLCA U HAAEKHO YYBCTBOBATHL Ce65 Ha PbiHKE.
310 obopyaoBaHUe, KaK A rOBOPUA paHee, NpegHasHayveHo ana
NpoBefeHUs onepauuii no ruapasanyeckomy paspbiey nnacta,
3TO MOLLHbIE HACOCHI, a TaKxKe obopygoeaHue AnA noga4m asora.
Bonbliue Hagexabl Mbl BO3naraem Ha ysenuyeHWe nocTaBok
konTiobuHroBoro o6opyaoBaHua s Mopckux nnardopm, Gnaroy
Hac yxe UMEeTCA Hennoxoi onbiT noA06HON paboTsl — HeaaBHO
Mbl OTFPY3WIM NEPBbIiA Takoi komnnekc. Hy u, KoHeuHo, 310 Ho-
Bbi€ LIeHTPLI CepBuca Halen TeXHUKK KU NOAroTOBKKM nNepcoHana,
NOWCKM HOBLIX MyTeii NocTaBku Heobxogumoro obopynoBaHus ¢
OMUAAEMbIM NOTPeBUTENAMK KAYECTBOM, B HYIKHOE BPEMA W NO
pa3yMHOW LeHe.

KonTio6uHrosoe o6opyaoBaHue AN PEMOHTA CKBAWMH C MOPCKON NNatdopmel

.

there will be applied new materials more and more often and
drilling jobs will be automated. We expect new design solutions
in coiled tubing equipment, applied for non-conventional jobs,
such as underwater drilling, coal and methane production. In
my point of view there will grow the use of coiled tubing for
construction of intelligent wells, robots use for well survey as
well as for servicing jobs.

CTT: Which prospects do you see in Russia particularly?

First of all - the fastest in the world dynamics of coiled
tubing drilling jobs. In Russia and CIS countries the number
of drilled well with coiled tubing will grow at least in 10
times, that would provide for demand in domestic full-scale
and reliable equipment.

Second - it would be a further division of servicing jobs out
of oil and gas companies, activity growth of Russian servicing
enterprises, that would lead to wider range of coiled tubing
jobs. There are new interesting solutions expected from Rus-
sian companies regarding coiled tubing drilling, based on
Russian experience only. The future of coiled tubing drilling
in Russia is connected with companies that already started
implementing these technologies (Gazprom, Surgutneftegaz,
Bashneft) as well as companies working on development of
underbalanced drilling (Lukoil, Rosneft, Tatneft).

CTT: How does FID group plan its activity for the following
five years, taking in the account the above said?

As I already said the FID mission is to provide oil worker:
with equipment that would allow for cost reduction. Anc
consequently would allow expending the range of jobs, due
to mastering of new operations. We were following these
ideas for 5 previous years, and we are going to follow these
ideas in future. No doubt for us it is important to expanc
consumer properties of our equipment and increase its reli-
ability. The immediate task of the year is to reduce costs a:
least at 15%, that is difficult to do simultaneously with the
earlier mentioned goal. However we have the program anc
plan to fulfill it. Besides
manufacturing of new
system will allow us tc
develop steady and fee!
surely on the market
This is, for example, frac-
turing system, pumpinc
equipment as well as
equipment providing
nitrogen. We have bic
hopes for increase o!
supply of offshore coilec
tubing units. We alread:
have such experiencs
- last month we hav:
supplied first set ¢
similar equipment. An:
of course there would b
new servicing and trair
ing centers, workin
on ways to supply tF
necessary equipmer
with expected consur
er properties in tir
and for the reasonat
price.

Coiled Tubing equipment for offshore platform workover operations
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NPOrPAMMHOE OBECNEY4EHMUE,
ANNAPATYPA N UHXXUHWPUHIOBBIE YCRYTU

A KONTIOBMHIOBbIX W KABENIbHbIX TEXHONOTHH

Software, hardware products and engineering
services for CT and cable technologies

NHTEPBbIO C KEHOM HbIOMAHOM,
MPESUAEHTOM CTES, L.P.

Kex Holoman — ocHosarenb u npesupent CTES,
L.P., MHXWHUPUHIOBOM KOMNaHUKU, dunnana
National Oilwell Varco. CTES - Beayuas komnaxus
B 06nacTu Mogenupyiolero nporpamMmmHoro obec-
neyenus u cucrem CKP gns cksamuH. KeH HeiomaH
ABAAeTCA nsobpetarenem SmarTract — cKBaMUHHO-
o TPaKTopa, B HacTosliee BpeMa NPOAABAEMOro
EXpro, a Takxke aBTOPOM MHOTOYUCTEHHBIX HayYHbIX
crared U ny6nuKaumMi B pasnuyHbIX XKypHanax.
OH UMeeT cTeneHb MarucTpa B MaWMHOCTPOEHMM
Maccayycetckoro TexHONOrMYECKOro MHCTUTYTA
U ABNAETCA OMUManbHbIM NPOdeccHoHanbHbIM
MH¥KeHepoMm wraTa Texac.

KeH, ckaxute, noxanyicra, Korga BO3HUKNA uaen co-

3paaHuA KomnaHun? Asnaerca nu CTES yacrbio National

Oilwell Varco?
Komnanus CTES (B pocnosHom nepesoge — KonTiobuurossle
UHxuHupuHrossie Yenyru) Geina cospana 8 1993 roay no moei
UHULKMaTUBe B cocTaee KomnaHuu Drexel gns MHMUHUPUHTOBBIX
W KOHCanTUHIOBLIX yCnyr B KOATIOBMHrOBOM OTpacau.
C 1994 CTES 6bina npeobpasosaHa B 0TAENbHYIO UMY, COB-
napensuamu KOTopoil Kpome meHa ctanu Takxe Mon Bpayw
u Drexel. B coto ouepepgp, Drexel Bowna B cocTas KomnaHuu
Tuboscope, o6vepunuBLeiics ¢ Varco. B mapte 3toro roga Varco
obwveaununack ¢ National Oilwell v nonyyuna npaso coberaen-
HocTu Ha CTES. CTES npofjoniaer TecHo COTpYAHUYaTL C APYruMiA
noApa3sgeneHuaAMn 3ToN rpynnsl KOMNaHuWid.

Ha uem cneynanusupyetca Bawa komnanua?

B cocrase CTES — 24 coTpygH#Ka, Kotopsle pa3pabarbiBaior
NHXEHEpHbIe U NPOrpaMMHbIe NPOAYKTbI U BLINOAHSIOT YCAYTH N0
pa3pabotke CKBaWH. M3HayanbHo, kak 1 npesronaraer Ha3saHue
#omnanuu, CTES nonHocTsio cneunanusmnposanack Ha KOATIOBHHIO-
BOW TeMaTuke. 3a nocnefiHue roabl Gbu1n paspabotansl NPoAYKTbI
W yenyri ans kabenbHbix TEXHONOMMM, CNYCKa MHCTPYMEHTa nop,
Aasnexuem, OypeHua u uemeHTUpoBaHua. MpubauanTensHo
50 % pestensHocTi CTES cBA3aHo ¢ paspaboTkoil nporpaMMHoro
obecneyenms. OCTawascs NonosuHa — paspaboTKa annaparypbl
W MHKMHUPUHIOBBIE YCAYTH,

Kakyio npoaykuuio CTES nocrasnser Ha puiHok? Kakue
ee Buabl Haubonee nonynapHe! y notpeburenei?
K npopykram CTES oTHoCATCS:

MPOrPAMMHOE OBECNEYEHME CERBERUS

* YcranoctHoe MOANUPOBAHUE U CiexeHne (ONUCHIBAETCA B
nybnukyemoil cepuu ctareit «Pabounii pecypc HenpepbiBHON
Tpy6bI», €.16).

* Mogpennposanue ycunuit 8 Tpy6e (ycunus Ha KonTioBuH-
rosoil Tpybe B npouecce BbINOAHEHUs paboT, cnupansHoe

INTERVIEW WITH KEN NEWMAN,
PRESIDENT OF CTES, L.P.

Ken Newman is the founder and President
of CTES, L.P., an engineering services company
affiliated with National Oilwell Varco. CTES
is a leading provider of modeling software
and data acquisition systems to the well
intervention industry. Ken is the inventor of
the SmarTract downhole tractor system, now
marketed by Expro. Ken has authored many
technical papers, magazine articles, and pat-
ents. He holds a masters degree in Mechani-
cal Engineering from MIT and is a Registered
Professional Engineer in the State of Texas.

Please, tell us about the history of the company. What was

the reason of its foundation? CTES has been a National

Oilwell Varco company before, are there any changes?
CTES (Coiled Tubing Engineering Services) was formed by Ken
Newman in 1993 from within Drexel to perform engineering and
consulting services for the CT industry. In 1994 CTES became
a separate company, owned by Ken Newman, Paul Brown and
Drexel. Drexel was merged with Tuboscope which was later
merged with Varco. In March 2005, Varco merged with National
Oilwell and have maintained its ownership in CTES. CTES con-
tinues to work closely with the other affiliated companies.

What is the company profile?
CTES has 24 engineering and software professionals developing
products and perform ing services for the well intervention
industry. Originally, as its name implies, CTES was focused en-
tirely on the CT industry. In recent years CTES has developed
products and services in the areas or wireline, snubbing, drill-

=

KontponeHo-perucrpupyiousan cucrema Orion
Orion Data Acquisition System
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usrubaHue, npepensl npo-
YHOCTM, Harpy3Ka Ha fonoTe
UT.A.).

* [MppaBnuyeckue Mogenupo-
BaHue (Heobxopnumoe gas-
neHue anf 3aKauyuBaemblx
MUOKOCTEN, BbIHOCA necka/
3apy6HON Menoyn v T.4.).

NPOrPAMMHOE OBECNEYEHME
CERBERUS ONA CKBAXMHHBIX
PABOT

® MopenuposaHue ycunuu
B KonTio6UHroBOi Tpybe,
kabene u coctasHoit Tpybe
(6yposas Tpyba, HacocHo-
KomnpeccopHas Tpy6a, 0b-
cafHas KonoHHa).

* [MppaBnuyeckoe Mogenupo-
BaHWe KONTIOBUHIOBOM TpyBbI,
kabens u cocraBHolf Tpy6bI.

* MopenupoBaHue 3aKaHy1Ba-
HWA CKBaXWHbI.

KOHTPOJIbHO-PETMCTPUPYIOLLAA
CUCTEMA ORION

° C6op nHdopmayuu B
npouecce NpoBefeHUs KOATOUHIOBBIX onepauui ans ycra-
NIOCTHOTO MOAENUPOBAHMUA.

. 3akauka — c6op MHGOpMaLMK B NpoLecce 3aKaykm.

CNELMANU3NPOBAHHbBIE JATYMKM ONA KONTHOBUHIOBOK
TPYbbI

o DMS — cuctema uamepeHus rmybuHbl.
° DOG —patymK 0BanbHOCTH.
o Argus — ynsTpa3ByKoBas CUCTEMA NPOBEPKM TONLLUHbI

CTEHKW, AuamMeTpa U OBaNbHOCTH KONTIOOUHIOBOM TPY6HI.

Crennansro paspaborannas CUCTEMA ucnonsayerca ans yera-
HOBKU Kabena B KONTIOGMHIOBY10 TPYEY B IPOLjECcce HAMOTKU.

CUCTEMA BE30ITIACHOCTH JIVBPUKATOPA/TEPMETHU3ATOPA
ZETA — miporpammHoe W anmaparHoe obecrmedenue fna Mone-

N21 mapt/march 2005

VYneTpo3eyxoBan cuctema Argus

Argus - Ultrasonic inspection system

ing and cementing. Approximately 50 % of the CTES busines:
is software. The remaining 50 % is hardware products anc
engineering services.

What products does CTES provide for the market? Which
one is the most popular among the customers?

The CTES products include:

CERBERUS CT SOFTWARE SUITE

* Fatigue modeling and tracking (explained in the series o
articles «CT Working Life» being published on page 16).

* Tubing forces modeling (forces on CT while performing :
service, helical buckling, lockup, burst and collapse limits
weight on bit, etc.)

® Hydraulics modeling (pressurs

needed for pumped fluids, sand/cut-

tings transport, velocity strings, etc.)

CERBERUS WELL INTERVENTION SOFT-
WARE SUITE

® TForces modeling for CT, wireline anc
jointed pipe (drill pipe, tubing, casing)
* Hydraulics modeling for CT, wire-
line and jointed pipe

¢ Completion modeling

ORION DATA ACQUISITION SYSTEMS

e (T -acquire data during CT opera-
tions for fatigue modeling

* Pumping - acquire data durin:
pumping operations

SPECIALIZED CT SENSORS

e DMS - depth measurement sy:
tem

* DOG - diameter ovality gauge

® Argus - ultrasonic wall thicknes:
diameter and ovality CT inspectic-
system



IMPOBAHMA U U3MEPEHUs Harpy3ok B 6noxe ny6pukaropa/rep-
MeTW3aTopa.

CambIMU MOTYNAPHBIMU TIPORYKTAMU CErOAHA ABNATCA CHC-
TEMBI CTEXXEHUA 3A ITPOLIECCOM VCTAJIOCTH M 3A MU3HOCOM
TPYBHI Cerberus/Orion u MopenupoBaHua yeunuit KonTioGUHro-
BOIt TPY6HL U Kabena Cerberus.

OIBITHO-KOHCTPYKTOPCKUE PABOTEI mposopsaTca CTES B oTHO-
IIEHUU KONTIOONMHIOBO# TPYOHL, Kabens v eMeHTUPOBAHUA.
WHXEHEPHO-KOHCYJIBTALIMOHHEIE PABOTEI CTES — 370 3kc-
TIepTU3a 1A KONTIOUHTOBON U KabenbHOW ITPOMBININIEHHOCTH.

KakoBbl KOHKYpeHTHble NpeuMyLecTBa NPOAYKUNM

KOMNaHuu?
Iponyxret CTES paspa6orans: mis KONTIOGUHTOBOM U KaBenbHo
MPOMBIIEHHOCTYU CTIeliManucTaMu B 3Toi o6nactu. Takum 06-
PasoM, Halllu MPOAYKTLEL UMEIOT APYIKECTBEHHbIH UHTEphENC 1
ABNAKTCA MPOCTHIMU ANA BOCIIPUATUA CTIELIMANIUCTAMU OTPACTIU.
Hexoropsie npoaykrst CTES 3anaTeHTOBaHb! M HELIOCTYITHE U3
APYI'UX UCTOYHUKOBE,

[ina Koro npegHa3HayeHa NPOAYKUNA KOMNAHWUK?
CTES mocraBnAaeT CBOW POAYKTHI U YeyTY Gonee YeM IATUAECATH
CEPBUCHLIM W IKCIULYATUPYIOWIUM KOMITAHUAM IO BCEMY MUDY.

Buaute nu Bol nepcnekTUBLI AR KOMNAHWUM B BbIXOAE
Ha POCCUICKUMA PBIHOK?
Hawa xomnanua nepesena sepcuio Cerberus u Orion wa pyc-
CKWit A3bIK. B Poccum 611 MPopaHsl CUCTEMBE YCTAHOBKM Ka-
6ena. Komnanwio CTES 8 Poccun nipepcrasnser opuc National
Oilwell Varco 8 Mockze.

Yto cmoxet npepnoxute CTES B aTom rogy?
B 2005 CTES npeacTaBuT cMCTEMY MOAENUPOBAHMA YCTANOCTUH
TaZeBOT0 KaHaTa, KOTOPAA MOMOMET CEPBUCHBIM KOMITAHUAM
paboTars ¢ TaneBLIM KAHATOM TaKUM e 06pa3oM, Kak OHM pa-
60oTaloT ¢ KONTIOMHrOBOM TPY6OI B HACTOAWEE BPEMS.

Kakumu Bbi BUAUTE OCHOBHBIE TEHAGHLUM PA3BUTUA

PbIHKa KonTio6uHroBoro o6opysosanna?
B xonTi06MHTOBO OTpPacnu 0XuUnaeTcA BHezlpeHue 60b1uI0ro
KOJIMYecTBa ycoBepueHcTeoBaHuit. OHU npussans obecne-
YUTb GONBUIYIO IETKOCThL Pa3BePTHIBAHMA M IKCTINYATaLUM
KonTioburrosoro o6opyaosanun. ByayT HailpeHs HoBHE
06nacTv MPUMEHEHUA U OMEepanuu, BHIMONHAEMbIE TPH
TIOMOIM HEMPePLIBHOW TPY6Hl. ¥ KONTI06MHIOBOI oTpachu
fnecTanmMe MepcnexTUBL!

¥cTpoicTBO ANA 3anacoeku Kabens
Cabel Injector

NlatHsle, nony4eHHsie ¢ nomowsio MO Cerberus
Cerberus WI

CABLE INSTALLATION SYSTEMS - used to install an wireline cable
inside of CT while it is spooled

ZETA LUBRICATOR/RISER SAFETY SYSTEM — software and
hardware for modeling and measuring the stresses in a well
intervention lubricator/riser stack

The most popular of these products is the CERBERUS / ORION
CT FATIGUE TRACKING SYSTEM and the CERBERUS FORCE MOD-
ELING FOR CT AND WIRELINE,

RESEARCH AND DEVELOPMENT PROJECTS - CTES performs R&D
for the CT, wireline and cementing industries.

ENGINEERING CONSULTING SERVICES — CTES has expertise in
the CT and wireline industries with which it provides engi-
neering consulting services.

What are the competitive advantages of the company
products?
The CTES products are developed for the CT and wireline industry
by industry experts. Thus, our products are user friendly, and
easily understood by people with expertise in the industry. Some
of the CTES products are patented and not available from other
sources.

With whom and for whom do you work (partners and
customers, markets)?
CTES provides its products and services all over the
world to more than 50 service companies and operating
companies.

Do you see any prospects for the company in coming to
the Russian market? Did you have such attempts and
do you have any partners in Russia? What are the main
reefs on this way to your mind?
CTES has translated a version of the Cerberus and Orion software
into the Russian language. It has sold cable installation systems
into Russia. CTES is represented in Russia through the National
Oilwell Varco office in Moscow.

What products will CTES propose 2005?
In 2005 CTES will introduce a slickline fatigue modeling and
tracking system which will help service companies manage
slickline in the same way they manage CT today.

How do you see the main tendencies of the development
of CT market (software, equipment, services)? What are
the problems for the companies to solve?
There will be many improvements in CT in the future. Improve-
ments in CT equipment will make it easier to operate and main-
tain. New applications will be found for CT. The future for the
CT industry is very bright!
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Ken Newma

lIpodonmaem nybaukayuio cmamed, NOCBALCHHbIX CPOKY
CAYHBbI HenpepblgHol mpy6ei. Bo smopod cmamse cepuu
| paccmampusaemcs 3xoromun cpedcms npu nomowu modenu-
POBAHUSA U omcnexusanus yemanocmu Konmio6usea.

Ans 06o6wenus ocHosHbix MOMeHmos8 nepsol cmamsu
Hanomuum, Yymo eduncmeenHsill deiicmeenHsiil memod dns
usMeperus ycmanocmuod donzoseyrnocmuy 06pasya Henpepsis-
Holl mpy6si — nodsepzryms nocnedHud Yuknuyecrod naac-
muyeckod deghopmayuu do ezo0 paspywenus. Takum o6pazom,
BCe UCNbIMAHUA Ha ycmanocms AeA0McA paspywaiwumu
ucnsimarusmu. K comanenuio, nposederue nodo6Hsix ucnsl-
maHul Ha o6pasyax mpy6si, nonyyeHHbix u3 kpalinezo yyacmua
Gblsulel 8 ynompe6nenuy HONIMIOBUH2080( KONOHHSI, HUYe20
He 208opum 06 ocmamoyHom cpoke Cyx6bi Opyeux yyacmkos
mpy6b! 8 KonokHe. Kaxdwiii y4acmox mpy6b! 6bin nodsepzym
pasnuyHol nnacmuveckodi Oepopmayuu u dasneruio. Tak 6binu
paspa6omarsi yemanocmusie modenu KoAmobuH20800 mpy6bt
O/15 NPO2HO3UPOBAHUS HaKONACHHO20 yemanocmuozo noapex-
OeHus Ha yyacmue KoAM06uUH20800 mpy6bi.

- ——

YCTAIOCTHAS MOJENb HETMPEPbIBHOW TPYBbI

CTES wucnonsayer YCTanoctHyio mojens, pazpaboTtaHHyio
npodeccopom Crusom TuntoHoM B YHuBepcutere ropoga Tanca.
Crvs Tuntow paspa6oran Ha4anbHyio MojeNb pa3suTua ycranoc-
™ 8 1990 r. u npogonMun pabory c CTES gns nocnegyiouiero
COBEpWEHCTBOBAHNA 3TOI Mogen. MocnepHsa sepcus Goina
3asepluera B 2003 r. OHa BKNIOYAET MHOTO HOBbIX KOHTPONbHbIX
MOMEHTOB AaHHbIX HapAy ¢ UHGOPMALMeEl O HOBbIX KONTHO-
61HroBbIX MaTepuanax, pazpaboTaHHbix B nocnegHee Bpems,
CTES ucnonbayer 3Ty MOAENb ANA OTCAEKUBAHMA YCTANOCTH B
Cerberus™ Reel-Trak™ — Nporpamme, KoTopas npegnaraercs
6onblwmnHcTRy MOCTaBL{MKOB KONTIOBUHIOBLIX yeayr. Uensio
YCTanocTHoii Mogenu sensetcs NPOTrHO3KMpOBaHWE OCTATOYHATO
CPoKa cny6bl yyacTka KOATIOBUHIOBOI Tpy6bI:
®  Ha M0BOM yyacTKe KONOHHbI ¢ MEHAIOWMMUCA xapaKTepuc-

TUKamMu;
nocne CNoXHbIX NocnegoBarensHocTejl n3rubos;
® HaxoAAweroca B yCioBUAX NepemMeHHoro AaBneHus.
Ha cnocobHocts mogenu suinonnsTs CBOI0 (IYHKUMIO BO3-
ABUCTBYIOT MHOrOYMCEHHbIE takTopsl, BKnloYas:
® TOYHOCTb nOCTYNakw el UH(hopMaLum;
* NonHylo paboyyio UCTOpUIo KONTIOGUHIOBOI KONOHHBI;
® Metogyyera (orcnemnaaunﬂ),mcnonbsyem.iﬁ N5 npUMeHeHns
YCTanocTHoM MOgenu B OTHOWEHUH HeMpepbIBHOM Tpy6eI.

—

TEXHONOMMN U OBOPYJOBAHUE/TECHNOLOGIES & EQUIPMENT

Moctynaowme gauusie ANA 3TOWN MOAENN BKAOYAIOT:
* HavanbHoe HakonneHHoe YCTanocTHoe noepexaeHue;
* yyactku dmsuyeckoro NoBpeMAeHUA (BMATUHBI, Koppo3us,
uapanuHsl u T.n.);
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UTUA YCTANOCTU

| 3KOHOMMA CPEJCTB
BJIATOIAPSI MOZIE/IM PA3R
g;:sf;ggks,L.P.

NG AND TRACKINC

This is the second of 3 articles about the working life of coile:
tubing. The first article discussed what fatigue is and how w-
perform fatigue testing. This second article discusses savin ¢
money by modeling and tracking CT fatigue. The third and finc
article will discuss ways CT fatigue can be reduced. To summariz-
the major points from the first article, the only valid metho-
for measuring the fatigue life of a CT sample is to subject it t:
cyclic plastic deformations until it fails. Therefore, all fatigue
tests are destructive tests. Unfortunately, conducting such test:
on CT samples removed from the Jfree end of a used CT strinc
does not indicate anything about the remaining fatigue life c-
segments at other locations in the string. Each segment in th-
string has experienced a different history of plastic deformation:
and pressure. Thus CT fatigue models have been developed t:
predict the accumulated fatigue damage in a CT segment.

CT FATIGUE MODELIN(

CTES uses a fatigue model developed by Professor Stey:
Tipton at the University of Tulsa. Steve developed the initiz
fatigue model in 1990, and has continued working with CTE:
to improve it through the years. The most recent version wa:
completed in 2003, It incorporates many new test data point:
as well as new CT materials that have been developed in recen:
years. CTES uses this model in the Cerberus™ Reel-Trak™ fa-
tigue tracking software that it markets to the majority of the
CT service suppliers. The objective of the fatigue model is tc
predict the remaining working life for a seqment of CT:
® atany location in a string of varying properties;

* after a complex sequence of bending events;
® subjected to changing pressure conditions.

Numerous factors affect the ability of the model to accom-
plish this objective, including the:
® accuracy of the input data:
* completeness of the operational history for the CT string:
® accounting (tracking) method used to apply the fatigue
model to a CT string.

The input to these models includes:
® initial accumulated fatigue damage;
locations of physical damage (dents, corrosion, scrapes
ete.);
CT diameter;
CT wall thickness;
locations of welds (bias and butt);
bending radius for each bending event;
pressure inside the CT at each bending event;
CT material properties;
number of bending events,

&
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Puc. 1. Bo3peiicTane ycnoBHOro npeaena TeKY4ECTH Ha YCTANOCTHYIO AONTOBEYHOCTE HENPEPLIBHOI TPY6bI
Figure 1: Effect of Yield Strength on CT Fatigue Life
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Puc. 2. Bospeiictene Kputepua o6uiero paspyuwieHns Ha YCTanoCTHYIO AOATOBEYHOCTE HEeNpepLIBHON TPy6bI

Figure 2: Effect of Failure Criterion on CT Fatigue Life
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Puc. 3. BospgeiicTeue guameTpa Tpy6bi Ha YCTaNOCTHYIO AONTOBEYHOCTL HENPepPLIBHON TPYGbI, ANA TPY6 AHAMETPOM MeHee 2-X AI0AMOB
Figure 3: Effect of OD on CT Fatigue Life for 0D<2.0"
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Puc. 4. BoapeiicTBue AuameTpa TPYGLI Ha YCTANOCTHYI0 AONFOBEYHOCTL HenpepbiBHO# TPY6LI, ANA TPY6 cpeaHero Anamerpa
Figure 4: Effect of OD on CT Fatigue Life for Medium Size Tubing
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Figure 5: Effect of OD on CT Fatigue Life for Large Tubing
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Puc. 6. BoapeicTBME TONWMHEI CTEHOK HA YCTANOCTHYIO AONTOBEYHOCT HENpPepbiBHOI Tpy6ei
Figure 6: Effect of Wall Thickness on CT Fatigue Life
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AuameTp HenpepbiBHOM TPY6sI;
TONWMHY CTEHKU HENPEepLIBHOM Tpy6bi;

PacnonoXeHue CBapHbIX WBOB (KOCHIX U BCTbIK);

paguyc usruba kampoi aedopmaumum Tpy6si;

AasneHue BHYTPU HenpepbIBHOM Tpy6Gbl Npu KaxaoMm uirube;
XapaKTepUCTUKU MaTepuana HenpepsIBHOM Tpy6Bbi;

Konu4yecTso M3ru6os.

Teopus NNacTUYHOCTH ABNAETCA OCHOBOW MOAENN Pa3BUTUA
ycranoctu TunToHa. 31a TeOPUA MCMONb3YET aNrOPHUTM NOBPEXK-
AEHWI ANA ONpefeneHUs OTHOWEHUA MeXAY HanpsKeHueMm
W yMeHblEHWeM CnocobHOCTM yyacTka HenpepbiBHON TPyl
BbIAEPKUBATL [10NONHUTENbHbIE HArPY3KM.

Puc. 1-8, nonyyeHHsle n3 mogenu TUNTOHA, NOKa3bIBAIOT
BO3AEHCTBUE PasNMYHLIX (PAKTOPOB Ha YCTANOCTHYIO [ONTO-
BEYHOCTb KONTIOGUHIOBOW TPYOBI B YCNOBUAX CNYCKO-NOAbEMA
Ao oTKa3a. llpu onepauum cnycko-nogbEMa NPOUCXOAUT TPH
u3ruba B xofie onepavuu cnycka U Tpu — B NPOLECCE NOAbEM.
0TKa3oM MNM NONOMKOI ANA BCeX PUCYHKOB, 3@ UCKITIOYEHUEM
PUC. 2, ABNAGTCA Pa3BUTUE TPeWWH, 0603HaYal0Lee NosBAeH e
TPeWuHbl B Matepuane. Puc. 2 cpaBHMBaeT 3TOT YCTanoCTHbIiA
PEMWM C KPUTEPUAMW NONOMKM C NOTEPEN repMETHYHOCTH, KOraa
NOAB/NAGTCA MUKPOCKONMYECKAA TeYb B HENpPepbiBHOM Tpybe.

Npumeyanue: smu epapuru He srayaom sanac npoyHocmu
(ko3guyuenm HadexxHocmu) u npedHasHaveHs! moabko 0N
Ka4ecmseHHO20 UCNONb308AHUA. 3mu epauxu npednonazaiom
Hayano pabom ¢ HoBO, paxee He ucnoas3osasuelica mpy6odl.

OTCNEXWBAHUE YCTANOCTH

YcoseplweHcTBOBaHHOE MporpaMmHoe obecnevyenue ans
MOAENUpOBaHUA yctanoctu, nogobHoe Cerberus™ ot CTES,
paspenser HenpepbiBHYl Tpyby Ha OTRenbHbIe yyacTku u
NPUMEHACT YCTAaNOCTHYIO MOAENb K KaXA0MY Y4acTKy Ans on-
pefeneHnsa pacnpeneneHns HanpAMeHui, CKa3biBaloWWXCca Ha
npouecc ycTanocTi no konoxHe. OCHOBLIBAACL Ha reoMeTpum
Ha3emHoro 060pyRoBaHKA, PACNONOKEHUM YHACTKA KONOHHBI
HenpepbiBHbIX TPY6 U Tekywein rmybuHe KonTio6uHra, MOAENb
OTC/NeXHMBACT PACNONONKEHNE KAWA0r0 YYacTKa OTHOCUTENbHO
mect u3ruba. MporpaMma akTUBU3NPYET MOAENb YCTANOCTH,
KOraa y4acToK Haxoputca mexay 6apabaHom W cTpunnepom
W yBENWU4WBAET YCTaNnoCTHOE MOBpeXAeHWe yyactka. Puc. 9
NOKa3bIBAET CXeMy MOAENW Pa3BUTUA YCTANoCTH B AeMCTBUM.
PucyHok npeacTasnset nHgpopmaymio, onuckIBaloLLYIO reomer-
pUio HazeMHOro 060pyaoBaHus.

MporpammHoe obecneyeHme CONPOBOKAAET KanbIA Y4ACTOK
HenpepbiBHOW Tpy6bl ¢ 6apabaHa Yyepes UHKeKTOp U 06paTHO.
Bonswas yactb nporpaMmHoro obecneyexus, Moaenupyolle-
0 pa3BuTHe YCTanoCTH, paboTaeT He B peanbHOM BpeMeHH, U
WHGOpPMaLKs BBOANTCA BPYYHYIO. YCOBEPLIGHCTBOBAHHOE NPO-
rpammHoe obecneyenue, MOfENMpYIOLLEE PAa3BUTHE YCTANIOCTH,
nogo6Hoe Reel-Trak™, moxeT hyHKUMOHMPOBATL B peXKUME pe-
37BHOT0 BDEMEHWU, C cMcTeMoil c6opa AaHHbIX, Hanpumep Orion™,
ANA obecneyeHus NoCTynNeHns MHHOPMaLUM B PeanbHoM
BDEMEHM O HAKONNEHHOM YCTaN0oCTH B KONTIOBUHIOBOWM KONOHHE,

Puc. 10. BansHue anunbl yuactka HenpepbiBHoi TPY6b! Ha
BO3MOMHOCTE OTC/I@MUBAHUA NPOLECCa YCTANOCTH

Figure 10: Effect of CT Segment Length on Fatigue Monitoring

Y4acTok HenpepbIBHOW TPpy6b

Ly CT Segment
OnuHa KonoHHbI
String Length
EEE

"'ny6uxa/Depth

Puc. 9. Cxema oTcnexuBanua usyyaemoro y4acTka
HenpepbIBHOM Tpy6bI

Figure 9: Segment Tracking Schematic

Plasticity theory is the basis for Tipton's fatigue model. This
theory uses a damage algorithm to determine the relationship
between strain or stress and the reduction in the ability of a
CT segment to support additional forces.

Figure 1 through Figure 8, produced from Tipton's fatigue
model, show the effects of various factors on CT fatigue life in
terms of trips to failure. A trip means the three bending events
for RIH plus the three bending events for POOH. Failure for all
of the figures except Figure 2 is crack initiation, meaning the
first appearance of a crack in the material, Figure 2 compares
this failure mode to the pressure loss failure criterion where a
pinhole leak in the CT first appears.

NOTE: These graphs do not include any safety factor and
are meant for qualitative use only. Also these graphs assume
starting with virgin CT.

FATIGUE TRACKING

Advanced fatigue modeling software like Cerberus™ from
CTES divides a CT string into manageable segments and applies
the fatigue model to each segment in order to determine the
distribution of fatigue along the string. Based on the geometry
of the surface equipment, the location of the segment in the CT
string, and the current CT depth, the model tracks the position
of each segment relative to the bending locations. The software
activates the fatigue model whenever the segment is between
the reel and the stripper and increments the fatigue damage
to the segment. Figure 9 is a schematic of a fatigue model in
operation. The figure indicates the information describing the
geometry of the surface equipment.

The software follows each CT segment from the reel through
the injector and back again. Most fatigue modeling software
operates off-line with data input manually. Advanced fatigue
monitoring software like Reel-Trak™ can operate on-line with
a data acquisition system like Orion™ to provide real-time
information about accumulated fatigue in a CT string. Either
way, the CT segment length determines the resolution or detail
in the result. Figure 10 shows the effects of seqment length on
the fatigue distribution displayed to the operator.

AFFECT OF ROTATION ON FATIGUE
Current fatigue models ignore the fact that the CT rotates
during its life. They assume that the CT does not rotate,
which is the worst case scenario. SPE paper 60737" shows
that the CT does indeed rotate, and gives an estimate of the
increased fatigue life due to this rotation. Figure 1 from that
reference (below) shows the estimated increase in fatigue
life assuming that the CT rotates a fixed amount on each
trip. For example, if a given section of the CT rotated 30°,
the fatigue life of that section of CT will increase from 100
% without rotation to 195 % with rotation.
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0 3’0 B0 a0 150 ‘I;U |é0
Puc. 11. BnusAHMe BPaLIeHNA HeNpepEIBHOM TPy6bl Ha
YCTanocTHYI0 AONTOBEYHOCTD

Figure 11: Effect of Rotation on Fatigue Life

PaspelwweHue pesynsrara onpefenfieTca ANMHOM yHacTka Henpe-
pbiBHO# Tpy6bl. Puc. 10 oTpamaer BAMAHME ANUHbI YYacTKa Ha
pacnpefeneHue ycTanocti, 0Tobpaxaemoe oneparopy.

BO3AENCTBUE BPALLLEHNA HA YCTANNOCTb
TeKyuwue ycTanoCTHble MOAENU He YYUTHIBAIOT TOT (PakKT, YTo
HenpepeiBHan Tpy6a BpalaeTca B X0Ae IKCNayaTauum 3a cuer
npoaonbHoro uarunba e cksaruHe. OHU NpeanonaraioT, 4To Kon-
Tio6uHroBas Tpyba He BpalWAETCA, YTO ABAACTCA HEAOCTAaTKOM
panHoi mopenu. lokyment SPE 607371 noka3sigaer, 4o Tpyba Ha
CamoM Jiefne BPaLaeTcs, U JaeT OLEHKY YBENMYEHUA YCTANOCTHON
[LONrOBEYHOCTY U3-3a U3MEHEHWUS NONOXEHUSA Y4acTKOB TpyObI
oT BpaweHus. Puc. 1 U3 ccoinku (HUXe) nNoKasbiBaeT yBenu-
YeHWe YCTaNOoCTHOI AONTOBEYHOCTH, NpeAnonaras, 1o Henpe-
pbiBHas Tpy6a BpaulaeTca onpefeneHHoe KONWYecTBO pas B
XOfie OJHOI onepauuu cnycka unu nogbema. Hanpumep, ecnu
3a/jaHHbIi Y4aCTOK KONTIOBUHIOBO# TPY6GLI COBEpPLWMN NOBOPOT
Ha 30 rpapycos, npegen ycranocTu 3Toro yyacTka Tpy6el Bo3-
pactet co 100 % 6e3 BpaweHus o 195 % c spalieHuem.
Takum 06pasom, TekywMe MOgEeNU Pa3BUTUA YCTaNOCTH AB-
NAIOTCA KOHCEPBATUBHLIMU B HEONpPEeNeHHO| cTeneHu u3-3a
Heu3BecTHoro Yucna obopotoe Tpy6bl BOKPYr CBOEH OCU.

NONYYEHME NHPOPMALINA

Kak paHee ynoMuHanocs, TouHas uHdopmayus Heobxoamma
ANA TOYHOTO YCTANOCTHOr0 MOAENUPOBaHUs. B xoae KONTIOOMH-
rosbix pabot rybuHa u faBneHue 3aKaukn [OMKHbLI perucTpu-
poBatbca cuctemoi cbopa uxdopmauuun. lanee nonyyeHHas
MHMOPMALMUA MCMONL3YETCA B MOENN PA3BUTUA YCTANOCTH ANA
pacyeTta npoLeHTa YCTaNoCTHOM AONTOBEYHOCTH TPY6bI.

CTES paspaborana KOHTPONbHO-PErMCTPUPYIOLLYIO CUCTEMY
Orion, KOTOpas COBMECTHO C MOAENUPYIOWMM NPOrpaMMHbIM
obecneyexuem Reel-TrackTM nopcuuTbiBaET BEAMYMHY yCTa-
NOCTHOTO M3HOCA NO ANUHE KONOHHLI. CerofHA no Bcemy MUpy
pabotaer 6onee 150 TaKux CUCTEM.

JKOHOMUSA

C1CTeMa OTCNEKMBAHMA YCTANOCTHON A0NTOBEYHOCTU KONTIOBHH-
roBoi Tpy6bi, BKIIHOYAs cucTeMy cbopa AaHHbIX U MOAENUPOBaHUS,
IKOHOMMT 3HAYUTENbHBIE leHEXHbIe CyMMbl. IHTenneKTyanbHble
peleHus MOryT BbiTe PUHATBI A5 NOBbIWEHUA YCTANOCTHOI AON-
rOBEYHOCTU U OnpegeneHns BpeMeHn Cnucalus KonTobuHrosoi
Tpy6bl. Crepyioume pucyHKU npeacTaensior o6pasel| KonTiOUH-
roBO# TpyBbl, MCNONL30BaHHOW Ana KonTIo6UHroBOro Bypexus.
[po6nembl npu BLINOAHEHWM NEPBOA ONEpauMn Bbi3BanK Ypes-
MEpHYIO YCTaN0CTb B OAHOM YacTu Tpy6bl, KaK NOKA3aHO Ha puC.
12. Yyactok 37oi Tpy6bl Gbn ONpegeneH Ha 0CHOBaHMU rpaduka
YCTANoCTH, NOKA3aHHOTO Ha puc. 13, 3ToT yyacToK Gbin yaaneH.
OcTaBlwwecs ABa y4acTka TpyObl ObinK CBapeHsbl, pe3ynsTar noka-
3aH Ha puc. 14. 3ta onepauus No3BoaKUNa CEPBMCHOW KOMMNAaHUK
CIKOHOMUTL BonblKe DUHAHCOBBIE CPEACTBa.

* Newman, K.R., Stein, D., and Ackers, M., “Rotation of Coiled Tubing”,
SPE 60737, SPE/ICoTA Coiled Tubing Roundtable held in Houston, TX, 5-6
April 2000.
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DATA ACQUISITION
As was mentioned above, accurate input data is required for fa-
tigue modeling to be accurate. During a CT operation the depth and
pumping pressure must be recorded by a data acquisition system.
This recorded data is then used by the fatigue model to calculate the
percentage of the fatigue life used in the string. CTES has developed
the Orion data acquisition system that work with the Reel-Trak™
modeling software to calculate the fatigue along a string. More than
150 of these systems are now working around the world.

COST SAVINGS
A CT fatigue tracking system, including the data acquisition
system and modeling software, saves significant amounts of money.
Intelligent decisions can be made about how to improve the fa-
tigue life, and when to scrap the CT. The following figures give an
example of a CT string that was used for CT Drilling. Problems were
encountered in the first job which caused excessive fatigue in one
portion of the string as shown in Figure 12. A portion of this string
was identified based upon the fatigue plot, shown in Figure 13, and
removed. The remaining two sections of the string were welded to-
gether with a resulting string as shown in Figure 14. This operation
resulted in a large cost savings to the service company.

BE= )

Pu.u.:. 12. KonoHHa ¢ nbiconu.ﬁ yn.:'ra.nocﬁ.a.lo M3-3a onepauui
KonTio6uHrosoro Gypexus
Figure 12: Highly Fatigued String from CT D

B 3a8} b/ Used Life vs String Position

rilling Operation

POK IHCIAYATALMM

YpeamepHoe ycTanocTHoe
Il ! nospempenne

I Wl | Excessive Fatigue Damage

Puc. 13. YyacTok c onpegeneHHbiM 4pe3MepHbIM
YCTaNnoCTHbIM NOBPEXACHHEM
Figure 13: Section with Excessive Fatigue Damage Identified

Puc. 14. KonTio6MHIroBan KONOHHA C YAANEHHBIM YHACTHOM
C Ype3MepHbIM YCTaNnoCTHbIM NOBPEXAECHUEM U NO3AHee
OTPEMOHTHPOBAHHAA NOCPEACTBOM NPUBAPUBAHMA YHACTHA
Figure 14: CT String with Excessive Damage Removed and
Weld Repair Added
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TMHHOMEPHbIE TPYBbI B BYXTAX
monts oo FLEXIBLE TUBING ON

Lamin A.B.,
Moscow tubing plant “FILIT”

1

SPOOLS

TEXHOIOTUWU U ObOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

JnvHHOMepHbie Tpy6bl, nocTasnsemble B ByxTax, nonyuunu
npUMeHeHue B psifie oTpacneil NPOMBbIWNEHHOCTH U CTPOUTENb-
CTBa, TAKMX KaK npoknajaxa kabeneit, Tpybonposoaos, opraHu-
3auuA nofayv packucnutenei u 4o6aBoK B cTanennasunbHele
arperathl # Ap. B nocneaxee spema 06nactb NpUMEHEHUA
ANWHHOMEpPHbIX Tpyb B ByxTax pacwupserca npu co3gaHuu
HOBBbIX TEXHONOTHIA, B TOM YNCNE KONTIOBMHTOBbIX.

OnbiT NPOKU3BOACTBA ATMHHOMEPHbIX TPYO B ByxTax OCBeLEH
B PAAE NUTEepaTypHbIX UCTOYHUKOB [1, 2, 3 1 T. A.], OAHaKo
6ONLLWMHCTBO PelleHui i OTHOCUTCA K TPyGam manoro guameTpa,
noayyaemplx METOAAMU XONOAHON fAedopmaLuy.

Co3spaHue KoNTIBUHIOBOM TEXHONOMMM NMPOXOAKU W Nop3em-
HOrO PEMOHTa CKBAXMH AnA A06bIYM HedTH 1 ra3a notpe6osano
CYLECTBEHHOTO PACLIMPeHUA COPTaMeHTa ANIMHHOMEPHbIX TPY6 B
ByxTax, KaK no pa3mepam NONePeyHOro Ce4eHus, TaK 1 No MapKam
cranu. Bosnukna HeobxopumocTs B Tpybax anametpom o1 12 4o
83 MM u Gonee, panHoi 10 3000-5000 M, CMOTaHHBIX B ByxTy; 3TH
Tpy6bl AOMKHbI BbITh M3rOTOBNEHLI U3 YINEPOAUCTBIX CTanen — Ana
HedTerasoBbix CKBaXWH B HETPaNnbHOM Cpefe v U3 BbicoKoneru-
pOBaHHbIX CTanei — Ans HedTerasoBbix MECTOPOXAEHMIA C arpec-
CUBHbIMU, HANPUMEP C CEPOBOAOPOACOAEPHALMMHY, CPEAAMU.

AHanu3 cyuwecTsylowumx cnocobos npoussoacTsa Tpy6 nokasan,
yto Haubonee UenecoobpasHo M3roTaBUBaTL ANIMHHOMEPHbIE TPY-
Bbl AR KONTIOBMHIOBbIX TEXHOSOTMIA HA HenpepbIBHbIX TPyBO3NeK-
TPOCBapOYHbIX arperaTax, e UMEeTCA BOIMOXHOCTL 06ecneyeHns
HA[EXHOM CTHIKOBKMW 3aroTOBKM — NEHTbI ANA noayyeHus Tpyb
no6oN 3aaaHHON ANMHLI NYTEM NOCNEAYIOWMX NOCNE CTbIKOBKU
onepauuit HenpepsiBHOI GOPMOBKY, CBApKK, KanMBpoBKK MO
AWaMEeTpy U HenpepbiBHOMO Hepa3pyLialwero KOHTPONA repme-
TUYHOCTH Tpy6 nepea HamoTKoi B ByxTsl (puc. 1).

0AO «MockoBckuit Tpy6HbIit 3aBog “@UJTUT"» obnanaer MHO-
rONETHMUM OMbITOM W3rOTOBNEHUSA BbICOKOKAYECTBEHHbIX 3N1EKTPO-
CBapHbIX TPYD U3 YINEPOAUCTbIX U BLICOKONErMPOBaHHbIX CTaNeN.
[na npoussogcTea Tpy6 auametpom Ao 20 MM U3 BbiCOKONEru-
pOBaHHbIX CTaneii B Byxtax Ha 3asope 6bino ycTaHoeneHo Gyx-
TOCBEPTOYHOE YCTPOIACTBO [4], U3roTOBNEHHOE NO NPEACTABNEHHOI
cxeme (puc. 2). OHO COCTONT M3 CTaHUHBI 1, Ha KOTOPOM XKECTKO
3aKpenneHa pama 2. Ha pame CMOHTHPOBaHbI 3aAai0lL1e PONUKK
3, 4, npu8MHbII PoUK 5 1 rnboyHbie ponuky 6, 7, 8. NMpUEMHBIA
PONWK BLINOAHEH CHAPYXKM OBPE3UHEHHBIM, UMEET Ha HapYXKHOM
NOBEPXHOCTU KaHaBKy 9, pacnoNoXeHHylo No BUHTY, Ha pame
YCTaHOBNEH KOHCONbHO ¥ KECTKO 3aKPennéH Ha Heit CBOeH 0Ckio
BPALLEHNA B OAHOM NNOCKOCTY C OChIO TPETbero ruboyHoro ponuka
8. B cnyuae HamoTKu GyxTbl BHU3 OT cpeaHero ruboyHoro ponnka 8
0Cb BpalleHWs NPUEMHOTO PONMKa PacnonarakT COOCHO C HUM, T.€.
B OAAHOM NNOCKOCTM C TPETbUM TMBOYHBIM DONMKOM, 8 8CIU HAMOTKY
ByxTbl OCYWECTBAAIOT BBEPX OT CPeHero rbouHoro ponuka, To
0Cb NPUEMHOrO PONUKA PACMoNaraloT B OAHON AUaMeTpanbHOM
NNOCKOCTM € OCbI0 CpepHero ruboYHOro ponuKa.

HanpaeneHue BUHTOBOW KaHABKM Ha NPUEMHOM PONMKE 3aBUCHT
OT ero pa3MeLleHns 0THOCUTENbHO rMBOYHBIX PONUKOB, T.€. eCNn
NPUEMHBIA PONMK PACNONOXKEH CNPaBa OT rMBOYHbIX PONUKOB, TO
HanpaBneHue c6era BUHTOBOW KaHaBKW AOMKHO ObiTb NpaBoe,
eC/N NPUEMHBIIA PONMK PACTIONOXKEH CNEBA OT rMB0YHbIX POSMKOB,
T0 HanpasneHue cbera BUHTOBOW KaHaBKW AOMKHO BbiTh Nesoe.
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Puc. 1. Npou3BoACTBO ANMHHOMEPHBIX TPY6
Fig. 1. Coiled Tubing manufacturing

Flexible tubing supplied on spools, are widely used in z
number of industries and in construction, such as cable lay-
ing, mainlaying, addition of deoxidizers and chemicals tc
steel-making vessel and so on. The application field of coilec
tubing becomes wider as technologies are being developec
now, as well as coiled tubing technologies.

The experience of coiled tubing manufacturing is illustratec
in a number books [1, 2, 3, and so on, however the majority
of applications refers to tubing with smaller 0.D., that i
manufactured by cold-worked methods.

The development of coiled tubing penetration technology
and downhole well workover for oil and gas production in fue
and energy complex required significant broadening of coilec
tubing range, as well as 0.D.s and steel grades. There appearec
a demand for tubing 0.D.s from 12 to 83 mm, length 3000-500¢
m, spooled onto a reel, this tubing has to be manufactured fror
carbon steel — for oil and gas wells with neutral environments
and high-alloy steel for aggressive environments, for example
with hydrogen sulphide.

The analysis of existing methods of tubing manufacturing
shows that the most appropriate way of coiled tubing manu-
facturing is to use continuous electric tube-forming mills, witt
an opportunity to provide reliable attachment of metal tape - =
raw material for manufacturing tubing of a specified lengt*
by means of attachment of continuous forming, welding, 0.D
calibration and nondestructive testing of tubing hermiticit
before spooling onto a reel (fig.1).

Moscow tubing plant FILIT possesses long experience ¢
manufacturing high-quality eclectic welded tubing for coilec
tubing technologies from carbon and high-alloy steels. In orde:
to manufacture tubing with 0.D.s up to 20 mm from high-allo:
steel the factory possesses a spooling unit [4], manufactured ir
accordance with represented draft (fig. 2). It comprises a bas
1, with a fixed frame 2 installed on it. Guiding rollers 3, 4, ac
cepting roller 5 and bending rollers 6, 7, 8 are installed on frame
The accepting roller is covered with rubber, features a groove o
the outer surface 9, located inline with screw, bracket fixed c-
the fame with its rotation axis in one plane with axis of thir:




BUHTOBbLIE KAHABKM OYEPYEHbI PafUyCOM
R, paBHbIM NONOBMHE MAaKCMManbHOrO
AvameTtpa csopayusaemoit Tpybel 10. A,
Mny6uHa KaHaBKM t NOCTOAHHAA U COCTaB-

nset 0,25-0,30 papguyca R KaHaBKu.
MpUEMHBIA PONKMK UMEeT MHAUBKUAY-
anbHbliA NPUBOA BpaLLEHMA, KOTOPbIN

=K 7

BbINONHEH B BUAe aBuratena 11, Bknio-
yaemoro mydroit 12.

py

lM6oYHble PONUKM 6 U 7 BINOAHEHbI
NPUBOOHBIMK W UMEKDT CITﬂ(-HIbeIﬁ npu-
BO/, B BUAeE Asurarens 13 u pepykropa
14. TMBOYHbIN TPETWIA, CpeAHMUIA PONUK 8
PacrnoNoXeH MeXay ruboYHbIMU PONMUKA-
MW 6 1 7, U ero 0Cb BpalleHUsa cMelleHa
OTHOCUTENLHO WX OCeil. TpeTuit, cpeaHmMin
rUBOYHbII PONUK ABNAETCA XONOCTHIM U
ANS HACTPOMKU Ha Tpebyemblit guameTp
ByxTbl CHAaBXKEH BUHTOBBIM MEXAHU3MOM
15 ero paguanbHoro nepemelleHus.

3apanwme ponukK CNyKar ans Ha-
npasneHus TpyObl B rM6OYHBIE PONUKK.
OpuH U3 HUX uau oba UMelnT NpuBoa
16 BpallleHWs, KOTOPLIA MOXET BbiTh
OTAENbHBIM UNKU 0BWMUM C TMBOYHBIMK
ponuKkamu 6 u 7.

byxtocséprouHoe ycTpoilcTso paboTaeT ciepyiolwum obpasom.
Buixoaawas 13 Tpy60o3neKTpocBapoyHoro arperara Tpy6a 10 3apa-
IOWMMI PONUKAMK 3 W 4 HAanpaBnAeTcs B rMBOYHbIE POUKK 6-8.
B MCX0QHOM NONOMKEHUN TPETUI TMBOYHBIA PONUK 8 NPUNOAHAT,
W nepefHWin KoHeLl, TpyObl NPOXOAUT Yepe3 rBoYHble PONUKK
6e3 rubkn. Nocne nepemeweHns TpyGbl 3@ NPUBOAHOK TMBOYHBIA
PONUK 7 aBTOMatM4yecKu BKNOYaeTca BUHTOBOM MexaHu3m 15 pagu-
ansHoro nepemeLLeHus ponuka 8, KoTopbli, CBOO0AHO BPALAACH Ha
OCH M PagManbHO NepeMellance, NPUKUMaeT TpyOy K NPUBOAHbIM
rMBOYHLIM pONKKaM 6 U 7, U TpyDa HaYMHAET CBOPaYMBaTLCA HA
3afiaHHblit guametp byxTbl. [luametp ByxTbl ONpefenseTca Mexo-
CeBblM PAaCCTOAHMEM NPUBOOHBIX ruboYHbIX PONKUKOB 6bunz.

CBepHYTHIA Y4acToK TpyObl NOXUTCA Ha NPUEMHBIA PONuUK 5,
KOTOPbII BPALLAETCA OT CBEPHYTOI TPYOLI NPK OTKNIOYEHHOM NpU-
BOJe ero BpalleHua B npouecce CMOTKM. Enarogapﬁ HaNU4YKnio Ha
NPUEMHOM PONUKE BUHTOBOW KaHABKU 9, KOTOPas CMELAeT BUTKK
Tpy6bi B HANPABNEHUM K TOPLAM rnBOYHBIX POTMKOB, NPOUCXOANT
HaKonneHWe CBEPHYTLIX BUTKOB Ha NPUEMHOM PONMKE 5 U UX CO-
BupaHue B HECKONBKO CN10eB € 06pa3oBaHMeM MHOTOCNOMHO KOM-
nakTHoi GyxTel. Mocne BLIXOAA 33AHEr0 KOHLA TPYObLI U3 rMBOYHbIX
POJIMKOB CBEPHYTas ByxTa NOAHOCTbIO OKA3bIBAETCA HA NPUEMHOM
ponuke 5. B 310 Bpems BKAKOYAIOT fABUratent 11, KOTopblil HaYMHaeT
B8palLaTh NPUEMHBIA PONUK B HaNPaBAeHnu, 06paTHOM ero xonoc-
TOMY BpaLeHuio npy ceepTKe ByxThl. [1p1 3TOM BUHTOBASA KaHaBKa
NNABHO U PaBHOMEPHO CrOHAET BYXTY C NPUEMHOTO POSIMKA BUTOK
33 BUTKOM Ha KOHCONb BYXTOHAKONUTENLHOTO YCTPOiicTBa. 3arem
A3eTCA KoMaHAa ruboYHoMy CcpefiHeMY PONUKY 3aHATb UCXO[HOE
NONOKEHWE Nepes LLMKNOM rubKu U CMOTKM cneayioleit Tpyoel.

lpeactasneHHoe Ha cxeme OYXTOCBEPTOYHOE YCTPOMCTBO
npeasHasHayeHo Ana cMoTku Tpy6 B ByxTy 6e3 cepaeyHuKa, YTo
NO3BONSET YMEHbLILKWTL BEC NPU UX TpaHcnopTupoeKe. OaHaKo
ANA NPOBEASHUA UCMbITAHWIA TPY6 BHYTPEHHUM AaBNEHUEM W
3IKCNAYaTauum UX Ha KONTIOBUHIOBOI ycTaHOBKe Heobxonuma
HaMOTKa ANMHHOMEPHbIX TPY6 Ha GapabaH.

C 3roit yenso AD «MoCKOBCKMIA 3KCNEpPUMEHTANbHbIN 3aB0[
“Metannuct”» pazpabotana u nocraeneqa MT3 «PUSTUT» onbiT-
HO-NPOMBIWNEHHARA YCTAHOBKA ANA HAMOTKK Tpyb Ha GapabaH,
OCHalleHHan YKNAAYMKOM BUTKOB Tpybbl, o6ecneymnsalowmum
NAOTHYIO U PABHOMEPHYIO HAMOTKY B NpOLEcce NPOU3BOACTBa,
nocnegyowwmx rugponucnbITaHui U IKCNNyaTaLmu.

B pesynurare coBmectHoit pabotsl AByx 3aBogos Ha 0AQ «MT3

Fig. 2. Spooling unit

1 - cTaHuHa/base;

2 - pama/fixed frame;

3.4 - 3apaowmne ponuku/guiding rollers;

5 - NpueMoYHbIi ponunk/accepting roller;
6,7,8 - ru6ounbie ponuku/bending rollers;

9 - KaHaBKa/groove;

10 - ceopayueaeman Tpy6a/formed tubing;
11 - pBurarens/motor;

12 = mydra/clutch;

13 - pBuratens/engine;

14 - pepykrop/gearbox;

15 ~ BUHTOBOI MexaHu3m/screw mechanism;
16 - npusog BpauieHun/drive.

Puc. 2. ByXxToCBEpPTOYHOE YCTPONCTBO

bending roller 8. When it is necessary to spool the reel down
from middle bending roller 8, the rotation axis of accepting
roller is located coaxial, that is in one line with third bending
roller, and when the reel is spooled up from middle bending
roller, the axis of accepting roller is located in one diametrical
plane with axis of middle bending roller.

The direction of screw groove on accepting roller depends
on its location relating bending rollers that is if accepting
roller located to the right from bending rollers, the direction
of runout of screw groove should be right, if accepting roller
located to the left from bending rollers the direction of runout
of screw groove should be left. The screw grooves are defined
with radius R, which is equal to the half of maximum diameter
of formed tubing 10. The groove depth t is constant and is
equal to 0,25-0,30 of groove radius R.

The accepting roller has separate rotating drive, that is
made as a motor 11, actuated with a clutch 12.

The bending rollers 6 and 7 have drive design and have a
separate drive - engine 13 and gearbox 14. The bending middle
roller 8is located between bending rollers 6 and 7 and its rota-
tion axis is moved aside relating their axis's. The third middle
roller is and idle roller and in order to set a required 0.D. is
equipped with screw mechanism 15 for its radial movement.

The guiding rollers are designed to guide the tubing to
the bending rollers. One or two has a drive 16, that could be
separate or it could be the drive of bending rollers 6 and 7.

The spooling mechanism operate in a specified below way:

The tubing as it goes out from tubing mill 10 with rollers 3
and 4 is guided to the bending rollers 6-8. In its initial posi-
tion the third bending roller 8 is elevated and the tubing end
passes bending rollers without bending. After the tubing
passes the drivable bending roller 7, the mechanism of radial
movement 15 of roller 8 is automatically actuated, that freely
rotating and moving is radial way holds tubing down to the
drivable bending rollers 6 and 7 and tubing is getting spooled
on a specified reel diameter. The spool 0.D. is defined with
interaxis distance of drivable rotating rollers 6 and 7.

The spooled tubing piece is attached to a accepting roller
5, that is rotated with spooled tubing if the drive is turned
off as it rotates while spooling. Due to screw groove on a ac-
cepting roller 9, that moved coils to the butt-end of bending
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“OUNTUT"» Bbina Co3AaHa IKCNEPUMEHTANbHARA IMHUA ANA NPOK3-
BOACTBA [IMHHOMEPHbIX TPY6 AnuHOM A0 1500 M ¢ HAMOTKO#M ByXTbl
Ha 6apabaH. B nuHuWIo BOWNK arperar Ans paspesKiu pyNoHHOro nuc-
TOBOTO NPOKATa Ha 3alaHHbIE Pa3Mepbl U TPYBO3INEKTPOCBAPOYHbIH
arperar ¢ pa3MarbiBarefiemM pyNOHHOTO NPOKaTa, CTbIKOCBapOUHbIi
€10, POPMOBOYHBIN, CBAPOYHBIHA M KANMOPOBOYHbII arperars, Wr-
notpe3sepHoe YCTPOCTBO /1A 3aUUCTKU LWBA HA TPy6e U YCTPOICTBO
ANA HaMoTKM Tpy6bl Ha 6apabaH. bbina npefycMoTpeHa Takke BO3-
MOXHOCTb OCHALEHUA IMHWN [ieheKTOCKONOM U AedeKTooTMeTYN-
KoM Tpyb. [lononHUTENbHbII KOHTPONL TPYO BHYTPEHHWM JaBNEHUEM
po 63 MlMa npou3soaunu Ha 3aroe «MeTanncT nepes MOHTaMOM
Ha KonTioGuHroByio yctanosky (Y, MYPC-12 u gp.). PemoHT Tpy6
NyTeM 3aBapKU BbISBNEHHbBIX OIMHOUHBIX ie(HEKTOB NPOU3BOAUNCH
HenocpefCcTBeHHO B Npouecce ruapouMcnbiTad Hﬁ, C nocneayouum
JONONHUTENbHBIM KOHTPOMIEM.

Mo paspabotaxHbiM 0AD «OUNUT» u AD «M33 “Metannuct”»
TEXHUYECKUM YCIOBUAM U3rOTOB/IEHA ONbITHAs NapTvs Tpy6 B byx-
Tax pamepamu ceveHus @33x2,5 mm, 4anHoid 2500 M. Nmn Bbinu
VKOMMNINEKTOBaHb! KoNTIoOUHroBble ycTaHoBku MYPC-12, koTopble
MCNbITLIBANK HA PAAE NOJUIOHOB W NPOMBbILNEHHBIX HedTera3oBbix
MECTOPOXAEHUAX NPU NOA3EMHOM PEMOHTE CKBAMMUH.

WenbiTanua nogTBEpAUAN BO3MOMHOCTS U Lienecoobpa3HocTb
npuMeHeHus Tpy6 W3 BbICOKONETUPOBAHHbLIX (HepKaBetoLmux)
Mapok craneid Tuna X18H10T ans konTwoGuHroBsix paboT B
HeWTpanbHLIX W arpeccuBHbIX cpeaax. Bmecte ¢ Tem ycTaHos-
NeHa BO3MOXHOCTb CYWECTBEHHOO NOBLIWEHWUA TEXHUYECKUX
XapaKTepuCcTMK ANUHHOMEpHbIX TPyD Ans KONTIOBUHIOBbIX
YCTaHOBOK B 4acTu nog6opa HOBLIX KOPPO3UECTOMKUX cTaneil
Ans paboTbl B YCAOBUAX MHOTOKPATHOrO M3ruba npu HU3KKUX
TeMneparypax, a Take ANs IApKoro KNUMara u paznuyHslx, B
TOM YMCAe arpeccueHeblx, cpes. OCHOBOM AnA Takux paspabo-
TOK MOrYT NOCNYKUTb W3BECTHbIE Pe3ynbTarTel UCCefoBaHUN
YCNOBWIA 3KCnnyarayum Tpy6 B KOATIOBUHTOBLIX ycTaHoBKaX [5]
1 MaTepuanos ans KonTo6uHrosbix Tpyb [6, 70].

1 CasuH I.A. Bonoyenue tpy6. — M.: Metannyprus,
1993, — 331 ¢,

2. NapwwuH B.C., ®oTos A.A., AnéwuH B.A. XonogHoe
gonoyeHue Tpy6. — M.: Metannyprus, 1979. — 238 c.

3. LieByeHko A.A., PeaHukos E.A., Nlaxoseuknii A.C. u ap.
CoBeplueHCcTBOBaHME NPOLECCOB U 06OPYAOBAHUA ANA NpPou3-
BOACTBA XonoAHoAe(hopMupoBaHHbIx TPY6. — M.: Metannyprus,
1979. — 237.

4. ByxToceépTouyHoe ycTpoicTso. A.c. N°21269871, 1986.
Bionn. usobp. N 42.

5, BaitHwTok C.M., MonuaHoe A.l., Hekpacos B.W.,
YepHobposkuH B.WN. Moa3emHbiil peMOHT U GypeHKe CKBaKUH
¢ npumeHeHuem rubrux Tpy6. — M.: U3g4. AKagemuu ropHbix
Hayk, 1999. — 300 c.
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rollers, the coils are accumulated on accepting roller 5, and
its gathering in many layer as a multilayer spool. As the rear
tubing end exits the bending rollers, the spooled reel appears
on accepting roller 5. At this time they actuate motor 11,
that starts rotating of accepting roller in direction reverse
its idle rotation direction as the tubing is being spooled.
The screw groove moves the spool from accepting unit is a
smooth and even way, layer by layer to the spool gathering
unit. Than they send command to the bending middle roller
to take initial position before bending cycle and spooling of
following tubing.

The represented spooling unit is design to spool the tub-
ing without any core, that allows to reduce weight for the
transportation purposes. However, in order to test tubing
with internal pressure and operation with coiled tubing it is
necessary to spool tubing onto a reel.

For the purpose Moscow experimental plant Metallist de-
veloped and supplied FILIT a prototype for spooling tubinc
onto a reel, equipped with lubing layer, that provides tight
and uniform spooling and tube is being milled, hydraulically
tested and operated.

As a result of joint activity of two factories FILIT created 2
prototype line for manufacturing of continuous tubing up to
1500 m long with tubing spooling onto a reel. The line features
a machine for cutting continuous sheet roll into a pieces of 2
specified size, and tubing welding unit with unspooling unit for
continuous sheet roll, attachment unit, forming, welding, 0.D.
calibration units, milling unit for deseaming and tubing spooling
device. There was provided for an opportunity for equipping the
line with defectoscope and tubing defect marker. The additional
control of tubing with pressure up to 63 MPa was conducted at
Metallist factory before installation on coiled tubing unit (UDP
MURS-12 and others). The repair of tubing by means of weld-
ing single detected defects has been conducted at the time of
hydraulic tests with following additional control.

In accordance with developed by FILIT and Metallist speci-
fication there has been manufactured experimental coilec
tubing of @33x2,5 mm, length 2500 m, that has been installed
on coiled tubing units MURS-12, that were tested on a numbe:
of fields while servicing wells.

The test have proven the feasibility and advisability of
tubing application from high-alloy (stainless) steel, grades
X18H10T for coiled tubing operations in neutral and aggres-
sive environments. Besides, there is an opportunity to increase
significantly properties of coiled tubing in particular for the
selection of new, corrosion resistant steels for operation un-
der conditions of numerous bends under low temperatures
as well as for hot climate and different, as well as aggressive
environments. The ground for such research could be the
known results form the research of coiled tubing operatinc
conditions with coiled tubing units [5] and materials fo:
tubing [6, 7].

1 Savin G.A. Pipe drawing. — M.: Metallurgy, 1992.
— 331 p.

2. Parshin V.S., Fotov A.A., Aleshin V.A. Cold pipe draw-
ing. — M.: Metallurgy, 1979. — 238 p.

3 Sevchenko A.A., Reznikov E.A., Lyakhovetski A.S.
Perfection of processes and equipment for manufacturing of
cold-worked tubing. — M.: Metallurgy, 1979. — 237 p.

4. Spooling unit. Inventors certificate Ne1269871, 1986.
Bulletin pic # 42

5. Vainshtock S.M., Molchanov A.G., Nekrasov V.I.
Chernobrovkin V.I. Coiled tubing downhole services and wel
drilling. — M.: Academy of mining science, 1999. — 300 p.
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OMbIT U3rOTOBEHMS OAO «YPASITYKTPYEMALLy.

Ecnu panee Haubonee WHUPOKO AAUHHOMEDHbIE TPYGbi B
Byutax (ATB) NPUMEHANUCH C UCNONBIOBAHUEM CMELMANbHbIX
CNYCKOMOABEMHbIX arperaToB NpU peMOHTHLIX paboTax Ha
HEMTAHBIX M ra30BbiX CKBaXUHAX (ANA NPOMbIBKU rMAPATHBIX,
na2paduHOBLIX W NecyaHbix Npobok, nogayun B npu3aboiiHyio
30HY PasnuyHbIX TEXHONOMUYECKUX HUAKOCTEN), TO Ha ceroa-
HAWHWIA leHb HECOMHEHHYI0 NePCNeKTUBY UMEET NpUMEeHeHUe
AT e Tonbko ans pabot no KPC, Ho u gns 3ape3ku 6oKOBbIX
1807108 1 GypeHus Ha fenpeccuu. IKOHOMUYECKMIA, TeXHUYEC-
KMH W 3KONOTUYECKMUI SDDEKT NPUMEHEHUA ANUHHOMEDPHbIX
Tpy6 yxe 6onee yem oyesuaeH. B Takux ycnosusx Ha nepebiii
NAaH BbIXOOWUT BOMPOC HafEXHOCTH pr6 W NOBbIWEHWA KUX
3HCNNYaTaUWOHHOTO pecypca nNpu NpoBeAeHUH AOCTaToO4HO
CNOXHbIX paboT.

OAQ «YpanJ/IYKtpy6Mmalu» — nepsslit U NOKa eANHCTBEHHbI
OTe4eCcTBeHHbI NPOM3BOAUTENb AAUHHOMEPHbIX Tpy6. Tex-
Honorua npoussoacrea [ITh 6eina paspaborana YpanHUTU
HE33BUCUMO OT 3apyGeNHbIX NPOU3BOAUTENEN.

Tpy6bl 4ensabuUHCKOro NPoM3BOACTBA CEPTUDULMPOBAHDI B
cucreme ceptudnkayun NOCT loccranpapta Poccuu, ceptudbmkar
8bifaH CepTudukaumonHeiM ueHTpom «BHUUTA3-CepTucukar.
- Cucrema kavecrsa 0AQ «Ypan/IYKrpy6mawy ceptucuumposana
Ha cooTeeTcTBME TPeGOBaHUAM MEXKAYHAPOAHOro CTaHaapTa
MCO 9001-2000.

Seamydrosbie AAUHHOMEpHBIE TPy6bI, M3roToBeHHbie OAQ
«¥pan/I¥Krpy6Mmaw», 3KCNAyaTUpyloT MHOTUe KpynHble He-
~ rerasonobuiBaiowme npeanpuaTus Poccuu, Takue kak 0AQ
«CypryTeedrerasy, 000 «JIYKOW — 3anagHas Cubupb», 0A0
«TatHedTse», 000 «Ambyprrasgobuiuay, 000 «YpeHroiiras-
npom», 3A0 «¥Ypan-Ausaitt», 000 «Hoabpsckranobbiyas, 0AO
- «PocHedts-lypHedTerasy, 0AD «PocHedTe-KpacHopapHe-
dreras», 000 «Hageimrasnpomy», 000 «Kaskastpakcrasy, TN
«Koransimnedrerasy, 3A0 «HMO YpewroiifeoPecypc», 000
«KATKOHedTs», 000 «CneumansHoe KOHCTPYKTOPCKOE 6topo
KONTIOOMHIOBbIX MALWWHY U Ap.

Kak BuaHo, cpeau notpe6utenein — Here- U rasonobbisa-
0lMe KOMNAaHMK, OCyUWecTBARAIOWME KONTIOBUHrOBbIE PaBoThl
tunamu cobcTBeHHbIX noapasaenenuit KPC, npeanpuaTus
T230TPaHCNOPTHOM CUCT@MbI, CEPBUCHbBIE KOMNAHWM, NPeANpU-
ATUA, BbINyCKalowme konTiobuHrosoe obopynosaHue. 04esuaHo,
TONbKO NOCTOAHHOE U3YYEHWE TOTO OMbiTa IKCMTYaTaL|UK, KOTO-

Earlier coiled tubing was used with special tripping units
for oil and gas well servicing (flushing of hydrate, paraffin
and sand plugs, pumping of different working fluids to bot-
tomhole zone), but today there is a great opportunity for
coiled tubing application not only for workover but also for
sidetracking and underbalanced drilling. The economical,
technical and ecological impact of the application of coiled
tubing is evident. Under such conditions the most important
issue is tubing reliability and increase of working life while
conducting complicated jobs.

UralLUKtrubmash is the first and only domestic manufacturer
of coiled tubing in Russia. The technology of tubing manufac-
turing has been developed by URALNITI independently from
technology of foreign manufacturers.

The tubing of Cheliabinski plant has been certified in ac-
cordance with GOST of Goststandart of Russia. Additionally,
certification has been issued by certification center of VNIIGAZ-
Certificate. The quality assurance system of UralLUKtrubmash
has been certified for conformity with international standard
IS0 9001-2000.

The coiled tubing manufactured by UralLUKtrubmash has been
operating by more than a dozen major oil producers in Russia,
such as Surgutneftegaz, LUKoil-Western Syberia, Tatneft, Yamburg-
gazdobycha, Urengoigazporm, Ural-Design, Noyabrksgazdobycha,
Rosneft-Purneft, Rosneft-Krasnodameftegaz, Nadymgazprom, Ka-
vkaztransgaz, Kogalymneftegaz, UrengoiGeoResurs, KATKOneft, Spe-
cial engineering department of coiled tubing units and others.

Among customers are oil and gas producing companies,
performing coiled tubing jobs with their own servicing depart-
ments, companies of gas-transport industry, service companies
and manufacturers of coiled tubing units. It is obvious that
only continuous research of operating experience that user
companies possess will be the force to perfect coiled tubing
performance. That is why UralLUKtrubmash conducts customer
surveys. The latest survey is being conducted at this time, The
survey has obtained data on kinds of coiled tubing units, work-
ing pressure limits, number of trips, coiled tubing working life
and number and kinds of tubing repairs.

Even today, based on the gathered information it is possible
to see that the coiled tubing fleet is growing and such compa-
nies as Surgutneftegaz and Gazprom are among the 10 world
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pbifi CTb Y 3TUX NPEANPUATUIA, MOXET CTaTb ABUraTeNEM COBEP-

LWEeHCTBOBAHWA IKCYaTaLMOHHBIX XapaKTepUCTUK TPyO.

Moatomy OAO «Ypan/IYKrpy6maw» nocToaHHO NpOBOAMT
onpocsl notpebuteneii. MocnepgHuint Takoh onpoc UAET U B
HacTosulee speMA. B xoge Hero nonyyeHbl faHHbe 0 TMNAx
NPUMEHAEMBIX YCTAHOBOK A5 KONTIOBUHTa, BennyuHax paboumx
[1aBNEHMIA, KONUYECTBE CNYCKO-NOAbEMHbIX ONepaumii, npobere
AJIMHHOMEPHBIX TPYO NpW UX MCNONb30BAHWM, KONWYECTBE W
BUfax peMoHTOB Tpyo.

Ha ocHOBaHWW NoNy4YeHHoI WH(OpMaLUN yKe CerogHa
MOXHO C YAOBNETBOPEHUEM OTMETUTb, YTO NapK YCTAHOBOK B
Poccum pacter v Takue komnaHui, kak «CyprytHedTeras» u
«la3npomy», yBepeHHO BXOAAT B NEPBYI0 MUPOBYIO IECATKY NO
MX KONWNYecTBy.

Cpepuss HapaboTka AT6 npoussoactea 0AO «Ypan/lYKrpy6-
Mal», N0 AaHHOMY onpocy, cocTasuna 95 cnycKko-nogbeMHblxX
onepauuii, MaKCMManbHoe KoNMYecTBo onepauuin cocTaBuno
243 cnycKo-nogbema.

[naBHbIMW (PaKTOpamm, BAMAIOWWMK Ha pecypc ANMHHOMEp-
HbIX TPY6, ABNAIOTCA KONMYECTBO CNYCKO-NOALEMHBIX ONepaLyi,
BENMYMHbI paboynx aBNeHU, BO3AEACTBIUE arpecCUBHLIX Cpef,
YTOHEHWE CTEHKM W 0Banu3aLua Tpybbl, MapKa v Ka4ecTso Me-
Tanna, U3 KOTOpOro U3rotosnexa Tpyba.

I'Ipu aHanuse nony4YeHHblX AaHHLIX elle pas noaTeepxaeHa
3aBUCUMOCTb CPoKa cnyX6bl TpyGbl OT BEAUYUHBI OTHOCUTENb-
HOro YAJMHEHWA MaTepuana, U3 KOTOPOro OHa W3roTOB/EHa: C
POCTOM OTHOCHTENLHOTO YANMHEHMA Pecypc ANMHHOMEpPHLIX
Tpy6 nosbiwaetca. Mo HakonneHHo# ¢ 2000 r. cTaTUCTUKE U pe-
3ynstatam HatypHbix 3kcnepumentos 0AQ «YpanJlYKrpybmaw»
npoBefileHa ONTUMU3aLUA peXxumos TepmoobpaboTku Tpy6 ¢
BIABNEH AWana3soH TeMneparyp, Haubonee NoAHO OTBEYAIOULMIA
gcem TpeboBaHNAM, NPEAbABASEMbIM K (DU3MKO-MEXaHUYECKUM
ceoicTeam Tpy6.

Habniopgaercs 3asucumocts pecypca [ITh ot akcnnyatu-
pyioieit ee oprauusauun. Cpok cayxbel Tpybel MoxeT ObiTh
3HAUYUTENBHO CHUKEH B pe3ynbTate HenpasunbHOM 3KCnaya-
Tauuu. Mo3Tomy OTAENLHO HYXHO OTMETUTL HeobXopMMOCTL
cobniofieHna Tex peKoMeHAaLUui, KOTopble Noy4aeT Kaxabli
notpebutens ATb nponssoactea 0AO «YpanJlyKrpybmauwy. Mpa-
BUNA IKCNNyaTauuu Tpy6 cTanbHbIX CBAPHLIX AIMHHOMEPHbIX B
ByHTax M3N0XeHbl B pYKOBOACTBE No 3Kcnayarauyuu P3-[T6-02
U TexHuyeckux ycnoeusx TY 14-3P-38-2000. Bkpatue ux MOXKHO
CBECTY K CNefyiowemy:
¢ [IposegeHune BXOAHOTO KOHTPONA U BHE-

LWHero 0CMOTpa Nepep KcnayataLne.

* [IpoBegeHue ruApPOUCTbITaHMS TPYOLI
nocne HamoTku Ha pabounit 6apabaH
(nna paboTel NpU OTPULATENbHbLIX
TeMnepatypax OKpyx}aiolliero Bo3ayxa
HeoBXxoaUMO NPUMEHATL TONbKO He3a-
Mep3aIoLLyI0 KUAKOCTD).

* Hanpasnswolue y3nbl U fetanu yera-
HOBKM, @ TaKe BKNapabillu TATOBOro
MEXaHU3Ma He [JOMKHbI OCTaBNATL Ha
Tpy6e pucoK 1 3aanpos.

e Paguyc Hanpaensiolero rycaka ycra-
HOBKM flo/KeH BbiTh He MeHee 1200 MM
(ans Tpyb guametpom 33 1 38 MM).

* Ha konTio61HroBsoit yctaHoske obs3a-
TeNbHO JOMMKHbI GbITh CMOHTUPOBaAHSI
KOHTpONGLHblE Npubopbl ANA 3aMepoB
AaBneHus, seca Tpybbl, CKOPOCTH ne-
pemeleHus.

e YCTaHOBKA HA CKBaXUHE JOMKHE BbITb
HapgemHo 3aduKcupoBaHa Bo u3be-
aHue cnyvaitHblx nepeMeleHni 8o

ranked companies according to the number of coiled tubing

units in operation.

The average working life of tubing, according to the survey is
95 RIN and POOH, and the maximum number of jobs amounted
to 243 RIN and POOH.

The main factors affecting tubing life are number of trips, work-
ing pressure, impact of aggressive environments, wall thinning and
ovalization of tubing and tubing steel grade and quality.

Analysis of obtained data also confirms dependence of tubing
working life on the value of relative material elongation. In ac-
cordance with gathered statistical information since 2000 and
results of full-scale experiments, UralLUKtrubmash optimized
the conditions of tubing thermal treatment within a defined
temperature range that corresponds as much as possible to all the
requirements for physical and mechanical tubing properties.

There is a dependence of tubing life on the skills of the oper-
ating company. The tubing life could be significantly reduced
as a result of abuse. That is why it is necessary to indicate
separately the need for adherence to the recommendations that
are given to every customer of UralLUKtrubmash. The operating
rules of steel coiled tubing are presented in operating manual
RE-DBT-02 and specification TU 10-3R-38-2000. In short the
operating manual describes the following procedures :

* Acceptance check and visual inspection before use.

e Hydraulic test of tubing after spooling onto a working reel
(for operation under low temperatures it is necessary to use
non-freezable fluid only.

e Guiding parts and assemblies of the unit as well as bearing
brass should not mark tubing.

* The guiding arch radius should at least be 1200 mm.

® C(oiled tubing unit should feature monitoring devices.

e Unit should be securely fixed on a well in order to avoid
accidental movements during operations.

e It is not permitted to use coiled tubing with operational
characteristics, exciding those given in equipment certifi-
cate and to use coiled tubing with the defects revealed in
the process of use.

e [t is prohibited to use fluids that freeze or thicken at low
temperatures before pumping technological fluid to coiled
tubing, the latter should be warmed until it reaches tem-
perature above zero. After the services are finished the
tubing should be flushed and dried.

TEXHONOIMN 1 OBOPYAOBAHWE/TECHNOLOGIES & EQUIPMENT
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* He pgonyckaeTca 3kcnnyarauus AuHHOMep-
HbIX TPY6 B GyHTax npu pabouux napamer-
pax, NPeBbIWaloINX 3Ha4YEHUA, YKasaHHbIe
B Nacnopre, a Takxe Tpy6 C BbIABNEHHbLIMK
8 npouecce paboTel gedekramu.

* B cayyae UCNoNb30BAHUA WUAKOCTE,
3EMEP3a0WNX UMK 3arycTeBarLwmx npu
NOHMMEHHBIX TEMNepaTypax, Nepeg 3ano-
HEHWEM TEXHONOrMYeCcKon uakocTeio [Th
ee Heo6x0MMO NPOrPeThb 10 NONOMUTENb-
HOW TEMNepaTypbl, @ N0 OKOHYAHWU TEXHO-
NOTMYEcKUX onepaymii Tpyby Heobxoaumo
NPOMbITh M NPOCYLWNTb.

* B npouecce 3Kcnnyarauuu Heobxonumo
NpOBEPATL TEXHUYECKOR COCTOAHUE TPy6
BM3yanbHO U C NOMOLLbIO CpeacTB Uime-
peHus.

* HeponycTUMo HaHeceHue 3aa1MpoB, BMATHH
¥ APYruxX MexaHU4YecKux NOBpemaeHWi Ha
Tpyby B Npouecce ee akcnayataLyum.

* [lpu o6HapyeHUn CBULA WU TPeuluHbI
paboTy HeobxoaMMO HeMeaNeHHO 0CTa-
HOBUTb, TPYOY NOAHATL W OTNPaBUTL Ha
DEMOHT.

Mpw cobnopeHnu 3TUX NPOCTLIX NpaBun
MOXHO rOBOPUTL O NPOrHO3UpyeMoM cpoke ciykbbl ATE He meHee
r3paHTMPOBAHHOIO 3aBOJOM pecypca.

Heobxoanmo 06patuTL BHUMaHMWe, YTO B NpoLECCe 3KCY-
ataumu Tpy6a NOABEpPraeTcA PacTAKEHUI NOA COBCTBEHHBIM
SECOM W 3HAaKONepemMeHHOMy M3ruby, HarpyaeTcs BHYTPEHHUM
A3BNeHMeM, 3 TAKKe UCNbITbIBAET BO3JLACTBUE arpecCUBHbIX
CPEJ, KaK NpOXoAslux no Tpybe, Tak M HAXOAAWMXCA B CaMOil
obpabateiBaemoii ckBaxuHe. Kpome Toro, cerogHs cyliecrsyer
TEHAGHLMA K YBENNYEHMIO MYOUHBI CKBAXMH, YTO Tpebyer elle
Bonee BbICOKMX IKCMYATAUMOHHBIX CBOIACTB Tpy6.

Lns nonydeHus KayecTsBeHHbIX Tpy6, o6ecneynBaLux Heob-
X0AMMBII PECYPC NPY TaKMX YCNOBUSAX IKCNNyaTaumu, Tpebyetcs
CTanb C BLICOKMMHK ¢H3HKO-MEX3HHHECKHMH XapaKTepUCTUKaMU.
Tpy6sl 8 OyHTax u3rotasnusaiotca u3 ctanu 10 TM®, no xumu-
HECKOMY COCTaBY W MexaHW4ecKUM CBOMUCTBAM BNU3KOW K cTanu
ASTM A 606, 13 KoTOpOIt NPou3BOAAT rbKMeE TPYEbI 33 pyBexom.
PazpaboTka W COBEpWEHCTBOBAHWE CTaNM OCYL|ECTBARETCA COB-
MecTHo ¢ UHUUYEPMETom 1 Yepenoseukum MeTannypruyeckum
komBuHarom «Cesepcransy.

OaHaKo He TONbKO PU3NKO-MeXaHNYECKIe CBOCTBA UrPaIOT OC-
HOBHYIO PO/ B yBENUYeHWUU pecypca Tpy6. ns npoussoacrtsa ATh
Heobxoauma cTanb, He UMelOWasn AeeKTOB, MOryILMX NPUBECTH
K NpeXpAeBpeMeHHOMY paspylleHuio Tpybbl, UM HeMeTanuyec-
KUX BKJIIOYEHMI, NPOBOLUMPYIOLYMX NOABNEHUE TaAKUX Ae(EKTOR.
Hanuuue B MeTanne TakMx HEMETaNNMYECKUX BKIIOYEHWH, KaK
HefeOpPMUpPYIOUMECs CUNKKATLI, MOXET cnoco6CTBOBATh, 0CO-
BeHHO B YCNOBUAX LUMKAMYECKOrO M3rn6a, 06pa3osaHmio nneH
¥ TO4YE4HOI KOppo3uu. TaK, y paspylWHBLIEIACA B NpoLecce IKc-
nayatauun 0AO «CypryTHechreras» Tpy6bi B MecTax paspyiieHus
Beina oBHapyxeHa nonepeyHas nneHa A3bikooGpasHoil dopmbl
W cxe03HOM pedekT. lpu nocneayowem uccnenoBaHuu 3TUX
Ae(eKToB BbIN0 YCTAHOBNEHO, YTO 3arpA3HEHHOCTh MeTanna
HeaedOpMMPYIOWMMUCA CUNUKATaMM B 30HE paspyweHus Tpy6bl
NpeBbIaeT AONYCTUMbIE HOPMBI,

Mpu 06HapyxeHun B 3aBOACKUX YCNOBUAX NNEH, 3aKaTOB U pac-
CNOEHUI HEOAHOKPATHO NOATBEPKAANOCH PEBbILIEHHE AOMYCTUMO-
F0 YPOBHSA HEMETAaNIMYeCKNUX BKIIOYEHNIA B 30HaX 3TUX AedeKTos.,
Kak nokassbisaer NPpakTUKa NpeanpuATHA, Ha MeTanne nNNaBokx, MMe-
iolmx 6onee BLICOKMI CpeAHHUi 6ann HeMeTan MYecKux BKIKYEHMI,
06HapyxuBaetca 6onbluee KONMYECTBO TaknX Ae(hEKTOB.

B HacTosAwee BpeMa B UenAx NpefoTBPalLEHMA NOCTYMAEHU
8 NPOM3BOACTBO HekayecTBeHHoro metanna 0AO «Ypan/IYKrpy6-

Nuuna TepM006paﬁoTKu BAT

CT heat treatment line

* As tubing is in-service it is necessary to check tubing
conditions visually and with measuring devices.

* No tearing, dents and other mechanical imperfections
are allowed while tubing is in-service.

® Should there be any flaws or cracks detected it is neces-
sary to stop the operation, retrieve the tubing and have
it repaired.

The observation of such simple rules will assist to ensure
working life not shorter than factory assured lifetime.

It is necessary to draw attention to the fact that during the
life of the tube it is subjected to elongation under its own
weight and alternating bending, internal pressure, and is also
subjected to aggressive environments in tubing and in a well
thatis being serviced. Besides, there is a tendency to well deep-
ening that requires higher service properties of the tube.

In order to improve the reliability of the tubing so that it
will provide necessary working life under such conditions it
is necessary to use steel with high physical and mechanical
properties. The coiled tubing is manufactured from steel
grade GMF, according to chemical composition and mechani-
cal properties close to ASTM A 606 steel, the steel coiled tub-
ing is produced in mutual cooperation with CNIICHERMET
and Cherepovets Metallurgy Plant Severstal.

However, not only physical and mechanical properties play
principal roles in determining tubing working life. In order
to produce coiled tubing it is necessary to use steel that does
not have any imperfections which could lead to premature
tubing defects or failure or have any non-metal inclusions
imperfections that may result in premature failure. The pres-
ence of such non-metal inclusions, such as rigid silicates,
especially under conditions of cyclic bend could facilitate the
development of blisters and point corrosion. A tubing failure
at Surgutneftegaz had a cross blister of a tongue shape and a
trough flaw. After following research of this flaw is has been
defined that metal pollution with rigid silicated in area adja-
cent to location of a flaw exceeded allowable standards.

Should any blisters, laps or lamination be detected it is of-
ten the case that the area adjacent to this location contains
excessive quantity of non-metal inclusions. As experience
shows, the metal heats with high average rate of non-metal
inclusions detected has bigger number of such flaws.
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TEXHOJTOT I OBOPYAOBAHWUE

/TECHNOLOCGIES & EQUIPMENT

Maw» npoeoguT 100 %-Hblit BXOAHOW KOHTPONb HEMETaNINYECKUX
BKNOYeHMIA. Hanpumep, npu metannorpadm4yecKom KoHTpone
6bl1M NPOBEAEHBI UCCNEJOBAHWA KaXpAoro noCTyrnuBiLero pyno-
Ha WTpMUNCa OAHOM NapTuu. Ha MHOrMX U3 HUX 6ann cunmkatos
HepehOpMUPYIOIWKUXCA, XPYNKUX M NNACTUYHbIX NpesbilWan fo-
nyckaembie Hopmbl. LUTpunc Gbin 3abpakoeaH u B NPOU3BOACTBO
He 3ajaBancs.

Takum 06pa3om, MOXKHO CAeNaTh BbIBOA, YTO pecypc Tpyb Haxo-
AWTCA B NPAMOIA 3aBUCUMOCTM OT HANUYUA U BUAE HEMETan4ec-
KWX BKIOYEHWIA B MaTepUane, U3 KOTOPOro OHW N3rOTOBAIEHbI.

Mpu o6pbise TpyObl PUHAHCOBbLIE NOTEPU NPU OTCYTCTBUK BO3-
MOXHOCTU €€ U3BNIEUEHUS BKIIOYAIOT CTOMMOCTb GypeHNA CKBAKM-
Hbl, ee 0bycTpoiicTea 1 noteps AobbiYn HedTH nan rasa. Moatomy
TpeboBaHus K ANMHHOMEPHbLIM TpyBaM oYeHb BLICOKH,

0AQ «YpanJlYKrpy6mauwy ctpemutca obecneyuts peiHok Poccun
0TeYeCTBEHHbIMU JNIMHHOMEPHbIMU TPYBaMK, HO OHU AOMXKHbI ObITh
KOHKypeHTOCnocobHbIMK ¢ 3apybexHbiMK aHanoramu. [ins pewe-
HWA 3TOM 33a4n HeobXoAMMa NPeKAe BCero BbICOKOKayecTBeHHas
3aroTOBKa AnA ANUHHOMEPHbIX TPY6.

C Lenblo UCKNIOYEHUA NOCTABKM HEKaYeCcTBEHHOro MeTaina ans
npoussopctea [ATE B 2004 r. GblaK yxecToYeHb TpeboBaHUA No
HEMEeTanNMYecKum BKIloYeHnaM K ctanu 10 TM® u coBmecTHO C
metannypramu «Cesepcranu» paspaboTtaHa HOBas MapKa cTanu,
NpPOW3BOACTBO ONBITHOM NapTuu Tpy6 U3 KOTOPO HamMeyeHo Ha
2005 r. OpHOBpEMEHHO OXMAaeTcs NOCTaBKAa KayeCTBEHHOTo
meTanna 3apybexHoro npoussogctea no ASTM.

W3Hoc anuHHOMepHO Tpy6Gbl NpK ee aKcnayaTtauum NpouMCcxoauT
HepaBHOMEpHO Mo AnuHe. HauMeHbWHA pecypc UMelT YYacTKu
Tpy6bI, pacnonaraemsle B BEPXHEil YacTi CKBAXKMHbI Npu ee 06-
paboTKe: 3TU Y4acTKW NOABEPHEHBl BONBLIWMM PACTATMBAIOWUM
HaNpAXEHUAM NOf AeHCTBUEM Beca TPyObl, HONbLINM 3HAYEHUAM
pabouyero gaBneHus U UCNbITHIBAIOT 60NblIMeE HANPAXKEHUA U3rnba
npu HamoTke Ha GapabaH, Tak Kak pafuyc HamoTKU No Mepe no-
TPY)KEHUA B CKBAXKMUHY YMeHbLUAeTCA.

Takum 06pa3om, HauboNbLWKIA pecypc UMEIOT yyacTku Tpy6el,
Haubonee yganeHHsle oT Hayana byHTa W IKCnAyaTMpyeMble Ha
MaKCUManbHbIX TyBUHAX, @ TAKIKE Y4acTKKU, pacnonoXeHHble B
camoM Hauane byHTa U He yyacTsylowue B paboTe, BcneacTeme
TOro 4To rMy6uHa 06pabaTbiBaeMO CKBAXWHbLI 3aBEOMO MEHBILE
AanvHbl 6yHTa. 04eBMAHO, YTO BbIBEAGHME U3 IKCNNYaTaLU1 BCEro
GyHTa Npu UCTEYEHMU PECYpCa ero YacTu HellenecoobpasHo.

N3HoweHHble YacT AnUHHOMEpHOM Tpybbl BbIpe3aloT, a oc-
TaBlWeCs — CTbIKYIOT U cBapuealot. Takum obpasom, nonyyaioT
Tpy6y, NPUrOAHYI0 ANA AanbHerlwed skcnayaTaunu. OaHaKo HYKHO
OTMETHTb, UTO yBenuyeHue Takum obpasom pecypca [1Th BoamoxHo
AWUWB NPU NPaBUNLHO NPOBEAEHHOM pemoHTe Tpybbl. 0AO «Ypan-
JIYKtpy6maiw» rotoBo OKa3aTb NOMOLL B OCBORHUM TEXHONOTHUM
peMoHTa TPY6 Kak B NONEBbIX YCNOBUAX, TaK U B YCIOBUAX CNeLu-
aNnu3upoBaHHbLIX PEMOHTHLIX 6a3. Mpuyem obbem 3TOR noMouu
33BMCHT OT eNaHuA 3aKa3yuKa — HayuHas C NpefoCcTaBNeHUs
peKoMeHAaUnit U 3aKaHYMBaA NONHOLEHHBLIM PEMOHTOM CHIaMM
3aBOJICKOM Bpuragbl C Bble3/10M Ha MECTO 3KCnnyaTaluu.

CeropiHA OCHOBHbIE poccuiickue HedhTerazogobeipalouLme Komna-
HUM MPUHANM NPOTPaMMbl PA3BUTHA, HanNpaBneHHbIe Ha NOBbIWEeHWe
addexkTuBHOCTU Bu3Heca. Hedrerasosbiit Gu3HeC CTaHOBUTCA BCe
Gonee npodUNLHLIM, HAa NepPBOE MECTO BLIXOAUT POCT UK Noapae-
paHue 06bemos 406bI4M yEeBOJOPOAHOTO Chipba. OcobeHHo oc-
TPO 3TOT BONPOC CTOMT NEPef NPEANPUATUAMM, BEAYUMMU ROGLIYY
Ha MeCTOPOXAEHUsAX NO3AHEN CTapuK pa3paboTku.
~ QuesupgHo, 4TO 0AHON M3 Haubonee 3peKTUBHLIX Ans pe-
WeHWs 3TUX 3ajay ABNAETCA TexHonorus, 6asupyowasca Ha
MCNONb30BAHMM ANMHHOMEPHBIX TPYD W KONTIOBUHIOBON TEXHUKM.
Bbipa)aem yBepeHHOCTb, YTO YUCNO NPEANPUATHIA, NCNONb3YI0-
wux KonTioBuHr, ByaeT pacTu, a HAAEMHOCTL CAMON TEXHUKU W
Tpy6 — noBbIWATLCA.

UHgopmayus o6HosneHa no npocsbbe pedakyuu
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Today, in order to prevent low quality metal from reach-
ing the finished tube product, UralLUKtrubmash introduces
100% acceptance inspection of non-metal inclusions. For
example, during metallographic inspection every strip roll
was inspected. Many of them had excessive amount (ac-
cording to allowable figures) of rigid, fragile and plastic
silicates. The strips were considered to be defective and
were not used in manufacturing.

So, it is possible to make a conclusion that tubing life
directly depends on the presence of non-metal inclusions
in materials it has been manufactured from.

Should tubing part in service and if it would be not possible
to retrieve the tubing from the well, the loss includes the cost
of well drilling, completion and loss of oil or gas production.
That is why requirements to coiled tubing are very strict.

UralLUKtrubmash strives to provide the Russian market
with domestic coiled tubing, but this mill must be competi-
tive with foreign samples. First of all in order to solve this
issue it is necessary to use high quality raw materials.

In order to eliminate supplies of low quality metal for
the manufacturing of coiled tubing in 2004 they made
the requirement for more strict requlation of non-metal
inclusion to the steel grade GMF and along with Severstal
developed a new steel grade. In 2005, it is planned to pro-
duce coiled tubing with this new grade of steel. At this time
the company expects a delivery of foreign quality metal in
accordance with ASTM.

The wear of coiled tubing as it is being used is uneven
from top to bottom. The tubing segments located in the
upper part of the well have shorter working life because
these sections are subjected to higher stretching stresses
under the tubing weight, higher working pressure and are
subjected to higher bending stress as the tubing is spooled
onto the reel because the spooling radius is reduced as the
tubing is run in hole.

The tubing segments located as far as possible from spool
in the upper part of the well have shorter working life than
those that are operated at maximum depth. It is evident
that putting the whole spool out of service when the work-
ing life of only one section of the tubing length is over is
inefficient and not cost effective.

The worn-out sections of tubing are cut and taken out,
and the remaining sections of the tubing are than welded to-
gether so as to make tubing suitable for further operations.
However it is necessary to admit that working life increase
is possible only provided that the servicing has been done
in a proper way. UralLUKtrubmash is ready to assist in the
mastering of the technology under field conditions as well
asin specialized repair depots. The extent of the assistance
depends on customer’s desire, from recommendations to the
full-scale repair by factory crew at a customer’s location.

Today, the major Russian oil and gas companies have
accepted the development programs, aimed at business
efficiency increase. Oil and gas business is receiving a
higher profile and the growth or maintenance of hydro-
carbon production is very important. It is especially a vital
question for enterprises that produce from fields of later
development stage.

It is evident that one of the most effective ways to solve
these issues is a technology based on coiled tubing use and
coiled tubing equipment. We are confident that the number
of enterprises that uses coiled tubing will grow, and reli-
ability of tubing and equipment will increase.

The information was updated at the instance of the Edito-
rial Staff.




EOPETUYECKAS KPUBAS YCTANIOCTU

ENPEPbIBHON TPYBbl

. Ilepos,
Ha n corpyaruk A0 “BHHHHedTemam”
Y. Perov,
ch engineer of JSC “Neftemash”

COILED TUBING

STRESS-CYCLE DIAGRAM

B NpaKTHKe U3y4eHUA COCTOAHMA HenpepbIBHOIM TPyBbl Npu
M3NoUMKNOBOM M3rnbe UCNONb3YIOTCA IKCNEPUMEHTaNbHbIE
KPUBble, NOCTPOEHHbIE HA OCHOBAHUW peanbHbix 3amepos [1].

Kpugble TakKe MoryT 6biTb NOCTPOEHBI B OCAX HANPsKEHUe
(Hanpumep, amMnUTyAa HANPAKEHNA LLMKNA HArpyKeHUa) — KO-
AWYECTBO UMKNOB HarpymeHus. Takaa KpuBas HanoMMUHaer
M3BECTHYI0 KpuByl0 yctanoctu Bennepa [2] (puc. 1). CMbich
kpusoit Bennepa — B yCTaHOBNEHUU NpefenLHOrO YUCHa
UMKNOB HarpyxeHua Ao paspyleHna npu LUMKIWYEeCKOM Ha-
rpyxexun obpasua. Mpu atom npasas Yactb kpusoi Bennepa
ABNAETCA XaPAKTEPHOIA: NOKA3LIBAET, NPU KAKOM MAKCUMaNLHOM
HaNpAXEHWN KONWYECTBO LIMKNOB A0 Pa3pylleHWA JOCTUrHeT
yCnoBsHbix 108 unu gpyroro ycTaHoBNEHHOTO 3HaveHus. 0gHaKo
Nesas 4acTb rpadiuka — [0 Pe3KOro U3MEHEHUA HAaNpaBNeHus
KDUBOW — [ANA Hac NpefcTaBnsfer GONbWKIA UHTEPEC, T.K. Ha-
NPAXEHUE UCNBITAHUA B NEPBLIX LMKNAX KPUBOW (TAaKKe Kak
# B paboumx ycnoBUAX ANA TpyGbl) 3HAYNTENBHO NPeBbIWAET
npegen ynpyroctu. Kpusaa Bennepa ocHOBLIBAETCA Ha ONbITHBIX
AaHHbIX, ANA NONYYEHUA KOTOPLIX HEOOXOAUMO 3HAYUTENbHOR

Matepuan Yueno uuknoe ao papyleHns
Material A number of cycles before collapse
Crane 20/Steel 20 300
10 TM®/10 GMF steel -

Puc. 2. OnbiTHbIE AaHHbIE NO pa3pylIeHnio
Fig.2 Experimental collapse data

WCNO UCNBITAHWIW, pe3ynkTaThl KOTOPLIX BO MHOrOM 3aBUCAT
T ycnoBuit ux nposeaenus [3]. T.e. kpuBas ycranoctu B
dHHOM Cny4ae 3aBUCUT He TONLKO OT Marepuana, a Take ot
MAa HarpyMeHus, W pacyeTHOE HanpsIKEHWE He NONHOCTLIO
onpefenfeT Npoyecc paspyleHus. B ceAsm c aTum untepecHa
803MOXHOCTb NOCTPOEHWUA TEOPETUYECKOH KPUBOWM YCTANnocTH
ANA HenpepeiBHOI TPy6Ll (ONMpasch Ha HEKOTOPbIE 3KCnepy-
MEHTaNbHble JaHHbIE) U CPaBHEHUE €€ C ONBITHBIMU AaHHbIMU
0 paspyLueHuo Tpybsi.
Ans NOCTPOEHUA KPUBOW YCTaNOCTU TEOPETUYECKUM NyTem
0XHO BOCNONb30BATLCA AAHHBIMU N0 Pa3pPyIIeHMo TpyObi (U3
anu 20, Hanpumep) (puc. 2), BUAOM ONbITHOI KpuBoil Bennepa
puC. 1) ¥ CXeMaTU3NPOBaHHOI KpUBOI ycTanocTu (puc. 3), ana

A Puc. 3. Cxematu3upoBaHHan KpMBasA YCTanocTu
Fig. 3. Schematic stress-cycle diagram

v

(O Puc. 1. Kpueas ycranoctu
Fig. 1. The stress-cycle diagram
500 t
400 T
300 ¢ l‘
200 { i
100 » v = % + + =
10° 2+10° N

The study of coiled tubing condition under low cycle bending
uses experimental diagrams, based on real measurements (1).

The diagrams could be based on stress axis's (for example the
stress amplitude of loading cycle) — number of loading cycles.
This diagram reminds the well-known stress-cycle diagram of
Veller (2) (fig.1). The idea of stress-cycle diagram of Veller is
to fix the maximum cycle number of load before collapse at
repeated loading of the sample. At the same time the right
section of Veller diagram is typical: it shows the maximum
tension the cycle number before collapse reaches relative 108
or any other fixed value. However, the left part of the diagram
is more interesting for us, as the loads experienced during
the first diagram cycles (as well as in tubing operating condi-
tions) are significantly exceeding the limit of elasticity. The
Veller diagram is based on experimental data that took a big
number of tests, which results to a significant extent depend
on experiment conditions (3). That is stress-cycle diagram in
this particular case depends not only on material, but also on
kind of loads, and design stress not defines the destruction in
full. Because of the fact, there is an interesting opportunity to
draw theoretical stress-cycle diagram for coiled tubing (bas-
ing on some experimental data) and compare the results to
experimental data from tubing collapse.

In order to draw stress-cycle diagram in a theoretical way, we
may use data on tubing collapse (from steel 20, for example)
(fig.2), experimental Veller stress-cycle diagram (fig.1) and
conceptualized stress-cycle diagram (fig.3). In order draw
left section of a diagram in a precise way there is a Baskvin
equation:

N (61 ) Gum:: GUI]: i Nlﬂ

where m =tg B, 0 - amplitude of cycle stress.

On the diagram the value o, is a limit of steel resistivity,
accepted as 0,4*0,_[3], N — number of cycles before collapse,
accepted as 2+10°%; 0, - limit of tensile strength, for steel
0, =420 MITa [4]; N, — is a maximum number of stress cycles
at a tensile strength limit - theoretically maximum load, that
arises in tubing section under deformation, from experimental
data, 300. For more precise drawing of a left section of the
schematized diagram from Baskvin equation we come to power
dependence:
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TEXHONOTMKU 1 OBOPYLOBAHWME/TECHNOLOGIES & EQUIPMENT

601ee TOYHOro NOCTPOEHUSA NEBOW BETBU KOTOPO#M NPeNoXKeHo
ypaBsHeHue backeuHa:

N (Ga ) Gam:= Gum L NrO

rae m=tg @3, 0, — aMnInTyAa HanpsxeHuit unkna.

Ha atom rpaduke sennunHa o, — npepen BbIHOCAMBOCTH
crany, o6si4Ho npunumaetca 0,4+, [3], N — 4ucno umknoe
A0 pa3pyweHus, npuHumaercs 2+10% 0, — npepen BpeMeHHoro
CONPOTUBAEHUA, ANA CTann O, =420 MMa [4]; N — makcumans-
HOE KONMYECTEBO LMKNOB HarpyeHus npu npegene BpeMeHHoro
COMpPOTUBJIEHWA — TEOPETHYECKM MAKCUMANBHOTO HanpaXeHus,
BO3HMKAIOLWEro B ce4eHUm TpyGbl npu aedopmaLum, U3 onbITHbIX
naHHbix, 300. [ns Gonee TOYHOro NOCTPOEHWUA NEBOW HacTu
BETBM CXEMaTM3WPOBAHHOI KpUBOW M3 ypasHeHUs backeuHa
NONY4YaeMm CTENEHHYIO 3aBUCMMOCTb:

N(o,) :=(G—°)m-Nm

r

a

Wcnonb3ya gaxHsie no paspywexuio Tpy6el N, BenuuuHy npe-
fiena BPeMEHHOTO CONPOTUBAEHNA T, nony4aem yron B u c no-
MOLLbIO CTENEHHOM! 3aBUCUMOCTH (CM. BbllE) — TEOPETUYECKYID
KpuBYIO ycTanocTu ana Tpy6ul U3 cranu 20, 0, MMa (puc. 4).

T.K. HanpaxeHus cBA3aHbl C fedopmaunamm, NOABNAETCA BO3-
MOMHOCTb OnpegeneHus HeobxofuMoro auametpa TpyObl AN Bbl-
[EepPUBAHWA ONPEeNeHHOro YNCNa MKIUYECKUX HarpyseH!i
(nnu Haobopor). Moka 370 MOXKHO CAENaTL TONLKO ANA T, B 30HE
VNPYriX HanpaXeHWiA, T.K. 3aBUCMMOCTb MeXAY AehopMaLueil 1
HanpsMXeHWAMI B 3TOI 30He YCNOBHO TMHEeHHas.

Mpumep.

Paguyc usru6a tpy6el Ha BapabaHe, MM,

p :=1500

Mpepen Tekyyectu ctanu 3, MMa,

0, =250

Mogynb ynpyroctu cranu 3, MMa,

E:=2+10°

OTHOCUTeNBHOE YANUHEHIE, COOTBETCTBYIOWEE NPeaety TeKy4ecTH,

u

E

E =

[}

§=1251¢*

lpaHuLa ynpyroi 30Hbl B CEYEHUM UK ONPeaenfemblid paguyc
Tpy6bl, MM,

y=g=*p,

y=1875

MpsAmas, NpoBeaeHHan ropu3oHTanbLHO U3 Touku 250 MIMa, nepece-
Yer KpUBYIO NPUBAN3NTENLHO B paitoHe 2 * 10° LMKIOB HarpyeHus,
T.e. NP1 Harpy3Ke O, = HanpsKeHue ynpyrocty, Marepuan yCnoBHoM
TpyObl paguycom 1,9 MM BbIGEPHKMUT JaHHOE KONMYECTBO LMKNOB.

MoskHo pewuTs u obpatHylo 6onee nonesHyio 3agayy, Ho
AaHHbIA NPUMEp HE MMEET NPaKTUYecKoi Nonb3sl, T.K. Tpyba
B peanbHOCTW NOABEPraeTcs nnacTuyeckum fedopmaunam,
Of{HaKO BaXHbIM ABNAETCA YCTAHOBNEHUE CBA3M MEW/Y OTHOCU-
TenbHON AedhopmaLinedt U HanpsXeHWeM B YNPYronnacTuyecKom
06nacTv u, cnegosarensHo, pelleHme BblllieyKasaHHoro npuMepa
AN YNPYronnacTUyeckoro cayvas.

1. YctaHoBKW ana o6CNYMUBaHWUA CKBAMMH C UCMONb3OBAHUEM
rMBKNUX KONOHH HACOCHO-KoMNpeccopHeix Tpy6: Y. 3 // Hedts, ras u
HedTexumma 3a pybexom. — 1992. — Ne 6.

2. Conpotusnexue marepuanos / Anekcangpos A.B., Motanos B.[.,
Nepwasut B.M. — M.: Boicw. wk., 2000.

3. Conpotuenexne matepuanos. Peogoceesr B.W. naeHas pepakuus
bu3nKo-MaTemaTuyeckoi nuTepatypel u3a-sa “Hayka”, 1970. r. Mocksa

4. [OCT 1050-74. Yrnepogucran KayecTBeHHan KOHCTPYKUMOHHAR
cTanb.
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Using the data of tubing collapse N, the value of tensile
strength limit o, we obtain angle B and with a power depen-
dence (check above) - theoretical stress-cycle diagram for the
tubing from steel 20, 0, MPa (fig. 4).

600 T T T

500

400 [~

Oa

300 -

200 -

#o6 1 1 1

0 500 1000 1500 2000
N(oa)

Puc. 4. TeopeTuueckas KpMBas yCTanocTu
Fig. 4 Theoretical stress-cycle diagram

As the stresses are connected with deformations there is an
opportunity to define the necessary tubing 0.D. to withstand a
specified number of cycle loads (or vice versa). Now it is possible
to calculate for 0 in the area of elastic stress, as the dependency
of deforming as stresses in this area is conditionally linear.

Example:

Bending radius of tubing on a reel, mm

p :=1500

Yield strength of steel 3, MPa

0, =250

Modulus of elasticity of steel 3, MPa

=29 107

Relative elongation that corresponds yield stress

IR .
E

£=1,25+107

The limit of elastic range in section or defined tubing radius,
mm

y=¢g*p,

y=1875

The straight line, drawn horizontally from point of 250 MPa,
will cross the diagram approximately in the area of 2 * 10° stress
cycles, that is under the load o, = elastic stress, the material
of relative tubing with 1.9 mm radius will withstand the given
cycle number.

It is possible to solve more useful task, but the given example
does not have any practical benefit, as the tubing actually is
subjected to plastic deformation, however, very important issue
is to establish connection between relative deformation and
stress in elastoplastic domain, and consequently, the decision
of the above mentioned task for elastoplastic case.

1. Units for well servicing with coiled tubing, part 3, 0il, gas and
petrochemistry abroad - 1992, No.6

2. Resistance of materials /Alexandrov A.V., Potapov V.D, Der-
zhavin B.P. M high school, 2000

3. Resistance of materials Feodosiev V.I. The main editorial staff of the
physico-mathematical literature. Publ. house “Nauka”, 1970, Moscow.

4, GOST 1050-74 carbon high quality structural steel
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BOJIHOBbIX KONTHOBUHIOBbIX

TEXHOJIOTH

AN MOBbILLEHNS
MPOAYKTVMBHOCTM CKBAXMH

THE EXPERIENCE OF APPLICATION AND APPLICATION FIELD OF

B.II. Ast6nenko, U.A. Tydanos,

C.H. ConoHUuH

(000 «HIIII Otin-Urnusupusry, T. Yoa),
10.P. Crepnapes (0AO «TatHedTb»),

10.B. lykbanos (0AO «<AHK “Bamredts”»)

V.P. Dyblenko, I.A. Tufanov,

S.N. Solonitsyn (011—Engmeenng, Ufa),
Y.R. Sterliadev (Tatneft),

Y.B. Lukyanov (ANK Bashneft)

KomnnexcHble BU6POBONHOBBIE TEXHONOTMM BO3AEIHCTBUA Ha
npu3aboitHyio 304y nnacta (MN3M) ans nosbiWeHUA NPOAYKTUBHOCTH
CKB)XXWH AABHO W WKMPOKO npumeHsnioTca B Bonro-Ypansckoit u 3a-
naaHo-Cubupckoit npoBuHUMAX, 33 pybexom. AKTHBHOE BHEJpeHue
B HeTAHbIX pernoHax Poccuu 1 MUpa KONTIOBMHIOBLIX YCTAHOBOK
B KOMNneKc paboT no pemMoHTY CKBaMuH 06ycnoBUNO co3pfaHue
cneumanbHbix Manoraﬁapmelx r’MApPoAMHaMHUYeCKUX reHepatopos
kone6anui tuna I[2B-2K u [[2B-3K, sknioyeHHbIx B cepTuduLm-
POBaHHbIN KOMNAEKC CKBaXUHHOro obopyposanua «CTPIHTIP»,
ANA UCNOMb30BaHUA B TexHonoruax no addextusHon ounctke HKT,
3aboes u M3 ckBamuH c npumeHeHnem 6e3mydToBOIN ANUHHOMEPHOIA
Tpy6sl (BAT). CywHOCTL TeXHONOr M4 NOAPOBHO U3N0KEHE B NaTEHTaX
W ypHane «Bpems kontio6unra» (N2 1, 2, 3, 2002-2003 rr.).

BHeppeHue BONHOBLIX TexHONOrMiA B Komnnekce ¢ BT Hayato B
2002 r. coBmecTHO ¢ AkTiobuHCKUM YKK 1 MM Ha HarHeTatenbHbixX
ckBamnHax soceMu HIAY OAD «TatHedtby». Hanbonswnii o6vem
BHeapeHns 8 — HITIY «AsHakaesckHedTo» — 18 ckaxuH u 8 HIY
«[ImanunoHedTby — 15 ckBawwmH, Beero Ha 15.08.2004 r. gbinon-
HeHbl 06paboTku 61 CKBaXWHbI, NPEAC TaBNAEHHON TepPUreHHbIMU
konnektopamu. Pacnpepenexue no 3KCHyaTauUoOHHbIM 06bEKTaM
cnepyouiee: B 9 CKBamUHaX — GOBPUKOBCKUIA FOPU3OHT HUMKHEro
kap6oHa, B 11 — feBoHCKMil nnact [, 8 40 — peBoHCKuMit nnact 4.
Oumncrka HKT u 3a6oes ckBamuH Bo Bcex cnyyasx 6bina 3¢»épekms-
HoM. N3 Bcex 06paboTok npu3aboitHbix 304 cksamuH (ON3), koTopsle
NpoBOAUNUCE METOAOM ruapoBubpoceabupoBaHus, a Ha 51 CKBaX K-
He — B KoMnnekce ¢ o6paboTHoit rpa3zesoit KMcnoToi, 6esycnew-
HbIMW OKa3anuck 3 (4,9 %), Bce — Ha obvekTe [l PoMawkuHCKOrO
MecTopoxpaeHua. Mocnepylowmuii aHanus matrepuanos ob6paboTok
noKasan, YTo Ha 3TUX CKBaXMHax paHee 6blM NPOBeAeHbl PEMOHTHO-
U30M13UMOHHbIe paboTel (PUP) usonupyiouumm (BbipasHUBaIOLLUMU
npounb NPUEMUCTOCTU) XUMUYECKUMW KOMMO3ULUAMMU, TO ECTh
HanUUo HekayecTBeHHLIN Noabop CKBAMMH-KAHAWAATOB reonoru-
Yeckumu cnyxbamn kak 3aKasuuka, Tak u ucnonHurens. Kpome Toro,
Ha HEKOTOPBIX CKBAXMHaAX BblN0 06HAPYIKEHO NPUCYTCTBUE TAKENLIX
(pakumit HedTM M OKanMHbI HKenesa B cocTase KonbmaraHTa. [ins
nossiweHus adpexTueHocTu OMN3 Takux ckBawuH B cocTas obpaba-
THIBAOWKUX XMMUYECKMX KOMHD3HLlIr1ﬁ cnegyetr BKnOYate CONAHYIO
kucnoty u pacteoputens ACMO. Ha 10 cksaxuHax, rae 6bina BbICOKA
BEPOATHOCTb 3aKONIOHHBIX NEPETOKOB MEXAY NPOAYKTUBHLIMU NpO-
cnosmu, 6binN BEINOAHEHBI cenekTuBHble OMN3 6e3 mMUHOKUCNOTHOM
06paboTKH, BCe OHW OKA3ANNCh YCNEWHbIMM.

Ha 6onbwuHcTBe U3 06paboTaHHbIX CKBaXWUH NPOBEAEHO TECTU-
poBaxue 3QdeKTUBHOCTU TexHoNoruu ruapoenbpoceabuposaHms B
CPaBHEHWM C TpagMLMOHHbIMK MeTofamMu AKTiobuHcKoro YKK u MM,

GOILED TUBING WAVE

TECHNOLOGIES

IN ORDER TO INCREASE

WELL PRODUCING ABILITY

The combined vibro-wave technologies of hottomhole
zone treatment for well producing ability increase are
widely and for longer time being used in Volgo-Ural
and Western-Syberian provinces and abroad. Extensive
introduction of coiled tubing units to the well servicing
in Russian regions and abroad stipulated for creation of
special compact hydrodynamic oscillators, type GD2V-2K
and GD2V-3K, that are included to a certified well servic-
ing system “Strenter” for the purpose of tubing string,
bottomholes and well bottomhole formation zone clean-
ing with coiled tubing. The technology is given in detail
in patents and Coiled Tubing Times magazine (N2 1, 2, 3,
2002-2003).

The introduction of wave technology along with coiled
tubing was started in 2002 by Aktubinski UKK and PM on
injection wells of eight NGDU of Tatneft. The greatest
volume of introduction in Aznakaevskneft is on 18 wells
and in Djalilneft on 15 wells. On a 15.08.2004 there were
accomplished 61 well treatment services represented by
terrigenous reservoirs. The distribution in accordance
with production facilities is following: 9 wells - bo-
brikovky horizon of lower carbon, 11 wells — Devonian
bed D, 40 - Devonian bed D.. The cleaning of tubing string
and well bottomhole zones in all the cases has been suc-
cessful. From all the bottomhole zone treatments, that
were conducted by hydro-swabbing, and with 51 well as
a system treatment by mud acid, the unsuccessful were
three attempts (4.9 %), all the treatments on D , Object of
Romashkinski field. The following analysm of treatment
materials showed that these wells had servicing-isolation
jobs performed, isolated by chemicals (equalizing injec-
tivity profile), so there is present low-quality selection of
candidate wells by customer geological surveys as well as
by executor surveys. Besides, a couple of wells showed the
presence of oil sinking fractions and iron scale in mud fill.
In order to increase efficiency of bottomhole treatment of
such wells, a hydrochloric acid and solvent ASPO should
be included to the treatment chemical composition. On
10 wells with high probability of behind-the-casing flows
between effective pays, there were performed selective
treatments of bottomhole zones without mud acid treat-
ments, all of them appeared to be successful.

The majority of the treated wells had been performed ef-
ficiency testing of hydro swabbing technology comparing
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TEXHONOTMKN N OBOPYAOBAHWE/TECHNOLOGIES & EQUIPMENT

W nepeas okasanace Bblwe B 1,5-3 pa3a. bonee Toro, Ha 14 ckBa-
KUHAX TPAAULMOHHbBIE METOAbI OKa3anuck 6e3ycnewHbiMK, U TONbKO
npUMeHeHue TexHONoruu rugposubpoceabupoBaHna No3BONUNO
CYULECTBEHHO YBENUYUTL MPUEMUCTOCT CKBaXMH. Ha 23 ckBamuHax
NpMeMUCTOCTb Nocne ruppoeubpocsabuposanuna yeennunnacs g 10
u 6onee pas.

BHeppeHWe 37O TEXHONOIMW Ha HAarHeTaTeNbHbIX CKBaMUHAX,
npeacTaBneHHbIX KapOoHaTHBIMU KONNEKTopaMu, Havanock ¢ 2003 r.
g [epmckoi 06nacTU COBMECTHO C CEPBMCHBIM NPeAnpUATUEM
3A0 «Ypan-[luzaitH». beina sbinonHeHa O3 Ha ogHON CKBaMMUHe
(o6bekT — nnact B, Bepeiickoro ropusoHTa cpepHero kapboua), B
pe3ynsTaTe KOTOPOI NPUEMUCTOCTL CKBAXMHBLI Bbipocna B 3,2 pa3a.
Beuay pe3koro coxkpatieHua 06beMoB peMoHTHbIX paboT B [epmckoi
obnactu npopabarsisaerca Bonpoc o BHeapeHuu B 2005 r. BONHOBbIX
KONTIOBUHIOBbIX TexHoNoruii cosmectHo ¢ 3A0 «Ypan-fiusaiiH-MHM»
Ha 6OKOBbIX CTBONAX CKBAXMWH MAanoro AUamMeTpa U Ha HarHeTate/IbHblX
ckBaxuHax 0AQ «YamypTHedTb».

B koHue 2003 r. 0AO0 «AHK “BawHedTs"» npuobpenc gee Kon-
TIOGMHIOBLIE YCTAHOBKM HEN0pyCcCKOro Nnpov3BOACTBa ANA PEMOHTA
CKBAMMH W nepepano ux B apengy 000 «bypKan». B 2004 r. 000
«HMNMN Oin-Nrxuuupunr» coemectHo ¢ 000 «bypKan» BHegpeHa
TEeXHONOrusA ruapoBubpocBabupoBaHnA Ha HarHeTaTeNbHbIX CKBaXMW-
Hax c kapboHaTHbiMM KonnekTopamu (nnact C,, 6awkupckoro Apyca
cpenHero Kap6oHa) Oromawesckoro mectopoxpaenus 0AO «AHK
“BawredTs”» (onepatop — 000 «HIAY KpacHoxonmckHedTb»).
[ina ob6paboTok BbinK NofobpaHsl pacnonoXeHHsle Ha HebonbLWoM
paccTosHMK Apyr OT Apyra 15 HarHeTaTeNbHbiX CKBAXWH, B KOTOPbIX
TEKYIWAA NPUEMUCTOCTb cocTaBnana 6-22 m3/cyT. npu ycTbesbix
paseneHuax 15,8-16,4 MMa, Torga Kak HavyansHas NPUEMUCTOCTb
cocrasnsana 400-500 m*/cyT. npu pasneHuax 10-14 MMNa. Bo Bce
CKBaM(WHbI 3aKaynBaeTca cTouHans soaa. K 2004 r. Ha Kaxpaoil cKea-
UHE YIKe CAeNaHO HECKONbKO PEMOHTOB: NOBTOPHaA nepdopauus,
CKO, ocsoeHune BbicokuM fasneHnem u cnyckom HKT co couBHbIM
knanaHom u ap. C Kaxasim nocneayowum peMoHToM 3 heKTUBHOCTL
paboT CHMKANach, yMeHbLWancs MexpemMoHTHbIN nepuop. Pabotel no
TEXHONOTUKM FUAPOBMOPOCBAGUPOBaHNA B KOMNNEKce ¢ 0bpaboTKoil
M3 pacreoputenem CHMX-7870 u conaHO# KMCNOTOI NPOBOAUNUCH
B uione-asrycre 2004 r. K 15.08.2004 r. ycnewHo BbinonHeHbl 06-
pabotku 15 ckBaxuH. MpuemnucTocTb nocne obpabotku coctasuna
100-350 m*/cyT. npy AaBneHusx 3akayku 50-15,0 MMa. Ysenuuexue
NPUEMMUCTOCTH COCTaBUNO OT 4 Ao 25 pas.

HakonneHHsbii onbIT 06paBoToK HarHeTaTeNbHbIX CKBaXWUH CBUAE-
TEILCTBYET, YTO OHKU Haubonee 3heKTUBHLI B Ceaylowmx Cay4anx
W YCNOBMAX: HA MHOTONNACTOBbIX CAOMCTO-HEOZHOPOAHBIX 0OBEK-
Tax; Ha CKBa(MHax ¢ Manoi rmybuHoi unu soobiye 6e3 symnda; Ha
CKBaXMHaX C ABHO BblPaXEHHBIM CKUH-3(DdEKTOM; Ha CKBaMMHAX C
MUHUMaNbHLIM KONMYECTBOM NpPeAblAyIiNX peareHTHbIX (0cobeHHo
IUHOKUCNOTHBIX) 06paboToK; B NpodunakTUYeckux Lensax — Ha
CKBaXXMHax, NPUEMUCTOCTb KOTOPLIX MOHOTOHHO CHWXanack B Npo-
Liecce IKCnNyatauuu, Ho He ynana Ao Hyns.

Wcnonb3oBaHue rUApPOAMHAMUYECKMX T@HEpaTopoB No3Bso-
NAET 33 OfuH peitc npoussecTu ouncTky HKT oT napaguHoBbIx
OTNOXEHWN, OYUCTUTL 3260, NPOBECTU AeTanbHylo NpopaboTky
BCEX WHTepBanos nepdopauuu No BCeN TONUMUHE, NPKU 3TOM NPO-
AOMKUTENBHOCTL BCEX ONEpaLuii Ha CKBaXuHe, Bkntoyan N3P, He
npesblWaeT AByX CyToK. Mmes Gonbwoil onbiT paboT no BoccTa-
HOB/IEHMIO NPUEMUCTOCTH CKBAXMH CO WTaTHLIM 060pyAOBaHNEM
u 6purapamu KPC B oguHaKOBbIX reonoro-pu3u4eckux ycnoBuax,
MOXEM KOHCTaTMpOBaTh, YTO 0bliee BPeMA PEMOHTA CKBA-HWH C
KONTIOOGUHTOBLIMU YCTaHOBKAMK cOKpalyaeTca 6onee yem 8 3,5 pasa
NPy BbICOKOI 3heKTUBHOCTHU. B HacTosLee Bpema anpobupyoTtcs
B NPOMBICNIOBBIX YCNOBUAX HOBbIE BUAB CKBAXMUH-HbIX YCTPOWCTB,
coBMewaiowmx oynctky M3 c ucnonb3oBaHMem BONHOBLIX U fie-
NPEeCcCUOHHbIX BO3AENUCTBUA.

Ha ocHoBe UMetoLLerocs onbiTa AOCTUrHYTa NpefBapuTenbHas 4oro-
BOPEHHOCTL 0 npoBeaeHnu B 2005 r. pabot no O3 HarHeTaTenbHbIX
ckaxuH cosmectHon (Cupusa—Shall) komnanum «Anb @ypat» (Al

}
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to traditional approaches of Aktubinski UKK and PM, that
appeared to be 1.5-3 times higher. Moxreover, traditional
approaches showed to be ineffective for 14 wells, and
application of hydro swabbing allowed to significantly
increase well injectivity. Injectivity of 23 wells increased
in 10 and more times after hydro swabbing services.

The introduction of this technology on injection
wells, represented by carbonate reservoirs was initiated
in 2003 in Perm region along with servicing enterprise
Ural-Design. There has been preformed bottomhole zone
treatment on one well (target - formation V, of Vereian
horizon of middle carbonate), as a result well injectivity
increased in 3.2 times. Due to drastic reduction of ser-
vicing activity volumes, in Perm district there has been
studied a question on introduction in 2005 along with
Ural-Design-PNP of coiled tubing technologies on slim
well sideholes and injection wells of Udmurtneft.

At the end of 2003 ANK Bashneft purchased two
coiled tubing units of Byelorussian manufacture for well
servicing and rented them to BurKan. In 2004 0il-Engi-
neering along with BurKan introduced hyro swabbing
technology on injection wells with carbonate reservoirs
(formation S, of Bashkirian layer of middle carbon) of
Yugomashevski field of ANK Bashneft (operator NGDU
Krasnoholmskneft). In order to perform treatment there
were selected 15 injection wells located not far from each
other. The initial injectivity of wells was 400-500 m*
per day at a wellhead pressures of 10-14 MPa. Run-off
water is pumped into the wells. By 2004 each well has
a couple of services performed - repeated perforation
services, acid treatment, high pressure pumping along
with tubing string running in with stripping valve and
others. After each following servicing operation the effi-
ciency of jobs declined, overhaul life was getting shorter.
Hydro swabbing jobs with bottomhole formation zone
treatment with solvent SNPH-7870 and hydrochloric acid
were performed in July-August of 2004. By 15.08.04 the
services have successfully been performed on 15 wells.
The injectivity after treatment totaled 100-350 m? per
day at pumping rates of 5.0-15.0 MPa. The injectivity
increased in 4-25 times.

Basing upon the gathered experience of injection well
treatment we come to the conclusion that it is the most
effective way under the following conditions: shallow
wells or wells with no sump, wells with skin-effect, wells
with minimum number of former treatments (especially
with mud acid), and as a preventative measure - wells
with steady declining injectivity as they were operated,
but did not declined to zero.

The use of hydrodynamic oscillators allows cleaning
of tubing string from paraffin deposits in one trip, to
clean bottomhole zone, to work on perforating intervals
by thickness, so the duration of all the operations on a
well, including pre&post workover activities, does not
exceed two days. Possessing voluminous experience of
restoration of well injectivity with standard equipment
and work-over crews in the same geological-and-physical
conditions, we could ascertain that the total well servic-
ing time with coiled tubing units in reduced in 3.5 times,
maintaining high treatment efficiency. Nowadays there
have been tested new kinds of downhole tools in a field
conditions, combining bottomhole zone treatment and
a use of wave and depression impacts.

Basing on the present experience, in 2005 there is
an agreement to conduct services aimed at bottomhole
treatment of injection wells of joint venture (Syria-Shall)
Al-Furat in Syrian Arab Republic on fields Tarak, Oma, Sa-




Furat) B Cupuiickoit Apabckoit Pecnybanke Ha MeCTOpOXMAEHUAX
Tapak, Oma, CabaH 1 gp. KomnaHueit, ucxoga u3 aHanusa IKOHOMM-
YECKUX U BPEMEHHBbIX 3aTpaT, NPUHATO peleHue o LenecoobpasHocTy
NpUMEHEeHWA BONHOBLIX TexHoNoruin Bosgeicteua Ha M3, Takke
paccMaTpuBaeTca BONPOC 0 BHEAPEHWM YKa3aHHbLIX TEXHONOTMIA Ha
MEeCTOPOXJAEHMAX UTanbAHCKOTO KoHUepHa ANI.

B03MOXHOCTM BONHOBbIX TEXHOMOMMIA B KOMNAEKCE C KONTIOBUHIO-
BbIMM YCTAHOBKaMM He OrpaHWYMBaIOTCA ONMCAHHBIMK BbILE NPUMEpPa-
mu. Mo HaweMmy MHeHUI0, BeCbMa NEPCNEKTUBHBI TAKUE HaNPaBNEHUS,
Kak 06paboTKU rOpU30HTaNbHBIX CKBaXWH U BOKOBbIX CTBONOB, M30-
NALUUA BOAONPUTOKOB, NOATOTOBKA CKBAMMH K NPOBEAEHMI0 METOA0B
yBenuyeHua HedTeOTAAYM 3aKAYKOW OTOPOYEK XMMPEAreHTOB M
NUKBUAALUKM OCNOMHEHUIA MPKU UX OCYLIECTBNEHUM.

1% D /P A

1. NareHt PO Ne 2228437. Cnocob M30nauMM BOAONPUTOKA, UIN
ra3onpuToKa, Unn 304 nornowenus / fisibneqko B.MN., Tydanos U.A.
nap.

2. NateHt PO Ne 2144440. Cnocob Bo3byxaeHns konebaHuit noToka
HUAKOCTU U TMAPOAMHAMUYeCKUiA reHepaTop Konebanuit / [bibnen-
ko B.M., Mapuykos E.10. u gp.

3. iei6nenko B.M., Tychatos U.A. u gp. MoBbiweHWe NPoAYKTUBHOCTH
CKBAWH KONTIOGWHIOBLIMU YCTAHOBKAMM C UCNIONb30BAHWEM BOHO-
Bbix TexHonoruit // Coiled tubing times. Bpems konmio6unra. — Ne
7. — Anpens, 2004. — (. 18.

ban and others. Company, basing on analysis of time and
money expenditures, has made a decision on expediency
of application wave technologies for bottomhole zone
treatment. There is also a question on introduction of
mentioned technologies on fields of Italian group ANI.

The capability of wave technologies along with coiled
tubing units is not limited with the examples given above.
According to our point of view such trends as treatment
of horizontal wells and side-holes, isolation of water
production, preparation of wells for stimulation activi-
ties by pumping fringes of chemicals and abandonment
of problems arising in the course of operations are very
prospective.

1. Patent of RF No.2228434, Way of water production or
gas flow or thief zone isolation. Dyblenko V.P. Tufanov
LA. and others.

2. Patent of RF No.2144440. The way of fluid flow pulse
agitation and hydrodynamic oscillator. Dyblenko V.P.,,
Marchukov E.Y. and others.

3. Dyblenko V.P., Tufanov I.A. and others. The increase of
well productivity with coiled tubing units with the use
of wave technologies. Coiled Tubing Times. No.7 April
2004. page 18.

Pe3ynetatei paboThi no BHeppeHUIo KONTIOGMHIroBoi BONHOBOMK TexHonornn 000 «HMM OAn-UHKUHUPUHT»
Ha lOromaweeckom mectopoxmaenun 0AO «AHK BawHedTs»

The results of work on introduction of CT wave technology in Oil-Engineering on Yugomashevski field of ANK Bashneft
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NPOWU3BOACTBO

U NIPUMEHEHME A30TA,

'EHEPUPYEMOTO HA MJIOWALKE CKBAXWHbI

C.B. MoTexus,
3A0 «I'PACHC»

S.V. Potekhin,
CJISC GRASIS

OF NITROGEN GENERATED AT THE WELL SITE

PRODUCTION
AND APPLICATION

CeropHa YenoBeyeCTBO MCMONBL3YET LWMPOYARILMIA CMIEKTP 3HEp-
rOHOCUTENe — OT APEBECUHBI 10 CONHEYHON IHEPrM, HO HW ANA
KOTo He CeKpeT, YTO CamblM 3Ha4UMbIM [NA BCEX NPOMBILAEHHO
pa3BuTLIX CTpaH aBnsaeTca HedTb, HagepHoe, ByaeT NUWHUM roBo-
PUTL 0 TOM, 4TO BONPOC A06bINK HedTH, a TaKXHE BONPOC OCBOEHUS
HOBbIX MECTOPOXAEHMIT AaBHO CTaNl HE TOJIbKO IKOHOMUYECKUM,
HO W NONUTUYECKMM, MOXHO CKa3aTk, 3TO OAWUH U3 BaKHENLW WX
thakTopos, onpefenAlowmMx cTabUNbHOCTL PerMoHoB. 3anacel
YrMeBofopoaos, Kak W BCeX MPOYUX MONE3HLIX UCKOMAEMbIX,
OrpaHuyeHsbl, MMEHHO NO3TOMY UX A06bIYa U nepepaboTka Bcerga
BbIM TOUKON NPUNOKEHUA HAYYHO TEXHUUECKON MbICAU.

OpHOW M3 XOpOWO W3BECTHLIX Ha 3anaje, HoO ManooCBOeH-
HOW y Hac TexHonoruei apnaercs KonTobuur. Cyte gaHHoM
TEXHONOTUU — B UCNONB3OBAHWUM ANUHHOW CTanbHOR TPyObI
AuameTpoM He Gonee 101 MM, 4OCTATOYHO rMBKOI, Ans TOrO
Y106 bl BbITE HAMOTAHHOM Ha BONbILYIO KaTYWKY, U 06NaAAIWEN
3anacoM NpOYHOCTH, NO3BONAIOWMM NPOBOAUTE paboTkl NoA
BLICOKMM fasneHuem. C noMolLblo 3TOIN TEXHONOTMU MOMHO
obecneyunBarh 3aKayKy B NNacT raz006pasHbIX U MULKUX Cpes,
YTO NO3BONAET NPOBOAUTL OCBOEHUE CKBAMMWH, KUCNOTHYIO W
WHYIO OYUCTKY CTBONA CKBaXKMHbI, BypeHue Ha fenpeccuu, KoH-
CepBaumio CKBaMmnH 1 PALS APYTUX TEXHONOTMYECKNX onepau.nﬁ.
37a TEXHONOTUA NO3BONKUNE NOBLICUTL PEHTABENLHOCTb CKBAMNUH
W yMeHbWUTL cebecToMmMocTs 406bIBAEMBIX YINEBOAOPOLOB,
C NOMOUWbIO TEXHONOTUM KONTIOBWUHTA YAANOCh 3HAYUTENLHO

Today people use the widest range of energy sources — from
wood to solar energy. However, it is not a secret that the most
important energy source for the industrialized countries is hy-
drocarbons. Probably it would be not necessary to mention that
the issue of oil and gas recovery, as well as exploration of new
fields is not only an issue of economics, but of politics also. It
is possible to say that this is one of the most important points
affecting the stability of the regions. Deposits of hydrocarbons,
as well as other mineral wealth are restricted, thus recovery
and processing were always targets for technological, scientific
and engineering conception advances.

COILED TUBING (CT) is one of the most advanced western
well services technologies, but currently not widely applied in
Russia and CIS countries. The key of this technology is to use
steel tubing with 0.D. not exceeding 101 mm, that is flexible
enough to be spooled onto a large reel, and durable enough to
conduct operations under high pressure. The tube is injected
into a well in continuous manner with the use of the main
component of the coiled tubing equipment, the injector. With
the help of the technology it is possible to provide pumping of
gaseous and liquid media into the well and formations. Some
applications of CT technology include pumping acid through
the CT for hole cleaning, pumping of nitrogen to bring on a well,
underbalanced CT drilling, well conservation and a number of
other technological operations. This technology is designed
to increase well output and reduce costs of
hydrocarbon production. Time needed for
well workover and easy well completion can
be significantly reduced using CT technology
to replace existing methods..

Many CT operations require the availability
and application of rare gas, for example — well
development and well workover. Remote
regions suffer from a lack of availability of
rare gas such as nitrogen. It is difficult to
find this gas there due to logistical problems.
This fact is an important restricting point for
the promotion of CT technologies and of well
services for hydrocarbon production in the
Russian market The cost of nitrogen supply
to the field in remote areas is very high such
that the economical effect of CT applications
is negatively affected.

Significant financial investment was spent
on development of a system that produces rare
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COKPaTUTb CPOKM PEMOHTOB CKBAMUH U
YMpPOCTHTb UX OCBOEHME.

Bo MHOrMX cny4asx npu npoBefeHnuu
paboT ¢ KonTiobuHrom Tpebyetcs uc-
noNb30BaHWE MHEPTHOTO ra3a, Hanpumep
NpW OCBOEHWUM CKBAXWH, KANUTANbHOM
peMOoHTE, @ TaKXKe MPU KOHCepBaumuu
cKBaXWH. Ana yaaneHHslx 06LeKTOB
HedTeA06bIYM AOCTaBKA Hanboee YacTo
HCcnonb3yemMoro npu nogobHeix pabotax

razoo6pa3Horo Beuwecrsa — a3oTa b
CylWecTBeHHO 3aTpyAHeHa. 3to obcros- e
TeNbCTBO CTAN0 HeManoBaXHbIM CAep-
HuBaOWMUM haKTOPOM ANA NPOABUMKEHNSA
TEXHONOrUM, B YACTHOCTH, HA POCCUNCKMIA
PHIHOK ycnyr B cepe fo6bI4M yreBo-
popogHoro ceipesi. Cebectonmocts fo-
CTaBNAEMOro Ha MECTOPONAEHUA a30Ta
MOMET AOCTUraTh HECKONbKWUX AECATKOB
ThiCAY pybneit, 4To CBOAUT HA HET 3KOHO-
Miyeckyio 3 HeKTUBHOCTb NPUMEHEHUA
TEXHONOrMK KoNTIoOUHra. S

3HayuTenbHble GUHAHCOBbIE Cpen- = SN P
cTBa ObiAM NOTPayeHbl Ha CO3AaHNUe CUCTEMBI, no3sonaioLLe
obecneynts Nosy4eHe WHEPTHOTO ra3a HenocpeacTBeHHo Ha
obbekTe f06bIYM HEDTH, BHE 3aBUCUMOCTU OT PacnoNoMeHus
o6beKTa 1 KAMMaTu4eckux ycnoeuii paborsl. PaspabotaHHsie
B paMKax 3TOr0 NPOeKTa CuCTeMbl Ha 6asze KPUOTEHHOro U
aacopbUMOHHOrO METOJ0B NOAYYEHWUA a30Ta OTHACTH pewany
npo6nemy, Ho ABNANUCH HEHAARKHbIMU, TPOMO3AKNMI U TDYAHO-
TPaHCNOPTUPYEMbIMU, @ NONYHAEMbII C TOMOLLBIO TAKHX CUCTEM
ras B paje cny4aes He YA0BNeTBOPA/ TPebOBaHNAM CHUKEHWUA
cebecToMMOCTH, KpOME TOTO, BO3HWKa/MU CEpbe3Hble TPYAHOCTH
npu paboTe C BbICOKMMU AaBAEHUAMY, TpebyembiMu B paae
onepauyil TEXHONOTUW KONTIOOMHTa.

MonoxeHue CyWecTBEHHO U3MEHUNOCH K Ny4LIEMY C NOABNE-
HWeM Ha pbiHKe MeMBpaHHbIX rasopas’fienuTenbHbix CUCTEM. B
(M3MYECKYI0 OCHOBY METO/AA NONOXKEHO CBOWCTBO MeMOpaHHoro
BOJIOKHA NPOMYCKaTh MONEKYNbI Pa3/IMYHbIX ra30B C HEOANHAKO-
BbIMU CKOPOCTAMM. B UaCTHOCTH, A1 NOYYEHMSA ra3006pasHoro
a30Ta Ucnonb3yetcs Membpana, npeAcTaBnawWas coboit nonyio
TPY6KY CO CreuuanbHbiM NOKPLITUEM CTEHOK, NO3BONAIOLIUM
€O 3HaYyuTenbHo GOAblIEH CKOPOCTbIO, YEM MONEKYNLI a30Ta,
NPOHNKATb MONEKYNaM KHCNOPOAA W BOAb, 4TO AAET BO3MOX-
HOCTb OpraHW30BaTh NoNyYeHue azoTa Tpebyemoi YNCTOTLI U3
aTMocthepHoro Bo3gyxa. B ciyyae npuMeHeHUs MemOpaHHbIX
ra3opasfenuTenbHbIx CUCTeM BCe, 4To TpebyeTcs AOCTaBUTD K
MECTy MCNoNb30BaHWA ra3oo6pasHoil cpeabl, — KoMnpeccop-
HbIil arperar U MembpaHHblit 6noK. 3a CYeT Manbix rabaputos
MeMbpaHHoit ra3opasfenuTenbHoM CUCTEMBI U KOMMPeCcCOopHBIi
arperar, U reHepaTop noay4eHus a3oTa MOXKHO Pa3sMecTUThb Ha
LWaCCH rpy30BOi MALWMHBI M 06ECNeUUT BHICOKYIO MOGUABHOCTS
CUCTEMbI B LENOM.

Ha pbiHke Poccuu nopobHbie cuctembl Obinv Bnepsbie
npepacrasneHsl 3A0 «fa3opa3penutencHblie CUCTEMbI» (3A0
«TPACUC»). OHO Hayano akTMBHOE OCBOEHMWE CaMbix COBpe-
MeHHBIX TexHonorui paboTsl ¢ rasoobpasHbiMK Cpefamu, U
KakK OCHOBHOE HanpaBneHue AeSTeNbHOCTU KomnaHuu Gbina
BbibpaHa MemGpanHas TexHonorus. B HactoAwee spema 3A0
«TPACUC» saBnAeTca Npou3BOAUTENEM WWPOKOro CNeKTpa ra-
30pa3fienuTenbHoro 060pyaoBaHuA, B TOM YUCe W YCTAHOBOK,
npeaHa3HaueHHbIX AnA paboTbl Ha HeGTAHbIX MECTOPOXACHUAX
COBMECTHO C TEXHONOrMeit KonTibuHra. MembpaHHbie CUCTEMbI
ANA NONYYeHUs razoo6bpa3Horo asota, NPOU3BOANMbIE KOMNAHN-
el «TPACWC», noNHOCTbI0 a4anTUpoBaHbl ANs UCNONb30BaHWA BO
BCEX KMMaTU4eckux noscax Poccuu, a KOMNaKTHble pasmepbl
ra3opasfenuTenbHblx 610KOB, KaK y)Ke 0TMeYanocs, No3BoNAoT
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gas directly on a field, not depending on location and climate
working conditions. Systems developed within the framework
of the project, based on cryogenic and adsorption methods
partially solved the issue, but were not reliable and were bulky
and hard-to-carry systems. The produced gas in many cases did
not comply with requirements of cost reduction, besides, there
appeared serious difficulties while working with high pressures,
required in a number of coiled tubing operations.

The problems significantly improved as membrane gas-sepa-
ration systems appeared on the market. A physical basis of the
method was the ability of membrane fiber to let molecules of
different gases through with different speeds. In particular, in
order to get gaseous nitrogen, a membrane that represents a
hollow tube with a special wall coating is used. This membrane
allows water and oxygen molecules to pass through with sig-
nificantly higher speed than nitrogen molecules. In turn, this
permits nitrogen of a necessary purity from atmospheric air to
be obtained. In case of membrane gas-separating systems use,
all that is necessary to do is to deliver compressor and mem-
brane unit to the point of use of gaseous media. Because of
the small dimensions of the membrane gas-separating system,
compressor and nitrogen producing unit it is possible to install
it on truck chassis. This provides unit mobility.

JCSC “Gas Separating Systems” (GRASIS) was the first
company that represented such systems on Russian market.
The company mastered the state-of-the-art technologies of
gaseous media production on site. The company selected mem-
brane technology as the main focus of activities. Now GRASIS
is a manufacturer of a wide range of gas separating equipment,
as well as units for oilfields along with CT units. Membrane
systems for gaseous nitrogen production, manufactured by
GRASIS are fully adapted for the use in all the climatic zones
of Russia. These systems are compact and easily transportable
on one truck chassis or in a container in portable sections. At
this time a big system performance is provided, and it means
that the demand of the field for the rare gas has been covered
in full. The unit mobility allows for quick transportation to
the point where they require it for the servicing activity with
nitrogen.

Additionally, we would like to mention the reliability rating
of membrane gas separating systems and mobile units produced
by GRASIS. Operating in the hostile climate conditions, 24 hours
per day, under high pressures, the units were very efficient
and reliable. Such reliability is determined not only with the




pa3mewarb UX BMECTe C KOMNPECCOPHbIMM
arperaramy Ha LIAccK rpy3oBOro TpaHcnopTa
WnW B KOHTeiHepe. lpu 3TOoM peanusyercs
Gonblwas NPoU3BOANTENLHOCTb CUCTEMBI, @
3Ha4uT, B nonHom obveme obecneynsaioTcs
NOTPeBHOCTM MECTOPOXAEHUA B MHEPTHOM
rase. Mo6unLHOCTL YCTAHOBKM no3sonsert
obecneyunTb BbICTPOE NepeaBHUKEHIUE CUCTEMbI
B TOYKY, FA€ cyulecTsyeT Heo6X0ANMOCTb B
CepBUCHbIX paboTax Ha CKBAXMHE C UCNONb-
30BaHMeM azoTa.

CTouT oTpensHo OTMEeTUTb BbiCOYaMuWyio
HafeXHOCTb U 6e30TKa3HOCTL MeMBpaHHbIX
rasopasfieNuTentHbIX CUCTEM W NepeaBuiK-
Hbix cuctem 3A0 «TPACUC». Pabotas B cambix
CNOMHbIX KTMMaTUYECKMX YCNOBUAX, 24 yaca B
CYTKM, NPW BbICOKWUX LABNEHUAX, YCTAHOBKM OT-
NMYHO 3apeKoMenaoBanu cebs. Takas Hagex-
HOCTb 06yCNOBNEHA HE TONLKO 0COBEHHOCTAMM
camoro metofa (MemBpaHHsle cuctemsl He 6o-
ATCA BUOPALMIA, TPACKM, Nepenagos TeMnepatyp U BAaKHOCTH),
HO W BbICOKWM Ka4yecTBOM MCMONHEHWA ra3opasfenuTenbHbix
ycraHosok 3A0 «PACUC». Ucnonb3ys noteHuuan o60poHHbIX
33BOJ0B, COTPYAHMKAM M HAYYHbIM CMEUMANUCTaM KOMNaHWM
yAanoce paspaboTatb M CO34aThb ONTUMU3UPOBAHHbBIE, NPOBE-
PeHHbIe MHOXEeCTBOM UCMLITAHUI CUCTEMBI BLICOKOTO KayecTsa.
B HacToAuwee Bpemsa Gnarogaps pa3paboTaHHbIM TEXHONOMMAM
n HakonnexHomy onbiTy 3A0 «TPACUC» 3aHUMaeT nuaupyioulyio
NO3ULMIO Cpeay KOMNaHui, 3aHUMaIOWMXCs BONPOCamMm raso-
paspeneHus, ABNAACL eAMHCTBEHHOW KomnaHuen B Poccum,
npepnarauei camblil WHPOKKUIA CNEKTP MOBUABHLIX CUCTEM
Ans paboThl Ha HedTerasoBbix MECTOPOXKAECHUAX.

lepeyncneHHblie npeumyLecTsa MeMBpaHHbIX YCTaHOBOK, UX
NpOCTOTAa U HAAEKHOCTb NO3BONMAU B HECKONLKO Pas CHWU3UTH
cebecToMMOCTb a3oTa. Ocraetcsa HadeATbCA, 4TO yaewesneHue
MCMNoNb3yemoro MHepTHOro rada obecneunt 6onee UHTEHCHBHOE
pasBUTHE TEXHONOTUM KONTIOBMHIA HA POCCHIACKOM phiHKe, Ee
npumeHeHue byaet 6onee Bcero onpaaaHHbIM UMEHHO Ha MEC-
TopoxaeHusx CHI, yto obycnoBneHo ocobeHHOCTAMK 3aneraHns
YIMeBoAopoaos B nopope. MoBblleHWe NPOU3BOAUTENbHOCTH
CKBAXMH M OCBOEHWE Tex MeCcTOPOXAEHMNH, KOTOpPLIE paHee
CYMTaNUCL HepeHTabenbHbIMU, MO3BONUT NOAHATL HedTera-
30BYI0 OTPACAbL Halleil CTpaHbl Ha 6onee BbICOKWIA YpoOBEeHb U
byner copeiicTBOBaTL CTABUIBHOCTH POCCUIACKON IKOHOMMUKM
B Lenom.

method itself (membrane systems are vibration, temperature
drop and humidity resistant), but also with high quality of gas
separating systems of GRASIS. Employing potential of military
factories, the workers and research officers managed to develop
and create optimum reliability in the field. Nowadays, because
of developed technologies and wide experience, GRASIS enjoys
theleading position among the companies involved in gas sepa-
ration in Russia. Also, GRASIS is the only company in Russia
offering such a wide range of mobile units for production of
nitrogen generation in oilfield operations.

The listed advantages of membrane units, their simplicity
and reliability result in the cost of Nitrogen to the field being
reduced many times over. It is desired that the reduction
of rare gas prices provides for more active development of CT
services on Russian market. CT application would be justified on
CIS fields also, especially those whose hydrocarbons are located
inremote areas. The increase of well output and development
of fields that were considered unprofitable allowed oil and
gas industry of our country to reach new high levels. These
technologies could also contribute to the stability of Russian
economics in general.
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IPC Intekh

PECULIARITIF_S OF

CT DRILLING
OPERATIONS IN
BASHKIRIA

Mpowno 6onee aByx net ¢ Hayana ocsoeHus AHK «bawHedTs»
TEXHONOTUM BypeHua Ha [enpeccuu C NPUMEHEHNEM TMOKUX
Tpy6. Kak u nioboe HaymHaHue, 3Ta TexHonorua notpebosana
60nbLIMX MaTepPUANbHLIX U MHTENNEKTYaNbHbIX 3aTparT. B peynb-
Tate Gbin paspaboTaH u U3roToBNEH KoMNneKe fns BypeHua Ha
rubKux Tpybax Ha aenpeccuiu, 0CBOEHME U COBEPLIEHCTBOBAHWE
KOTOPOro NpoAonKaeTcs U no ceil geHs (puc. 1). 0aHaKo okasa-
NOCh, YTO ANA KA4eCcTBEHHO paboTbl KOMNNEKCa HeJoCTaTOYHO
cobparb oTaensHele 3nemedThl (Mo6GunbHas KonTwGUHroBas
YCTaHOBKa, HACOChI, KOMNPECCOPbI U T.A.) B AUHbLIA MEXaHU3M.
Mepebie e MeTpbl BypeHus ybeaunn Hac B HEOOXOAUMOCTH
nepecMoTpa HEKOTOPLIX BOMPOCOB.

XapaKTepHbiit npumMep — KOHTPOAb 33 paboToil opueHTaTopa.
Wcnonb3yetca ruapaBauyecknii opueHTaTop, NopopayuBa-
wuin KHBK guckpetHo no 20° no Yacoeoi ctpenke. [losopot
OCYULECTBAAETCA 33 CYET YBENUYEHUA NEPenafa AaBneHUA Haf,
nopwHem u nop Hum. MNMpobnema 3akno4anace B NOAYYEHWUU
cefeHnit 06 yre nosopoTa opueHTatopa. M3-3a cnoxHoc-
TU YCTAHOBKM TENECMCTEMbI MO
opueHTatopoM (Tenecucrema c
NPOBOAHBIM KaHanoM CBA3W Tpe-
6osana 66l pa3paboTku cneym-
anbHOro CKOJNb3AULEro KOHTaKTa)
npeAnonaranock BECTW KOHTPONb
3a cpabarbiBaHueM opueHTaTopa
U, KaK cnepcTBue, 3a YrnoM yc-
TaHoBKKM oTknoHuTens (YY0) no
NOKa3aHMAM AATYMKA AaABNEHMA
(cuuTbiBaHWE KONUYECTBA CKAYKOB
AABNEHUA Ha KPUBOW M3MEHeHUA
pasneHun). OpHako Ha npakTUke
0Ka3anoch, YTO UMEIT MeCTO Kak
NoMHble cpabaTeiBaHUA, TaK u
OTCYTCTBME MOBOPOTA, 0COBEHHO
B NPUCYTCTBMW a3pUpPOBaHHOIA
Kupkoctu (puc. 2, a). B ceasu
C 3TUM ObINO NPUHATO pelieHue
0 pa3paboTKe U U3roTOBNEHUU
CneyuansHoro Moayns, no3sona-
louwero KoHTponupoeats YY0. B
pesynbTare 3701 paboTbl NoABUNCA
Hogblil 3nemeHT B KHBEK —mopyns
U3MEPEHUA MONOKEHUA OTKNO-
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It has been two years since ANK Bashneft has started
mastering of underbalanced drilling with coiled tubing.
As any new undertaking, this technology required huge
money and intellectual expenditures. As a result there was
developed and created coiled tubing system for underbal-
anced drilling. They are still working on mastering and
enhancement of it even today (fig.1). However it turned
out that in order to provide proper system operation it is
not enough to assemble separate units (mobile coiled tubing
unit, pumps, compressors and so on) to a single system. The
first meters drilled convinced us that we should reappraise
some of the issues.

The typical example - the orienter control (there has been
used hydraulic orienter, that rotates BHA discretely in turns
of 200, clockwise. The rotation effects due to pressure drop
increase above and under a piston). The issue was to obtain
information on orienter rotation angle. Because of difficulties
in installation of telemetry system below orienter (telemetry




NMpuemMHas nuHus
Intake line

JInHnA HarHeTaHus
Discharge line

Puc. 1. KonTio6uHroBbli KoMnneKc ana 6ypenns Ha aenpeccun
Fig. 1. Coiled Tubing System for Underbalanced Drilling

Hutens (MUNO), cospanubiit cneyunanuctamn BHUUTUC (r.
Oxtabpbckuit). MUMO pacnonaraercs nog opuUeHTaTopoM,
nepefaya AaHHbIX OCYLECTBNACTCA N0 3NEKTPOMArHUTHOMY
KaHany cBA3u Ha Tenecuctemy (puc. 2, 6).

Boobuje, obecneyeHue HageKHOro OPUEHTUPOBAHUA UHC-
TPYMEHTa OCTaeTCA CNOXHbIM. [pUMeHeHUe ruapasnnyeckoro
OpueHTaTopa umeert cBol cneuudury. [na ocylwectsneHus
NoBOPOTa HEOOXOAUMO BKNIOYEHUE/BbIKNIOYEHUE OCHOBHOrO
bypoBoro Hacoca, TeM CaMbiM Hapywaercs cTabunbHOCTL
TMAPABNMYECKOro peXxuMa co3faHnus aenpeccuu. A yyuTbiBas
Heo6X0AMMOCTb NOCTOAHHOW KOPPEKUMM CTBONA CKBAMMUHbI,
372 0C06EHHOCTb BbI3bIBAET CHUKEHUE NOKa3ateneit bypeHus
B Uenom. B bnumaiiiwmx nnaax — MUcnbITaHWA IneKTpomexa-
HMYECKOro OpUeHTaTopa C KabenbHbIM KaHanom CBA3M, U3roTas-
nueaemoro 000 «HC» (r. Yda), uckniovaiowero sozaencrene
Ha rMApaBAnKY pexuma BypeHus Ha genpeccuu.

[pu 0CBOEHUM TEXHONOT MM NPUXOAKUNOCH AOPABATLIBATL Y3NbI U
MEXaHu3Mbl, NOCTABNACMbIE CMEXHBIMU NPEANPUATUAMM, TAK KaK
MHOT1e 3N1IeMeHTbl Komnnekca 6biin pa3paboTtaHsl M M3roTOBNEHI
BrepBble, NPK 3TOM eCTECTBEHHBI HEKOTOPbIE HeAOoPaboTKU KOHC-
TPYKUMiA, Hanpumep, NOAroToBKa MOBUALHOM KONTIOBMHIOBOI
ycraHosku M4001 k paboTe B ycnoBusAX NOHWMKEHHBIX TeMnepa-
Typ. Pabortbl cBenuck K ykpbiTHio u ob6orpesy MBO, yctaHoBKe
TennoBow nywku nog 6apaban c rubkoi Tpy6oii.

Xota 1 ypanock obecneyuts paboTocnocobHOCTL KOMNNEKEa,
ans 6onee apeKTBHON paboTbl HEOBXOAMMO peLLeHue HeKo-
TOpbIX BONPOCOB.

Hanpumep, MOHUTOPHHT COCTOAHUA rMBKOM TPYGbI NO-NpPEXHEMY
cBoAKTCA K cyety Konnyectea CMO Ha meTp rubkoil Tpy6bl. Ecaun

HacocHas ycraHoBKa
Pumping unit

Mo6unbHaa KonTrobuHrosas
ycTtaHoBka M4001
Mobile coiled unit M4001

CraHuua NBO
BOP equipment

system with cable would require development of a special slid-
ing contact) it was intended to control the orienter actuation,
and as a result, deflector angle according to pressure gauge
(reading of pressure drop number on a pressure curve), however
it turned out the there are actually false actuations present,
as well as no rotation movements at all, especially in the pres-
ence of aerated fluid (fig. 2, a). In connection with this they
made a decision to develop and create a special module that
allows deflector angle control. As a result there has been de-
veloped a new module in BHA - a deflector position detection
module (DPDM), created by specialists of VNIIGIS, Oktabrsky.
DPDM is located below orienter, the data is transmitted by
electromagnetic communication channel to the telemetry
system (fig. 2, b).

Ingeneral, the issue of reliable tool orienting is still unsolved.
The use of hydraulic orienter is specific. In order to rotate tool
it is necessary to turn on/off the main hydraulic pump, so
there is a disturbance of hydraulic underbalanced condition.
Considering the need for constant correction of a wellbore,
this peculiarity reduces the drilling efficiency in general. In
the plans of the nearest future is the test of electromechanical
orienter, with cable link, which is manufactured by NSL (Ufa),
excluding effect of hydraulics of underbalanced drilling.

As the technology is being mastered they face issues of
enhancement of devices and appliances, that are supplied by
partner enterprises, as many parts of the system were developed
and manufactured for the first time, so there is some design
deficiency present. For example, coiled tubing M4001 rig up
at low ambient temperatures. They had to cover and warm up

Ne1 mapt/march 2005
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HenogBuxHasa YacTb
Non-rotating part

Bpawaemasn 4yactb
Rotating part

Puc. 2, a. Koutpone 3a paboToii opueHTaTopa
Fig. 2, a. The orienter control
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Non-rotating part
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Bpawaemas 4acTtb
Rotating part

Puc. 2, 6. Kontpons 3a pa6oToit opueHTatopa ¢ nomouysio MUNO

ANA KONTIOBUHIOBbIX YCTAHOBOK ANs
PeMOHTa CKBAXWH 3TOrO BMO/HE
AOCTaTO4HO, TO ANs KONTIOBUHIOBbIX
yCTaHoBOK ANA BypeHns TpebyloTca
Bonee TOYHLIE CUCTEMBI, T.K. UC-
nonb3ytotca goporoctoaume KHBK.
TaKue 0TEYECTBEHHbIE CUCTEMBI \KE
CYWECTBYIOT 1 NO3BONAIOT NOMy4aTh
NOJTHYIO KAPTUHY COCTOAHUA rMBKOA
TPpyOb! (BbIABNEHUE AedeKTOB, B TOM
4ucne CKpbITHIX, TPEIUH U T.4.). Op-
HaKO OHM NpefHa3HayeHsl ans Tpyd
Manoro auamertpa (@28 mm), u HeT
FOTOBbIX PeleHnit Ans rubKux Tpyé
ans bypenua,

Tpebyerca mogepHM3aumsa cyer-
UMK ANMHBI CNYWeEHHOMR TPy6bl.
CywecTByloWwmuin MexaHu3m npu-
MUTWBEH U NpegacTasaser coboil
NPUXKMUMHON PONUK, NOAKATIH
npyXuHoi K rubkoi Tpybe. Mpu
3TOM BO3MOXHbI NPOCKaNb3biBa-
HUA PONUKA OTHOCUTENbHO TMBKO#
TpyGbl HA yyacTKax obnepeHeHus,
Hanpumep. [lpyruM HegoCcTaTKOM
«NOBEPXHOCTHBIX» CYETYMKOB rib-
Ko# Tpy6bl ABNAETCA CyLieCTBEHHAS
NOrpelwHOCTs U3MEPEHUA NPH BON-
HOO6pa3HOM pacnonoXeHun Tpybbi
B CTBONE CKBa¥MHbI (puc. 3). 310
HeponycTUMo npy BypeHuu B nnac-
Tax Manoi TonwmuHbl. BeposaTHo,
HeobXxoaAnMbl 3a601HbIE CUCTEMBI,
no3ponalLMe «0TOKUBaTLY Hawmak

N21 mapt/march 2005

Fig. 2, b. The orienter control with the help of DPDM

the BOP equipment, install heat
unit under the CT reel.

Though it provides for sys-
tem efficiency, in order to
provide more effective opera-
tion it is necessary to solve a
few issues.

The CT condition control is
still an open issue, they still
count the coiled tripping num-
ber by a meter of CT. If this goes
about CT servicing units it is
quite enough, but if it goes about
drilling, it requires more precise
systems, as they use expensive
BHAs. Such systems already
exist and allow obtaining more
detailed information on CT con-
dition (detection of defects, as
well as hidden defects, cracks
and so on). However they are
designed for small 0.D. tubings
(928 mm) and there are not
ready solutions for drilling CT.

Another issue that has to be
solved is enhancement of tub-
ing length counter. The present
mechanism is simple and com-
prises a roller, fixed by a spring
to a tubing surface. It is possible
that the roller slips on tubing
surface, for example oniced sec-
tions. The other disadvantage of

KonTioGuurossiit komnnekc KM4001 npeaHasHaueH ans 6ypeHus 6OKOBLIX CTBONOE U
rOPM30HTaNbHbIX CKBAXKMH Ha fenpeccuu rubRUMK TpyGamu ot 44,45 po 73,0 Mm
(60,3 mm = 3800 m) c npuMeHeHneM 3a60/HOIH KOMNOHOBKN ANUHOI A0 16 MeTpoB.
Tarosoe ycunue uHexropa — 440 kH. Ckopocts noaaum 0,005...0,9 m/c

KM4001 Coiled Tubing System designed to carry out underbalanced drilling of side tracks
and horizontal wells by using coiled tubing of 1,75" thru 2,875" (2,375" - 12,468 ft)

applying bottomhole assembly of up to 52.5 feet

Injector traction is 100,000Lbs. Feed rate is 0,02...2,95 ft/sec.




06cagHoOn KONOHHbLI U
BHOCAUUE KOPPeKTH-
POBKY B 3Ha4yeHue gau-
Hbl CNYUWEHHON Tpy6bl,
MoNyYeHHOE 0T «NoBep-
XHOCTHOTO» CYETYMKA.

MopbiToXMBAA, CKa-
HeM, YTO OTEYECTBEH-
Hblif KONTIOBMHrOBBIN
KoMmnaekc ans Gype-
HUA Ha Aenpeccuwu A\
BO3MOEH, 0iHaKo AN
addekTHBHOI paboThl
HeobxoauMmMo ocBoe-
HWe HOBbIX KOHCTPYK-
TUBHBIX W TEXHONOIK-
YeCKUX pelweHUn Ha
OCHOBE NMONYYEHHOTo
OonelTa, 470 NO3BONMKT
Ha PaBHbIX KOHKYPUPOBATL C 3apybexHbiMu o6pa3zuamm.

KonTiobunrosbiit komnnekc ans 6ypeHus Ha penpec-
CUKU — [10POTOI MHCTPYMEHT, IPDEKTUBHOCTL NPUMEHEHUA
KOTOPOro NPOABAAETCA NPW pelleHuu CneuunansHoro Kpyra
3apay — MmHoro3aboitHoe 6ypeHue, Hanpumep. [pyrum
takTopom 3PEKTUBHOCTU ABNAEGTCA NPUMEHEHME OTEYeCT-
BeHHOro 060pyA0BaHUA. ITO 3HAYUTENLHO CKa3blBAETCA Ha
CHWXEHUWU CTOMMOCTH npoBegeHus paboT ¢ Ucnonb3osaHuem
0TeYeCTBEHHOro KONTIOOMHIOBOro KOMMAEKCa N0 CpaBHEHUIO
C NpUMeHeHWeM KONTBWHIOBOro KOMNNEKca MHOCTPaHHOTO
npou3soAcTBa. TexHoNorua KonTOUHroBoro GypeHns — 310
3apen Ha byayluee, M MOXHO C YBEPEHHOCTbIO CKa3aTh, 4To AHK
«bawHedTb» rotoBa K Hemy.

7

NOKa3aHWUA CYeTHYMKa = ANWHA CKBAXUHBI
readings of counter = wellbore length

B CTBONE CKBaXUHE

a wellbore

Puc. 3. MorpewHocTs n3mMepeHns Npu BONHOOGPa3HOM PacnoNOKEeHUM TPY6bi

Fig. 3. Inaccuracy of measurements at a wavy tubing position inside

N “surface counters” is an
inaccuracy of measure-
ments at a wavy tubing
position inside a well-
bore (fig.3). It is not
acceptable for drilling
at low depths. Probably,
it is necessary to have
downhole systems, that
allow to break the shoe

NS and adjust the readings
of a length of tubing
run in hole that are
obtained from surface
measuring device.

Summarizing all the
above said, the domes-
tic coiled tubing sys-
tem for underbalanced
drilling is feasible, however in order to provide efficient
operation it is necessary to mastering of new constructive
and technological decisions based on experience gained,
that would later allow to compete with foreign samples.

The CT system for underbalanced drilling is an expensive
tool, the application efficiency of which is revealed in special
tasks - for example a multihole drilling. Another factor of
efficiency is the application of domestic equipment. This
considerably affects on reduction of cost of jobs conducted
with domestic CTSystem as to compare with application of

CTSystem manufactured abroad. Coiled tubing drilling is a

future technology and we are sure to say that ANK Bashneft

is ready for it.

MNOoKa3aHWA CHEeTYMKA > ANUHA CKBaXWHLI
readings of counter > wellbore length
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IRISS — CUCTEMA OBECTEYEHUA
DYHKLMOHUPOBAHUSA M BE3OMACHOCTM
TEPMETU3ATOPA /15 NPOBEJIEHMS CKBAXUHHbIX
OMEPALIUI

Kenneth R. Newman (CTES, LP.), Rodney Stephens (BP)

OnuceiBaeTcA CUCTEMA CNEEHUA 33 MAKCUManbHbIMU Harpys-
KaMu Ha ycTbe CKBaMuHbl, nybpukatope/repmerusatope 6noka
NPOTMBOBLIGPOCOBOrO NPEBEHTOPA U MHXEKTOpa. B HeKoTopbix
CNyyanx, Npu NPOBEAEHUM MOPCKUX ONEPALMiA, CAMO YCTbe CKBa-
UHBI MOXET OKa3aTbCA MOABMIKHLIM, BbI3bIBAA HANpAXEHUe B
obopyposaHuu ana npoBeAeHns pabor. B apyrux cnyyasx cucrema
OMopLl MHXEKTOPa MOMET AOMYCTUTh HEKOTOPOE ABUKEeHWUe U3
CTOPOHbI B CTOPOHY, Bbi3bIBas HanpsXeHue B KOHCTPYKUWK. 3Ta
cucTeMa U3mepser U3rnbalowuit MOMEHT, HanpasieHue U3ruba,
OCEBYIO Harpy3Ky W BHyTpeHHee [aBNeHue B OAHOM UK HECKONb-
KWX TOYKax KOHCTPYKUMW. MeTop aHanu3a KOHEeYHbIX 3/1eMEHTOB
B PeanbHoM BPEMEHW BbINONHAETCA CMCTEMON ANs OnpegeneHus
M3KCUManbHO# Harpy3ku B Heil. Cuctema oToBpakaer oneparopy
u3rubalowmit MOMEHT, Hanpasnexue u3ruba, ocesylo HarpysKy u
BHYTPEHHee faBfeH1e, a TAKKE MaKCUMabHbIe Harpy3Kku no Beeil
ANMHE KOHCTPYKUWW W NpefynpexaaeT oneparopa o NpesblWeHum
6esonacHoro npepena. Onucana paspaboTka W TecTupoBaHue
CUCTEMBI.

BE3OMACHAS CUCTEMA [IN1si NPOBEEHMS
NOABO/HBIX OMEPALIN

Kjell Tore Nesvik (Statoil)

KonudecTtso HOBbIX CKBAMMH, 3aKOHYEHHbIX NOABOAHLIM METO-
oM, 6eicTpo pacTer. «CTatoin» NnaHupyeT yBeNuyuTh KONUYECTBO
NoABOAHLIX CKBaXMWH € 237 B 2004 r. no 308 B 2008 r. B 10 We
BpEMA CyWecTBylolIWe NOABOAHbIE MECTOPOMAEHUA BXOAAT B
cneuuduyeckyio pasy fobeluu, Kotopas Tpebyet bonee yactoro
NPOBEAEHWA onepauunii AnA nopaepXaHua obbema u/unu yeenu-
YeHus U3BneKaeMblx 3anacos. CnegoBaTeNbHO, ¥ TAKMX CKBAMMH
pacTeT noTpebHOCTb B NPOBEAEHUMU KAaBENbHbIX U KOATBUHTOBBIX
onepauuii. B 2004 r. B cpegHem «CTatoiny exxeMecayHo BbINONHA-
nocs 10 kabenbHbiX ONEpaLMit Ha NOABOAHBIX MECTOPOXACHUAX.

Bbiin nonyyeHbl 3HaUUTENBHBIE AOCTUKEHUA B pa3paboTke KoN-

TIOBUHrOBbIX unepauuu (CM SPE 89632 m{lanhﬁeamne ynyduweHua
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IRISS — INTERVENTION RISER INTEGRITY AND
SAFETY SYSTEM

Kenneth R. Newman (CTES, LP.), Rodney Stephens (BP)

This paper describes a system for monitoring the maxi-
mum stresses in an intervention wellhead, BOP lubrica-
tor/riser, and injector structure. In some offshore cases
the wellhead itself may be moving, causing stresses in
the intervention structure. In other cases the injector
support system may allow some side-to-side movement,
causing stresses in the structure. This system measures
the bending moment, bending direction, axial load and
internal pressure at one or more points in the structure, A
real-time finite element analysis is then performed by the
system to determine the maximum stress in the structure.
The system displays the bending moment, bending direc-
tion, axial force, and internal pressure to the operator. It
also displays the maximum stresses along the length of the
structure, and warns the operator when the stresses exceed
a safety limit. This paper describes the development and
testing of this system.

SAFE WELL INTERVENTION SUB SEA
Kjell Tore Nesvik (Statoil)

The number of new sub sea-completed wells is increasing
rapidly. Statoil will increase the number of sub sea well
from 237 in 2004 to 308 in 2008. At the same time, existing
sub sea field developments are entering more challenging
phases of production with wells demanding a higher inter-
vention frequency in order to maintain production and/or
increase recoverable reserves. Consequently the demand for
performing wireline (WL) and coiled tubing (CT) interven-
tions in such wells is increasing. In 2004, an average of 10
WL operations every month have been performed within
the Statoil operated sub sea fields.

There have been done major improvements with regards
to d.evelopment in CT operations, ref. SPE paper 89632 “Fur-

Q%led tubir %,,ﬂ.oater operations”,
e Hed ited.




YCTAHOBKM B CEBEPHOM MOPE'
,D,)"lFi I/IHTEHCMq)I/IKALI, U MECTOPOXIEHUS BANXA

T. Andreassen (BP), B. Langeteig, S. Amaravadi (SPE),
R. Mallalieu, Y. Polsky (Schlumberger)

be3zonacHocTe u 3heKTUBHOCTL BCerga ObiiM OCHOBHbLIMMU
nokasatenaMyu NPOM3BOAUTENBHOCTU B KONTIOBUHTOBOW NPOMBILI-
NeHHOCTU. B cTaTbe aHanW3vpyeTca TEXHMYECKAA BLINOAHWUMOCTD
pa3paboTku, ONUCHIBAIOTCA NONEBLIE UCTILITAHUA M 3aNYCK KOATIO-
6uHroBoil ycTaHOBKW HOBOro nokonexus B Hopsemckom cextope
CepepHoro mops. 31a aBTOMaTU3NPOBaHHAA MOAYNbHAA cUCTema
C pacnpefeneHHol apxUTeKTypoi pazpaboTaHa ans yayqweHus
6esonacHocTv KonTBUHIOBEIX paboT ¢ 15 %-HbiM yBenuyeHnem
athdeKTuBHOCTU paboT M 30 %-HbIM YMEHbLWEHUEM YNCAEHHOCTH
MOPCKOrO NepcoHana.

TpaguuMOHHBIM 3aKaHuyuBaHueM Ha Banxann asnaerca ropu-
30HTanbHaA CKBaXWHa, umeplwana 5-12 pa3nomos, NoJy4eHHbIX
NOCPeACTBOM UCMNONb30BAHUA PACKNUHUBAIOWErO HANONHUTEN: B
MATKUX MENnoBbIX MOPOAax. 3T onepaunuu u WX NOTUCTUKE ABNA-
I0TCA KOMNIEKCHBIMW W BKAIOYAIOT B ceba nosTopsiolnecs one-
pauuu nepcdopupoBaHua nocpeacteom rubkoit Tpybel, o6paboTky
pacKNMHUBAWLWWM HANONHUTENEM C CYAHA ANA WHTEHCHbUKALMK
M KOMOMHUPOBAHHLIM CNyCKOM rubBKoi TpyBel ana o4ucThM/nep-
dopauuu. B TedeHne 24-4acoBOi MOPCKOI onepaunumn KoMaHaa U3
13 yenosek paboTaeT ¢ TpaAUUMOHHOMN KONTIOBUHIOBO YCTAHOBKOIA,
BKNOYaloLeit Takme 6apabaH, cunoBoit 610K, DOHTaHHYIO apMatypy,
ABa NOPIIHEBLIX HACOCA BLICOKOTO AaBNeHUs, WeiKep, GOHTAHHbIA
WTYLEp, KONTIOBUHTOBYIO MaYTY C UHIKEKTOPOM.

TpeboBaHKUA U XapaKTEPUCTUKW HOBOW YCTAHOBKM ObINK OKOHYa-
TenbHO YTOYHeHbI Nocne AeTanbHoro n3yyexus pabor, tpebosaHmit
K nnardopme W MeCTHOrO 3aKOHOAATeNbCTBA. BbiM COKpalleHsl
NPOAONKUTENBHOCTb MOHTAXA W lIEMOHTAXA W 0buee Bpema one-
pauuoHHOro uukna (3 heKTMBHOCTL IKCNNYaTaLUK). YmeHbleH e
BO3/eMCTBUA Ha 3[0poBbe, ynydweHue HesonacHocTu pabot
COCTOAHUA OKpPYXatWei cpegbl 6binM NOAYYEHBI NYTEM YMEHbLUE-
HUA KONMYECTBA PYYHBIX MaHUNYNALWIA U NOABEMHLIX Onepaluin,
NpoBOAUMbIX Ha 6opTy. OTAUYUTENbHbIE XapaKTepucTUku obopy-
[OBaHMUA:

® npeaBapuUTeNibHbIA MOHTAX W pa3MelleHne KOMNOHEHTOB Ha
pame, 4To obecnevynBaeT ObICTPbIA MOHTAX U CHMMKEHWe obbema
PYYHBIX Manunynauuii. K npumepy, onepauna MOpPCKOro MOHTaMa
3aHUMaet 54 cnycko-nogbeMHble onepauuu, HoBas e YCTaHOBKa
COKpalwaer ux go 36;

® HeobxoguMa pacnpeaeneHHas cucTema ynpasneHmns Ans coKpa-
WeHUA KonuyecTea nogbemos. K npumepy, KOHCTPYKUMUA CUCTEMbI
NO3BONAET OCYWECTBUTL TONLKO 36 rUapaBAMYECKUX COeAMHEHMIA
BMeCTO TPaaULMOHHbIX 84;

® BO3MOXHOCTb Cnycka 6onee ANUHHbIX U TAXeNbIX TPY6 (6000 M,
Anametpom 2 7/8 ploiima, npegenom Tekyvectu B 90000 dyHTOB Ha
KBaApaTHBbINA fi0#M) npu 6onee BbICOKOW MHTEHCUBHOCTH 0becneyu-
BaeT 6onee NpocToe 3aKaHYUBAHUE KTPYAHBIX» CKBAKWUH M NO3BONSA-
eT coKpaTtuTh 0bLee Bpems, 3aTpayMBaeMoe Ha LMK 06CNYKUBAHMUSA
30Hbl. OHa TatoKe UcKnoYaer paboTy ¢ peareHTamu, CHUMAIOWMMU
TpeHWe Npu nopaepHaHnm 3HeKTUBHOCTU OUUCTKU;

® INaHUpyeMoe CHUMEHWE YUCNEHHOCTU NEPCOHANa NOCPEACTBOM
MCNONb30BaHWA aBTOMaTU3MPOBAHHOTO NPOLECcca ynpaeneHus.

COILED=TUBING UNIT IN NORTH SEA FOR"
VALHALL STIMULATIONS

T. Andreassen, (BP), B. Langeteig, S. Amarava-
di (SPE), R. Mallalieu, Y. Polsky, (Schlumberger)

Safety and efficiency have always been the primary
performance measures in the coiled-tubing (CT) in-
dustry. This paper describes the feasibility study,
development objectives, field test, and launch of a
new-generation CT unit in the Norwegian sector of
the North Sea. This automated, modular system with
its distributed system architecture is designed to im-
prove safety in CT operations, with 15% operational
efficiency gain and 30% offshore personnel reduction
targeted.

A typical completion on Valhall is a horizontal well
completed with 5 to 12 proppant-treated fractures per
well in the soft chalk formations. The operations and
logistics are complex and involve repeated sequences
of perforating with CT, proppant fracture treatment
with stimulation vessel, and a combined cleanout/
perforating run with CT. On a 24-hour operation off-
shore, a 13-member crew operate the conventional
CT spread comprising the unit, reel, and power stand;
well-control equipment; two high-pressure, positive-
displacement pumps; shakers; choke; and a CT tower
with the injector head.

The requirements and specifications of the new unit
were finalized after a detailed study of operations,
platform requirements, and local requlations. Effi-
ciency gains were targeted in the rig-up and rig-down
times, and in the overall zone cycle times (operational
efficiency). Health, safety, and environmental im-
provements are achieved by reducing manual handling
and lifting operations on board. Distinguishing equip-
ment characteristics are as follows:

® preassembly and integration of components on
skids to enable quicker rig-up and reduce manual han-
dling. For example, offshore rig-up typically involves
54 lifts; the new unit cuts this number to 36.

e distributed-control architecture to reduce the
number of rig-up connections required. For example,
the system design allows a total rig-up with only 36
hydraulic connections instead of the usual 84.

® ability to run larger and heavier pipe (6,000-m
length, 27/8-in. diameter, 90,000-psi yield) at faster
rates enables easier completion of difficult wells
and reduces the overall zone-cycle time. It also elimi-
nates handling of friction-reducing chemicals
while maintaining cleanout efficiency.

* planned reduction in crew through the utilization
of automated process control

YWOXI9Ad VE
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Thor Saelensminde. HelgaF. Sch]ott (Norsk Hydro),
Terje Skeie (Welltec) Hans Morten Koldal (Schlumberger Well
Services, Norway)

Njord — Mopckoe mecTopomaeHWe, pacnonoX)eHHoe Ha ceBepo-
BocToke Kristiansund 8 cpegHeit yactu Hopseruu. Njord «A» — 310
nnasy4as 6ypoeas u gobbiBaiowasn ycraHoeka. CkeaxuHa 6407/7-A-16H
ABNAETCA UCTOYHUKOM A06biun Hedu B nnacte Tilje. CkBamHa 3aKOH-
YeHa NocpeacTBoM 7-A0IMOBOIA NepopUPOBaHHON HUMXKHeR Tpybon
06CcafiHO# KONOHHbI.

MasHoit uenbto 6610 M30NMPOBATL BbIGPaHHbIE YYACTKU B MUHHOM
KapMmaHe npu HaknoHe B 130 rpafycoB 1 HUXKHEM y4acTKe NP1 HaKNoHe
B 75 rpajlycoB ans CHUKeHua razosoro dakropa. [ins atoro 6bin BbibpaH
MeTo[ YCTaHOBKW AABYX OTAENbHBIX CABOEHHbIX NaKepoB.

Kapblid y3en coctoan U3 AByx NaKepos C 75-MeTPOBLIM Y4aCTKOM
pacnopHoil Tpy6bl, pACNONOMEHHOM MEXAY HUMU, 2-ioiiMoBas rubkas
Tpy6a C rMApaBNMYECKM aKTHBUPYEMbIM TpakTopoM Gbina HeobxoanMa
ANIA YCTAHOBKM Y3Na B MUHHBLIA KapMaH Ha 4200 MeTpax W3MepeHHOM
rny6uHbl. TpaKTOp UMEN 3NeKTPUYECKUIt NPUBOA ANA BbINONHEHUSA reo-
(U3MYeCKUX UCCNef0BaHUit B IKCNNYaTALMOHHBIX U HAarHeTaTenbHbIX
CKBA¥WHAX W aKTUBALWK MHCTPYMEHTA, CMYCKAIOWEro NaKepsl.

[ins onpepenernsa my6uHbI YCTAHOBKM Nepef, CNyCKOM CABOEHHbIX Na-
KepoB 6bin cnywieH TepMuHan (KOHeuHbli TepMinHan TpyGonpoeoaa).

CnBoeHHbIid y3en nakepos Gbin cobpaH B MMHHOM KapMmaHe no-
CPefiCTBOM pacnopHoil Tpybbl U BHYTPEHHEN KONOHHbLI B 6-MeTpOBble
YYaCTKW U YCNewWwHO YCTaHOB/EH 3a OAHY CNYCKONOALEMHYIO onepaLiuio.
2-[110AMOBAA BHYTPEHHAA KONOHHA MCNONb30Banack ANA aKTUBU3aLIMK
HUMXHEro nakepa.

Bbino u3rotoeneHo cneymansHoe nogbemHoe ocHosaHue ACTF 351
ANA YCTaHOBKW 610Ka NPOTUBOBLIGPOCOBbIX NPEBEHTOPOB U MHMKEKTO-
pa. MogbemHas pama umMena pap ApYrux XapakTepUcTUK, TpenesoyHoe
YCTPOWCTBO AN1A UHXEKTopa U Nebefok u npoywuHel AnA obneryeHus
BLINONHEHWSA ONepauuit ¢ UCnoNb3yemsiM 060pPYIOBAHMEM W UHCTPY-
MEeHTaMMu.

[pu cnycke coBOEHHOrO Nakepa B MUHHbI KapmaH Ha rybuHe 4160 m
npousoLen NPUxBaT Npu HaknoHe B 113 rpapycos. 310 COOTBETCTBO-
BaNo cMofienupoBaHHoW mybuHe npuxeata. bbin 3anylieH TpaxkTop
NocpeacTBOM 3aKayku 140 NUTPOB B MUHYTY, YTO MO3BONKMNO Pa3BUTHL
9 kH TaroBoro ycunus. 31o, B CBOIO 04epeab, no3sonuno cnyctuts KHBK
Ha rmybuHy 4312 M. Bec KHBK coctasun 2000 «r.

OMEPALIMK CO CKBAXMHOWM MOCPELCTBOM
MCNONb3OBAHUA MTMBKOM TPYBbI 419 OYUCTKK
MCKPWUBJIEHHbIX CTBOJIOB M TOYHOTO
PACTIONTOXXEHWA MHOIMOYUCIEHHbIX TPELWLIH B
BEPTUKAJTbHbBIX N UCKPUBNEHHbLIX CTBOJIAX

Jim B. Surjaatmadja, pokrop Hayk (PE, Halliburton) (Aoxnapuuk)

KonTiobuHroBbie cUCTEeMbl ABAAIOTCS NPOBEPEHHbIM, NPAKTUYHBIM
1 3KOHOMUYECKM 3 eKTUBHLIM CPEACTBOM AN BONbWOro Konnyec-
TBa CKBAXMHHbIX onepaunii. C pazpaboTkoi Gonee KayecTBeHHbIX
KONTIOBMHTOBBIX CUCTEM W CHUCTEM C BonbluMM guametpom GbicTpo
pacTeT KONWYECTBO ONepaLuil, A BbINONHEHWUS KOTOPbIX OHU MOTYT
ncnonb3osatbcA. B cTatbe onuceiBaloTcA ABa Takux npouecca: (1)
ncnonb3oBaHue rubKoi Tpybbl ANA yAaNeHUs 4acTul M3 cTeoNa
CKBAXMHbI C MCKPUBNEHHBIM Y4acTKOM U (2) ucnonb3osavue TpyObl
JNA TOYHOTO pa3meleHns 60bWoro KonnyecTsa pasnouua g aepﬂa-
KanbHbix ucupuaneuublx cTBONAX. - il [

-;rhor-Saeleﬁéfninde, Helge F. Schjott (Norsk Hydro),

Terje Skeie (Welltec), Hans Morten Koldal (Schlum-
berger Well Services, Norway)

Njord is an offshore oil field located North-West of
Kristiansund in the middle part of Norway. Njord “A” is
a floating drilling and production unit. Well 6407/7-A-
16H is an oil producer in the Tilje formation. The well is
completed with a 7” perforated liner.

The main objective was to isolate selected intervals
in the toe section at 130 degree inclination and in the
heel section at 75 degree inclination in order to reduce
the GOR. The chosen method was to install two separate
straddle packer assemblies.

Each assembly consisted of two packers with about
75 meters of spacer pipe in between. 2" coiled tubing
with a hydraulic activated tractor was needed in order
toinstall the assembly in the toe section at 4200 meters
MD. The tractor had an electrical feed through capability
to perform production logging and to activate packer
running tool.

To determine the setting depth a PLT was run prior to
running the straddle packer assemblies.

The complete straddle packer assembly in the toe
section was made up with spacer pipe and innerstring
in 6 meter sections and installed successfully in one
single run. A 2” innerstring was used to activate the
bottom packer.

A purpose built lifting frame, ACTF 351, was built to
accomodate the coiled tubing BOP and Injector Head. The
lifting frame had amongst other features, a skidding ar-
rangement for the injector head and winches and padeyes
for easy handling of equipment and tools to be used.

Running the straddle packer assembly in the toe
section, lock-up was experienced at 4160 meters MD
at 113 degrees inclination. This was according to
simulated lock-up depth. The tractor was activated by
pumping 140 Ipm giving 9 kN of pull force getting the
BHA down to 4312m MD. The weight of the BHA in air
was 2000 kgs.

WELL INTERVENTION USING COILED TUBING
FOR SWEEP-CLEANING OUT OF DEVIATED
WELLBORES AND ACCURATE PLACEMENT
OF MULTIPLE FRACTURES IN VERTICAL AND
DEVIATED WELLBORES

Jim B. Surjaatmadja, PhD, PE, Halliburton (Presenter)

The use of coiled tubing systems has been proven prac-
tical and very cost effective for many well intervention
procedures. With the development of better quality and
larger size coiled tubing systems, the variety of processes
available for use with ‘ed tubing systems continue to
rise rapidly. This presentation discusses two of such pro-
cesses: (1) the use of coiled tubing sized for the removal
of solids from a wellbore with a deviated section and
(2) the use of sued coiled tubmg for pmpomt placement
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Mcnonbaoaaﬂue xon‘rloGuHra ANA NPOBefeHUs ruppopaspsIBa
6b110 OCTAaTOYHO HEOBbIYHBIM ele HeCKONbKO NeT Ha3ap. Mpume-
HeHue rubrux Tpy6 06bIYHO OrpaHUYMBaNOCh ManbiMK ONepaLuamMm,
W B AeICTBUTENBHOCTU MHTEHCUGUKALNA NOCPEACTBOM rbBKuX TPy
CBOAMNACK K KNCNOTHOI 06paboTke. C HaYanom npumeHeHus Tex-
HONOTMW PEaKTUBHOIO rMAOPA3PbIBa UCMONL30BAHWE TMOKUX TPYE
cTano nonynapHeiM. M3HayansHo meTogsl ruapopaspeiea rubKoil
Tpyboit CBOAMNUCH K ManbiM pasnoMam naacta U HeKOTOPbIM KMUC-
NOTHbIM 0BpaboTkam nyTem noepexaeHUs Bu3nexainx K cTeony
CKBaMWHbI y4acTroB. C pa3BuTEM TEXHONOMMMW ITOT METO UCNONb-
3yeTcA ANA nony4YeHus BonbWux TpewmH, HeKoTopble [OCTUrAIOT
ceblwe 600 cyToB ANKHBLI. MeTog peakTMBHOrO rugopaspsisa pac-
nonaraer pasnoMbl Ha MHOTMX Y4ACTKAX TaK, KaK 3T0 HeoBXxoAnMO.
CraTba onucbIBAET pasnuyHbie NPUMEHEHUS METoAa NoCPeacTBOM
MCNONb30BaHMA KONTIOBUHIOBLIX CUCTEM.

MOBbILUEHHAS AOBbIMA, JOCTUTHYTASA
MOCPEACTBOM YCTELHbIX OMEPALIMK M301ALUNN
BOLOMEPETOKOB C UCIMNOMb30BAHUEM
KONTIOBUHIA HA TINNAT®POPME GANNET

David Barclay (Halliburton), Alan Turner, Simon Bristow
(Halliburton), Toon Weisenborn (Shell U.K. Limited)
(CoasTope)

B 370t CTaTke 0MMCHIBAIOTCSA Pe3yNbTaThl, NONYYEHHbIE OT UCMONb-
30BaHHbIX METOAMK Ha ycTaHoBke Gannet Alpha 8 UK Central North
Sea ans obecneyeHns U30NALUMU BOZONEPETOKOB B rOPU30OHTANBHBIX
CKBaXMHaX B XO[je TPex OTAeNLHLIX ONepaunit Ha npoTaxXeHUn 18
MecALeB.

MpoekT 6bin Hauart ¢ nogpobHOro aHanu3a KonnekTopa ans seibopa
NOAXOAALMX CKBAXUH ANA UCNbITAHMIA. 3TO NPUBENO K NNAHUPOBAHUIO
1 NOUCKY NOAXOAAILErO KONTIOBUHIOBOrO U HACOCHOro 0BOpYAOBaHMUS
HapAZYy C XMMUYECKMMIW peareHTaMu Ans 30HaNbHOM U30NALMUM.

MpoeKT kamnaHuv 6bin NOAroTOBAEH ANA NpoBeAeHUsA paboT ¢ Mop-
CKuM 060pyROBaHWEM NNAT(OPMbI € OrpaHUYEHHBIMU BO3MOKHOCTAMMU.
OH Bru1to4an B cebs wupokomacwtabHele KoNTIBUHIOBbIE OnepaLmm u
onepauvu 3aKayku. Mcnonb3yemelil MeTog BrIKOYaN B ceba n3onaLmio
33BOJJHEHHbIX FOPU3OHTANLHBIX Y4ACTKOB W Takxe Tpe6oBan nosTop-
HbIX OnepaLuit ¢ y4acTKoOM W NpoBefeHNs HOBbIX NephopaLMoHHbIX
onepaymii. CambiM TPYAOEMKUM ABAANOCH BHINONHEHME M30NALUM
ropu3oHTansHoro 3arpy6Horo npoctpaHcTea. 3to Tpebosano ToYHoiA
KOppenauuu MexaHU4YecKux rpaHul, U pasMeweHns NpuroaHoro
Marepuana fNa 30HanbHON U30NALUM, KOTOPbIA foMmKeH Gbin BbiTh
ycTaHoBneH 6e3 npocaaky, YTo6bl He MPOU30WA0 pasrepMeTH3aLmuu
BEPXHero yyacTka 3aTpy6HOro NpoCTpaHCTBa. ABTOPLI OMWUCHIBAKOT
MONYYEHHBIA ONLIT B X0 TPEX He3aBUCUMbIX OnepaLuit.

B cnyyae ¢ nnardopmoit Gannet Aplha Bce Tpu onepauuu Goinu
yCnewHo 3aBepiueHsl. M cKBaXUHbI yKe Nocne NpoBeAeH|s BTOPO
onepauuK Hayanu fobeiBaTh 06e3BOKEHHYIO HedTb. Takne ckea-
MUHBI 06bIYHO OKYNAKOT CTOMMOCTb NPOBEAEHUA paboT npuMepHo
yepes 70 gHeit fobbIym.

this phenomenon is dlscussed in this presentation.

The use of coiled tubing in fracturing was quite uncom-
mon until a few years ago. Its applications have usually been
limited to small jobs, and in reality, coiled-tubing stimula-
tion treatments have often been limited to acid-placement
treatments. With the inception of hydrajet-fracturing
technology, the use of coiled tubing has been very popular.
Initially, coiled-tubing fracturing methods have been limited
to placement of smaller fractures in the formation, and in
some acidizing situations, limited to near-wellbore damage
bypass methods. As the technology grows, the technique has
been used to place large fractures, some reaching over 600-
ft half-lengths. The hydrajet-fracturing technique places
fractures at many locations as desired. This presentation
discusses different hydrajet-fracturing implementation
using coiled tubing systems.

ENHANCED PRODUCTION DELIVERED FROM
SUCCESSFUL WATER SHUTOFF CAMPAIGNS

USING CT INTERVENTION ON THE GANNET
PLATFORM

David Barclay, Halliburton, (Presenter), Alan Turner
and Simon Bristow, Halliburton; Toon Weisenborn,
Shell U.K. Limited (Co-authors)

This paper describes the results obtained and the techniques
used on the Gannet Alpha installation in the UK Central North
Sea to provide water shut off solutions to horizontal wells on
three separate intervention campaigns over 18 months.

The project started with a detailed reservoir analysis to
select suitable candidate wells. This led to planning and
sourcing of suitable CT and pumping equipment, as well as
associated zonal isolation chemical solutions.

The design of the intervention campaigns was tailored to
operate within the offshore environment of a production plat-
form with limited drilling capabilities. This included extensive
coiled tubing and fluid pumping operations. The technique
used was to shut off the watered-out horizontal completion
and isolate the unsupported annulus between the watered-out
interval and the migrated oil interval. It was also required to
re-access this interval with the addition of new perforations.
The greatest enge was the isolation of the horizontal annulus.
This required accurate correlation of the mechanical barriers
and the placement of suitable zonal isolation material that
would set without slumping and leaving the top of the annulus
unsealed. The paper details the lessons learned throughout
the three separate intervention campaigns.

In the case of the Gannet Alpha platform all three in-
tervention campaigns were successful. As an example, the
wells intervened in the second campaign came on stream
producing dry oil. These wells typically recovered their in-
tervention cost in approximately 70 days of production.

JNOXIIAd VE
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Allison Strong, Charlie Michel, Dougie Irvine
(BP Exploration, UK)

CkeaxuHa Marnyc M49(B5) 6bina 3akonyeHa B nnacte LKCF
pobbisana HedTe HemHorum Bonee roga, Koraa Ao6kIYa HEOKMAAHHO
npekparunace. XenoHka, cnyueHHas Ha kabene, nokasana Hanon-
HeHue cebiwe 1200 M, Nnpyu 3TOM TaM COAEpPHanca Necok.

ABTOpbI ONMCHIBAIOT NPOBEAEHUE NEPBOI KONTIOMHIOBO onepa-
UMK ¢ 2-ploitmosoit TpyBoii, ocywecTeneHHoit Ha Simop, ¢ nany6bl
MarHyc, 1 T0, KaK BHelHe 06bl4Has OnepaLys 04NUCTKN OT necka Guina
M3MEHEeHa, KOrga M3MeHUnuch 06pasupl TBEpALIX YacTuL C necka
Ha MUHUCTBIA cnaHey / nnacTosblit rpaBuit. MHTErpupoBaHHbIi
KOMaHAHBIM NoaxoA obecneynn ycnewHoe BbINOAHEHWE OnepaLuu.
Wcnonb3oBanca WHHOBALMOHHbIA BOCCTAHOBUTENbHbIA NOAXOA ANs
YCTPaHeHUA NOBPEXAEHUNA HUMKHEN yacTu o6cagHoi TpyOel.

HACTPOWKA MOAENW ANA PAKTUYECKUX JAHHbIX
ANA NMPOBEAEHWA TOPU3OHTAJIbHbBIX
W TNYBOKOBOAHbBIX ONEPALIUA

Gavin Bell, David Strother (Halliburton)

OnucaH aHanu3 MoAenMpOBaHMA, NPeAWecTBYOWMNIA BbiNon-
HeHMI0 paboT M aHanW3, NPOBOAMMbIA NOCHE UX BbINOAHEHUSA,
BKMIOYAs cnycK rubroit TpyBbl K YAANEHHbIM TOPU3OHTANBHBIM U
rnyOOKOBOAHbIM CKBAXMHAM, 8 TAKXKE UH(POPMALUIO, NONYHEHHYIO
0T pAAA HOBbIX ONEpaLMii, yCTaHOBUBLUMX HOBbIE PEKOPAbl (Ha3em-
HbIX FOPMU3OHTANbHBIX CKBAKMUH C HU3KUM [ABNEHUEM U MOPCKMX
rNy60KOBOAHBIX CKBaXMUH C BLICOKUM JaBNIEHUEM).

MposeaeHue paboT C AIMHHBIMU FOPU30HTANbHbBIMU CKBAKMHAMN
npeTepnenc 3Ha4uTebHble M3MEHEHUA 3 NOCNeAHNE HECKOMNbKO NET.
MepBble YCOBEPWEHCTBOBAHUA NOABUAMCE C NEPEMEHHOM TONLMHON
cTeHKu u 6onblinm auametpom Tpy6. Celtyac CKBaMMUHHbIE TATOBbIE
yCTpOiACTBa (TpaKTopa), KOMNO3nTHbIE rbKue TpyBsl 1 paspaboTka
KONTIOOWHIOBbIX KONOH C NepemMeHHbIM guameTpom obecneynsaet
cnyck v 6ezonacHoe W3sneyeHue HHCTPYMEHTa ¢ 6onblMX My6uH.

B cTaTbe 0NUCHIBAETCA apCeHan TeXHONOr WA, MeToas! MOAENUpo-
BaHWA, CPABHUBABTCA MOJENUPOBAHNE C AeHCTBUTENBHOM MHDOP-
Maumei u CyMMUPYETCA ONbIT, NONYYEHHBIH B X0OJe NPOBEeAeHHbIX
B nocnejHee Bpemsa onepauuid.

KONTHOBUHIOBbLIE KAMIMAHWW, NPOBOANMBIE
C KYCTOM CKBAXWH C MOYNOTPY>XXHbIX MJATPOPM:
AHANM3 1 NMPAKTUKA HA CEBEPHOM MOPE

Niall Murray, Stuart Murphy, Robert Wright (BJ Services)

B npoLunom oneparops! paccMatpusani KonTBUHIoBLIe onepaLmum ¢
NO/ABOAHbBIMU CKBAKMHAMU KK ONEPaLMu C BbICOKUM PUCKOM U Tpeby-
iowue 6onblumx 3atpar. Tomy O6110 MHOMO NpUYKH: Bonbluoe Konuyec-
TBO TAXEN0r0 060PyA0BAHIS, OrPAHUYEHNUA MO NPOCTPAHCTBY Nanybe,
norofa, 4ONONHUTENbHbIE PACX0Abl NPU paboTe C NoAYNOrpPYHHLIMU
nnardopmamu. NpuHUMas BO BHUMAHME TO, 4TO HONBLIMHCTBO HOBBIX
CKBaXMH Npo6ypeHo Nog BOAOH, U TO, 4TO OHU B OCHOBHOM Macce 6o
HanpasneHHble, TMBO ropuaoHTanbHbIe, rbkas Tpyba Gyaet ocTasaThea
NYHWWUM CPEACTBOM 1A BONbIIMHCTBA CEPBUCHBIX ONEpaLmii.
CepBucHble kamnanUy KYCTa CKBAXKWH NOKa3bIBAIOT 3HAYUTE/bHbIe

Allison Strong, Charlie Michel, Dougie Irvine,
(BP Exploration, UK)

Magnus Well M49(B5) was completed in the LKCF forma-
tion and had been producing for a little over a year when it
unexpectedly died. A slickline sample bailer revealed over
1200 m of fill with analysis of contents confirming sand.

This presentation details the first 2” Coiled Tubing Simop's
performed from the Magnus impact deck, and how a seem-
ingly conventional sand clean out operation significantly
changed when solids samples at surface changed from sand
to shale/formation gravel. An integrated team approach
enabled the intervention to successfully be completed. An
innovative remedial technique was used to cope with liner
damage and restore the well to 4 mbopd production.

TUNING THE MODEL TO ACTUAL DATA FOR
EXTREME REACH HORIZONTAL AND DEEPWATER
WELL INTERVENTION

Gavin Bell and David Strother (Halliburton)

This paper discusses pre-job and post job modelling
analysis of CT access to extreme reach horizontal and
deepwater wells, including actual data from a number
of recent record breaking operations (low pressure land
based horizontal wells and offshore, high pressure deep-
water wells)

Well intervention access to long horizontal wells has
moved ahead with new technology over the past few years.
First advances came with tapered wall thickness tubing and
larger OD pipe. Now downhole traction devices, composite
CT and the development of Tapered OD CT (TODCT) allows
deployment and safe recovery of intervention tools to sig-
nificantly greater depths.

The paper discusses the technologies available, model-
ling techniques for pre-job analysis, comparison of pre-job
modelling with actual data and presents lessons learned
from some recent projects.

MULTI-WELL COILED TUBING INTERVENTION
CAMPAIGNS FROM SEMI| SUBMERSIBLES —
CONSIDERATIONS AND NORTH SEA CASE
HISTORIES

Niall Murray, Stuart Murphy, Robert Wright, (BJ Services)

In the past, Operators have viewed Coiled Tubing interven-
tions on sub sea wells as high risk and high cost. There are
many reasons for this perception such as the large amount
of heavy equipment, deck space limitations, weather delays,
with the added daily cost of working on a semi submersible
rig. With the majority of new wells being drilled sub-sea,
and being primarily directional or horizontal, Coiled Tub-
ing will remain the best conduit for many well servicing
operations.

mterventmn campaigns represent significant
up/rig down times
,thereisat
) techn
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NakepoB U CABOGHHBIX CUCTEM, CYCKAeMbIx Ha Tpy6e.

MEPBASA B MMUPE OMEPALIMA MO BbIXOAY MMBKOI
TPYBbl U3 OBCALJTHOWU KONNOHHbI
[P OTPULIATENIbHOM MEPENAZLE JABJIEHUS

C UCTTONIb30BAHMEM TA3A B KAYECTBE XMAKOCTU

AN SPE3EPOBKM

Barry Webster (Baker Oil Tools)

ABTOp ONMCLIBAET NEPBYIO B MUPE ONepaLmio no BbIXOAY rnbKOoit
TPyObl 13 06CaAHOI KONOHHbI TPY OTPULATENLHOM NEpenape Aaene-
HUA C UCNO/Nb30BAHUEM ra3a B KauecTse MUAKOCTU s hpe3epoBKiM.
37a onepayus NO3BONKNA CKBAXKMHE Ha MeCTOpOXaeHUM BP Sharjah's
Sajaa 0CTaBaThCA B CTPOIO AEHCTBYIOWMX BCNEACTBUE (hPe3epoBKy
0TBEPCTUA B 0GCAAHON KONOHHE, 4TO 06ECneynso HenpepsiBHyI

Ao6biuy rasa.

MaccnpoBaHHbIi KONTIOGUHIOBLII NPOEKT GypeHus MpU OTPULIATENb-
HOM nepenaje AaBneHus obecneyuBaer focTyn K AONOAHUTENBHBIM
pesepsam 1 YBENNYUBALT 1E6UT BLICOKOTEMNEPATYPHBIX U3BECTHS-
KOBbIX ra3oBbIX CKBaWWH. MHorouncneHHble HOKoBbIE CTBOMLI BbINK
NPo6ypeHbl U3 CYIECTBYIOWMX CKBAKMH S MAKCUMU3aLMM ApeHu-
PyeMoit NowWaam 8 KonnexkTope U paboTsl Hag NagaoLum ebUToM.
TaK KaK ras oT MEcTopOX/eHUA CAYKUT UCTOUHMKOM SHEPriAM Ais ra-
30BOr0 33B0/a Sajaa, KOTOpbIA 06ecneynBaeT 3NeKTPUYECTBOM IMUPAT
Sharjah, obecneyerue go6bIum C Kak MOXKHO MEHbWMMM nepeboamu
Gbin0 kpuTHUECKM BawHbIM. TakuM 06pa3om, Bce GypeHue npoBoguTCA

npu noMouy a3ora.

lpeabiayiime nonkITKY BypeHns BLIXOAHBIX OTBEPCTHIA 3 06CapHOIA
KONOHHbI NPK NOMOLLM a30Ta 6binK Ge3ycnewHbiMI 13-3a 0XNaMAEHUS
Aonota u npobem co cMaskoit. W3-3a kpaitHe HU3KOTO HaBneHus
KO/NEKTOPE Ha MECTOPOWAEHUM BbIXOAHbIE OTBEPCTUA M3 06CagHON
KONOHHBI OB NPOdpe3epoBaHbI C UCNONL30BAHUEM BOAbI, CO30ABAB-
WeH NONOKHUTENbHBIN Nepenaz AaBneHns, 4To NPUBOANUNO K 6ONbLIMM
noTepAM BOAbI B Nnacte U notepe 106bIYM rasa U3 0CHOBHOIO CTBONA
CKBaXMHbI. Puck notepu nobbiuu npu Bypyuiem Boicokom aebuTe
CKBAXMH Dbl NPU3HAH CIMLIKOM BbICOKUM, 4TOBLI U fanee paboTars

TaKuM e criocobom.

BonbwKHCTBO CkBaXMH Sajaa Geinu NPoBypeHsl BepTUKANbHbIM
cnocobom, oHu BKAIOYaKOT B cebs 7-A0AMOBYI0 3KCNNYATALMOHHYIO
KONOHHY-XBOCTOBHK Yepe3 KoeKTop U 5-AtoiiMoByio GecnakepHyio
3KCNAYaTaluUoHHYI0 KONOHHY 10 NOBEPXHOCTH. Bbin Heobxogum
BO3BpallaeMblii OTKNOHUTENb ANA NPOXOAA YEpes 5-AKiMOBYIO
SKCNNyaTaUMOHHYI0 KOMOHHY, KOTOPbIi gomkeH 6bin BbiTh yeTa-
HOB/IEH BHYTPU NepgopupoBaHHOi 7-[I0AMOBON 3KCnyaTaLmu-
OHHOW KONOHHLI-XBOCTOBUKA. [lnA fanbHeiwei MUHUMU3ALUN
obbema WUAKOCTH, NOCTYNAWENH B CTBON CKBAKMHE, ycTaHoBKa
OTKNOHUTENA BbiNa Npon3BeaeHa NOCPEACTBOM rUGKOM TPY6L Npu

nomouKn asoTa.

KnioyesbiM MOMEHTOM, T03BOAAIOWMM UCNONBIOBATH TEXHONOIMIO,
ABUNOCH LO/10TO HOBOTO NOKONEHWs, paspaboTaHHOe COBMECTHO
Baker Oil Tools u Hughes Christensen. [lonoto ucnonb3osanocs ¢

esepHom mope, Tpi onepaLuy, KaKAas U3 KOTOPBIX
3aHANa CBbllle TPex MecALes, NoTpeGosany ncnonb3osanus 1 3/4-,
2-1123/8-p0iiMoBONA rGKOM Tpy6bI € JkecTkum kabenem. Onepauuu
BKJKOYANY B ceba Takue BUpbI paboT, Kak rasnudT, KUCNOTHAA 06-
paboTka, (pe3epoBKa OTNOKEHHA, (hpe3epoBKa LieMeHTa, KapoTax
B peanbHOM BPeMEHW 1 NOCPeACTBOM 3aNOMMHAIOWIEro YCTPONCTBa,
nepdopauns, nepekpsITHe BOZOHOCHbIX FOPUIOHTOB C NOMOLLBIO

presented. These intervention campaigns, each lasting in
excess of three months, involved the use of 1-3/4", 2” and
2-3/8" stiff-wireline coiled tubing, and encompassed opera-
tions such as gas lifting, acid jetting, scale milling, cement
milling, real time and memory logging, perforating, as well
as gas and water shut off using packers and thru-tubing
straddle assemblies.

WORLD'S FIRST COILED TUBING
UNDERBALANCED CASING EXIT USING GAS AS
THE MILLING FLUID

Barry Webster (Baker 0il Tools)

This presentation highlights the world’s first true coiled-
tubing underbalanced casing exit using gas as the milling
fluid, which allowed a well in BP Sharjah’s Sajaa field to
remain live throughout the casing exit, ensuring uninter-
rupted gas production.

A massive coiled-tubing, underbalanced drilling project
is accessing additional reserves and increasing production
rates from Sajaa’s high-temperature, gas-producing lime-
stone reservoir. Through-tubing multi-lateral sidetracks
are drilled from the existing wells in order to maximize the
drainage area within the reservoir and address declining
production. Because the field’s gas powers the Sajaa gas
plant, which supplies electricity to the emirate of Sharjah,
it is critical that existing gas production suffers as few in-
terruptions as possible. Therefore, all drilling is performed
using nitrogen gas.

Previous attempts to mill casing exits using Nitrogen
with conventional milling technology proved unsuccessful
largely due to mill cooling and lubricity problems. Due to
the extremely low reservoir pressures within the field, cas-
ing exits milled using water created an overbalance which
resulted in massive water losses to the formation and a
loss of existing gas production from the motherbore. The
risk of losing production on future high rate, gas produc-
ing candidate wells was considered too great to continue
in this way.

The majority of the Sajaa wells were drilled vertically
and comprise of a 7" production liner across the reservoir
and a 5" packerless production tubing string to surface. A
through tubing retrievable whipstock was required to pass
through the 5” production tubing and set inside the 7"
perforated liner. In order to further minimize the volume
of fluid introduced to the wellbore the whipstock setting
Is performed on coiled tubing with Nitrogen.

A key enabling technology was a new generation casing
exit mill developed jointly between Baker 0il Tools and
Hughes Christensen. This was combined with the latest
generation of high torque, air driven downhole workover
motor. The milling assembly was designed to be conveyed
onan electric line coiled tubing reel, thus eliminating time-
consuming reel change-outs.

Jav/NOXITAd VE
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B 6onbuimHcTee 30H, rie pabotaet «lWenny, ocobeHHo Ha cTapeio-
LWMX MECTOPOMAEHUAX, CABNAH AKLEHT Ha CHUMKEHWe 3aTparT, NpoBo-
AUMBIX Ha (DOH/, CKBAWMH. PasnuyHble TeXHONOrMM Bbinn onpoboBaHbl
Ha NpeiMeT COOTBETCTBUA 3TOW LENU U ANA TOTO, YToOb NO3BOANTL
oneparopy 6ypuTb CKBaXMHbI AELEBNE U NyYLie, NOAYYaR NPpaKTUYeC-
KW BCE, 4TO MOXHO, OT yIKe CYLEecTBYIOLEli HHDPaCTPYKTYPLI.

OaHa 13 6bICTPO PA3BUBAKWNXCA TEXHONOTUIA — NPUMEHEHUEe
Habyxalowux 3nacTOMEpPHbIX NakepoB. 3TH Nakepbl, KOTOPble ecTec-
TBEHHO HabyxaloT, KorAa NOABEPraloTCs BO3/ENCTBIUIO COOTBETCTBY-
IoLLEro peareHTa, yerewHo NPUMEHAIOTCA Kak 3aMeHa TPaauUNOHHbIM
MexaHUYecKUM naKkepam vnu uemeHTy. [pumeHeHne Habyxawowmx
3N1aCTOMEPHbIX NaKepoB BapbUPYETCA OT Onepauun K onepauuu u
MOMET COKPaLLATh U3EPIKKM KaK 33 CYET COKPALLEHMA BPEMEHH, TakK
U 32 CYET CHWXEHWUA 3aTPaT Ha UHCTPYMEHT.

Habyxatouyuit anacTomepHblit nakep, unu Habyxalowynii nakep — pe-
3WHOBBIN 3NEMEHT, BYNKaHM3MPOBaHHbIi Ha Tpybe. MaBHOM xapaKTe-
PUCTUKOM Pe3NHbI ABNAETCA €€ CNOCOBHOCTL 3HAYUTENBHO HabyXaTb,
Koraa oHa NoABepraeTcs BO3/eiCTBUI0 apOMaTUYECKUX YIIeBOA0PO-
AOB UK CONEHON BOfbI B NPOLECCE NOMNOUEHUS.

Habyxaloumit HeTAHOM Nakep — 370 InacTOMEpHBIi NaKep, KOTo-
pbiit HabyxaeT rMasHbIM 06PA30M 3a CYET NOMOWEHNS YINEBOOPOOB
B npouecce auddysun. HopMmanbHoil paboyeit Temneparypoit ans
Habyxalouux HedTsHbIX nakepos apnseTca 80-130 °C.

Habyxalowmit BoasHO! nakep — 370 nakep, KOTOpbIi Habyxaet
TnasHbiM 06pa3om 3a cYeT NornowWeHUA BOasl (CONAHOrO pacTBopa).
310 ocmoc-npouecc. HopmanbHoil paboyeil Temneparypoii ana no-
po6HbIX nakepos asnsetca 50-90 °C.

lpepocTaBneHHoe onucaHue AeMOHCTPUPYET TPU CYLIECTBEHHO
Pa3nnyHbIX BapUaHTa MCNonb3oBaHMA Habyxawuwux anactomep-
HbiX NaKepoB: 3aKaH4YWBaHWe HWKHEeH TpyObl 06CAAHON KONOHHBI,
BHYTPUKONOHHBIA M30NUPYIOWMIA Nakep U pa3aBuKHas apmatypa
HeoBCaKEHHOM CKBAMMHI.

YPOKWM 3AKAHYMBAHUSA N CKBAXKMHHbBIX PABOT TTRD

John Mason, Alistair Skelly (Drilling & Completions, EnCana
(U.K.) Ltd., Aberdeen)

MectopoxpaeHue UKCS Scott okono 8 net HaxopuTcs B CTaguu
napexus obvema fo6bluun, C goneit cofepxanua Bogbl Cebille 80 %.
B Teuetine 2003 r. 6yposoe obopyaoBaHue nnathopMmbl 6610 06HOB-
neHo ana ocywecteneHun TTRD-6ypenus. Tpu TTRD-ucto4HuKa fo-
6bl4u 6binu 060pyRoBaHbI B 2003 T. 2 7/8-110MMOBbIMUA LLEMEHTHbIMMIA
XBOCTOBUKaMW. bypoBoil wnam Bbin 3aMelieH coneBbIM pacTBOPoOM
npu nomowy rubkoit Tpy6el, 3aTem Gbina ocyuiecTeneHa nepdopayms
npu nomowu kabensHoro 060pynoBaHus.

(raTbs 0xBaTLIBALT KNIOYEBbIE MOMEHTBI 3aKaHYUBAHMA U NOMYYEH-
Hbl ONBIT HA 0CHOBe 3TUX Tpex TTRD-CKBaMMUH, B TOM YUCNE HAYANb-
HYyt0 CTAMI0 CTPOUTENBCTBA CKBaXMWHbI U NPOBEAEHUE Nocaeay oL
onepauuid. [pobnemel BKAOYANU YCNOBUS, TPUBANKEHHBIE K BbICOKUM
TeMnepatypam U AaBNeHUI0 B MHOTOMNACTOBOM KONIEKTOPE C nepe-
napamMu UCTOLWEHHUA W BapbUPYEMbIM BLITECHEHUEM BOJbl, @ Takke
BOMPOCbI, CBA3AHHbIE C MHCTPYMEHTOM ANA NPOBEAEHUs Nephopalny,
HeoXUAaHHOe cofepiaHne BOAbl U acanbTeHoBbIE OTNOXEHUS,
Tpebytolme KoNTIBUHIOBLIX ONepaLuit 0YMCTKM.

Authol":'ﬂa;t-{'ln Kleverlaan (Shell)

In most areas where Shell operates, especially in the
more mature oil field environments, there is a high focus
on well cost reduction. Various technology applications
have been identified to meet this business need and allow
the operator to drill wells cheaper and smarter, making
the most of existing infrastructure.

One technology that is experiencing a rapid uptake
is the application of swelling elastomer packers. These
packers, which swell naturally when exposed to the ap-
propriate swelling agent, have successfully been used
as a replacement for traditional mechanical packers or
cement. The business case for using swelling elastomer
packers is different per application and can include time
savings as well as direct tool cost savings.

A swelling elastomer packer, or swelling packer, is a
rubber element vulcanised onto pipe. The main property
of the rubber is that it swells significantly when exposed
to either aromatic hydrocarbons or saline water through
a process of absorption.

An oil swellable packer is a swelling elastomer packer,
which swells primarily through the absorption of hydro-
carbons. This is a diffusion process. Typical operating
temperatures for oil swellables are 80-130°C.

A water swellable packer is a swelling elastomer packer,
which swells through the absorption of (saline) water.
This is an osmosis process. Typical operating temperatures
for water swellables are 50-90°C,

The case examples provided in this presentation show
three distinctly different uses of the swelling elastomer
packer: the liner completion, the production isolation
packer, and the expandable open hole clad.

TTRD COMPLETION AND INTERVENTION
LESSONS

John Mason & Alistair Skelly (Drilling & Comple-
tions, EnCana (U.K.) Ltd., Aberdeen)

The UKCS Scott field is some eight years into the
production decline curve, with field water cut now over
80%. During 2003, the platform drilling package was
upgraded for TTRD drilling. Three TTRD oil producers
were completed in 2003 with 2 7/8” cemented liners,
displaced from mud to brine with CT and then wireline
perforated.

The presentation covers the key completion and in-
tervention learnings from these TTRD wells, covering
initial well construction and subsequent interventions.
Challenges include near-HPHT conditions in a multi-layer
reservoir with differential depletion and varying water
sweep. Problems have included guns blown up hole,
unexpected water cut and asphaltene deposits requiring
CT cleanout.
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Helen Keron, Charlie Michel (BP)

Mectopoxpexue Munnep cTpapaer ot KpaiHe CUbHbIX OTNOXe-
Huit cynbdara 6apus. Mo 3Toil npuynHe B koHue 2002 r. pobbiva u3
ABYX CKBAXMWH npekpatunace, u B 2004 r. oHu Gbinv Bidpesepo-
BaHbl NOCPEACTBOM KONTIOBUHrOBON Tpy6bl. Cambim TpyAHbIM GbiO
nposesieHue onepauun Ha mybuse 19600 GyToB C MAKCUMANbHBIM
yKnoHom B 57°.

HanBonbluit puck 611 onpegeneH Ha paHHei CTaiuy Kak 04UCTKa
CTBONA M, CNeA0BaTeNbHo, 3acTpaswas Tpyba. Pesynerarsl dpese-
POBaHMA Ha MECTOPOXAeHUU Munnep He Gbinu 0c060 yCnewHbIMK,
Habnoganock TP 3actpesaHus Tpy6el B 8 onepauusx.

(akTopsl ANA NPeAOTBPALIEHIUA 3acTPpeBaHUA TPY6bI BKIIOYANM:

. Bbibop KHBK;

BbIOOP HMUAKOCTH;

ruapasanyeckoe MoaenupoBaHie;

pa3mep Wwnama u, Takum 06pasoM, CKOPOCTb NPOXOAKH;
CTPOrue, B HEKOTOPBIX CNy4anx HEMHTYUTUBHbIE NpoLeaypbI.

X0T# B X0[€ OAHOI U3 Onepaumil BOIHMKNKM Npo6nembi C Ha3eMHbIM
obopyaosaHuem, HY B OfHON TouKe hpe3epoBaHnsA CKBAXMUH He BO3-
HUKanW BONPOCHI 06 0YMCTKE CTBONA MU HAabNIOAaEMOM YPE3MEPHOM
TAFOBOM YCUIWU.

06e cKkBawMHbl Gbinv BBEAEHb B GOHA AeicTBylouwmx, 6e3 3a-
cTpesaHua Tpy6bl unu npoumx npobnem. 3ason nepepabarbisasn
25 bappeneit renesbix rpaHyn, 6e3 BAMAHWA Ha pa3feneHue unm
HedTU B napametpax BoAbl. C 3TOW TOYKKM 3peHKs onepauus Mmena
OWenoMAAIWKA ycnex.

MOTEHLWMANbHBIE YCOBEPLLEHCTBOBAHWA
HEPA3PYLLAIOLWMX UCTbITAHUN TMBKOW TPYbbl

Roderic K. Stanley (Quality Tubing)

INEeKTPOMArHUTHaA NpoBepka rubKoi Tpybbl ABASETCA NPUHATON
onepauueit 8 CesepHom mope. O6bi4Hble YCTAHOBKM M3MEPAIOT
CTeHKy, 0BanbHOCTb 1 AedexTsl. Ho uto panee? B cratbe obcyxaa-
I0TCA BONPOCHI, NOMOTaloLMe yny4WnTL Ka4yecTBo U MHTeprpeTaunio
HEKOHTAKTHbIX METOA0B M Hepaspylaiouiei oueHKU. TpagnUMoHHO
cywecTsyer (1) nposepka ycTanoCTHOM JONTOBEYHOCTH METOAOM
paccesiHWs MarHMTHOTO NOTOKA, @ He OCHOBAHHAA Ha pacuertax,
(2) ycoBepleHCTBOBaHHaA CUCTEMA OLI@HKM PaccesaHUs MarHUTHOro
NOTOKa, NoNy4eHHbIe B pesynsrate paspabotok ccneposarenbckoro
KOHCOpPLMYMa KoNTIBMHTrOBOW MexaHuku, (3) ucnonbosarue Flexor
TU4 pnst OLEHKYM COKpaLieHna cpoka cnyxbel Ha aedekrax, (4) yab-
Tpa3ByK AnA BLICTPOH NPOBEPKM CTLIKOBLIX WBOB, (5) NpuHATHIE
npasuna AnA NPoBEPKH B npoLecce Ikcnayarauuu v (6) paspaboTka
po60Ta, KOTOpPbI MOXET NepeABUraTbCA BHYTPM Tpy6bI ¢ 6apabaHa.
3I70 NPUBENO K BO3MOXHOCTH OLLEHKHN B PeaNbHOM BpEMEHW COCTOAHUA
Tpy6bl BO BCEX TOUKAX B XOAE ee CiyGbl, Takum 06pa3om obecneunsasn
Honee nerkyto aKcnayarauuio ruéroi Tpyosl.

Authors: Helen keron & Charlie Michel (BP)

The Miller field suffers from extremely aggressive Barium
Sulphate scaling. In late 2002 it lost production from two
wells due to scale bridges and in 2004 these were milled
out using coil tubing. The most difficult of these wells was
19,600’ deep, with a maximum deviation of 57°.

The key risk was identified early on in the project as
hole cleaning and therefore stuck pipe. The track record
for milling on Miller was poor, with three stuck pipe
incidents in 8 jobs.

The key mitigations required to prevent stuck pipe
were identified as:

o BHA selection;

. fluid choice;

. hydraulics modelling;

° cuttings size and hence ROP;

. rigorous, and in some cases non-intuitive,
procedures.

Although one of the jobs experienced surface equip-
ment problems, at no point in the milling of either well
were concerns raised about hole cleaning or any over-
pulls seen. Both wells were restored to production with no
stuck pipe or downhole problems. The production plant
processed the 25 bbl gel pills without affecting separation
or oil in water parameters. From an asset viewpoint, the
job was deemed an overwhelming success.

POTENTIAL IMPROVEMENTS TO NDE DEVICES
FOR COILED TUBING

Roderic K. Stanley (Quality Tubing)

Electromagnetic inspection of CT is well established in
the North Sea. Typical units measure wall and ovality, and
detect imperfections. Typical units measure wall and ovality,
and detect imperfections. But what is next? Here we discuss
items that might be used to improve both the quality and
interpretation of non-contact methods of nondestructive
evaluation (NDE). Tvpically these are (a) assessment of fatigue
by an electromagnetic methods rather than a calculation,
(b) improved magnetic flux data assessment via results from
the Coiled Tubing Mechanics Research Consortium, (c) the
use of Flexor TU4 for estimated life loss at imperfections,
(d) ultrasound for rapid butt-weld inspection, (e) accepted
rules for in-service inspection, and (f) the development of
an unthethered robot that can crawl through tubing on the
storage reel. These lead to a distinct possibility to provide
sufficient of a real-time assessment of coiled tubing for opera-
tors to make educated assessments of the state of tubing at
all points during its life, thus making for more trouble-free
operation of the coil.

INOYXIIAd VE
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John McCarthy (AEA Technology plc), Rod Stanley (Quality
Tubing)

B KonTioGMHrOBOW OTPAc/NW OYEHb BaMHbIMKU ABNAIOTCA 3HAHUA
0 HaKOMJEHHOM YCTaNOCTHOM NOBPEMXAeHUW TpyObl u3rubamu u
no-ppeXageHnsamMn NOBEPXHOCTH, KOTOPbIe BO3IHUKNIKU B npouecce
3KCNyaTauumu YCTaHOBKU U BbI3BaHbl Koppo3uei. Ceiiyac npombiil-
NEHHOCTb UCNONbL3YET TEOPETUYECKYIO MOJeNb, KOTOpas OCHOBAHA Ha
NPakTUYECKUX Pe3ynsTatax, NoNy4eHHbIX Ha MalluHe AN UCNbITaHuid
Ha yCTanocTh.

Hepa3spywaiowue ucneiTaHua rubkoi Tpybbl BeINONHAIOTCA Ha
100 % ans W3IMEpPEeHMA TONWMHBI CTEHOK, AnameTpa (BKAKYaA
BbLIYMCNEHME OBANLHOCTU) W OLEHKU MOBPEXAEHUA, BbI3BAHHOTO
nosBneHnemM pybuoB M BMATUH, NPU NOMOWM MeTOAa pacceaHua
MarHWTHOrO NOTOKA.

NoABAAETCA BO3MOMHOCTL UCNO/L30BAHWUA BECKOHTAKTHBIX METO[0B
n3imepeHua ycTanocTtu B peasbHOM BPpEMEHW B COCTaBe WHCTPpYMEHTa
AN15 HePa3pyLLatoWnX u3MepeHui, Takum o6pasom, nonHas NpoBepKa
TpyObl MOXET BbITb OCYLECTBNEHA OAHUM MHCTPYMeHTOM. W3mepe-
HWA YCTanocTU BLINOMHAIOTCA C NOMOWLI0 TEXHONOTUM U3MEDEHMA
MarHMTHOrO HanNpAMeHus.,

NMPUMEHEHWE HOBOW PACLLMPSEMOW TEXHOIOTUM
AnAa 30HANTbHOW U301ALMKU BOAHBIX
HATHETATE/IbHbIX CKBAXXWUH MECTOPOXXAEHWSA
LWWETNAHA

P.P. Angell (SPE), D. Kamsley (BP)

B KayecTee niaHMpyemoit nporpamMmel 3abypuBaHnus BTOPUUHOTO
CTBONA HEO6XOAMMO NOArOTOBUTL CKBaXUHY K Bypenuto. [lo Hayana
Byposbix pabot gomkeH Bbin GbITb NUKBUAUPOBAH CYUIECTBYIOUIMA
KonneKTop, TpeboBanock U30AMPOBATL CKBAMMHY, 4TOOLI 0becne-
YMTb BO3MOMHOCTE AEMOHTAXA NOABOAHON hOHTAHHOMK apMaTypbl 1
M301AUMI0 NPOTUBOBLIGPOCOBOrO npeseHTopa. W3-3a KOHCTPYKUMK
3aKaHYnBaHUA NPoBKa ANA U30NALMM JOJIKHA NPONTH YEpe3 CyIKeHUA
NPOXOAAHOIO CEYEHUA, B HWKHel Tpybe 06caaHoi KonoHHsl. B 2003 r.
6bis1a NpoBeeHa NpeABapuTebHaA paboTa no M3roTOBNEHNIO CABO-
€HHOrO Nakepa, cnyckaemoro Ha rubkoil Tpybe, ANA UCNONb30BAHNA
g Foinaven 6bina BbIGpaHa KOHCTPYKUMA pPacWMpAIOWErocs nakepa.
Yrobbl 3T0T BbIGOP 0becneunn ycnewHyo usonaumo, 661 npose-
AeHbl 0BWKpHbIE UcnbiTaHKA Ha cywe. Onepauna Gbina yenewwo
3apepueHa B Havane 2004 r.

PEMOHT [IE®EKTOB MOBEPXHOCTWU IMBKOWM TPYBbI

Steven M. Tipton, JoKTOp HayK, UHMeHep-HedTAHWK, npodeccop,
Ronald Isaac, AOKTOp HayK, HAYYHbINA COTPYAHMK,

Chase Breidenthal, marucrp Hayk, Hay4Hbiil COTPYAHMK,

Justin Rempel, HayuHblii COTPYAHMK

(Yuueepcurer Tancoi)

lbkas Tpyba perynapHo NosyyaeT MexaHu4eckue NoBpexaeHus

BHelHel NoOBEePXHOCTH B hopMe LiapaniH, BMATUH, PAKOBUH, BAAB-

NUBAHUI 1 T.N. CTPYKTYpPHbIE COCPEAOTOYEHHbIE HEOAHOPOAHOCTH,

06HapyKeHHble 3TUMU fedeKTamu, MOTYT BbI3BaTh NOKANN30BAHHbIE

KOHLEHTPaUuM HanpskeHy i Opbie MOTYT APUBECTH
5 ; i
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RING ABSOLUTE STRESS IN'COIL
G=REAL TIME FATIGUE MEASUREME
D CONTROL

John McCarthy of AEA Technology plc Rod Stanley of
Quality Tubing

In the coiled tubing industry, knowledge of the accu-
mulated damage to coiled tubing from bending, and from
surface defects that are caused by rig operations and cor-
rosion, is of great importance. The current state of technol-
ogy in the industry is to assess the accumulated fatigue
using a theoretical model, which is based upon practical
results that have been obtained on a fatigue machine. |

The NDE inspection of CT is performed for 100% wall
thickness measurement, diameter measurements (includ-
ing the computation of ovality), and assessment of damage
caused by pitting and gouges using the magnetic flux
leakage (MFL) technique.

The possibility now arises of including non-contact
fatigue measurements in real time into the NDE tool, so
that a complete inspection of the coiled tubing could be
performed with one device. The fatigue measurements
would be performed using magnetic stress measurement
technology.

APPLICATION OF NEW EXPANDABLE |
TECHNOLOGY FOR WATER INJECTION WELL
ZONAL ISOLATION IN DEEPWATER WEST OF
SHETLAND FIELD

P.P. Angell (SPE), D.Kamsley (BP)

As part of a planned programme for sidetracking a well,
there was a requirement to intervene and prepare the
well for drilling. Ahead of the side tracks commencing,
the existing reservoir had to be abandoned, and the well
isolated to allow removal of the subsea xmas tree and in- |
stallation of BOPs. Due to the completion design, the plug
required for this isolation had to be able to pass through
restrictions, yet set in the larger sized liner. To do this,
building on the preliminary work done in 2003 to builda
CT deployed straddle for Foinaven, an expandable plug was
chosen. To give confidence that this choice would deliver a
successful isolation, an extensive onshore test programme
was completed. This also had the added benefit of being
able to convince those out with the team that this was
the correct choice and that BP's barrier policy was being
complied with. A successful deployment was achieved in
early 2004.

REPAIRING SURFACE FLAWS IN COILED TUBING

Steven M. Tipton, Ph.D., P.E., Professor

Ronald Isaac, Ph.D. Graduate Research Assistant
Chase Breidenthal, M.S. Graduate Research Assistant
Justin Rempel, Undergraduate Research Assistant
The University of Tulsa

Coiled tubing routinely incurs mechanical damage to



AeHWM Onepauum 3TOT MeToA nokasan cebs Kak ypeasbiyaiiHo addek-
TUBHbIA Ans HernyboKuX CKBaXWH. ITOT NOAXOA Takke NoKa3aH Kak
Gonee NpeAnoYTUTENbHBIA N0 CPABHEHWIO CO CTHIKOBLIMM CBAPHBIMUA
weamu ans 6onee ry6okux AeceKTos, Ao 40 % OT TONWMHBI CTEHKM.
MpenocrasneHsl MHCTPYKUMK ANA NPOBEAEHUA PEMOHTA HapAady C
NPOTMBONOKA3aHUAMMU ANA UCNONb30BAHNA JAHHOO METOAA.
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[AJTIbHEVILLVE PA3PABOTKM NS KONTIOBUHIOBbIX
MABYYMX OMEPALIMN

J.E. Lode, R. Moller, K. T. Nesvik (SPE, Statoil), A. Buchanan
(SPE, Schlumberger), J. Myklebust (SPE)

Konnyectso HOBbIX CKBAXMH, 3aKOHYEHHBIX NOABOSHLIM METO-
AoM, 6bICTPO pacTeT. B 10 e BpeMA CylWecTBYOWME NOABOAHbIE
MECTOPOXAEHUA BXOAAT B Creunduyeckyio hasy fobeium, KotTopas
Tpebyer 6onee YacToro NposeseHnA onepauuil Co CKBaXMHOI ans
nopAepXaHua obvema u/unu yBenuyeHus n3BneKaemblx 3anacos.
CneposarensHo, noTpe6HOCTL B NpoBefeHNN KabenbHbIX U KOATIO-
BUHroBbIX ONepawuit y Takux ckBaxmH pacter. Kak nokasarens 3toil
TeHAEeHUWM, OAMH M3 onepatopos B Hopeeruw Habniopan nBoiHOM
POCT YuCNa KONTIOBUHTOBLIX ONepaLyit C NOABOAHBIMU CKBAXMHAMM
8 2003 r. N0 CpaBHEHUIO C NPeALIAYLMMHI FOfaMK.

CeropHa TpaAMUMOHHbIE YCTAHOBKM ANA BBINOAHEHUA KOATIOBUHTO-
BbIX ONepaLyil C NOABOAHLIMU CKBAXKUHAMK ABARIOTCA NONYNOrPYH-
HbIMU, CIPOEKTUPOBaHbl rasHbIM 06pasom ans GypeHna n 3aKaHuu-
BaHUA. CNOXHOCTM COTNACOBAHMA U BLINONHEHUA KONTIOBUHIOBBIX
paboT ¢ 3TMX NONYNOTPYMKHBIX NAATHOPM BbINH 33A0KYMEHTUPOBAHBI.
Takue TPYAHOCTM OTHOCATCA NPEUMYILECTBEHHO K TPYAHOAOCTYMHbIM
y4acTKam U NpoCTPaHCTBY BOKPYr NOALEMHBIX CUCTEM W, 4TO Gonee
Ba}HO, K OTHOCMTENILHOMY ABMEHUIO (B OCHOBHOM Kayka), KoTopoe
CyliecTByeT MeXay «PUKCUPOBAHHLIMY YCTbEM CKBAXWUHbI/TepMeTy-
3aTOpOM U NOABMXHOI YCTAHOBKOW,

ABTOpbI ONUCHIBAIOT HEJaBHO MOABMBLIEECA 060PyAOBAHUE U
METOAUKM, KOTOpbIe Ceifvyac cYUTAIOTCA NPOWEAWMMM UCAbITAHUS,
AN YNyYWeHNA KONTIBUHIOBLIX NOAYNOTrPYKHLIX onepauuii no-
CPeAcTBOM:

° COKpalieHWA BPEMEHHU, B TRHEHWe KOTOPOro nepcoHan nog-
BEPraeTca onacHoCTH;

. COKpalueHns BpeMeHu, B TeyeHne kotoporo o6opyaoBaHue
NOABEPKEHO NOBPEXALHUAM;

. yBenuueHus ahPeKTMBHOCTH «paboyero 0kHay B OTHOWEHMMU
KauKu.

Bonpocsl, KoTopble 40MKHbI 6biTh OCBELEHbI:

° nocnesHee noKoneHue NogbeMHoit pambl C UHTErpUPOBaHHOM
pamoit 6e30nacHOCTM repMeTu3aTtopa v HanpasnsioLei;

. PeBONOLMOHHOE UCNONb30BAHWE HOBOTO COEAMHEHMUA
CKONb3AlLero TMNa, KoTopoe 3hPeKTUBHO yCTpaHAET IDMEKT KauKu
B XO/€ KpUTUYECKUX a3 BbINONHEHUS paborT,

C weld: I ably.
This paper examines another repair strategy of removing
the stress concentration by grinding away the surface of
the tubing to remove the defect and replace it with a thin-
ner, albeit smooth surface region. When done correctly,
this method has proven extremely effective for shallow
flaws. The approach is also shown to be superior to butt
welds for deeper flaws to a depth of 40% of the wall thick-
ness. Guidelines are given for making the repairs and the
limitations of the approach are also presented.
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FURTHER DEVELOPMENTS FOR COILED TUBING
FLOATER OPERATIONS

J.E. Lode, R. Moller, K. T. Nesvik (SPE, Statoil),
A. Buchanan (SPE, Schlumberger), J. Myklebust (SPE)

The number of new subsea-completed wells is increasing
rapidly. At the same time, existing subsea field develop-
ments are entering more challenging phases of production
with wells demanding a higher intervention frequency in
order to maintain production and/or increase recoverable
reserves. Consequently the demand for performing coiled
tubing (CT) interventions in such wells is increasing. As
an indication of this trend, one operator in Norway has
seen a doubling of CT interventions in subsea wells in 2003
compared to previous years.

Today the most common installations available to per-
form CT interventions on subsea wells are semisubmersible
rigs that are primarily designed for drilling and completion
activities. The challenges of interfacing with and perform-
ing CT operations from these “semisubmersibles” are well
documented. Such challenges relate mainly to restricted
access and space around the hoisting systems and, even
more importantly, to the relative motion (primarily heave)
that exists between the “fixed” wellhead/riser and the
moving installation.

This paper describes newly introduced equipment and
techniques that are now considered field tested to improve
coiled tubing, semisubmersible operations by

° reducing personnel exposure to safety hazards;

. reducing equipment exposure to damage haz-
ards;

. increasing efficiency and the operational window
with respect to heave conditions.

Items to be described and discussed in this regard are:

. alatest generation lifting frame with integrated
stripper crash frame and stabbing quide;

. revolutionary use of a new slip joint system that
effectively cancels out the effect of heave during critical
phases of the operations.
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Bocxop connua B Alice [lox Konaw pabotaeT B komnaHusax “Dowell”

AliceSunrise u “Schlumberger” ye 23 roaa. B Teyenue
nocnefHux ABEHAaAUaTH NET OH ABNAETCA
WHXEHepoM No BBOAY B IKCNAyaTauuio Kon-
TIO6UHrOBOro HazeMHoro obopyAoBaHKs, 6asa
KoTaporo Haxoputca B Wyrap Nlaup, (wrar
Texac). [lon paGoTaeT ¢ npou3BoANTENAMU
obopyaoeaHusa B CLWIA, Kanape, Benuko6b-
puTaHuK, a ceivac u 8 benapycu ¢ uensio
pa3paﬁmm1 W NOCTABKK oﬁapy,qoaawﬂ ANA
noneesix pabot no ecemy mupy. Ero mexpyHa-
pOAHaA AeATeNsHOCTL Havyanack € NOe3AKN No
conposoMaeHuio o6opyaoBaHUA Ana rugpo-
pa3psiea B Kutail 8 1985 rogy, nocne 31oro oH
no6eiean g Bexecyane, bpazunuu, lotnangum,
Aurnun, Hopseruu, laHun, fonnavgum, AHrone,
l[abone, Omane, OA3, KazaxcraHe, benapycu n
Poccuu.

«Mow noBumMble Nein3amm — 3aKaTsl M BOCX0-
Abl CONHUA, U A OCTaHaBNWBaK MallUHY B Ni0-
601 MOMEHT, KOT1a MOXHO CleNaTh XOpOLNiA
CHUMOK», — roBopuT [loH.

Don Kolash have worked for Dowell and
Schlumberger for 23 years. The last 12 years
he had been a sustaining and commissioning
engineer in coiled tubing surface equipment,
based in Sugar Land, Texas. He works with
the manufacturers of the equipment in the
US, Canada, UK and now in Belarus, to develop
and deliver equipment to field operations
world wide. His international work travel be-
gan with a Fracturing equipment sustaining
trip to China in 1985 and since then he had
been to Venezuela, Brazil, Scotland, England,
Norway, Denmark, Holland, Angola, Gabon,
Oman, United Emirates, Kazakhstan, Belarus
and Russia.

VYnoe oTHecem AOMOH
Taking Home the Catch

“My favorite pictures are sunrises and sun-
sets in any part of the world, and I'll stop my

SP——— : vehicle anytime that it is possible to take a
B nbinbHOM BaiioMuHre, HANOMUHAIOWEM NYCTLIHIO good picture" — says Don.

In Wyoming on dusty desert type location

LiBeT Kackn NoKa3lbIBaeT «3eNeHoro» COTPYAHWKA — HOBMYHA B 3TUX Onepaynax




Mnardopma B MeKcuKaHcKoM 3anuse
The Rig in the Gulf of Mexico

Bonbwoi KoponeBcKui nocock
Grand King Salmon

HaﬁAuITe opna Ha doTo
Spot the Eagle

Yro y Hac Ha obepn?
Lunch Available Maybe
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IEA KOPPEKTUPYET MNMPOIHO3 MOTPEBHOCTU
B HE®PTW B 2005 r.

Beicokue Temnbl pocta notpebnerus Hedtu B CLUA u Kutae,
co06WalT aHanuTUKM MexayHapoaHOro JHepreTMyeckoro
Arentcrea (IEA), 3aCTaBunu UX YBENUYUTL KOHEUHBIE OLEHKMN
obujeit noTpebHOCTH B Hel B YeTBepTOM KBapTane 2004 r. Ha
200000 6appeneil B feHs, [0
84,4 munnuoHoe Gappenei
B f1eHb.

YactuyHo 370 npousowno
u3-3a pocta notpebneHus B
Kutae 8 pexabpe scero nuuwe
Ha 10 %, uan Ha 50000 6ap-
peneit B leHb N0 CPAaBHEHWKO
c Hoabpem. IEA yeenuuuna
POCT a3naTcKoro cnpoca Ha
2005 r. Ha 90000 bappenei
B [leHb N0 CPABHEHMIO C Mpe-
AblOYILKMM OTHETOM KOMMaHWiA.
W cHoBa npuynHOI aBuncs
Gonee 3gpaebiid B3rNAg Ha no-
TpebHocTu Kutas, pasHo Kak u
sceit HOro-BoctouHoi Asuu, B
HedTu. IEA nporHosupyer, yto
MpU HOPManbHLIX MOTOAHBLIX YCNOBUAX noTpebneHne B A3un B
YETBEPTOM KBapTane OyaeT elye BbIlE, YEM B NPOLIOM rOfY.

Wcrounuk: www.worldoil.com

FA3IMPOM OTKPbIBAET CBOE HAMEPEHUE
OBPA3OBATb KOHCOPUWMYM CIr

Poccuitckuit ruraHT npupoakoro rasa «fasnpom» coobuwumn,
UYTO KeNaeT Co3aTb MeX/yHapOLHbIA KOHCOPLMYM K cepefuHe
2005 r. gna noctaeku CMI Ha peiHok CLUA. a3 gna npoekTa
AONKEH NOCTYNUTL C MecTopoxaeHus LLTokmaH B bapeHuesom
Mope, Ha pa3paboTKy KoToporo 3atpayeqo 10 mapp gonnapos
CLUA. Kak coobwun 3amectutens npegceparens npasieHus
«lasnpoma» AnekcaHap PA3aHOB, KOMNAHUS Kenaer ypery-
NMpoBaTe BCE BONPOCH W fanee paboratb Hag npoexkToM. B
NPOTMBHOM cny4ae ynpasnsiowne «fasnpoma» onacalorcs,
4TO OHM MOTYT YNYCTUTb 3Ty BO3MOXHOCTb. 10-MunnuapgHas
nepBsas CTafns BKNKOYaeT exerofHyo fobsiyy B 30 Bem (2,9
Bcfd), npupoaHoro rasa, u3 koTopbix ot 22 g0 24 (2,1-2,3 Bcfd)
6ynyT npespalyeHsl B 15 MAH meTpuyeckux ToHH CMT. B koHey-
HOM uTore no6biya LtokmaHa cMoXeT nobuTs nnauvky 8 100
Bcm (9,7 Befd). Mocrasku B CLUA fomKHbI Ha4aTbest no nnaxy
¢ 2010 nnn 2011 1.

UcTtoununk: www.worldoil.com
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IEA REVISES FORECAST HIGHER
FOR 2005 OIL DEMAND

Analysts at the International Energy Agency (IEA) said
higher US and Chinese growth prompted them to revise upward
their final estimates of global oil demand in fourth-quarter
2004 by 200,000 bpd, to 84.4 million bpd.

-,

This was due, in part,
; to stronger Chinese de-
\ . mand growth in Decem-
: - ber, of just over 10%, or
50,000 bpd, compared
to November. Accord-
ingly, IEA hiked Asian
. demand growth for 2005
§ by 90,000 bpd, compared
to the agency’s previous
* report. Again, the reason
L. was more robust outlook
for Chinese demand, as
well as Southeast Asia
overall. Assuming nor-
mal weather patterns
this year, IEA forecasts
that for the fourth quarter, 0ECD Asian demand will be even
higher than last year.

Source: www.worldoil.com

GAZPROM REVEALS INTENT
TO FORM LNG CONSORTIUM

Russia’s natural gas giant, Gazprom, said it wants to cre-
ate an international consortium by mid-2005 to supply LNG
to the US market. Gas for the project would come from a
$10-billion development of Shtokman field in the Barents
Sea, offshore northern Russia. According to Gazprom Deputy
CEO Alexander Ryazanov, the firm is eager to finalize details
and get the project moving. Otherwise, Gazprom managers
fear that they will miss their window of opportunity. The
$10-billion first stage includes annual Shtokman output of
30 Bem (2.9 Befd) of natural gas, of which 22 to 24 Bem (2.1
to 2.3 Befd) would be converted to 15 million metric t of
LNG. Eventually, Shtockman’s production could hit 100 Bcm
(9.7 Bcfd). Shipments to the US would be targeted to begin
by 2010 or 2011.

Source: www.worldoil.com
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NEHTA HOBOCTEW/NEWS

B 3ANOBEAHUKE HA ANTACKE
bYAYT AOBbbIBATb HE®Tb

Cenar CLUA noppepian paspelieHue
Ha 406bI4y Hedh TV HA TEPPUTOPUM APK-
TUYECKOro NpUpPoOAHOTo 3anoBeAHuUKa
Ha Anscke. lNpu 51 ronoce «3a» U 49
«MPOTUB» CEHATOPbl OTKIOHWIN NPO-
cbby NpOTMBHUKOB Takoro bypeHus He
BKJII04ATb COOTBETCTBYIOLIEE pa3pe-
WeHWe B NpolWweaWwnii B MapTe yepes
ceHar 610/KETHbIIH 3aKOHONPOEeKT.

CormnacHo opMeHTUPOBOYHBIM OLIEH-
Kam, 3anac HedTW Ha MeCTopoXjae-
Huax lpaaxo coctaenser ot 5 o
16 mnpp 6appenei. [lobbiya HedTH
3/,ecb ABNAETCA OAHOI U3 OCHOBOMO-
naraluux 4actei IHepreTMyeckoro
3akoHonpoekTa npe3ngenta CLUA |
[xoppxa bywa, uens kotoporo —
co3faHne YCnoBU ANA CHUMEHUR F
3apucumocTtu CWA ot moctaBok
HedTH n3-3a pybema. Mpu atom H :
rnasa benoro goma noayepkHyn, yto

HoBble MecTopoxaeHus pgaayt CLUA -
[ONONHUTENbHO «A0 1 MAH 6appeneit =
HeqiTh B CYTKM».

Bmecre c Tem, axonoru CLUA karero- L .-
PUYECKM BO3PAMAIOT NPOTUB A0OLIYM 3,
HedTu B 3TOM peruoHe Ansicku. Mo i) %
ux MHeHWlo, HedTenobbiua HaHeceT e |
HEBOCNOAHUMBII yuepb YHUKanbHOM |
aApKTUYeCKOoW npupopae.

WcTounuk: PUA «HoBocTu»

POCCMWCKASI KOMMAHWUA «TATHE®Tb»
HAYUHAET AOBbIMY HE®TU B CUPUN

Kak coobwaer PUA «Hoeoctu», «TatHedTb» cTana nepsou
3a nocnegHue 15-20 net poccuiickoi HedTepobbiBatowei
KoMnaHueil, kotopas 6yaer pa6otats 8 Cupua.

B cootBeTcTBMM C cornaweHuem mexay «TatHedtbion u Cu-
puitckoit focypapcTBeHHO! He(TAHOM KOMNaHWel poccuAHaM
NpeaocTaBNeHo 3KCKNI3UBHOE MPAaBO Ha BHINOAHEHWE reo-
noruveckoi pazeeaku U fobbidy He(TU U raza B NPOBUHLIMM
[leitp A3 3oyp B BocToyHoi Cupuu. O6was nnowaps nota,
NpefoCTaBNEHHOrO B PAaCNOPAMEHWE POCCMIACKMX KOMNaHMH,
cocrasnser 6onee 1900 KBagpaTHbIX METPOB.

«TatHedTby cobupaeTcs NOTPaTUTL OKONO 26 MAH A0NNAPOB
CLUA Ha pa3Besky, 1 MnH — Ha hMHAHCUPOBAHME COLMANBHbBIX U
obpasosartenbHeix nporpamm 8 CUpMM B TE4UEHUE NOCNEAYIOWMX
cemu net. MNpeacrasutens «TatHedTU» co0BLWMA, YTO ONLIT pa-
60Tbl B CUPUM ABNAETCA BAXHBIM, TAK KAK KOMNAHUA NAaHUpyeT
HauyaTb coTpyaHuyecTBo ¢ Mpakckumu HedTepobbiBalowmmm
KOMNaHUAMM,

TaTHedTb 3aHUMaeT WecToe MecTo B CMUCKe POCCHIACKMX
KoMnaHuit no obvemy gobbiun. 550000 Gappenei exeroaHo
pobuigatotca 8 Cupun. CtpaHa 3a nocnepHue ropsl nognucana
pAA KOHTPAKTOB C KaHAACKMMM, KUTAWCKMMKU U eBPONENCKUMK
HedTeno6bIBAIOWMMY KOMNAHUAMM,

UcTounuk: MosNews
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THEY ARE GOING TO PRODUCE OIL
IN AN ALASKA RESERVE

The senate of USA has ap-
proved the permission for oil
recovery on a territory of arctic
nature reserve in Alaska. 51
voted for the decision and 49
| voted against, the senators have
i | declined the request of their
opponents not to take this deci-
sion to budget draft that passed
~ via senate in March.

According to estimated the
oil deposits of Prudhoe field
amounts from 5 to 16 billions of
barrels. The oil recovery of this
field is one of the basic parts
of energy draft of President
of USA G.Bush, the purpose is
to create conditions to reduce
r USA dependency on oil supply

% 7 S . from abroad. The Head of White

Al House emphasized that new
bt filed will additionally provide
USA with “up to 1 million of oil

barrels per day”.

At the same time ecologists
of USA are categorically against
of oil recovery in this Alaska
region. They believe that oil
recovery will harm the unique
arctic nature.

Source: RIA Novosti

RUSSIA’S TATNEFT TO START OIL
PRODUCTION IN SYRIA

Russia's Tatneft oil company has become the first Russian oil
producer in past 15-20 years to operate in Syria, RIA Novosti
reports.

According to the agreement between Tatneft and the Syrian
State oil company, the Russians have been given the sole rights
to conduct geological explorations, and oil and gas production
in the province of Dayr az Zowr in eastern Syria. The total area
of the lot put at the Russian companies disposal is more than
1,900 square meters.

Tatneft is due to spend over $26 million on exploration, and
$1 million on financing social and educational programs in
Syria within the next seven years.

A Tatneft spokesman said that the experience of operating
in Syria is important because the company is going to start
cooperation with Iragi oil producers.

Tatneft occupies sixth place on the list of Russian oil com-
panies in terms of production volume.

550, 000 barrels of oil are produced in Syria annually. The
country has signed a number of contracts with Canadian, Chi-
nese, and European oil producers in recent years.

Source: MosNews




B POCCWUU 3A rO[ NPOM3BO/CTBO
CTAHKOB-KAYAJIOK YIMAJIO B [IBA PA3A

CornacHo paHHbiM @epepanbHoit cryx6bl rocynapcTBEHHOI
cratuctuii, 8 2003 ropy Ha Tepputopum Poccuiickoil Peaepamm
66110 nponssegeHo 1004 craHKa-Kayankw, a B 2004 rogy Bcero
518 wryk. MoaobHy CUTYaLMIO CneLUanucTbl CBA3LIBAIOT C
HeXenaHuem HedTAHbIX KOMNAHWA BKNAfbIBATL AEHLIU B 06-
HOBNeHWe napka peicTeylouero obopynosanna. B yactHocTu,
KpynHeiiwee poccuiickoe npepnpusTe No BbINYCKY CTaHKOB-
kauanok ®IYN «M0 “Ypantpacmaww™ (r. Exarepunbypr) us-3a
OTCYTCTBUSA 3aKA30B NPAKTUYECKMN CBEPHYNO
NPOU3BOACTBO 3TOM0 BAXHENLEro BUAA He-
GbrenpombicnoBoro o6opyaosaHus.

lpoponxaer napate Take NponUsBoa- |
T80 BypoBLIX YCTAHOBOK AnA reodusn- | _
YeCKOro W CTPYKTYPHO-NOMCKOBOTO Gype- 48
HufA: co 151 Npou3BefEeHHOM| YCTaHOBKM
8 2003 roly UX YMCNO CHU3MNOCL B0 124 =
8 2004 ropy, ewe 6onee cywecteeHHoe B
nagexne NpoM3oWwno paxee,

Mcrounuk: CNHIO (Cotos nponssogure-
nei Hehrerasosoro o6opyaosanus)

«JTYKOW» NMOCTEMEHHO
CTAHOBUTCHA AMEPUKAHCKUM

Buue-npesngeHt 0AOD «JIYK-
0NN» Neonun GegyH coobuyun,
YTO B TEYEHWEe rofa KOMmaHusA
«ConocoPhillips» ysenuuur ceoio
pono B 0AO «JIYKOMJT» ¢ 10 % go
20 %. PykosopuTens npecc-cnyx6bbl
«ConocoPhillips» Kpuctu lexapna
OTMeTUNa ANA ra3etsl «BefomocTuy,
4TO0 3TO NPOM30HAET B TEYEHUE Crie-
AYIOWNX ABYX NET,

Ucrounmuk: CMHIO (Corwos npo-
u3BoauTeneit Hedrerasosoro
o6opyaoBaHua)

AOBbIYA
B KAJIUDOPHUM NNABHO CHUXKAETCS

PekopaHo BbICOKME LeHbl Ha HedTh He CMOMmK NoBepHyTb
BCNATb NpOAO/Kaloleecs CHUMeHWe 1obbiuu HedTH B Kanu-
opHum, coobwmna rocyaapcreexHas caykba no eonpocam
HedTH, rasa u reotepmuyeckux pecypcos. Ha KanuopHuin-
CKMX Ha3eMHbIX MECTOPOMAEHUAX 33 NPOWALIA rof Ao6bLITO
225 mnH 6appeneit Hedi (615,000 bpd), Toraa kak B 2003-m
— 232,6 mnH 6appeneii (637,000 bpd), a 8 2002-M — 241,1 mnH
6appeneii (661,000 bpd). «CHuxenue go6bu HedTi npousow-
N0 NaeHbiM 06Pa3om U3-3a NPOAONKAKWETOCH, HOPMANLHOTO
CHIKEHNA fo6bIYM NO BCeMy WTaTy», — CO0BIWAETCs B oTYeTe
Gunnana. Mo upoHuu, Lewa cipoit HedTn Midway-Sunset, no-
6biTo#t 8 Kern County, no6una pexopaHyio nnavky B 43 fonnapa
3a 6appens B okTAGpe npownoro roaa. Cryx6a oxuaaeT, 4To B
37oM ropy 6yaet npobypeHo 6onblue cKBaXuH, Yem B 2004-M,
HTO NOMOJKET 3aMeNIUTh TEMNbI CHUKEHUA BO6BIYM.

WUctounuk: www.worldoil.com

ANNUAL PRODUCTION VOLUME
OF CONVENTIONAL PUMPING UNITS
IN RUSSIAN HAS DECLINED BY TWO TIMES

According to information of Federal State Statistics depart-
ment, in 2003 on a territory of Russian Federation there were
produced 1004 conventional pumping units, and in 2004 only
518. The state of affair is connected with the unwillingness of oil
companies to invest in renewal of equipment fleet. In particular,
the biggest Russian enterprise for manufacturing of conventional
pumping units Ulatrsmash (Ekaterinburg) almost stopped the
manufacturing of this important kind of oilfield equipment
because of lack of orders.

The volume of drilling units
manufacturing for logging
and exploratory drilling is still
¢ falling. In 2003 they manu-
ks factured 151, in 2004 - 124,
the most significant manu-
facturing recession was even
earlier.

Source: Association of oil
and gas field equipment
manufacturers.

LUKOIL IS GETTING SLOWLY
BUT STEADY AN AMERICAN COMPANY

A vice president of Lukoil
Leonid Fedun informed that
within a year ConocoPhilips
willincrease its share in Lukoil
from 10 % to 20 %. The head of
public relations department of
ConocoPhillips Kristy Dezharle
admitted for the newspaper
that it would happen within
two following years.

Source: Association of oil
and gas field equipment
manufacturers.

CALIFORNIA
OUTPUT SLIDES

Record-high oil prices have not reversed California’s
continual decline in oil production, said the state’s Divi-
sion of 0il, Gas and Geothermal Resources. California’s
onshore areas produced 225 million bbl (615,000 bpd) of
oil last year, compared to 232.6 million bbl (637,000 bpd)
in 2003 and 241.1 million bbl (661,000 bpd) in 2002.
“The decrease in oil production was mainly due to the
continued, normal production decline statewide,” said
a divisional report. Ironically, the price of Midway-Sun-
set crude produced in Kern County hit a record high at
$43/bbl last October. The division expects more wells to
be drilled this year than in 2004, which may help to slow
the rate of decline.

Source: www.worldoil.com
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Kanagckas komnaHus "®opMocT” n3sectHa Ha Poccuiickom HehTENpOMBICIIOBOM phiHKe
Bonee 30 ner, Kak HageXHbIA NOCTABUMK BbICOKOKAYECTBEHHbIX ryCeHW4HbIX BHEAOPOXKHWUKOB
Takux, kak Xacku 8. Ha cerogHsALWHWA AeHb koMnaHus "®opmocT” ABMSETCH Takke MUPOBBLIM
nuaepom B paspaboTtke, NPOEKTUPOBAHUW 1 NpouaBoacTee YertaHosok Mibkux HKT.

Hoseitwue Ycranosku Mibkux HKT komnanum "®opmoct” cnocobHbl BypuTh CKBaXKMHBI KaK C
rubkumu HKT, Tak 1 ¢ 06b14HBIMK TpyGamu, U HecyT B cebe TeXHUYECKUe 1 SKOHOMUYECKUe

BbIroAbl. [ns yeenuyeHus yHUBepCanbHOCTU NPUMEHEHWS, OHU OCHALLIEHE! BEPXHUM

NpYBOAOM Ans BpaleHus o6bI4HON TpyGbl, Tam rae 310 HeobxoguMo, a Takke WTponamMu n |
anesartopamu. B KaHape Ycraroeku Mubkux HKT akcnnyatupytotcs Gpuragamu na 4-x |
YesoBeK, TeM cambiM UCKMoYaa HeobxoauMoCTs NPUBMEYEHUS BEepXOBOro paboyero. '

Hanbonee aHaynTensHLIMWA NpeuMyLLiecTBaMU BYPeHUs ¢ UCMOMbL3oBaHWEM YCTaHOBOK
MmBkux HKT sensaiotcs: noebllweHue 6e30NacHOCT, Y4TO MPOMCXOAWNT B pesynkTaTe
YMEHbBLUEHWA CMYCKO-NoABEMHbIX onepauuin, ctabunuaalnsa CKOpocTU NPOXOAKM, NPYU 3TOM
CTBON CKBa¥MHbI Nonyvaetcs Gonee yCTOWYMBLIM 1 CRyYan Peskoro NoBbILLEHUA AaBNeHNs
craHossTca 6onee pegkumy. Npu Mcnonb3osaHuy rMBKoON TpyBbl CTBOMY CKBAXKUHbI
HaHOCUTCA MeHbLUMI yliepB, Tak KaK yeTpaHsaeTca HeoBXoaUMOCTE MHOTOKPaTHbIX 3anycKoB
1 OCTAHOBOK Hacoca Ans HapallneBaHua GypunbHOR KOMOHHD.
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Tpebyet nu Bal npoekT GypeHus Unu NpoBeAeHWUs PEMOHTa CKBaXWUHb! ¢ rubkumu HKT, unu
e TpaguuuoHHoro Byperus ¢ obbidHBIMKU TpyBamu, komnanus "®opmoct” pacnonaraet
A0CTaTO4HLIM OMBLITOM U NPOhECCUOHANLHBIM 3HAHWEM Aiena Ans YAOBNeTBopeHna Balmx
cneuncbudecknx notpeGHocten. [na nonyyexns 6onee noapoGHon nHhopmauuu,
noXanyiicTa CBSKUTECH C TOPrOBLIM npeacraesutenem komnanun "dopmoct”, nubo noceTuTe
Haw se6-cailT no agpecy

aCanadlanmanufacmmrknownln&HRussuanonﬁe!dmarketbroverSOyearsasamﬁabie
quality off-road tracked vehicles like the Husky 8. Today, Foremost is also a world leader
gineering and manufacmre of Coil Tubmg Dnlling Units (CTDU's).

-

47095234 95
d)m +1095 2349816



g —-———r

Aenaprament TOK MuHnpomarepro Poccuu; Fuel and E.f‘re_lr?y Complex Department
Russian Ministry of Industry and Energy

Poccuickui ro(:éaopcrsewbxﬁ IXHmsepcmer
Ti

He®TH i rasa um. .M., [ybkuHa, Russian State University of Qil&Gas named after Gubkin

2 Tyumen Oil&Gas Universi
. 35 GolLED TUBHG T mhhvesly
HIT "LieHTD pa3simTis KOATIOBUHIOBbIX TEXHOAOMIA” NP “Coiled Tubing Technologies Development Center

C_OI ERJUBING Experts Manual
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TloMeHCKI HeTeras3oBbIN yHUBEPCUTET;

stic practice to arrange data
Igservice companiesand ¢
facturers of coiled tubing  +
isystems in one edition.

#s sure fo become an indispe

Ispe in the daily routine
‘and gas professionals from the se

nanaging office.

This is your opportunify fo pla our company profile,
manufactured products and/or provided

e services in this invaluable reference resource.
- Theresulting catalog of represented companies will assist the reader

: in locating and establishing potential new business relationships
in an efficient and expedient manner.

For more exposure, you can sponsor an edition or section in the manual
in which your company logo will be placed in the area of interest.

Ads and the like will be translated into Russian at no additional cost.
Additional information at WWW.Crkt.fu/gb/manual

CONTACTS:

Tel in Moscow: + 7 095 12& '
Telin 4k
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KOATIOBUHT

HOCTOABHOS KHUT AOAUCTO

LeAb U3AQHUS - cobpats n CUCTEMATUINPOBEITEIBIOAHOM; CANpPaBoOYHNKE CBEeASHUS:

* O TEeXHOAOIMSIX U YCAYrax CepBUCHBIXIKOMMAHNAS

* OMPOAYKLMUM MUPOBLIX NPON3BOAUTENENIKOATIOONHIOBOr0 060PYAOBAHUS,
OCHQCTKM, UHCTPYMEHTQ, TMGKuX TPy ORCHETEMIKGHTDOAS;
O AOASIX M OPraHN3QUMSIX, BHECLUNX HANGOABLUNIBKACA B PO3BUTUE KOATIOBUHIOBBIX TEXHOAOIMIA
HegTerasoBoro komnaekca Poccum;

* 006 06y4eHnu 1 NOBbILIEHUN KBOAUPUKQUNMIEREUNGANCTOB 10 KOA TIOOGUHTY.

HsaaHue cTaHeT He3aMeHUMbIM MOMOLLHUK OM BII@BEEAHEBHOM pabore:

PYKOBOAUTENSIM AOOBIBAIOLYMX U CEPBUCHbLIX KOMIQHUM,

HOYQALHUKQM MOAPA3AEAEHUI 0 PEMOHTY 1 GYPEHUIO CKBAXUH, CIeLMaAUCTAM
ynpasaeHui KPC n MPC, pa60THMKQM NPOM3BOACTEEHHO -TEXHUYECKMX M TEXHONOTUYECKUX OTAEAOB.

MCnoAb3yiTe CBOM LIOHC U PA3MECTUTE B CNPABOYHUKE MAOKCUMOABHO
MOAHYIO UHOPMALMIO O Bawen KoMNaHuu,

BbINYCKAEMOW NMPOAYKLUN UAK OKA3bIBOEMBIX YCAYTax!

MomHUTe, N3AaHNE IBASETCSH KHUTON MHOTOAETHETBINOAL3OBAHUS,

G 3TO 3HAYUT - Camas AOCTOBepHAs MHGopP )

AONOAHUTEABHASI UHPOPMALMS HO W

AAs y4acTUs B U3AGBOEMOM CMPABOYHUKE, Pa BLUMOHHBIX M PEKAGMHBIX MATEePUAACB
Bul moxeTe o6pauwareca 8 HM "LUPKT" nan peaa TeanedoHam:

8 Mockse: + 7 095 124 85 83, 124 63 10,

B8 Muncke: + 37517 298 24 17.

#an no e-mail: info@crkt.ru, cttimes@gin.by.
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26 Rybalko Street Minsk Belarus 22003
Tel.: +375 17 298 24 11

Fax: +375 17 298 24 13

E-mail: info@fid.by

http: / /www.fidcoiledtubing.com
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