HEKOMMEPYECKOE MAPTHEPCTBO «LIEHTP PA3BUTUSA KONTHOBUHIOBBIX TEXHOIOTUM» (HM «LIPKT»)
NP1 NOAAEPXKE MUHWUCTEPCTBA MPOMbILUNEHHOCTM U SHEPTETUKM POCCUMCKOM PENEPALIMU

q _ NONPROFIT PARTNERSHIP «COILED TUBING TECHNOLOGIES DEVELOPMENT CENTER» (CRKT)
COILED TUBING * WHITH ASSISTANT OF THE MINISTRY OF INDUSTRY AND ENERGY OF THE RUSSIAN FEDERATION
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OBMEH COMMUNICATION
OMbITOM OF EXPERIENGE
COCTOAJIGA WAS EFFECTIVE

bonblwuoii UHTEpec y npepcTaBUTeNei HedhrerasoBoro
Komniekca Poccum Bbi3Bana npowepiias 25-27 mas

B AHane, Ha ipeBHeli 3emJie pyccKoii TmyTapakaHu,
MeTpacneBasn KoHgepeHuua «TexHuKa U TexHonorus
BCKPbITMA NPOAYKTUBHbIX NJIACTOB B YCIIOBUAX AENPECCUmn»,
opraHusoBaHHas 0AO HMO «bypenue» (KpacHopap).

MposeaeHue hopymoB na nodepexbe YepHoro mMops cTano Ao6poil
Tpaauumen. HolHelwHss obuneiiHas, NaTHagUaTas no cyety, KoHdbe-
peHLys cobpana 6osee 120 y4acTHUKOB — PyKOBOAUTENEN Npeanpu-
ATUIA M BElLMX CELMATIMCTOB POCCUIICKMX U 3apyOEXHbBIX KOMMAHMIA.
Bbinu npepctaeneHsl: 51 Npou3BOACTBEHHAA KOMNAHUS HedTeraso-
BOrO KoMnnieKkca ([o6biBatolas v npoussopfsias 0bopyfoBaHue),
6 Hay4YHO-UCCNEAOBATENbCKUX LI@HTPOB, LIEHTPaIbHbIE CrieLuanu3npo-
BaHHblE U3[aHMs, 3apyOeXHble KOMNaHUU.

OtkpbiBas KoHdepeHumto, reHepanbHbiii aupektop 0AO HIMO «Bype-
Hue» Cepreit AnekcaHapoBuy PSGOKOHb pacckasan o 6oibLuoit pabo-
Te, NPOBOAsiLLEelics B 00beAMHEHWUH, N0 CEPBUCHOMY 06ecrieyeHnto by-
PEHUs 1 PEMOHTA CKBAXKMH, pe3yNibTaTbl KOTOPOM U3NI0XKEHbI B MHOTO-
YnCneHHbIX COOpHMKaXx TPyLoB 1 MoHorpadusx HIMO «bypeHuey, npe-
[OCTaBEHHbIX y4ACTHUKAM.

HIMO «bypeHue» bonblioe BHUMAHWE yAENSET Pa3BUTUIO NEPCrEK-
TUBHBIX TEXHOOMMi1 OYPEHMS CKBAXMH Ha AENPECCHM, HALIEALINX K-
POKOE NpUMeHeHNe 33 PyOEXOM 1 aKTUBHO 0CBaMBaeMbIX B Poccuu.
0nHaKo NPy HECOMHEHHBIX NPENMYLLECTBAX, BbIPAXKAOLMXCA B KOHEY-
HOM CyeTe B CHUXEHWUW BPEMEHU OCBOEHMWSA CKBAXKUH W MOBbILIEHUM
pebuTta, GypeHue Ha Aenpeccum 061aJ3eT U PsLOM HE[OCTATKOB U Or-
paHUYeHNid, TPEOYHOLMX TILATENBHOTO UCCIEA0BAHNS YCOBUIA KOHK-
PETHOTO NPUMEHEHMS 1 BbICOKON KBaNUGUKaLMMU CNeLUanyucToB npu
BbIbope 060PyA0BaHMs, PEXIMMOB PaboTbl, nogbope paboymx pacTeo-
pos. CywiecTBeHHO BO3pacTaloT NepBUYHbIE 3aTparThl M3-3a NOBbILE-
HWsi CTOMMOCTY Ha3eMHOT0 060pyROBaHUS.

Cepreit AnekcaHapoBMY OTMETWT GOJIbLUKE NPEMMYLLECTBA KOJTHO-
GMHra NpUMEHUTENBHO K MpoLieccam OypeHust Ha [enpeccum, TaK1e Kak
VICK/IOYEHME OmepaLiyy HapaLLyMBaHms Tpy6, 6e30CTaHOBOYHAS LIMPKY-
NALMA PacTBOPOB U, KaK CleACTBUE, UCKITI0YEHNE rMAPOYAAPOB B CUC-
TeMe U3-3a pasfieneHis as, noBbllleHHas Ge30MacHOCTb NPOBEAEHMS
pabor. OgHako npoLieccy KonToOUHIOBOrO OypeHHst CBONCTBEHEH TakK-
K€ V1 pAA He[,0CTaTKOB, CBA3aHHbIX C OTCYTCTBMEM BO3MOXHOCTH Bpa-
LEHWS U MasbIM IAMETPOM TPYObI.

HIMO «bypeHwe» pacnonaraet KONNEKTUBOM KBaNU(PULMPOBAHHbIX
CneuuanncToB, KOTOPbIE MPeS/IaratoT YCiyr N0 TEXHUKO-3KOHOMUYEC-
KOMy 060CHOBAHMIO POEKTOB OypeH1s, pa3paboTke peraMeHTOB Npo-
BeAEeHMs PaboT, BbINONHEHNIO paboUMX MPOEKTOB, NOAOOPY NPOMbIBOY-
HbIX )XMIKOCTEN, CEPBUCHbIE yCIyri, 00y4eHMe NepcoHana.

Psip poknapos cneupanuctos HIMO «BypeHune» Gbin noc H BOTI-

S .

pocam TeXHOOTNiA U TEXHUYECKIX CPeACTB gj@w 6ot B

yCnoBusax aenpeccum Ha nnact. C.H.BA3eHKMH pacckasan o TexHono-
TV 1 TEXHUYECKIX CPEACTBAX A1 BCKPLITUA NPOJIYKTUBHbIX NNaCTOB B
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An interindustrial conference «Equipment and
technology of pay bed underbalanced drilling» organized
by Burenie, Krasnodar, and held on 25-27 of May in
Anapa, on the ancient Russian land Tmutarakan, attracted
attention of representatives of oil and gas industry.

B.A.LLYPMUHOB,
3amectutenb agmpektopa HIM «LPKT»

V.A.SHURINOV,
deputy director of CRKT

Holding forums on a coast of Black Sea became a good tradi-
tion. The present 15" anniversary conference gathered over
120 participants — managers of companies and chief spe-
cialists of Russian and foreign companies. There were repre-
sented 6 research institutions, 51 company of oil and gas
coplex (producing and manufacturing equipment companies),
central specialized editions, foreign companies.

The general manager of Burenie, Sergei Alexandrovich
Ryabokon at conference opening told about activity of the
company aimed at servicing and drilling of wells, with results
presented in numerous works and monographs of Burenie
represented to participants.

Burenie pays big attention to development of prospective
technologies of underbalanced well drilling, a technology wide
spread abroad and actively developing in Russia. However ap-
parent advantages of underbalanced drilling, finally resulted
in time reduction for well development and recovery increase,
underbalanced drilling has a number of drawbacks and limita-
tions, requiring a thorough study of each particular job and
highly qualified personnel by choosing equipment, operating
modes, selection of working fluids. The primary costs are in-
creasing due to increasing cost of surface equipment.

Sergei Alexandrovich admitted big advantages of coiled
tubing relating underbalanced drilling — such as pipe con-
nection, continuos circulation of fluids and as a result no
hydraulicimpacts in the system due to phase disengagement,
better safety of operations. However, coiled tubing drilling
also has a number of vices due to small tubing 0.D. and no
opportunity for tubing rotation.

Burenie has a highly qualified personnel offering services

- forunderbalanced downhole operations. S.N.Vyazenkin told

about techn.ologyiand means for pay beds drilling in mining
and geological conditions with pressure grade 0,65-1,15,
V.N.Koshelev — about technical and economical approaches



FOPHO-Te0NI0rNYeCKmX YCNoBUAX C rpagueHTom aasnenuns 0,65-1,15,
B.H.Kowenes — o TeXHMKO-3KOHOMUYECKMX NPUHLMNAX BbIGOPa reo-
NIornyecknx 06beKToB ans bypeHus ¢ aenpeccueit, A.E.HMxKHUK — o
TEXHUYECKMUX CPELCTBAX [J/1A CMYCKA U LIEMEHTUPOBAHWSA XBOCTOBMKA B
CKBaXKMHE, NPOOYpeHHOI Ha Aenpeccum.

WHTepec BbI3Ba/0 COOGLLEHIE 3aMECTUTESS TABHOO KOHCTpYKTopa BM3
(BopoHex) A.W. LLensikiHa «060pyRoBaHIe 1 CUCTEMbI aBTOMATUYECKOTO
ynpaBneHus ans 6ypeHus CKBAXKWH B LENPECCUOHHBIX YCIIOBUSXY.

HoBble pa3paboTKM COBPeMEHHbIX KOHKYPEHTOCMOCOOHBIX a30T-
HbIX YCTAHOBOK MPOU3BOAUTENBHOCTBIO A0 18 HM3/MUH npefcTaBun
I.1.ManbLeB, masHblit nHxeHep 0AO «KomnpeccopHbiii 3aBogy» (Kpac-
Hogap). leHepaneHbiit gupektop 000 «bypreocepsucy (Teeps) che-
nan cooblyeHmre 06 annaparHo-MeToanyeckom Komnnekce JIMK-BMJ,
npefHa3HaYeHHOM [/151 KOHTPONIA BCKPbITUA MPOAYKTUBHbIX N1ACTOB B
VCIIOBUSAX flenpeccum.

BonbLuoit MHTepec cnewuranncToB Bbi3Bana MHPOPMALLMS O NEPBOM
YCMELHOM OMbITe KONTIHBUHIOBOO OypeHus Ha Jenpeccum C UCMosb-
30BaHMEM OTeYeCTBEHHOrO (PoCcHiicKo-6en0pyccKoro) Komniekca
KM4001, c koTopoi1 BbICTYNIA CTAPLUMIA Hay4HbIN COTPYRHUK «BawHN-
MHedTb» P.P.Canurackapos. 3HaueHne 3Toro CoObITUA TPYAHO nepe-
OLIEHUTb, T.K. BNIEPBbIE OTEYECTBEHHbIE CMIELMaNMCTbl BECOMO 3afBMIN
0 cebe B 06/1aCT BbICOKWX TEXHOMOMMII KONTIOOUHIOBOO BYpeHUs.

Psif, oKNafoB KOH(EPEHLMM OblA NOCBALLEH KONTIOOUHIOBbIM TEX-
Honorusm. Mpepcrautens rpynnsl komnanuii ®NI (Muxck) Cepreit
OneroBuy VIBaHL0B pacckasan o pa3paboTaHHOM B 06beMHEHNM KOJI-
TIOOMHIOBOM KOMMJIEKCE HA3EMHOMO 060pyROBaHUSA /15l BypeHus Ha
penpeccuun. Komnnekc KM4001 nokasan xopolue pe3ynsratbl npu
3abypuBaHNUM ropu3oHTaNbHoro cTBona B o6beguHeHnn 0AQ AHK
«bawHedTb.

3amectutens reHepanbHoro aupektopa 000 «Jlykoiin—bypeHue—
Mepmb» B.M.basHoB caenan coobueHmre 06 onbiTe paboThi Mo CTPOM-
TeNbCTBY FOPU30HTA/IbHBIX CKBAXKMH B YC/IOBUAX AENPECCUM HA MECTO-
poxaeHusx Ypano-ososmkbs 1 3anagHoi Cubupu.

TpaguumoHHo Becomo 0AQ HIMO «bypeHuex 3asBuio o cede kak 06
ABTOPUTETHOM LIEHTPE M0 pa3paboTKe 1 NpUMeHeHI0 GyPOBbIX PacTBO-
POB — NMPOMBIBOYHbIX KULKOCTEl 1 CMECEiA, B TOM Yncie 1 ais bype-
HUA U PEMOHTA CKBAXWH B YCIOBUAX [eNpeccuu Ha NPOAYKTUBHBbI
nnact. B ceA3u ¢ 3Tum xoTenock 6bl OTMETUTL pa3paboTaHHbie HIMO
MPOMbIBOYHbIE JKMAKOCTY Ha YIIEBOLOPOLHON OCHOBE, GVOMONAPHYIO
cuctemy «bypBIUCY, 3KONOrMIECKM Be30NacHbIe NONNMED-3MybCUOH-
Hble BypoBble PacTBOPbI 1 fip.

KoHdepeHuus cnocobCTBOBaa YCTAHOBEHMIO IMUHBIX U [IEN0BbIX
KOHTAKTOB MEXAy cneLyanvctamu. NMpuHATO pelueHue 06 13gaHum no
MaTtepuanam JoKIafioB o4epeaHoro, 12-ro cOopHUKa Hay4HbIX TPYLOB
0AO HIMO «bypeHue». '

s

of geological subject selection for underbalanced drilling,
A E.Nizhnik — about technical means for running in and liner
cementing in a well drilled in a underbalanced way.

Attention was attracted by an announcement of deputy
chief engineer of VMZ (Voronezh) A.I.Sheliakin «Equipment
and self-requlating systems for well underbalanced drilling».

New developments of modern competitive nitrogen units
capacity up to 18 nm?/min were presented by chief engineer
of JSC Compressor plant G.I. Maltsev (Krasnodar). The gen-
eral manager of Burgeoservice (Tver) made announcement
about system LMK-VPD, designed for control of pay bed
underbalanced drilling.

Information on first coiled tubing underbalanced drilling
with domestic (russian-belorussian) system KM4001 informed
by senior research engineer of BashNIPIneft R.R.Saligaskarov
was of high interest.

A number of speeches were dedicated to coiled tubing tech-
nologies. A representative of FID group of companies (Minsk)
Sergei Olegovich Ivantsov told about a developed surface sys-
tem for underbalanced drilling. The system KM 4001 showed
good results for horizontal sidetracking in Bashneft.

The deputy general manager of Lukoil-Burenie—Perm
V.M.Bayanov announced about experience for horizontal well
underbalanced construction on Ural-Povolzhye and West-
Syberia fields.

Traditionally Burenie announced itself as a recognized
center for development and application of drilling fluids —
flushing fluids and compounds, as well as for underbalanced
pay bed drilling and servicing jobs. In connection with this
we would like to admit the developed by Burenie flushing
fluids on hydrocarbon basis, bipolar system Burenie, nature
friendly polymer- emulsion drilling ﬂgids and others. %
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WEATHERFORD NPEUIATAET
YCIIVIU WEATHERFORD ROUNDS
WU 0bOPYIOBAHUE OUT OFFERING

ANA NMPOBEAEHWA
PEMOHTOB CKBA)KI/IH YEPE3 HKT

OTBeyas NOTPe6HOCTAM NPOU3BOACTBEHHbIX OPraHM3aLUi

B MeHee oporocTosAiux, 6onee ah(heKTUBHbIX, ObICTPBIX 1
6e3onacHbIx MeToax KanuTanbHoro pemoHta ckaxuH (KPC)
1 3ape3Ku HOBbIX CTBONOB, KomnaHua Weatherford npopon-
)KaeT pa3BMBaTb TEXHONOTUU NPOBEAEHUA 3TUX PaboT yepes
HKT. TpapuumoHHble KPC KpaiiHe goporocrosiu, Tpebytor
6oIbLLMX 3aTPaT BPEMEHU U MOTYT «CbeiaTby» 3HAYUTENIbHYIO
A0JI0 NpUGLIK, NONYYEHHON B pe3ynbTare yBennyeHus
A0o6bIun nocne nposeaeHus KPC. Takne 3koHOMUYECKMe
peannm MOryT OrpaHN4MBaThb CNEKTP CKBaXWH — KaHAWATOB
Ha npoBefeHue pabot no ux uHTeHcucukaumm. MposepeHue
peMoHTHbIX pa6ot yepes HKT, npepnaraembix KomnaHuen
Weatherford nomoraet cHu3uTb 3111 3aTpartbl U no3sonser
CAenartb BbICOKO3(h(heKTMBHLIMU PEMOHTHbIE PaboTbl Ha
LiesIoM pAfie CKBaXKWH.

YCNYTU No NPOBEAEHUIO
PEMOHTHbIX PABOT YEPE3 HKT

CornacHo Tepmutonorun Weatherford, nog TepMnHOM «peMOHTHble
pabotbl yepe3 HKT» noHumatoTcs dyHKUMoHMpytoLiee 060pyaoBa-
Hue U BbinonHsemble yenyr BHyTpU HKT, a Takke 06cagHbIx Tpyo
Huke koHua HKT. Mockonbky Bce paboTsl, nposogumbie Yepes HKT,
COCpefoToYeHbl B paMKax OfHOM rpynmnbl, 060pYAOBAHNE U YCyry,
HeoOXofMMble NS KOHKPETHOTO BMAA paboT, pa3nnyaloTcs B 3Ha-
YNMTeNbHOW CTeneHu.

CneKTp TexHomornyeckux npogyktos (06opynoBaHue 1 yciyru)
ANsi NpoBefieHns pemoHTa pabot yepes HKT komnanum Weatherford
BKJTIOYAET TPU NOfKaTeropuu: nakepsl, cnyckaemble yepes HKT, 3a-
GOiiHble [BUraTeNy, NOBUIbHbIA UHCTPYMEHT U TOBU/IbHbIE paboTbI.

MomuMo camux TexHonmornueckux npoayktos Cnyx6a npoeepe-
HWA PEMOHTHBIX PAbOT KOMNAHWM PAcnoaraeT TEXHUYECKUMM IKC-
nepTamu, paboTarowWwmmMn Ha 060pyAO0BAHUM U OKA3bIBAIOLMMM CO-
OTBETCTBYIOLME YCIIYIH, @ TAKKE UHKEHepaMU, pa3pabaTbiBaioLLm-
MM 3TU TEXHONMOMMYECKME CUCTEMBI U NPOLYKTHI. Yaenss 6onbluoe
BHUMaHUe COBCTBEHHOMY pa3BUTHIO, NPUOGpPETas HOBbIE KOMMAHUM
¥ NPOW3BOLCTBA, COTPYAHMYAA C ApYyruMu GUpMamu, KoMNaHUs
Weatherford Bbiwna Ha nepegoBble TEXHONOTMYECKIE pydexH, pas-
BMBAs KaK HOBbIE, TAK U 3aMaTeHTOBaHHbIE MPOU3BOLCTBEHHbIE CU-
CTeMbl, CNOCO6HbIE paboTaTh B IKCTPEMaIbHbIX BHYTPUCKBAXKMHHbIX
JCNOBUSAX TOYHO U HALIEKHO.

CMYCKAEMBIE YEPE3 HKT MAKEPbI

B 1998 r. Weatherford npuo6pena komnaxuto Techline, nonyune
TEM CaMblM BO3MOXHOCTb YCTAHOBKM NaKepOoB, CMyCKaeMblX Yepe3

OF THRU-TUBING
INTERVENTION PRODUCTS

v
Weatherford

Weatherford’s thru-tubing operations continue to grow
in response to customer’s needs for less expensive,
quicker, better and safer methods to re-enter and
workover wells. Conventional workovers are very
expensive, time consuming and can eat up many of the
profits increased production might provide. This
economic reality could limit the range of wells quali-
fying for production enhancement work. Weatherford’s
Thru-Tubing Intervention Services helps decrease that
cost and allows a variety of wells to benefit from the
procedures.

O>KOH POBEPTC,
BULe-MPe3nAeHT
Weatherford

JOHN ROBERTS,
Weatherford

Vice President
Intervention Services

THRU-TUBING
INTERVENTION SERVICES

Thru-tubing in Weatherford's terminology refers to pro-
ducts and services performing functions inside the pro-
duction tubing as well as in the casing below the end of
the tubing. While all of the thru-tubing operations are
handled in one group, the products required for each dif-
fer dramatically.

In general terms, Weatherford Intervention Services
thru-tubing product line is made up of three sub-catego-
ries — thru-tubing packers, downhole motors and fishing
products and services.

Beyond the products themselves are the expert techni-
cians operating them in the fields and the engineers who
design and develop these systems. Through internal de-
velopment, acquisitions and alliances, Weatherford has
moved to the forefront of technology, developing new,
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TEMA HOMEPA/COVER STORY

HKT. Ba)KHbIM 3n1eMeHTOM Jl0BbIX KOMMIEKCHBIX PaboT, NpoBoau-
Mbix Yepe3 HKT, aBnseTca T0, YTO Takue nakepbl NO3BOASAIOT NPOBO-
IM1Tb HECKOJIbKO TUMOB 30HA/IbHOM U30MISILMK, YTO, B CBOIO O4YEPEsb,
[3eT BO3MOXHOCTb OnepaTtopy NpoM3BOANTb LieMEHTHOE 3afaBiu-
BaHWeE, KUCIOTHY0 06paboTKy, paboTbl MO TAMMOHUPOBAHMIO U KOH-
CcepBaLyK CKBaXWH, a TaKKe Apyrie peMOHTHble paboTbl 1 3aKaH-
YMBaHME CKBAXKMH MasiblX AMAMETPOB.

CoyetaHue BbICOKONPOMECCUOHANBHBIX CMELMANUCTOB U UHHO-
BALMOHHbIX MPOAYKTOB ObICTPO N0 CBOW MONOXUTENbHBIN 3 heKT
— komnanus Weatherford Hauana npou3BofCTBO rMapaBAMYECKUX
CUCTEM C TEXHONOTUEl CABOEHHBIX nakepoB Jet Pack. Takas cucre-
Ma nakepoB 6b1na pa3pabdoTaHa 415 peLleHns 0bbIYHOI Npobnemsl,
BO3HMKatoLen npu npoeeaeHun pabot yepes HKT. Mpu nposene-
HUM paboT ¢ ncnonb3oBaHuem rnbkux HKT (T.H. Koiing-To6uHra)
HEBO3MOXHO aKKypaTHO MaHWUMyNMpoBaTb Tpybamu Ans npusene-
HWs B fieiicTBMe nakepa. Hosas ke paspabotka Weatherford nos-
BONIAET B TeYEHME OfJHON TEXHONOTNYECKOI OnepaLm YCTaHoBUTL
nakep, M301MpOBaTb MHTEPECYIOLLYIO 30HY M NPOU3BECTU UHTEHCH-
(h1KaLMOHHOe BO3[ENCTBIE HA CKBaXMHY. 10 OKOHYAHUM MHTEH-
cudMKaLMN OTKIIIOYEHWE HACOCOB MO3BONSET OCBODOAUTHL MaKepbI
(npou3BecTM pacnakepoBKy), TaK YTO CKBXKMHHas 3a00iHas KoM-
MOHOBKA MOXET BbITb YCTAHOBNEHA HA HOBOA IMyOUHe /1St npoBe-
LEHWUA [ONONHUTENbHOM MHTeHCUbMKaLMK nnacTa. Peynsratom
pa3paboTKM TEXHONMOTUM CLBOEHHbIX NAKEPOB CTasl PSS BaXKHbIX 3a-
MaTeHTOBAHHbIX U300pETEHMI.

Hapsgy ¢ Tem, 4To faHHas MHHOBALWA OKa3anacb kpaliHe nones-
HO1 B NPUNOXEHWUN K 060PYLOBAHMIO 1Sl NPOBELEHNUS UHTEHCH-
(hMKaLMOHHbIX BO3AENCTBUI HA CKBKMHbI, KOFAA [Ba Nakepa ycTa-
HaBMBAIOTCA B YaCTW CKBAXMHbI /1S U30MIALMM NPOBOAUMBIX 06-
paboTOK, CyLiecTBOBaNa NOTPEOHOCTL B MPUIOKEHUM BO3MOXKHOC-
Teil 3TON TEXHONOMUU K MPUMEHEHUIO TPALAMLIMOHHBIX MeXaHuyec-
KUX 1 HA[lyBHbIX MAKEpPOB.

MocKosbKy YKa3aHHble NPOAYKTbl OTHOCATCA K Pa3HbIM cermeH-
TaM PbIHKa, MHXXEHepHOe NoApa3feneHue, 3aHMMatoLeecs nakepa-
MU, ObII0 Pa3feneHo Ha fiBe rpynbl: OfHA 3aHUManach paspabor-
KOI1 HaZyBHbIX NPOLYKTOB, fipyras — MexaHuyeckux. [ponsseneH-
Hble MexaHUYeCK1e NaKepbl UMEKT KpailHe Masnblii HapyXHbI Aua-
METP 1 MOTYT CBOBOAHO MPOXOAMTH He TOJbKO Yepe3 pabouyio Ko-
noHHy HKT, Ho 1 Gonee y3Kkue y3nbl, TakMe Kak 3a60iiHble oTcekaTe-
JIM CKBAYXWH 1 NaTpybku. MpumeHss 06a Tuna npousBoaMMbIX Nake-
pos, Weatherford moxeT npoBoguTb NtoGble U30NALMOHbIE ONepa-
LK, HeOOXOAMMOCTb B KOTOPbIX BO3HMKaeT npu nposepeHun KPC.

CIMYCKAEMBbIE YEPE3 HKT bYPOBbIE [IBUTATE/1IN

BaKHeLIMM KOMMOHEHTOM NpY NPOBELEHUM CKBAXKUHHBIX PEMOHT-
HbIX 1 GypOBbIX PabOT ABNAETC BUHTOBOW 3a6OMHbIN ABUraTENb,
paboratolumii Ha npuHumMne MyaHo (Moineau): npespalueHnm rug-
PaBNMYECKON IHEPTUM B MexaHW4ecKyto. Ha cerogHAWHMIA geHb
TUMOBOE CEPBUCHOE 060PYA0BAHME 3a4ACTYIO HE B COCTOAHUM Me-
PeHOCUTb BO3HMKAIOLLME Harpy3KHu.

Moatomy komnanus Weatherford npuctynuna k paspabotke Bbl-
COKOKJ1aCCHOTO fiBUraTeNs, «CO3A3aBaeMOoro 1 KOHKPETHBIX Lieiein.
MprMeHeHWe HOBEILINX METANTYPrUYECKUX U HMKEHEPHBIX MPUH-
LUMNoB B pa3paboTkax [Burateneil Manoro uameTpa no3Bonnio
komnaHun Weatherford 3HaunTenbHo yBENNYUTL MOLHOCTS, 6€30-
MacHo nepefaBaemyio Ha A00TO. 3HaUUTENbHOE YCOBEPLIEHCTBO-
BaHWe TEXHONOrMM NPOU3BOACTBA NOALMMHWKOB M NPUBOAOB ABY-
ratenieil Jano UM BO3MOHOCTb BblAEPKMBATbL Nepepady OosbLunx
OLHOCTEN B TeYeHWe [ANUTENbHbIX MHTEPBaNOB BpeMeHU. Bee 3t

Ne8 uioHb/june 2004

patented systems that can perform in extreme downhole
conditions with accuracy and reliability.

THRU-TUBING INTERVENTION PACKERS

In 1998, Weatherford acquired TechLine to augment the
company'’s line of thru-tubing packers. A critical compo-
nent in any comprehensive thru-tubing program, these
packers allow for several types of zonal isolation, which
in turn allows the operator to perform cement squeezes,
acid stimulation operations, plug and abandonment ser-

Packers, Fishing Tools
and Motors Offer Customers
Advantage



TEXHOMOTUYECKME YCOBEPLUIEHCTBOBAHUS MOMOMIM YKPENUTL peny-
Taumio Weatherford kak nupepa B TeXHONOTMM NPOM3BOACTBA ABU-
ratenei Manoro gMameTpa

Hapsny c TeM, 4O BUHTOBbIE 3a60iHbIE ABUraTENM ABAAKOTCA Ha-
AEXHBIMUA U MOTYT NPUMEHSATLCA 15 PA3HbIX LieNeid, y HUX ecTb 1
onpegeneHHble orpaHnyeHus. NMocKonbKy OCHOBHBIM Y3/10M ABNs-
€TCS 31ACTOMEPHbIiA CTAaTOp, NPY BHYTPUCKBAXKMHHON TeMnepaType
Bbilwe 350° F oH MoxeT noBpexpaarscs. Kpome Toro, ero noBpex-
[AEHMe MOTYT Bbl3bIBaTb 1 KOPP3MOHHO-arpeccuBHble dtouapl. s
NMPEOAONEHMUS YKa3aHHBIX OrpaHUYEHUI NPU NPUMEHEHNU BUHTO-
BOr0 3a601HOrO ABMraTens Gbln pa3paboTaH HOBLIN ABUraTeNb, ANs

NpumeHeHue
npeanaraémMbiX naKkepos,
JIOBWJILHOI0 MHGTPYMEHTA
W [Burarenen BbiroHo
3dKa3unKam

vices and other remedial work as well as slimhole com-
pletions.

The combination of skilled professionals and innovative
products quickly paid off with the development of
Weatherford's line of flow-operated systems featuring the
Jet Pack™ Straddle System. This packer system was deve-
loped to address a common problem with thru-tubing ope-
rations. When operating on coiled tubing, there is no way
to accurately manipulate the tubing to actuate the packer.
Using Weatherford’s new design it is now possible for the
packers to be set, isolate the zone of interest and perform
the stimulation all in one operation. Once the stimula-
tion is completed, shutting off the pumps allows the pack-
ers to release so the bottom hole assembly can be posi-
tioned to a new depth for additional stimulation. The de-
velopment of the Jet Pack Straddle System led to a number
of key patents.

While this innovation was very helpful in stimulation
tool applications, when two packers are being set in a sec-
tion of the well to isolate treatments, there was still a need
for traditional mechanical and inflatable packers that
could benefit from this technology.

To address these two distinct markets the packer engi-
neering division was split into two groups; once to de-
velop inflatable products and the other to develop me-
chanical products. The mechanical packers produced have
a distinctly narrow outer diameter (0D) so not only could
they pass cleanly through the production tubing, but could
clear the narrower areas such as safety valves and produc-
tion nipples. Using these two lines of packers, Weatherford
thru-tubing can perform any isolation work that a con-
ventional workover would call for.

THRU-TUBING DRILLING MOTORS

A vital component to downhole remediation and drilling
operations, Weatherford’s Positive Displacement Motor
(PDM) operations on the Moineau principle: the conver-
sion of hydraulic energy to mechanical energy. Today's
standard service equipment cannot withstand the forces
generated by emerging applications.

Understanding that, Weatherford set about to develop a
world-class motor that was «built for purpose». As ad-
vanced metallurgical and engineering principles are em-
ployed in the design of small diameter motors, Weatherford
has substantially increased the amount of horsepower we
can safely deliver to the bit. Significant advancements in
the motor’s bearing and drive train technology have
yielded the ability to withstand the rigors of modern ap-
plications while delivering that increased horsepower for
extended periods. All of these technological enhance-
ments have helped solidify Weatherford's reputation as the
leader in small motor technology.

Asversatile and reliable as the PDM is, it has certain limi-
tations. Because the design relies on an elastometric
stator, it is susceptible to damage working in downhole
temperatures greater than 350 degrees Fahrenheit. It is
also susceptible to damage from a variety of corrosive flu-
ids. To overcome the limitations of the PDM a new motor
design was developed with the help of technology licensed
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4ero NpUMeHANACk TEXHONOTUS, NOYYEHHAsA MO JIULEH3UMN Y KOM-
naHun Rotech, Ltd. (AGepauH, LWotnaHaus). [Buratens, Ha3gaH-
HbliA MacDrill BpalLaeT [of0TO M LeNMKOM CAenaH U3 metanna, 6e3
MCMONb30BaHMA Kaknx-nnbo aetaneit n3 anactomepa. MacDrill mo-
eT paboTath 6€3 NOBPEXAEHNIA B CKBAXKMHAX C TEMMepaTypoil [0
500° F, a Takxe B NPUCYTCTBUM pAfa KOPPO3UOHHBIX (hItoMa0B.

Bepetcs paspabortka Bepcum MacDrill, koTopas cmoxeT npu-
MEHSTbCA B HanpaBieHHoM bypeHun. BegyTtcs paboTsl 1 No WH-
TErpUpOBAHUIO KOHCTPYKLMI 06oMX TUNoB Asurateneil. baok
NOAWMNHUKOB, TPUMEHSAEMBII B BUHTOBOM 3a00/HOM fiBUTaTe-
e, NpuUMeHsieTcsl U B KOHCTpyKumMm MacDrill. Wcnonb3oBaHue
CTaHAAPTHOTO 6/10Ka MOALWMUNHUKOB 03HAYaeT CTaHAAPTM3NPO-
BaHHbIi MOAX0A NPU NPOU3BOACTBE fBUraTeNnei 060Mx TUMNOB,
TaK YTO N110O0I MHCTPYMEHT, pa3paboTaHHbIi ANs OJHOTO TUNA,
OyAeT NpUroaeH 1 Ans apyroro.

PEMOHTHbIE YCNYTN, MPOBOANMbBIE YEPE3 HKT

W3 Tpex BUROB peMOHTHbIX paboT, npoBoauMblx Yepe3 HKT, cambl-
MU BaXKHbIMU ABAAIOTCA NOBUIbHbIE paboThl Yepes HKT, HaueneH-
Hble Ha peLleHwe Takux npobnem, Kak cmsTue v o6psis HKT, u3sne-
YeHMe 13 CKBaXMHbI MHCTPYMEHTa, LieMeHTa, Mycopa U np.

N3HauanbHo noBunbHble pabotbl Yyepes HKT Bbigenunuce B oT-
LeNbHbIl Big paboT 13 06bIYHBIX TOBULHBIX PAbOT, OCYLLECTBASE-
MbIX Ha GYpUNbHON KONMOHHE. TPaAMLMOHHO MPEefMoYTUTENbHbIM
METO[I0M NPUBELEHNS B [E/CTBIE 06bIYHOTO IOBUILHOMO UHCTPY-
MeHTa 6bl10 BpalLeHue, ofHaKo BpalleHue rubkux HKT npu npose-
LEHWN NOBUIIbHBIX PABOT Yepe3 HUX HeBO3MOxHO. Kpome Toro,
MHOTUe NnepBble Pa3paboTKM TAKOTO JIOBUILHOTO UHCTPYMEHTa 6a-
3MpOBANMUCh HA JIOBUILHOM WHCTPYMEHTE, CryCKaeMOM Ha Tpoce.
KOHCTPYKUMOHHbIE HE[OCTATKN MHCTPYMEHTA U AedeKTbl yCiyr Bbiu
0YeBUHbI.

[ins npeofioneHns HeOCTaTKOB Kak 0ObIYHbIX JOBUJIbHBIX OMe-
pauuii, TaK U C NPUMEHEHMEM CMYCKAeMOro Ha TPoCe IOBUIBHOTO
060pyroBaHus 6bi paspaboTaH psga 060pynoBaHms, paboTaloLLero
Ha rugpasnuke. Ero ncnonb3osaHue, B HEKOTOPbIX Cly4asAX COBME-
CTHO C ficaMu, NO3BOASET YCTaHaBNMBaTb, NPUBOAUTL B AENCTBUE U
MCroNb30BaTb Pa3HOOGPa3HbIA MHCTPYMEHT [N U3BNEYEHUS yTe-
PAHHOTO B CKBAXMHE MHCTPYMeHTa nbo Mycopa.

KpaiiHe BaxHo /st pa3paboTKM XOPOLLEro NIOBUILHOTO UHCTPY-
MeHTa NpeacTaBnATL cebe, 4To NPoMU30MaET B Byayliem ¢ paboyeii
KonoHHo. Mokue HKT ucnonb3ayiotes B TeueHue 70 % BpemeHU.
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from Rotech, Ltd. In Aberdeen, Scotland. The MacDrill is
an all-metal design that turns the bit without the use of
any elastomer components. This tool can be used for work
in wells with a downhole temperature as high as 500 de-
grees Fahrenheit without damage. The MacDrill can also
be used in a variety of corrosive fluid applications.

Work is also progressing on the development of the
MacDrill that can be used for directional drilling. There
are a number of other changes occurring that will further
integrate the two motors designs. The bearing assembly
for the PDM is being applied to the MacDrill motor. Using
a compatible bearing assembly means a standardized at-
tachment for the two lines of motors so that any tool de-
signed for one will work with the other.

THRU-TUBING FISHING SERVICES

Of the three components that make up the Thru-Tubing
Intervention group, Thru-Tubing Fishing Services is the
most critical. These services are relied on to remedy well
problems such as collapsed/parted tubing, retrieval of lost
tools, removal of cement and other debris, as well as a host
of other operations.

Initially, Thru-Tubing Fishing Services evolved from con-
ventional fishing operations run on a drill string. Rota-
tion was traditionally the preferred method of activating
a conventional fishing tool, but rotation of coiled tubing

ST BT



Bo3moxHo, 4T0 OypoBas yCTaHOBKA UM YCTAHOBKA A5 NOAAYM TPYO
B CKBAXKMHY C BbICOKMM [ABJIEHUEM Ha YCTbe TaKKe OyayT elle uc-
nonb30BatbcA. [na Hux u ana HKT 13 HOBbIX CNNaBOB C TeKy4eCTbio
110 K 1 120 K Tpebyetcs 60ee MOLLHbIIA NOBUALHBIA UHCTPYMEHT.
MocTosiHHO coBeplueHCTBYs cBoM pa3pabotky, Weatherford Boinyc-
KaeT MHCTPYMEHT, KOTOPbI OMKEH CTaTb CaMblM HAZieKHbIM U 3ch-
(heKTMBHBIM Ha pbIHKe.

TexHonoruu npoBeaeHus pemoHToB Yepe3 HKT nossunuch Bce-
ro 7-8 neT Hasaj ¥ NOCTOAAHHO COBepLUEeHCTBYIOTCA. KoMnaHus
Weatherford paspa6oTana 6onee HafiexHyto cepuio 0BepLIOTOB (Ha-
PYXKHbIX TPYOOOBOK) M BHYTPEHHUX TPYOONOBOK, HE TpebytoLLMX
cneumduyeckoro Npoduns, K KOTOPOMY OHW [OMKHbI KPenuTbCs.
HoBblit MIHCTPYMEHT NO3BONAET NOBUTb OOBEKTbI CO CKOJb3ALMUM
BHELUHUM WM BHYTPEHHUM AVAMETPOM.

OONOJTHUTEJIbHbBIE YCJTYTU

TexHonorus 3ape3ku okoH yepe3 HKT coepuHseT Bce pa3paboTku
Cny6bl NpoBefieHUs peMOHTHbIX paboT Yepes HKT. MpumeHsetcs
BCE: NOC/eaHUe JOCTUXKEHNS B 061acT pa3paboTKu fBuratenei,
naKepoB, I0BUNLHOMO MHCTPyMeHTa. HepasHo Weatherford 3aknto-
yuna comalenue ¢ TIW o pa3paboTke U KOMMEPYECKOM NpofBU-
KEHUM yCIyr no 3apeske oKoH B 06cafHol konoHHe yepe3 HKT.
PaboTbl N0 faHHOMy cornalleHuto nposogaTcs Ha CeepHom Ckno-
He Anacku. NonyyeHHbI TaM NPOM3BOACTBEHHbIN OMbIT, HECOMHEH-
HO, NPUBELET K HOBbIM pa3paboTKam M yCOoBepLLIEHCTBOBaHMAM. [Tna-
HUPYETCSA BbIATU C 3TOI TEXHONOTMEN HAa MUPOBOIA PbIHOK. YBEpeH-
Hoctb TIW B 060pynoBaHum u TexHonorusx Weatherford, nossons-
foLLmx npoBoanTb paboTsl Yepe3 HKT, scHO oTpaeHa B 3TOM 3KC-
K/I03UBHOM COTfIALLEHUN.

3AK/TIOYEHUE

Cnyx6a npoBefieHNs peMOHTHbIX pabot yepe3 HKT npegnaraer
LUIMPOKMIA CNEKTP BO3MOXHOCTE N0 OKa3aHuio HedTenpombICio-
BbIX yC/Iyr. MHOTWe HoBble Pa3paboTKu HAXOAATCA B CTaAuM nose-
BbIX UCMbITAHMIA 1 BCKOpe OyayT [OCTYMHbI 151 HALIWMX 3aKa34YMKOB.
Weatherford nnaHupyet npogonkars paboTbl COBMECTHO CO CBOM-
MU 3aKa34mMKaMW, 4TOObI NPELNOKMUTL HAaWITyYLLEE peLLeHI e UX NPo-
6nem. Weatherford paclwmpser no Bcemy Mupy ceTb CBOUX OUCOB,
3aHWUMAIOLMXCS NPOBEAEHNEM PeMoHTHbIX paboT yepes HKT, no-
3BOJIAA TaKUM 06PA30M 3aKa3uMKaM KOMMAHWUM UMEeTb JOCTYM K HO-
BE/LIMM pa3paboTKaMm KOMMAHWUK B 061ACTW TEXHONOTUI U 060py-
LOBaHUA.

3a 8r/1a0 8 HANUCAHUE CMAMbU ABMOp BbIPAXaem 61a200apHOCMb
csoum Konnezam: Kopu Xoggmaty, meredxwepy no npouzsoocmsy
nakepos, cnyckaembix Yepe3 HKT; bneliky XamoHOy, meHedxepy no
npoussodcmsy 0suzamerned, cnyckaembix Yyepe3 HKT; [Dxory [lay-
3pcy, meHedxepy Nno npou3soocmsy I0BUJILHO20 UHCMPYMeHma,
cnyckaemozo Yepes HKT; Cmusy Hoppucy, pezcuoHansHomy npodakm-
MeHe0epy no peMOHMHbIM ycyeam, nposooumsim Yepe3 HKT.

KOHTAKTHAAA UH®OPMALUA/CONTACT INFORMATION
Jleo pe ®puc, menepxep no passutuio B CHI

Leo de Vries, Developement manager in CIS
Ten./phone: (095) 775 47 12

during thru-tubing fishing operations is not possible. Also,
many of the first tool designs were based on wireline fish-
ing equipment. Shortcomings to tool design and services
became readily apparent.

To overcome the shortcomings of both conventional and
wireline fishing, a series of hydraulically actuated tools
were developed. Using these tools, combined in some cases
with jars, a variety of tools can be run, set and activated to
retrieve items in a wellbore.

One key to designing a successful fishing tool is to look
at the future of the workstring. While coiled tubing is used
70 percent of the time, a rig or snubbing unit may also be
employed. The pulling forces of a rig or snubbing unit and
new 110K and 120K yield coiled tubing alloys require
stronger fishing tools. Moving forward, Weatherford is en-
gineering and manufacturing tools that will be the strong-
est and most advanced tools in the marketplace.

While the base technologies related to Thru-Tubing Fish-
ing Services are about 7-8 years old, those technologies
themselves are being improved. Weatherford has developed
a more robust series of overshot and spear designs that do
not require a specific profile to latch onto. This new de-
sign can catch a fish that has a slick 0D or ID.

ADDITIONAL SERVICES

Cutting windows on coiled tubing brings together all of
the developments in the Thru-Tubing Intervention Serv-
ices group. The latest developments in motors, packer and
fishing tools all come into play. Weatherford recently en-
tered into a technology agreement with TIW for the de-
velopment and commercialization of monobore and Thru-
Tubing Casing Exit Services. Operations under this agree-
ment are ongoing on Alaska’s North Slope. Experience
gained there will naturally lead to new developments. Our
plan is to carry this technology to other markets around
the globe. TIW’s confidence in Weatherford's thru-tubing
equipment and technology is clearly reflected in this ex-
clusive agreement.

SUMMARY

Thru-Tubing Intervention Services offer a wide spectrum
of exciting service possibilities to our industry. Many of
the new products developed are currently in the field-tes-
ting phase and will soon be available. Weatherford plans
to continue working in association with our customers
to offer solutions to their needs. Weatherford is expand-
ing its thru-tubing field offices worldwide to assure
our customers have access to the latest in tools and tech-
nologies.

Author Acknowledgements: The author would also like to
thank Corey Hoffman, Product Line Manager Thru-Tubing
Packers, Blake Hammond, Product Line Manager Thru-Tu-
bing Motors, John Powers, Product Line Manager Thru-Tu-
bing Fishing, and Steve Norris, Region Product Line Manager
Thru-Tubing Services for their contributions to this article.

[lononHutenbHas MHpopMaLMs Ha cante komnaHum/For more information: www.weatherford.com
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ena NPEANATAET MHCTPYMEHT
BMECTE C YCTAHOBKAMMU

PA3PABOTKA VIHCTPYMEHTA TPYNMON KOMNAHUIA OU[ Ha-
Yanacb MPaKTUYECKU C MOMEHTA CO3AaHUs KONTIOOMHIOBbIX
YCTaHOBOK. VIHCTPYMEHT AN1A BbINONHEHWA NMPOCTENWNX TeX-
Honornyeckux onepauuit 6ein noctasned 8 000 «YpeHroit-
rasanpom» BMecTe c nepBbiM arperatom PAHT 1001. Mogo6-
Hblli CTaHAAPTHBIN NepeveHb WHCTpyMeHTa (Tabn.l) ceroa-
HA 00s3aTeNbHO NoCTaBAseTcs B HedTerasoBble KOMMNAHWM
B KOMMnekTe ¢ ycTaHoBkamu npoussopctea C3A0 «OUL-
MALL».

MocTeneHHO B pocCUIACKMX HeTerasoBbix KOMNAHMAX CTa
HaKanaMBaTbCs ONbIT NPUMEHEHUs KONTIobKHTa. [laneko npo-
ABUHYNNCH B pa3paboTke HOBbIX TEXHONOMMIA nofpasfene-
Hua OAO «CyprytHedTera3», 0AO «fa3npom», OAO «TaT-
HedTb». CerofHs oObIYHOW NPOMBIBKOW NPOBOK C UCMONb-
30BaHMEM KONTIOOMHIa HUKOMO He yaueuwb. HoBble TeXHO-
JIOTUM, B 0COOEHHOCTU KONTIOOMHIOBOrO OypeHus, nocTaBu-
JM nepef, pa3paboTynKamMu UHCTPYMEHTA COBEPLIEHHO HO-
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FID OFFERS THE TOOL
TOGETHER WITH UNITS

THE GOMPLEX
APPROACH

y FID GROUP

AHJPEN BEKBEPT,
MHXXEHEeP-KOHCTPYKTOP
Yl «HoBMHKa»

ANDREY VEKVERT,
a design engineer
of Novinka

FID GROUP OF COMPANIES started tool development virtu-
ally at the same time of development of coiled tubing unit.
The tools for simple jobs were supplied to Urengoigazprom
with the first unit RANT 1001. The similar tool range is
necessarily supplied now to oil and gas companies (table 1)

with FIDMASH coiled tubing units.




TPEBOBAHUA K HASHAYEHUIKO UHCTPYMEHTA

HanmeHoBaHue 0603HayeHne

Name Identificatiom
Hacapka ruppoMoHUTOpHAA HI'M54.00.000

Jet head NGM54.00.000
Hacapka-mepo C/1102-89.001
Wing CI102-89.001
Hacapka-miepo @45 PAHT-10.92.00.001
Wing @45 RANT-10.92.00.001
Hacapxa-miepo @55 PAHT-10.92.00.007
Wing @55 RANT-10.92.00.007

Hacapxa c opauM KaHanoMm @45 PAHT-10.92.00.002
One port nozzle @45 RANT-10.92.00.002
Hacapxa c ogauM KaHanom @55 PAHT-10.92.00.008
One port nozzle @55 RANT-10.92.00.008
Hacapka c Tpems Kananamm @45 PAHT-10.92.00.003
Three port nozzle @45 RANT-10.92.00.003
Hacapka c Tpems Kananamu @55 PAHT-10.92.00.009
Five port nozzle @45 RANT-10.92.00.004
Hacapxa c matbio KaHanamu 045 PAHT-10.92.00.004
Five port nozzle @55 RANT-10.92.00.010
Hacapxa c mmatbio Karanamu @55 PAHT-10.92.00.010
Five port nozzle ?#55 RANT -10.92.00.010
CoepuunUTENb KINHOBO C1501-60.00.000
Wedge connector CI501-60.00.000
CoepunuTtens ¢ nyHKamu C1502-60.00.000
Dimple connector CI502-60.00.000

[Tepexopnuk He Bpamatommiica I11€38.00.000
Non-rotating sub PS38.00.000
[TepexopHuk C1302-106.00.001
Sub CI302-106.00.001
[lepexopHuK C1302-127.00.001
Sub CI302-127.00.001
[Tepexopxuk C/1302-88.00.001
Sub CI302-88.00.001
[TepexopHuUK BpawawWmUnca 1IB54.00.000
Non-rotating sub PV54.00.000

C11601-89.00.000
CI601-89.00.000

PaszbepmuuTens aBapunHLIn
Emergency release sub

Mydra cpes3Han @45 PAHT-10.92.22.000
Shear connector @45 RANT-10.92.22.000
Mydra cpesHas P56 PAHT-10.92.23.000

RANT-10.92.23.000
CM201-26.00.00.000

Shear connector @56
Knaman o6paTHbIN MIapUKOBbIA

Ball backvalve CI201-26.00.00.000
Knamnan o6parhbiit urapukossin ~ PAHT-10.92.10.600
Ball backvalve RANT-10.92.10.600

Knamnan o6patHbii
LTAPUKOBLINA D45
Ball backvalve @45
Knamnan o6patHbii

I BOVHOW CTBOPYATLIN

PAHT-10.92.11.500
RANT-10.92.11.500

C1202-89.10.000

Dual clappet back valve CI202-89.10.000
Knamnan o6parhbiit crBopyarsii  CA202-28.00.00.000
Clappet back valve (I202-28.00.00.000
Knamnan o6patHbiit crBopyarsii  PAHT-10.92.10.200
Clappet back valve RANT-10.92.10.200

TOOL JOB REQUIREMENTS

Ha3HaueHue

Purpose

MpepsHasHayeHbl ons:

® NpoBeAeHUs MPOMbIBOYHbIX PabOT B CKBaXMHe

npy NUKBUAALNN TULPATHBIX, NAPaUHUCTbIX, GUTYMHBIX,
necyaHbiX U Apyrux npo6ok;

® npoBefeHus paboT no 06paboTke Npu3aboiiHOM 30HbI
TEXHONOTUYECKUMM KULKOCTAMN

Designed for:

e well flushing operations for elimination of hydrate,
paraffin, asphalt, sand and other plugs;

e hottomhole zone treatment with working fluids

MpenHasHayeHbl AN CoefUHEHUS PasNNYHbIX
npucnocobieHnit u 06opyaoBaHus (Hacagok, 6ypoBbIx
ABUrartenei, NOBUILHOTO, re0fie3UYECKOT0 NHCTPYMEHTA
U T.A.) KaK Mexpy coboi, Tak u ¢ BAT

Designed to connect different tools and equipment
(nozzles, downhole motors, fishing and logging tools
and so on) with other tools and coiled tubing

MpepHasHayeHbl pns npefoTBpalieHns pas3pbisos bAT
Nnpu 3aLenax MHCTPYMEHTa B CKBaXKMHE

Designed to prevent coiled tubing breaks
in case tool gets stuck in a hole

MpefHa3HayeHbl 415 NpeaoTBpalyeHus Bbi6pocos
13 CKBaXMHb!I Yepe3 BT npu BO3HUKHOBEHUM 06PATHOrO
AaBJEHUS

Designed to prevent blowouts from a well via coiled tubing
in case of back pressure build-up
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Goiled fub)

BPEMSA KONTIOBUHTA Im eS

Bbl€, CNOMXHble
3afgaun. C 2003
ronpa OAHO U3
nogpasgeneHui
ona — YN «Ho-

Russian oil and gas companies
gradually gain experience of coiled
tubing jobs. A considerable head-
way in new technologies develop-
ment has been made by Surgut-

BMHKa» BM/IOT-
HYIO 3aHAN0Ch Pa3paboTKOM MHCTPYMEHTA, PeLnB HayaTh C
npopaboTKK cneunanuaMpoBaHHoit kKomnoHoBku ans 0AO
«la3npombaHk».

Ewe oauH 3aKka3 noctynun ot 6eN0OpyCCKOro MHCTUTYTA
benHUMUHedTs. Mo nMelowemycs nateHTy paspaboTtanu u
M3roTOBMAM OMbITHbIE 06pa3libl KoabMaTaTopoB. B HacTos-
Liee BpeMs NpoBOAATCA ucnbiTanus. Cnepylowmm aTanom cra-
HeT NpeACTaBfieHWe cepuiiHoro obpasua.

B Gnmkaiwmx nnaHax NnpeAnpusTUs — NpeAcTaBiieHne Ha
POCCUIACKMIA PbIHOK OMbITHBIX 06PA3LL0B BHYTPUCKBAXKUHHO-
r0 MHCTPYMEHTa: HaAMOTOPHOM KOMNOHOBKM, TPYOONOBKHY,
OBEpLLIOTA, MPYXMHHOIO LeHTPaTopa C UCMbITAHUAMM KX B yC-
nosusx 0AQ «TatHedTb».

B uenom, Kak u MHorvne apyrvue npefnpuATUS B COBPEMEH-
HbiX ycnosusx, YN «HoBuHKa» opueHTUpyeTcs Ha TpeboBa-
HUS 3aKa34ynKa M roTOBO PacCMOTPETb NtoBble NpefoKeH!s
3aMHTEPEeCOBaHHbIX NOTPebUTENEl KONTIOOUHIOBOW TEXHUKN.

E-mail: pilot@fidcoiledtubing.com

3A0 «3aBog “M3MEPOH"» BepmeT CBOWO UCTOPUIO C CO-
3[aHNA HECKOMbKMX MPOMbILNEHHBIX NPEANPUATUIA B
1896 ropy B CaHkt-letepbypre. B 1931 rogy 6bia co-
3AaH 3aBof, «KpacHblil MHCTpYMeHTanblUMKy. B 1993
ropy Ha 6ase 3aBofia CO34aHO 3aKPbITOE AKLMOHEP-
Hoe 061ecTBo «I3MEPOH». B HacTosLee BpeMs npegi-
npusTUe 3aHUMaeTCA pa3paboTKol, NPOU3BOLCTBOM U pea-
J3aLMen TOBUIbHOTO 1 PEXYLLEro MHCTPYMEHTa A1 PEMOH-
Ta He(TAHBIX U ra30BbIX CKBAXMH, 000PYL0BAHUSA AN1s PEMOH-
THO-U30NIALMOHHBIX PABOT M IMKBUAALMM NPUXBATOB, OYUCT-
K1 33605 U ynaBnuBaHus WiaMa, s CBUHYMBAHUA U pa3-
BWHYMBAHWs U3AENUN, A TaKKe s GypeHust 1 NoBbllWeHNs
HedTeoTAauM NNACTOB.

0BHMM 13 NPUOPUTETHBIX B MPOM3BOACTBE BHYTPUCKBAXMH-
HOro 060pYLOBaHUA ABNAETCS NAKEPHOe HanpassieHue.

lpennpusatue npegnaraer caeaytoLme ero BUAbI:

m naKepbl BepxHUe pa3bypnBaemble MexaHU4YecKue

1 ruppasnuyeckue tuna MBPM u MNBPT,
® NaKepbl BEPXHME U HNXKHME MeXaHNYeCcKue Tuna
NBM-0 u MHM-06

® NaKepbl ABYXCTOPOHHero peicreua Tuna NAM,

m U3BJIeKaeMble MOCTOBble Npo6ku Tuna MMU,

m CUCTeMY NMaKepoB 1A U30NALMUM 06CafHbIX TPYO

Cnuor.

Kpome Toro, 3A0 «3asop, “M3MEPOH“» npoBoauT cepsuc-
Hoe obcnykuBaHue 1 0by4yeHne 6purag KPC pabote ¢ uHCTpy-
MEHTOM 1 060pyRoBaHUeM npesnpusTUs. OCHOBHbIMM NOTpe-
OUTeNsMU NPOJYKLMM ABASIOTCA KPYMHeliLne poccuiickue
KomnaHuu, Takue Kak PAO «lfa3npomy, «PocHedTby, «JlyKormy,
«CypryTHedrTerasy, «l0kocy, «TiloMeHcKasn HedTaHas Komna-
HUA», «benopycbHedTb U MHOrMe fpyrue.
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neftegaz, Gazprom, Tatneft. Today
nobody would be surprised with coiled tubing plug flushing.
New technologies, especially coiled tubing drilling posed new
complicated problems before designers of the tools. From
2003 a FID branch — Novinka got involved in development
of these tools, having decided to start with a development of
the purpose-designed assembly for Gazprom.

A Belarussian institute BELNIPIneft placed one more
order. In accordance with an existing patent they devel-
oped, manufactured and offered colmatator. It is under-
going testing now. The next stage is to announce a pro-
duction sample.

The plans for the nearest future of the enterprise — to
announce development types of downhole tools for the
Russian market: upper motor assembly, tubing fishing tool,
overshot, balloon-type centralizer with the testsin Tatneft
conditions.

In general, like many other companies today, Novinka
aims at customer requirements and is ready to consider
any proposals of coiled tubing users.

CLOSED JOINT STOCK COMPANY IZMERON dates
from establishement of several industrial en-
terprises in St.Petersburg in 1896. In 1931 the
factory «Krasny Instrumentalshchik» was es-
tablished. In 1993 on a basis of the factory CJSC
IZMERON was established. Today the company
is involved in development, production and sales of
fishing and cutting tools for workover of oil and gas
wells, equipment for repairing-insolating works and
salvage operations, bottom-hole cleaning, cuttings re-
moval, tools coupling and uncoupling, as well as for
drilling and oil recovery stimulation.

One of the foreground activities of downhole equip-
ment manufacturing is packer manufacturing.

The company offers following packer types:

m top drillable mechanical and hydraulic pack-
ers, type PVRM and PVRG, top and bottom me-
chanical packers type PVM-0 and PNM-0,

m bidirectional packers, type PDM,

m retrievable bridge plugs,

m packer system for casing isolation SPIOT.

Besides, IZMERON provides training for overhaul
crews for servicing, tools and equipment operation.
The main customers of the products are the biggest
Russian companies such as Gazprom, Rosneft, Lukoil,
Surgutneftegaz, Yukos, Tyumen O0il Company,
Belorusneft and many others.

E-mail: market@izmeron.inc.ru
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CKBAXXWHHOE DOWNHOLE
ObOPYJ1I0BAHVE EQUIPMENT

BypeHue

B MOCJIEQHEE JECATUNETUE pbiHOK KONTIOBUHIOBbLIX TEXHONMOT Ui
nepexwuBaeT nepuog GypHoro passutus. B HacTosilee Bpems B
Poccum paboTatoT oKono CTa arperatoB Npou3BOACTBA 3apyOex-
HbIX KOMMAHWA, poccuiicko-6enopycckoii fpynnbl komnanuin ®U[
1 HECKOMBKO OMbITHbIX 06Pa3LI0B POCCUICKOTO MPOM3BOACTBA, UC-
nosb3yeMblX B OCHOBHOM NPy NPOBEEHUM PEMOHTA CKBaXMH. Pe-
anu3aLms TEXHONOrMIA PeMOHTa NPefyCMaTpUBAET NPUMEHEHME Crie-
LiManbHOTO CKBAXMHHOTO 060PYNOBaHNSA U MHCTPYMEHT, YYnTbIBA-
foluero cneummKy NpoBeaeHUs paboT C NPUMEHEHWEM KONTIOOUH-
FOBbIX YCTAaHOBOK.

B OAO HIMO «Bbypexue» B TeueHre natu neT Begetcs pabota no
CO3[}aHMI0 KOMMN/EKCA CKBAXKMHHOIO W BCIOMOraTeNlbHOro UHCTPY-
MeHTa. 3a 310 BpeMsi 6bl10 pa3paboTaHo U UCTILITAHO 35 HAUMEHO-
BaHWI MHCTpyMeHTa Ana paboTel B konoHHax HKT guametpom
60, 73, 89, 102, 114 mMm. Take ons pemoHTHbIX npeanpuatuii 0AQ
«[a3npomy» pa3paboTaHbl HEKOTOPblE MHCTPYMEHTBI C BO3MOX-
HOCTbO PaboThl B KOJIOHHAX auameTpom 127, 140, 146 1 168 mm.
Bcero B cocTaB KoMnieKca BXOAMT OKONO 85 efuHNL, MHCTPYMEHTa
(Tabn. 2).

CyBennyeH1eM KONMYECTBA YCTAHOBOK, @ TAKIKE OCBOEHMEM 60lb-
LUIOTO CMEKTPa TEXHONMOTNYECKMX OnepaLyii Npu NpoBeAeHUU pe-
MOHTa CKBaXXWH C MCMO/Ib30BaHMEM KONTIOOUHIA pe3ko Bo3pocna
NoTPe6GHOCTb B OCHALLEHWUN WX CMELMANbHBIM MHCTPYMEHTOM, YTO
[L0Ka3bIBAET EXXEroAHbIi POCT 06LEMOB €ro MOCTABOK 1Sl pasnny-
HbIX NpeanpuATUiA oTpacnu.

[uHamuka pocta 06beMOB NOCTAaBOK NpefcTaBneHa B 1abn. 1.

B 1999 ropy ans onbITHOI NocTaBkK Gbino paspaboTaHo 14 Ha-
MMEHOBAHWI MHCTPYMEHTA Pa3NNYHOTO Ha3HaueHWs ans paboTbl
6e3 myweHus ckBaxuH B KonoHHax HKT guametpom 73 MM anis
Cyprytckoro YIMHIT n KPC, rae ¢ 1994 ropa Hayana BHeApATLCA 3Ta

U MHCTPYMEHT & TOOLS

ANA NMPOBEAEHMA PEMOHTHbIX PABOT
C NCIOJIb3OBAHMEM KOJITKOBMHIOBbIX

FOR SERVICING
WITH COILED TUBING

YCTAHOBOK UNITS

E.H.LUTAXOB, B.I.HUKNTHEHKO,
OAO HI1O «bypeHune»

E.N.SHTAKHOV, V.G.NIKITCHENKO,
JSC Burenie

WITHIN THE LAST DECADE the market of coiled tubing tech-
nologies has evolved greatly. Today, in Russia there are
about one hundred of operating units of foreign make,
units of Russian-Belorissian Group of Companies FID and
several prototypes of Russian make employed mainly for
well servicing. The use of servicing technologies assumes
a use of special downhole equipment and tools, that con-
sidering specific character of the job with coiled tubing
equipment.

JCS Burenie conducts activity aimed at creation of
downhole and auxiliary tools for five years. During this time
there were created and tested 35 items of tools for tuning
string 0.D.s: 60, 73, 89, 102 and 114 mm. For servicing com-
panies of Gazprom also there were created tools for opera-
tion in strings with 0.D.s 127, 140, 146 and 168 mm. The to-
tal tools set comprises about 85 tools (see Table.2)

As the number of CT units grows, as well as a range of
technological operations spreads while servicing wells,
grows a demand for equipping units with special tools,
what is proven with annual growth of supply volumes for
different enterprises of the branch.

Ta6bnuuya 1 Table 1

NPEANPUATUE-3AKA3YNK CUSTOMER
1.  Cypryrckoe YMHI n KPC Surgut UPNP and KRS
2. YNPC 000 «YpeHroiirasnpom»  Urengoigazprom

3. YMPC OO0 «Ambyprrasgobsida» Yamburggazdobycha
4. YNPCOO0O «Hapbimrasnpom»  Nadymgazprom

5.  [pyrue npennpustus Other enterprises
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OBBEM MOCTABOK ¢ SUPPLY VOLUME
KonuyectBo HaumeHoBaHui Bcero eguHuL, MHCTpyMeHTa

Number of tool items Total number of tools
26 134
18 230
15 70
14 30
20 27



Ta6bnuuya 2 Table 2

MEPEYEHb CKBAXXUHHOIO ObOPY1OBAHMUA LIST OF DOWNHOLE EQUIPMENT
U UHCTPYMEHTA ANA PABOTbI
C KOJITIOBUHIOBbIMU YCTAHOBKAMMU C BAT

HaumeHoBaHne/Name NpumeuaHue/Note

i,

[TepeBopuuk IIBAT ¢ marpuuen MIT
Ins 6e3MydTOBOI LIMHHOMEPHOW TPYOLT
PBDT mandrel sub with MTG matrix for coiled tubing

O6parhbiit knamnax K0-42

Backvalve K0-42

Knamau obpatHbiii KOC-54

Backvalve KOS-54

InppaBnnueckuin pasvepuuunTens Pr-45, PT-54, PI'-66
Hydraulic disconnect PG-45, PG-54, PG-66

IlITaHron0BKa KOMOMHUPOBAHHAA

LIJTK-45; IIJIK-54; LIJIK-57

Rod fishing tool ShLK-45; ShLK-54; ShLK-57
OBepurorst Tuma 0BIL-45; OBII-54; OBIL-57; OBLI-72
Overshot OVSh-45; OVSh-54; OVSh-57; OVSh-72

Yerpoticteo moBopoTHOe VII-55
Rotator UP-55

[JenTpaTop MexaHUYeCKUN

IIM-54, I]M-76, IIM-98, IIM-116
Mechanical centralizer TsM-54, TsM-76,
TsM-98, TsM-116

[JenTpaTop MeXaHUYECKUN CIIELUANIbHLIN
IIMC-54, IIMC-76, IIMC-98, IIMC-116
Special mechanical centralizer

TsMS-54, TsMS-76, TsMS-98, TsMS-116

[enTpaTop rmMapaBanueckuin

1Ir-73; 1Ir-89; 1ir-102; 1r-114
Hydraulic centralizer TsG-73;TsG-89;
TsG-102; TsG-114

[exTpaTop ruppasnuueckuii peccoptbii LI'P-54; [II'P-76
Spring hydraulic centralizer TsGR-54; TsGR-76

. SIkopb rMppaBnauuecKkuin

ATT-60; AT'T-73; AT'T-89; AT'T-102; ATT-114
Hydraulic anchor
YaGT-60; YaGT-73; YaGT-89; YaGT-102; YaGT-114

. TpyGopeska ruppoMexaHndecKas

Tr-60; TT-73; TI-89, TT-102, TT-114
Mechanical-hydraulic pipe cutter
TG-60; TG-73; TG-89, TG-102, TG-114

AND TOOLS FOR COILED TUBING UNITS

[lpegHa3HayeH ansa coeguHenns BT ¢ MHCTpyMeHTOM.
MpucoepuHntensHas pesbba HKT 42 mm no MOCT 633-80
To connect coiled tubing with tools. Connection thread
NKT42 mm according to GOST 633-80

LlapoBbli

Ball

MpuMeHsieTcs B KOMMNOHOBKE C 3a00MHbIM IBUraTeNIEM,
NIOBUJIbHBIM UHCTPYMEHTOM W T.A. [pefiHa3HayYeH Ans ocBo-
6oxpaeHua BT oT NpUxBaYEHHOrO UHCTPYMEHTA

For BHA use with downhole motor, fishing tool and others.
Designed to release tubing from stacked tool.
MpegHasHayeHa Ans U3BNeYeHUs 0O0PBaHHbIX WTAHT AUAMET-
pom 13,16, 19 n 22 mm

For broken rods retrieval (0.D. 13,16,19 and 22 mm)
[penHa3HayeHbl gns n3snedenms bAT gnamerpom

19; 33 11 38 MM COOTBETCTBEHHO M MHCTPYMEHTa P55 MM

For retrieval of coiled tubing with 0.D.s 19; 33 and 38 mm
and tools 0.D. 55 mm

lpefHa3HayeHo Ans NpoBOpOTaA JIOBUILHOMO UHCTPYMEHTA
Ha 360°

For rotation of fishing tools 360°.

lpeaHasHayeH ans LeHTpupoBaHua MHCTpymeHTa B HKT 073,
89, 102, 114, 127, 140, 146 n 168 mm. PeccopHoro Tuna ¢
BO3MOXHOCTbIO Nepefayn BpaleHus

For centering of tools inside tubing with 0.D. 73, 89, 102,
114, 127, 140, 146 and 168 mm. Spring type with capability
to transfer torque

lMpepnHa3HayeH ans LeHTprpoBaHua MHcTpymeHTa B HKT 073,
89, 102, 114, 127, 140, 146 n 168 mm. PeccopHoro Tuna 6e3
nepefayn BpaleHus

For centering of tools inside tubing with 0.D. 73, 89, 102,
114,127, 140, 146 and 168 mm. Spring type with capability
to transfer torque

[penHa3HayeH gnsa LeHTpMpoBaHua nHcTpymenTa B HKT 073,
89, 102, 114 MM 1 cTabunusaumm paboTsl rMapaBANYECKOrO
aBurarens

For centering of tools inside tubing with 0.D. 73, 89, 102,
114, 127, 140, 146 and 168 mm. Spring type without
capability to transfer torque

MpenHasHayeH ans LeHTpupoBaHus MHcTpymenTa B HKT 0 73, 89,
102, 114 MM 1 cTabunmsaumum paboTbl MMAPaBAUYECKOrO ABUraTens
For centering of tools inside tubing with 0.D. 73, 89, 102,
114 mm and stabilize operation of hydraulic motor
MpepnHa3HayeH ans pabotsl B HKT B KOMNOHOBKE C BHYTPEH-
Heil rmgpoMexaHnyecKoil Tpybopeskoi

Designed for operation inside tubing with internal
mechanical-hydraulic pipe cutter.

[pepHasHayeHa pna otpesku HKT B komnoHoBKe

¢ B3[, n sikopem rugpasanyeckum tuna Al

Designed to cut tubing, using with VZD u hydraulic

anchor YaG
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Goiled fub)

BPEMSA KONTIOBUHTA Im eS

TexHuKa. Yxe B 2002 rogy ana Cyprytckoro YIMHIM n KPC npous-
BefeHa noctaska 121 egnHuupl 23 HAMMEHOBAHWI MHCTPYMEHTA
Ans paboTbl ¢ KoNTIOOUHrOBLIMM ycTaHoBKamu B HKT guameTpom
60; 73 1 89 mm.

B cBsi3u wupokum BHeapeHuem B OAO «la3npomy» KonTobuHro-
BbIX YCTAHOBOK NMPOM3BOACTBA rpynmbl KomnaHuit ®UJL Bo3HMKNa
Heo6XOMMOCTb OCHALLEHUS UX HELOPOTUM OTEYECTBEHHBIM UHCT-
pymeHTOM. B pe3ynbrare coBmectHoi pabotsl 0AQ HIMO «BypeHuex
¢ pemoHTHbIMU npeanpuaTuamn 0AO «lasnpomy, KoTopble ABAAIOT-
Cfl Ha CEeroAHALWHNIA ieHb OCHOBHBIMU 3aKa34MKaMu1 JAHHOMO 060-
PYLOBaHUSA, GbINa 3HAYNTENBHO PaclIMpeHa HOMEHKATypa BbiMyCc-
Kaemoit NpofyKLMW Mo Mepe 0CBOEHMUs Pa3NNyHbIX TEXHONOTMYec-
KMX onepauuu.

B yacTHOCTH, MprMeHeHMe KOMMIeKCa UHCTPYMEHTa 1 060pyao-
BaHWA NO3BONAET BLINONHATL CeAyloLMe onepaLuu:
® JIMKBUZALMIO TMAPATHO-NAapaMHOBLIX W MecYaHbIX MPoOOK;

B OYUCTKY CKBAXXMHbI OT MOCTOPOHHWX MPefMETOB, JIOBUbHbIE
paboThbl;

m NpoBefieHe aBapuitHbIX padoT;

m OypeHue LeMEHTHBIX MOCTOB U CONeBbIX oToxeHui B HKT;

Ta6nuua 2 (npoaonxeHue)
HaumeHoBaHune/Name

14. Hacapka pasmbiBoutas HP
Washout head NR

15. Hacapka pasmbiBouHas Bpawatoniasca Tuia HPB-54
Rotating washout head NRV-54

16. Ckpebok Mexanmyeckuit CM-73; CM-89; CM-114
Mechanical wiper SM-73; SM-89; SM-114

17. Paiibep PB-73
Reamer RB-73

18. flcc mexanunyeckuin IM-38; AM-45; IM-54
Mechanical jar YaM-38; YaM-45; YaM-54

19. IlIranru rpy3ossie LIT-38; IIT-45; LIT-54; IIIT-66
Rod ShG-38; ShG-45; ShG-54; ShG-66

20. flcc rmppasnnueckun ACT-39; ACT-54
Hydraulic jar YaSG-39; YaSG-54

21. Tpoconosurens TII-45; TII-54; TJI-1
Cable fishing tool TL-45; TL-54; TL-1

22. llTabnoust xectkue IIT
Rigid caliper ShG

23. Tpybopes-BaiblioBKa TPB
Pipe-cutter-expander TRV

24. llepeBopHuK mns cpammBanua aBapuinton BT ITIIAT
Joining sub for broken coiled tubing PShAG
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Table. 1. Shows dynamics of supply increase.

In 1999 for a pilot batch there were developed 14 mod-
els of tools for different purposes for wells servicing with-
out killing in 73 mm 0.D. flow strings for Surgut UPNP and
KRS where they introduce this equipment from 1994. In
2002 they delivered 121 items of 23 different tools for
Surgut UPNP and KRS for coiled tubing units with tubing
0.D.s: 60, 73 and 89 mm.

In view of a wide use of coiled tubing units by Gazprom
manufactured by FID group of companies there appeared a
demand for equipping the units with inexpensive domes-
tic tools. As a result of collaboration of Burenie with serv-
icing companies of Gazprom that are the main customers
of these tools, the tool range was significantly extended
in accordance with growing number of mastered techno-
logical operations.

In particular, the use of the tools and equipment allows

to perform following services:
m to eliminate hydrate-paraffin blocks and sand plugs;
m to clean well from foreign objects, perform fishing;

Table 2
NpumeuyanHue/Note
lpuMeHsieTcs A5 pa3MblBa NECYAHbIX W TMAPATHO-NAPahHOBbIX
NPoGOK C Pa3fIMYHbIM PacrosiOKEHUEM MPOMbIBOYHbIX OTBEPCTUI
Designed for flushing of sand plugs and hydrate-paraffin blocks.
The tool features nozzles with different arrangement
lpuMeHsieTcs [ pa3mblBa NECYAHbIX W TMAPATHO-NAPAathMHOBbIX
npo6ok
Designed for flushing of sand plugs and hydrate-paraffin blocks.
MpefHa3HayeH fis O4UCTKM BHYTPeHHeN noBepxHocT HKT
nepes cBabMpoBaHuUeM, ClycKOM reodmanyeckux npubopos 1
npounaKTUYECKON OYMCTKM C MOMOLLbI0 KaHata unu bAT
Designed for cleaning of internal tubing surface before swabbing,
logging or preventive cleaning with cable of coiled tubing
lpeaHa3HayeH ans 04UCTKU U WabnoHupoaHus HKT 073 Mm
Designed for cleaning and calipering of tubing with 0.D. 73mm

MpeaHasHayeHbl A5 PaboThl B KOMNOHOBKE C MEXaHUYECKUM
CKPEeOKOM 1 ApYrMM UHCTPYMEHTOM
Designed for operation with mechanical wiper and other tools

MpenHasHayeH Ans Co3haHMs 0CEBbIX YAAPHBIX HArpy3oK
Designed to create axial load impacts

JIOBWIbHbI MHCTPYMEHT /15 U3BNEYEHMUS TPOCOB, Kabens 1
MPOBOJIOKM C HAPY)KHbIM W BHYTPEHHIM 3aXBaTOM

Fishing tool with internal and external gripper for retrieval

of cables, roes and wires with

MpenHa3sHayeHbl Ais WabnoHuposaHusa konoHHb HKT. Umetot
CKBO3HOW KaHan 15 OCyLeCTBNEHUS MPOMbIBKY

Designed to caliper flow strings. Include through-conduit for
flushing services

[TpepHa3HayeH ansa otpeskn BT v 3aBanbLOBKM NepeBOAHMKA
nog pe3sboy

Designed for coiled tubing cutting and sub expansion to match
thread

lpenHasHayeH ans cpalimeaHusa aBapuitHon bAT Ha ycTbe CKBaXK-
Hbl/Designed to connect broken coiled tubing on a wellhead



m NPOBELiEHME KMUCIIOTHbIX 06PabOTOK;

m OCBOEHME CKBAXKMH NEHHBIMU CUCTEMAMMU;
m 06paboTKy Npu3aboiiHoii 30HbI MAB;

m MPOMbIBKY 336051 CKBAXKMHBbI.

CnepyeT OTMETUTB, YTO MPOBELEHME ITUX ONEepaLuii, a TaKKe
pacliMpeHne TEXHONOTMYECKUX BO3MOXKHOCTEN PEMOHTA CKBa-
KUH C UCMONb30BaHWUEM KONTIOOUHTOBON TEXHWUKW NO3BONSET
3HAYUTENbHO COKPATUTL 3aTpaThl HA PEMOHTHbIE PaboThl B CKBa-
KMHaX.

C “cnonb3oBaHMeM HAKOMMEHHOTO OMbITa B pa3paboTke pasnny-
HbIX TEXHUYECKUX CPeACTB, 000pyA0BaHUA U MHCTPYMEHTA KaK Ans
OypeHus, TaK v ons pemoHTa ckaxuH B HIMO «bypeHue» npogon-
KaeTcs pa3paboTka U BHEAPEHUE UHCTPYMEHTa, TPUMEHSEMOTO NpH
paboTe C KONTIOOUHIOBLIMU YCTAHOBKAMU OTEYECTBEHHOMO U UM-
MOPTHOTO NPOWU3BOACTBA.

OpueHTaums Ha COTPYAHMYECTBO C NPOU3BOACTBEHHbLIMU Npea-
NPUATUSMM JAET BO3MOXHOCTb NONYYMTb XOPOLUME Pe3yNibTaThl Npu
COBMECTHOM MOUCKE HOBbIX TEXHOOMUIA U KOHCTPYKTOPCKMX pelue-
HWiA NPU CPABHUTEILHO HEBLICOKMX 3aTpaTax Ha UX pa3paboTKy U
BHefpeHue.

Ta6nuua 2 (NnpoponxeHue)
HaumeHoBaHune/Name

25. YerpoicTBo ana mopbema asapuiiton BT VIIIT
Device for broken coiled tubing retrieval UPGT

26. Knaman umpkynaumonnsin KII-54
Circulation valve KTs-54
27. Knamax UMpKyAALMNOHHLIN ABOHO akTuBaumu KIIM-54
Circulating valve with double activation KTsM-54
28. OTKNOHUTENW LIAPHUPHBIE C ITPoMbiBKoW OILITI
1 6e3 mpombiBku OLLT
Swivelling whipstock with flushing OShP
and without it 0Sh
29. JloBuTens HapyxHbn JIH-45; JTH-54
Outer fishing tool Ln-45; Ln-54

30. JloBwrens ruppasnvdeckuin JII-54
Hydraulic fishing tool LG-54

31. Jloxarop 1w3a kononsst HKT JTHK-73
Locator of lower tubing sections LNK-73

32. YKenotka rugpocraruyeckas JKI'C-60; JKI'C-73; JKI'C-89
Hydrostatic slush bucket ZhGS-60; ZhGS-73; ZhGS-89

33. Bepmntor guxcupyemsiit BO-54
Holdable swivel VF-54

34. (CTabUnmusaTop XecTKuit
CXK-73; CXK-89; CXK-102; CK-114
Stiff stabilizer SZh-73; SZh-89; SZh-102; SZh-114

35. IleyaTu CBUHLOBLIE KOHYCHbIE U TOPLEBLIE
Conic and end lead stamps

m conduct emergency operations;

m to drill cement plugs and salt deposits in tubing;

m to perform acid treatments;

m to perform treatment of bottomhole zone with surface
active agents;

m to flush well bottomhole zone.

It is necessary to take into account that execution of
these operations and broadening the range of technologi-
cal opportunities for well servicing with coiled tubing
equipment use allows significant reduction of well ser-
vicing costs.

Using the gained experience in development of diffe-
rent technical means, equipment and tools for drilling as
well as for workover, Burenie continues working on devel-
opment and implementation of tools used with domestic
and foreign coiled tubing equipment. The aim at a col-
laboration with manufacturing enterprises allows to ob-
tain good results with pursuit of new technologies and
design solutions at a comparable low costs for develop-
ment and implementation of these solutions.

Table 2
NpumeuyaHune/Note

3nesarop 415 nogbema aBapuitHoi bAT &33,5 1 38 MM
A hoist for broken CT retrival, with 0.D. 33,5 and 38 mm

MpefHasHayeHb! [is CO30aHMA LMPKYNALUM B 3aTpyOHOM
npocTpaHcTBe
Designed to create circulation in annular space

Yron otknoHeHus go 20°
Deviation angle up to 20°

MpepnHa3HayeH 4is U3BNeYEHUA UHCTPYMEHTA C JIOBUbHBIMM
weiikamn @30 1 35MM B KonoHHax HKT 73 1 89 mm

Designed to retrieve tools with fishing necks 0.D. 30 1 35 mm in
flow strings with 0.D.s 73 and 89 mm

MpepnHasHayeH /is U3BNeYEHU UHCTPYMEHTA C IOBUMbHBIMM
weiikamu @35 MM B KonoHHax HKT 73 1 89 mm

Designed to retrieve tools with 35 mm fishing neck 0.D.s in 73
and 89 flow string 0.D.s

MpepnHasHayeHa o5 U3BJEUYEHUS U3 CKBAXMH MOCTOPOHHMX
npeameToB. 06beM 5 11

Designed for retrieval of foreign objects from wells.

Capacity 5 liters.

[TpepHasHayeH pna npepoxpaHeHus bAT ot Bo3gelicTus
KpyTALLEro MOMeHTa

Designed to protect coiled tubing from torque

MpenHa3HayeH ans LEHTPUPOBaHUA MHcTpymenTa B HKT 73, 89,
102, 114 mm 1 cTabunusaumm paboTbl r1aPaBANYECKOTO ABUraTENs
Designed to center tools in tubing with 0.D.s 73, 89, 102, 114
mm and stabilize operation of hydraulic motor
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PA3PABOTKA, NPUMEHEHUE
W NPAKTUKA DEVELOPMENT,
UCTO0NIb30BAHNA APPLICATIONS

HALYBHbIX MUHCTPYMEHTOB —
1 ncTem, cnivekaembix - VAW
BAKER

HA KONTKOBUHIOBOW
TPYBE

Baker Oil Tools

HALYBHbIE MHCTPYMEHTbI 1 CUCTEMbI, paspabotaHHble gist no-
paun yepe3 HKT, BnepBble noABMAMCH Ha HE(TAHbIX MECTOPOXKAe-
Husx Ansacku B cepeguHe 1980-x. MHOrOCTOPOHHOCTb NPUMEHEHUS
HaflyBHbIX MaKePHbIX 31EMEHTOB NO3BONAET CKBAKMHHbIM UHCTPY-
MEHTaM ObITb YCTAHOB/IEHHbIMU B CKBAXMHAX C CaMbIMW Pa3INYHbI-
MU YCOBUSMM, BKITIOYas 0OCAXEHHBIN U HEOOCAXEHHBIN CTBONbI,
nepthopupoBaHHble Y4ACTKM, XBOCTOBUKM CO LENEeBUAHBIMI NPO-
AONbHBIMU OTBEPCTUAMM U 3KpaHbl. CeroaHs HagyBHbIE MHCTPYMeH-
Tbl NPeA/IaraloT cTeneHb paclunperus cebiwe 350 % v cnoco6HOCTb
(yHKLMOHMPOBATL Npu Temnepatypax cabiwe 300 rpagycos no
OdapeHreiity.

CywecTByeT 60/bLLIOE KOMYECTBO NPENUMYLLECTB NPX UCMONbL30-
BaHUM KONTIOOMHIOBOI TPyObl B OMepaLmsX, CBA3aHHbIX CO CMyC-
KOM HafyBHbIX MIHCTPYMEHTOB Yepe3 HaCOCHO-KOMMPeCCOopHble KO-
NOHHbI. [py NpoBeaeHMM KanuTanbHOTO peMOHTa AeNCTBYIOLLEN
CKBAXMHbI HET HEOOXOAMMOCTH B ee mylueHnu. Vcuesaet notpeb-
HOCTb B 1CMOB30BAHNUM XKUAKOCTEN s MYLIEHUS, KOTOPbIE 3a4a-
CTyt0 ABNAIOTCA JOPOTOCTOALWMMU U MOTYT MPUBECTU K HeoOpaTu-
MbIM MOBPEXAEHUAM CTBOMA CKBaXMHbI. OTNagaeT HeobxoaMMoCTb
B MCMO/b30BAHUM BbILWKW ANA BbIMOAHEHUA OnepaLmin Cnycka Ha-
LyBHbIX MHCTpyMeHTOB Yepe3 HKT, uto obecneunsaeT 3HauuTENb-
HY0 S3KOHOMMIO BPEMEHU U PECYPCOB U TpebyeT ropasfo MeHblueil
nIowWaau ANns NpoBefeHus pabor.
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& GASE HISTORIES

OF COILED TUBING CONVEYED INFLATABLE
TOOLS & SYSTEMS

FTOPOOH MAKEH3WU,
MeHezykep Mo npou3BOACTBY,
Baker Qil Tools

GORDON MACKENZIE,
Product Line Manager,
Inflatable Systems,
Baker Oil Tools

INFLATABLE TOOLS AND SYSTEMS designed for through-
tubing coiled tubing conveyance appeared first in the oil
fields of Alaska in the mid 1980's. The versatility of high
expansion inflatable style packing elements allows well
intervention tools to be set in the most diverse range of
wellbore environments, including cased hole, open hole,
perforations, slotted liner and screens. Today's inflatable
service tools may be capable of providing expansion ra-
tios of greater than 350 % and the ability to work in tem-
peratures above 300° F.

There are many advantages to using coiled tubing in
through-tubing inflatable well interventions.
Since the well is worked over in a live condi-
tion, there is no requirement for well kill op-
erations. This eliminates the use of kill fluids,
which are often expensive and can cause irre-
coverable well bore damage. Also, a rig opera-
tion is not necessary when performing a
through-tubing inflatable operation, which al-
lows considerable time and resource savings and
a much smaller footprint operation.

Complete lines of workover tools based on the
through-tubing inflatable principle have evol-
ved to allow for almost all types of workover
operations to be conducted. Along with this de-
velopment has been the design and implemen-
tation of «fit for purpose» coiled tubing run-
ning and retrieving tools and the design of
planning and execution software tools such as
INFLATEDESIGN™, in an effort by the through-



MpakTMka MCcnoJsib30BaHus Retrievable Bridge Plug
M3BJIEKAaeMOro nakepa-npoo6km Case History

eb:
Onepatopy B IHA0He31M TPe6OBaNOCh U30MLMs 30HbI 0OBO-
HeHus B 9,625-A101MMoBOM 47,00-(yTOBOM 06CAXKEHHOM CTBO-
JIe, C MUHUMANbHBIM Cy)KeHneM npoxopa 3,35 Aloiima.
Pelenue npy nomoLu KONTIO6MHroBOI TPYGbI:
3-[10/IMOBbIi1 HaflyBHOI U3BIEKAEMbIii NaKep-NpobKa Obin cry-
LLEH, YCTAHOB/IEH U OTCOEAMHEH Ha MybuHe 8470 yToB, ¢ yr-
JIOM UCKPUBIEHUs 67 rpafycos.
Pe3ynbrarbi:
Mocne Bo3BpalLLeHNs CKBAXKWHBI B (hOHL, AEHCTBYIOLMX 06bEM
BOZbI, LOObIBAEMON U3 CKBAXMHbI, 6bl1 CHIKEH ¢ 12000 o
7300 6appeneit B AeHb, a fe6UT CKBaXMHbI BO3poc ¢ 3100 6ap-
peneit po 4500 Gappeneit B AeHb.

Objective:

An operator in Indonesia required isolation of a water
producing zone in 9.625" 47.00#/ft casing through a
minimum restriction of 3.35".

CT Solution:

A 3.00" 0D Thru-Tubing Inflatable Retrievable Bridge
Plug was run, set and disconnected from at a setting
depth of 8470 feet and a deviation of 67°.

Results:

After returning the well to production, the water cut
had been reduced from 12,000 bbls per day to 7300
bbls per day while the oil production rate was increased
by some 3100 bbls per day to 4500 bbls per day.

MpakTuka MCcnoJsib30BaHus Permanent Bridge Plug
HeM3BJ/IeKaeMoro nakepa-npoo6km Case History

enb:
KpynHbIn onepatop HyXAaetcs B NOCTOAHHOM M30A5LMM OC-
HOBHOrO CTBOMA CKBAXMHbI Nepef BbiNoJHEHWEM 3a0ypuBa-
HWA HOBOTO CTBO/IA U3 OCHOBHOTO CTBOMA CKBXMHbI Yepe3 HKT.
06capHas KonoHHa cteona — 7.00 froimos, 29 tytos L-80 ¢
MUHUMAJbHBIM CY}KEHUEM COeAMHUTENbHON TPyObl B 4313
Jonma.
PelueHne npy nomoLuy KONTIO6UHIOBOW TPYGbi:
3,375-nt0/iMOBas Hel3BeKaeMas HafyBHas MPOOKa-MOCT Cryc-
kaetcs yepes HKT Ha my6uHy B 10200 cyToB. KonTio6uHro-
Bas CUCTEMA pe3epByapoB A/15 pa3feNneHuns XUAKOCTU UCToNb-
3oBanack B kavectse yactv KHBK gns npepotepalieHus 3a-
rpA3HEHUsA XUAKOCTY, NOAABAEMON B NaKep.
Pe3ynbrar:
HapyBHas npobka-MocT ycTaHoBeHa 1 otcoepuHeHa 1 KHBK
U3BNEYEHa U3 CKBXMHbI. [OCTOAHHAA M30AALMA BbISEPHKU-
BaeT nepenag AasneHus cebiwe 5900 psi, YTO JaeT BO3MOXK-
HOCTb ONEepaTopy NPOLO/XKATb BbINOAHEHME 3anNaHUPOBAHHOM
onepauuu 3abypuBaHUsA BTOPUYHOTO CTBOJA U3 OCHOBHOTO
CTBOJIA CKBAXMHbI.

MonHble NMHENKN UHCTPYMEHTOB NS KANUTANIbHOTO PEMOHTA,
OCHOBaHHbIE Ha NMPUHLMME CMYCKA HAZyBHbIX MHCTPYMEHTOB Yepe3
HKT, 3HauntensHo 3BOMIOLMOHUPOBANM U Tenepb 0becneynBatoT
npoBefeH1e Bcex BUAOB OnepaLuii KanuTanbHOro peMoHTa. Bmec-
Te C 3TUM Npoucxoauia pa3paboTka 1 BHeSpeHue Cneuuanusmnpo-
BAHHbIX CMYCKAEMbIX W U3BNEKAEMbIX KONTIOOUHIOBLIX MHCTPYMEH-
TOB M NpOrpaMMHOro obecneyeHmns 415 NiaHMpoBaHWs 1 NpoBese-
HUs pabor, Takoro Kak INFLATEDESIGN™, B nonbiTKe NpeaiouTh
Mo/b30BATENAM HaZyBHbIX MHCTPYMEHTOB NPUHLMN «Oe3ynpeyHo-
ro UCMoHeHUs paboT» Npu NPOBEAEHNUN KONTIOOUHIOBLIX ONepa-
LiiA C MCMONb30BAHWEM HAZyBHBIX /IEMEHTOB.

Mpeobnagalowmm NpUMeHeHUeM 3TUX CUCTEM ABNSETCS 30-
HaNbHas U30NALMS, NPEUMYLLECTBEHHO B KAaYeCTBE MexaHM3Ma
U30NALMN 30HbI BoLONposBNeHUd. HanyBHble BapuaHThl ans
KONTIOOMHra MOTYT GbITb CNPOEKTUPOBAHbI ANS PeleHns npo-
6neM CKBaXKMHbI — PAcCMATPUBAEMOW HUXKHEN, cpefHei um
BEpPXHeil 30Hbl.

Objective:

A major operator requires permanent isolation of the
main bore of the well prior to performing a through-
tubing sidetrack. The well casing is 7.00" 294#/ft L-80
with a minimum tubing nipple restriction of 4.313".
CT Solution:

A 3.375" OD Thru- Tubing Inflatable Permanent Bridge
Plug is conveyed to a setting depth of 10,200 feet. A
coiled tubing fluid separation reservoir system is used
as part of the BHA to prevent contamination of the
inflation fluid by the running string fluid.

Result:

The inflatable bridge plug is set and disconnected from
and the bottom hole assembly pulled from the well.
The permanent isolation is capable of supporting an
applied differential pressure of greater than 5900 psi,
allowing for the operator to continue with the planned
sidetracking operation.

tubing inflatable community to offer it's clients the prin-
ciple of «flawless executiony in their coiled tubing inflat-
able well interventions.

The most prevalent application for these systems has
been zone isolation, predominantly as a water shutoff
mechanism. Coiled tubing inflatable solutions can be en-
gineered to provide a solution to a wellbore problem --
whether the zone in question is a lower zone, an interme-
diate zone or an upper zone.

RETRIEVABLE BRIDGE PLUG

A retrievable bridge plug conveyed on coiled tubing may
be used to plug off any part of the wellbore where a more
temporary or temporary-to-permanent application is re-
quired. The retrievable bridge plug is conveyed into the
wellbore via coiled tubing. The plug is set and disconnected
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BPEMSA KONTIOBUHTA Im eS

NMpakTuKka Mcnosib30BaHUSA NOCTOSAHHOIO Permanent Cement Retainer
LLeMEeHTMPOROUYHOIO NaKepa C 06paTHbIM KJlanaHoOM Case History

eJib:
Onepatop B CeBepHOM MOpe Hayan KamnaHuio No INKBUAALMUM
yepe3 HKT o nonHoi iKemaaLmm Mopckom nnargopmsl. Tpe-
60BaHMEM OblI0 pa3MelleHne LieMeHTa B IUGTOBOMN (Hacoc-
HO-KOMMPECCOPHO) KOMIOHHE [0 3aTPyOHOTO MPOCTPaHCTBa 06-
CafHoii Tpybbl, 6e3 n3eneyeHus 5,50-atoiimMoBoi 17,00-tyTo-
Bon HKT. MunumanbHoe cyxenne HKT — 3,812 groima.
Pelenue npy nomoLu KoNTIO6MHroBOI TPYGbI:
JincroBas(HacocHo-KoMNpeccopHas) KoaoHHa uMena nepgo-
PUPOBaHHbIE YYACTKM B [IBYX MeCTax Ans obecneyeHus co-
00LWeHUs Mexpy KOJIOHHOM W 3aTpy6OHbBIM MPOCTPAHCTBOM.
3,375-A10/MOBbIi LIEMEHTUPOBOYHBIN MaKep € 06paTHbIM Kia-
MaHoM Obl1 CMyLLEH U YCTAHOBJEH KONTOOUHTOBOM TPYOOIid
MEXny 3TUMU ABYMSA NepdOpUPOBAHHBIMU YHACTKAMM.
Pe3ynbrar:
150-6appeneBas LieMeHTHas Npobka Oblna moMelleHa B 3aT-
pyOHOE MPOCTPAHCTBO M MOCTOSHHBIN LIEMEHTUPOBOYHBIN Na-
Kep C 06paTHbIM KNaMmaHoM Obin OTCOEAMHEH, YTOObI NO3BO-
NUTb KONTIOOMHIOBOW Tpy6e ObiTb M3BIEYEHHOI HA MOBEPX-
HOCTb, 06eCneumBas U30NALMIO B KONOHHE. 3aTpyOHas LieMeHT-
Hasi poOKa M NOCTOAAHHBIN LIEMEHTUPOBOYHbII Nakep ¢ o6part-
HbIM K1aMaHOM OblW UCTIbITaHbI NOf AABNEHMEM, YTO NOATBEP-
JUNO YCTELHY0 TMKBUAALMIO MPU MOMOLLM KONTIOOUHIOBOM

TpYObI.

M3BJIEKAEMbIV MAKEP-NIPOBKA

N3Bnekaemblii nakep-npobKa, CnycKaemblit Ha KONTIOOUHIOBOW TPy-
e, MOXET NCMOoNb30BaTLCA 1A repMeTU3aLmMm Ntoboil YacTu CTBO-
J1a CKBaXMHbI, TaM, rae Heo6XO[MMO ero BPEMEHHOE WU BpeMeH-
HO-NOCTOAHHOE MCTONb30BaHKe. VI3BneKaeMblit nakep-npobKa cryc-
KaeTca B CTBOJ CKBAXMHbI KONTIOOWMHIOBOI Tpy6oii. Makep ycTa-
HaBNMBAETCS U OCBOGOXKAAETCA NOCPEACTBOM MMAPABANYECKOTO
LaBJeHUs ¢ NoBepXHOCTY. [ocrne BbINONHeHNs onepaLym, Tpebyto-
e NPUCYTCTBMA NPOBKK, NPOU3BOANUTCS U3BEYEHUE UHCTPYMEHTA
AN NMOCPESCTBOM KONTIOOWMHIOBOI TpyObl, MK Kabenem 3a ofHy
CMYCKO-NOAbEMHYIO ONepaLyio, NO3BOASIOLLYIO BbINOAHUTL YpaB-
HWBaHMe, BbiMyCKaHWe HaNoONHUTENS UHCTPYMEHTA W NOJbEM.

NOCTOAHHASA TMPOBKA-MOCT

HapyBHas nocTosiHHas NpobKa-MOCT ABNSIETCA HEU3BNEKAEMbIM UH-
CTPYMEHTOM, Pa3paboTaHHbIM 15 CMycKa Ha KONTIOOMHIOBOM Tpy-
e yepes 3anIaHMPOBAHHbIE UMW HE3AMNIAHUPOBAHHbIE CYEHNUS 1
JCTAHOBKM HUKE 3TUX CYIKEHMI B GOJIbLUEM BHYTPEHHEM MAMETPE
cTBosa. MNocne ycTaHoBKM MPOGKM-MOCTA 1 €€ OTCOEANHEHNS KOJI-
TIOGMHrOBas TpyGa MOXET UCMONL30BATLCA ANt ONepaLmuu LeMeH-
TUPOBAHMSI, KOTOPAs MOXET NPOMIUTL CPOK CIIYKOLI NPOOKM Mnu
onepauuit IMKBMEALMN.

MOCTOAHHbLIA LLEEMEHTUPOBOYHbIN
MAKEP C OBPATHbIM KJTIAMTAHOM,
CMYCKAEMbIV YEPE3 HKT

Tam, e npoBeeHust MPOCTLIX U30MIALMOHHBIX ONepauuil HegocTa-
TOYHO M HEOOXOAMMO 3aTPYOHOE LEMEHTUPOBAHIE, ONTUMASIbHBIM
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Objective:

A North Sea operator embarked upon a through-tub-
ing abandonment campaign prior to a full offshore
platform abandonment. The requirement was to place
cement in the production tubing to casing annulus
without pulling the 5.50" 17#/ft tubing. The mini-
mum tubing restriction was 3.812"

CT Solution

The production tubing was perforated in two places
to provide tubing-to-annulus communication. A
3.375" 0D inflatable cement retainer was run and set
on CT between the two sets of perforations.

Results:

A 150 bbl cement plug was placed in the annulus and
the cement retainer disconnected to allow the CT to
be retrieved while maintaining isolation in the tub-
ing. The annulus cement plug and tubing retainer were
pressure tested, confirming a successful CT inflatable
abandonment.

from by means of surface applied hydraulic pressure. Once
the operation requiring the bridge plug has been con-
ducted, retrieval is accomplished on either coiled tubing
or with wireline, with a single trip allowing for equaliza-
tion, deflation and retrieval.

PERMANENT BRIDGE PLUG

The inflatable permanent bridge plug is a non-retrievable
tool designed to be run on coiled tubing through either
planned or unplanned restrictions and set in the larger
internal diameter below. Once the bridge plug is set and
disconnected from, coiled tubing may be used to conduct
cement placement, which can prolong the integrity of the
plug or abandon operation.

THROUGH-TUBING PERMANENT
CEMENT RETAINER

Where simple well bore plugging operations are not enough
and behind pipe cementing operations are required the
optimum solution in a through-tubing environment is a
coiled tubing set inflatable cement retainer. The retainer
allows for setting, injection test, spotting, cementing/
squeezing and augmentation of the permanent isolation
by placing cement on top of the retainer, all in a single
coiled tubing trip in the hole. This variety of single trip
operations via coiled tubing will satisfy even the most
stringent of wellbore abandonment policies, allowing op-
erators to fulfill their plug and abandonment obligations
in both a timely and cost effective manner



pelweHuem ans padotel yepes HKT sg-

NISIETCA YCTAHOBKA LEEMEHTUPOBOYHOTO 3ANABKA LEEMEHTA B HUXHI010 30HY

NPX NOMOLLX NOCTOAHHOIO
nakepac 06paTHb|M KjlanaHom npu no- LLEMEHTUPOBOYHOTO MAKEPA
MoLLM KoNToGUHTOBOM Tpy6bbI. Makep
obecrneymBaeT yCTaHoBKY, MCCienoBa- LOWER ZONE CEMENT

SQUEEZE UTILIZING
HUe NPUEMUCTOCTH CKBaXMHbI, Onpe- A PERMANENT /] L/
[e/IEHME MECTOHAXOMAEHMS, LIEMEHTH- CEMENT RETAINER I I
POBaHMe, yCUNEHUE NOCTOSIHHON 130~
NAUMM NYTEM Pa3MELLEHMS LeMeHTa Ha ,"j ,‘?
BEpXHEl YacTu nakepa — BCe 3a OAHY & B
CMYCKOMOALEMHYI0 OnepaLuio. MHoro- - -
o6pase onepauuii, BbINOSHAEMbIX 33 "’ ﬁ
OBMH CyCK-NOABEM NIOCPEACTBOM KO- T ’3: -
TIOOMHIOBOWN TPyObl, YAOBNETBOPUT HE®Tb L
ke camble CTporue TpeGoBaHus K —
NMKBUZALMN CKBAKMH, NO3BOSISS One-
paropam BbINOMHATL repMETU3ALMIO 1
NVIKBUAALMIO C SKOHOMUYECKUM U Bpe- o PR AR
MEHHbIM MPEUMYLLECTBOM. %
I MAKEP
CABOEHHbIE CUCTEMBbI CEMENT RETAINER
Bbint pa3paboTaH psig PasnnyHbIX KOH-
CTPYKLMIN MOCTOSHHbBIX U U3BJIEKae- LEMEHT
CEMENT

MbIX HAZyBHbIX CABOEHHbIX CUCTEM C
Y4YETOM CrycKa Ha KONTIOBUHTOBOIA

Tpy6e. ITU CABOEHHbIE CUCTEMBI Pa3-
paboTaHbl C PasfMyalOLMMUCS TEOMETPUAMU KaK peLleHue no
M30/ISILLMM NAACTOB CPEAHMX MU HUKHUX 30H. 3a4a4a KOHCTPYK-
LW — ONTUMM3MPOBATL COOTHOLUEHNE BHYTPEHHETO U BHELIHEro
3/1eMeHTa, CO3/iaBas MUHWUMANbHBIE CYXEHUs Al [o6bluM unu
HarHeTaHUs Yepe3 U30MPOBaHHYIO 30HY MO0 NPOXOL ANs Noc-
NefyIoWUX UHCTPYMEHTOB.

CaBOEHHbIE CUCTEMbI MOTYT CYCKATBCS 33 O4HY ONepaLuio, eciin
370 NO3BOJISIET NPOXOL, IYOPUKATOPA, WK YaLLe CEKLUAMMU, B KO-
TOPbIX CUCTEMA COCTaBNsAETCA IhdEKTUBHEE NOCPELCTBOM Mexa-

STRADDLE SYSTEMS

A number of different designs of both permanent and re-
trievable inflatable straddle systems have been designed
with coiled tubing conveyance in mind. These straddles
have been designed with differing geometries with which
to offer solutions to zonal isolation of either intermedi-
ate or upper zones. The design goal is to optimize the ra-
tio of straddle ID to straddle OD, creating minimal restric-

MpakTMKa UCNOIb30BaHUSA MHCTPyMEHTa Selective Placement
ONA CeNIeKTUBHOro pa3MelleHus Case History

Lenb:

TpeboBanach MHTEHCUGUKALMOHHAA 06PabOTKA CKBAXKMHbI B
JlatnHckoi Amepuke Ha rmy6uHe 15750 dyToB B 7-A0iMOBOM
32-110/IMOBOVA/(hyTOBOM 3KCMIyaTaLMOHHO KONOHHE-XBOCTO-
BUMKe Yepe3 NpefoXpaHuUTeNbHbIN KnanaH BHYTPeHHWUM AnameT-
pom 5,95 ploiima npu 285 rpapycax.

PelueHne npu nomoLuy KoNTiO6UHIoBOW TPYGbi:
NHTEHCUDUKALMOHHBINA CABOEHHbI MHCTPYMEHT C BO3MOXKHO-
CTbt0 BO3BPaTa B MCXOLHOE MONOXKEHWe Obln 3anpaBieH B ABa
4,25-[10/AMOBbIX MHKOHENbHbIX 31eMeHTa € 16-thyToBbIM WH-
TEPBAJIOM U CMIYLLEH B CKBAXMHY Ha KONTIOOUHIOBO Tpy6E Npu
MaKcuManbHoM nepeBece(aucdanaHce) Tpyobl B 3200 psi. bbuin
npoBeaeHb! fiBe 06pabOTKY XMMUYECKIM COCTABOM 13 PacTBo-
puTens, ausensHoro Tonauea u 7.5 % pacteopa HCL..
Pe3ynbrarbl:

Mocne nogbema KHBK ckBaxuHa Gbina BO3BpalyeHa B pa-
6oyee cocTosiHue, febuT yBenuuuncs ¢ 4200 go 6000 Gap-
penein B fieHb.

Objective:

A stimulation treatment was required on a well in Latin
America at 15750 feet in a 7.00" 32"/ft production
liner through a 5.95" ID safety valve at 285°.

CT Solution:

A resetable stimulation straddle tool was dressed with
two 4.25" 0D Inconel style elements with 16 ft spac-
ing and deployed into the well on CT against a maxi-
mum CT overbalance of 3200 psi. Two sets of the sys-
tem were conducted with a treatment recipe consist-
ing of solvent, diesel and 7.5 % HCL.

Results:

After retrieval of the BHA, the well was brought back
on line with production figures showing an increase
of 4200 bbls per day to 6000 bbls per day.
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MpakTMKa MCNob30BaHUA Straddle System
CABOEHHOM CUCTEeMblI Case History

enb:
Mopckas ckBaxuHa TpeboBana U30aALMU BEPXHEN 30HbI, f10-
ObiBaloLLeil ra3 B 7-atoiiMoBoM 29,00-thyToBOM L-80 xBOCTO-
BMKE HIKE Cy)KeHUs auameTpoM 4,313 proima. TpeboBanach
CNOCOBHOCTb BbIAEPXKMBATL Nepenag, faenequs B 6000 psi.
Pewienue:
HapyBHas Hen3Bnekaemas CABOEHHasA cucTema 4,25x2.25 fioii-
Ma 6bina CMyLLEHa B CKBAXKUHY Ha KONTIOOMHIOBO Tpybe fBY-
M cekumamu. 06Las ANMHHA CABOEHHOI CUCTEMbI COCTaBMA
168 dyTOB, C MCnonb3oBaHWeM 2,875-at01iMoBON 6,40-thyTo-
BOVi CABOEHHO TPYObI.
Pe3ynbrar:
Mocne ycTaHOBKYM HUXHSS 30Ha LOObIBaIOLLAs HedhTb Oblia nep-
dopnpoBaHa Yepes CBOeHHbII y3en nocpeactsom 1/, -ntoii-
moBoro nepcoparopa. CkBaxuHa 6blia Bo3BpalleHa B GoH
[LeCTBYIOWMX C J0ObIYei XuaKocTy cabilwe 20000 6appeneii
B A€Hb. 3Ta CABOEHHAs CUCTEMA NOAAEPKMBaNach B A0ObIBa-
foLLien OKpy3KatoLLeit cpepe bonee 7 ner.

HWU3Ma NpeoXpaHUTeNbHON 3aLUeNKu 3a HECKONBKO CMYCKOMOAb-
EMHbIX onepaLmit KonToOuHroBoi TpyObl. HagyBHbIE CUCTEMBI
LNMHOM cBbilwe 1800 yTOB ycTaHaBAMBAIOTCA B J00bIBAIOLLYIO
cpegy € ucnonb3oBaHueM 31oro MeToda. KonTio6uHroBas Hagys-
Has CABOEHHAA CUCTEMa MOXKET TakKe BK/II0YaTb YCTPOMCTBA pe-
ryNMpoBaHus [ebuTa, Takue Kak naTtpyoku, ckonb3slyio MydTy,
KOTOpble MOTYT MCMOJIb30BaTbCA COBMECTHO C Tpyboi 6e3 6oKo-
BbIX OTBEPCTUA WK YCTPOICTBAMM, NMPENATCTBYIOWMMU NOCTYN-
JIEHUIO NeCKa B CKBAXMHY, TaK KaK CABOEHHBIA NHTEPBaN 3aBUCUT
oT TpeboBaHUit K U30MALUU.

MHCTPYMEHT
ONs CEJIEKTUBHOTO PASMELLEHNA

HapyBHble cucTeMbl Oblan pa3paboTaHbl [j1si CycKa COBMECTHO C
KONTIOOMHIOBOW TPYOOWN ANst CENEKTUBHOIO pa3MeLLeHUs KUKO-
cTei Mexay ABYMSA HaflyBHbIMU 3ieMeHTaMn. 3T CUCTEMbI C BO3-
MOHOCTbIO BO3BpaTa B UCXOLHOE MOJIOXEHUE 0COOEHHO MOAXO-
AAT ANA Takux paboT, KaK, HanpuMep, U30NALMSA 30Hbl BOJONPOSiB-
JNIEHUIA, XMMUYecKas 06paboTKa, MoK 3KPaHa, UCTbITaHWe Ha rep-
METUYHOCTb, HarHeTaHwe. HTeHcubMKaLuMoHHbIE paboTbl, 0cO6EHHO
NpoBOAMMbIE MOCPEACTBOM KUC/OThI, AIBAAIOTCA Haubonee npeob-
JIAAAoLWMM NPUMEHEHWEM 3TUX CUCTEM, KOTOPbIE OCOOEHHO LIEHHS
LA UICMOMb30BAHWA Ha CTapeIoLLMX MECTOPOXAEHUSAX, TaM, e KoJl-
JIEKTOP WUCTOLLAETCA U YBEAMYMBAETCA [0ObIYA HEXENATesbHbIX
WUOKOCTEN.

B Lenom, ncnonb3oBaHue KOATIOOUHIOBOM TPYObI 1 HAZYBHBIX CY-
cTeMm yBenuunBaetcs. CoyeTaHue KONTIOOMHIOBOM TpyObI U HaayB-
HbIX 3/IEMEHTOB 0COGEHHO YCMELIHO, TaK KaK 151 aKTUBU3aLMM UH-
CTPYMEHT 06bIYHO HYMAETCA TONBKO B FMAPABINYECKOM AABJEHUM
1 B HEKOTOPBIX CAyUasx — B HEOOJIbLLION CKUMAIOLLEH UK pacTs-
ruBatoLeii Harpyske. [MOKOCTb HAZyBHOTO YMIOTHUTENBHOTO 3Me-
MeHTa No3BoAISET 0becneymnBars WIUPoKoe pasHoobpasue paboT
yepe3 HKT nocpepcTteom konTio6MHroBoM Tpyobl. Onepatopsl UMe-
0T BO3MOXHOCTb BbINOJIHSATL PAabOThl B AENCTBYIOLMX CKBAXMHAX
He TonbKo Yepe3 HKT, HO v npu nomou HafyBHOTO 3neMeHTa B
Pa3NNYHbIX YCIOBUAX YCTAHOBKM.
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Objective:

An offshore well required isolation of an upper gas pro-
ducing zone in 7.00" 29#/ft L-80 liner below a 4.313'
minimum restriction. The zone in question was perfo-
rated from 14622 feet to 14724 feet. A differential
pressure capability of 6000 psi was required.

CT Solution:

A 4.25" 0D x 2.25" ID inflatable permanent straddle
system was conveyed into the wellbore on coiled tub-
ing in two sections. The total straddle length was 168
feet with a 2.875" 6.4#/ft straddle pipe used.
Results:

After straddle installation, the lower oil producing
zone was perforated through the straddle assembly
with 1/ " guns. The well was brought back on line
with produced fluids in excess of 20,000 bbls per day.
This straddle system was maintained in a production
environment for more than seven years.

tions for production or injection through the zone of iso-
lation, or, the passage of further intervention tools.

Straddle systems can be run as a single unit if lubricator
restrictions will allow, or, more commonly, in sections,
whereby the straddle is effectively constructed in hole by
means of snap latch type mechanisms and multiple CT runs.
Inflatable straddles in excess of 1800 feet have been placed
in a producing environment using this technique. A CT
inflatable straddle system may also incorporate flow con-
trol devices, such as nipples and sliding sleeves, and can
be used with either blank pipe or sand screens as the strad-
dle interval depending on isolation requirements.

SELECTIVE PLACEMENT TOOLS

Inflatable systems have also been developed to be run in
concert with coiled tubing in order to selectively place
fluids between two inflatable elements. These resetable
systems are particularly suited to applications like water
shut-off, chemical treatments, screen washing, leak tes-
ting and injection testing. Stimulation operations, pre-
dominantly by means of acid, have been the most preva-
lent use of these systems, which are particularly valuable
for mature field usage where reservoirs are depleting and
production of undesirable fluids is increasing.

Globally, the use of coiled tubing and inflatable systems
isincreasing. The combination of CT and inflatables is par-
ticularly well suited, as the tools typically require only
hydraulic pressure for activation and, in some cases, a small
amount of compression or tensile load to function. The
flexibility of the inflatable packing element allows for an
extremely wide variety of through-tubing applications to
be undertaken on coiled tubing. Operators have the abil-
ity to not only carry out well intervention procedures in a
live well condition in a through-tubing environment, but
also, with the inflatable element, in the most diverse range
of setting conditions.
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TOJIbKO HA KOJITHOBUHIE COILED

MOXHO <A0JIETETD~!
THE ONLY SOLUTION!

HEKOTOPbBIE ACTIEKTbI
TEXHOJTOTWN TA3O-UMTITY/TIbCHOU
OBPABOTKWN CKBAXWNH

TUBING IS

SOME ASPECTS OF GAS-PULSE TECHNOLOGY
OF WELL TREATMENT

TEXHO/IOT WA TA30-MIMMY/IbCHON OBPABOTKM MJTACTA (T0M) [1]
OTHOCUTCS K TUMY (DU3UKO-MEXaHUYECKUX METOL0B 00pabOTKM Npy-
3a60¥1HOI 30HbI NN1ACTa CKBAXMH W NPefHa3HaYeHa /15 BOCCTaHOB-
neHnsa (ynyyileHns) hunbTpaLMoHHO-EMKOCTHBIX XapaKTepucTuK

Npu3aboiHOI 30HbI, KOTOPbIE ObLIM YTPaUEeHb! Kak B NPoOLiecce 3KC-

nayaraumm, Tak 1 Npu GypeHnn CKBaXKMH.

BoccraHoBneHne GuIbTPaLMOHHO-EMKOCTHBIX XapaKTepUCTHK
MO3BONAET MHTEHCUM(ULMPOBATL NPUTOK, B 3HAYUTEBHOM YuCne
C/y4aeB CHU3UTb 06BOJHEHHOCT, @ TAKIKE YBENUUYUTD MEXPEMOHT-
Hble CPOKM 3KCMyaTaLmm CKBaXKMH.

06nacTbto paLMoHanbHOrO UCMob30BaHKA TexHonorun MAOM
ABNAOTCA:

B CKBAXMHbI, y KOTOPbIX NpM3aboiiHas 30Ha niacta UMeeT yxyn-
LIeHHble (OUNBTPALIMOHHO-EMKOCTHbIE XapaKTepUCTUKY MO CpaB-
HEHWIO C yAaneHHo 30HOW NPOJYKTUBHOrO niacTa (onpeaens-
€TCA N0 pe3ynbTataM rmapoAMHaMMYECKOro UCCef0BaHMSA CKBa-
KUH);

B CKBAXWHbI, y KOTOPbIX 3HAYUTENbHAA YACTb MPOLYKTUBHOTO Mna-
cTa (HedTeHackIlLeHHbIX NPONIACTKOB) B 30He neptopauum He
3ajeiicTBOBaHa B AApeHMpoBaHuK (onpefenseTca no pesynsra-
TaMm reo(M3nN4eCKoro UCCNefoBaHMSA CKBAXKWUH: NPOodnb NpUTO-
Ka, TepMOMETPUS, KABEPHOMETPUA, HETPOHHbIA UMNYALCHBIN
KapoTax u fip.);

B CKBAXUHbI, Y KOTOPbIX HAab/l0AeTCs CHUXeHWe aebuta nocne
LINTENbHOTO NPOCTOS, NPOBEAEHNSA KanuTaNbHOMo AW Noa3em-
HOrO peMOoHTa;

B CKBAXKWHbI, BblleAIne U3 GYpPEHUs U HAXOAALMECS HA CTaauM
0CBOEHUsA nocne nepthopupoBaHns 06CAAHON KOSIOHHBI;

m CKBAXWHbI C TPYAHON3B/IEKaeMbIMW 3anacam 13-3a HU3KOM No-
PUCTOCTY MM MPOHMLLAEMOCTU FOPHOI NOPOALI NOC/E XMMUYeC-
KUX MW [pYrux METOAOB BO3AENCTBUA Ha FOPHYIO MOpoay Npo-
JYKTUBHOTO Mnacra.

Kak BMAHO 13 nepeyncieHns pekoMeHayeMblx 0bnacTeii npume-
HeHwa [OM, oHu npaKTUYeCcKy NOAHOCTbIO MOBTOPAIOT paLMOHab-
Hble 06/1aCTV NPOBEREHNS FOPU3OHTANIBHBIX HETAHBIX CKBAXMH.

OKoHuaTenbHOe pelleHue 0 LenecoobpasHoCTU NpoBeAeHUs
MO Kax[oi KOHKPETHOM CKBAXWHbI MPUHUMAETCA NO pe3yiib-
TaTaM aHanu3a WMEIOWMXCA NPOMbICIOBBIX AaHHbIX U MaTepua-
0B TMAPOLMHAMUYECKOTO W reo(U3nIeCKOro UCCNef0BaHusA CKBa-
XUHbI. TeM cambiM BbIGUPAIOT HeOOX0AUMble A1 BOCCTAHOB-
NeHUs APeHNPOBaHUS NPOAYKTUBHbIE NPOMNNACTKU B 30HE nep-
thopaumy, a TakkKe paccynUTbIBAIOT ONTUMANbHBIE PEXUMbI ra3o-
LVHaMWUYeCKOro BO3AENCTBUSA NO aMMINTYAE U 4acToTe UMMyNb-
COB JaBneHus.

VK 622.276.5/UDK 622.276.5
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B.H.MBAHOBCKWI, B.A.TYBAPb, [1.B.TYGAPb
Poccunckmnm rocyaapCrBeHHbIM YHUBEpPCUTET
HedpTM U raza MMmeHn N.M.Iy6KuHa

V.N.IVANOVSKY, V.A.GUBAR, D.V.GUBAR
I.M.Gubkin Russian State oil & gas University

A TECHNOLOGY OF GAS-PULSE WELL TREATMENT is perti-
nent to physico-mathematical methods of well bottomhole
formation zone treatment and is intended for rehabilita-
tion of filtration-capacitive properties of bottomhole for-
mation zone that were deteriorated during well operation
as well as well drilling.

A rehabilitation of filtration-capacitive properties allows
to stimulate inflow, and in many cases reduce watering,
and also increase turnaround time of well operation.

The fields of efficient application of gas-pulse well treat-
ment are as follows:

m wells with deterioration of filtration-capacitive properties
comparing to remote pay zone (defined according to results
of hydrodynamic analysis of a well);

m wells with a significant part of pay zone (oil-saturated
seams) in perforating interval, which is not involved in
drainage (determined according to well logging — fluid-
movement profile, temperature survey, caliper
measurement, neutron pulse logging and others);

m wells with production rate decrease after long down time,
overhaul or downhole well repair;

m wells after drilling and being mastered after casing
perforation;

m wells with hardly-recovering deposits due to low porosity
or in-place permeability after chemical or other treatment
methods of pay zone geological material.

As we can see from the list of application fields of gas-
pulse well treatment they completely follow rational ap-
plication fields of horizontal oil wells.

A final decision on expediency of gas-pulse formation
treatment of each particular well is accepted in accord-
ance with analysis of available field data and hydrodynamic
analysis and well logging data. By that a pay seams re-
quiring a drainage rehabilitation are chosen in perforated
intervals, also calculate optimum modes of gas-pulse for-



MogrotoBuTenbHblE paboThl Nepes nposefeHuem MNMOM — He-
06xofMMas NPOMbIBKa, MyLIEHWE CKBAXKMHBI COOTBETCTBYIOLMMM
TEXHONOTMYECKUMU JKUAKOCTSAMM, NObEM HACOCHO-KOMMPECCOPHbIX
Tpy6 1 060pyAOBaHKE YCTbS NPOTUBOBLIOPOCOBLIM 0BOPYLOBAHM-
em. 3T0T nepeyeHb paboT BeINoHseTCs Gpuragoit nog3emMHoro (ka-
MUTANILHOMO) PEMOHTA CKBAXMWH.

060pyaoBaHue A5 ra3o-MMNyALCHOKM 06PaboTKM pasmelaeT-
Cs1 BMecTe € 060py0BaH1eM reothn3n4ecKOi NapTum y yCTbs CKBa-
KWHBI. B BEPTUKANbHBIX CKBaXMHAX NPOU3BOAAT OTOMBKY 33605
W WabnoHMpoOBaHWE CTBONMA CKBAXMHbI WABNOHOM Ha reodusu-
YecKOM Kabene, a TaKKe OCYLLECTBASIOT NPUBSA3KY K 30He nepdo-
paLyy C NOMOLLbIO MAarHUTHOTO JIOKaTopa MydT 1 LeTEKTOPA raM-
Ma-13nyyeHus. TouHas NpuBsA3Ka Npy NocneaytoLLei ra3o-uMnysb-
CHOI1 06paboTke Np13aboIiHOI 30HbI NIACTa NO3BOAUT OPUEHTH-
pOBaTb COMJIOBblE OTBEPCTUS TEHEPATOPOB UMMY/ILCOB AABNEHNUS
Mo OTHOLIEHWIO K NPOJYKTUBHBIM MPOMIACTKaM B 30He nepdopa-
LN CKBAXKMHBI.

OpHako npu paboTe B HAKINOHHO HANPABNEHHbIX, U OCOBEHHO B
TOPU30HTa/IbHbIX CKBAXKMHAX TOJIbKO KONTIOOUHIOBAs TEXHONOTUS
no3BoAseT 06ecneyuTb ycrelHoe NpoBeAeHNe onepaLyii no ot-
6uBKe 32605, WaGNOHUPOBAHUIO, NTPUBS3KE K 30He nepdopaLmm
W BCeW ra3o-MMMyNbCHO 06paboTkM Npu3aboitHol 30HbI niacta
B Lie/IOM.

MpuMeHeH e KONTIOOMHIOBOM TEXHOOM UM NO3BONSET JOCTABUTL
0e3 NoMex ¥ NOBPEXAEHWIA 3aNpaB/eHHbIi reHepaTop UMMybCOB
LABNEHUS U KapoTaHblid reotmsnyeckmii kabenb B 30Hy nepdo-
paLmMu ropu3oHTANIbHOM CKBAXKMHBI U 0BECTIEYNBAET TOUYHYIO OpU-
eHTaLMIO COMMOBbIX OTBEPCTUIH reHepaTopa HanpoTUB BbIGPaHHbIX
NPOAYKTUBHBIX NponnacTkos (puc. 1).

mation treatment are chosen according to amplitude and
pressure pulse frequency.

The preparation activity before gas-pulse formation
treatment is connected with necessary flushing, well
killing with appropriate hydraulic fluids, tubing pulling
out of hole and wellhead equipping with BOP. This scope
of work is carried out by downhole (overhaul) rehabilita-
tion crew.

A gas-pulse formation treatment equipment is located
along with logging equipment near the wellhead. They
perform location of bottomhole zone and well bore
calipering with a template installed on a logging cable,
and also lock-on to perforating zone with collar casing
locator and a gamma radiation detector. The exact lock-
on during further gas-pulse treatment of bottomhole zone
allows to locate nozzles of pressure pulse sources against
effective pays in a well perforation interval.

However, while operating in controlled directional and
especially in horizontal wells, only coiled tubing tech-
nology allows successful operations of location of
botomhole zone, calipering and lock-on to perforation
interval and the entire gas-pulse treatment of
bottomhole zone in general.

The coiled tubing technology allows delivery of charged
pressure pulse generator without any damages and trou-
bles and a logging cable delivery to perforation zone of
horizontal well and provides a precise location of noz-
zles of pressure pulse sources against selected pay seams.

(fig. 1).

HENPEPbIBHAA TPYBA

KAPOTAXHbIil KABENb /

LOGGING CABLE

NPOAYKTUBHBIW NNACT
PRODUCTIVE FORMATION

Puc.1. Cxema pa3melieHns 060pyaoBaH1s Npy NpoBefeHum
raso-uMnynbCHON 06paboTKM HA KONTIOOUHTe

LOGGING CABLE
FTEHEPATOP rA30BbIX UMNYJIbCOB
GAS IMPULSE GENERATOR
NEPEBOAHUK
SUB

NEP®OPALNOHHBIE OTBEPCTUA
PERFORATION

Fig.1. The equipment layout for coiled tubing pressure
pulse treatment
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Mpouecc MO npu3aboiiHoi 30HbI MNACTa CKBAXKMHbI OCYLLECTB-
NAOT NyTEM BK/OYEHUS 3NEKTPOMArHUTHOTO KanaHa Yepes Ha3em-
HBbIIA MYIBT CUCTEMBI KOHTPOJIA M yNpaB/eHus 060pynoBaHNeM KOM-
nneKca Ha 3aflaHHbIX PeXMMax, PacCYUTaHHbIX B 3aBUCUMOCTH OT
FOPHO-TE0NOMMYECKUX XapaKTEPUCTUK TOPHOW Mopogbl, MyOUHbI
3aneraHus NPOAyKTUBHOIO NiacTa, CTeneHW KofbMaraumuu npusa-
60i1HOI1 30HbI, NNIACTOBOTO JABNEHISA U [pYriX NOKa3aTeneit. 3a opuH
CMyCK reHepaTop MMMyNbCOB AABNEHMS, 3anpaB/eHHbIi ra3oo6pas-
HbIM a30TOM, MOXET BbINONHUTb 3—4 3(hPEKTUBHbBIX NycKa NPOAON-
XUTeNbHOCTbIO 0T 0,05 € Ha OHOM WAW Pa3HbIX YPOBHSX B Npefe-
Nax 30Hbl nepdopauu.

MpumeHeHWe KonTioGMHra 06ecneynBaeT Npu 3TOM repMeTH3a-
Lm0 yCTbsi 06pabaTbiBaeMoit CKBaXMHbI, YTO, B CBOK) OYepefp, Be-
LET K yBennyeHuto 3heKTMBHOCTV 06pabOoTKM NPHU3aboNHOI 30HbI.

Bo Bpemsi paboTbl OfHOMO reHepaTopa B 30He nepdopalum
Ha MOBEPXHOCTH, Y YCTbA CKBAXMHbI 3aNpPaBAAOT U FOTOBAT K
CMYCKY Cefytolmnil reHepaTop, W, TakuM 06pa3oM, LMK NOBTO-
pAeTCA [0 3aBepLIEHUs BCEro 3aniaHUpoBaHHOTO 06beMa pa-
6ot no MMOM ckBaXuHbI.

OTMYUTENbHOM 0COBEHHOCTBIO TEXHOMOMMM Fa30-UMMY/bCHOMO
BO3AEMCTBUA Ha NMPU3a00IHYI0 30HY NMAACTa CKBAXMH COBMECTHO C
KONTIOOMHIOM SIBNSETCA BO3MOXHOCTb MOJIyYeHUs OMepaTuUBHOIA
WH(OPMALMK O 3HaYeHNAX [ABNEHNSA W TeMnepatypbl B 30He BO3-
LeNCTBUA [0 Hayasa ra3o-mMMnynbCHO 06paboTky, BO BpeMsi BO3-
[eiCTBMA 1 nocne 3aBeplueHna npouecca. IT0 NO3BONAET [OKY-
MeHTaIbHO NOATBEpAMTL (hakTuyeckue napameTpsl [MOI cksaxu-
Hbl, MONY4MTb KOCBEHHOE MOATBEPKAEHNE Pe3yNbTaTUBHOCTY One-
paLmu, a TaKKe ONTUMU3MPOBATL PEXMMbI Fa30-UMMYAbCHOIO BO3-
JencTeus.

[a30-MnynbCHasi 06paboTKa CKBAXKMH Ha KONTIOOMHIE NIErko co-
YEeTaeTCs C TaKUM PacnpoCTpaHeHHbIM METO0M 06paboTKM Npu3a-
GOiiHOIA 30HbI NNAcTa, KaK xummudeckuit [2]. Mpu 3Tom oba Buaa
BO3[IECTBMSA YAAYHO JONOJHAIOT ApYr ApYra, NO3BONSAA NONYYUTH
MaKCUMaJIbHO BO3MOXHbI pe3ynsTat npu 06paboTKe CKBAXKMH, 4TO
MOLTBEPXKAEHO Pe3yNbTaTaMi POMbICIIOBbIX UCTIbITaHUIA. A 6e3 uc-
nosb30BaHus KonTiobuHra covetanue MOM ¢ xummuyeckoii obpa-
6OTKOW NPK3abOHOMN 30HbI NPAKTUYECKM HEOCYLLECTBUMO, T.K. MpK
CMyCKe reHepaTopa Ha KapoTaXHOM Kabene OTCYTCTBYET TeXHONO-
FMYeCcKWi KaHan s Nofaym XuMmpeareHTa B 30Hy nepdopaumu.

TexHonorus u 060pyaAoBaHME KOMNIEKCA AN ra30-MMMysbCHOIA
06pabOTKYM CKBAXMH UMeIOT pa3pelueHue locroptexHapsopa PO Ha
W3roTOBJIEHWE W NPUMEHEHWE, 3aLUMILEHbI POCCUIACKUMU W 3apy-
GexHbIMK nateHTamm [1-4] n ncnonb3ytotcs Kak B Poccum, Tak v B
apyrvx ctpaHax (0A3, Hama v ap.). 3HauuTenbHoe yBenuyeHue B
MUpOBOIl HedheTaoObIBaIOLLEH NPAKTUKE 0GBEMOB FOPU30HTAJIHO-
ro 6ypeHus TpeOyeT pelnTenbHOrO Nepexoaa ra3o-MMnybCHOI
06pabOTKM CKBAXKMH Ha KONTIOOUHIOBYIO TEXHOMOTUIO.
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Ne 28892. bron. N2 11,2003 r.
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2002 .
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The pressure pulse treatment of a well bottomhole zone
is effected by means of activation of electromagnetic valve
from a surface control cabin of system equipment in ac-
cordance with a preset mode of operation, depending on
mining and geological properties of geological material,
depth of pay zone, mud fill of bottomhole zone, forma-
tion pressure and other properties. During one trip the
generator of pressure pulses, charged with gaseous nitro-
gen could effect 3-4 efficacious shots with duration from
0.05 second or different levels within one perforation zone.

The coiled tubing use provides wellhead sealing of a
treated well, the fact that in its turn leads to a bottomhole
zone treatment efficiency increase.

During operation of one generator in perforation inter-
val the second generator is being charged on a surface near
wellhead, and therefore the cycle is repeated before the
scheduled gas-pulse formation treatment volume of work
is accomplished.

The distinctive feature of gas-pulse technology effect
on bottomhole zone of a well along with coiled tubing is
an opportunity to obtain real time information on pres-
sure and temperature in a treated zone before gas-pulse
treatment, during the process and after it the treatment
is accomplished. This allows to prove actual parameters
of formation gas-pulse treatment, to obtain indirect con-
firmation of operation effectiveness and optimize modes
of gas-pulse effect.

The gas-pulse formation treatment with coiled tubing
equipment combines easily with a such wide-spread
method of formation bottomhole treatment as a chemi-
cal treatment [2]. Both kinds of treatment successfully
supplement each other, allowing to obtain maximum
possible results with the well treatment, as it is proven
with field tests results. Combination of gas-pulse treat-
ment with chemical treatment of bottomhole zone with-
out coiled tubing use in fact is unfeasible, as while run-
ning in the generator on a logging cable there is no tech-
nological passage for chemical reagent supply to perfora-
tion zone.

The technology and equipment for gas-pulse well treat-
ment have a manufacturing and application permission of
GOSGORTECHNADZOR of Russian Federation, and are cov-
ered by Russian and foreign patents (1-4) and are used in
Russia as well as abroad (UAE, India and others). The sig-
nificant increase in world practice of oil recovery of hori-
zontal drilling requires an absolute change of gas-pulse
well treatment to coiled tubing technology.

1.Gubar V.A. The way of well formation bottomhole
treatment. Patent No. 2105874 bulletin No.6, 1998.

2.Gubar V.A. The way of well formation bottomhole treatment
Patent No. 2105875 bulletin No.6, 1998.

3.Gubar V.A., Gubar D.V. The device for well formation
bottomhole treatment Certificate for utility model No.
28892 bulletin No.11, 2003.

4.Gubar V.A. The device for well formation bottomhole
treatment Patent No. 2194852 bulletin No.35, 2002.



06ecneynBaeT BbICOKOE KaYecTBO BbIMOMHEHUs CBAPOUHbIX pa-

60T 1 6ONbLLYIO NPOKU3BOAUTENBHOCTL, TaK Kak Ha Gepery nmeetcs

BO3MOXHOCTb Pa3MelLLeHNs AOCTaTOYHOTO KONNYECTBA CBAPOYHbIX

NMHWIA, 0becreymBatoLMX He06XOAMMYIO NPOU3BOAMTENBHOCTS;
B KO/TIOOWHIOBOE TPYBOYKIIAAOUHOE CYHO TPAHCMOPTUPYET roTo-

BYtO TPYOY 6OMBLION [/IMHBI, YTO NO3BONSET MPOU3BOANUTD Bbi-

nosiHeHue paboT ¢ Gonee BbICOKOW CKOPOCTLIO M 0BecneynBaeT

CYLLECTBEHHOE COKpaLUeHWe BPEMEHU YKIAAKM; 3TO COKpallaeT

3aTpatbl U 61aronpuATHO CKasblBaeTCA NpU NPOKNAAKe Tpybomnpo-

BOZJOB B PaiioHax OMBEHHbIX MOPCKMX TPAHCMOPTHbIX MApLUpPy-

TOB, 3HAYMUTENBHO YMEHbLLIAs NOMEXM CYLOXOLCTBY. B apKTUyecKmx

MOpSIX BbICOKasA CKOPOCTb MPOKNAAKM No3BonseT 6onee 3dbek-

TUBHO WCMO/b30BaTb KOPOTKWIA NIETHUIA Ge3neaoBbIit Nepuop,.

B HacToslLee BpeMs B MUPE UCMONb3YeTCs HECKOMbKO TUMOB MOP-
CKMX CYLOB A/ NPOKIAAKM TpyOGONpPOBOAOB U3 KONTIOOUHTOB. s
MEJIKOBOZIHbIX YYACTKOB UCMONb3YIOT Bapxku, 060opynoBaHHble 6a-
pabaHamu ¢ BepTUKabHOI OCblo BpaleHus (puc. 2) [5]. Yknaaky
TpybonpoBofoB AuameTpom 102—152 MM (4—6") Npon3BOLAT, UC-
Monb3ys TPAHCMOPTHbIE CyAa, NpeaHa3HaYeHHbIE 151 [OCTaBKY TPyO
W TEXHONIOMMYECKMX rpy30B K GypoBbiM nnardopmam (puc. 3) [6].

[ns yknagku TpybonpoBOfOB M3 KONTOOMHIA [MAMETPOM
152-406 mm (4—16") ucnonb3yloT Gonee KpynHble cyaa Tuna
«Apache» (puc. 4). Mopckoit konTiobuHroBbli yknaguuk (MKY)
«Apache» pa3spabotaH cdupmoit «CaHta ®3 UHxuHMpUHT CepBrcy
kopnopauum «CaHTa ®3 VHTepHaiwaHany (KanudgopHus, CLUA) [7].

MopckuM yKnagunkom B nposuee [xopmkus, OTAENAIOWEM OCT-
poB BaHKyBep oT MateprKoBoi YacTh npoBuHLMK bputaHckas Ko-
nymbus (KaHapa), nponoxeHsl TpybonpoBoAbl C HAPYXHBIM Aua-
MeTpoM Tpy6 273 MM, ANnHO 24, 10 n 10,5 km [8]. B mione 1991 1.
OT NOABOAHOIO ra30BOro MecTopoXpaeHus bannukortoH go Npnax-
LUV YNOXEH NOABOAHbIN TPyOONpOBoA AnameTpom 610 MM npoTs-
KEHHOCTbIO 12,5 KM. Yknapka ra3onpoBofa Npou3BeaeHa BCero 3a
3 ana [9].

Ha mopckom razoBom mecto-

a seabed [1-4]. Speed of installation as a rule is not ex-

ceeding 2 kilometers of pipeline per day.

Comparing to the common way the pipeline installation
by means of unspooling of coiled pipeline has a lot of ad-
vantages:

m a coiled pipeline of a necessary length has been welded
onshore in stationary conditions of a mounting pad that
provides high quality welding operations and higher
productivity, as there is an opportunity to locate the
necessary number of welding lines providing the necessary
capacity.

m coiled pipeline lay vessel transports the ready longer tubing
that provides faster job execution, requires less time and
results in costs reduction and reduces disturbance of
navigation while pipeline installation in areas of busy
transport routes. The high speed of installation at arctic
seas allows using short ice-free period to install pipeline.
Nowadays they use a several types of see vessels to lay

coiled pipeline. For shallow areas they use barges, equipped

with vertical rotation axis reels (Fig. 2) [5]. They install
pipeline with 102-152 mm (4”"-6") 0.D. using carrier ves-
sels designed for delivery of tubing and technological

goods to drilling platforms (Fig. 3) [6].

To install pipelines from coiled pipeline with 0.D. 152-
406 mm (4"-16") they use vessels type «Apache» (Fig. 4).
Coiled pipeline lay vessel «Apache» is designed by com-
pany Santa Fe Engineering Service of corporation Santa Fe
International (California, USA) [7].

Coiled pipeline lay vessel in Georgia channel, separat-
ing Vancouver island from continent of British Columbia
province (Canada), installed pipelines with 273 mm 0.D.,
length 24, 10 and 10.5 km [8]. In June of 1991 there was
installed an underwater pipeline with 610 mm 0.D. from

underwater gasfield

poxgeHun TpudduH y nobe-
pexbs ABCTPanuUM ynoxeH
MOABOAHbIA ra3onpoBop aua-
MeTpom 203 MM, NPOTSHKEHHO-
CTblo 67 KM. Yknagka Tpy6o-
NpoBOAA NPOM3BOAMNACK C 6a-
pabaHa, YCTaHOBNIEHHOTO Ha
TpybOoyKNafouHoi bape TMNA
«Essar Stena» [10].

Y nobepexxbs ABcTpanuu, B
baccoBom nponuee ynoxeHsl,
TaK)XXe METO[I0M pa3MaTbIBaHMs
c 6apabaHa, fiBa NOABOAHbIX
TpybonpoBoaa C LBOHbLIMMU
CTEHKAMU MPOTAKEHHOCTbIO
11,3 1 17,8 km [11].

BHyTpeHHss 06onouka Tpy-
6onpoBoga AanHoi 11,3 km
Obina ceapeHa u3 Tpyobl Kate-
ropuW MPOYHOCTU X42 C HAPYIK-
HbIM ameTpom 168 MM 1 TON1-
LWHOM cTeHKM 12,7 mm. CHapy-
KW TpyObl NOKPBIBANUCh CJIOEM
TENNOMU30NALMM U3 NEHOMONN-
ypeTaHa BbICOKOI MIOTHOCTH
ToNwWMHol 10 MM. HapyxHas

3aMeHeH Ha TpakTop T-130).

Puc. 1. ByHTOpasmMoTuMK-Tpy6oyKnagumk bP-61:

1 — pnvHHOMepHas Tpy6a; 2 — NpaBUIbHO-Pa3MaThiBaOWMUA Mexa-
HU3M; 3 — 6apabaH c [Tb; 4 — ryceHu4HbIn npuLen (MOXKeT ObITh
3aMeHeH Ha KoJecHblit Tpeiinep); 5 — Taray «fAman» (Moxer 6biTh

Fig. 1. Pipe uncoiling-laying unit BR-61:

1 - Coiled pipeline; 2 — Straightening device; 3 - Pipeline reel;
4 — Track-type trailer (could be substituted with wheeled trailer);
5 — Tractor «Yamal» (could be substituted with tractor T-130).

Ballicotton to Ireland
with total length 12.5
km. The pipeline has
been installed within
3 days. [9].

Offshore gasfield Grif-
fin, near Australian coast
is equipped with under-
water pipeline with
203 mm 0.D., total length
67 km. The pipeline in-
stallation effected from a
reel installed on a tubing
lay barge «Essar Stenax
type [10].

By means of uncoiling
there were installed two
underwater pipelines
with double walls,
lengths 11.3 and 17.8 km
[11] near Australian
Coast in Bassov Strait.

Internal coating of
11.3 km pipeline was
manufactured from X42
strength grade tubing,
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Goiled fub)

BPEMSA KONTIOBUHTA Im eS

060s104Ka CBapuBanach 13 Tpyo C Ha-
PyXHbIM fnametpom 251 mm v TON-

LMHOW cTeHKM 23,8 MM. CHapyu 3T

0.D. 168 mm and wall thick-
ness 12.7 mm. Outer tubing
surface was coated with a 10

TPYObI MOKPLIBANUCH 3MOKCUZHOM

mm heat-insulating layer

usonaumen TonwmHon 0,5 MM, HaHo-
CUMOVA METOLIOM OMaB/EHMS.

from foamed polyurethane
with high density. Outer sur-

Y Tpy60onpoBOfa NPOTAKEHHOCTHIO
17,8 KM BHYTpeHHss 060/104Ka CBa-
puBanack 13 TpyG Kateropum npoy-
HOCTU X42 C HapyXKHbIM AUAMETPOM
219 MM 1 TONLUMHON CTEHKM 14,3 MM.

face was welded from tubing
with 251 mm 0.D. and a wall
thickness 23.8 mm. Tubing is
coated with epoxy insula-
tion, coating thickness 0.5

CHapy»w 31 TpyObl MOKPbIBANUCH
C/10eM Tennou3oNALMM U3 neHono-
JIypeTaHa BbICOKOM NIOTHOCTM TON-
WmHoit 15 mm. HapykHas 06onoy-
Ka BbINOJIHEHA W3 TpyD AMaMETPOM
299 MM U C TONUWMHOWN CTEHKMU
17,5 mm. TpyGbl NOKPbIBANUCH 3MOK-
CUOHON U30NAUMEN TONWMHOW

ocapKou:

POJINKM.

Puc. 2. MopcKoii KONTIOGUHTOBBIN YKNAAYUK C MaSIOW

1 — 6apabaH; 2 — Tpy6a; 3 — NpaBUIbHblE INEMEHTbI;4 —
VKJA[UUK; 5 — HaTsXKHOE YCTPOMCTBO; 6 —Hanpasnsoune

Fig. 2. Coiled linepipe lay with low draught:
1 - Reel; 2 — Tubing; 3 - Straightening device; 4 — Laying
device; 5 — Tensioning device; 6 — Guide idler.

mm, applied by means of
meltback.

Internal coating of
17.8 km pipeline was manu-
factured from X42 strength
grade tubing, 0.D. 219 mm
and wall thickness 14.3 mm.
Outer tubing surface was

0,5 MM, HAHOCMMOI METOOM On-

coated with a 15 mm heat-in-

NaBAEHUS.

lMpuBeneHHble faHHble CBUAE-
TE/bCTBYIOT, YTO TEXHOMOTUS YKNAL-
K1 MOPCKUX HedhTe- 1 ra3onpoBogoB
CpefHero iuamMeTpa 13 KoNToOnHIoB
B MUPOBOW NPAKTUKE [OCTATOYHO OT-
paboTaHa, Ipryem YKIAALIBAIOT JAe

sulating layer from foamed
polyurethane with high den-
sity. Outer surface was
welded from tubing with
299 mm 0.D. and a wall
thickness 17.5 mm. Tubing is
coated with epoxy insula-

Tpy6ONPOBO/AYI C [ABOMHBIMU CTEHKA-

tion, coating thickness

MW, YTO ABNISETCS CYLLECTBEHHBIM LLA-
rom Bnepes B 061acT! NOBbILIEHMS
HAZIEXXHOCTU, AONITOBEYHOCTU U IKO-
JIOTMYecKoil 6e30MacHOCTU MOPCKUX
TpY6ONpOBOAOB.

[TOBbILLEHHO HAAEKHOCTbIO OT/IN-
YaloTCs TPYOONPOBOADI, BbINOMHEH-

Puc. 3. MopcKo# KONTIOOMHIOBbIN YKAAJUUK:
1 - 6apabaH; 2 — Tpyba; 3 — yKNafguuK; 4 — npaBunbHble
PONIMKK; 5 — HaTsXHOE YCTPOMCTBO; 6 — HanpasasiolMe.

Fig. 3. Coiled linepipe lay:
1 - Reel; 2 - Tubing; 3- Laying device; 4 — Straightening
rollers; 5— Tensioning device; 6 — Guide idler.

0.5 mm, applied by means of
meltback.

The pointed data proves
that technology of underwa-
ter middle size oil and gas
coiled pipelines is a rather
developed technology in a

Hble 13 TpyObl, HAMOTaHHON Ha 6apa-

6aH HenocpeaCTBEHHO C TPY6OCBAPOYHOTO CTaHa. B 3Tom cyyae Ko-
JINYECTBO NONEPeYHbIX CBAPHBIX CTHIKOBbIX LUBOB, ABMAIOLLMXCS Han-
Gonee BEpOATHLIMM OYaramu paspylueHuii, GyneT Ha ABa nopsaka
MEHbLUE, YeM Y [IMHHOMEPHOI TPYObl, CBAPEHHOM W3 WTYYHBIX TPY6.
(moTKa Tpybbl HEMOCPELCTBEHHO C TPYBOCBAPOUYHOIO CTaHa 3Hauu-
TeJIbHO YMEHbLLUAET 3aTpaThl Ha U3rOTOBJIEHWE KONTIOOMHIA BCIEACTBUIE
BbICOKOI1 MPOM3BOAMTENBHOCTH NpoLiecca. OaHaKo 3ToT cnocob npo-
W3BOACTBA KONTIOOMHIOB N5l MOPCKMX TPY6ONpPOBOZOB TpebyeT pac-
MONOXeHNA TPYGOCBAPOUHOO Liexa C COOTBETCTBYIOLLEH MHDPACTPYK-
TYPOIi B HEMOCPELCTBEHHOM 6IM30CTI OT NPUYANa, YTO He BCera KO-
HOMWYeCKY onpaBaaHHO.

TexHONOrMYecKuid NPoLLecc KonTOUHIOBOK NPOKNafKK Tpy6o-
NpOBOLOB CPEAHEro AMaMeTpa U3 CMOTaHHOM TpyObl, U3roTOBNIEH-
HOI1 METOZ0M NOCNEA0BaTENbHOM CBAPKY TPYO MEPHOI AMHBI, BKITIO-
4YaeT B cebs CefyioLLMe STanbl.

1. TexHoNOrMYeCKUi NpoLecc C6OPKN U CBapKU CEKLMIA

1 CMOTKU KONTIOOMHIa Ha NPOMEKVTOYHbII 6apabaH
MepHble TpyBbl [IMHOM N0 10~12 M C aHTUKOPPO3UOHHBIM MOKPbI-

TMEM Hapy)XHOI NOBEPXHOCTW AOCTABAAIOT HA CKIaA TPy, pacro-
JIOXKEHHBI PABOM C MOHTAXHO-CBapPOYHOM NOLAaAKoiA. KpaHoM Tpy-
Obl YKIfbIBAKOT HA MPUEMHbIE CTENAXM JIMHUIA COOPKM CEKLIMIA,
rAe NPOM3BOAAT OnepaLyn pacKoHCepBaLMM 1 NOLTOTOBKM K CBap-
ke. Tpy6bl noOYEpeaHo, Mo TPY NepefaloT Ha POsIbraHru Npoaosb-
HOro nepemelleHus. 3aTem ABe KpaiiHue TpyObl MOABOAAT K Cpef-
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world practice, moreover
they lay pipelines with double walls, that is a step forward
towards reliability, life time and ecological safety of un-
derwater pipelines.

Pipelines with higher reliability are manufactured from
tubing spooled on a reel directly from tube-welding mill.
In this case the number of transverse weld seams, that are
probable points of breakdown, will be two times less than
long-length tubing welded from tubing parts. Pipeline
spooling effects directly from tube-welding mill and re-
duces costs of coiled pipeline manufacturing to a signifi-
cant extent due to high productivity of the process. How-
ever, this coiled pipeline manufacturing process requires
a tubing mill to be located near berth, which is not always
economically sound.

Technological process of middle size coiled pipeline in-
stallation manufactured by means of sequence welding of
tubing of measured length includes following stages:

1. Technological process of assembling and welding

of sections and spooling the coiled pipeline onto
intermediate reel

Measured 10—12 m tubing pieces with corrosion-resist-
ant coating of outer surface are being delivered to a ware-
house and located next to mounting pad. A crane lays pipes
on areceiving skid, where the pipes are degreased and pre-



4YTO0 NPEACTABJIAET COG0M
KOJITHObBUHIOBOE bYPEHUE

N TNMOYEMY Mbl JOJIKHbI

EFO NCIMNOJIb3OBATb?

COILED TUBING

wraT 1s T DRILLING:

AND WHY SHOULD WE USE IT?

Kak Bbl 3HaeTe, KONTIOOUHIOBOE GypeHue CYNUTAETCA LWarom
Bnepea 418 POCCUICKON HedhTerasoBom oTpaciu. Ytobbl
NpeACTaBUTL CYLHOCTb 3TOr0 NPOLIECCa M ero NpeuMyLLecTBa,
onpepenuTb posb B yCneLHbIx onepauusax 6ypeHus npu
oTpuLaTeNbHOM nepenage AaB/ieHUA U NPONUTL CBET Ha
nepcnektuBbl B Poccun u ctpanax CHI, «Bpems konTiobuHra»
HauuHaeT ny6nuKaumio crareit Keir [lenu, uHxeHepa-
KOHCYNbTaHTa no Bonpocam 6ypeHus komnaHum AnTech Ltd.,
cneuuanu3npyloLLenca Ha TEXHONOrUK KoNTIo6UHra. 31a
CTaTbAl ABNAGTCA NEPBOMN U3 TPEX B AAHHON CEpUK.

CTPEMJIEHWE ONEPATOPOB HA TEPPUTOPUWN POCCUW & yeennye-
HUI0 J06bIM HedTU NPUBENO K POCTY NOMYNSPHOCTY UCMONb30Ba-
HWS KONTIOOMHIOBbIX MMAPONPUBOAHBIX YCTAHOBOK YISt KanuTasb-
Horo pemoHTa. Cneumanu3mMpoBaHHbIe YCTaHOBKM MOMYT GbiTb UC-
MnoMb30BaHbI Ha AMCTBYIOLMX, IKCTYATUPYIOWMXCH CKBAKUHAX U
ABNAOTCA 6onee rnGKMMU B IKCNTyaTaLmMK, YeM TPaAULMOHHOE 060-
PYLOBaHWE N5 PeMOHTA CKBAXMUH. OnepaLmu BbINOHAOTCA 3Ha-
yuTenbHO BbiCTpee 1 GesonacHee, Tak KaK aBTOMATU3MUPOBAHHLIN
CNyCK TpyObl UCKNIOYAET pyyHble MaHUNynsumMK ¢ Tpyboit. Konio-
61HroBoe 060pyaOBaHME TPEOYET MEHBLLE MECTA, MOOUILHO 1 0BbIY-
HO yCTaHaBNMBaeTcs Ha Taraye. KonmoOUHroBbIe rmgponpueoaHbie
YCTAHOBKM ANt KANUTANIbHOTO PEMOHTA MOHTUPYIOTCS BbICTpee, Tak
KaK UX KOHCTPYKLMS He MMEEeT MauTl.

BYPEHUE KO}'IT}OBMHFOBOle TPYBOW
— DBOJIIOLIMOHUPYIOLLMIA NPOLLECC

MoTpeboBanoch HEKOTOPOe BPEMs 15 afianTaLuu KONTIOOUHIO-
BOI TEXHWUKM K NpoLeccy GypeHus, B YaCTHOCTU — HanpasJieH-
HoMy GypeHuto. MbKas Tpyba UMEET HU3KWIA Npeaen NPOYHOCTY
Ha paspblB, BbICOKYIO NPOYHOCTb HA CMSATUE M, CaMOE [NABHOE,
GOMbILYIO CKIOHHOCTb K M3rnby, Yem TpaguumMoHHas GypoBas
Tpy6a.

KonTio61HroBble YCTaHOBKM MOTYT GbiTb MCMO/B30BaHbI TONBKO
Ans GypeHusi CTBOJIOB MaJIoro iMamMeTpa 1 He MOTYT CrycKarb U Lie-
MEHTUPOBaTb 06CaAHYI0 KONOHHY. OAHAKO B HACTOsILLEE BPEMS OHU
XOPOLUO NOAXOASAT ANs 3a6yprBaHUs HOBbIX CTBOJIOB B CYLLECTBYIO-
LWMX CKBAXMHAX MyTEM YBENUYEHUs BEPTUKANIBHON [1yOUHBI, Mo~
BTOPHbIM HANPaBNEHHbIM MW FTOPU3OHTASIbHBIM OypeHreM yuacTka
KosnekTopa. bokoBble CTBOMLI MOTYT ObiTb 3a0ypeHbl Yepes ke
060PYLOBAHHYIO CKBAXKUHY UM IKCMYaTALMOHHYIO KONMOHHY. 06-
CafiHast KOJIOHHa WM HAaCOCHO-KOMMpeccopHas Tpyba obecneynsa-

As you know, coiled tubing drilling is being adopted

as the way forward throughout Russia’s oil and gas industry.
In an effort to offer insights on the process and its benefits,
its role in successful underbalanced drilling, and to shed
light on opportunities in Russia and the CIS, CT Times will
feature a series of articles by Kate Daly, consultant drilling
engineer for AnTech Ltd, which specialises in coiled tubing
technology. The following is the first of three in the series.

KEWT OENN,
MH>XeHepP-KOHCYbTaHT
no 6ypeHuto,

AnTech Ltd.

KATE DALY,
; a Consultant Drilling
~ Engineer for AnTech Ltd.

AS OPERATORS THROUGHOUT RUSSIA endeavour to boost
production, use of coiled tubing hydraulic workover units
is becoming increasingly popular. The specialist workover
units can be used on live wells, and are more flexible in
operation than conventional workover equipment. Opera-
tions are carried out considerably faster, and are safer be-
cause the automated pipe-running eliminates manual han-
dling of tubing. They require a smaller work-site and are
usually truck-mounted for mobility. Coiled tubing hydrau-
lic workover units can be rigged up quickly because there
is no mast.

DRILLING WITH COILED TUBING:
AN EVOLVING PROCESS

It has taken some time to adapt coiled tubing techniques
to drilling, particularly for directional drilling. The flex-
ible tubing has lower tensile strength and collapse resist-
ance and, above all, a greater tendency to buckle than con-
ventional drillpipe.
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Puc.1.
Fig.1.

KoHcTpyKumus 6a3080# CUCTEMbI HA3EMHOTO 6YPOBOTO KONTIOOUHIOBOrO 060pyA0BaHNA Ans GypeHus
Configuration of basic CT surface drilling equipment set-up

€T 60KOBYIO (MONEPEYHYI0) NOAAEPIKKY KONTIOOUHIOBOM KONOHHbI
npu BypeHuu.

30Ha NPUMEHUMOCTU KONTIOOUHIOBOW TPYObI A5 3a0ypuBaHUS
CTBOJIA OFpaHUYEHa ee CKIIOHHOCTbIO K 13r1by. bosbluas yacTb oce-
BOVA HAarpy3Ku Ha OypoBOE LONOTO ONpefeNseTcs BeCOM TpyObl, KO-
TOPbIA NPUBOANT K €e NPOAO0AbHOMY M3ruby. Mpu 3ToM fanbHei-
lee ABMXKEHME KOMOHHbI HEBO3MOXHO. [iNs MUHUMM3aALMKM 3TOTO
pucka pa3pabaTblBalOTCA HaNpaB/eHHbIe TPAeKTOpUM 3abypuBaHNs
GOKOBbIX CTBOJIOB, YYUTHIBAOLLME JAHHOE SIBAIEHME.

Ins adchekTMBHOrO GypeHns U BO3MOXKHOCTU KOHTPOIMPOBATL
€ro Hanpas/ieHue 661 Pa3paboTaHbl UHHOBALMOHHbIE U CIIOXKHbIE
ynpaBnsiemble KOMMNOHOBKYM HW3a BypuibHoii konoHHbl (KHBK), ko-
TOpble KOHTPONMPYIOTCA M HACTPaUBAIOTCA C NOBEPXHOCTU. OHM
CNoXHee B ynpaeneHuy, yem TpaguumoHHsle KHBK gna Hanpas-
JIEHHOTO BYPeHHs, HO YCTeLWHO UCNOoNb3ytoTCA ANt BypeHus ropu-
30HTaSbHBIX Y4ACTKOB.

CywecryeT 6onblunii puck 3actpesanus KHBK B npouecce kon-
TIOGMHIOBOTO BypeHUsi. ITO MPOUCXOANT MO TOW MPUYMHE, YTO, B
OT/IMYME OT TPAZULIMOHHOMO OYPeHHs, HEBO3MOXHO OCYLLECTBAATb
BpaLLeH.e BCeil KONOHHBI C NOBEPXHOCTU. BpalleHue nomoraeT pas-
MelLMBaTb GYpOBOIA LUNAM U NPENsATCTBYET €10 OTIOKEHMIO B CTBO-
e CKBaXMHbI. Takue 06pa3oM, BaxHbIM ABNAETCA 0becnedyeHne
3hheKTUBHOI 04MCTKM cTBOMA. [MpK BypeHun notpebyeTcs aonos-
HUTEeNbHOE BpeMsA 18 NPOBeAEHNA CNYCKO-NOAbEMHbIX onepaLiyii
MO OYMCTKE CKBAKMHDI.

Ne8 uioHb/june 2004

Coiled tubing units can only be used for drilling small
diameter hole sections, and cannot run and cement cas-
ing. Today, however, they are well-suited to sidetracking
existing wells by deepening them vertically or by re-drill-
ing the reservoir section directionally or horizontally. Side-
tracks can be drilled either through an existing comple-
tion or the production casing. The casing or tubing pro-
vides lateral support to the coiled tubing string during
drilling.

The reach of a coiled tubing sidetrack is limited by the
buckling tendency of the coiled tubing. The majority of
the drilling weight applied to the bit is exerted by the
tubing, which puts it into compression. Once the buck-
ling point, or «lock upy, is reached, no further progress is
possible. Directional trajectories for the sidetracks are
designed to minimise this risk.

In order to drill effectively and control direction, inno-
vative and sophisticated steerable bottom hole assemblies
have been developed which are controlled and adjusted
from surface. They are less easy to control than conven-
tional directional drilling assemblies, but have consistently
drilled horizontal sections successfully.

There is a greater risk of the bottom hole assembly be-
coming stuck during coiled tubing drilling. This is because,
unlike conventional drilling, it is not possible to rotate
the entire tubing string from surface. The rotation helps



5YPOBOW PACTBOP
UTPAET KPUTUHECKYIO POJIb

B npouecce 6ypeHus pacTBOp NOCTOSIHHO 3aKauMBAETCs BHU3 MO
BCeil [yInHe TpyObl. YacTb ruapaBnnyeckoil 3Heprumn GypoBoro pa-
CTBOPA TPATUTCSA Ha BpalLEeHMe 0N0Ta 0GbEMHBIM 3a00/HbIM [BU-
ratenem. bypoBoii Wwnam BbIHOCKTCA U3 336051 HA MOBEPXHOCTb U
OTZEeNAeTCA OT PacTBOPA Ha NOBEPXHOCTW A €ro MOBTOPHOIA 3a-
KauKu Mo KONTIOBUHIOBOI KONMOHHE. HacTuLp! Wwnama UMeIoT MeHb-
LKit pa3mep, 4eM 0BpasyeMble NPy TPABULIMOHHOM GypeHuM, U3-3a
MeHbLUEN Harpy3Ku Ha JONOTO U [OCTATOYHO BbICOKOW CKOPOCTU
BpalLeHWs poTopa ABuraTens.

Heobxopmma feTanbHas npoekTHas pabota no Bblbopy r1apas-
JIMYECKMX NAPAMETPOB [YIsl OYUCTKM [onoTa W 3tdeKTUBHOIO yaa-
JIEHUA WNama, YTobbl NpeoTBpaTUTL 06pa3oBaHMe OTIIOXKEHUI B
ctone. Cneunduyeckue Bonpockl rMApPaBAUKM KONTIOOUHIOBOIO
OypeHus BKIIIOYAIOT: Manblii 3aTpyGHbIi 3330p B HEOOCAKEHHOM
CTBOJIE, Mayto 3aTpyGHYI0 CKOPOCTb B 0OCAAHOI KONOHHE 1 6oNb-
LuMe NoTepu Ha TpeHWe B Tpy6e, PACMONOKEHHO Ha KONTIOOUHTO-
BOM GapabaHe. VIHTEHCMBHOCTb 3aKauKM OrpaHUYMBAETCS MaKCH-
MaJIbHO JOMYCTUMbIM AAB/IEHWUEM B KONTIOOMHIOBOW KONOHHE U Ha-
3eMHbIM 060pYLOBaHMEM.

Bbibop pacTBopa OCHOBbIBAETCA Ha IUTONOMMM, MOPOBOM [aB-
JIEHWUW U JABNEHUM TMAPABAMYECKOrO Pa3pbiBa Miacta U HU3KOM
COLlepIKaHNUM TBEPAbIX YAaCTUL,. PacTBOp TaKKe AOMKEH CMa3blBaTb
MOTOp W [0s10TO. [Ins TPagUUMOHHOTO BYPEHUs C NONOKUTENb-
HbIM Nepenagom Aasne-

HUA BbIGMpAETCA TaKas

MAIOTHOCT, 4TOOLI cbanaH-

CUpOBaTb O0XWAAeMoe

[aB/ieHWe nnacta B Kon-

JIEKTOPE C MaJIbIM 3aMacoM

no JaBneHuo. TunuYHbIM Paybem ana rwsod Ty

L1 Tubing End Connactor

4ns OypeHus C Noioxu- =
Te/bHbIM Nepenagom fas-
NeHus GyaeT consHoii pa-
CTBOP C XJIOPULOM Kanus,
XJIOPUAOM HATpUs U Npo-
ynmu gobaskamu. Bo BTo-
PO CTaTbe U3 3Toi cepum 5
Mbl PacCMOTPUM BypeHue
C OTpULATENbHbIM Nepe-
NafioM faBJeHus, e rna-
pocTatuyeckoe faBneHue
GypOBOro pacTBopa BbIGpa-
HO MEHbLUWM, YeM OXMpa-
€Moe J1aB/ieHue nnacta. -

Ecnu B ckBaXuMHe npu- [ (]
CYTCTBYET CEpOBOAOPOS, i1
HeobxofnMO BbITh OCTO-
POXHbIMU BO U36EXKaHUE 1
XUMUKO-MexaHU4eCcKux
noBpeXaeHuit 6ypoBoi
KONOHHbI. [lomkHa uc-

Coaausitansas ronopia kabann
Cablehaad

DNEKT PC T PACLUBTHTRM,
Elactric Ralnaso

Coonan WDy, MOMaHT, OZanaHNE
W TaMnepaTypa

Load, Torque, Pressure and
Temperahue Sensors

TansMaTps
Talematry

CrTanOHITE b ranMa-
KAPOTAMHLH 30HT
Stearing and Gamma Ray

Krnmmnas
Vahve

YCTROACTRO OpMEHTALMN C
AMBRTPONPISIE 0N
Elmciric Orientar

Jabohuwi pearaTans

Mirsy
N0/1b30BaTbCA KONTIOBUH- Taiing Mok
roBas KOJIOHHA BbICOKOWA
MPOYHOCTU W B BYPOBOI
pacTBOpP AOJKHbI ObITh o Fooesa Gypa
L0063aBNEHbl UHTUOUTOPDI Dirill Bit

CepoBOfOPOa.

to stir up the drill cuttings and prevents them settling
downhole. It is important, therefore, to ensure the hole is
cleaned effectively. Additional time will be required for
wiper trips.

DRILLING FLUID PLAYS CRITICAL ROLE

During drilling, fluid is constantly pumped down the en-
tire length of the coil. Some of the hydraulic power from
this drilling fluid is used to rotate the bit by a positive
displacement downhole motor. The drill cuttings produced
are carried from the bottom of the hole to the surface, and
separated from the fluid at surface before being pumped
back down the coiled tubing. They are smaller than those
produced by conventional drilling because of the low
weight on bit and high speed of rotation of the motor.

Detailed design work is required to select the hydraulic
parameters to clean the bit and remove the cuttings ef-
fectively so they cannot build up down hole. Problems
specific to the hydraulics of coiled tubing drilling include:
small annular clearances in open hole; low annular veloci-
tiesinside the casing and high friction losses in the coiled
tubing reel. The flow rate is limited by the maximum al-
lowable pressure inside the coiled tubing and the surface
equipment.

The choice of fluid is based on the lithology, pore and
fracture pressures
and on a low so-
lids content. It
must also lubri-
cate the motor
and drill bit. For
conventional
overbalanced
drilling, the den-
sity is chosen to
balance the ex-
pected formation
pressure in the
reservoir with a
small safety mar-
gin. A typical
fluid for overba-
lanced drilling
would be brine
with potassium
chloride, sodium

XAPAKTEPHbBIE 3JIEMEHTbI KHBK:

WHCTPYMEHTbI A1 HabJlofeHus 3a nono-
)XEHWEeM CTBOMA NPYU MOCTOSAHHBIX UHTEp-
Banax;

cucTeMa Ans U3MEeHeHUs HanpasJieHHo-
ro nosepieHns KHBK (unu koppektupos-
KW yrna 3a00iHOro ABUraTens Uau «Ha-
npaBieHna [oN0Ta);

KapoTaXHblii raMMa-UHCTPYMEHT AN
KOHTPONA Iy6UHbI U OLEHKM niacTa B
npouecce GypeHus;

MHCTPYMEHTbI 415 U3MepeHus Beca Ha f0-
JI0TE W KpYTALLEro MOMEHTa AonoTa Ans
KOHTPONIA Haj, npoLeccom bypeHus

TYPICAL ELEMENTS
OF A BOTTOM HOLE ASSEMBLY:

instruments to survey the position of the

hole at regular intervals; chloride and
system to alter the directional behaviour other additives.
of the drilling assembly (either by In Article 2 of this
adjusting the bend on the downhole series, we will ad-
motor or by «pointing the bit»); dress underbalan-

a gamma ray logging tool for depth
control and formation evaluation while
drilling;

instruments to take measurements of the
weight and torque on bit to enable the
drilling process to be controlled

ced drilling where
hydrostatic pres-
sure of the drill-
ing fluid is cho-
sen to be less

than the ex-
pected formation
pressure.

Ne8 uioHb/june 2004

IN3INdINDI @ SFIDOTONHIIL/INHVIOITAdOI0 M MNIOLOHXIL



TEXHONOTMN U OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

Coiled fubint
BPEMS KOMTIOBVHTA lmes

HA3EMHOE OBOPYJOBAHWUE
AN KONTKOBUHIOBOIO bYPEHUA

AHanornyHoe 6a30B0e Ha3eMHOe 060PYROBaHME UCMONb3YETCA 1A
OypeHusi METOAOM MOBTOPHOTO BX0AA W ONepaLuii KanuTanbHoro
pemoHTa. KonTio61HroBas KONOHHa Mo creLuanbHOMy rycaky (130-
FHYTas HanpaB/AIoLLAs) CMYCKAETCS U U3BNEKAETCH U3 CKBAXKMHBI
MpU MOMOLLM MHKEKTOPA, YCTAHOBNIEHHOTO HABEPXY, Ha YCTbE CKBa-
XWHBI, POHTAHHO apMaTypbl U 60Ka NPOTUBOBLIGPOCOBLIX Npe-
BEHTOPOB f151 GypeHus. KonTio61HroBas MayTta Ui NofBbIlLeYHOe
OCHOBaHWe HeceT BeC MHKeKTopa. M3nuiek Tpy6bl HaxopmTcs Ha
GapabaHe. XXugKocTb NofaeTCs B CKBAXKMHY N0 TPYOe, HaxoasLei-
s Ha 6apabaHe, 1 TpyOe, yxKe CyLEHHON B CKBaXMWHY. Ha noBepx-
HOCTY YCTAHOB/EHO 060PYNOBaHNe N5 CMELUMBAHMS, 3aKaUKK, Xpa-
HeHWs 1 04MCTKM BypoBoro pactBopa (cM. puc. 1). CnoxHoe 06o-
pVLOBaHUe, HEOOXOAUMOE AN U3MEPEHUS MAapaMeTPoB GypOBOrO
pacTBopa, Hab[EHIS 33 KONTIOOUHIOBOI KONOHHO U HACTPOKM
KHBK, ynpaensietcs U3 HazeMHoi KabuHbI ynpaeneHus. B 31oil e
KabuHe yCTaHOBNIEHA CUCTEMA YNpaBieHUs BAOKOM NPOTUBOBLI-
OpOCOoBbIX MPEBEHTOPOB /1A GYPEHUs U LWTYLIEPHBIM MaHUbONb-
LOM. [lononHUTeNbHO HeobXoaMMo 060pYLOBaHWe A4St MaHUMYNSA-
LWiA, BKNtOYaloLLee KpaH, n 06opyaoBaHue, obecneyusaiollee Ge-
30MacHoCTb paboT (aBapuitHoe 06opyLoBaHKe) 1 yaobcTBa pabo-
Tbl NEPCOHana.

CKBAXWHHOE OBOPYAOBAHWUE
AN KONTKOBUHIOBOIO bYPEHUA

B mupe gns KonTiobUHrOBOrO OypeHus 0ObIYHO Ucnonb3yloTcs Oy-
poBble fon0Ta inameTpoM 146 mm (4 proiima) Ha nerkoit KHBK gnu-
HoM oT 13 [0 20 MEeTpoB M KONTIOOMHIOBas Tpyba AUAMETPOM OT
50,8 MM 10 73 mm (0T 2 o 2'/, nroiima). KHBK saBnsetca camwkom
KECTKOM s CrycKa B CKBAXMHY yepe3 rycak. OHa gomkHa ycTa-
HaBNMBATLCA B IYOPUKATOP Haf 6/I0KOM NPOTUBOBLIOPOCOBLIX Npe-
BEHTOPOB MOC/IE BPEMEHHOTO CHATUS UHKEKTOPA.

WNHdopMaums oT MHCTPYMEHTOB MOXKET ObiTb NepeaaHa Ha no-
BEPXHOCTb UMW NOCPEACTBOM Kabens, YCTaHOBNEHHOTO BHYTPU KO-
TIOOMHIOBOW KOJIOHHI, UM NOCPEACTBOM UMMY/bCHOI TENEMETPUN
GypoBoro pacTeopa. IMnynbcHas TenemMeTpus MOXKET MCNO/b30BaTb-
€5 TO/IbKO B TOM CJlyyae, Kora GypoBoit pacTBOp ABNSETCA KUAKO-
cTblo. KabenbHas cuctema MoxKeT 6bITb UCMosIb30BaHa BO BCex One-
paLusX, BKIKOYAA onepaLmum ¢ OTpULLaTeNbHLIM Nepenagom fasne-
HWs C ra3000pasHbIMU KUAKOCTAMMU.

Mocne Toro Kak GypeHne OKOHYEHO, CKBAXKMHA MOXKET ObITb 3a-
KOHYEHa Npu1 NOMOLLYM KONTIOOUHIOBO KOIOHHbI, B COCTAB KOTOPOIA
BKJIIOYEHbI UM MOFPYIKHBIE 3NMEKTPUYECKME HACOCHI, UK, MPU He-
06xofMMOCTH, 060pyRoBaHUe A5 Fa3NUGTHON KCTAYyaTaLUK.

HOBAfA TEXHONOIMA BYPEHNA:
LEHHOE MHBECTUPOBAHWE

BbinonHeHWe paboT npu NOMOLLM HOBOI TexHONOrUM BypeHus no-
TpebyeT HOBbIX HABBIKOB 1 6O/BLLIOMO KONMYECTBA UCTIbITAHMIA M OLIK-
6oK. [N YacTu onepaupii KonTioOMHroBoe OypeHre MOKET ObiTb
Gonee 6e30MacHbIM, ObICTPLIM U IKOHOMUYECKM 0YeHb IhdeKTHB-
HbIM. OHO MOKET ObITb BbICTPO afANTUPOBAHO ANt BypeHUs C OTpHU-
LiaTeNbHbIM NepenagioM fiaBeHus, 4To 06ecreynBaeT JOMONHUTENb-
Hble MperMyLLECTBa, BKIIIOYas yCTpaHeH e NpobieM, BO3HUKAKLMX
npu BypeHum 1 NOBpeXAEHUM NiacTa. 3ToT Bonpoc Oyaet 0bCyx-
[aTbCs BO BTOPOIA CTaTbe 3TOM Cepuu.
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If hydrogen sulphide is present in the well, particular
care should be taken to avoid mechanical damage to the
drillstring. High-strength coiled tubing grades should not
be used and hydrogen sulphide inhibitors should be added
to the drilling fluid.

COILED TUBING DRILLING:
SURFACE EQUIPMENT

The basic surface set-up for re-entry drilling and workover
work is the same. The coiled tubing is introduced or pulled
out of the well using an injector head mounted on top of
the wellhead, xmas tree and the drilling BOPs via its char-
acteristic goose neck (curved guide). A coil tubing tower
or substructure supports the weight of the injector. The
excess tubing is stored on a reel. Fluids are circulated into
the well via the remaining tubing spooled on the reel, as
well as the tubing which has been run into the well. There
is surface equipment to mix, pump, store and treat the
drilling fluid. (See Figure 1.) The sophisticated instrumen-
tation required to measure drilling fluid parameters, moni-
tor the coiled tubing, and to monitor and adjust the bot-
tom hole assembly tools is controlled from surface control
panels. There is also the control system for the drilling
BOP and choke manifold. Additionally, handling equip-
ment, including a crane, will be required, as well as safety
and emergency equipment and onsite crew facilities.

COILED TUBING DRILLING:
DOWNHOLE EQUIPMENT

Internationally, coiled tubing drilling typically uses a
14.6 mm (4") drillbit on a lightweight bottom hole assem-
bly of 13 m to 20 m and coiled tubing with a diameter of
50.8 mm to 73 mm (2" to 2’/,”). The bottom hole assem-
bly is too stiff to be run into the well over the gooseneck.
It must be introduced into the riser above the BOP after
temporarily removing the injector head.

The data from the tools can be transmitted to surface
either by a cable running inside the coiled tubing or by
mud pulse telemetry. Mud pulse telemetry can only be
used when the drilling fluid is a liquid. The cable system
can be used in all applications, including underbalanced
drilling with gaseous fluids.

After drilling is completed, the well can be completed
using coiled tubing incorporating either electrical sub-
mersible pumps or gas lift capability if required.

NEW DRILLING TECHNOLOGY:
A VALUABLE INVESTMENT

Operating using a new drilling technology will require new
skills, and considerable trial and error. For the right kind
of application, however, coiled tubing drilling can be safer,
quicker and very cost-effective. It can be readily adapted
for drilling underbalanced, which can provide major addi-
tional benefits, including the avoidance of drilling prob-
lems and formation damage. This issue will be discussed
in Article 2 of the series.



Tabnuua, NpuUBELEHHaA HUXKE, NOABOANT YEPTY MOZ, KIHOUYEBLIMY
pasfIMuMAMKU MEXZY KONMTIOOMHIOBBIM U TPAAULIMOHHBIM BypeHuem
(cm. puc. 2).

The table below summarises some key differences
between coiled tubing and conventional drilling. (See
Figure 2.)

KonTtio6uHr / Coiled Tubing

HenpepebigHas GypoBsas Tpy6a
Continuous drillpipe

Hanbonee yacto ncnonb3yemsiit guametp 6ypoBoit Tpy6sl —
73 unn 60,3 mm

Most common drillpipe size 73 or 60.3 mm

HeBo3moxHo Bpawats 6yposyio TpyGy

Not possible to rotate drillpipe

ABTOMATUYECKNE HEMpPEpPbIBHbIE CMYCKOMOAbEMHbIE ONepaLui
Automated continuous tripping

MoxeT ocywecTBaaTh GypeHue 1 CryckonogbeMHble onepawmum
npyu OTpULATENbHOM Nepenae AaBneHus

Can drill and trip underbalanced

MeHbluee KoMYeCTBO NepcoHana

Smaller crew

TpebyeTcs MeHblas NNoWaab

Small wellsite required

MeHbluee BO3AeNCTBME HA OKPYXKaloLLyio cpeay

Lower environmental impact

lpocToTa 1 NerkocTb B TPAaHCMOPTUPOBKE U MOHTaXe

Quick and easy to move & rig up

be3onacHee ynpasieHue Ha pacCTOAHNUM OT CKBAXKMHBI
Safer - operational control remote from well

MoxxeT 6ypuTb OANH Y4aACTOK C MaNbiM AUAMETPOM

Can only drill one small diameter section

TpyaHee noaAepMBaTh HanpaBneHne CKBAXMHbI

Less easy to control well direction

Jlydwee ynpasneHue AaBneHneM HarHeTaHUA Ha YCTbe CKBAXMHBI
Better control of surface pressures

* ¢ BpalaoIWmuMcsa NnpoTMBOBLIGPOCOBLIM NpeBeHTopoM / * with a rotating blowout preventer

Puc.2.
Fig.2.

CpaBHeHWe KONTIOOMHIOBOTO BYPEHUs C TagMULMOHHbIM.
Coiled Tubing vs Conventional Drilling/

BypoBas BbilKa ANnA 3a6ypMBaHUA HOBbIX CTBOJIOB /
Drilling/Sidetracking Rig

CocraBHas Gyposas Tpy6a

Jointed drillpipe

Hanbonee yacto ucnosnb3yemsiit guamerp 6ypoBoit Tpy6sl —
114 vnn 127 mm

Most common drillpipe size 114 or 127 mm

Bo3moxHo Bpawarts 6yposyio TpyGy

Possible to rotate drillpipe

PyuHoMt cnyck 3BeHbsAMU BYPOBbIX WTAHT

Manual tripping in stands of drillpipe

MoxeT ocylecTBAATs GypeHue npu oTpULATENLHOM Nepenage
[aBNEHMs, HO He CMYCKOMOAbEMHbIE onepaumn™

Can drill but not trip underbalanced*

Bosblee KonnMyecTso nepcoHana

Large crew

TpebyeTcs bonblas niowass

Larger wellsite required

Bonblee Bo3aeiicTBME Ha OKPYXKalOLLYIO cpeny

Higher environmental impact

MenneHHbI MOHTaX

Slow to rig up

VnpaseHue Ha CKBaXuUHe

Operational control at well

MoskeT GypuTb 1 06CaXMBATb BCIO CKBAXUHY

Can drill and case entire well

JlerkocTb B NOAAEPKAHUM HANPABNEHUS CKBAXMHBI

Easier to control well direction

ALeKBaTHOE ynpaBneHne JaBNeHUEM HAarHETAHNA Ha YCTbe CKBAXMHbI
Adequate control of surface pressures

Asmop, Kedim [lenu s8nsemca UHxeHepoM-KOHCyIbmaHmom
no 6ypeturo 8 AnTech Ltd. u ynpasnsrowum Choicedrill Ltd.
AnTech cneyuanu3uposaxHoLl KOMNGHUU NO NPOEKMUpPOBAHUIO
u npoussoocmsy (Exeter, Anenus). 0bnadas 6osee Yem
20-nemHum onbimom no 6ypeHuto 8 Poccuu, CHI u Espone,

K. [enu cneyuanu3upyemcs Ha 8cex acnekmax npoekmuposa-
HUSI CKBAXUHbI, BYpeHUs, BOCCMAHOB/EHUS U KanUmMasbHO20
pemorHma. 16 iem pabomana 8 Ka4ecmse UHXeHepa no
6ypenuto 8 BP u Shell, 3amem npuwna 8 MAI Consultants Ltd.,
KOMNGHUIO, KOHCY/IbMUPYIOUYIO N0 BONPOCaM HA3eMHO20
obopydosaHus. Kak cneyuanucm no 6ypeHuto [Jenu onpedenu-
J10 BO3MOXHOCMb BOCCMAHOBNIEHUS PAOA HA3EMHbIX U MOPCKUX
MecmopoX0eHull 8 KpynHoM UcciedoBaHul, nposeodeHHoM no
nopyyeruto SOCAR, HayuoHabHOU He¢mAHOU KoMnaHuu
Asepbatioxara. B 1999 e. K. [lenu ocHosana 8 JloHdoHe
Komnanuto Choicednill Ltd., koHcynsmupyrowyro no sonpocam
6yperus. OcHOBbIBAACH HA CBOUX 3HAHUSX 8 BypoBOL ompaciu
pe2UOHA U 3HAHUU PYCCKO20 A3bIKA, OHA KOHCY/IbMUpPOBAa
HECKOJIbKO coBMeCmHbIx npednpusmuti 8 Poccuu u CHI, a
maroxe AnTech. OHa oka3bigana yonyau no skcnepmu3e BG
Group, Shell and Wintershall 8 Espone u O6veduHeHHoM
Koposiescmse. Vimeem cmeneHs 6aKanaspa HayK 8 monsusHo-
3HepeemuYyecKom NPoeKmMUPOBAHUL, NOJTYYEHHYIO 8 YHUBEPCU-
meme Jludca (AHenus).

Author Kate Daly is a Consultant Drilling Engineer for
AnTech Ltd and Managing Director of Choicedrill Ltd.
AnTech is a specialist engineering design and manu-
facturing company based in Exeter, England. With
more than 20 years of drilling engineering experience
in Russia, the CIS and Europe, Daly specialises in all
aspects of well design, drilling, rehabilitation and
workover. Following 16 years working as a drilling
engineer for BP and Shell, Daly joined MAI Consultants
Ltd, a surface facility consultancy. As their drilling
specialist, she identified the options for rehabilitating
a number of on and offshore fields in a major feasibi-
lity study on behalf of SOCAR, the national oil company
of Azerbaijan. In 1999 Daly founded Choicedrill Ltd, a
drilling engineering consultancy in London. Drawing
upon her knowledge of the local drilling industry and
the Russian language, she has advised several joint
ventures in Russia and the CIS, as well as AnTech. She
has also provided expertise to BG Group, Shell and
Wintershall in Europe and the UK. She holds a BSc
(Hons) degree in Fuel and Energy Engineering from
Leeds University in England.

Email: kate.daly@choicedrill.com
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Goiled fub)

BPEMSA KONTIOBUHTA Im es

«GIVIOTAHHBIE TPYbbl~»
npy cTPOUTENBCTBE «GOILED PIPELINE »

TPYBOIPOBOLAOB

FOR PIPELINE

CONSTRUCTION

CoBpemeHHble TEXHONOMUN CTPOUTENLCTBA TPY6ONpOBOAOE
€ UCNONb30BaHUEM CMOTaHHbIX B GYHT TPY6 — KonTio6MHra
BK/II0YAIOT B Ce6s cnepayiolye onepaumm:
®m  HaKonneHue Ha 6apabaHe Tpy6bl HEOGXOAMMON AJIUHDI;
®m  TPaHCMOpTMPOBKY 6apabaHa K MecTy YKNaaKu Tpy6bl;
®  NpOKNaaKy Tpy6onposoaa nytem pa3mMoTKu TPYGbI

c 6apabaHa.

)14 TPYBOIPOBOLOB gnametpom go 100 MM mcnonb3yeTcs He-
npepbIBHas Tpy6a, NPOU3BeLeHHas Ha TPyOOCBAPOYHOM CTaHe U Ha-
MOTaHHas Ha 6apabaH HenocpeaCTBEHHO B NPOLECCe ee NPOU3BOL-
cTBa. [ins Tpy6ONpoBOA0B OoMbLUEro AMaMeTpa U3-3a CIIOXKHOCTU
TPaHCMOPTUPOBKM KpynHorabaputHoro 6apabaHa ucnonb3yercs
METO[, U3rOTOBJIEHUS KONTIOOUHIOBOI TPYObI MyTEM CBApKM €e 13
MepHBbIX TpyO AnuHoi no 10-12 M ¢ nocneaytoweit HaMOTKOW Ha
KpynHorabapuTHbIit 6apadaH. Mo npuynHe 6onblWMX rabapuTos Ta-
Kue 6apabaHbl TPAHCMOPTUPYIOTCS, Kak NPaBUIO, BOAHbIM TPaHC-
MopTOM, a TPY6ONPOBOALI NPOKIAALIBAIOTCA C CYAOB.

YpanbCKUM Hay4HO-WUCCNELOBATENLCKUM UHCTUTYTOM TPYOHOIA
npomblwneHHoctu (Tenepb OAQ «PocHUTW») cosmecTHo ¢ Cesep-
CKWM TpyGHbIM 33aBOLOM U BcecotosHbiM HayuHo-UccrefoBaTeNb-
CKUM WHCTUTYTOM CTpouTenscTBa Tpybonposogos (BHUNCT) B
1988 1. 6biM pa3paboTaHbl, U3TOTOB/EHbI U UCTIbITaHbI CMOTaHHbIE
Tpy6bl (CT) pasmepom 57x3,0 MM, NpefHa3HaYEeHHbIE A5 UCMOSb-
30BaHKs B ra3oBO oTpacau. [poekTHbIM UHCTUTYTOM «[a3cTpont-
MalLMHay 4/1s NPOKIafKK TpyOGONpOBOLOB U3 TaKuX TPYO B TPYAHO-
MPOXOAMMBIX 3360/104EHHBIX MecTax Obiin pa3paboTaHbl cnewma-
JIU3UPOBaHHbIE KONTIOOMHIOBbIE YKNAAUYMKM MOBbILIEHHO NPOXO-
AMMOCTY Ha 6a3e TpakTopoB «Smany Kuposckoro 3aBopa (puc. 1) u
T-130 YensbuHCKOro TpaKTOpPHOTO 3aB0Ofa.

3 CT gnameTpom 57 mm M0 «YpeHroiiraznpomy» B 1988 roay 6bi10
VNIOXeHO 18 KM METaHONOMPOBOAOB U APYrUX TPY6ONPOBOAOB AN
00yCTpoiACTBa MECTOPOXKAEHUIA. ONbIT CTPOUTENLCTBA NOKA3aJl, YTo
npu MoHTaxe Tpy6onposopos 13 CT NPOM3BOANTENLHOCTb BbIPOC-
naB 20 pas, 3atparbl ymeHblmnancy B 12 pas! M0 «MaHrbiwnakHedTs
CT guametpom 57 MM 6GblIM NPUMEHEHbI NSt COOPYIKEHUS Hamop-
HbIX ra30MpOBOLOB ra3nnTHOI IKCNIyaTaLMu. 3aTpaTbl Ha CTPOU-
TENbCTBO YMEHbLWMANCH 6onee yem B 10 pas.

Mpoknagka TpyboNpoBOLOB HAa MOPe UMEET CBOK CELUdUKY.
06bI4HbIV CNOCOG YKNAKM B MOPE TAKKE 3aKI0YAETCA B NOCea0-
BaTe/IbHOM CBapKe MepHbIX TpyO [IMHOM Mo 10—24 M 1 onycKaHuu
WX Ha mopcKoe AHO [1-4]. CKopocTb NPOKNaAKM NPy 3TOM, KaK npa-
BUJIO, He MPEBBbILLAET 2 KUJIOMETPOB TPyOONpoBOAA B A€Hb.

Mo cpaBHEHMIO C 0ObIYHBIM CMOCOOOM YKNAfIKA MOPCKOTO TPy-
6onpoBoa nyTemM pasMoTKW KONTIOBWUHIA UMEET LieNblii pag npe-
NMYLLECTB:

m KONTIOOWHT HEOOXOAMMON AIMHBI CBApUBAETCA Ha Gepery B CTa-

LMOHAPHBIX YCIIOBUAX MOHTAXHO-CBApPOYHON MOLWALKH, YTO
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State-of-the-art technologies of coiled pipeline
construction include following:

m reel with a spooled tubing of a necessary length;
m reel delivery to pipe laying site;

m  pipe laying by uncoiling from a reel.

0.B.CAMAPSAHOB,
KaHuAaaTt TexHnueckmnx Hayk, OAO «PocHUTN»

U.V.SAMARYANOV,
Candidate of Engineering Sciences,
OJSC RosNITI

FOR PIPELINES with 0.D. up to 100 mm a continuous pipe
is used manufactured on a tube-welding mill and spooled
onto a reel immediately in manufacturing process. Due to
difficulties in transportation of bulky reels for large di-
ameter tubing they use manufacturing process of welding
long tubing from 10-12 meter tubing pieces and spooling
it onto a bulky reel. Because of such large dimensions such
reels are mainly being transported by water transport, and
pipelines are laid from a vessel.

Ural tubing industry research institute (now Open Joint
Stock Company RosNITI) with Seversk Tubing Plant and
All-Union pipeline construction research institute
(VNIIST) in 1988 researched, manufactured and tested
coiled pipeline with 57x3.0 mm size for gas industry. For
pipeline lay of such tubing in almost impassable water-
logged regions Design Institute Gazstroymashina designed
special coiled pipeline lay units with cross-country capac-
ity on a basis of tractors «Yamal» of Kirovsk works (Fig.1)
and T-130 of Chelyabinsk tractor works.

In Urengoygazprom in 1988 they laid about 18 km of
57 mm coiled pipelines for methanol and other pipelines
for field facilities construction. The experience showed that
productivity during installation of coiled pipelines increased
in 20 times, and costs reduced in 12 times! Production As-
sociation Mangishlakneft employed a coiled pipeline with
57 mm 0.D. to install gaslift pressure gas pipelines. Con-
struction costs were reduced more than in 10 times.

Offshore pipeline installation is a specific operation. A
common way of offshore pipeline installation is a sequence
welding of 10-24 m measured tubing and laying them on



06ecneynBaeT BbICOKOE KaYecTBO BbIMOMHEHUs CBAPOUHbIX pa-

60T 1 6ONbLLYIO NPOKU3BOAUTENBHOCTL, TaK Kak Ha Gepery nmeetcs

BO3MOXHOCTb Pa3MelLLeHNs AOCTaTOYHOTO KONNYECTBA CBAPOYHbIX

NMHWIA, 0becreymBatoLMX He06XOAMMYIO NPOU3BOAMTENBHOCTS;
B KO/TIOOWHIOBOE TPYBOYKIIAAOUHOE CYHO TPAHCMOPTUPYET roTo-

BYtO TPYOY 6OMBLION [/IMHBI, YTO NO3BONSET MPOU3BOANUTD Bbi-

nosiHeHue paboT ¢ Gonee BbICOKOW CKOPOCTLIO M 0BecneynBaeT

CYLLECTBEHHOE COKpaLUeHWe BPEMEHU YKIAAKM; 3TO COKpallaeT

3aTpatbl U 61aronpuATHO CKasblBaeTCA NpU NPOKNAAKe Tpybomnpo-

BOZJOB B PaiioHax OMBEHHbIX MOPCKMX TPAHCMOPTHbIX MApLUpPy-

TOB, 3HAYMUTENBHO YMEHbLLIAs NOMEXM CYLOXOLCTBY. B apKTUyecKmx

MOpSIX BbICOKasA CKOPOCTb MPOKNAAKM No3BonseT 6onee 3dbek-

TUBHO WCMO/b30BaTb KOPOTKWIA NIETHUIA Ge3neaoBbIit Nepuop,.

B HacToslLee BpeMs B MUPE UCMONb3YeTCs HECKOMbKO TUMOB MOP-
CKMX CYLOB A/ NPOKIAAKM TpyOGONpPOBOAOB U3 KONTIOOUHTOB. s
MEJIKOBOZIHbIX YYACTKOB UCMONb3YIOT Bapxku, 060opynoBaHHble 6a-
pabaHamu ¢ BepTUKabHOI OCblo BpaleHus (puc. 2) [5]. Yknaaky
TpybonpoBofoB AuameTpom 102—152 MM (4—6") Npon3BOLAT, UC-
Monb3ys TPAHCMOPTHbIE CyAa, NpeaHa3HaYeHHbIE 151 [OCTaBKY TPyO
W TEXHONIOMMYECKMX rpy30B K GypoBbiM nnardopmam (puc. 3) [6].

[ns yknagku TpybonpoBOfOB M3 KONTOOMHIA [MAMETPOM
152-406 mm (4—16") ucnonb3yloT Gonee KpynHble cyaa Tuna
«Apache» (puc. 4). Mopckoit konTiobuHroBbli yknaguuk (MKY)
«Apache» pa3spabotaH cdupmoit «CaHta ®3 UHxuHMpUHT CepBrcy
kopnopauum «CaHTa ®3 VHTepHaiwaHany (KanudgopHus, CLUA) [7].

MopckuM yKnagunkom B nposuee [xopmkus, OTAENAIOWEM OCT-
poB BaHKyBep oT MateprKoBoi YacTh npoBuHLMK bputaHckas Ko-
nymbus (KaHapa), nponoxeHsl TpybonpoBoAbl C HAPYXHBIM Aua-
MeTpoM Tpy6 273 MM, ANnHO 24, 10 n 10,5 km [8]. B mione 1991 1.
OT NOABOAHOIO ra30BOro MecTopoXpaeHus bannukortoH go Npnax-
LUV YNOXEH NOABOAHbIN TPyOONpOBoA AnameTpom 610 MM npoTs-
KEHHOCTbIO 12,5 KM. Yknapka ra3onpoBofa Npou3BeaeHa BCero 3a
3 ana [9].

Ha mopckom razoBom mecto-

a seabed [1-4]. Speed of installation as a rule is not ex-

ceeding 2 kilometers of pipeline per day.

Comparing to the common way the pipeline installation
by means of unspooling of coiled pipeline has a lot of ad-
vantages:

m a coiled pipeline of a necessary length has been welded
onshore in stationary conditions of a mounting pad that
provides high quality welding operations and higher
productivity, as there is an opportunity to locate the
necessary number of welding lines providing the necessary
capacity.

m coiled pipeline lay vessel transports the ready longer tubing
that provides faster job execution, requires less time and
results in costs reduction and reduces disturbance of
navigation while pipeline installation in areas of busy
transport routes. The high speed of installation at arctic
seas allows using short ice-free period to install pipeline.
Nowadays they use a several types of see vessels to lay

coiled pipeline. For shallow areas they use barges, equipped

with vertical rotation axis reels (Fig. 2) [5]. They install
pipeline with 102-152 mm (4”"-6") 0.D. using carrier ves-
sels designed for delivery of tubing and technological

goods to drilling platforms (Fig. 3) [6].

To install pipelines from coiled pipeline with 0.D. 152-
406 mm (4"-16") they use vessels type «Apache» (Fig. 4).
Coiled pipeline lay vessel «Apache» is designed by com-
pany Santa Fe Engineering Service of corporation Santa Fe
International (California, USA) [7].

Coiled pipeline lay vessel in Georgia channel, separat-
ing Vancouver island from continent of British Columbia
province (Canada), installed pipelines with 273 mm 0.D.,
length 24, 10 and 10.5 km [8]. In June of 1991 there was
installed an underwater pipeline with 610 mm 0.D. from

underwater gasfield

poxgeHun TpudduH y nobe-
pexbs ABCTPanuUM ynoxeH
MOABOAHbIA ra3onpoBop aua-
MeTpom 203 MM, NPOTSHKEHHO-
CTblo 67 KM. Yknagka Tpy6o-
NpoBOAA NPOM3BOAMNACK C 6a-
pabaHa, YCTaHOBNIEHHOTO Ha
TpybOoyKNafouHoi bape TMNA
«Essar Stena» [10].

Y nobepexxbs ABcTpanuu, B
baccoBom nponuee ynoxeHsl,
TaK)XXe METO[I0M pa3MaTbIBaHMs
c 6apabaHa, fiBa NOABOAHbIX
TpybonpoBoaa C LBOHbLIMMU
CTEHKAMU MPOTAKEHHOCTbIO
11,3 1 17,8 km [11].

BHyTpeHHss 06onouka Tpy-
6onpoBoga AanHoi 11,3 km
Obina ceapeHa u3 Tpyobl Kate-
ropuW MPOYHOCTU X42 C HAPYIK-
HbIM ameTpom 168 MM 1 TON1-
LWHOM cTeHKM 12,7 mm. CHapy-
KW TpyObl NOKPBIBANUCh CJIOEM
TENNOMU30NALMM U3 NEHOMONN-
ypeTaHa BbICOKOI MIOTHOCTH
ToNwWMHol 10 MM. HapyxHas

3aMeHeH Ha TpakTop T-130).

Puc. 1. ByHTOpasmMoTuMK-Tpy6oyKnagumk bP-61:

1 — pnvHHOMepHas Tpy6a; 2 — NpaBUIbHO-Pa3MaThiBaOWMUA Mexa-
HU3M; 3 — 6apabaH c [Tb; 4 — ryceHu4HbIn npuuen (MOXKeT ObITh
3aMeHeH Ha KoJecHblit Tpeiinep); 5 — Taray «fAman» (Moxer 6biTh

Fig. 1. Pipe uncoiling-laying unit BR-61:

1 - Coiled pipeline; 2 — Straightening device; 3 — Pipeline reel;
4 — Track-type trailer (could be substituted with wheeled trailer);
5 — Tractor «Yamal» (could be substituted with tractor T-130).

Ballicotton to Ireland
with total length 12.5
km. The pipeline has
been installed within
3 days. [9].

Offshore gasfield Grif-
fin, near Australian coast
is equipped with under-
water pipeline with
203 mm 0.D., total length
67 km. The pipeline in-
stallation effected from a
reel installed on a tubing
lay barge «Essar Stenax
type [10].

By means of uncoiling
there were installed two
underwater pipelines
with double walls,
lengths 11.3 and 17.8 km
[11] near Australian
Coast in Bassov Strait.

Internal coating of
11.3 km pipeline was
manufactured from X42
strength grade tubing,
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BPEMSA KONTIOBUHTA Im eS

060s104Ka CBapuBanach 13 Tpyo C Ha-
PyXHbIM fnametpom 251 mm v TON-

LMHOW cTeHKM 23,8 MM. CHapyu 3T

0.D. 168 mm and wall thick-
ness 12.7 mm. Outer tubing
surface was coated with a 10

TPYObI MOKPLIBANUCH 3MOKCUZHOM

mm heat-insulating layer

usonaumen TonwmHon 0,5 MM, HaHo-
CUMOVA METOLIOM OMaB/EHMS.

from foamed polyurethane
with high density. Outer sur-

Y Tpy60onpoBOfa NPOTAKEHHOCTHIO
17,8 KM BHYTpeHHss 060/104Ka CBa-
puBanack 13 TpyG Kateropum npoy-
HOCTU X42 C HapyXKHbIM AUAMETPOM
219 MM 1 TONLUMHON CTEHKM 14,3 MM.

face was welded from tubing
with 251 mm 0.D. and a wall
thickness 23.8 mm. Tubing is
coated with epoxy insula-
tion, coating thickness 0.5

CHapy»w 31 TpyObl MOKPbIBANUCH
C/10eM Tennou3oNALMM U3 neHono-
JIypeTaHa BbICOKOM NIOTHOCTM TON-
WmHoit 15 mm. HapykHas 06onoy-
Ka BbINOJIHEHA W3 TpyD AMaMETPOM
299 MM U C TONUWMHOWN CTEHKMU
17,5 mm. TpyGbl NOKPbIBANUCH 3MOK-
CUOHON U30NAUMEN TONWMHOW

ocapKou:

POJINKM.

Puc. 2. MopcKoii KONTIOGUHTOBBIN YKNAAYUK C MaSIOW

1 — 6apabaH; 2 — Tpy6a; 3 — NpaBUIbHblE INEMEHTbI;4 —
VKJA[UUK; 5 — HaTsXKHOE YCTPOMCTBO; 6 —Hanpasnsoune

Fig. 2. Coiled linepipe lay with low draught:
1 - Reel; 2 — Tubing; 3 - Straightening device; 4 — Laying
device; 5 — Tensioning device; 6 — Guide idler.

mm, applied by means of
meltback.

Internal coating of
17.8 km pipeline was manu-
factured from X42 strength
grade tubing, 0.D. 219 mm
and wall thickness 14.3 mm.
Outer tubing surface was

0,5 MM, HAHOCMMOI METOOM On-

coated with a 15 mm heat-in-

NaBAEHUS.

lMpuBeneHHble faHHble CBUAE-
TE/bCTBYIOT, YTO TEXHOMOTUS YKNAL-
K1 MOPCKUX HedhTe- 1 ra3onpoBogoB
CpefHero iuamMeTpa 13 KoNToOnHIoB
B MUPOBOW NPAKTUKE [OCTATOYHO OT-
paboTaHa, Ipryem YKIAALIBAIOT JAe

sulating layer from foamed
polyurethane with high den-
sity. Outer surface was
welded from tubing with
299 mm 0.D. and a wall
thickness 17.5 mm. Tubing is
coated with epoxy insula-

Tpy6ONPOBO/AYI C [ABOMHBIMU CTEHKA-

tion, coating thickness

MW, YTO ABNISETCS CYLLECTBEHHBIM LLA-
rom Bnepes B 061acT! NOBbILIEHMS
HAZIEXXHOCTU, AONITOBEYHOCTU U IKO-
JIOTMYecKoil 6e30MacHOCTU MOPCKUX
TpY6ONpOBOAOB.

[TOBbILLEHHO HAAEKHOCTbIO OT/IN-
YaloTCs TPYOONPOBOADI, BbINOMHEH-

Puc. 3. MopcKo# KONTIOOMHIOBbIN YKAAJUUK:
1 - 6apabaH; 2 — Tpyba; 3 — yKNafguuK; 4 — npaBunbHble
PONIMKK; 5 — HaTsXHOE YCTPOMCTBO; 6 — HanpasasiolMe.

Fig. 3. Coiled linepipe lay:
1 - Reel; 2 - Tubing; 3- Laying device; 4 — Straightening
rollers; 5— Tensioning device; 6 — Guide idler.

0.5 mm, applied by means of
meltback.

The pointed data proves
that technology of underwa-
ter middle size oil and gas
coiled pipelines is a rather
developed technology in a

Hble 13 TpyObl, HAMOTaHHON Ha 6apa-

6aH HenocpeaCTBEHHO C TPY6OCBAPOYHOTO CTaHa. B 3Tom cyyae Ko-
JINYECTBO NONEPeYHbIX CBAPHBIX CTHIKOBbIX LUBOB, ABMAIOLLMXCS Han-
Gonee BEpOATHLIMM OYaramu paspylueHuii, GyneT Ha ABa nopsaka
MEHbLUE, YeM Y [IMHHOMEPHOI TPYObl, CBAPEHHOM W3 WTYYHBIX TPY6.
(moTKa Tpybbl HEMOCPELCTBEHHO C TPYBOCBAPOUYHOIO CTaHa 3Hauu-
TeJIbHO YMEHbLLUAET 3aTpaThl Ha U3rOTOBJIEHWE KONTIOOMHIA BCIEACTBUIE
BbICOKOI1 MPOM3BOAMTENBHOCTH NpoLiecca. OaHaKo 3ToT cnocob npo-
W3BOACTBA KONTIOOMHIOB N5l MOPCKMX TPY6ONpPOBOZOB TpebyeT pac-
MONOXeHNA TPYGOCBAPOUHOO Liexa C COOTBETCTBYIOLLEH MHDPACTPYK-
TYPOIi B HEMOCPELCTBEHHOM 6IM30CTI OT NPUYANa, YTO He BCera KO-
HOMWYeCKY onpaBaaHHO.

TexHONOrMYecKuid NPoLLecc KonTOUHIOBOK NPOKNafKK Tpy6o-
NpOBOLOB CPEAHEro AMaMeTpa U3 CMOTaHHOM TpyObl, U3roTOBNIEH-
HOI1 METOZ0M NOCNEA0BaTENbHOM CBAPKY TPYO MEPHOI AMHBI, BKITIO-
4YaeT B cebs CefyioLLMe STanbl.

1. TexHoNOrMYeCKUi NpoLecc C6OPKN U CBapKU CEKLMIA

1 CMOTKU KONTIOOMHIa Ha NPOMEKVTOYHbII 6apabaH
MepHble TpyBbl [IMHOM N0 10~12 M C aHTUKOPPO3UOHHBIM MOKPbI-

TMEM Hapy)XHOI NOBEPXHOCTW AOCTABAAIOT HA CKIaA TPy, pacro-
JIOXKEHHBI PABOM C MOHTAXHO-CBapPOYHOM NOLAaAKoiA. KpaHoM Tpy-
Obl YKIfbIBAKOT HA MPUEMHbIE CTENAXM JIMHUIA COOPKM CEKLIMIA,
rAe NPOM3BOAAT OnepaLyn pacKoHCepBaLMM 1 NOLTOTOBKM K CBap-
ke. Tpy6bl noOYEpeaHo, Mo TPY NepefaloT Ha POsIbraHru Npoaosb-
HOro nepemelleHus. 3aTem ABe KpaiiHue TpyObl MOABOAAT K Cpef-
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world practice, moreover
they lay pipelines with double walls, that is a step forward
towards reliability, life time and ecological safety of un-
derwater pipelines.

Pipelines with higher reliability are manufactured from
tubing spooled on a reel directly from tube-welding mill.
In this case the number of transverse weld seams, that are
probable points of breakdown, will be two times less than
long-length tubing welded from tubing parts. Pipeline
spooling effects directly from tube-welding mill and re-
duces costs of coiled pipeline manufacturing to a signifi-
cant extent due to high productivity of the process. How-
ever, this coiled pipeline manufacturing process requires
a tubing mill to be located near berth, which is not always
economically sound.

Technological process of middle size coiled pipeline in-
stallation manufactured by means of sequence welding of
tubing of measured length includes following stages:

1. Technological process of assembling and welding

of sections and spooling the coiled pipeline onto
intermediate reel

Measured 10—12 m tubing pieces with corrosion-resist-
ant coating of outer surface are being delivered to a ware-
house and located next to mounting pad. A crane lays pipes
on areceiving skid, where the pipes are degreased and pre-
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BPEMSA KONTIOBUHTA Im es

«GIVIOTAHHBIE TPYbbl~»
npy cTPOUTENBCTBE «GOILED PIPELINE »

TPYBOIPOBOLAOB

FOR PIPELINE

CONSTRUCTION

CoBpemeHHble TEXHONOMUN CTPOUTENLCTBA TPY6ONpOBOAOE
€ UCNONb30BaHUEM CMOTaHHbIX B GYHT TPY6 — KonTio6MHra
BK/II0YAIOT B Ce6s cnepayiolye onepaumm:
®m  HaKonneHue Ha 6apabaHe Tpy6bl HEOGXOAMMON AJIUHDI;
®m  TPaHCMOpTMPOBKY 6apabaHa K MecTy YKNaaKu Tpy6bl;
®  NpOKNaaKy Tpy6onposoaa nytem pa3mMoTKu TPYGbI

c 6apabaHa.

)14 TPYBOIPOBOLOB gnametpom go 100 MM mcnonb3yeTcs He-
npepbIBHas Tpy6a, NPOU3BeLeHHas Ha TPyOOCBAPOYHOM CTaHe U Ha-
MOTaHHas Ha 6apabaH HenocpeaCTBEHHO B NPOLECCe ee NPOU3BOL-
cTBa. [ins Tpy6ONpoBOA0B OoMbLUEro AMaMeTpa U3-3a CIIOXKHOCTU
TPaHCMOPTUPOBKM KpynHorabaputHoro 6apabaHa ucnonb3yercs
METO[, U3rOTOBJIEHUS KONTIOOUHIOBOI TPYObI MyTEM CBApKM €e 13
MepHBbIX TpyO AnuHoi no 10-12 M ¢ nocneaytoweit HaMOTKOW Ha
KpynHorabapuTHbIit 6apadaH. Mo npuynHe 6onblWMX rabapuTos Ta-
Kue 6apabaHbl TPAHCMOPTUPYIOTCS, Kak NPaBUIO, BOAHbIM TPaHC-
MopTOM, a TPY6ONPOBOALI NPOKIAALIBAIOTCA C CYAOB.

YpanbCKUM Hay4HO-WUCCNELOBATENLCKUM UHCTUTYTOM TPYOHOIA
npomblwneHHoctu (Tenepb OAQ «PocHUTW») cosmecTHo ¢ Cesep-
CKWM TpyGHbIM 33aBOLOM U BcecotosHbiM HayuHo-UccrefoBaTeNb-
CKUM WHCTUTYTOM CTpouTenscTBa Tpybonposogos (BHUNCT) B
1988 1. 6biM pa3paboTaHbl, U3TOTOB/EHbI U UCTIbITaHbI CMOTaHHbIE
Tpy6bl (CT) pasmepom 57x3,0 MM, NpefHa3HaYEeHHbIE A5 UCMOSb-
30BaHKs B ra3oBO oTpacau. [poekTHbIM UHCTUTYTOM «[a3cTpont-
MalLMHay 4/1s NPOKIafKK TpyOGONpOBOLOB U3 TaKuX TPYO B TPYAHO-
MPOXOAMMBIX 3360/104EHHBIX MecTax Obiin pa3paboTaHbl cnewma-
JIU3UPOBaHHbIE KONTIOOMHIOBbIE YKNAAUYMKM MOBbILIEHHO NPOXO-
AMMOCTY Ha 6a3e TpakTopoB «Smany Kuposckoro 3aBopa (puc. 1) u
T-130 YensbuHCKOro TpaKTOpPHOTO 3aB0Ofa.

3 CT gnameTpom 57 mm M0 «YpeHroiiraznpomy» B 1988 roay 6bi10
VNIOXeHO 18 KM METaHONOMPOBOAOB U APYrUX TPY6ONPOBOAOB AN
00yCTpoiACTBa MECTOPOXKAEHUIA. ONbIT CTPOUTENLCTBA NOKA3aJl, YTo
npu MoHTaxe Tpy6onposopos 13 CT NPOM3BOANTENLHOCTb BbIPOC-
naB 20 pas, 3atparbl ymeHblmnancy B 12 pas! M0 «MaHrbiwnakHedTs
CT guametpom 57 MM 6GblIM NPUMEHEHbI NSt COOPYIKEHUS Hamop-
HbIX ra30MpOBOLOB ra3nnTHOI IKCNIyaTaLMu. 3aTpaTbl Ha CTPOU-
TENbCTBO YMEHbLWMANCH 6onee yem B 10 pas.

Mpoknagka TpyboNpoBOLOB HAa MOPe UMEET CBOK CELUdUKY.
06bI4HbIV CNOCOG YKNAKM B MOPE TAKKE 3aKI0YAETCA B NOCea0-
BaTe/IbHOM CBapKe MepHbIX TpyO [IMHOM Mo 10—24 M 1 onycKaHuu
WX Ha mopcKoe AHO [1-4]. CKopocTb NPOKNaAKM NPy 3TOM, KaK npa-
BUJIO, He MPEBBbILLAET 2 KUJIOMETPOB TPyOONpoBOAA B A€Hb.

Mo cpaBHEHMIO C 0ObIYHBIM CMOCOOOM YKNAfIKA MOPCKOTO TPy-
6onpoBoa nyTemM pasMoTKW KONTIOBWUHIA UMEET LieNblii pag npe-
NMYLLECTB:

m KONTIOOWHT HEOOXOAMMON AIMHBI CBApUBAETCA Ha Gepery B CTa-

LMOHAPHBIX YCIIOBUAX MOHTAXHO-CBApPOYHON MOLWALKH, YTO
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State-of-the-art technologies of coiled pipeline
construction include following:

m reel with a spooled tubing of a necessary length;
m reel delivery to pipe laying site;

m  pipe laying by uncoiling from a reel.

0.B.CAMAPSAHOB,
KaHuAaaTt TexHnueckmnx Hayk, OAO «PocHUTN»

U.V.SAMARYANOV,
Candidate of Engineering Sciences,
OJSC RosNITI

FOR PIPELINES with 0.D. up to 100 mm a continuous pipe
is used manufactured on a tube-welding mill and spooled
onto a reel immediately in manufacturing process. Due to
difficulties in transportation of bulky reels for large di-
ameter tubing they use manufacturing process of welding
long tubing from 10-12 meter tubing pieces and spooling
it onto a bulky reel. Because of such large dimensions such
reels are mainly being transported by water transport, and
pipelines are laid from a vessel.

Ural tubing industry research institute (now Open Joint
Stock Company RosNITI) with Seversk Tubing Plant and
All-Union pipeline construction research institute
(VNIIST) in 1988 researched, manufactured and tested
coiled pipeline with 57x3.0 mm size for gas industry. For
pipeline lay of such tubing in almost impassable water-
logged regions Design Institute Gazstroymashina designed
special coiled pipeline lay units with cross-country capac-
ity on a basis of tractors «Yamal» of Kirovsk works (Fig.1)
and T-130 of Chelyabinsk tractor works.

In Urengoygazprom in 1988 they laid about 18 km of
57 mm coiled pipelines for methanol and other pipelines
for field facilities construction. The experience showed that
productivity during installation of coiled pipelines increased
in 20 times, and costs reduced in 12 times! Production As-
sociation Mangishlakneft employed a coiled pipeline with
57 mm 0.D. to install gaslift pressure gas pipelines. Con-
struction costs were reduced more than in 10 times.

Offshore pipeline installation is a specific operation. A
common way of offshore pipeline installation is a sequence
welding of 10-24 m measured tubing and laying them on



06ecneynBaeT BbICOKOE KaYecTBO BbIMOMHEHUs CBAPOUHbIX pa-

60T 1 6ONbLLYIO NPOKU3BOAUTENBHOCTL, TaK Kak Ha Gepery nmeetcs

BO3MOXHOCTb Pa3MelLLeHNs AOCTaTOYHOTO KONNYECTBA CBAPOYHbIX

NMHWIA, 0becreymBatoLMX He06XOAMMYIO NPOU3BOAMTENBHOCTS;
B KO/TIOOWHIOBOE TPYBOYKIIAAOUHOE CYHO TPAHCMOPTUPYET roTo-

BYtO TPYOY 6OMBLION [/IMHBI, YTO NO3BONSET MPOU3BOANUTD Bbi-

nosiHeHue paboT ¢ Gonee BbICOKOW CKOPOCTLIO M 0BecneynBaeT

CYLLECTBEHHOE COKpaLUeHWe BPEMEHU YKIAAKM; 3TO COKpallaeT

3aTpatbl U 61aronpuATHO CKasblBaeTCA NpU NPOKNAAKe Tpybomnpo-

BOZJOB B PaiioHax OMBEHHbIX MOPCKMX TPAHCMOPTHbIX MApLUpPy-

TOB, 3HAYMUTENBHO YMEHbLLIAs NOMEXM CYLOXOLCTBY. B apKTUyecKmx

MOpSIX BbICOKasA CKOPOCTb MPOKNAAKM No3BonseT 6onee 3dbek-

TUBHO WCMO/b30BaTb KOPOTKWIA NIETHUIA Ge3neaoBbIit Nepuop,.

B HacToslLee BpeMs B MUPE UCMONb3YeTCs HECKOMbKO TUMOB MOP-
CKMX CYLOB A/ NPOKIAAKM TpyOGONpPOBOAOB U3 KONTIOOUHTOB. s
MEJIKOBOZIHbIX YYACTKOB UCMONb3YIOT Bapxku, 060opynoBaHHble 6a-
pabaHamu ¢ BepTUKabHOI OCblo BpaleHus (puc. 2) [5]. Yknaaky
TpybonpoBofoB AuameTpom 102—152 MM (4—6") Npon3BOLAT, UC-
Monb3ys TPAHCMOPTHbIE CyAa, NpeaHa3HaYeHHbIE 151 [OCTaBKY TPyO
W TEXHONIOMMYECKMX rpy30B K GypoBbiM nnardopmam (puc. 3) [6].

[ns yknagku TpybonpoBOfOB M3 KONTOOMHIA [MAMETPOM
152-406 mm (4—16") ucnonb3yloT Gonee KpynHble cyaa Tuna
«Apache» (puc. 4). Mopckoit konTiobuHroBbli yknaguuk (MKY)
«Apache» pa3spabotaH cdupmoit «CaHta ®3 UHxuHMpUHT CepBrcy
kopnopauum «CaHTa ®3 VHTepHaiwaHany (KanudgopHus, CLUA) [7].

MopckuM yKnagunkom B nposuee [xopmkus, OTAENAIOWEM OCT-
poB BaHKyBep oT MateprKoBoi YacTh npoBuHLMK bputaHckas Ko-
nymbus (KaHapa), nponoxeHsl TpybonpoBoAbl C HAPYXHBIM Aua-
MeTpoM Tpy6 273 MM, ANnHO 24, 10 n 10,5 km [8]. B mione 1991 1.
OT NOABOAHOIO ra30BOro MecTopoXpaeHus bannukortoH go Npnax-
LUV YNOXEH NOABOAHbIN TPyOONpOBoA AnameTpom 610 MM npoTs-
KEHHOCTbIO 12,5 KM. Yknapka ra3onpoBofa Npou3BeaeHa BCero 3a
3 ana [9].

Ha mopckom razoBom mecto-

a seabed [1-4]. Speed of installation as a rule is not ex-

ceeding 2 kilometers of pipeline per day.

Comparing to the common way the pipeline installation
by means of unspooling of coiled pipeline has a lot of ad-
vantages:

m a coiled pipeline of a necessary length has been welded
onshore in stationary conditions of a mounting pad that
provides high quality welding operations and higher
productivity, as there is an opportunity to locate the
necessary number of welding lines providing the necessary
capacity.

m coiled pipeline lay vessel transports the ready longer tubing
that provides faster job execution, requires less time and
results in costs reduction and reduces disturbance of
navigation while pipeline installation in areas of busy
transport routes. The high speed of installation at arctic
seas allows using short ice-free period to install pipeline.
Nowadays they use a several types of see vessels to lay

coiled pipeline. For shallow areas they use barges, equipped

with vertical rotation axis reels (Fig. 2) [5]. They install
pipeline with 102-152 mm (4”"-6") 0.D. using carrier ves-
sels designed for delivery of tubing and technological

goods to drilling platforms (Fig. 3) [6].

To install pipelines from coiled pipeline with 0.D. 152-
406 mm (4"-16") they use vessels type «Apache» (Fig. 4).
Coiled pipeline lay vessel «Apache» is designed by com-
pany Santa Fe Engineering Service of corporation Santa Fe
International (California, USA) [7].

Coiled pipeline lay vessel in Georgia channel, separat-
ing Vancouver island from continent of British Columbia
province (Canada), installed pipelines with 273 mm 0.D.,
length 24, 10 and 10.5 km [8]. In June of 1991 there was
installed an underwater pipeline with 610 mm 0.D. from

underwater gasfield

poxgeHun TpudduH y nobe-
pexbs ABCTPanuUM ynoxeH
MOABOAHbIA ra3onpoBop aua-
MeTpom 203 MM, NPOTSHKEHHO-
CTblo 67 KM. Yknagka Tpy6o-
NpoBOAA NPOM3BOAMNACK C 6a-
pabaHa, YCTaHOBNIEHHOTO Ha
TpybOoyKNafouHoi bape TMNA
«Essar Stena» [10].

Y nobepexxbs ABcTpanuu, B
baccoBom nponuee ynoxeHsl,
TaK)XXe METO[I0M pa3MaTbIBaHMs
c 6apabaHa, fiBa NOABOAHbIX
TpybonpoBoaa C LBOHbLIMMU
CTEHKAMU MPOTAKEHHOCTbIO
11,3 1 17,8 km [11].

BHyTpeHHss 06onouka Tpy-
6onpoBoga AanHoi 11,3 km
Obina ceapeHa u3 Tpyobl Kate-
ropuW MPOYHOCTU X42 C HAPYIK-
HbIM ameTpom 168 MM 1 TON1-
LWHOM cTeHKM 12,7 mm. CHapy-
KW TpyObl NOKPBIBANUCh CJIOEM
TENNOMU30NALMM U3 NEHOMONN-
ypeTaHa BbICOKOI MIOTHOCTH
ToNwWMHol 10 MM. HapyxHas

3aMeHeH Ha TpakTop T-130).

Puc. 1. ByHTOpasmMoTuMK-Tpy6oyKnagumk bP-61:

1 — pnvHHOMepHas Tpy6a; 2 — NpaBUIbHO-Pa3MaThiBaOWMUA Mexa-
HU3M; 3 — 6apabaH c [Tb; 4 — ryceHu4HbIn npuuen (MOXKeT ObITh
3aMeHeH Ha KoJecHblit Tpeiinep); 5 — Taray «fAman» (Moxer 6biTh

Fig. 1. Pipe uncoiling-laying unit BR-61:

1 - Coiled pipeline; 2 — Straightening device; 3 — Pipeline reel;
4 — Track-type trailer (could be substituted with wheeled trailer);
5 — Tractor «Yamal» (could be substituted with tractor T-130).

Ballicotton to Ireland
with total length 12.5
km. The pipeline has
been installed within
3 days. [9].

Offshore gasfield Grif-
fin, near Australian coast
is equipped with under-
water pipeline with
203 mm 0.D., total length
67 km. The pipeline in-
stallation effected from a
reel installed on a tubing
lay barge «Essar Stenax
type [10].

By means of uncoiling
there were installed two
underwater pipelines
with double walls,
lengths 11.3 and 17.8 km
[11] near Australian
Coast in Bassov Strait.

Internal coating of
11.3 km pipeline was
manufactured from X42
strength grade tubing,
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BPEMSA KONTIOBUHTA Im eS

060s104Ka CBapuBanach 13 Tpyo C Ha-
PyXHbIM fnametpom 251 mm v TON-

LMHOW cTeHKM 23,8 MM. CHapyu 3T

0.D. 168 mm and wall thick-
ness 12.7 mm. Outer tubing
surface was coated with a 10

TPYObI MOKPLIBANUCH 3MOKCUZHOM

mm heat-insulating layer

usonaumen TonwmHon 0,5 MM, HaHo-
CUMOVA METOLIOM OMaB/EHMS.

from foamed polyurethane
with high density. Outer sur-

Y Tpy60onpoBOfa NPOTAKEHHOCTHIO
17,8 KM BHYTpeHHss 060/104Ka CBa-
puBanack 13 TpyG Kateropum npoy-
HOCTU X42 C HapyXKHbIM AUAMETPOM
219 MM 1 TONLUMHON CTEHKM 14,3 MM.

face was welded from tubing
with 251 mm 0.D. and a wall
thickness 23.8 mm. Tubing is
coated with epoxy insula-
tion, coating thickness 0.5

CHapy»w 31 TpyObl MOKPbIBANUCH
C/10eM Tennou3oNALMM U3 neHono-
JIypeTaHa BbICOKOM NIOTHOCTM TON-
WmHoit 15 mm. HapykHas 06onoy-
Ka BbINOJIHEHA W3 TpyD AMaMETPOM
299 MM U C TONUWMHOWN CTEHKMU
17,5 mm. TpyGbl NOKPbIBANUCH 3MOK-
CUOHON U30NAUMEN TONWMHOW

ocapKou:

POJINKM.

Puc. 2. MopcKoii KONTIOGUHTOBBIN YKNAAYUK C MaSIOW

1 — 6apabaH; 2 — Tpy6a; 3 — NpaBUIbHblE INEMEHTbI;4 —
VKJA[UUK; 5 — HaTsXKHOE YCTPOMCTBO; 6 —Hanpasnsoune

Fig. 2. Coiled linepipe lay with low draught:
1 - Reel; 2 — Tubing; 3 - Straightening device; 4 — Laying
device; 5 — Tensioning device; 6 — Guide idler.

mm, applied by means of
meltback.

Internal coating of
17.8 km pipeline was manu-
factured from X42 strength
grade tubing, 0.D. 219 mm
and wall thickness 14.3 mm.
Outer tubing surface was

0,5 MM, HAHOCMMOI METOOM On-

coated with a 15 mm heat-in-

NaBAEHUS.

lMpuBeneHHble faHHble CBUAE-
TE/bCTBYIOT, YTO TEXHOMOTUS YKNAL-
K1 MOPCKUX HedhTe- 1 ra3onpoBogoB
CpefHero iuamMeTpa 13 KoNToOnHIoB
B MUPOBOW NPAKTUKE [OCTATOYHO OT-
paboTaHa, Ipryem YKIAALIBAIOT JAe

sulating layer from foamed
polyurethane with high den-
sity. Outer surface was
welded from tubing with
299 mm 0.D. and a wall
thickness 17.5 mm. Tubing is
coated with epoxy insula-

Tpy6ONPOBO/AYI C [ABOMHBIMU CTEHKA-

tion, coating thickness

MW, YTO ABNISETCS CYLLECTBEHHBIM LLA-
rom Bnepes B 061acT! NOBbILIEHMS
HAZIEXXHOCTU, AONITOBEYHOCTU U IKO-
JIOTMYecKoil 6e30MacHOCTU MOPCKUX
TpY6ONpOBOAOB.

[TOBbILLEHHO HAAEKHOCTbIO OT/IN-
YaloTCs TPYOONPOBOADI, BbINOMHEH-

Puc. 3. MopcKo# KONTIOOMHIOBbIN YKAAJUUK:
1 - 6apabaH; 2 — Tpyba; 3 — yKNafguuK; 4 — npaBunbHble
PONIMKK; 5 — HaTsXHOE YCTPOMCTBO; 6 — HanpasasiolMe.

Fig. 3. Coiled linepipe lay:
1 - Reel; 2 - Tubing; 3- Laying device; 4 — Straightening
rollers; 5— Tensioning device; 6 — Guide idler.

0.5 mm, applied by means of
meltback.

The pointed data proves
that technology of underwa-
ter middle size oil and gas
coiled pipelines is a rather
developed technology in a

Hble 13 TpyObl, HAMOTaHHON Ha 6apa-

6aH HenocpeaCTBEHHO C TPY6OCBAPOYHOTO CTaHa. B 3Tom cyyae Ko-
JINYECTBO NONEPeYHbIX CBAPHBIX CTHIKOBbIX LUBOB, ABMAIOLLMXCS Han-
Gonee BEpOATHLIMM OYaramu paspylueHuii, GyneT Ha ABa nopsaka
MEHbLUE, YeM Y [IMHHOMEPHOI TPYObl, CBAPEHHOM W3 WTYYHBIX TPY6.
(moTKa Tpybbl HEMOCPELCTBEHHO C TPYBOCBAPOUYHOIO CTaHa 3Hauu-
TeJIbHO YMEHbLLUAET 3aTpaThl Ha U3rOTOBJIEHWE KONTIOOMHIA BCIEACTBUIE
BbICOKOI1 MPOM3BOAMTENBHOCTH NpoLiecca. OaHaKo 3ToT cnocob npo-
W3BOACTBA KONTIOOMHIOB N5l MOPCKMX TPY6ONpPOBOZOB TpebyeT pac-
MONOXeHNA TPYGOCBAPOUHOO Liexa C COOTBETCTBYIOLLEH MHDPACTPYK-
TYPOIi B HEMOCPELCTBEHHOM 6IM30CTI OT NPUYANa, YTO He BCera KO-
HOMWYeCKY onpaBaaHHO.

TexHONOrMYecKuid NPoLLecc KonTOUHIOBOK NPOKNafKK Tpy6o-
NpOBOLOB CPEAHEro AMaMeTpa U3 CMOTaHHOM TpyObl, U3roTOBNIEH-
HOI1 METOZ0M NOCNEA0BaTENbHOM CBAPKY TPYO MEPHOI AMHBI, BKITIO-
4YaeT B cebs CefyioLLMe STanbl.

1. TexHoNOrMYeCKUi NpoLecc C6OPKN U CBapKU CEKLMIA

1 CMOTKU KONTIOOMHIa Ha NPOMEKVTOYHbII 6apabaH
MepHble TpyBbl [IMHOM N0 10~12 M C aHTUKOPPO3UOHHBIM MOKPbI-

TMEM Hapy)XHOI NOBEPXHOCTW AOCTABAAIOT HA CKIaA TPy, pacro-
JIOXKEHHBI PABOM C MOHTAXHO-CBapPOYHOM NOLAaAKoiA. KpaHoM Tpy-
Obl YKIfbIBAKOT HA MPUEMHbIE CTENAXM JIMHUIA COOPKM CEKLIMIA,
rAe NPOM3BOAAT OnepaLyn pacKoHCepBaLMM 1 NOLTOTOBKM K CBap-
ke. Tpy6bl noOYEpeaHo, Mo TPY NepefaloT Ha POsIbraHru Npoaosb-
HOro nepemelleHus. 3aTem ABe KpaiiHue TpyObl MOABOAAT K Cpef-

Ne8 uioHb/june 2004

world practice, moreover
they lay pipelines with double walls, that is a step forward
towards reliability, life time and ecological safety of un-
derwater pipelines.

Pipelines with higher reliability are manufactured from
tubing spooled on a reel directly from tube-welding mill.
In this case the number of transverse weld seams, that are
probable points of breakdown, will be two times less than
long-length tubing welded from tubing parts. Pipeline
spooling effects directly from tube-welding mill and re-
duces costs of coiled pipeline manufacturing to a signifi-
cant extent due to high productivity of the process. How-
ever, this coiled pipeline manufacturing process requires
a tubing mill to be located near berth, which is not always
economically sound.

Technological process of middle size coiled pipeline in-
stallation manufactured by means of sequence welding of
tubing of measured length includes following stages:

1. Technological process of assembling and welding

of sections and spooling the coiled pipeline onto
intermediate reel

Measured 10—12 m tubing pieces with corrosion-resist-
ant coating of outer surface are being delivered to a ware-
house and located next to mounting pad. A crane lays pipes
on areceiving skid, where the pipes are degreased and pre-



Hei O CONPUKOCHOBEHS, yCTaHaB-
JIMBAIOT BHYTPEHHME LIEHTPATOPbI,
NPOU3BOAAT NPUXBATKY CTHIKOB,
MOC/Ie YEro LEHTPATOPbI BLIBOASAT 1
NPOU3BOASAT OKOHYATENbHYIO CBAP-
Ky CTbIKOBbIX LUBOB C MCMO/b30Ba-
HWeM YCTaHOBOK aBTOMATU4eCKoM
CBApKM 1 BpalLEHUs TPexTpyOHOIl
CEKLMM Ha NOAbEMHbIX POSIUKAX.
CBapeHHble CeKLMM TPAHCTIOPTEPOM
nepefatoT Ha JIMHUI0 KOHTPOJIS.
Mocse NPoX0MaEHUS KOHTPONS CTbl-
KOBbIX LUBOB CEKLMM C OBHAPYIKEH-
HbIMUM fleheKTamMu OTMPABASIOT Ha
PELeTKN /il PEMOHTA, a FOfHbIe
CEKLMM NOCTYMAIOT Ha JIMHUIO HaHe-
CEHIst AHTUKOPPO3UOHHOTO MOKPbI-
IS Ha 30HbI CBAPHbIX LBOB, e NPO-
W3BOZAT OnepaLyy NOAroTOBKM Mo-
BEPXHOCTY 11 HAHOCAT MOKpbITHE.
[oTOBbIE CEKLMM MepepalT Ha
JIMHWI0 COOPKM KONTIOOWHTa, Ha KO-
TOPOI1 NPOMU3BOASAT UX CBAPKY, KOH-
TPOJib, HAHECEHME 3aALLMTHOrO No-
KPbITUS HA 30HbI CBAPHbIX BOB W
CMOTKY Ha OIMH M3 [IBYX TEXHOJO-
rmyeckux 6apabaHos. Mpu 3ToM
CBApOYHbIE NOCTbI, NPUBOPbI KOHT-
OISt U YCTAHOBKM 1 HAHECeHUs
MOKPLITUA HAXOAATCA B JINHUM, HA
PACCTOAHMSX, PABHbIX [JJIMHE CeK-
unn. Hanuuue aByx TexHonornyec-
Kux GapabaHos obecneynBaeT pa-
60Ty MOPCKOro KONTIOBUHIOBOIO
YKNagumka 6e3 npocroes.
2. Hamotka KonTio6uHra
Ha 6apa6aH cygHa
Ha KoHLe KonTio6MHra, HaxoAs LEM-
CAl Ha NPOMEXYTOYHOM GapabaHe,
3aKPenAIoT TPOC C NPULLIBAPTOBAH-
Horo cyaHa (MKY). Tpocom v nebea-
KOl KOHeL, KoTIobMHra NpoTsriea-
10T Yepe3 HanpasnsiolLMe POSUKM,
HaTSXKHOE W NpaBUIIbHO-TMBOYHOE
JCTPOICTBO 1 3aKPENAAIOT €ro Ha pa-
6o4em 6apabare MKY. Mpoussoast
nepemoTKy TpyObl Ha pabouwnii 6a-
pabaH. CmoTaHHas Ha 6apabaH Tpy-
6a UCMIbITLIBAETCA BHYTPEHHMUM riAd-
PaB/IMYECKMM [aBJIEHMEM.

3. Vknaaka Tpy6onposoaa

L0 U306atbl «0 M» C MOPCKOr0 KONTIOOMHIOBOrO YKNAAUMKa
MKY BbIBOAAT Ha Tpaccy TpybonpoBofa C NOATOTOBNEHHOM TpaH-

Lweeit Ha MMHUMaNLHO AOMYCTUMYIO OCALKON CyaHa U306arty 1 cTa-
BAT Ha IKOPb. PaccTosiHWe 10 GeperoBoit NMHUM ONPefenseTcs UH-
XEHEPHO-Te0orMYECKUMI YCIIOBUAMM KOPUZOPA TPACChl MOPCKO-
ro Tpy6onpoBoAa, HO He AOMKHO bbITh 6onee 1 kM. Ha cyaHo 3aBo-
[OAT TPOC, 3aKPENIAOT ero Ha CBOOOHOM KOHLE KONTIoOMHra, bepe-
roBoi siebeKol NPOTACcKMBAIOT KONTIOOMHT [0 3aaHHOI Gepero-

BOJ OTMETKM W 3aKPENAIoT.

Puc. 4. MopcKoi KONTIOGMHIOBbIN YKNARUUK
«Apache»:

1 — 6apabaH; 2 — Tpyba; 3 — KpaH; 4 — HanpasnsowWas
pyra; 5 — annapenb; 6 — yknapuuk; 7 — npaBuiibHble
poNuKK; 8 — HaTAXKHOE YCTPOWCTBO; 9 — 3aXMMHOE yCT-
poncteo; 10 — HanpaBnaowWwas.

Fig. 4. Coiled pipeline lay «Apache»:

1 - Reel; 2 — Tubing; 3 - Crane; 4 — Guiding arch;
5 — Ramp; 6 — Laying device; 7 — Straightening rollers;
8 — Tensioning device; 9 — Clamping device; 10 — Guide.

TexHUYecKue faHHble MOPCKOIO KONTIOOMHIOBOro
yknapuuka «Apache»

Technical data of coiled pipeline lay vessel
«Apache»

[nnHa Tpy6bl
Ha GapabaHe, KM
Reel capacity, km

80 — ons Tpy6bl 102 MM,

9 — ans Tpy6bl 406 MM

80 - for 102 mm tubing 0.D.
9 — for 406 mm tubing 0.D.

MakcumanbHas mybuHa 900 — ana Tpy6sl 102 MM,

VKNaAKu, M 600 — ana Tpy6bl 406 MM
Maximum depth 900 - for 102 mm tubing 0.D.
of laying, m 600 — for 406 mm tubing 0.D.

[nametp 6apabaHa MOTanku, M 16,46

Diameter of winding reel, m

[vnametp dnaHues, m 25
Diameter of flanges, m

Pacctosanune mexpy dnaHuamu, m 6,7
Distance between flanges, m

Hecyuwas cnocobHocTb 6apabaHa, T 2000
Reel carrying capacity, t

[nuHa cynHa, M 122
Vessel length, m

Ocapgka, m 5
Draught, m

Bopgonsmeuierune, T 13500

Displacement, t
CkopocTb yKknapku, km/u 37
Speed of laying, km/h

pared for welding. Tubes are
passed by turns in three to
coplanar motion rollers. Af-
terwards two side tubes are
moved to the middle tubing
until they touch it, than in-
ternal centralizers are in-
stalled, butts tacked, further
centralizers are removed and
finally the butt joints are
welded using machine weld-
ing equipment and rotating
tubing section on lifting roll-
ers. The welded sections by
means of conveyer are trans-
ferred to an inspection line.
After the butt welds are in-
spected, faulty sections are
sent to repair, and ready sec-
tions are forwarded to anti-
corrosive coating line of weld-
ing seams, where the surface
is being prepared and coating
applied onto the surface.
The ready sections are for-
warded to coiled pipeline as-
sembly line, the pipeline is
being welded, inspected,
coated with pipe weld seam
protection and spooled onto
one of two reels. Here the
welding stations, inspection
equipment and coating equip-
ment are installed within a
line with the length equal to
the length of tubing section.
Availability of two technologi-
cal reels provides continuous
operation of offshore coiled
pipeline layer.
2. Coiled pipeline spooling
onto a vessel reel
From a moored vessel a rope is
attached to a tubing end
spooled onto an intermediate
reel. By means of the rope and
a winch the tubing is being
dragged via guide idlers,
tensioning and bending/un-
bending device and the tub-
ing is fixed on a working reel.

They spool the tubing onto the working reel. The spooled
tubing undergoes internal hydraulic pressure testing.
3. Pipeline installation up to isobath «0 m»

from offshore coiled pipeline lay vessel
Coiled pipeline lay vessel is anchored on a minimum per-

missible draught isobath near a pipeline route with a de-
veloped trench. The shore distance is defined by engineer-
ing-geological conditions of the pipeline route corridor,

but it must not exceed 1 km. A rope is being fixed at a
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Goiled tubin

BPEMSA KONTIOBUHTA lm es

4. YxnaaKa Tpy60npoBoAa ¢ ABUKYLLEroCA MOPCKOrO
KONTIOGMHIrOBOro VKAafunKa

Mocne 3akpenneHus KOHLa TpybonpoBoaa Ha 6epery HaunHaloT
aBikeHne MKY Bgonb Tpacchl ¢ 0AHOBPEMEHHOI Pa3MOTKO, KOHT-
ponem U yknagkoi konTio6uHra. B npouecce yknapku Tpy6bl ocy-
LeCTBASIOT ee HempepbIBHbIA KOHTponb aedektockonom. Mocne
OKOHYaHMA Pa3MOTKM U YKNAZKW BCEWl TpyObl, HAXOAMBLLENCS Ha
GapabaHe, NPOU3BOJAT UCTbITAHWE BHYTPEHHUM TMAPABANYECKUM
[aBJIEHWEM NPOJIOXKEHHOTO Y4aCTKa. 3aTeM KoHeL, Tpybbl repmeTy-
3MpYIOT, 3aKPENNSAIOT Ha HeM TPOC /1A NOCNeAYIOLLEro NogbeMa 1
OMyCKaloT Ha IHO C OTMeTKOI Gyem, a MKY Bo3BpalLaetca Ha 6asy
ANs HAMOTKM Ha 6apabaH cneaytoLueit Tpyobl.

Mocne Bo3BpaLLeHNst Ha MECTO, OTMEYEHHOE ByeM, KOHeL, Nposo-
JKEHHOTO yyacTKa TpybonpoBofa nofHMMaetcs Ha MKY, rae npous-
BOLAT €0 CTHIKOBKY C KONTIOOMHIOM Ha GapabaHe cyaHa. CTbikoBKa
BK/IIOYAET B ce651 CBAPKY MOMEPEYHOrO LB, ero eeKTOCKONMIO U
HaHeCeHWe 3aLLUTHOrO aHTUKOPPO3WUOHHOTO MOKPLITUA Ha CBAPHOIA
LLOB W MpUAeratoLLme K Hemy HeMoKpbITbie y4acTku. locne Bbinon-
HEHUA 3TUX OmepauMil NPOLOKAIOT YKNafKy Tpy6onposoaa Ao
NosIHOM pa3MoTKM TpyObI ¢ GapabaHa. [lanee LKA NOBTOPSETCA.

3AK/TIOYEHUE

Yknagka noaBoAHbIx HedTe- 1 rasonpoBoAOB C MOPCKOrO KOJl-
TIOGMHIOBOTO YKNAAYMKA BO MHOTUX Crlyyasx 3dheKTUBHee yKnaa-
KV TPAAMLMOHHBIMW CIOCOBaMM NOCNe0BaTEbHON CBAapKK TpyO
Ha cyaHe. HakonieHHbIi onbIT NOATBEPKAIET BbICOKYIO NPOM3BO-
AUTEJILHOCTb 3TOTO CMOCoba YKNAZKM.

YuuTbIBas NepcnekTMBLI LWIMPOKOTO 0CBOEHUSA HedTerasoHOCHbIX
MECTOPOXKAEHUI Ha Wenbdax apKTUYECKUX Mopei, Heobxo[umo
peLumnTb BOMPOC CO3AaHUA COOCTBEHHOTO MOPCKOTO KOMTIOOUHIO-
BOTO YKNaf4MKa, NPEANOYTUTENbHO NIEOBOTO KNACCa, TaK Kak Tpy-
GOYKNafoYHbIE Cyfa 3TOr0 TUMA, UMEs BbICOKYHO CKOPOCTb YKNAfKK,
obecneyar MaKcUManbHO 3dheKTUBHOE UCMOSb30BAHWE KOPOTKO-
ro MEeXU1e[0BOTO Nep1opa Npu 6osee BbICOKOM KaYeCTBe U Haflex-
HOCTV TpyOONpOBO/A, YEM MPU €r0 NPOKIAAKE C UCTONb30BAHMEM
TEXHONOTMM CBApKM TPYO Ha CyAHe UK NpU YKIAAKE CO NbAa.

[ins 0cBOEHMSA MENKOBOAHOIO POCCUIACKOTO yyacTKa Wwenbda Kac-
NUIcKoro Mopst Heo6xoaKMMo cozpaHue MKY ¢ manoit ocapkoid, cHab-
XeHHOro 6apabaHOM C BEPTUKaNbHOI OCbI0 BPaLLEHMS.
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free coiled pipeline end, a shore winch drags the coiled
pipeline to a predetermined shore point and secure it.

4. Pipeline installation from moving offshore coiled

pipeline lay vessel
After pipeline end is secured on a shore the coiled pipe-

line lay vessel moves along pipeline route simultaneously
uncoiling, controlling and laying coiled pipeline. At the time
of pipeline installation the tubing is being inspected with
failure detector. After the tubing on a reel is uncoiled and
installed, the section undergoes hydraulic pressure testing.
Afterwards a tubing end is sealed, a rope is attached to the
end for further elevation and the tubing is lowered with a
buoy. The coiled pipeline lay vessel returns to a base in or-
der to spool next tubing section onto the reel.

After the vessel returns to the area marked with the
buoy, the end of installed pipeline is elevated and attached
to the tubing section spooled on a reel. The attaching pro-
cess includes transverse welding, inspection and coating
the weld and adjacent sections with slushing protective
layer. After the job is accomplished the pipeline is being
laid until the pipeline is fully uncoiled from the reel. The
cycle is repeated.

CONCLUSION

Installation of oil and gas pipelines from offshore coiled
pipeline lay vessel in many cases is more effective than
stove pipe flange method of rolling beams. The gained
experience proves high efficiency of this way of pipeline
installation.

Taking into account prospects of wide development of
offshore oil and gasfields of arctic seas, it is necessary to
solve an issue on creation of coiled pipeline lay vessel of its
own, preferably ice-class, as vessels of this type are capable
of fast pipeline installation, providing effective use of short
ice-free period and reliable pipeline, than using stove pipe
flange method of rolling beams or installation from ice.

In order to develop shallow Russian coast of Caspian Sea
it is necessary to create such a vessel with low draught,
equipped with vertical rotation axis reel.
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BPEMS KOMTIOBVHTA lmes

OMbIT THE EXPERIENGE OF
KOJITHOBUHIOBOI'0 HORIZONTAL
bYPEHWA WELL GOILED TUBING

FTOPU3OHTAJIbHOW DRILLING
CKBAXXUHDI IN ANK BASHNEFT
B AHK «bALIHEDTb~»

NCNONb30BAHWE TOPU30HTAJIbHBIX CKBAXKWH (IC) pns paspa-
60TKM HeTAHbIX MECTOPOXKAEHWI ABNACTCA OAHUM U3 MPUOPUTET-
HbIX HaNpaB/IeHNI BOBNIEYEHNs B 3KCMyaTaLMIo TPYAHOU3BIEKae-
MbIX 3aMacoB HeTU.

0coBeHHOCTI TeosIorMYecKoro CTPOeHUs NPOAYKTUBHOTO ropu-
30HTa KaXKI0r0 MECTOPOXXAEHMS 1 MEPbI N0 NPeayNpPeXAeHNIo onac-
HOro CONMXKEHUA CTBOJIOB C paHee NPoOYpeHHbIMU CKBAXKMHAMM
ONpeaenstoT CIOKHOCTb U MHAMBMAYANbHBIN XapaKTep NPOEKTHbIX
npoduneii IC, a cnepoBatesibHO U NPEAbABASAIOT MOBbILLEHHbIE TPE-
60BaHWs KaK K NOBEPXHOCTHOMY, TaK U K My6UHHOMY 060pynoBa-
HUIO, MIHCTPYMEHTY M HaBUTaLMOHHON annapatype, paspabarbiBae-
MO /1S AaHHOTO BUAA pabor.

HoBbIM 3Tanom B passutum Gypenus IC aBnseTcs KonToOUHro-
BOe bypeHue, Npuyem 060pyAOBaHUEM U TEXHONOrMEN, pa3pabo-
TaHHbIMU OTEYECTBEHHBIMU KOMMAHUAMM.

B 50-x rogax npowunoro cronetus H.B.borgaHoBbiM Gbino npeg-
JIOXKEHO MCMONb30BaTh KONOHHbI TMOKMX TPYO /1Sl CMycKa B CKBa-
XMUHY 3EKTPOMOrPYXKHOrO LeHTPo6EXHOro Hacoca. Mpu 3ToM Ka-
6esb, MUTAIOWMIA NOTPYXKHOI 3NEKTPOABUTaTE b, Pacnosarancs
BHYTPY KOMOHHBI rMOKMX Tpy6. Mopfo6HOe peLueHie He TONbKO no-
3BOJIANIO YCKOPUTb MPOLIECC BbIMOIHEHUS CMYCKOMOAbEMHBIX One-
paLiyil Mpy CMeHe Hacoca, Ho U 0BecneynBaNo COXPaHHOCTb Kabens
NPy 3KCTIyaTaLyn UCKPUBEHHBIX CKBaXMWH. OAHAKO MpaKkTUyec-
Kas peanu3aLus 3T0ro NPeIoXKEHUs B CKOMIbKO-HUOYAb LIMPOKMX
MPOMbILLIEHHbIX MAcLITabax B TO BPEMS Obina HepeasbHa.

Torga e 6blan pa3paboTaHbl ¥ [oBEAEHb! O MPAKTUYECKOTO
BHEPEHUs) KOHCTPYKLMM GYPOBbIX YCTAHOBOK C HEMPEPBIBHOM KO-
JIOHHOM TMOKUX Tpyd — LnaHrokabens. Mo cywiecTsy, oHW npep-
CTaBMsANM cOOOI 3NACTOMETANNIMYECKME PyKaBa B0MbLIOTO AUaMeET-
pa C 3NMeKTPOrnapaBIMYECcKUM KaHanoM cBfi3u. PaboTbl mo 1x co-
3[1aHU0 MTPOBOAMIM, B YACTHOCTH, CNELManucTbl ®paHLmm 1 Hawei
cTpaHbl. COBMeCTHbIE UCMbITAHWA OCyLUecTBAAANCE B 60—70-X IT.
MPOLLJIOTO CTONETUS Ha OMbITHOI GypOBOI YcTaHOBKeE B Ypano-Mo-
BOJDKCKOM PEr1oHe, OHAKO B CUAY PAZA MPUYMH UX MPOMBbILLIEH-
HOe BHEApEHWe He COCTOANOCh.

MpoMmbiLeHHOe NpUMeHeH1e TMOKNX TPy B BYpeHUM HaYanoch
B 90-€ rofbl, @ Ve K HacTosLLEMY BDEMEHU B MUPE 3KCMYaTUpyeT-
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H.3.TUBAAY/IJINH, E.B.TAUTUH,
P.P.CAJTIMTACKAPOB, N.N.MKOHHWNKOB,
A.B.JIATOB, E.I.ACEEB, H.A.LLAMOB,
C.B.HA3APOB, 3.4.3UHATYIJIMHA
(000 UK «bawHUMNHedTb», YTHTY,
000 «Pupma “HCJ1”»)

N.Z.GIBADULLIN, E.V.TAYGIN,
R.R.SALIGASKAROQV, I.I.IKONNIKOV,
A.V.LAGOV, E.G.ASEYEV, N.A.SHAMOQOV,
S.V.NAZAROV, E.Y.ZINATULLINA

(IK BashNIPIneft, UGNTU, NSL)

THE USE OF HORIZONTAL WELLS for development of oil
fields is one of priority directions of hardly recovered oil
reserves exploitation.

The peculiarities of a producing horizon geological struc-
ture of each field and measures for prevention of dange-
rous bores approaching to the already existing wells de-
fine difficulties and individual properties of a designed
horizontal well profile, and consequently raise a demand
for the surface and downhole equipment, tools and orien-
tation systems purpose-developed for such operations.

A new stage in development of horizontal well drilling
is a coiled tubing drilling, equipped with technology and
equipment developed by domestic companies.

In the middle of fifties of a last century N.V.Bogdanov
offered to use a flexible tubing string for running in hole
an electric submersible rotary pump. A cable for the pump
powering should be located inside the tubing string. The
solution allowed not only speeding up the tripping while
changing the pump, but also provided for the cable integ-
rity in deviated wells. However at that time the fulfillment
of the proposal on commercial scale was unfeasible.



€A1 0K010 1000 KoNTIOBUHIOBBIX KOMNAEKCOB, B TOM yucne B Poccuun
— HEeCKONbKO AeCATKOB, MpUYeM B OCHOBHOM MMMOPTHbIX («Hydra
Rid», «Stewart & Stevensony, «Drecox, HRI, «Fracmaster», «Schlum-
berger» u ap.). Temnbl pa3BUTUsA 3TOTO BUAA YCTAaHOBOK Ype3Bbl-
YailHo BbICOKM. KONTIOOMHIOBbIE YCTAHOBKY YCMELIHO UCTONb3YIOT-
CS B KanuTaJbHOM W TEKYLMX PEMOHTaX CKBaXKMH, @ B nocnefHee
BpeMs 1 ANt GYPeHusi KaK HOBBIX, TaK U BTOPbIX HAKIIOHHBIX U FOpH-
30HTa/IbHbIX CTBONIOB KpynHeiiwymn komnaHuamu: 0AO «CyprytHed-
Terasy, AHK «Jlykoiny, AHK «TatHedTb», AHK «bawwHedTs» 1 ap.

B umkne cTpouTensCTBa CKBAXMHbI 3aKaHYMBAHME TaKxe ABNSA-
€TCA OfiHUM U3 OCHOBHbIX U TEXHUYECKN CIOXHbIX NPOLECCOB.
AHanu3 coctosHWs npo6iembl Mokasan, 4to GypeHue npu oTpuLia-
TeNbHOM Nepenage fiaBneHus B cucteme «ckBaxuHa—nnacr (OM[)
— e[VHCTBEHHaAA TEXHONOTUS NEePBUYHOTO BCKPbITUSA, NO3BONSAIO-
Las COXPaHWTb eCcTecTBeHHble (UNLTPALMOHHO-EMKOCTHbIE CBOIA-
CTBa NPOAYKTUBHOTO N/1acTa Np1 OAHOBPEMEHHOM NOBBbILLEHUM CKO-
pocT bypeHus.

Mpu BCKPbITUM NNACTOB Ha Aenpeccumn Haubonee BaXHOM 3apa-
Yel ABNACTCA peryiMpoBaHne A3aBNEHNA Ha MPOAYKTUBHbINA MiacT.
Bnepgble oHa 6bina pelweHa K.M.TaruposbimM, NpeanoxusLUmMM uc-
nosb30BaHKe repMeTU3NPOBaAHHON CUCTEMbI LIPKYIALMM, NO3BO-
NSIOLWEN BbI3BaTb KOHTPONMPYEMBI MPUTOK NAACTOBOrO (hrionaa
Ha 32001 CKBaXXWHbI 1 BbIMbITb €r0 HA MOBEPXHOCTb C LIEJIbIO YCTa-
HOBNIEHWA NpUpOpbl GOMAA U ONpefeneHns NiacToBoro Aase-
Hus. Mpy npofomKeHnm 3Tux pabot B.U.HudaHToBbIM ObIN paspa-
60TaH Crnocob BCKPbITUs NMPOLYKTUBHOIO N1AcTa B YCIIOBUAX Nepe-
MEHHOW Aenpeccuu, perynupyemoin CTyneH4arbiM Wi HenpepbiB-
HbIM U3MeHeHMeM M3ObITOYHOTO [aBNeHWUs ra3upOBAHHOI MPOMbI-
BOYHOM XUIKOCTU.

OpHa M3 camblx OTBETCTBEHHbIX OMepaLuii Npu GypeHuu B ycio-
BMAX PaBHOBECUS W lENPECCUN B CUCTEME KCKBAXMHA—MIACT» —
CMYCK M NofbeM MHCTPYMeHTa. Pa3paboTaHHble elwg B 20—30-x ro-
pax 3apy6exHbiMm dupmamn «Otys» u «Hyadrel», a Takke Asep-
6aiifKaHCKUM MHCTUTYTOM He(TAHOTO MALIMHOCTPOEHHUS KOMIIEK-
Cbl 060pYROBaHMs /151 CYCKO-NOAbeMa KOMOHHbI TpY6 nop, Aasne-
HMeM M3-33 HECOBEPLLEHCTBA, HU3KON NPOM3BOAUTENLHOCTU U He-
3KOHOMWUYHOCTY HALLIWU NPUMEHEHWE B OCHOBHOM TOJIbKO NPY Npo-
BEAEHUM aBapuiiHbIX paboT.

Takum 06pa3om, HecMoTps Ha To, uTo OypeHue Ha OMJ sBnseTcs
eVNHCTBEHHOW TEXHONOTWeN NepPBUYHOIO BCKPLITIS, MO3BONAOLLEN
COXPaHUTb eCcTeCTBEeHHble (UNETPALIMOHHO-EMKOCTHbIE CBOWCTBA
NPOAYKTMBHOIO N/iacTa npy OAHOBPEMEHHOM MOBbILIEHNN CKOPOC-
T BypeHus, OCTaeTcs LeNblil PR Hay4YHbIX M TEXHUYECKUX 3343y,
CAEPXMBAIOLMX MACCOBOE BHEAPEH!E JAHHON TEXHOMOTUN.

CoBmeLLasn ABe NepcreKTUBHbIE TEXHOMOTUM, N0 TEXHUYECKOMY 3a-
paxuio v nog pykosozcteom 000 «/HKMHMpUHIoBas komnaHua balu-
HUMWHedTb» AHK «bawwHedTb» B 2002 . 6611 CO3AaH NEpBbIii poc-
CUIACKMIA KONTHOBMHTOBBIV KOMMIEKC Ha 6a3e ycTaHoBKM M 4001 (Tpyn-
na komnanuin ®N[): makcumanbHoe TATOBOE yeunme UHXKEeKTopa —
440 kH, émkocTb 6apabaHa npu fuameTpe Tpybbl 60,3 MM — 3800 M,
CKOPOCTU Nofauy GypuibHol konoHHbl — 0,005...0,9 m/c.

[ns co3paHus Komniekca 6buiM NpuUBNeYeHs! ciepyiollee 060-
PYLOBaHME W KOMMaHWUMW: KONTIOOMHIOBas YCTaHOBKaA («Pugmaliy,
MWHCK); 3aKpbiTas LuMpKynaumuoHHas cuctema (HMO «bypeHuey,
KpacHopap; 0AO «Cuneprusy, Mepmb; 0AO «leodusuka»; Ya);
NpOTUBOBLIOPOCOBOE 060pyAOBaHME (BOPOHEMCKUI MeXaHNUYeC-
Kui1 3aBOLL); KOMMOHOBKA HUXHEH YacTi GYpUNIbHOM KONOHHBI —
KHBK (Mepmckuit dmnuan BHUNEBT, Mepmb; 000 «®Pupma “HCI"»,
Yipa; YbrMCKUiA rocyaapCTBEHHBIN HEMTAHON TEXHUYECKNIA YHUBEP-
cutet; BHUWTC, Oktsabpbekuit; HN® «leodusnkay, Yoa).

At that time there was developed and introduced a
design of drilling units with a continuous flexible tu-
bing string — coiled tubing. In essence it represented
a flexible large diameter metal tubing with an
electrohydraulic communication link. The development
was conducted particularly by French and domestic spe-
cialists. The joint testing was conducted in 60-70 of
the last century with drilling unit in Ural-Povolzhski
Region, however due to a number of reasons it had no
industrial implementation.

The industrial use of the flexible tubing in drilling be-
gan in 90, and to date there are about 1000 working coiled
tubing units, including units in Russia — a few dozens,
mainly foreign units (Hydra Rid, Stewart & Stevenson, Dreco,
HRI, Fracmaster, Schlumberger, and others). The pace of
development of this type of units is very high. Coiled tub-
ing units have successfully been used in a well workover
and servicing, and recently by the biggest companies:
Surgutneftegaz, Lukoil, Tatneft, Bashneft and others for
drilling of new and sidetracking of inclined and horizon-
tal bores.

In a well construction a completion is one of the main
and technically complicated jobs. Analysis shows that
underbalanced drilling is the only technology of primary
formation drilling, allowing to save natural reservoir per-
meability and porosity properties of a pay bed at the same
time increasing rate of penetration.

During underbalanced formation drilling the most im-
portant issue is a pressure control regarding a pay bed. For
the first time it had been solved by Tagirov K.M., who of-
fered to use a closed loop circulation system, that allowed
to induce a controlled formation fluid inflow to a
bottomhole zone and flush it to the surface in order to
determine the nature of the fluid and formation pressure.
While working on the subject, V.I.Nifantov developed a way
of pay bed drilling in variable underbalanced conditions,
with step or continuous variation of overpressure with
aerated flushing fluid.

One of the most critical jobs in underbalanced drilling
is a tool tripping. The developed in 20-30 years by com-
panies Otys and Hyadrel and also Institute for oil industry
of Azerbaijan equipment for tubing string tripping under
pressure due to inferiority, low efficiency, and inefficiency
was employed mainly for emergency jobs.

Despite the fact that underbalanced drilling is the only
technology for primary drilling, allowing to protect natu-
ral reservoir permeability and porosity properties at the
same time increasing rate of penetration there is a number
of scientific and technical issues preventing from mass use
of the equipment.

Combining the two promising technologies in accord-
ance with specification and under direction of Engineer-
ing company BashNIPIneft ANK Bashneft in 2002 there has
been created the first Russian coiled tubing system on a
basis of unit M4001 (FID group of companies): injector
maximum pulling force 440 kN, reel capacity (0.D. 60.3
mm) — 3800 m, running in speed — 0.005 ... 0.9 m/s.

In order to create the system there were attracted the
following companies and equipment: coiled tubing unit
(Fidmash, Minsk), closed loop circulation system (Burenie,
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BPEMSA KONTIOBUHTA Im es

TexHUYeCcKWUM 3afjaHneM B 3aBUCKMOCTU OT TUNA TeNecUCTeMb
Oblnn pa3paboTaHbl ABe MOLENMN TMLPOMEXaHUYECKUX OPUEHTATO-
pos Tna OP-95 (dupma «HC/», YTHTY), no3sonstowmx opueHTu-
poBaTb NONOXKEHWE OTKIOHUTENS BUHTOBOTO 3a00iHOTO iBUraTens
[IP-95K (N® BHWUWBT): npu pasmelueHnn tenecuctembl «Hagmp»
(HN® «leothmsmnka») — HUKe OPUEHTATOPA U Bbllle OPUEHTaTOpa
— 3aboitHas Tenemetpuyeckas cuctema 3TC-HHKT (BHUWITAC) ¢
HaAAO0NOTHBIM 3NEKTPOMArHUTHbIM Moaynem HOM-3M.

B cocras KHEK BMmecTe ¢ opueHTaTOpOM BK/IIOYAETCA BCNOMOra-
TeNbHbI 6110k BB-95 (dhmpma «HCJT»), cocToswmii M3 aBapuitHoro
pasbeauHUTENs, 06paTHOrO KNanaHa v BblpaBHUBAIOLLErO NepeBof-
HuKa. bnok BB-95 ycTaHaBnMBaeTcs Mexay OpUEHTaTOPOM W ABU-
rarefiem 15 BbINOMHEHNSA CNeLMaNnbHbIX TEXHONOTUYECKUX U Tex-
HWUYeCKMX onepaLuil.

B cooTBeTCTBMM C NNaHOM paboT no BypeHuio ckaxmHbl N2 16191
AcsiHockoit nnowaau (HIDY «YekmaryiwHedTb») KOMTIOOUHIOBbIM
komnnekcom UK «bawHWUMNHedTb» npoBena npogomkutenbHyio
MOAroTOBUTENbHYIO paboTy ans ucnbitaHus KHBK, nossonstovuyio
OPWEHTUPOBATb U PErNCTPUPOBATH NONOKEHUE OTKIIOHUTENS B NPO-
Lecce bypeHus; GypeHue B uHTepsane 1015...1075 m (no cTBony
CKBaXKMHbI) NMPeAnonaranoch BECTU TONbKO Ha ienpeccuu, peLien-
Typy GypoBOro pacTBOpa BbiAEPIKMBATb COMIACHO PeriaMeHTy.

Llenbto 6ypeHns nepBoil CKBaXMHBI C UCMONb30BAHUEM KONITHO-
GUHra GbLI0 He CTONBKO MoslyYeHne GObLIOTO NPUTOKA HedhTh Ha
LaHHOI KOHKPETHOM CKBAXMHE, CKOJIbKO 0TPaboTKa M OTIaAKa ane-
MEHTOB KOMIJIEKCA W TEXHONIOTUM B LienoM. Bbibop obbekTa ans
0npo60oBaHUsA KONTIOOUHIOBOM TEXHOMO M Obl 0OYCNOBNIEH B TOM
4Mcne ¥ BOCTAaTOYHO GObLUIOI MOLYHOCTBIO MPOAYKTUBHOTO NAaCTa.
310 6bINO HEOOXOAMMO A/IS CTPAXOBKM OT HEOXKMAAHHOTO YXOfA
TPaeKTopuUM CTBONA 33 NPeLeNbl NPOAYKTUBHOIO NNacTa, T.K. noBe-
AeHWe KONTIOBUHIOBOI KOMMNOHOBKY HIU3a OYPUIbHOM KONOHHBI ellle
HE[L0CTaTOYHO WU3Y4eHO.

0TpaboTKa TEXHONOTUM OPUEHTUPOBAHUS MHCTPYMEHT], a TaKKe
M3y4yeHwe NoBeAeHNs KOMNOHOBOK Npu GypeHnm Ha rbKIUX Tpy6ax
[adyT BO3MOXHOCTb NPUCTYNUTb K CIeAytoLeit CTaaun BHEAPEHUS
KOJTOOMHIOBOrO KOMMJIEKCa, @ UMEHHO — OypeHuio NpoayKTUB-
HbIX M/1aCTOB MasIol MOWHOCTH (2...3 M).

CTpoumTenbCTBO CKBAXMHbI NPOBOANUTCA B A4BA 3Tana: Ha NepBoM C
MOMOLLbIO CEPUITHOI BYPOBOI YCTAHOBKM OypUTCA CKBAXKMHA A0
MPOAYKTUBHOTO N/1acTa, 06CAKMBAETCA U LEMEHTUPYETCS; Ha BTO-
pOM 3Tane MOHTUPYETCS KONTIOOMHIOBbIN KOMMEKC U fanbHelilee
GypeHne — B npeaenax npofyKTUBHOTO niacta — BeAeTcs Ha ruo-
Kux TpyGax Ha fienpeccum.

[ins npoBefeHNA UCNbITaHWIA NOATOTOBAEHbI iBE KOMMOHOBKM
— KHBK 1 m KHBK 2.

Krasnodar, Sinergia, Perm, Geophysica, Ufa), blow out pre-
venting equipment (Voronezh mechanical plant), BHA
(Perm branch of VNIIBT, Perm, NSL, UFA, Ufa state oil tech-
nical institute, (VNIIGIS, Oktiabrsky, Geophysica, UFA).

In accordance with the specification, depending on a
telemetry system, there were developed two models of
hydro-mechanical orientators, type OR-95 (NSL, UGNTU),
allowing to orient the position of bent sub of downhole
motor DR-95k (PF VNIIBT), locating telemetry system NA-
DIR (Geophysica) below orientator and above orientator —
downhole telemetry system ZTS-NNKT (VNIIGIS) with elec-
tromagnetic unit NDM-EM.

BHA including orientator comprises an auxiliary mo-
dule BV-95 (NSL), comprising emergency disconnect,
backvalve and equalizing sub. The module BV-95 has been
installed between the orientator and a motor to perform
special technological and technical jobs.

According to the well No.1619G drilling job schedule on
Asyanovskaya site (NGDU Checkmagushneft) with coiled
tubing system, IK BashNIPIneft conducted preparatory
activity aimed at BHA testing, allowing to orient and log
position of bent sub while drilling, the drilling in an in-
terval 1015...1075 m (in a well bore) was planned to be
underbalanced, a mud composition was to be kept in ac-
cordance with regulations.

The purpose of the first well drilling with coiled tubing
was not only to achieve an oil recovery increase in this
particular well, but to set up and test the system parts
and technology in general. The choice for coiled tubing
trial was also defined by big thickness of pay bed. This
was necessary to secure an unexpected bore trajectory
deviation out of pay bore, since the behavior of the coiled
tubing BHA has not been studied properly.

A testing of the tool orienting technology, and also
a study of the coiled tubing BHA behavior allows to get
down to the next stage of implementation of coiled tub-
ing system namely to drilling of pay beds with low thick-
ness (2-3 m).

Well construction has two stages: during the first stage
a drilling rig drills well to a pay bed, completes and ce-
ments it. During the second stage a coiled tubing system
is rigged up and a further drilling is conducted as
underbalanced drilling within the limits of pay bed.

In order to perform testing there were two BHA prepared:
BHAIand BHATIIL.

Puc.1/Fig.1. HAZLLONOTHBIN BAOK
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XapaKrepucTuKa niacta B MHTepPBae UCMbITAHUIA:

TpelmMHOBaTbIe aHTUAPUTEI U MEprenu, N1acToBoe [aB-
neHne — 8,2 Mla; nioOTHOCTb NAAcTOBON HedTU —
879 kr/m3; 3aboiiHas Temneparypa — 20°C; MOWHOCTb
nnacta — 6,5 M; yG1Ha KPOBAY No BepTUKanu — 831 M.

Bed properties within the testing interval:
anhydrides and chalky clays, formation pressure 8.2
mPa, oil density 879 kg/m?, bottomhole temperature
20°C, pay bed thickness 6.5 m, vertical depth of roof
831 m.

NapameTtpbl 6ypoBoro pacreopa:
nnotHocTe — 1000 Kr/m?; ycnoBHas BA3KoCTb — 27 ¢;

Jtan 1
Stage 1

MPOEKTHbIN MPO®WUIb CKBAXKMHbI
PROJECTED WELL PROFILE

nokasarens gunstpauun — 4 cm3; CHC 1/10: 2/4 aMa;
nnactuyeckas Baskocte — 10 mMa ¢; guHamuyeckas
BA3KoCTb — 18...20 alla; ko3 dULMEeHT KOHCUCTEHLMK
— 18...20; ko3 puumneHT HenuHeltHocTM — 0,37...0,44;
JMNKOCTb — 3,5...4; 3ddeKTUBHAA cTeneHb aspauuu ¢
rasoBbiM (akTopom 9,3.

The drilling fluid properties:

density 1000 kg/m? conventional viscosity 27s, filt-
ration properties: 4 sm?, CHC 1/100:2/4 dPa, plastic
viscosity: 10 mPa, dynamic viscosity 18-20 dPa, con-
sistency index: 18-20; nonlinearity factor:
0,37...0,44; stickiness: 3,5...4; efficient degree of
aeration with output gas factor 9,3.

[ny6uUHa MO CTBONY CKBAXKMHBI 3eHUTHBINA yron A3nmyt

Depth of the well borehole Inclination angle Azimuth
0 0 0
692 0 0
911 50 0
1002 50 0
1020 89,2 0
1024 89,2 0
1040 90 0
1070 91 0

CoctaB KHBK 1 (puc. 1): gonoto 123,8 MF3PS; HapaonotHeli
6nok (BHWUNTWUC); peurarens Ar-95K c y3nom uckpuenenus (MNP
BHWWBT); oGpatHblit knanaH, aBapuiiHblil NepeBOAHMK, BbIpaBHM-
Batowumii nepesopHuK (upma «HCT»); MarHUTHbIA MHAWKATOP No-
noxenus otknonutens (BHUUINC) — rugpasnuyeckwit opueHTa-
Top OP 95.01 (pupma «HCI1»); Tenecucrema (BHUUTNC) — ncnbi-
TbiBaNacb C OPUEHTATOPOM BrepBble.

MpepycMatpyBanock, YTo NpK BbIsBAEHUM B mpoLecce paboT
HeucnpasHoctn ciegyet KHBK 1 3ameHuTs 1 cobpats fpyryto —
KHBK-2, onpoboBaHHyto npu TpapnLUMOHHOM GypeHun paHee.

CocraB KHBK 2 (puc. 2): gonoto IIT 123,8 MF3PS; BuHTOBO#
asurarens [IP-95K ¢ yanom uckpuenenus (M@ BHUMBT); obpart-
HbIit KNnanaH, BblpaBHUBAWWMIA nepeBofHuK (hupma «HCIT»,
YIHTY); tenecuctema (HN® «leodusuka») — ye ucnbitbiBanach
npw paboTe C OpUEHTATOPOM; YCTPOIiCTBO NoBopoTHoe YIM-95 (dup-
Ma «HCJ1») B cocTase: rugpasnunyeckuii opuertarop OP 95.01 c npo-
BOAHbIM KaHaJIOM CBA3M — CreLmasbHan anekTpuyeckan mydra
(M3N-3), Tpy6yaTblit TOPCUOH C iBYMs KabeNbHbIMW HaKOHEYHUKa-
MU NSl COBAMHEHUS C TeNleCUCTEMON U Kabenem.

The BHA I comprised (fig.1) drilling bit 123,8 MF3PS,
upper bit unit (VNIIGIS), motor DG-95k with bent sub (PF
VNIIBT), backvalve, emergency sub, equalizing sub (NSL),
magnet position indicator of sub (VNIIGIS) — hydraulic
orientator OR 95.01 (NSL), a telemetry system (VNIIGIS)
has been tested with orientator for the first time.

A provision was made if there should be any faults in
operation, the BHA I will be replaced with BHA II, which is
already tested with conventional drilling.

The BHA II (fig.2) comprises: bit III 123,8 MF3PS, mo-
tor DR-95k with bent sub (PF VNIIBT), backvalve, equali-
zing sub(NSL, UGNTU); telemetry system (Geophysica) —
have already been tested with orientator, rotating sub
UP-95 (NSL) comprising: hydraulic orientator OR 95.01
with cable link, purpose built electric coupling (MEP-3)
torsion bar with two ends for connection with telemetry
system and a cable.

Puc.2/Fig.2. ABUTATENb

MOTOR

l v 4
- ~ ~

OPWUEHTATOP C M3M-3
ORIENTATOR WITH MEP-3

ABAPWIAHBIV NEPEBOAHWUK EMERGENCY SUB ‘
BbIPABHUBAIOLLUIA NEPEBOAHWUK EQUALIZING SUB TENECUCTEMA
OBPATHbIA KNANAH BACKVALVE TELEMETRY SYSTEM

[0J10TO
DRILLING BIT

Ne8 uioHb/june 2004

ONITTEA :LNINAINDI B SFIIDOTONHIIL/ANHIMAT :JNHVIOTAdO90 N MNIOLOHXIL



TEXHONOIMMN 1 OBOPYAOBAHWUE: BYPEHUE/TECHNOLOGIES & EQUIPMENT: DRILLING

Goiled fub)

BPEMSA KONTIOBUHTA lm es

OPUEHTATOP OP 95.01 ORIENTATOR OR 95.01

OpueHTaTop COCTOMT M3 HECKONbKUX LMAUHAPUYECKUX KOpmycoB 1,
CBUHYEHHbIX N0 pe3b6e, BHYTPU KOTOPbIX PAcroNOXKeH MexaHU3M, npe-
06pasytoLii nocTynarenbHoe [BUKEHWE NOPLLUHA 2 BO BpalLaTeNbHOe
IBMKeHue wnuHaena 11,

Mo pasneHnem paboyeit cpedbl NopLieHb 2 NepeMellaeTcs BHU3.
Ha wwToKe nopLuHA NMetoTCA WKLl NPAMOYToNbHOMO ceyYeHns 3, B3aun-
MOZENCTBYIOLME C aHANOTUYHBIMM WAULAMK Ha Kopnyce 1 1 npenaT-
CTBYIOLLME NOBOPOTY MOPLUHSA 2 B UMAUHAPe. Huxke Ha WTOoKe nopLuHs
MMEKTCA BUHTOBBIE LUAWLI 4, B3aMMOZEICTBYIOLME C MOABUKHBIM Xpa-
nosukom 5. Npu xofe NopLiHA 2 BHU3 XPanoBuK 5 BpaLLaeTcs BOKpYT
0CU 1 CBOUMU NOANPYKUHEHHBIMU COGaYKaMu NPUBOAUT BO BpalLeHue
wnunaens 11 opueHTaropa.

Mpu cHUKEeHU AaBneHns paboyeit cpeabl nopLueHb 2 BO3BPALLAET-
sl B UCXO[HOE NOJIOXKeEHUe Nof AercTBueM npyxuHbl 6. Cobayku noa-
BV)XXHOTO XparnoBu1Ka 5 NpocKakuBakoT no 3yObam wnuHpaens 11, B Kop-
Myce YCTaHOBEH HEMOABWKHbIA XPanoBUK 7, aHANOrMYHbIA NO KOHCT-
PYKUMW MOABUKHOMY.

BHyTpeHHue nonoctu opueHTatopa 3anonHeHbl MacioM. s otae-
NEHUs BLITECHAEMOTO NOPLUHEM 2 Mac/1a OT paboyeil cpefibl B HU3Y opy-
€HTaTopa pacrosioXeH NOANPYXMHEHHbIN NOpLUEeHb-pasfenuTens 8.

B BepxHeit YacTu koprnyca opueHTaTopa UMeeTcs NpPUCoeAUHUTENb-
Has mydToBas pe3bba 3-73, BHU3Y Ha WNUHAENe — HUNMebHas pesb-
6a 3-73 no MOCT 5286-75.

1 10 2 3 6 9 4 5

)

N B T R R T A

‘\:'-\ B,

Orientator comprises several thread connected cylindrical bodi-
es 1, with a mechanism transforming piston forward movement
2 into rotary movement of spindle rod 11 mounted inside.

Under pressure of a working media the piston 2 moves down.
A piston rod features slots of a rectangular cross-section 3 inter-
acting with similar slots on the body I and preventing the pis-
ton from rotation in a cylinder. The piston rod features spiral
slots 4 below, interacting with a moving ratchet gear 5. When
the piston 2 moves down, the ratchet gear 5 rotates about axis
and impels the ratchet gear of the orientator 11 with its spring-
loaded ratches.

As the working media pressure decreases, the piston 2 returns
to its initial position by means of a spring 6. The ratches of the
moving ratchet gear 5 are jumping on spindle teeth 11, the body
features a stationary ratchet gear 7, with a similar design as ro-
tating one.

Internal space of the orientator is filled with oil. In order to
separate oil displaced by the piston 2 from the working media,
in the lower part of orientator there is a spring-loaded piston —
separator 8.

In the upper part of the orientator body there is a connection
thread 3-73, in the lower part — a nipple thread 3-73 according to
GOST 5286-75.

7 13 10 8 6 12 9 11
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OpueHTaTop M BCoMoraTtesbHbliA 670K MoK CTEHAOBbIE UC-
nbitanus B [1® BHUWBT u Ybumckom YBP, npombicnioBble UcnbiTa-
Hus B Hedrekamckom YBP Ha TexHMYecKoi Boae npu OypeHum Tpa-
LVLMOHHOM BypuibHOI KoNoHHO, arperatom AP60/80 ¢ Tenecuc-
Temoit HIN® «leodusunkay. OCHOBHON 3aa4elt Npy UCMbITAHAM KO-
TI06MHroBbIXx KHBK Ha flaHHOM 3Tane 6b110 Hay4uTbCs OCyLecTB-
NATb OPUEHTUPOBAHME TMAPOMEXaHUYECKUM YCTPOMCTBOM NpU pa-
60Te Ha a3pUPOBAHHON XUAKOCTU MyTeM OTPABOTKM TEXHOIOTUM
MycKa Hacoca 1 a30THOMW YCTAHOBKM.

Ha puc. 4 nokasaH hparmeHT 3anucy npoliecca paboTsl Y3108
KOMMeKca npu GypeHnu B paccMaTpuBaeMoM UHTepBane. Ha ocsix
opavHar: P — pasnenue B MlMa, Q — pacxog B M*/c; — Ha ocw
abcumcc: t — Tekyluee Bpems.

BypeHue Havanocs B 12.00 (14.03.2004 r.) ¢ Ucnonb30oBaHWeM
KHBK 1. Mocne aBYX YacoBbIX IKCNEpPUMEHTASIbHBIX PaboT No nop-
6opy napamMeTpoB pacTBOpa yAas0Ch CTabuUnU3NpoBaTh NOTOK Npo-
MbIBOYHOTO areHTa, MoJy4YuTh PacyeTHyto AEnpeccuio C ra3oBbiM
thaktopom 9,3 1 p=0,7 r/c™?, u BKNtOUUTL OpueHTaTop. MapameTpsl
pacTBopa nopbupanuce nyTeM peryniMpoBaHus AaBAeHUS Ha BXOLE
1 BbIXOAE 3aMKHYTOM LIMPKYNALMOHHON CUCTEMBI. B KOHeYHOM nTo-
re y#anocb MHOrokpartHo ocyuiectsutb noBopot KHBK Ha 440° B
npouecce GypeHus B Hy)XHOM HanpaeieHuu (Ha puc. 3 — noopoT
Ha 180° B uHTepBane 15.19-15.39; noBopot Ha 260° B MHTepBane
17.20-17.40). Bropoe BK/toueHe opueHTaropa noHagobmnocs ans
KOMMEeHCaLnW peakTUBHOTO MOMEHTa ABUraTens npu yiJIMHEHNH
roKoii Tpy6bl B Npovecce bypeHus. YenewHocts otpabotku KHBK 1
UCKNI0YMNA BO3MOKHOCTb onpobosaTs KHBK 2 Ha faHHOi CKBau-

Ne8 uioHb/june 2004

The orientator and an auxiliary unit had passed a bench
test at PF VNIIBT and Ufa UBR, field tests in Neftekamsk
UBR with industrial water while drilling with conventional
drilling string with rig AR60/80 with telemetry system
NPF Geophysica. The main target of using coiled tubing
BHA on this stage was to learn how to orient hydro-me-
chanical tool, using aerated fluid, by means of develop-
ment test of pump and nitrogen units launching.

Fig. 4 represents a part of the operation log of the sys-
tem units, while drilling in the represented log, R — pres-
sure, MPa, Q — rate m?/s, T — time.

The drilling job was started at 12.00 (14.03.04) with a
use of BHA I. After two hours of experimental works to
match drilling fluid, they managed to stabilize the flow of
a flushing agent, achieved projected pressure drop with
gasratio 9.3 and p=0.7 g/cm? and activated the orientator.
The fluid properties were determined by means of adjust-
ing inlet and outlet pressure of the closed loop circula-
tion system. As a result they managed to rotate BHA at
4400 while drilling to the desired direction (fig 3 repre-
sents a 1800 rotation within 15.19-15.39 and 2600 rota-
tion within 17.20-17.40) The second activation of the
orientator was required to equalize reactionary torque of
the motor with long coiled tubing while drilling. The suc-
cess of the BHA I application prevented the use of the BHA
II on this particular well. The obtained profile of well 1619G
is represented on fig 5.



He. MonyyeHHbIn npodunb ckBaxuHbl N2 16191 npepcrasneH
Ha puc. 5.

Pe3yneTarbl MCMbITAHNIA BBIABUAM PAL, HEAOCTATKOB rMApaBanyec-
KOro OpMEeHTaTopa, K KOTOPbIM ClliefyeT OTHECTU NOBOPOT TOJLKO MO
4acoBOW CTPESIKE, T.e. eC/IN HEO6XOAMMO YMEHBLUWUTB YO/l YCTAHOB-
ku oTknoHuTens (YY0), To HyHO Cienatb NoyTv MonHbIA 0bopoT
KHBK no yacoBoii ctpenke go Tpebyemoro YY0. 3T0T npouecc oTHu-
MaeT 0CTaTO4HO MHOTO BPEMEHM (HECKOMbKO OTKIKOYEHUIi-BKIO-
YeHMI Hacoca C BbIAEPXKKON nay3 mexay Humu). Ho ecnm 3ty oco-
OEHHOCTb OPUEHTATOPa Y4MUTHIBATL B MPOLLECCE MPOEKTUPOBAHUSA
Npouns CKBaXMHbI 1 Npu ee GypeHnm, To HeyoOCTBA MOXKHO CBe-
CTU K MUHUMYMY.

Mo pe3ynstatam GypeHnst ONbITHON CKBAXMUHbI COOpaH BOMbLLOI
MaTepuan B 3NeKTPOHHOM BUIE, U B HACTOsILLEe BPeMs UAET ero 06-
paboTka 1 aHanms.

B HacToswee pems UK «bawHWIMWHedhTb» coBmecTHO ¢ npu-
BIYEHHbIMW KOMNAHWAMM FOTOBUT K UCTbITAHUAM elLe pAg, KoMMo-
HOBOK, BK/It0Yas 3/1€KTPOMEXaHNYeCKiA OpUeHTaTop.

Mpu HeobxogumocTn B coctaB KHBK MoryT 6bITb BKITIOYEHDI Crie-
LmanbHble BUGporacuTeny — Kanuopartopel, pa3paboTaHHbIe € BO3-
MOXXHOCTbIO PaboThl B pexxume 06-

The testing results showed a number of limitations of
the hydraulic orientator. To the limitations of the
orientator could be referred — rotation capabilities only
clockwise, that means even if it is necessary to reduce angle
of bent sub, the orientator has to make almost a full turn
of BHA until it reaches the desired angle. This takes a long
time (activation and deactivation of the pump with off-
periods). But if one considers this feature of the orientator
while planning the well profile for drilling, the disadvan-
tage could be significantly reduced.

According to the results of the test well drilling, there
is a huge amount of gathered information and it is being
processed today.

Today IK BashNIPIneft along with attracted companies
prepares a number of assemblies for testing, including elec-
tromechanical orientator.

If necessary, the BHA may comprise special vibration
dampers — calibrators, designed with capability to oper-
ate as a overrunning clutch. To compensate the friction
loss of axial load as a result of deviation of well bore, the

FOHHOM MydTbI. A 1A KOMNEHcaLmm
noTepb 0CEBOI HArpy3Ku Ha TpeHue
BC/IEACTBME JIOKANIbHBIX UCKPUB/IE-
HUI CTBO/A CKBAXMHbI B COCTAB KOM-
MOHOBKM NNAHUPYETCA BKIOYATH
HaAJO0NO0THbIN TMAPOMEXaHNYECKNIA
Harpy»areJib, BbINOHEHHbII N0 Cxe-
Me «LeHTpatop — sAc». [oToBsATCA
cneuuanbHble YCTPOIiCTBA /15t BO3-
MOXXHOCTY BbIMOJIHEHWSA aBAPUIIHO-

BHA is planned to com-
i prise above-bit hydro-
. Puc. 4./Fig.4. .em | mechanical power

wy loader, manufactured
10M in accordance with
812 «centralizer — jar» de-
sign. Special tools for
coiled tubing fishing
are being developed.

i 1 om Engineering com-
] pany Bashnipineft

JIOBUNbHBIX paboT Ge3mythToBoi
ANMHHOMEpHOIA Tpy6oid.

owns drilling equip-
ment and technologies

San wdk Faa wfs |

WNHXUHUPUHTOBAA KOMNaHMA
«bawHNNNHedTb» 0bnagaer Tex-
HWKOIA 1 TexHonoruei GypeHuns Ha
rMOKMX Tpybax Ha fenpeccuu, Npu-
yeM NoJaBNsAoLAs YacTb 06opyao-
BaHuWA npousseneHa B Poccun v be-
napycu. 3ToT haKT 3HaYUTENBHO CKa-
3blBAETCA Ha CTOMMOCTU NpoBefe-
HWs paboT C UCMONb30BaHUEM KO-
TIOOMHIOBOTO KOMMJIEKCA, @ UMEHHO
CHWXaeT CTOMMOCTb CKBaX{WHbI B
5-7 pa3 no cpaBHeHWIO C MpuUMeHe-
HWeM KONTIOOMHIOBOMO KOMMJIEKCa
MHOCTPaHHOTO NPOM3BOLCTBA.

KonTiobuHrosoe bypeHue Ha
Lenpeccuy ABNAETCA MOLWHOI
TexHoNorvei, no3ponstoLei no-
AyynTb 3chEKTUBHBINA pe3ynbTar
Tam, rge fipyrue TexHonorum Gec-
cunbHbl. Ho cToumocTs npumeHe-
HWA 3TOI TEXHONOrUU LOPOXKe,
YeM «KNaccMyeckoro» GypeHus,
MO3TOMY HEOOXOAMM TLATENbHbIiA
nopnbop CKBaXMH, NPOEKTUPOBA-
HUe W B3BELLEHHbI NOAXOL, B NpU-
HATUW peLleHuit Npu OypeHuu.

#:-r-;;l‘-fﬁ ‘ﬂi i

CT unit in Bashneft

KonTio6uHroBbIit KomMnnekce
Ha 6a3e yctaHoBku M 4001 B bawHedTH

CT complex on the base of M4001

for wunderbalanced
drilling, the biggest
part of the equipment
has been produced in
Russia and Belorissia.
This fact significantly
reduces the cost of well
construction in 5-7 ti-
mes comparing to the
use of foreign coiled
tubing system.

The underbalanced
coiled tubing drilling is
a powerful technology
that allows to achieve
| good results where
A other technologies fail.
T The cost of the tech-
nology is higher than
conventional drilling,
that is why a thorough
well selection is neces-
sary, as well as planning
(designing) and meas-
ured approach to the
decision making in
drilling.

PBx — maBneHue Ha Bxoje
B rnokyto Tpy6y, MMa;

Qa3 — pacxop asoTa, M*/c;

Pnp — paBneHue B npuemHoii
émkoctun, MMa.

Pvh - pressure entering coiled
tubing, MPa;

Qaz - nitrogen rate, m*/s;

Ppr — inlet reservoir pressure, MPa.

Puc. 5./Fig.5.
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COILED TUBING EQUIPMENT — OUR PROFESSION
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