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«HE®TEIA3» B IECATbIN PA3

bonee 20 neT npowno c Tex Nop, Kak MeXAyHapoAHas BbICTaB-
ka «Hedteras» BnepBble npefcTaBuia HOBUHKM 060pyn0OBaHNSA
ANs HedTAHON M ra3oBoi NPOMbIWAEHHOCTU. [Tponsowno ato
cobbiTe B 1978 rogy B ropoae baky. HaumHas ¢ 1994 roga
«Hederas» npoBoMTCA Ha 3aBOEBABLUEM MMPOBOE NPU3HaHKUe
BbICTABOYHOM KOMMeKce «IKcnoueHTp» B Mockse.

HblHEWwHWM neTom B BbICTaBOYHOM Komnnekce Ha KpacHoii
MpecHe ¢ 21 no 25 uioHs paboTana wbunenHas, 10-1 mexay-
HapoAHas BbICTaBKa 060pynOBaHMA aNs He(TAHON W ra3oBoil
npomblwneHHocTn «HedTeras-2004».

Meponpuatue npoxoguno nop natpoHaxem ToproBo-npo-
MbllWwneHHo nanatel P®. OpraHuzatopamu camoit KpynHoi B

Poccuu u ctpaHax CHI cneumanusnpoBaHHoit MexayHapogHoi
BblcTaBKyM BbicTynuamn 3A0 «IkcnoueHTpy, hupma «Mecce [roc-
cenbgopd MM6X» (fepmaHus) M MUHUCTEPCTBO NPOMBILLIEHHOCTY
U 3HepreTuku PO,

MpofBuXeHME HOBbLIX TEXHONOTWIA, CO3aHME U BbINYCK HO-
Beiilero 060pyaoBaHUs, NepeocHaleHne MEeCTOPOXKAEHMWIA,
nepepabatbiBalOWMX U JOCTABNAOWMUX KOMMIEKCOB, A TaKXKe
MHBECTUPOBAHMUE B Hed)Tera3oBylo MPOMbIWAEHHOCTb — CYTb
W raBHble HampaBfeHWUs M06aNbHOT0 TEXHUYECKOro CMOTPa,
KOTOpbI K e umetowemyca 3Haky MexayHapogHoro Coto3a
BbICTaBOK 1 apmapok (MCBA) B atom rogy noayuun Bbiclyio
npoceccuoHanbHylo Harpagy — 3Hak BcemupHoii accouyunaumuu
BbICTaBOYHOI uHAycTpun (UFT).

BbicTaBKa 03HaKOMMNA WWPOKWUIA KPYT CNeLmannucToB 1 noTpe-
GuTeneil c HedhTera3onpPoMbICIOBOM reosiorueit u reopusnKoin,
COBpPEMEHHbIMU TEXHONOTUAMU U TEXHUKON reoNornyeckux
uccnenoBaHuii Ha HedTb M ras, co CTPOUTENbCTBOM HedTA-
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NEFTEGAZ FOR THE 10-TH TIME

Over 20 years have passed since the international exhibi-
tion “Neftegaz” represented new equipment for oil and gas
industry for the first time. This event took place in 1978 in
Baku. “Neftegaz” takes place in a recognized exhibition center
“Expocenter” in Moscow since 1994.

This summer from 21 till 25 of June in the exhibition complex
on Krasnaya Presnya 10-th international exhibition of equip-
ment for oil and gas industry “Neftegaz-2004" took place.

This event has been held under auspices of Chamber of Com-
merce and Industry of Russian Federation. The organizers of the
biggest Russian and CIS specialized international exhibition
were “Expocenter”, company Messe Dusseldorf GmbH (Germany)
und Ministry of Industry and Energy of Russian
Federation.

A promotion of new technologies, design and
manufacture of latest equipment, processing and
supply systems, re-equipment of fields as well as
investing to oil and gas industry is the essence
and main trends of the global technical show.
Besides the Sign of International Exhibition and
Fair Association they received the highest profes-
sional award — The Sign of World Association of
Exhibition Industry (UFI).

The exhibition acquainted a wide range of
specialists and customers with oil and gas field
geology and geophysics, state of the art tech-
nologies and approaches of geological investi-
gations for oil and gas, with construction of oil
and gas wells, operation of hydrocarbon fields.
The exhibition represented offshore stationary
platforms, floating drilling rigs, and equipment
for offshore oil and gas fields, safety systems
and fire extinguishing systems, chemicals and
materials, technologies and equipment for
natural gas production, storage, transportation,
processing and distribution. A special attention was paid to
automation of production and preparation of oil and gas for
transportation, environment protection, protection of pipelines
against corrosion, construction of oil, gas, oil processing and
petrochemical industry projects, including offshore structures
and many others.

There is a growing number of booths organized at state le-
vels. Many companies of Germany, Norway, Finland and France
presented their national booths.

There were presented exhibits on a showroom amounting
15000 square meters by representatives of such companies as
Gazprom, Lukoil, Yukos, Rosneft, Surgutneftegaz, TNK-BP, Ruhr-
gas, Wingas, VNG, Argus, Emerson, Du Pont, Grundfos, Sterling,
Man Turbo, Klaus Union, Demag, CIS Controls, Gedore, Linde, Lamor
(Tepmanus), Ameron International, Argus Ltd., Baker HughesInc.,
Epco, R&B industrial Supply Company, Gaz de France, Valcom
Marine&Industrie, Transgas, Fisher Rosemount AG and others.



HbIX W Fa30BbIX CKBAXMWH, C 3KCMAyaTaLMeN YINeBOLOPOAHbIX
MecTopoxaeHuit. Ha BbicTaBKe 6binn NpeacTaBieHbl MOpCKUe
CTauMoHapHble nnathopMbl, NnaByyne GypoBble YCTAHOBKM
n obopynoBaHue s pa3paboTKM HedTerasoBbix MOPCKUX
MeCcTOpOXAEeHUN, cUcTEMbl 6€30MaCHOCTU M NPOTUBONOXAPHAS
TEXHUKA, XUMUYECKUE peareHTbl U MaTepuansbl, TEXHONOTUU U
obopypoBaHue ans foObl4KM NPUPOJHOTO rasa, ero XpaHeHus,
TPaHCMNOPTUPOBKY, NepepaboTku u pacnpegenerus. Ocoboe
BHUMaHMe ObII0 YAeNeHOo aBTOMaTM3aL MK NPOLLECCOB A0OLIYM 1
NOLTrOTOBKM HE(TH U rasa K TPaHCNOPTUPOBKE, OXPaHE OKPyXka-
tolLei cpefbl, 3aLMTe OT KOPPO3KUKM 060PYLOBaHMS TPYOONpPOBO-
LOB, CTPOUTENLCTBY 0OBEKTOB HETSAHOIA, ra30BoiA,
HedTenepepabarbiBatolwen U HedTEXUMUYECKO
MPOMbILWAEHHOCTY, BKIKOYAsA MOPCKUE COOPYKe-
HUS, 1 MHOTOMY Ipyromy.

Bo3pocno uncno 3KCno3umumit, OpraH130BaHHbIX
Ha rocyfapcTBeHHOM ypoBHe. C HaLMOHaNbHbLIMK
cTeHpamu BbicTynuam upmsl lepmatum, Hopeeruw,
OuHnaHgumu, PpaHumu.

CBOM 3KCNOHATHl HAa BbICTABOYHOW NAOLWAAH,
3aHumatoweit 15 000 KBagpaTHbIX METPOB, Npo-
LEMOHCTPUPOBANU NpeacTaBUTeNU Takux dupm,
Kak «lasnpomy, «Jlykoiny, «H0kocy, «PocHedTb,
«CypryTtHedTeras», «THK-BP», Ruhrgas, Wingas,
VNG, Argus, Emerson, Du Pont, Grundfos, Sterling,
Man Turbo, Klaus Union, Demag, CIS Controls,
Gedore, Linde, Lamor (lfepmanusa), Ameron
International, Argus Ltd., Baker Hughes Inc.,
Epco, R&B Industrial Supply Company, Gaz de
France, Valcom Marine&Industrie, Transgas, Fisher
Rosemount AG u ppyrue.

HE®Tb, TA3 N TMBKUE TPYbBbI

Kak v B npegblpyLume roasl, 060pyLoBaHue uycnyru B obnactu
KONITIOOMHIa NPeoXMUAN aBTOPUTETHbIE KOMNAHWUM, PETYNSAPHO
nocelLyatolLne MOCKOBCKYIO BbICTaBKY.

Cpean HUX — WUPOKO U3BECTHbIE aMEPUKAHCKME KOMMNAHUM
Varco International (u3rotaBnuBaet 060pynoBaHue gns pabotsl
c rnokumun HKT, neiicteyeT Ha 350 paboymx nnowagKax Ha Kpyn-
HbIX MECTOPOXAEHUAX HedTH 1 ra3a Bo Bcem mupe), National
Oilwell (npon3BoanT 06opygoBaHue ans GypeHns U pemoHTa
HeTAHbIX M ra30BbIX CKBaXKMWH Ha cylue 1 Ha mope), Weatherford
(nocTaBnset B 6onee yem 100 CcTpaH MUpa TEXHUYECKME pelle-
HWS, TEXHONOTUM U CEPBUCHI ANS Pa3paboTKM U IKCNyaTaLmu
HedTerasosbix mecTopoxpaenuit), HRI Oilfield (npoussoput
MO6UNbHbIE OYpPOBbIE YCTAHOBKM /15 OYPEHUSA U KanuTabHOro
peMoHTa CKBaxWuH), bputaHckue Baker Oil Tools Distributor
(nocTaBnset 060pyaoBaHue BJis CTPOMTENLCTBA HOKOBBIX, FOPU-
30HTaNbHbIX U MHOTOCTBOJIbHbIX CKBAXWH, NPOU3BOAMUT OypeHue
Ha rubkoil TpyGe B pexxume genpeccun) u Sondex (npomssoguT
CKBAXWHHbIE 30HAbI AN KapoTaxa 06CaXXeHHOW CKBaXMWHbI,
my6UHHbIE TArAYN AN FOPU30HTANIbHBIX CKBAXMH).

CBonM «xNe6OM» KONTIOOUHT CYMTaeT YKpauHCKas CepBuC-
Has komnaHus 000 «PeruoH», Bnepsbie 3asBUBWAA 0 cebe
Ha «HedTerase» B 3TOM rofy ¥ y4acTBOBaBLIAA B 3KCNO3ULUU
coBMecTHo ¢ napTHepom — Zakfad Robét Gérniczych — nonbckoii
KOMNaHuWew, BEIMOMHAWEN psag paboT no BOCCTAaHOBIEHUIO
CKBAX¥WH C UCnosib30BaHMeM KonTiobuHra. (O coTpyaHuyecTBe
000 «PeruoH» u Zaktad Robét Gorniczych mbl pacckasbiBanu B
BOCbMOM HOMEpE XypHana.)

BmecTe ¢ TeM, KpynHble pOCCUIACKME KOMMNAHWK, UCMONb3Y-
folLMe KONTIOOUHT, CO3AaBas, Mo CYTH, BHYTPEHHUE CEPBHUCHbIE
nofpasAeneHus, no-npexxHeMy He NO3ULMOHUPYIOT €50 B Kavec-
TBE O[LHOTO W3 HanpaB/eHMil CBOEN AeATENbHOCTU. YNOMUHAHMUE
0 KONTIOOUHTOBOW TEXHONOTUM GypeHus HeTAHbBIX U ra3oBbIX
CKBAXXMH NpyW Aenpeccum Mbl Hawnu B ogHom 13 yknetos 0AO

COILED TUBING TECHNOLOGY ON THE SHOW

As it already used to be, the equipment and services in the
field of coiled tubing technology were represented by compe-
tent companies, visiting Moscow show on a regular basis.

Among them there are wide-known American companies —
Varco International (manufactures equipment for coiled tubing
services, operates at 350 major oil and gas fields worldwide).
National Oilwell (manufactures equipment for drilling and
servicing of oil and gas well onshore and offshore), Weatherford
(supplies technical solutions and services for development and

-

operation of oilfields to over than 100 countries of the world),
HRI Qilfiled (manufactures mobile drilling units for drilling and
workover of wells), british Baker Oil Tools Distributor (supplies
equipment for construction of side, horizontal and multibore
wells, performs underbalanced drilling with coiled tubing
and Sondex (manufactures well sondes for cased well logging,
downhole tractors for horizontal wells).

A Ukrainian servicing company considers coiled tubing region
asits primary source, a company that first has been announced
at Neftegaz this year, and took part in the exhibition along with
partner Zaklad Robot Gorniczych — a polish company performing
a number of activities for well servicing with coiled tubing.
(The cooperation between Region and Zaktad Robét Goérniczych
has been presented in 8-th issue of the magazine).

YKpauHcKoe npeanpuATUn «PernoH»
OKa3bIBaeT ycayru no Gypexuio n
KanuTaJibHOMY PEMOHTY CKBAXMUH C
npUMeHeHMeM KONTIOOMHIOBbIX Tex-
Honoruif, 06yCcTPOMCTBY U 3KCMJyaTa-
Lumn HehTerasoBbix MECTOPOXKAEHUN,
npoBeAeHUI0 reohUsn4ecKux nccie-
[OBaHUW U MHTEHCUMKAL MU NPUTO-
Ka hniouaoBs, paspa6oTKe NpoeKToB
reosoropasBefoyHbIX PaboT, ONbITHO-NPOMbILLJIEH-
HOW U NPOMbBILINIEHHON Pa3paboTKe MECTOPOXKAEHUM,
CTPOMTENbCTBY CKBAXXWH, NOACYETY 3aMacoB NoJe3HbIX
MCKONaeMmblXx.

Ukrainian company Region renders services of drilling
and well workover with coiled tubing technologies,
completion and operation of the oilfields, logging and
stimulation of fluid inflow, logging projects develop-
ment, pilot and pilot-industrial development of the
fields, well construction, calculation of the treasures
of the soil.
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HK «bawHed by, Bnepsble Nony4uBLUEN ONbIT NPUMEHEHMUSA KO-
TIOOUHIOBOrO 6YpeHUs, OCHOBHOE 060PYLOBAHUE U TEXHONOTUH
KoToporo pa3paboTaHsl cneumanuctamu Poccumn u benapycu.

Cpenu poccuinckux KOMNaHUM, NpeaaoXuUBLINX UHCTPYMEHT U
060pyRoBaHue Ans konTo6uHra, — 3A0 «M3mepoH» (paspaboTka
W NPOWU3BOACTBO MHCTPYMEHTA U 060PYLOBaHWUA AN PEMOHTA
HehTera3oBbIX CKBAaY¥MH U PEMOHTHO-U30M15LMOHHBIX paboT), 000
HNM «BYPUHTEX» (pa3paboTka M NpOU3BOACTBO MHCTPYMEHTA
Ans 6ypeHus 1 KanuTaibHOro peMoHTa ckBaxuH), 0AQ «A3numyT»
(pa3paboTka, NPOM3BOACTBO, BHEAPEHUE TEXHUYECKUX CPEACTB,
MaTepuanoB M TEXHONOTWiA B 061aCTW OypeHus U KanuTaibHOMo
pemoHTa HeTAHBIX U ra30BbIX CKBAXUH, HedTerazonobbiun)
n 000 «bawHUNWUHedTb» (HUOKP B 06nactu goblum, coopa,
NOATOTOBKM, TPAHCNOPTUPOBKM HedTU U rasa).

W, KoHeuHo, Henb3s He YNOMAHYTL OCHOBHOIO NPOMU3BOSUTENS
KonToOMHIoBoro 060pyaoBaHus Ha EBpo-A3nMaTckoM KOHTUHEH-
Te — rpynny komnaHuit ®U[, koTopas sBnseT co60M yLaYHbIi
npumep opraHu3aluuu NpoU3BOACTBA BbICOKOTEXHONOMUYHOM
KOHKYPEHTOCNOCOBHOW TEXHUKM HAa NOCTCOBETCKOM NPOCTPaH-
cTBe. TpaguuMOHHYIO HedTeraszoyto BeicTaBKy B Mockse OU[,
nocewyaet B NATHIA pa3. Ha doHe yyacTus B BeicTaBke noyTh 800
3KCMOHEHTOB W3 1BafLATW YeTbIpeX CTPaH CTEHA Fpynnbl KOMMa-
HUA OU[] npuBneK W1poKoe BHUMAHWE crneunanncToB. Ha Hem
Obl1 NPefCTaBeH NONHbIA TUNOPA3MEpPHbIN AL KONTIOOUHIOBbIX
arperaroB Ans GypeHus U peMOHTA CKBAXWH, @ TAKXKe nocneaHue
pa3paboTKu rpynnbl B 061aCTU UHCTPYMEHTA.

HA3BAJICA TPY3[JEM...

Mo3uuus Befylero nocTaBlmKka KONTIOOUHIOBOro 060py-
[0BaHMA Ha poccuiickoM pbiHKe 06s3biBaeT: ®U[ npogon-
aeT foOpylo TpaguLMIo NPOBEAEHUSA crewmnanu3npoBaHHbIX
CeMUHapoB U cobupaeT BOKPYr ce6s efNHOMBbIWIEHHUKOB U
napTHepPOB MO OCBOEHMWIO TEXHONOTUI TMOKUX Tpy6. Mpopon-
KEeHMeM 3TON MPAKTUKK CTaN COCTOABLIMIACA 22 UIOHA B 3ane
1-ro naBunboHa ceMuHap «KonTioOMHT B HedTerasgobbliye.
WTorn n nepcnekTusbl».

Kak 06bl4HO, TOH 3afan 6ecCMEeHHbIi pyKOBOAUTENb CEMU-
Hapa — npe3ugeHT rpynnel ®U[ Nleonunpg py3annosuy, faslwimnii
COOCTBEHHBIN aHaNN3 NpoLecca pasBuTUs KonTiobuHra B Poccuu
W Apyrux ctpaHax. OH oTMeTUn GonbluMe yCnexu, JOCTUTHYTbIE
POCCHIACKMMM CMELMaNUCTaMU B OCBOEHUU KONTIOOUHTOBbIX
TEXHONOTUW, U NOZENUCA CBOUM BULEHUEM HaNpaBAeHUH,
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Major Russian compa-
nies using coiled tubing,
have developed its inter-
nal servicing departments,
still do not position these
departments as one of the
company activities. The
mention on coiled tubing
underbalanced drilling
methods of oil and gas
wells we found in a leaflet
of Bashneft, a company
that first gained the ex-
perience of coiled tub-
ing drilling application,
the major equipment and
technologies have been
developed by specialists of
Russia and Belarus.

Among servicing com-
panies offering tools and
equipment for coiled tub-
ing, there are: Izmeron
(development and manu-
facturing of tools and equipment for drilling and workover
activities), Azimuth (development, manufacturing, introduc-
tion of technical means, materials and technologies in the
field of drilling and workover of oil and gas wells, oil and
gas production) and BashNIPIneft (research in the field of
production, collection, preparation and transportation of
oil and gas).

And of course one should mention the main equipment
manufacturer on European and Asian continent — FID group
that is a successful example of high-tech competitive equip-
ment production on post-soviet territory. FID visits Neftegaz
for the fifth time. Against the background of 800 exhibits from
24 countries-participants a FID booth attracted attention of
specialists. It represented a complete product range of coiled
tubing units for drilling and servicing of wells, as well as new
developments of the new tools.

BAWIHY mleEﬂ"""‘Il
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Komnanua Zaktad Rob6t Gérniczych
(3aBopa ropHonpoMmbILNEHHbIX paboT)
HaxoauTca B llpuKapnartbe, Konbi6enu
NoJIbCKON He(hTAHOW NPOMbILLJIEH-
HocTu. CepBUCHasA MpMa OKa3bIBaeT
— BbICOKOKAYeCTBEHHbIe YCAYru no
npoBefeHUI0 NoA3eMHOro peMOHTa
K 0 CKBAXXUH, MOHTAKy ry6MHHOrO 1
Ha3eMHOro 060pyA0BaHNA CKBAXKUH,
BefleHUI0 UHTEHCU(DNKALMOHHbBIX
pa6ot, npoBeaeHuio paboT c UCNONb30BAaHUEM KONITIO-
6MHroBOro 060pyAOBaHMA U a30THBIX YCTAHOBOK, paboT c
npMMeHeHMeM KaHaTHOW TeXHWKU, NPOBEeAEHUI0 FTMAPOAU-
HaMUYECKUX TeCTOB.

Company Zaktad Robét Gérniczych (a factory of mining)

is located in Carpathian region, a cradle of polish oilfield
industry. Servicing company renders high quality services
on downhole well servicing, installation of downhole and
surface equipment, introduction of stimulation activi-
ties, rendering of coiled tubing services and nitrogen
equipment, wireline techniques, fluid testing.




Ha KOTOpbIX HEOGX0AMMO COCPESOTOUNTD YCUAIUA B AANbHENLLEM.

Janee cneumanuctel ®U[ pacckasanu o TeXHUYECKUX HO-
BUHKax, paboTa Hag KOTOpbIMU BeAeTCs B rpynne KOMNaHuii B
HacToswee Bpems. Peds Wwna o KONTIOOUHIOBOM KoMNeKCe Ans

OypeHUs CKBaXUH Ha filenpeccum u
CUCTeMe HanpaBneHHoro BypeHus
(BBICTYNNEHME HayanbHKMKA OTAEeNa
HedTerazoBoro 060pyaoBaHuUS
C.B. Kabnawa), o TeXHONOTUYeCKMX
onepaumusax, BbINONHAEMbIX NpU
noMolm KONTIOUHTA, U BHYTPH-
CKBAXWHHOM MHCTpyMeHTe Anf
UX OCyLLeCTBAEHNA (BbICTYNNEHNE
BeayLero KoHcTpykTopa A.A. Bek-
BepTa). WHTepecHbIMK 6biin fo-
knagbl «Komnnekc o6opynoBaHus
AN PEMOHTA CKBAXWH Ha HE(TAHbIX
nnatopmax» 3aMecTuTens Aupex-
Topa Y «HosuHkax I.11. KykaHkoBa
n «[porpamMmHoe obecneyeHue npo-
Lecca KonTOUHIoBoro bypeHus»
BeflyLLiero MHXXeHepa-nporpamMmmucra
M.B. KocuoBa. MpeactaButenu gpy-
rux Komnauuii: gupektop AnTech

ToHU MuKeBCKM, IaBHbI KOHCTPYKTOP BUHTOBLIX TMAPOMALLUH
HMO «bypoBsas TexHuka» [.®. bangenko n gp. — pacckasanu o
CBOUX AOCTUMKEHUAX B 06/1aCTU NPUMEHEHUSA KONTIOBUHTA.
XapaKkTepHoi 4epToi ceMUHapa ABNAETCA €ro LeMOKPaTU3M:
NPUHUMATb B HEM y4aCTue MOryT BCe Xenawwue. CEFOIJ,HFI

Koraa 6oNbLWMHCTBO MEPONPUATUIA TaKOro poaa
nnaTHble, becnnatHoe yyacTue U perynspHoe
npoBefeHne ABAAIOTCA NPUBNEKATENbHbIMU,
0C06EHHO ANs HebONbIINX KOMNAHWIA, Kenaw-
WX NpeAcTaBUTb CBOIO MPOAYKLMIO U YCAYTY B
obnactu konTio6uHra. OctaeTcs HagesTbCs, YTo
Tpaguuus ByaeT NpopoNKaThCs, a KOJANYECTBO
YYaCTHUKOB — pacTy.

MexpyHapopHas BbicTaBka «HedTeras-2004»
ABNAETCA BAXHbIM UHCTPYMEHTOM OOMEHA WH-
thopmaLmen 1 [enoBbiX KOHTAKTOB CNELMaNMCTOB
HethTepobbIBatOWE U HEQTEXMMUYECKOI Npo-
MbllwneHHocT Poccun. IMeHHO Ha Takux Kpyn-
HbIX MepONpUATUAX, KaK NMPaBuI0, MPOMCXOAAT
[eNoBble BCTPEYN U aHHOTUPYIOTCA KOHTPAKTBI,
KOTOpble, peann3ysach, B fanbHEAlWeM Cayxart
OCHOBOWM MOCTYNaTeNbHOro pa3BUTMA OTPaCIu B
LeNIoM 1 KONTIOOMHTa B YaCTHOCTHU.

i
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IN FOR A PENNY, IN FOR A POUND

The position of the leading supplier of coiled tub-
ing equipment on Russian market obliges FID to con-
= tinuetradition of holding specialized workshops and
gathering associates and partners for assimilation of
new technologies of coiled tubing. A continuation
of the practice was held on 22 of June in a hall of
1-st pavilion workshop “Coiled tubing in oil and gas
recovery. Results and perspectives.”

As a rule the pitch has been set by permanent
leader of the workshop — president of FID Leanid
Hruzdzilovich, who stated its point of view on coiled
tubing development in Russian and other countries.
He stated a big success achieved by Russian special-
istsin the field, and also shared his point of view on
activities that need a concentration of forces.

y  Further specialists of FID told about technical
novelties they work now on. They informed about
coiled tubing system for underbalanced well drilling

and system of controlled drilling (the report of chief of Department

of oil and gas equipment S.V.Kablash) about services performed
with the coiled tubing and downhole tools for the services (report
of chief engineer A.A.Vekvert). There were presented interesting
reports “Equipment complex for well workover
on offshore platforms” of deputy director of

Novinka G.P.Kukankov and “Software for coiled

tubing drilling process” of chief engineer P.V.

Kostsov. Representatives of other companies:

Tony Mizhevski, AnTech director, chief engineer

of hydraulic machines of Burovaya Technika

D.E.Baldenko, and others presented their prog-

ress regarding coiled tubing field.

The distinctive feature of the workshop is
its democracy, anyone who wants may join
in the workshop. As the major part of such
events now are not free, free participation and
reqular workshops is attractive especially for
small companies, that would like to present its
equipment and services in the field of coiled
tubing. Let us hope that the tradition will be
continued and number of participants grow.

The international exhibition Neftegaz-
2004 is an important exchange tool of
information and contacts for specialists of oil industry and
petrochemical industry of Russia. These events provide oppor-
tunities for business meetings, contract announcements, that
being fulfilled, are the basis for field development in general,
and particularly of coiled tubing development.
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PEMOHT CKBAXWH
W NOBbLIWWEHUE HEDPTEOTAAYN

B.A. lllypunos,
ompexrop HII «IPKT»

V.A. Shurinov,
director of NP CRKT

WELL WORKOVER
AND STIMULATION

OF OIL RECOVERY

COBbITUE/EVENT

22-23 utoHs 2004 200a xypHan «Hegpmezasosas Bepmukasib»
u usdamesnbckuii dom «MHGopMayus u uHBeCmuyuU» nposeu 8
KoH(bepeHy-3ane 2ocmuHuyb! «PeHeccaHc-Mocksay 1-10 mexoyHa-
PDOOHYI0 NPaKMUYeCKyIo KoHbepeH Ut «PeMoHm CKBAXUH U noBbI-
weHue Hegpmeomoayuy. 00HUM U3 UHGOPMAYLOHHbIX CNOHCOPOB
MeponpuAsmUs BbICMYNUA U XYPHAN «Bpems konmobuHaa.

HecmoTps Ha To, 4TO B Ha3BaHUe KOHdepeHUMn Obln BbiHE-
CEH TPAaAMLMOHHbIA TEPMUH KPEMOHT CKBAXWHY, BPAL X OH B
NONHOW Mepe 0TPa3uA CYLHOCTb 60NbWOro pasHoobpasus co-
BPEMEHHbIX BbICOKOTEXHOOTUYHbIX OMEpaLuil, HanpaBeHHbIX
Ha YBENMYEHME NPUTOKA, NOBbLIWEHWE HedTeoTaaun U bonee
MoJIHOE W3BJIeYEHUE 3aMacoB MECTOPOXAEHMN, O KOTOPbIX
Wna pedyb Ha MeponpuaTuu. Ha Haw B3msa, GanKe K UCTUHE
Gbina 6bl Tema 06CyKaeHNs, 0603HaYeHHan Kak «TexHonorum
peMoHTa 1 3aBeplaiowei (asbl IKCNYaTALUU CKBAXKMUHY, U
MMEHHO BTOPas YacTb 3TOT0 Ha3BaHUs ONPeAenseT akTyanbHOCTb
TEXHONOFUYECKUX onepauuit ans 6obWNHCTBA POCCUMCKMUX
MECTOPOXKAEHUI, NPOLIESWUX BEPXHIOK TOYKY XapaKTepUCTUKM
0TayM NNacTos.

Kpyr o6cyxpaBlmxcs Ha KoHdepeHLUU BONPOCOB-TEXHO-
norunii 6ein TpaguuMoHHbIM: TPT, 3ape3ka 60KOBbIX CTBOJOB,
“3015UMsA BOJONPUTOKOB, KONTIOOUHIOBOE GypeHue.

06weit TeHAEHLMEN BCEX TEXHONIOTUI ABNAETCA NOBbIWEHUE
HaYKOEMKOCTM, TEXHUYECKOTO YPOBHs 060PYA0BaHMSA, WWMPOKOE
“cnoab3oBaHue KonTiobuHra. lMpogonKaercs npouecc pasaene-
HUA PYHKLMIA [OObIBAIOWMX U CEPBUCHBIX KOMNaHMii. «CepBuc-
Hble KoMnaHuu 6epyT Ha cebs Bce 6oMbLUE PUCKOB, HAPAAY C He-
bTaHbIMK KoMnaHuaMuy (Myita Mabog, komnanus Expro Group).
06 aTom xe rosopun HOpuit beneHbkuit — maBHblii cneuuanuct
MHM 0NO «HK «Jlykoitnx». B cBA3n c 3TUM nepef, A06bIBAOLMMY
KOMMaHWUAMM Npu BbiGOpe napTHepa BCTaeT BONPOC KOMMETEHT-
HOCTM U 40OPOCOBECTHOCTU CEPBUCHBIX KOMNaHWIA. [JupekTop
npoekta no PN YMN3 0AO «tranckHedTeras» Imutpuii Kapasli-
MOH OTMETUJ, YTO, KaK NOKa3a OnbIT paboTbl, HE BCE CEPBUCHbIE
KOMNaHWW pacnonaratlT JOCTaTOYHO KBaNU(ULUPOBAHHbIM
nepcoHanom Ans o6paboTku U aHanusa MHGOPMaLUN CIOXK-
HbIX MPOLECCOB,
TaKuX, Hanpumep,
kak I'P. B vacr-
HOCTU, He BCe To-
TOBbl BbIMONHUTb
DonbLUMe 3aKauKu
nponnaHTa, Ko-
L TOpble JOCTUIN
B «OHI» ypoBHs
{ 460-500 TOHH
(dpupma «[Metpo-
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On 22-23 of June 2004 the “0il&gas vertical” magazine and
publishing house “Information and investments” held the
first international practical conference “well workover and oil
production intensification” in conference hall of hotel “Renais-
sanse-Moscow”. One of the information sponsors was “Coiled
Tubing Times” magazine.

Despite the
term “well work-
over” in confer-
ence name, it
could hardly
reflect the wide
range of state
of the art high-
tech operations
aimed at inflow
increase, oil pro-
duction stimula-
tion and full recovery of field deposits, that were mentioned
during the event. According to our point of view the topic
“technologies of workover and final stage of well exploita-
tion”, was closer to the truth, namely the second part of the
title defines the actuality of technological operations for the
majority of Russian fields, that already are behind of top res-
ervoir recovery.

The topics discussed on the conference were usual: hydraulic
fracturing, sidetracking, water inflow insulation, coiled tubing
drilling.

The main trend of all technologies was the growth in high-
end technologies, equipment technical level, wide use of coiled
tubing. A division of functions of servicing and producing
companies keeps going on. “Servicing companies undertake
more risks along with oil companies” (Puya Mabod, Expo
Group). Yuri Belenki, chief specialist of NK Lukoil also told
about it. In connection with this producing companies face
the issue of competency and honesty of servicing companies.
Project manager of Yuganskneftegaz Dmitry Kardymon stated
that working experience has shown that not every servicing
company possesses highly qualified personnel for processing
information of complicated projects, for example such as hy-
draulic fracturing. In particular not every company is ready to
pump more proppant, as they reached in YNG of 460-500 tones
(PetroAlliance). The solution of the issue is to invite several
competing companies.

The lively discussion has been caused by information of
project manager for oil and gas recovery stimulation Andrei
Smarovosov on local fracturing of layer with use of mechani-




AnbsHC»). Bbixon 13 TaKOro NONOXKEHUA BUAUTCS
B MPUBNEYEHUUN HECKONbKUX KOHKYPUPYIOLLUX
KOMMaHMU.

OUBNEHHYI0 AUCKYCCUIO BbI3Bana MHdopma-
LMA MeHe[Xepa NPOeKTOB N0 MHTeHCUbUKaLmum
Lobbiun HedTu 1 rasa «LWnombepxe» AHppes
CmapoB0o30Ba 0 NOKaNbHOM ruppopaspoise
nnacta (I'PM) c ncnonb3oBaHneM MexaHUYECKUX
pasfnenutenen, cnyckaembix Ha rubkux HKT.
Mpu o4eBUAHBIX MPEUMYLLECTBAX TEXHOAOMUM
COMHEHUs CMeLnanncToB Bbi3Bana BEPOATHOCTb
pa3BUTUA TPELWMH B BepTUKaNbHOM Hanpasne-
HUU 1, KaK CNeACTBUe, pa3pylleHUs nepemblyek,
OTAENAWMNX BOJOCOAEPKALME TOPU3OHTHI.
ABTOpbI TEXHONOT UM PEKOMEHA0BAIN NEPeA Npu-
HATMEM pelweHuns o nokanbHom [Pl TwartenbHo
aHanM3upoBaTb KOHKPETHYIO reodu3nyeckyto
06CTaHOBKY.

BbicTynjieHWs y4acTHUKOB CBUAETENLCTBOBANN
0 6o/blIOM Nporpecce B TEXHONOMUAX 3ape3ku
u 6ypeHus 6okosbix cTBonos (cney-KPC). JTa
TeXHONOTUA, NPUMEHABLUAACA paHee, N0 CNOBaM
HOpus beneHbKoro, i1s MMKBUAALMM aBapWIA, KOrga
Lpyrve cnocobbl OKasbiBanuch He3eKTUBHLIMY,
CerofiHs ABNAETCA OQHOM U3 OCHOBHbIX 418 yBENM-
YeHus fobObluM HethTH 1 raza. Kpome Toro, 3apeska
GOKOBbIX CTBOJIOB ABNAETCA ID(PEKTUBHBIM CMO-
coboM OypeHUs pa3BefOYHbIX CKBAXMH, TaK Kak
CToMMOCTb BypeHus 6OKOBOTo CTBONA B 3—4 pasa
HUXe CTOMMOCTU Pa3BeA0YHON CKBAXMUHbI. MeHs-
loTCA nopxoapl K bypeHuio 6oKoBbIx cTBoN0B. OT
OypeHus «BCIENYIO», KAk XapaKTepHO BblCKa3ancs
MeHe[Kep N0 pa3paboTKe KOMMIEKCHBIX PeLIeHui
komnanuu «LUniomGepe» Kpuctuan KeHHesuH,
CerofHsa npousolen nepexos K TeXHONOTMAM
BbICOKOTOYHOIO HanpaBieHHOTo OypeHus, Tpebyto-
Lero NPUHLMNUANBLHO HOBOTO YPOBHS NPOBeAeHus
aHann3a KOHKPETHOI reoIorMYecKoii 06CTaHOBKH
1 npoeccUoHanbHOM NOJroTOBKM NepcoHana.
Cpok okynaemocTu 60KOBOro CTBOAA B Cpef-
HeMm cocTaBnset 12 mecaues. HOpui beneHbkuin
NpuUBEN AaHHbIE MO CTOMMOCTU paboT: cTpou-
TenbcTBO 6oKoBOro cteona B 000 «Jlykoin - 3a-
nagHas Cubupb» coctasnset 17,8 mnH py6neit
npyu CTOMMOCTU HOBON HAKIOHHOMN CKBaXMWHbI
18,5 mnH, B «Jlykoin-lNepmb» COOTBETCTBEHHO
5,51 27,8 MH.

OrpaHuyeHus ans OypeHus GOKOBLIX CTBONOB B
HacTosLee BpeMA CBA3aHbI C MaNbiM IMaMeTPOM
CKBaXMH (146 1 168 MM), U3 KOTOPbLIX NPOU3-
BOAMTCS 3ape3Ka, W C BbICOKOI BEPOATHOCTbIO
aBapuNUHOCTU npu GypeHuu BOAU3U BOLOHACHI-
weHHbIx ropusoHToB (B. Wunbuos, OAO «Cyp-
rytHedTerasy»). He BnonHe pelweHa npobnema
3aKkaHumBaHua. OfHaKo BCe TPYLHOCTU ONpas-
AblBaeT BblCOKasA 3PhEKTUBHOCTb TEXHONOUMU.
Tak, 1e6UT YeTbipexXCTBONLHON CKBAXMUHbI, N0
nHcdopmauuu B. Wunbuosa, npesbicun Hayanb-
Hbl B 15-20 pas!

Mo cnosam B. Hudantosa (000 «BHUNTA3»),
BaXXHO BbIOpaTb ONTUMANbHYIO ANUHY FOPU30H-
Ta/IbHOrO YYacTKa CKBaxMHbI. HellenecoobpasHo
AenaTb ero YpesMepHbiM: N0 OpeHOYPrcKoMmy
OMbITY, ONTUMANbHA AJIMHA — OKONO 250 M.

bonbwoi MHTepec y ayanTopuu Bbi3Bana
uHdopmaums Knyta XoseHa (Baker Oil Tools)
u npeactasutenen TaTHUMWHedTs Kamuns

cal separators deployed with
coiled tubing. Taking into ac-
count evident advantages of the
technology doubts are cast upon
the possibility of cracks develop-
ment in vertical direction, and
as a consequence destruction of
straight arches separating water-
containing horizons. The tech-
nology authors recommended
conducting a thorough analysis
of the geophysical conditions
before making decision on local
fracturing.

The participant speeches
proved considerable advances
in sidetracking technologies
(specialist of well workover).
This technology has been em-
ployed earlier (according to Yuri
Belenki) for accident elimina-
tion, and is one of the most
important programs for oil and
gas recovery increase. Besides,
sidetracking is the efficient way
to drill exploratory wells, as the
cost of sidetracking is 3—4 times
lower than the cost of explor-
atory well. From “blind” drilling,
as said manager for development
of complex solutions of Schlum-
berger Cristian Zhennevin, today
they made a switch to technolo-
gies of precision directional drill-
ing that requires a completely
new level of analysis of particular
geological conditions and profes-
sional personnel training. The
payback term of lateral averages
12 months. Yuri Belenki brought
data on sidetracking cost in Luk-
oil-Western Siberia, that amount
17.8 mln of rubles, while the sot
of new inclined well - 18.5 mln,
Lukoil correspondingly 5.5 and
27.8 mln of rubles.

The sidetracking restrictions
today are connected to small well
diameter (146 and 168 mm), they
sidetrack from, and high prob-
ability of accidents while drilling
next to water-saturated horizons
(V.I. Shiltsov, Surgutneftegaz).
The issue of well completion is
not completely solved. However
all the issues are justified with
high efficiency of the technolo-
gy. The recovery rate of four-bore
well according to V. Shiltsov in-
creased comparing to the initial
rate in 15-20 times!

According to V.Nifantov (VNII-
GAS) it is important to choose
optimum length of horizontal
well section. It is inexpedient to
make it of excessive length, ac-
cording to Orenburg experience
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lapudoBa v HurmatbsiHa XaMUTbSHOBA O TEXHOJIOTUAX W OMbITE
NPUMEHEHU: PACLIMPAIOWNXCA CUCTEM.

CopepxatenbHoim Obin goknag Enedbl Pymsanuesoi (0il
Technology Overseas), NOCBALLEHHbIA CO3AAHUI0 CEPUMN NONIUMEPHBIX
renei, AAnTeNbHOe BPeMs COXPAHAIOWMX TEKYYECTb NPU BbICOKUX
Temnepartypax.

KpacHoi HWUTblO Yyepe3 GOMbLWMHCTBO BLICTYNAEHUI Ha KOHde-
peHLMM npoLuna TeMa KonTioOuHra. KonTiobuHroBbIMMU yCTaHOBKaMK
aKTMBHO NOMb3YIOTCA U HedTAHUKK, 1 ra3oBuku. Mo cnosam B. fe-
HepanoBa, 3amecTutens masHoro uHxxeHepa Cl «BbetcosneTtpoy», B
JCOBUSX 3TOW KOMMAHWM UCNOJb30BaHWe TMOKUX Tpy6 N03B0NMNO Obl
o6oiiTuch 6e3 mylweHus CKBaxuH 1 nogbema noasecku HKT, oxeatuts
rMAPOAMHAMUYECKUMU UCCNEAOBAHUAMM BOJbLUEE YNCTIO CKBAXMH.
Kpome TOro, C NoOMOLLbIO TEXHONOTUIA U TEXHUYECKUX CPeACTB Ha
rmbkux Tpy6ax MoxHO npomssogutb ounctky HKT B ckBamuHax,
M30/1pPOBaTb BOAONPUTOKM, MPOU3BOAUTb YCTAHOBKY MOCTOB.

MpoAoXKaeT COBEPLIEHCTBOBATLCA KONTIOOMHTOBAA TEXHUKA.
Bunn Teitnop (Hydra Rig, rpynna Varco) coo6wwmn 06 ycoBepLueH-
CTBOBAHWUM NPUBOAA MHXEKTOPA, BbI3BAHHOM HEOOXOAMMOCTbIO
pelweHns 3afay, BOZHUKAKWUX Npu GYpeHUn C KONTIOOUHIOM.
YcoBepleHCcTBOBaHA CUCTEMA Nepexofa Ha HOBbI pasmep Tpyo.
b. Teitnop pacckaszan 06 Mcnonb3oBaHMM AECATUKUIOMETPOBOIA
rMbkoi Tpybbl anametpom 60 MM ans GypeHus ¢ KoNTIOUHTOBO
ycTaHoBKoi Ha CaxanuHe. Bonpockl KonTio6uHrosoro Gypexus
NOCTOSAHHO NOAHMMANMUCh YYACTHUKAMMU, XOTA CReLnanbHO 3Ta
TeMa He 00CYXAanach, TaK Kak BbIXOLMMA 32 PaMKM TEMbl KOH-

tdhepeHuum.

the optimum length is about 250 meters.

An increased interest has been attracted by information
of Knut Hoven (Baker Oil Tools) and representatives of Tat-
NIPIneft Kamil Garifov and Nigmatian Hamiltov on technol-
ogy and experience of use of expanding systems.

A report of Elena Rumiantseva (0il Technology Overseas)
on creating of polymer gels, that keep liquid properties for
longer periods at increased temperatures was very interest
deserving.

The point of many reports was coiled tubing. Coiled tubing
units are actively used by oil and gas workers. According to
V.Generalov, deputy chief engineer of Vietsovpetro, the use
of coiled tubing allowed to avoid well killing and pulling out
of hole of tubing hinges, conduct hydrodynamic research of
bigger number of wells. Besides, with the help of technolo-
gies and technical means on flexible tubing it is possible to
clean tubing strings in wells, isolate water production, and
install plugs and bridges.

Coiled tubing equipment is getting more and more ad-
vanced. Bill Taylor (Hydra Rig, a Varco company) informed
on advanced injector drive, which is caused by coiled tubing
drilling. The system of tubing 0.D. change has also been
improved. Taylor told on use of 10 km coiled tubing, 0.D.
60mm for coiled tubing drilling in Sakhalin. The issues of
coiled tubing drilling are constantly been brought up, though
the topic has not been especially discussed, as it is out of
the conference frames.

B uenom, oueHunBas Kpyr pacCMOTPEHHbIX Ha KOH(bepeHLmn BO-
MPOCOB C NO3ULMU KONTIOBUHTA, MOXHO OTMETUTb, YTO MPOAOIKAETCA
NpoLLeCc aKTUBHOTO 3 HEKTUBHOMO NPOHUKHOBEHUSA KONTIOBUHIOBBIX
TEXHONOr WA NPaKTUYEeCKU BO BCe chepbl fesTeNbHOCTH HedTera3osblx
KOMMNaHMii, B HEKOTOPbIX U3 KOTOPbIX, Takux kak KPC, onu 3aHumatot
LOMUHUPYIOLIME NO3ULMH, B APYruX, Takux Kak [P, 6ypeHne 60KoBbIX
CTBOJIOB HAXOAATCA B CTajUM aKTUBHOIO pa3BUTUA.
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In general, evaluation the discussed issues on the confer-
ence from coiled tubing point is it possible to admit that
there is a penetration of coiled tubing to all the fields of
oil and gas companies, in some of the companies (servicing
companies) they occupy the dominant positions, in others
(fracturing) the sidetracking is on a stage of active devel-
opment.



OCOBEHHOCGTH NPOU3BOACTBA
HENPEPLIBHbIX TPYb

Ixox Ilepcen,
Precision Tube Technologies

John Pursell,
Precision Tube Technologies

COILED TUBING -
A MANUFACTURER’S
CHALLENGES

TEMA HOMEPA/COVER STORY

HenpepbiBHas Tpyba NpoAOKaAET 3BONIOLMOHUPOBATL B Ka-
YecTBe MOLYHOTO MHCTPYMEHTA /1A NpoBefeHus paboT B HetTe-
ra3oBblX CKBaXMHaX. ITO pa3BUTUE ABNAETCA PE3YNLTaTOM TOTO,
4YTO NPOU3BOAUTENMN HENPEPbIBHOW TPYObI Pelwunn HeKoTopble
KntoueBble BONPOCHI, OHOBPEMEHHO MOAMEPIKMNBAA BbICOKOE
KayecTBO NMPOAYKTa, KOTOPOro 0XMAAKT CEPBUCHBIE U HedTe-
razosble KomnaHuu. Ctumynom sBunock Bce 6osblias rmy6uHa
OypeHUs CKBAXWH Ha KONNEKTOPAX C BbICOKMMU TEMMEPATYPOil
v pasnexunem. Takue ycnoBus TpebyioT yBenuyeHus SAnHbI Kon-
TIOOMHIOBOTO MHCTPYMEHTA, 6oNee NPOYHBIX U TAXKENbIX TPYO C
60oMblel TONWMUHON CTEHKU.

3a nocnegHue 15 net 06bIYHbI pa3mep HeNpepbIBHO TPYObI
BbIpoc ¢ 1; 1,25 u 1,5-AwoimoBoro HapyxHoro auametpa (0.D.)
Tpy6bI (€ 25,4 MM) Bo 1,75; 2,375; 2,625; 2,875; 3,25; 3,5 v faxe
4,5 ploiima (114 mm). Kauectso matepuana yay4ywunocs. Mpegen
TEeKy4YecTu yBenuyunca ot 3Hayenus B 70 000 psi (620 MIMa)
£0 90 000, 100 000 1 110 000 psi (980 MMa). TonwmHa CTEHKM
BbIPOCNAa C MAaKCMManbHOW BeNUYUHbI, cocTaBnasluen 0,175
Atonma (4,45 mm) po 0,250 aroitma (6,35 Mm).

Mpou3BofuTENU HENPEPBLIBHON TPyObl TaKKe NPOAOIKMUIN
paboTy C UCXOLHBIM MATepPUanoM M NPOKATHLIMU CTaHAMMU AN
yNyyleHus kayectsa 6azoBoro metanna. Lienblo 3Tux yeunuit
6b110 04UCTUTL Ga30BbI METaNN HaCTONbKO, HACKOJbKO 3TO
BO3MOXHO, 4TOObI YAANUTb BKIKOUEHWSA U YCTPAHUTL PAacCioeHune
B rOTOBOM NpoAyKTe. B CBA3M ¢ 3TUM B HacTosilee BpeMs Ha
MeCTOPOXAEHUAX AOCTaTOMHO PEAKO BO3HWMKAIOT Npobiembl,
CcBfi3aHHble ¢ fedekTom MaTepuana Tpyob.

Mpon3BOANTENN HENPEPbIBHOW TpYObl M CTanenuTenHble
3aBOJbl pa3paboTanyu BbICOKOMPOYHbIE MaTepuanbl, KOTopble
VBEANYUAM Pabounii AMana3oH KONTIOOMHIOBOTO MHCTPYMEHTA.
JlocTynHOCTb 3TUX MaTtepuanoB NO3BOAUAA U3MEHWUTb MHOMUE
napameTpbl Npou3BoAcTBa. bbinn pa3paboTaHsl, UCMbITaHbI U
npUMeHeHbl NpoLeaypbl CBapku TPyObl B NONEBbIX YCIOBUSAX,
4TO6bI HAREXHOCTb TPYD U3 HOBBIX, MPOYHBIX MAaTEPUANOB ObiNa
TaKOM Xe, KaK 1 Mpu UCNONb30BAHMK NEPBOHAYaNbHO pa3pabo-
TaHHOro Matepuana.

MupoBas noTpe6HOCTb B yrNeBoAOPOAAX NPOJOIIKAET pacTy,
CKBaXWHbI OypATCA Ha Bce Gonblume mMyObUHbI, YTO NPUBENO K

Ta6nuua 1. CooTHoOWeHUe pa3mepa U ANUHbI 6e3MyTOBbIX TPY6
Ninametp Tpy6bI (AlOIAMBI / MM)
Coiled Tubing 0.D. (in / mm)
1,50/ 38,1
1,75/ 44,5
2,00/50,8
2,375/ 60,3
2,875/73,0
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Coiled tubing continues to evolve as a powerfull tool in the
oil and gas well service business. This evolution is the result
of coiled tubing manufactures having overcome several key
challenges while still maintaining the high product quality that
coiled tubing service providers and oil companies have grown to
expect. Driven by wells around the world being drilled deeper
into hotter and higher-pressure reservoirs, these challenges
require coiled tubing strings that are longer, stronger, heavier,
and with greater wall thickness.

Over the past 15 years, common coiled tubing sizes have
increased from 1, 1.25, and 1.5-in. outside diameter (0.D.) to
sizesincluding 1.75, 2, 2.375, 2.625, 2.875, 3.25, 3.5,and 4.5 in.
Material grades have increased from 70,000 and 80,000 psi mini-
mum yield strength material to 90,000, 100,000, and 110,000 psi
minimum yield strength materials. Wall thickness has increased
from a maximum of 0.175 in. up to 0.250 in.

The coiled tubing manufactures have also continued working
with the steel mills to improve the quality of the base material.
The focus of this effort has been to make the base material as
clean as possible in order to eliminate inclusions and lamina-
tionsin the finished product. Today, it is rare for any base-metal
defects to be shipped to the field.

Coiled tubing manufactures and steel mills also developed
higher strength materials that pushed the coiled tubing oper-
ating range. As these new materials became available, manu-
facturing parameters were modified. Field welding procedures
were also developed, tested, and implemented to ensure that
the reliability with the new, stronger materials was the same
as the original products.

As the world demand for hydrocarbons continues to grow,
reservoirs are being drilled at ever-increasing depths. In re-
sponse, better manufacturing techniques, higher quality steel,
and stronger materials have led to a dramatic increase in coiled
tubing lengths. Since 1998, the number of strings over 17,000 ft
in length hasincreased by 35 %. As string length has increased,
so has tubing size. Table 1 shows the size and length of one
manufacture’s record coiled tubing strings.

These strings present a challenge for the manufactures on

Table 1. Record Lengths
NnuHa Tpy6bI(dyThbl / M)
Coiled Tubing Length (ft / m)
28700/ 8747
24818 / 7564
29 765 /9071

25040 / 7631
19 810/ 6037
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Puc. 1. Mnockas ctanbHas nosoca (LITPUNC), NOAAIOLLAACA B CTaH
Fig. 1. Flat Strip Feeding into Mill

PE3KOMY YBENUYEHWIO BAMHBI KONTIOOUHIOBOTO MHCTPYMEHTA.
370, B CBOIO 04epedb, NOTPeHOBANO YNYUIWEHUA TEXHOIOTUM
NpPOU3BOLCTBA, MOBLIWEHWUA KAYECTBA CTANU U YBEIUYEHUS
NPOYHOCTW MaTepuana.

C 1998 roga uncno KONOHH AnuHoi cBbiwe 17 000 ¢yToB
(5100 ™) Beipocno Ha 35 %. C yBennyeHuem panHbI KONOHHBI
YBENMYMBAIOTCA Tpebyemble YCNOBUAMU TEXHONOTUI NpoBege-
HUs paboT U NPOYHOCTU pa3Mepbl TPYObl (AMaMeTp U ToNWMHA
cTeHku). Tabn. 1 nokasbiBaeT fuaMeTpanbHblil pasMep U AnuHy
Tpy6bl O[HOTO U3 NPOU3BOLMUTENEI HEMPEPBIBHbIX TPYO.

3TV BAMHHbIE KONOHHbI TPY6 NpPEeACTaBAAOT CNOXHOCTb ANs
NpPOU3BOAUTENA BO MHOTMX acnektax. OLHUM U3 KJIOYEBbLIX
MOMEHTOB fBAsETCA TOT (aKT, uTo GapabaHbl C NJIOCKOI
CTaNbHON NONOCOM (WTPUNCOM), KOTOPAs NOAAETCs B NMpo-
KaTHbIA CTaH, ABNAIOTCA KPYNHOrabapuTHeIMKU U TpebyioT
3HAYUTENbHOM MOLWHOCTY M MOMEHTA KpyyeHus ans padoTsl
(cm. puc. 1).

Mopo6Hble BOMPOCH! B OTHOLWEHKM pa3Mepa W Beca NPOAyKLMUm
BCTPEYAIOTCA U Ha BbIXOAHOI CTOPOHE CTaHa. MoCcKObKY roTo-
BbIM NPOJYKTOM ABNAETCA TPpyba, TO pa3mep GapabaHa ans ee
HaMOTKM Ha ipYroM KOHLLe 3HaunUTeNbHo 6onblue, 4em 6apabaHa
Ana wrpunca (cM. puc. 2).

BONbWHUHCTBO ANMHHBIX KONOHH MCNoNb3yiloTca Ans paboTt
B KPUTMYECKMX YCIIOBUAX M 3aKa3blBAKOTCA KakK TpyObl He-
NpepbiBHOTO U3rOTOBNEHUS, 6€3 CTbIKOBBIX CBApPHbIX WBOB.
Mo3ToMy MaTepuan He JOMKEH UMeTb JedeKTOB No BCeil
ANWHE, CBApUBaHWE JOKHO ObiTb HEMPEPbLIBHBIM U MOXET
ObITb HUKAKMUX NepeboeB C 31eKTPUYECTBOM HA NPOTAKEHUM
6onee YeMm 8-4aCcoBOro NpoLLecca U3roToBneHus. B pesynsrate
NPOU3BOACTBO ANIMHHbIX KONOHH TPYO OKa3bIBAETCA JOCTATOYHO
CNIOXHbBIM NPOLLECCOM.

OnHWM U3 CaMbiX CNOXKHBIX MOMEHTOB ABAAETCA AOCTAaBKa
KOJIOHHbI C 3aBOfA-U3rOTOBUTENA Ha Tpebyemoe mecTo. Mu-
HUMaNbHbIA pa3mep cepaeyHuKa 6apabaHa foMKeH ObITb Kak
MUHUMYM B 40 pa3 Gonblie AMamMeTpa HAMOTAHHOM Ha Hero
TpyObl, NO3TOMY HenpepbiBHbIE TpyObl GONbLWOTO AMAMeTpa
TpebyloT 60NbWOro fUaMeTpa CepaeyHuKa U camoro b6apa-
6aHa. bapabaHbl MOTyT UMeTb AuameTp cebilwe 215 floitMoB
(okono 5,5 m).

KonTio6MHroBbI MHCTPYMEHT 60MbIWIOTO fUaMeTpa U3ro-
TaBJAMUBAIOTCA U3 B0Jee TONCTOrO MeTanna, YTo NPUBOJUT K
ropasfo 60onblieii TAXECTU KONOHH, ANIMHHbBIE HEMPEPbIBHbIE
KOMIOHHbI MMetoT Bec cBbiwe 100 000 pyHTOB(45 TOHH). Pa3-
Mep U BeC 3TUX 6ONbLIUX KONOHH 3aTPYLHAIOT U YAOPOXKAKOT
AOCTaBKy. [lns norpy3ku u TpaHcnopTupoBku GapabaHos
MOTyT noTpe6oBaTbca GoNbWME KpaHbl U CneLuanbHble
rpy3oBuku(puc. 3).

several fronts. One key issue is that the flat-strip assembly
wheels which feed the mill are larger and require significantly
more horsepower to turn (see Figure 1).

Similar size and weight issues are encountered at the fin-
ished end of the mill. However, because the material is a tube
at the finished end, the spool size is significantly larger (see
Figure 2).

Most long strings are used in critical applications and are
ordered as “continuous milled” strings with no tube-to-tube
butt welds allowed. Making long strings without butt welds is
difficult due to several factors: the material must not have any
defects over the entire length; the weld process cannot have
any interruptions during the entire manufactured process; and
no power interruptions can be tolerated during the 8-plus hour
milling process. As a consequence, these long strings present a
manufacturing challenge.

One of the biggest challenges is getting the string from the
manufacturing plant to the location where it is needed. The
minimum core size of the reel is 40 times the outside diameter
of the coiled tubing. The larger size coiled tubing requires
larger cores and very large spools. Spools have been made with
heights in excess of 215 in. The larger coiled tubing sizes are
also made with heavier wall material, which results in much
heavier strings; coiled tubing strings have been made in excess
of 100,000 lbs. Both the size and weight of these large strings
make moving difficult and expensive. Large cranes and special
trucks may be required to load and transport the spools.

When coiled tubing strings are needed immediately at distant
global locations, planes may be the only way to get the string
there in a timely manner (see Figure 4).

Looking forward, there will be increased demand for stronger
materials that can withstand more corrosive environments.
However, this presents a quandary. One of the mechanical

Puc. 2. bapabaH nocne M3rotoBneHus
Fig. 2. Spool after Milling
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Puc. 3. Morpy3ka KpaHoM
Fig. 3. Crane Loads

B cnyyae, Korga KONTIOGUHTOBbIE KONOHHBI CPOYHO He-
06X0ANMO [OCTaBUTL B yAaNEHHYID TOYKY 3€MHOrO Wapa,
CaMoneTbl MoryT GbITb e[UHCTBEHHbLIM CPEACTBOM [OCTABKM

(cm. puc. 4).

B Gyayliem 0XMLaeTCs NOBbIWEHHBIA CNPOC Ha Gonee
NPOYHbIE MATEPUANbl, KOTOPbLIE CMOCOGHBI BbIAEPKUBATL
elye bonee arpeccusHble cpeabl. 0fHAKO Ans U3roTos-
JIEHUs HEMPEPbIBHBIX TPY6 3TO NpeACTaBASET HEKOTOPYIO
CNOXHOCTb. 06LEN3BECTHO, YTO OHOI U3 IABHBIX MexXa-
HUYECKMUX XapaKTePUCTUK, HAPAAY C NPefenoM NPoYHOC-
T, ABNSAETCSA JONYCKAEMOe OTHOCUTENIbHOE YAJIUHEHUE
WAW 31aCTUYHOCTb MaTeprana. XopoLue xapakTepucTukm
VOJIMHEHWs MaTepuana no3BoNsoT OCYLECTBAATL UUKU-
Yeckue u3rnbaHus TpyObl, NpoucxofsaiLue B npolecce
CNYCKONOAbEMHbIX paboT. 06LIYHO MaTepuansl € BbICO-
KUMUW Npefenamm NpoYyHOCTU UMEIT AOCTAaTOYHO Majible
OTHOCUTE/IbHOE YAJIMHEHWE W 3NACTUYHOCTb. Mo3Tomy
npUMeHeHe BbICOKONPOYHOro MaTepuana B HEKOTOPbIX
CIyYasnx MOXKET UMETb OTPAHUYEHMUS U3-3a HU3KUX 3HaYe-
HWi1 OTHOCUTENLHOTO YANMHEHUs. B nepByto ouepeap 310
OTHOCUTCS K MaTepuanam c Npeaesom Tekyyectn 6onee
120 000 psi (1070 MNa).

B nocneaHee Bpems NpoM3BOLMTENU HeNpepbIBHbIX
Tpy6 obpawatoT Bce 6osbluee BHUMAHWE Ha MaTepuansl,
VCTOMYMBbIE K BO3[ENCTBUIO KOPpOo3um. B HacTos-

properties that make coiled tubing unique is the elonga-
tion and ductility of the material. The good elongation
properties of the material allow the repeated bending
that occurs during operations. Stronger materials have
a tendency for lower elongation and less ductility. The
quest for higher strength material will at some point
reach a limit due to the low elongation properties of
high-strength steels. That point may have already been
reached with 120,000 psi yield materials.
Corrosion-resistant materials are the latest materials to
be looked at by coiled tubing manufacturers. Coiled tub-
ing is not very resistant to the corrosive effects of carbon
dioxide exposure. Chrome alloys offer the potential to
dramatically increase coiled tubing's ability to handle
carbon dioxide environments. Several materials are cur-
rently being tested and are showing very good results in
corrosive environments while still exhibiting excellent
elongation, yield strength, and ductility. However, as
with all materials, limits exist. Current testing will help
determine the suitability of these new corrosion resistant
materials to various oilfield wellbore environments.

Coiled tubing offers many manufacturing challenges. The
business will grow only if the manufacturers continue to pro-
vide high quality products that deliver performance and value
in the field.

Puc. 4. [loctaBKa camonetom
Fig. 4. Plane Travel

lee BpeMs KONTIOBUHTOBLIA MHCTPYMEHT IBASETCA
He 0YeHb CTOMKMM K KOPPO3UOHHOMY BO3LENCTBUIO
ABYOKMCM yrnepoAa. [lns pelweHus 3toii npobnembl
NPUMEHAIOTCA CTaNu, NETMPOBAHHbIE XPOMOM, KOTO-
pble MPOXOAAT UCMbITAHWA U NOKA3bIBAIOT XOpOLUKE
pe3ynbTaThl B KOPPO3UOHHBIX CPEfAX, NPY 3TOM Ae-
MOHCTPUPYs NPEKPACHOE COOTHOLIEHNE YAJIMHEHUS,
npeaena Teky4yecTu 1 anactuyHoctu. OfHaKo, Kak 1
A5 BCEX MaTepuasoB, Ans TaKux cTanei cywecTsy-
10T HEKOTOpble orpaHuyeHus. Tekylme ncnbiTaHus
MOMOraioT onpeaesnTb NPUrogHOCTb 3TUX HOBbIX,
YCTOMYMBLIX K KOPPO3WUM MATEPUANOB ANs Pasiny-
HbIX Cpef, HAaXOAAILMXCS B CKBAXUHeE.

Kak BuaHo u3 Bcero Buiecka3saHHoro, npous- | John Pursell recieved a BS in Petroleum Engineering from Texas A&M
BO/JCTBO HenpepbiBHbIX TPy6 ceA3aHo ¢ 6onbwum | University in 1988. He worked for Camco Coiled Tubing Services for 10 years
KonuuectBoM npo6nem. 3ToT 6usHec Gynet passu- | holding posistions as a Technical Service Engineer, Coiled Tubing Drilling
BaThCSA TONLKO B TOM cNlyyae, ecnv nponssogutenn |  Manager in Alaska, and Technical Manager in Houston. He spent 3 years
6yAyT NPOAOMKATL BbINYCK BbiCOKOKayecTseHHbix | Working for REDA as technical manageer for CT Deployed ESP’s. Mr. Pursell
MPOAYKTOB, KOTopble obecneunBaloT Hagnexalee | has been at Precision Tube Technology for 3 years working as Technical Sales
KauecTBo 1 PaboToCnoco6HOCTL 060pyaoBaHusa Ha | and Marketing Manager.

MeCTOpPOXAeHUN.

John Pursell nonyyun cteneHb 6akanaepa B HedTe-
npombicnoBom aene B yHusepcutete A&M Texac B 1988
rogy. OH pa6otan B Camco Coiled Tubing Services B
TeyeHue 10 neT, 3aHUMas JOMKHOCTU TEXHUYECKOTO
WHXXEeHepa Mo 3KCMJyaTalyuu, YNpaBsioLLero KosTko-
OGUHTOBbLIM OypeHMeM, M TEXHUYECKOro AUPEKTOpa B
XblocToHe. B TeyeHue Tpex neT oH pabotan B REDA B
KayecTBe TeXHMYecKoro avpektopa ans ESP (anekT-
PUYECKUI NOTPYXKHOI HACOC), CMYCKAeMOro Ha KoNTHo-
GuHroBOM Tpybe, 3aTem Tpu roga — B Precision Tube
Technology B KayecTBe ynpasnstoLiero otaena cobita
W AMPEKTOpPA MO MAPKETUHTY.
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B CIINCKE «100 NIY4LINX
TOBAPOB POGCHI~»

A.M. Ko3nosckumn,
reHepanbhbii aupexTop 0AO «YpanJIVKrpy6omaur»
C.U. IIbixos,

aupekrop mo kavecTBy 0AQ «VpanJIVKrpyOmani»

A.M. Kozlovsky,

General Director of UralLUKtrubmash

S.I1. Pykhov,

Quality Assurance Director of UralLUKtrubmash

IN THE LIST OF
“100 BEST GOODS
OF RUSSIA”

TEMA HOMEPA/COVER STORY

0AO «YpanNlYKtpybmawy» — efUHCTBEHHOE pocCUICKOe
npepnpuaTue, npoussopallee ANMHHOMEpPHblE TpyObl B ByH-
Tax, NpefHa3HayeHHble AN PpeMOHTa U OypeHus HedTAHbIX U
ra30BbIX CKBAXWH C MOMOLLbIO TEXHONOMMI KONTIOOMHIA U Ans
NPOKNaAKMN NPOTAXEHHbIX TPYOONPOBOA0B 6€3 LONOAHUTENbHBIX
nonepeyHbix CTbikoB. B 2000 rogy npoaykuua npennpuatua
cTana naypeatom HauuoHanbHoOW nporpammbl «100 nyywmx
TOBapoB Poccum».

“PHOTO: URALLUKTRL]B_MASH ®0TO: YPAINYKTPYBMALL!
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3aroToBKa ana npoussoacTsa bAT
Steel strip for CT manufacturing

TexHonorus npoussoactea ATb OAO «YpaniYKrpybmaw»
cobcTBeHHas (nateHT PO N22170633), a o6opyaoBaHue oTe-
yeCcTBeHHOe, HO COBPeMeHHOe, 3a4acTylo yHuKanbHoe. B 2003
rogy ObinY BbiAENEHbI LONONHUTENbHbIE MHBECTULMU U 3aNylLEHa
NMHUA 06bEMHOI TepMo06PaboTKM Tena TpyObl B IMHUM CTaHa.
I7a NMHMA NO3BOASAET NOAYYATb OLHOPOAHbLIE CBOIWCTBA TPYObI
HenocpefCcTBEHHO B NPOLIeCCe ee CBapKy, KOPPEKTMPOBATb 3TH
CBOJICTBA B WIMPOKOM AMANa3oHe U CyWeCTBEHHO YIyyluThb
KauecTBO BbIMyCKaeMblX Tpy6 W yBennUYnUTL 06bEM WX MPOM3-
BOACTBA.

MpoLlecc Npon3BOACTBa HAYMHAETCSA CO BXOAHOTO KOHTPONS
WTPUNCA — KOHTPONIA FEOMETPUM, MeTanNorpauyeckoro KoH-
TPONA, OCMOTPA NOBEPXHOCTHU, aHanNnU3a CONPOBOAUTENbHbIX
LOKYMEHTOB, KOHTPO/A XMMUYECKOTO COCTaBa KaxAoi nnas-
Kn meTanna. KoHTPoNbHYIO NPOBEpPKY XMMUYECKOT0 COCTaBa
MeTanna roToBblx Tpy6 NPOBOAAT Ha OfHOM OGYHTE, U3rOTOB-
JIEHHOM W3 MapTUX CTanu OAHOW Nnaeku. [na KaXaon nnaBku
MeTanna NpoBOAAT MeTannorpacduyeckne UCCNeA0OBaHUSA, B
npouecce kotopbix no FOCT 1778 oueHNBAIOT 3arpA3HEHHOCTD
HemeTanau4yeckumn BrntoueHusmu. 0T6op npob Ans onpepe-
NIEHWA XMMUYECKOTO COCTaBa CTalu NPOBOAAT B COOTBETCTBUM

m N29 ceHTabpb/september 2004

UralLUKtrubmash is the only Russian enterprise manufactur-
ing coiled tubing for workover and drilling of oil and gas wells
and for pipeline installation without any butt-welds. In 2000
the products of the enterprise became prize-winners of national
program “100 best Russian goods”.

UralLUKtrubmash has own technologies of coiled tubing
manufacturing (Russian Federation patent No2170633), has
domestic often unique but state-of-the-art equipment. In
2003 additional investments were allocated and mill of heat
treatment of tubing in tube mill was launched. This equipment
allows to obtain similar tubing properties directly during weld-
ing process, adjust these properties and significantly increase
tubing quality and increase output volume.

The manufacturing process starts with acceptance test
of the strips — geometry inspection, metallographic checks,
surface inspection, analysis of accompanying documents, and
control of chemical composition of each cast. The chemical
composition test is performed with one coil manufactured
from one steel cast. Metallographic checks are conducted
for each cast, they evaluate the rate of nonmetal particles in
accordance with GOST 1778. The sampling of steel chemical
composition is conducted in accordance with requirements
of GOST 7565. Chemical analysis in accordance with GOST
22536.0-22536.9, GOST 18895, GOST 28473.

While extension of rolls, the end of strip has been cut at
angle to strip axis and wells with the end of the next strip. The
weld is than heat processed, weld reinforcement is smoothed
out and 100 % checked with ultrasonic method. After weld-
ing the weld seam in the mill is 100 % magnetoferrosound
inspected. The longitudinal and bevel seams of coiled tubing
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YKpynHeHue wtpunca
Strip coarsening



¢ TpebosaHuamm MOCT 7565. Xumuyeckuin aHanus — no NOCT
22536.0-22536.9, TOCT 18895, IOCT 28473.

Mpu yKpynHEHUU PyIOHOB KOHEL, NOI0CH! OTPE3at0T NOJ, YITIOM K
0CV NONOCHI M CBApUBAIOT C HAaYaNoM cnepyoleii nonocsl. CBapHoe
COefiMHEHME TepMUYeCcKU 06pabaTbiBatoT, 3a4MLLAIOT 3aN04 UL
ycuneHue csapHoro wea u 100 % KOHTPONMPYIOT VbTpa3ByKo-
BbIM MeTofioM. Cpa3y nocne cBapku CBapHOM LIOB B IMHUM CTaHa
noasepraetcs 100%-HoMy MarHUTO(eppo30oHLOBOMY KOHTPOSIO.
MpoAonbHbINA 1 KOCON CBAapHbIE WBbI AJIMHHOMEPHbIX TpYO, U3-
rOTOBNIEHHbIX M3 cTann 10TM®, nocne Tepmoo6paboTky UMetoT
OfHOPOAHYI0 MUKPOCTPYKTYPY C MUHKUMANbHOW TONLMHOI 6enoii
MONOCKK, @ TaKXKe [JOCTaTOYHO HU3KYIO TBEPAOCTb B 30HAX LWBA U
OKONO LB, KOTOPAs OAMHAKOBA C TBEPAOCTbHI0 OCHOBHOIO MeTanna,
4TO CBMAETENbCTBYET O XOPOLLEN CBAapUBAEMOCTM CTaNN.

B npouecce nponssoacTBa TpyObl NOABEPralTCA TEXHONO-
rMYECKUM UCMBITAHUAM HA pa3favy M COWMBaHNE, MEXaHU-
YeCKUM ucnblTaHUAM Ha pactsxeHnue, 100%-HoMy Hepaspy-
WwallweMy BUXPETOKOBOMY KOHTPOJIO BCEro CeYeHUs Tpyobl,
100%-HOMyY BM3yanbHOMY KOHTPOJIO HAPYXHOW NOBEPXHOCTY
TpYO, UCMBITAHMIO BHYTPEHHUM TMPABANYECKUM [ABAEHUEM U
MCNBITAHWAM Ha LMKAWYECKW A NNaCTMYEeCKMIA 3HAKONepeMeHHbli
U3rnb (HaTypHble 06pasLbl Tpy6) B yCNOBUAX, NPUBIMKEHHBIX K
ycnoBUAM 3Kcnayatauuu. Mo TpeboBaHuio 3aka3unkos B 2003 1.
B JONOJIHEHWE K YNbTPa3BYKOBO ietheKTOCKONMUM BBEAAEH TaKKe
PEHTreHOBCKMit KOHTPOb.

Kaxablit GYHT nofBepraeTcs BHEWHEMY OCMOTPY HapYKHBIX
BUTKOB TPy6bl. KOHTPONb reoMeTpuyeckux napaMeTpos NpoBo-
AAT Ha paccTosiHuM 20 MM OT 3afiHEro KoHua Tpybbl. uametp
M3MepAIOT B ABYX B3aWMHO NepneHAUKYNAPHbIX HanpaBieHUsaXx,
TONLMHY CTEHKM — B YeTblpex Toukax, yepe3 90°. UcnbitaHue
Ha pacTs)KeHWe NPOBOAAT Ha NPOAONbHbLIX 06pasuax no MOCT
10006. UcnbitaHue Ha pa3gavy — no TOCT 8694 onpaBkoi ¢
yrmom KoHyca 30° WcneitaHue Ha cnniowmeaHue — no TOCT
8695. ToNlMHY CTEHKW NPOBEPAIOT TPYOHLIM MUKPOMETPOM,
AMAMETP M 0BaNbHOCTb TPYO KOHTPOAUPYIOT MAfKUM MUKPO-
meTpoM. TuppaBanyeckoe ucneitaHue Tpy6 nposoast no FOCT
3845 c BbigepKon nog gasneHmem He meHee 10 muHyT. Mocne
TMAPABANYECKMUX UCMIbITAHUI BOZY M3 TPYObl yAaNsoT nposys-
KOM CaTblM BO3[YyXOM C nochepylowmnm npocywmsaHuem. Mo
COrNacoBaHuio ¢ 3aka3ynkom [T ONONHUTENBHO MOTYT ObITh
MCNbITaHbl BHYTPEHHUM fiaBneHunem 1o 45 MIMNA.

WNcnbiTaHus Ha LMKAMYECKKii M3rnb npoBoaaT M3rubom Tpyobbl
AJVHO 2 M BOKpYT onpasku paguycom 1200 mm.
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YnbTpa3sByKoBO KOHTPOb CTbIKA
Ultrasonic butt-weld inspection

from 10GMF steel after heat treatment have similar micro-
structure with minimum possible thickness of white lath, and
a relatively low hardness of weld and adjacent zones which is
similar to hardness of main metal, that proves good welding
properties of the steel.

While manufacturing the tubing is being subjected to tech-
nological tests for expansion, flattering, mechanical tests
of elongation, 100 % nondestructive vortex-current test for
outer surface of tubing, hydraulic test and cycling alternating
bending of tubing samples under conditions close to working
conditions. In 2003 at customer request ultrasonic testing is
introduced in addition to ultrasonic defectoscopy.

Each spool is subjected to visual check of outer coils of tubing.
The control of geometrics is conducted 20 mm from rear end of the
tubing. 0.D. is measured in two mutually perpendicular direction,
wall thickness in four points in 90°. Elongation test is conducted
with longitudinal samples in accordance with GOST 10006. Expan-
sion test — according to GOST 8694 with mandrel with cone angle
of 30°. Flattering test — according to GOST 8695. wall thickness is
measured with tubing micrometer, 0.D. and ovality with microm-
eter. Hydraulic test is being conducted in accordance with GOST
3845, time under the pressure at least 10 minutes. After hydraulic
test the water has been blown out with compressed air with fol-
lowing drying. According to agreement with customer the tubing
could be subjected to test up to 45 MPa.

Cycle bending test is conducted with 2 meters coiled tubing
coiled around mandrel with radius 1200 mm.

The complete cycle of alternating bending:

- bending of straightforward piece of tubing around mandrel
with radius of 1200 mm;

- unbending to straightforward condition;

- bending to opposite direction around mandrel with radius
of 1200 mm;

- unbending to initial straightforward condition;

UralLUKtrubmash has designed, manufactured and imple-
mented device for cycling testing for coiled tubing, in
conditions close to operating conditions (patent of Russian
Federation N0.2150686). Here it is possible to test the tubing
for plastic bending without internal pressure, with internal
pressure up to 27 MPa, with additional elongating load. This
unit conducts obligatory testing of each tubing shipment,
provided with technical requirements, as well as testing with
different loads at customer request. Testing results are given
on a chart.

Similar testing has been conducted abroad, but comparing
the tests one should take into account that UralLUKtrubmash
conduct cycling testing as follows: bending to one side, un-
bending, bending to opposite side and unbending. That is how
the well bends during tripping while well servicing. Foreign
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MonHbIKA UMK 3HAKONEPEMEHHOTO U3rnba:

- U3rub NpsAMONMHeNHO TpyObl BOKPYr ONPaBKU pajuycoM
1200 mm;

- pa3rnb Jo NpAMONUHENHOTO COCTOAHMSA;

- U3ru6 B NPOTUBOMOJIOXKHOM HanpaBfieHUW BOKPYr ONpaBKu
¢ paguycom 1200 mMMm;

- pa3rub Jo UCXOLHOTO NPSMONIMHERHOTO COCTOSHNUS.

B 0AO «Ypan/1YKrpybmaluy» cnpoeKTMpoBaHo, U3roTOBAEHO U
BHEJPEHO YCTPOWCTBO A5 LIMKINYECKUX UCNBITAHUI 06pa3LoB
LJVHHOMEPHbIX TPYO B YCNOBUSAX, MAKCUMaNbHO NPUGAUKEH-
HbIX K yCNIOBMAM 3KcnnyaTaumm (nateHT PO N22150686). 3nech
MOXHO WUCNbITaTb TPYOY Ha mnacTuyeckuit u3ru6-pasrub 6es
BHYTPEHHero fiaBneHus, C BHYTPEHHUM gasneHuem go 27 MMa, ¢
LOMONHUTENbHLIM NPUIOXKEHWEM pacTaruBatoLLei Harpysku. Ha
3TOi YCTAaHOBKe NPoBOAAT 06s3aTesibHble LA KaXAoi napTuu
Tpy6 MUCNbITaHWSA, NpeaycMoTpeHHbIe TY, a TaKKe UCMbITaHUs C
pasnMyHoOil KoMBUHaLMel Harpy3oKk No npocbbe 3aKasyuka.
Pe3ynbtaTbl UCMbITAHWI NpUBedeHbl Ha rpaduke.

AHanoruyHele cnbITaHUA NPOBOAAT U 3a pyOEKOM, HO NPU UX
CpaBHeHUN HeobXoaMMO NOMHUTb, YTo Ha 0AQ «YpanJlYKrpy6-
Mall» NPOBOAAT LMKIUYECKUE UCTbITaHUsA TPY6 Ha M3rn6 B OAHY
CTOPOHY, pa3ru6, u3rub B Apyryio CTOPOHY U CHOBA pa3rnb. 31o
CYMTAETCA OAHWUM LIMKIOM UCTbITaHus. [TpubaN3UTENbHO CTONBKO
nepern6oB UCNbITLIBAET Tpy6a NpU OAHOM CMYCKO-NOLBEMHOI
onepauumn B NpoLecce peMOHTa CKBaXWH. B 3apybexHbix uc-
TOYHMKAX LMKNOM CYMTAIOT M3rub u pasrub TpyOel. Mostomy
KONIMYECTBO LMKNOB O paspyweHus TpyObl Ha 3apybexHbIX
JCTAaHOBKAX PErMCTPUPYIOT B 1Ba Pas3a G0MbLIMM, YEM Ha POCCHIl-
ckoil. ConocTaBnas pesynbrarbl UCNbITAHKIA, HEOOXOAUMO TaKIKe
“MeTb MHGOPMALIMIO 0 paguyce u3rubda TpyGbl NpU UCTIbITAHUH.
Pe3synbTaT MCNbITaHUA HAXOAMTCA B O4EHb CUNIbHOM 3aBUCMMOCTY
0T pagmyca usruba.

B npouecce Takux UCNbITaHWi1 33 O[MH NOMHBIA LKA MaTepuan
Tpy6bl NNacTMyecku fedopMmpyeTcs NpaKTUYECKM TaK Ke, KaK 1
Npu 0fHON CNYCKO-NOALEMHO OnepaLuu B npoLecce peMoHTa
CKBAXMWH. B KOHKpeTHbIX YCNOBUAX IKCMAyaTaLMmM KpoOMe 3Ha-
KonepeMeHHOTo NAacTUYeckoro n3rnba Tpyba HarpyxeHa BHYT-
PEHHUM JiaBNIeHNEM W PACTATUBAIOLMMU YCUIUAMU, KDOME TOTO,
OHa MOXeT niacTuyeckun fecopMupoBaThCs C pajuycom MeHb-
WwumM uau GonblumMM, Yem npegycmoTpeHo B TY14-3P-38-2000
(1200 mm). imeHHO No3TOMY HeNb3s 3apaHee, NO pe3ynbraTtam
NabopaTopHbIX UCMLITAHUA TOYHO NpefCcKasaTb NpefenbHblil
CPOK CAYKObI ANTMHHOMEPHON TPYObl B KOHKPETHbIX YCNOBUSX.

Kputepuu KauectBa BCex BUAOB WUCMbITAHUIA COOTBETCTBYIOT
KpUTEPUAM A5 OLEHKM KauyecTBa [IMHHOMEPHbIX TPYO B GYHTaX,
npuHateimM B CLUA 1 B KaHape. Bce nokasarenu reomeTpuu u Ka-
YeCTBa HaPYIKHO NOBEPXHOCTU TPY6 COOTBETCTBYIOT MPUHSATLIM B
CLUA nokasarensim 1 KpUTEPUAM KauyecTsa aHanornyHbix 1py6. OAQ
«YpanJIYKrpybmaiu» umeeT Bce HEOOXOAMMbIE CPELCTBA KOHTPONS
KayecTBa W UCMbITaHWI AJIMHHOMEpPHBIX Tpy6 B ByHTax. Pesynb-
TaTbl BCEX KOHTPOJbHbIX 3aMepPOB U UCMbITAHUI PUKCUPYIOTCA W
XPaHATCA B apxuBax. 3aBOA MOXET NPeA0CTaBUTb 3TU fLaHHbIE /1A
Ka[oii BbIMyLLEeHHO TpyObl. [0 pe3ynbTatam KOHTPONSA B TEXHO-
NIOTUYECKUE PEXMUMbI BHOCATCA HEOOXOLMMbIE KOPPEKTUPOBKM C
LeNblo NoyYeHus cTabunbHoro Kayecrtsa Tpyo.

B 3aknioueHue xoTenocb Gbl OTMETUTb, YTO Gnarofaps Bbl-
COKOMY YPOBHIO KauecTBa NpofyKuuuU npeLnpustue sBnseTcs
AMNIOMAHTOM KOHKYpCa Ha couckaHue npemuu Npasutens-cTBa
Poccuiickoit ®egepauun B obnactu kauecTsa, naypeatom [pe-
muun MonHomouHoro npepcrasutens MpesugeHta PO B Yp®O B
obnacTu kayectsa. B 2003 rogy npou3BoACTBO ObII0 CepTUDH-
LMPOBAHO CNeLuannM3npoBaHHoit opraHun3aumnen — BHUUTAS.

Cuctema kayectsa 0AO «Ypan/lYKtpy6maw» cooTBetcTByeT
TpeGoBaHUAMU MexayHapoaHoro ctaHaapta MC0-9001:2000.
[leiicTBYeT Ha 3aBOAE CEpPTUdULMPOBAHHAA CUCTEMA ynpaBJe-
HUA 0XpaHOM OKpyXKaloLei cpedbl, COOTBETCTBYIOWAs Tpe6GoBa-
HMAM MeXayHapoaHbIx ctaHpapTos MCO 14000.
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Liuknuyeckue ucnoitauna bAT
CT cycling testing

companies consider bending-unbending to be one cycle. That
is why the cycle number before tubing collapse registered is two
times higher than Russian samples. Comparing test result it is
necessary to have information on bending radius while testing.
Results depend greatly on bending radius.

During such testing, the tubing material has been plastically
deformed like while tripping. In particular conditions besides
alternating plastic bending the tubing is subjected to load
with internal pressure and elongating force, besides it could be
deformed with smaller or larger radius that its is stipulated in
technical requirements 14-3P38-2000 (1200 mm). Due to this
reason it is not possible to predict the tubing lifetime.

The performance criterion of all the tests corresponds evalu-
ation criteria of coiled tubing accepted in USA and Canada.
All geometry indexes and quality of outer surface correspond
accepted in USA indexes of tubing quality. UralLUKtrubmash
has all the necessary means of quality control and coiled tubing
testing. The results of all the check measurements and tests
age recorded and stored in archives. The factory could provide
this data for every tubing string. According to test results
technological modes are being adjusted in order to obtain
stable tubing quality.

In addition we should mention that due to high level of prod-
uct quality the enterprise is winner of prize of government of
Russian Federation for the quality, winner of plenipotentiary
of representative of president of Russian Federation in URFO
for the quality. In 2003 the manufacturing process has been
certified by a special institution — VNIIGAZ.

The quality assurance system of UralLUKtrubmash corresponds
to requirements of world standard ISO 9001:2000. The factory has
a certified system of environment protection, that corresponds
to requirements of international standards ISO 14000.



TUTAHOBBIE GIJIABbBI

N AMHHOMEPHbIX
BE3MY®DTOBbIX TPYE —

Cmuphos B.T.,
rnaBHbIN Tpy6ompokaTumk 0AO BCMIIO
Tapan H.M.,

BENyLIViA MeHemkep mo ohduropHoi HedTerazonobsrue 0AQ BCMIIO

Smirnov V.G.,

Chief tube mill operator of JSC VSMPO

Taran N.M.,

Chief manager for offshore oil production of JSC VSMPO

KOJITOBMHIA

TITANIUM ALLOYS
FOR
COILED TUBING

B kayecTBe nepcneKTUBHbIX, KOHKYPEHTOCMOCOOHBIX MaTepnanos
LN5 KONTI0OMHIa, KOPPO3UECTONKMX B YCIOBUAX BO3LENCTBUSA CEPOBO-
LOPOLa, MHOTUE UCCNEe0BATENMN B HACTOSLLEE BPEMs pacCMaTpuBatoT
TEXHUYECKUIA TUTAH UAU CNNaBbl TUTAHA. B cOBMECTHOM [OKyMeHTe
NACE n ASTM «YHuduumpoBaHHas cuctema Knaccudukaymm marte-
pUanoB» BBEAEH NepeyeHb TUTAHOBbIX CMIABOB, PEKOMEHAL0BAHHbIX
LNs NPUMEHeHUs B CEPOBOAOPOLCOLEPKALMX CpesaX.

TuTaHOBbIE CNABbI HALK WUPOKOE NPUMEHEHUE B a9POKOCMMUYEC-
KOM, CYLOCTPOUTENIbHOM W XMMUYECKOM MALIMHOCTPOEHWUN Gnarogaps
VHUKaNbHOMY COYETaHMIO KOMNNEKCa (QU3NKO-MeXaHUYECKUX CBOWCTB,
TaKWUX Kak HU3Kas MNoTHOCTb (4,5 r/cm?), HU3KMI MOpyNb YNpYrocTyn
(10,3-11,10x104 MMa), Bbicokas npoyHoCTb (343-900 MMMa, Ha Tpy6HbIX
CnnaBax TMTaHa) 1 BbICOKas KOPPO3WUOHHas CTOMKOCTb (Tabi. 1).

[ins npenBapuTenbHOi OLEHKW noBefeHUs 6e3MydTOBbIX Tpy6 13
CMJ1aBOB TUTAHA B YCJI0BUSAX 3HAKONEPEMEHHOTO LIUKIMYECKOTO Harpy-
xeHus cotpynHukamu OAO BCMIMO (BepxHecananHckoe meTanaypru-
YeCKoe NPOU3BOLCTBEHHOE 0ObEMHEHNE) HA UCNLITATENILHOM CTEHAE
0AO «YpanNlyKrpybmaw (r. YensbuHCK) npoBefeHo UcnbiTaHKe Tpyb
“3 TUTaHoBoro cnnasa 0T4 Ha LMKIMYECKUI U3rnb, a TakxKe NpuUBeLeHa
TEOpeTMYecKas OLEHKa LMKIMYECKON NPOYHOCTU TpyD M3 CnnasoB
TUTaHa B CPABHEHWUM C U3BECTHBIMW CTANAMK ANS KONTIOOUHTA.

WcnbiTaHne nponssoaunock Ha o6pasuax Tpyoel 338x4x2000 Ge3
KONbLEBOro CBApHOro WBa M Ha 06pasLax, MMEeKLWmMX KobLEeBoil
CBapHOI WOB B CpefHeit yacTu. Yncno LMKNOB 3HaKONepeMeHHOro
HarpyXeHus cocTaBnno cooTeeTcTBeHHO 508 n 150.

Mockonbky 0CO6EHHOCTbIO 3KCMyaTaLuUm BANHHOMEPHbIX Ge3myc-
TOBbLIX TPYO ABNAETCA YNPYro-niacTM4YecKui u3rué npu cnyckonogb-
EMHbIX onepauusx, Npy KOTOPOM BEMYMHA NnacTUyeckon pedop-
MaLWu NPeBBIWAET yNpyryio AedopMaLuio U [OCTUTAET HECKObKUX
NPOLEHTOB, TO MOXHO MPUHSATb, YTO PACYETHAN CXEMA HATPYIKEHUS U
pa3pyLieHus KoNTioBbMHra COOTBETCTBYET YCNOBUAM MANOLMKNOBOTO
HarpyeHus metanna.

[ins pacyeTa ManouUKNOBOI BLIHOCAMBOCTU NPU CUMMETPUYHOM
3HaKoNepeMeHHOM HarpyXeHWu, KOTOPOe COOTBETCTBYET 3KCNEPU-
MeHTaIbHbIM UCCNef0BAHUAM HA LMKIANYECKUI U3rnb Tpyb, Mcronb-
3yeM U3BECTHOE COOTHOLWEHME MEXAY NNACTUYECKON fedopmaLmeil
MaTepuana B UMKNe €, NNaCTUYHOCTbIO METaNNa, XapaKTepu3yemoit
OTHOCUTE/IbHBIM CYXeHMeM \J, NPefieloM TeKy4ecTn matepuana G,
mogynem ynpyroctu E v yucnom umknos go paspywenus — N [1]:

1 26
=0,51 N7 +=2
Sm n[l _ lPJ E ’ (1)
rne Y — koadduuneHt KopduHa-MeHcoHa,
g, = D,
ni 2R ’

R — paguyc u3zrnba Tpyohl,
D, — HapyxHblit anameTp Tpy6bi.

As prospective, competitive, corrosion resistant under
hydrogen sylphlike conditions materials for coiled tubing
many researchers now investigate titanium or titanium al-
loy. In mutual document NACE and ASTM “Unified system
of material classification” there is introduced a range of
titanium materials recommended for hydrogen sylphlike
conditions.

Titanium alloys are widespread in aero-cosmic are widely
used in aerocosmic, vessel and chemical industry due to
unique combination of mechanical properties of chemical-
mechanical properties such as low density (4.5 kg/sm?), low
modulus of elasticity (10.3-11.10x104 MPa), high strength
(343-900 MPa of titanium tubing alloys) and high corrosion
resistance (table 1).

For preliminary estimates of titanium alloy coiled tubing
under conditions of alternating cycling loads by means of
workers of VSMPO on tubing stand of Ural LUKtrubmash
(Chelyabinsk) there has been tested tubing from titanium
alloys 0T4 for cycle fatigue, as well as theory testing of
tubing from titanium alloys comparing to famous steel for
coiled tubing.

Tubing samples (#38x4x2000) with no circular seam
were tested in the middle part of the tubing. The number
of alternating loads amounted 508 and 150.

As the special feature of the coiled tubing is the cycle
bending during tripping, the value of cycle bending reaches
its yield limit and reaches a fixed amount of several per-
cents, so it is possible to accept that the calculated value
of tubing load and tubing collapse corresponded conditions
of metal low cycle loading.

In order to calculate low cycle loading of symmetric al-
ternating loading that corresponds cycle bending research,
we use the known correlation of plastic yield in cycle g,
metal ductility, described by reduction of area v, yield
strength 6, modulus of elasticity E and number of cycles
before collapse —-N [1]:

1 2c
€,, =05In N~ +—=
" (1 ‘Pj g

where y - Coffin-Manson coefficient,

Dl
€ ni = 4
2R

R - bending radius,
D, - tubing 0.D.
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G®opmyny (1) npeobpasyem K Buay, YLOOHOMY ANis pacyeTa KOMU-
YeCTBa LMKIIOB 40 paspylieHUs:

N= {0,5111[1_1?)/(%7 2:"’ Hl (2)

PacueTsl, BbiNoaHeHHble no dpopmyne (2) ans ctanu HS-70, Hepxa-
BetoLleit ctanu 12X18HIT, xpomoHukenesoro cnnasa IK77, cnnasos
TuTaHa BT1-0 u 0T4, npuBefeHbl B Tabn. 2; Tam e NpUBefEHbI
pe3ynbTarbl UCMLITAHUIA HA LMKAMYECKUA CUMMETPUYHBIN 3HAKO-Ne-
pemeHHblit n3rub Tpy6 @38x4 MM 13 cnnasa OT4 6e3 BHyTpeHHero
[aBNeHns BOKPYr onpasoK ¢ pagnycom 1200 MM Ha UCNbITATE/IbHOM
creHpe 0AO «YpallYKtpyomaws.

B Tabn. 3 npuBefeHbl MEXaHUYECKWe CBOICTBA psja MaTepuanos,
yhaenbHas NpoYHOCTb (OTHOWEHME MNOTHOCTU K Npefeny BbIHOCAH-
BOCTM) U OTHOLUEHWE BECA OALHOTO NOTOHHOTO MeTpa TpyObl 38,1x3,96
K pacyeTHOI LMKJIMYECKOW NPOYHOCTU Mo Tabn. 2.

PakTUyeckoe YMCNO UWKNOB [0 paspylweHus cnnasa 0T4 u
pacyeTHoe no aKTUYeCKUM 3HaYEHUAM MeXaHWYeCKUX CBOICTB
6113KW N0 3HauYeHNUAM (OTKNOHeHMe OT aKTUuecKoro — 5,6 %) u
NO3BONAIOT MCMONb30BATh NOAYYEHHbIE pe3ynbTaThl ANA aHanu3a
pasnuyHbIX PaKTOPOB Ha LUKAMYECKYID NPOYHOCTb MaTepuanos
KONTIOOUHra.

N3 dopmynsl (2) 1 Tabn. 2 cnepyet, YTO KOMMYECTBO LUKIOB
[0 pa3pylleHWUs BO3pacTaeT C yBeNMYEHUEM MNACTUYHOCTU Ma-
Tepuana, onpenensiemMoil BeNMYMHON OTHOCUTENBHOTO CYXeHWs,
NpW YMEHbWEHUN OTHOWEHUSA fMaMeTpa TpyObl K paanycy nsruba
TpyObl, YBEAUYEHUM Npefena TeKYYeCTU U CHUKEHUU MOAYNA
YNpYrocTu, a TaKkxe Npu yBenuyeHun 3HaveHna KoadbduuueHTa
Koddura — MeHcoHa.

PacyeTHoe 4ncno UMKNOB A0 pa3pylleHUs COOTBETCTBYET MUHU-
MasbHbIM 3HAYEHNUAM NpeAena TeKYy4eCcT U OTHOCUTENbHOTO CYXeHUA
W, COOTBETCTBEHHO, ABNAETCA MUHUMANbHbBIM A8 KaXA0ro MaTepua-
na. PakTMyecKoe YMCNO LUKNOB 40 Pa3pyleHUs MOXKET NpeBbllWaTh
pacuyeTtHoe B 1,5-2 pasa.

N3 tabn. 2 cnepyet, uto ctanb HS-70 obecneynBaer makcu-
ManbHOE YUCNO LMKNOB [0 pa3pylweHus. Hepxasewowas cranb
12X18HIT u xpomoHukenesas ctanb XH30M[b umeioT Gonbliee
3HaveHue koadpduumneHta KopcduHa — MeHCcOHa U, COOTBETCTBEH-
HO, MEHbLYI LMKNUYeCKyo npoyHocTb. Cnnaebl TuTaHa BT1-0 u
0T4 umetoT 60s1ee BLICOKYIO PACYETHYIO LUKIMYECKYI0 MPOYHOCTS,
yem ctanu 12X18HI9T u XH30MAb (nouyTun B ABa pa3a), u conocrta-
BMMYIO cO cTanbto HS-70, dhakTuyeckas Lukanyeckas npovyHoOCTb
Tpy6bl U3 cnnasa 0T4 coctaBuna 508 uuknos (no metoguke 0OAOQ
«Ypan/lYKrpybmau»).

Mpwu LOGbIYE BLICOKOCEPHUCTOTO ra3a NpuMeHeHne 6e3MythToBbIX,
06cafHbIX U HACOCHO-KOMNPECCOPHbIX TPY6 M3 TUTAHOBLIX CMIABOB
0C06eHHO onpaBpbiBaeT Ce0s B Cly4asnx 3HAUUTENLHOTO COAEPIKAHUS
B Cpefie CepoBOJOPOAA M IBYOKUCH YINepOoAa, a TakxKe Koraa Temne-
patypa B cKBaxuHe npesbiwaet 150 °C.

YyutbiBas, 4to TpyObl M3 CNNAaBOB TUTaHA 06NAfAIOT BbICOKOIA
KOPPO3WOHHON CTOWKOCTbIO B Cpeje CepoBOAOPOAa U CKOPOCTb
KOppO3uM TUTaHa B COTHM Pa3 HUXe CKOPOCTU KOPPO3UMW cTanu, a
OTHOCWUTENbHAA LMKAMYECKas NPOYHOCTb CNIABOB TUTaHa Bbille,
yeM y KOPPO3MeCTONKUX cTanei, B 3,4 pa3a, To Npu CONOCTaBUMOM
YPOBHE LieH Ha TPyObl U3 3TUX MAaTEPUANOB NPUMEHEHWUE TUTAHOBBIX
6e3mMyhTOBbIX TPYO MOXHO paccMaTpMBaThb Kak 0[HO 13 Haubonee
NepCneKTUBHLIX HANPABNEHW! B KONTIOOUHTOBOM TEXHONOTUN, AB-
nfoLeecs IKOHOMUYECKU ONPaBAAHHbIM, HECMOTPSA HA UX BbICOKYIO
CTOMMOCTb.

T EPATYPA

1. boratos A.A. MexaHu4ecKkue CBOWCTBA U MOAENU pa3pyLieHUs
meTannos: Yyeb. nocobue pns By3oB. — EkatepuHbypr: TOY BMNO
YITY-YNNW, 2002. - 329 c.
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Formula (1) is transformed to convenient appearance
for calculation of number of cycles before collapse:

N= {o,sm(l jwj/(g_?ﬂ; (2).

The calculations in accordance with formula (2) for
steel HS-70, stainless steel 12X18H9T, chromium-nickel
alloy EK77, titanium alloy BT1-0 and 0T4 are given in table
2, there are also given test results for alternating cycle
bending of tubing with 0.D. 38x4 from alloy 0T4 with no
internal pressure around mandrels with radius 1200 mm
on testing equipment of UralLUKtrubmash.

Table 3 gives mechanical properties of number of ma-
terials, strength-to-weight ratio and ratio of one running
meter of tubing 38,1x3,96 to calculated cycle strength in
accordance with table 2.

Actual number of cycles before collapse of alloy 0T4
and calculated in accordance with actual mechanical
properties are close according to values (5,6 % error) and
allow to use the results for analysis of different factors
for cycle fatigue resistance of coiled tubing.

Formula (2) and table 2 show that the number of cycles
before collapse increases as increases the plasticity of
material, defined by reduction of area, under reduction
of tubing 0.D. to tubing bending radius, increase of yield
strength and reduction of modulus of elasticity and in-
crease of Coffin—Manson coefficient.

The calculated number of cycles before collapse corre-
sponds minimum values of yield strength and reduction
of area, and therefore is a minimal for each material. The
actual number of cycles before collapse could exceed
estimated values in 1.5-2 times.

Table 2 shows that steel HS-70 provides maximum
number of cycles before collapse, stainless steel
12X18HIT and chromium-nickel steel XH30MDB, that
have higher Coffin-Manson coefficients, and accord-
ingly lower cycle fatigue resistance. Titanium alloys
BT1-0 and OT4 have higher calculated cycle fatigue
resistance than steel 12X18H9T and XH30MJIB (al-
most in two times), and comparable to steel HS-70,
actual cycle fatigue resistance of tubing from steel
0T4 amounted 508 cycles (according to method of
UralLUKtrubmash).

During production of sour gas the use of coiled tub-
ing, casing and tubing strings from titanium alloys
justifies its use in case of high hydrogen sulphide
and carbon dioxide content, also when temperature
exceeds 150 °C.

Taking into account that titanium alloys tubing have
high corrosion resistance in hydrogen sulphide environ-
ments, the speed of corrosion of titanium is hundreds
times slower than steel, and a relative cycle fatigue re-
sistance of titanium alloys is higher than stainless steel
in 3.4 times, at a comparable price for the tubing the use
of titanium coiled tubing could be the one of the most
prospective trends in coiled tubing and is economically
sound despite the high cost.

1. Bogatov A.A. Mechanical properties and models of met-
al collapses: Tutorial for institutes of higher education.-
Ekaterinburg, GOU VPO UGTU-UPI, 2002.-329 pages.



Ta6nuua 1
Koppo3noHHas CTOMKOCTb TUTaHa, HepXKaBeloLei CTann 1 CNNasa Ha HUKEeBoi 0CHOBe

CnnaB Ha HUKeneBOW

AFPECCVIBHaﬂ cpena KOHLI,eHTpaLI,VIﬂ TemnepaTypa Tutan Hep)KaBEIOI.I.I,aﬂ CTanb OCHOBE

10 Touka KuneHus C C C

10 Touyka KuneHus C C C

68 Touka KuneHus A B C

100 Touyka KuneHus A A A

40 Toyka KuneHus C B A

30 Toyka KuneHus A C C

(npu 20°C) Toyka KuneHus A C B

10 Toyka kuneHus A B A

la3006pa3Hblit CEpOBOAOPOA 100% (MOKpbIit) KomHatHas A A B

A: noNnHas KOPPO3NOHHAA CTOMKOCTL (MPH CKOPOCTU KOppo3um He 6onee 0,13 Mm/ropg).
B: Koppo3uoHHas CTOMKOCTb, AONYCTUMAsA AA NpuMeHeHus (Mpu CKOPOCTM KOoppo3uu B npefenax 0,13-1,3 mm/rog).
C: OTcyTCTBME KOPPO3MOHHOI CTOMKOCTM (MPK CKOPOCTM KOPPO3uUK He MeHee 1,3 mm/rog).

Tabauua 2
MexaHnyeckue CBOMCTBA MaTepuasnos ansa 6e3mMyhToBbIX TPYG 1 YUCIO LMKIOB 4O Pa3pylieHus

Mapka lMpenen Tekyuectn  Mogaynb ynpyroctu OTHocuTenbHoe Koathduunent Hucno unknos o paspyuienys
marepuana G, MNa (min) E, MMA cyxenne f, % (min)  KodduHa — MeHcoHa
HS-70 483 21,0104 30 0,50 252 -

XH30M[b 350 19,5X104 50 0,70 118 =

0T4 540 10,8x104 30 0,63 227 —

*@aKTyecKne 3HaUYeHUs NpU UCNbITaHUAX TPy @38x4 MM 13 cnnasa OT4.

Ta6nuua 3
MexaHuyeckue CBONCTBA MaTepuanos gns 6e3MyhTOBbIX TPYO U UX OTHOCUTENbHAS MPOYHOCTb

Mapka BpemenHoe conpotusneHue MnoTHoCTS, Bec noroHHoro metpa Yucno umknos OTHOCUTENbHAA LMKAUYeCcKas
marepuana pasphisy G, Ma Kr/m? Tpy6bl @38%x4 (M), KT Ao paspyweHus N npoyHocTb N/m

12X18HIT 510 7900 3,37 124 335

BT1-0 343 4500 1,92 217 113,0

AYOLS ¥IAOD/VdINOH VINIL

0T4* 786 4550 1,94 480 2474
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Table 1
Titanium, stainless steel and nickel alloy corrosion resistance

Corrosive medium Concentration Temperature Titanium Stainless steel Nickel alloy

10 Boiling point C C C

10 Boiling point ( C C

68 Boiling point A B C

100 Boiling point A A A

40 Boiling point B A

30 Boiling point A C (o

(at 20°C) Boiling point A C B

10 Boiling point A B A

gaseous hydrogen sulphide 100% (wet) Room A A B

A: full corrosion resistance (corrosion speed not higher than 0.13 mm/year)
B: corrosion resistance, allowable for use (corrosion speed ranges 0.13-1.3 mm/year).
C: no corrosion resistance (corrosion speed at least 1.3 mm/year).

Table 2
Mechanical properties of materials for coiled tubing and number of cycles before collapse.

. Yield strength  Modulus of elasticity ~ Reduction of area Coefficient Number of cycles before collapse
Material . . :
iy U S e |
HS-70 483 21,0104 30 0,50 252 -

XH30M[b 350 19,5X104 50 0,70 118 =

0T4 540 10,8%104 30 0,63 227 -

*actual values of tubing tests 0.D. 38x4 from 0T4 alloy.

Table 3
Mechanical properties of materials for coiled tubing and its relative durability

Point of maximum load  Density ~ Weight of tubing running meter, il o Relative cycle fatigue

Material o, MPa kg/m° 0.D.38x4 (m).kg C%%lﬁ; ;?g?\lre resistance N/m

12X18HI9T 510 7900 3,37 124 335

BT1-0 343 4500 1,92 217 113,0

0T4* 786 4550 1,94 480 2474
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O4AWH U3 PE3EPBOB
NNOBLILIEHNA CTOMKOCTH
ANNHHOMEPHBIX TPYb

B.A. lllyputxos,
aupextop HII «IIPKT»

V.A. Shurinov,
director of NP CRKT

ONE OF RESERVES TO INCREASE
DURABILITY OF COILED TUBING

CTOAKOCTb AJIMHHOMEPHOW TPYEbI oka3biBaeT cyliecTBeHHoe
B/IMAAHWE HA CTOUMOCTb BbINONHEHUSA TEXHONOrMYECKON onepaLmu
Ha ckBaXuHe. imeeTcs TEHAEHLWA NCMOb30BaHMSA TPY6 GonbLuero
gunameTpa. O4HAKO CTOMMOCTb AMHHOMEPHON TpyObl Mo Mepe
yBeNnnyYeHns auameTpa pe3Ko Bo3pacraeT, a CTONKOCTb ee — NOHU-
KAeTCs, YTO NOATBEPKAAET aKTYIbHOCTb JTI0ObIX MEPONPUATHIA, Ha-
NpaBNeHHbIX HA NOBbIWEHWE CTONKOCTU Tpy6. OLHWUM U3 OCHOBHBbIX
napameTpoB, onpeaensioLmx CPoK CyxObl AAUHHOMEPHON TPyObl,
ABNSIETCA €e CNOCOOHOCTb CONPOTUBAATLCSA BO3LEHCTBUIO LIUKNU-
YeCKUMW U3rMBaMu B COYETAHUM C NPUIOKEHUEM BHYTPEHHErO
AaBneHus. YkasaHHbI pexum apnseTcs Haubonee xapaKTepHbIM
npu 3KCnayaTaLumu JAMHHOMEPHOI TpyObl.

[ins npoBeaeHns onepaLmil KANUTanbHOrO PEMOHTA CKBAXWH Yalle
BCETro UCNosb3ytoTcs r1bKue Tpyobl Auametpom 33,5; 38,1; 44,5 MM
C TONWMHON CTEHKM OT 2,6 A0 4,0 MM NpU BHYTPEHHEM AABNEHUN OT
8,0 10 25,0 Ma, B 3aBMCMMOCTY OT [yOUHbI CKBaXXMHbI 1 NNACTOBOTO
LaBneHus. [lns npoBefeHns onepaLuii KoNTOOMHIOBOTo GypeHus B
HacTosliee BpeMA UCNONb3yioTcs TpyObl AnameTpom 60,3; 73,0 MM U
Gonee, C TONWMHOI CTEHKM OT 3,4 MM 10 5,2 MM. BHyTpeHHee paboyee
LaBNeHue npu KoNTOMHIOBOM GypeHun onpepenseTcs ruapasiu-
YeCKMM pacyeToM paboTbl 3300/HOTO ABMraTENS, XapaKTEPUCTUKAMK
NPUMEHEHHbIX GYPOBbIX PACTBOPOB, TMAPABANYECKUMU NOTEPAMU B
Tpybe u nexuT B uHTepeane ot 10,0 go 25,0 MNa.

Kak nokasanu nccneposaHus, nposefeHHble B Poccun — OAO
«Ypan/lYKrpy6mawy [1] v Ha 3anage — dupmamm Quality Tubing
[2] u Precision Tube Technology [3], 3aBucMMOCTb CTOMKOCTH Tpy6
Npu LUMKAUYECKUX U3TMOAX OT BHYTPEHHEro faBneHus 6au3Ka K
3KCMOHeHUManbHO! 1 Npu pabounx faBAeHUAX, UCNONb3YEMbIX B
KONTIOOMHIOBbIX ONepaLusx, HOCUT KpyTonagawwuii xapaktep. Ha
puc. 1 B KauecTBe NpumMepa NpuBeAeHa xapakTepHas 3aBUCMMOCTb
Lns TpyObl pa3mepom 38,1 x 2,8 MM (guameTp/ToNILMHA) U3 CTanu
HS-70 npw unknnyeckmx usrubax paguycom 1066 mm [2].

Ecnv npuBecTu 3KcnepuMeHTanbHble faHHble pasHbiX GUPM K
o0LLeit cMCTEMe OLLEHKMW, MOXHO CLeNaThb BbIBOS, YTO NPU IKCMY-
atauuu Tpy6 auametpom 30-40 MM CTOMKOCTb UX K LMKNMYECKUM
U3rndam no CpaBHEHMIO CO CTOMKOCTLIO NPU HYIEBOM BHYTPEHHEM
LABNEeHUMN NOHMKaeTca npu gasneHun 12,0 MMa Ha 40-60 % u npu
pasnexun 25,0 MMa - Ha 70-95 % (!).

Lpyrum BaXKHbIM NapaMeTpoM, ONpeAensiowWuM CTOMKOCTb TpyObI,
ABNAETCA pagMyc uMknamdeckoro usrn6a. Mo aaHubiM [1], «npw
ucnbiTaHuax Tpy6 pasmepamu 33,5 x 3,0 mm 1 38,1 x 3,0 MM (auna-
MeTp/TOJILMHA) NPK YMEeHbLlEeHU paauryca u3ruba ot 1200 MM o
600 MM NOYTK B 5 pa3 yMeHbLUAeTCs LONTOBEYHOCTL Tpy6» (1).

0606135 ckazaHHOE, MOXHO CLeNaThb BLIBOA: 415 Tpy6 C OTHOLLE-
HUEM AMameTpa K ToumMHe cTeHkn D/S=12:15 noBsblileHne paboyero
nasnexus o 25,0 MMa npueoauT K 06BaNbHOMY CHUMKEHMIO UX CO-
NPOTUBASAEMOCTM LUKNUYECKUM U3rMbAM, YTO B COYETAHNUU C yMEHb-

COILED TUBING DURABILITY affects to a significant extent
a cost of a well intervention services. According to the
existing trend of sharply growing tubing 0.D., the cost of
coiled tubing sharply increases as grows tubing 0.D., at
the same time tubing durability decreases - the fact that
proves demand of any steps aimed at tubing hardening.
One of the key properties defining life of coiled tubing is
ability to withstand bending cycles with applied internal
pressure. The mentioned behavior is the most typical for
coiled tubing operations.

In order to overhaul a well, the mostly used strings have
following 0.D.’s: 33.5, 38.1, 44.1 mm, wall thickness ranging
from 2.6 to 4.0 mm, at internal pressure ranging from 8.0 to
25.0 MPa, depending on well depth and formation pressure.
Strings with 0.D.’s 60.3., 73.0 mm and larger, and wall thick-
ness from 3.4 to 5.2 mm are used for coiled tubing drilling.
Internal working pressure for coiled tubing drilling is defined
by hydraulic calculation of downhole motor operation, prop-
erties of mud, hydraulic losses in tubing and ranging from
10.0 MPa to 25.0 MPa.

On a basis of study conducted in Russia — UralLUKtrub-
mash [1] and overseas - Quality Tubing [2] and Precision
Tube Technology [3], tubing bending cycles resistance
dependency on internal pressure approaches exponential
dependency and under coiled tubing operation working
pressure has a steeply-dipping manner. Figure 1, as an
example shows typical dependency for HS-70 steel tub-
ing, 0.D. 38.1 x 2.8 mm at bending cycles with radius
1066 mm [2].

Bringing experimental data from different companies to
conformity with general evaluation system, one may come
to a conclusion that using tubing with 0.D. 30-40 mm, the
tubing cycle bending resistance comparing to resistance at
“zero” internal pressure shows 40-60 % resistance reduction
at a 12.0 MPa and 70-95 % at 25.0 MPa.

Other important characteristic defining pipe durability is
a cycle bending radius. According to data [1] “testing tubing
0.D.33.5x 3.0 mm and 38.1 x 3.0 mm reducing bending radius
from 1200 mm to 600 mm we are almost 5 times reducing
tubing life"(!).

Summarizing all the above mentioned it is possible to
come to the following conclusion: for tubing with diame-
ter/wall thickness ratio D/S=12:15 the increase of working
pressure up to 25.0 MPa causes a drastic decrease in cycle
bending resistance and coupled with bending radius reduc-
tion and growth of tubing 0.D. brings economic inexpedi-
ency for the mentioned conditions. Taking into account
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Puc. 1. 3aBUcUMOCTb UMKNOB M3rnba Tpy6sl 038,1 x 2,8 MM U3 ctanu HS-70
OT BHYTPEHHero faBfeHun (CNAOWHAA NIMHUA — N0 AaHHbIM [1], WTpHXOBbIE

NNHUK — 060611EeHHBIE faHHbIE)

Fig. 1. Dependence of bending cycles, tubing 0.D. 38.1 x 2.8 mm, HS-70
from internal pressure (firm line for data (1), hatch - generalized data)

LIeHMEeM OTHOCUTENBHOTO pPaaunyca M3rnba npu pocTe AMaMeTpoB Tpyo

the trend for deeper wells of developing
fields, consequently higher formation
pressure, and the issues of development
and use of coiled tubing are defined to a
great extent with its ability to adapt to
operations with higher pressure.

The solution has been proposed by the
authors [4]. The idea of the proposal is
to equalize pressure inside tubing along
sections subjected to bend with specially
induced pressure. In this case the force
conditions and tubing resistance to elas-
toplastic alternating bending is getting
almost equal to bending without inter-
nal pressure thatis according to diagram,
fig. 1, tubing resistance operated with
increased pressure increases sharply.

Let us examine from this point of view
operating conditions of tubing performing
well intervention. See fig. 2 for the dia-
gram of tubing bending-unbending while
tripping from the CT reel to a wellhead.

Tubing sections while tripping from
the reel to the wellhead experiencing the
following bending-unbending:

] elastic bending from R6 radius to
radius Ry1;

m straightening along”A” section to
straightforward condition with radius

of “elastic recoil” Ry2;

NpaKTMYeCKM NPUBOAMT K IKOHOMUYECKOII HelenecoobpasHocTM ux  mbending at the point of guiding arch entry — section “B” to

MCNOJIb30BaHMA B YKa3aHHbIX YCNOBUAX. YUUTbIBASA TEHAEHLMIO yBE-
NMYEHUA MyBUH 0CBANBAEMbIX MECTOPOXKAEHW, A CIEA0BATENLHO, U Ry3;

arch radius Rd, at the same time radius of “elastic recoil” is

NNacTOBbIX LABNEHMI, BONPOCH Pa3BUTMA M UCMONb30BaHMA KOATIO-  m straightening along a section “C” to straightforward condition

GUHra B 3HaUMTENbHOI Mepe byayT ONpeaensTbCs ero CnocoOHOCTbIO
aflanTUpPOBaThCA K paboTe C NOBbIWLEHHbLIMI AaBAEHUAMN.
Bbixof 13 N0N0XEHUA NpeanaraeTcs aBTo-

at a radius of “elastic recoil” Ry4 (particular case Ry4=co).
Tubing “deterioration” under exposure to cycle

pamu [4]. CyTb NpefioXKeHMsA 3aKNI0YAETCA B
YPaBHOBELIMBAHUM [LABNIEHUSA BO BHYTPEHHE
nonocTu Tpy6bl Ha ydacTkax u3rnba cneum-
aNbHO CO3aBaeMbIM HAapyXHbIM JaBIEHMEM.
Mpu 3TOM CMNOBLIE YCNIOBUS U CONPOTUB-
NAEMOCTb TPY6bl yNpyronnacTuyeckum
3HaKoMepeMeHHbIM U3r1Mbam NpaKkTUyecKku
CTaHOBATCA MAEHTUYHBIMU YCNOBUAM U3rnba
6€e3 BHYTPEHHEro [aBleHus, T.e. CTOMKOCTb
Tpy6, 3KCNyaTUpyeMbiX NPy MOBbILEHHbIX
AaBNEHUAX, B COOTBETCTBUU C rpaduKoM Ha
puc. 1, pe3Ko Bo3pacTaer.

PaccMoTpuM € 3TOi NO3MLUM YCNOBUA
3KcnayaTauum Tpy6bel Npu NpoBefeHUn
TeXHONOrMyeckux onepauunii. Ha puc. 2
npuBefeHa cxema n3rnbos-pasrnbos Tpyob
B NpoLecce ee NepemelleHns oT 6apabaHa
L0 YCTbsl CKBAXMHBI.

YyacTku Tpy6bl B MpoLiecce nepemelLeHms

L

oT 6apabaHa [0 YCTbs CKBaXMHbI UCMbITbIBA-

0T CneaytoLme pasrubbl-u3rubsi:

m YNpyYruii pasru6 ¢ paguyca Hamotku R6 go
paauyca Ry1;

m pacnpsMieHue Ha y4yactke «A» fo nps-
MONINHEHOr0 COCTOAHUA C PaAMyCcOM
«ynpyroi otaaum» Ry2;

m 13ru6 Ha BXOfie HanNpaBAAoLLel — y4acToK
«B» — po papmyca pyrv Rd; npn atom pa-
AMyC «ynpyroi otaaymu» Ry3;

m pacnpsmneHune Ha yyactke «C» go npamo-
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Puc. 2. Cxema u3ru6oBs-pa3rn6os Tpy6bl B npouecce nepemewyeHus
oT 6apabaHa A0 YCTbA CKBaXKUHbI:

1 - 6apabaH ¢ nepeMeHHbIM paguycom R6 HAMOTKM TpyObl; 2 — MPUKMMHOI POIUK AN
WCKNIOYEHUSA YNpYroi pasrpy3Kkn BUTKOB Ha 6apabaHe; 3 — Tpy6a; 4 — Hanpaesiowas
Jyra; 5 —MHKXeKTop; 6 — yCTbeBas apmarypa.

Fig. 2. Diagram of tubing bending/unbending while tripping

from CT reel to wellhead:

1 - reel with variable tube spooling radius R6; 2 — clamping roller to prevent elastic

unloading of coil on the reel; 3 - tubing; 4 — guiding arch; 5 - injector head;

6 — wellhead equipment.




JIMHEAHOTO COCTOSIHUA NpPU paguyce «ynpyroit otaaum» Ry4 (B

YacTHOM ciyyae Ry4=co).

«WN3Hoc» Tpy6Gbl nop BO3REWCTBUEM LUKNUYECKUX
pa3rMboB-13rMOOB NPOMCXOAMUT Ha ydacTKax «Ax, «B» n «C». Ecau
Ha 3TWX y4aCTKax ypaBHOBECUTb BHYTPEHHEE U HAPYXKHOE AaBNieH e,
TO UMKNMYeCKas CTOMKOCTb TPyObl B LEAOM NPUOAU3UTCA K LIMK-
JINYECKOW CTOMKOCTU TpYObl 6e3 BHyTpeHHero fasneHus. OgHako
cneayet UMeTb B BUAY, 4TO Npu aedopmauum usrnbom Tpyosl 6e3
BHYTPEHHEro JaBfieHNUs UMEET MECTO HapyLUEHWe reOMEeTpUM ee No-
NepeyHoro ce4eHus: OHO NPUHUMAET hOpMyY HENPABUILHOTO OBaNa.
[ins uckntoyeHuns oBanusauum Tpybbl CleayeT co3aatb HEKOTOPbII
«M36bITOK» BHYTPEHHEr0 AaBNEHMs N0 CPABHEHMIO C HAPYIKHbBIM, KO-
TOPOE JOMKHO ObITh, B 3aBUCUMOCTY OT TONLMHBI CTEHKM, Ha 1,5-3,0
MMa Huxe BHyTpeHHero — paboyero fasneHus. Takas pasHuua
OABNEHNI NPAKTUYECKU He NPUBOAUT K CHUXEHMIO LLMKINYECKO
CTOWKOCTH, KaK 3TO BULHO Ha HAYaIbHOM yyacTKe rpadmka Ha puc. 1,
B TO BpeMs Kak reoMeTpus Tpybbl He HapylaeTcs.

BapnaHT KOHCTPYKTUBHOTO PELIEHNS KaMepbl BbICOKOTO AaBie-
Hus (KB[), obecneunBatoweil nogavy nas-
JIEHWS HA HAPYXXHYIO NOBEPXHOCTb Y4aCTKOB
n3rn6a-pasruba, npuBeaeH Ha puc. 3.

B npouHom kopnyce 1 ¢ ynnoTHeHUAMU 2 1
3, 3aM0AHEHHOM BA3KOM CMA304HOW Cpegoi,
pa3MellieHbl TMboYHble PONNKK 3, b, ¢, d. [laene-

bending-unbending occurs in sections “A”, “B”, and “C”. On
condition that internal and external pressure of these sec-
tions is equalized, the cycle resistance of tubing in general
will approach the cycle resistance of tubing without internal
pressure. However, it is important to have in mind that tub-
ing bending deformation with no internal pressure changes
geometry of its cross-section - it takes a shape of an irregular
oval. In order to avoid tubing ovalization it is necessary to
build certain internal overpressure (pressure drop) to external
pressure, the overpressure depending on wall thickness should
be 1.5-3.0 MPa be less than internal working pressure. Such
pressure drop almost does not affect cycle resistance, as it is
possible to see from entry part of the chart on a fig.1, at the
same time tubing geometry stays unaffected.

One of high pressure chambers designs providing pres-
sure delivery to internal surface of sections subjected to
bending-unbending is shown on a fig.3.

Bending rollers abcd are located inside durable body 1

HuWe B NONOCTb NoAaeTcs Yepes Wwryuep 4. Mpu
ABUXEHUM TpyObl, KaK NOKa3aHo Ha YepTexe, {
BMpaBo Ha u3rnb paboTaloT ponuku b, ¢, d — —
(ponuK a oTBOAMUTCA OT TPYObI NPUHYAUTENBHO /
WM 33 CYET CMELLEHUA €70 OCU B HAKNOHHBIX
nasax). [pu iBMXeHUM TpyObI BNEBO Ha U3r1O
Tpy6bl paboTatoT ponuku a, b, c. NMpueeaeHHas

Ha puC. 3 KOMOMHALMA POUKOB COOTBETCTBY-
eT yyacTky «B» Ha puc. 2. [Ina yyactkoB «A»
n «C» KoM6MHaLMKM paboTaloLMX POTMKOB
COOTBETCTBEHHO U3MeHsAoTCA. [na ynoberea
3anpasku Tpy6bl kopnyc KBJ, BeinonHsAeTcs
pa3beMHbIM, C OTKUAHOI BEpXHeil YacTbio.
CnepyeT MMeTb B BULY, 4TO B KAMEpPE BbICOKOO
[aBNeHNA NPAKTUYECKW OTCYTCTBYET (CBELEH K
MUHUMYMY) pacxof pabouyeii cpefbl, NO3TOMY
pacxop, 3Hepruu Ha NofAepKaHue AaBneHus
MUHMManeH. icnonb3oBaHue BA3KOI paboyeit
cpegbl, obnagawLei XopowmnMmM cMa3biBalo-
WMUMMK CBONCTBAMU, CBOAUT K MUHUMYMY YHOC
CMa3Ku yepe3s ynioTHeHUs U 06ecneynBaeT HopMasbHble YCIOBUS
paboTbl PONIMKOBOrO MexaHU3Ma.

BenuunHbl HEOGXOAMMBIX PafMycoB U3rMba B POIMKOBOM Mexa-
HU3Me Ha y4acTKax «Ay, «By, «C» onpenenstoTca ¢ yyeTom paguyca
ynpyroit fecopmauuu pasrpysku TpyObl, BbIYUCISAEMOrO COMIACHO

BbIPAXXEHWI0:

R'=r/(T/E £ r/R), (1)
rae R’ - paguyc ocu Tpy6bi nocne gecopmaumm pasrpysku;
r — paguyc Tpy6bI;
R - paauyc n3ru6a po aeopmauum pasrpysku;
T, E - npepen Tekyyectu U MoAy/b YNPyroctu marepuana
Tpy6bl. 3HaK (+) Ucnonb3yeTcs npu pasrube Tpy6bl; 3HaK
(-) - npu pononHuTenbHoM uU3rube.

pPONUKamMu:

HeKoTopyIo KOHCTPYKTUBHYIO TPYAHOCTb NPeACTaBAsET pa3me-
lWeHMe KaMepbl BbICOKOTO JABNEHUS C TMOOYHBIMU POSIMKAMM Ha
yyacTke «A» BBUAY 61130CTH NoBepxHOCTH 6apabaHa (puc. 2).
Ins pasmewenus KB Tpy6a oTBoauTCA OT bapabaHa 3a cyer
ynpyroro pasru6a, u Tem cambiM obecnedynBaeTcs Heobxoau-
MO€e PacCTOAHME MEXAY Hell U MOBEPXHOCTHLIM CNoeM Tpy6 Ha
GapabaHe gnsa pasmeweHus kamepsl. Pacyer paguyca Tpy6sl
nocne ynpyroro oTru6a Takxe npon3BoAMUTCS C UCMNOb30BAHUEM
BblpaxeHus (1).

Puc. 3. Cxema Kamepbl BbICOKOr0 JaBNEHUA, OCHALLEHHON rMGOYHBIMM

1 — Kopnyc; 2, 3 — ynaoTHeHus; 4 — Tpy6a; a, b, ¢, d — rmboyHble ponuku;
5 — nasbl ANA CMELleHUs ocK posnka

Fig. 3. Sketch of high pressure chamber equipped with bending rollers:

1 - body, 2, 3 - sealing elements, 4 — tubing, a, b, ¢, d — bending rollers,
5 — grooves for roller shifting motion

filled with viscous lubricating fluid equipped with sealing
elements 2 and 3. The pressure is being applied through
fitting 4. As tubing moves according to the drawing “to
the left”, rollers bed are employed for bending (roller a is
being forced aside, or due to its shifting motion in inclined
grooves). As tubing goes “to the left” rollers abc are em-
ployed for tubing bending. The given combination of rollers
(see fig. 3) corresponds section “B”, fig. 2. For sections “A”
and “C” the employed set of rollers changes correspond-
ingly. For convenience of tube feeding into the high pres-
sure chamber its body has a split design with foldable top.
It is important to have in mind that high pressure chamber
almost has no consumption of working fluid (reduced to
minimum), so energy expenditure to maintain pressure is
also minimized. The use of viscous working fluid with good
lubrication properties reduces leaks of lubricant through
sealing elements and provides normal working conditions
for roller mechanism.

The values of necessary bending radius in roller mecha-
nism of sections “A”, “B” and “C” are defined considering
radius of elastic springing back, calculated according to
the equation:
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Puc. 4. M6Kas KOHCTPYKUUA KaMepbl BbICOKOro AaBJIeHUA:

1 — apMupoBaHHas 060104Ka; 2, 3 — OKOHLIEBATENN; 4 — WTYLEP; 5 — aHTUDPUKLM-

OHHblE M3HOCOCTOMKME BKNAAbIWK; 6 — Tpy6a; 7 — pa3aenutens cpeg
Fig.4 Flexible high pressure chamber

1 - reinforced casing, 2, 3 — end fittings, 4 - fitting, 5 — antifriction wearproof

bushings, 6 — tubing, 7 — environments separator

B03MOXHbI ipyrme KOHCTPYKTUBHbIE BAaPUAHTbI BbIMONHEHUA Ka-
Mepbl BbICOKOTO IaBfEHUS: HanpuMep, B BUAE TMOKOI KOHCTPYKL MK,
BPOZie apMMPOBAHHOTO WAHIA BbICOKOTO JaBNeHns (puc. 4).

ApmupoBaHHas 060n04YKa BbICOKOrO faBneHus 1 rubkoro
lWnaHra paccynTaHa Ha Heobxopumoe aasneHne. OkoHLeBaTeny
2, 3 CHabXeHbl YNNOTHEHWUAMM U WITYLEPOM 4 ISl TOAAYM BbICO-
KOro flaBNeHus. BHYTpeHHsAs NoJ0CTb rTMBKOTO WiaHra cHabxeHa
M3HOCOCTOMKMUMU aHTUDPUKLMOHHBIMU INEeMeHTaMu 5 n ans
UCKI0YEHUSA 3aAMUPOB TPYObI NPY TPEHWUM 3aN0HEHA CMA30YHbIM
cocTaBoM. TpyGa BBOAUTCA B KaMepy, KOTopas 3aKpensisercs 3a
OKOHL,eBaTeNu B 30Hax u3ruba Tpyobl «A» n «B—C». B kauectee
MCTOYHWMKA BbICOKOTO AABNEHMA MCMNOAb3YeTCA HAacoc nojayum
paboyeit KMAKOCTY, 4To 06ecneynBaeT CUHXPOHHOCTb U3MEHEHUS
BHYTPEHHETO U HAPYXXHOTO AaBNeHUs. HeobxofMMoe NoHWKeHNe
BE/INYMHbBI HAPYKHOIO AAaBNEHWUA OTHOCUTENbHO BHYTPEHHEro
0becneynBaeTCs OAHUM U3 U3BECTHLIX B TMLPABINKE METOAOB.
OTcyTcTBME pacxofa cMa3oyHOI CpeAbl KaMepbl BbICOKOTO AaB-
JIeHUs UCKNIOYAET NoCTynaeHne paboyeil XKULKOCTU U3 CUCTEMbI
uupkynauum paboyero pacteopa B KB[. Paspenutens cpep 7
obecneynmBaeT UCKOYEHNE KOHTAKTa paboyeit KUAKOCTU U
cmasoyHoro coctasa KB[.

BbIBOAbl:

1. Peanu3aunsa Ha KONTIOOUHIOBLIX arperatax TeXHUMYECKOro
peleHns No CO3AaHUI0 HAPYXKHOMO AaBNEHUA Ha yyacTKax
pasruba-usruba rubkoit TpybbLl 0bGecneymBaeT nosbilieHMe
CTOKOCTM TPYO, KpaTHOE 3HAKONEpEMEHHOMY ynpyronaacTuyec-
KOMY U3ruby Npu NOBbILEHHbIX AABNEHUAX U, COOTBETCTBEHHO,
yBeJnYeHne CPoKa nUx cnyxosl.

2. MpuMeHeHWe Ha NPaKTUKe ONUCAHHOrO Cnocoba NoBbIWEeHUS
CToiikocTn Tpyb obecneymBaeT 3IKOHOMUYECKYIO Lienecoobpas-
HOCTb MCMONb30BAHUSA KONTIOBUHIOBLIX TPYO Npu AaBieHUsAX
25,0 MMNa u 6onee.
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R'=r/(T/E £ x/R), (1)

where

R’ - radius of tubing axle after spring-
ing back;

r- tubing radius;

R - bending radius before springing
back;

T, E - yield strength and absolute
value of elasticity of tubing material.
Symbol (+) is used for unbending, (-)
for additional bending.

Alocation of high pressure chamber with
bending rollers on section because of adja-
cency to reel surface (fig. 2) poses a chal-
lenge. To locate high pressure chamber the
tubing is being forced aside from a reel die
to elastic unbending that provides necessary
distance for chamber between tubing and
tubing layers spooled on the reel. The tubing
radius calculation after elastic unbending
uses equation (1).

Other options of high pressure chamber are also possible,
for example as a flexible unit, as a high pressure reinforced
hose (fig. 4).

The reinforced high pressure surface 1 of a flexible hose is
designed for necessary pressure. End fittings 2, 3 are equipped
with sealing elements and high pressure fitting 4. Internal
hole of flexible hose is equipped with wearproof elements 5,
and to exclude tubing scuffing is filled with lubricating agent.
Tubing is inserted into the chamber, which is being fixed with
fittings in the sections of tube bending “A” and “B-C". As a
source of high pressure a working fluid feeding pump is used,
this synchronizes alterations of internal and external pressure.
The necessary reduction of external pressure relating internal
is provided by one of known hydraulic methods. The fact that
lubricating fluid of high pressure chamber is not consumed
excludes entry of working fluid from working fluid circulation
system to high pressure chamber. Environment separator 7
prevents contact of working fluid with lubricating agent of
high pressure chamber.

RESUME:

1. Implementation of technical decision on building up
an external pressure along bending/unbending sections
of coiled tubing provides multiple increase of tubing
resistance to elastoplastic alternating bending at
increased pressure, and consequently increase in their
life time.

2. Practical implementation of this way to increase tubing
resistance provides economic expediency of coiled tubing
use at pressure 25.0 MPa and above(higher).
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NEPCNEKTUBHbIN CNOCOB
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A PROSPECTIVE WAY

OF SELECTIVE BOTTOMHOLE
FORMATION ZONE TREATMENT

WITH COILED TUBING
ON URENGOI OIL-GAS

CONDENSATE FIELD (UNGKM)

OpHUM U3 Hanbonee 3¢hHeKTUBHBIX CNOCOOOB NOALEPKAHMS
06beMoB J0ObIYM yrNeBofopoaHOro cbipbs Ha YHTKM, Haxo-
OALEMCA Ha 3aKNI0YMTeNbHON CTaaumu pa3paboTku, asnseTcs
MHTEHCUDUKALMUA U KaNUTaNbHbIA PEMOHT CKBAXMH.

B ycnoBuax aHOManbHO HWU3KWUX NNACTOBLIX JaBAEHUN
(Ka=0,35-0,4) ocTpo cTouT npo6aema 0CBOEHUS U UHTEHCUDU-
KaLuu CKBaXKMH Nocie KanuTanbHOro peMoHTa. [Moatomy ans no-
BbIlEeHUs 3 DEKTUBHOCTY PaboT B YCIOBUAX NafalolLeit [OObIUHN
TpebyeTcs AanbHeiilee COBEPLWEHCTBOBAHME TEXHONOMMYECKNX
CXEM XMMUYECKMX 06pabOoTOK 1 MOUCK HOBBIX, HETPAAULIMOHHBIX
METOJI0B BO3JENCTBUA HA NPOAYKTUBHbIA NAacT.

One of the most efficient ways to maintain hydrocarbon
production on UNGKM on a last stage of its development is well
stimulation and workover.

Under conditions of anomalously low formation pressures
(Ka=0,35-0,4) there is a problem of development and stimu-
lation after well workover. In order to increase servicing ef-
ficiency in terms of production decrease a further evolvement
of technological ways of chemical treatments and search for
new non conventional ways of productive formation treatment
is necessary.

We should mention that considering decrease of reservoir
energy there is an increase in time
for well development after servic-
ing and returning well into normal

operating mode (well development
time — 3 days, actually at least 10

days). The main reasons of time in-
crease necessary for returning well

to normal operating mode are:
- a further energy decrease of

productive bed during its develop-
ment;

- deterioration of well bottomhole
zone due to colmatage with killing

fluids under conditions of hydro-
static overpressure over formation

pressure in 2-3,5 times.

The dynamics of average duration
of completion and returning to op-

Puc. 1. IuHaMnKa BHIBOAA CKBAXKUH Ha Pabounil pexkum

Fig. 1. The dynamics of returning a well to normal operating mode

CnepyeT OTMETUTb, YTO C YYETOM CHUMKEHUA NAACTOBOI IHEP-
r1W yBENNYUIOCH BPEMSA, NPUXOAALLEECA HA OCBOEHUE CKBAXUH
NoCie PeMOHTa U BbIX0[ Ha paboumii pexxum (BpeMs 0CBOEHUS
no HopMaM — 3 CyTOK, haKTuyeckn — He MeHee 10 cyTok). Oc-
HOBHbIMW MPUYUHAMU YBENUYEHUA BPEMEHU BOCCTAHOBEHUA
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' erating mode gas-condensate wells
from 1998 to 2003 is given on a chart
(fig 1) [1].

On condition that it is impossible
to blow-out wells with high pressure
gas in Senomanian pads, they have
to stimulate well in two or three
stages:

- steady decrease of density of
killing fluid;

- decrease well fluid level by gas pumping;

- gas pumping by means of ejector with solutions of surface-
active materials or condensate.

That is why well completion by conventional way takes longer
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paboynx napameTpos _
ABNAIOTCA:

— DanbHenllee CHKu-
XeHUe 3Hepruu npo- BAT

OYKTUBHBIX NiacTos B Coilehb%ug\

npouecce ux paspa-
]

60TKM;

— yXyaweHue CcoCTto-
AHWUA npusaboiHoi

WNHepTHas K kucnote
GycdepHas XUAKOCTb

30Hbl nnacta (M3M)
CKBAXWH M3-33 KONb-
mMaTaLumn ee XUAKOC-
TAMWU TNYWEHUS B yC-
NOBUAX MpeBbllWEHNA
TMAPOCTAaTUYECKOTO
AaBNeHus Hap niacro-
BbIM B 2—3,5 pasa.
OuHamuka cpepHeit
NPOAOMKNTENbHOCTH

Passive to acid flush fluid

time. In order to reduce time and
material expenditure there was an
approach developed using coiled
tubing unit.

The use of coiled tubing allows
to accomplish the job by one
stage, that is to conduct water
decrease with graded access of
coiled tubing at a simultaneous
deduction of killing fluid density
by means of gas pumping with
surface active solutions.

The prospective approach of
stimulation is coiled tubing unit
use for the purpose of directional
(purposeful) acid treatments
(fig. 2). The advantage of this
approach is a delivery of acid
directly to a defined interval,

Kucnora

NpombIBOYHAA Hacaaka
ANS KUCNOTHBIX 06paboTok
Flushing nozzle for acid
treatment

OCBOEHUA U BBIBOAA
ra3oBbiX U Fa3oKOH-
JEHCaTHbIX CKBaXWH Ha
pabounit pexum 3a ne-
puog ¢ 1998 no 2003 r.
npueefeHa Ha guarpamme (puc. 1) [1].

B ycnoBusx oTCyTCTBUA HA CEHOMAHCKMX KYCTax BO3MOXHOCTU
MPOAYBKMU CKBAXKMHbI FAa30M BbICOKOTO aB/IEHMUS BbI30B MPUTOKA
NPUXOAUTCA BLIMONHATL B 1BA UK TPM 3Tana:

- nocnefoBaTeNbHOE CHUXEHWEe MIOTHOCTU 3afaBOYHON
XUAKOCTK;

- CHUXXeHMWe YPOBHSA XWUAKOCTU B CKBAaXMHE NOAaYen rasa;

- Nojaya ra3a yepes 3KeKTop COBMeCTHO ¢ pactsopamu [1AB
MW KOHLLEHCATOoM.

Mo3TOMY OCBOEHME CKBaXWHbI TPAZULUOHHBIM CMOCO6OM
3aHUMaeT J0BOJIbHO 3HauyuTeNnbHoe BpeMA. [N CHUXeHUS
3aTpaT BPEMEHM U KONMYecTBa MCNOAb3yeMbiX MaTepuanos
NpU OCBOEHWUU CKBAXMUH pa3paboTaHa TEXHONOMN OCBOEHUS
C MCMONb30BaHUEM KONTIOOMHIOBOM YCTaHOBKU. puMeHeHMe
rMOKoM TpyObl NPU 3TOM NO3BONAET BbINONHUTL AAHHYIO OMe-
paLuio B OAWH 3Tan, TO eCTb NPOM3BECTU NochefoBaTeNbHOe
CHUXEHWe YPOBHSA XMAKOCTU cTyneHyaTbim gonyckom BAT npu
0JHOBPEMEHHOM CHUXEHUU NAOTHOCTU XUAKOCTU MyIIEeHUs
nyTem nojayun rasza coBMecTHo ¢ pacteopamu [MAB.

MepcneKTUBHLIM HanpaBneHWeM AN UHTeHCUdUKaLUK
NpUTOKA ABNAETCA NPUMEHEHUE KONTIOOMHTOBLIX YCTAaHOBOK
C LeNbio NPOBEAEHUs HanpaBAeHHbIX KUCTOTHbIX 00paboToK
(puc. 2). NpeumywecTBOM JaHHOW TEXHONOTUU ABNAETCSA
[O0CTaBKa KNCNOTbl HEMOCPEACTBEHHO B OMpeAeNeHHbIN UH-
TepBaJ, KOTOPbIA MOXeT COCTaBAATb OT HECKONbKMUX AeCATKOB
[0 COTEH MEeTpPOB, YTO MO3BOJAMUT 3HAYUTENbHO NOBLICUTH
3t tdekTMBHOCTL 06paboTku MN3M1 3a cyeT ceneKTUBHOrO BO3-
LeNCTBMA Ha NPONIACTKU FOPHOW NOPOAbl U Nocnefywero
BbIHOCA MPOAYKTOB peakuuu npu oTpaboTKe CKBAXMUHbI HA
daken.

TexHonorus o6pa6oTku M3 c noMolLbo KONTIOOMHIA COCTOUT
B cnegytoweM. Mocne cnycka BAT go HMXHUX nepdopaLMoHHbIX
OTBEPCTHIt CKBaXWHA B MHTepBane oT 32601 10 «6alwmaka» bAT
3aMN0JHAETCA MHEPTHOM K KucnoTe OydepHoi uakocToio. Mocne
3TOro NepthopMpoBaHHbIi MHTEPBAN 06pabaTbiBAETCA KUCIOTOMN,
NpoxXoAAwen Yyepes rupoMOHUTOPHbBIE HACAJKN C BbICOKOA
CKOpOCTbI0 NpU 0fHOBpPeMeHHOM nogbeme BT u 3anonHeHuu
AAHHOTO y4acTKa CKBaX{WHbl KUCNOTHbIM pacTBopoM. [locne
06paboTKU CKBAXMHBI C NOMOLLbI0 HACAAKM BeeTCs NpoAaBka
KWCNOTHOTO pacTBopa B N1aCT Nofayen ra3a co CKBaXXMHbI-[OHO-
pa unu Npu nomoLu ra3o6ycTepHoOl ycTaHoBKHM. o ncTedeHnu
HEOOXOAMMOro BpEMeHU A5 peaKLuu KNCI0Tbl NPOU3BOAUTCS
OCBOEHME CKBaXMWHBI C LeNbio yaaneHns NpoAyKTOB peaKLmu.
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Puc. 2. Bo3peiicreue Ha II31I ¢ mpuMmeHeHUEM KONTIOOUHTA
Fig. 2. Coiled tubing treatment of bottomhole formation zone

which could be of tens of hun-
dreds of meters, what allows a
significant increase in efficiency
of bottomhole zone treatments
due to selective treatment of rock
interlayers and further carrying of reaction products of well
treatment to a flare.

The technology of bottomhole zone treatment with coiled
tubing units is as follows: After running in coiled tubing to
lower perforations, the well from bottomhole to packer is being
filled with passive to acid flush fluid. After this the perforated
interval is treated with acid from nozzles with high speed at a
simultaneous pulling out of hole and filling the interval with
acid solution. After the well has been treated with nozzle the
acid solution is being flushed to formation with gas pumping
from donor well or by means of gas-booster unit. At the end
of a certain period of time for acid treatment, the well is being
developed in order to eliminate reaction products.

Hacagka gna npo-
MbIBKM NpOTUBONE-
COYHbIX DUNLTPOB

MpoMbiBOYHAA HacagKa
LN KUCNOTHBIX 06paboToK

Flushing nozzle for acid

A nozzle for sand treatment

control filter
flushing

Puc. 3. Hacagku Ans KUCNOTHBIX 06paboTOK M MPOMBLIBKU
IIPOTUBOIIECOYHHIX (UIILTPOB

Fig. 3. Nozzles for acid treatment and sand control filter
flushing



Cneumnanuctamu YNPC pa3paboTaHbl yCTPOMCTBA, OCHALLEH-
Hble 6OKOBLIMW TMAPOMOHUTOPHBIMU HACAfKaMU ANs NpoBe-
LeHus xumndeckoit 06pabotku M3M u npombiBKKM GUNLTPOB,
OrpaHuynBaloLiMe BbIHOC MEXaHUYECKUX npumecent (puc. 3).
3 dekTMBHOCTE 06pPaOOTKM NPU NPUMEHEHUU TAKUX HACAAOK
3HauYMTeNbHO BO3pAcTaeT 3a CHET IHEPrUU TMAPOMOHUTOPHO
cTpyu paboyeii xupgkoctu [2, 3].

B HacToAwee BpeMs B CBA3M C BO3PACTAIOLLUM TEMNOM BbIHOCA
NNacToBOro NecKa, a TakKe C LeNblo npeaynpexneHns AaHHoro
asneHus (Mecuosas nnowaab 000 «YpeHroitraanpomy») mHorune
ra3oBble CKBaXWUHbl 060PyA0BaHbI FPaBUHHBIMU NPOTUBONECOY-
HbIMW (PUABTPAMK, NPeLOTBPALLAIOWMMUY BEIHOC MEXAHUYECKUX
npumeceit u3 N3M [4]. B npouecce paboTbl 3TUX CKBAKMH
NPOMCXOAMT YaCTUYHAA KONbMATALWUA TPaBUAHON HAOUBKM
¢unbTpa. NpumeHeHne cneyuanbHoO HacafaKK, CNyCKaeMmoii Ha
BAT, u npeanoxenHoro YUPC cnocoba fekonbmarayuu npotu-
BOMECOYHbIX (MIBTPOB MO3BONAET MaKCUManbHO 3MMEKTUBHO
BbINOIHWTb JAHHYI0 ONepaLuio C HAMMEHbLW UMM 3aTpaTaMu Ha
PEMOHT CKBAXMUHbI.

B 2003 r. ynpaBieHWeM C NOMOLbIO KONTIOOMHIOBBIX yCTa-
HOBOK Oblna nMpou3BefeHa UHTEHCUUKALMA NPUTOKA B BYX
HedTAHbIX CKBaXMHax — N2 6327 v 6803 ¢ MCNONb30BAHUEM
3cdeKTa rugpommynbCcHoro Bosgenctams Ha M3M1.

InHamuka febuta obeux CKBaXMH NokasaHa Ha puc. 4. B
pe3synbrate NpUMeHeHUs AaHHON TeXHONOrnW 3a cYeT Jonon-
HUTENbHOW JOGKIYM BblN NOAYYEH IKOHOMUYECKUN I dEKT B
cymme 6onee 7 MaH pyo.

B nepcnekTuBe HEOHXOAUMOCTb NPUMEHEHUS KONTIOOUHTOBBIX
VCTAaHOBOK ANl OYMCTKM 30HbI NepdopaLum 1 0CBOEGHUS CKBa-
xuH YHTKM 6ypet Bo3pacTaTh B CBA3M C NafieHUEM NNacTOBOro
AaBJIEHUA U CHUKEHWEM [OOLIBHbIX BO3MOXHOCTEN CKBAXMUH,
3arpasHenunem M311 B npouecce akcnayaraumu.

Takum 06pa3om, CenekTUBHOE BO3AENCTBUE Ha NPU3aboiiHyio
30HY C NPUMEHEHMEM KONTIOOMHIA NO3BONUT:

- COKpaTuTb BpeMs W maTepuanb-

Hble 3aTpaTbl, HeobxoauMble Ans
OCBOEHMA W BbIBOAA CKBAXWH Ha

Specialists of UIRS have developed tools equipped with side
ports for chemical treatment of bottomhole zone and filter
flushing reducing recovery of mechanical particles (fig 3). The
efficiency of treatment with the use of the nozzles increases
significantly due to energy of fluid flow [2, 3].

Today, in connection with increase of sand recovery, and
also for the purpose of its prevention (Pestsov field of Uren-
goigazprom), many gas wells are equipped with gravel sand
control filters, preventing mechanical admixtures recovery from
bottomhole zone [4]. During operation of the wells a partial
colmatage of gravel filter pack occurs. The use of a special tub-
ing deployed nozzle and offered by UIRS way of decolmatage
of sand control filters allows to perform the job in an efficient
way with lowest possible costs for well servicing.

In 2003 the administration stimulated two oil wells No.6327 and
3803 with CT units using pulse treatment of bottomhole zone.

The dynamics of recovery of both wells is presented on fig.4.
As aresult of use of the technology there was economic benefit
of more than 7 mln rubles due to additional recovery.

In the long view the demand for coiled tubing use for perfo-
rating interval cleaning and development of UNGKM wells will
grow due to decrease in formation pressure, production decrease,
bottomhole pollution in well operation.

Thus, selective treatment of bottomhole zone with coiled
tubing allows:

- to reduce time and money expenditures on completion and
returning wells into operation in order to be included to field
gathering main pipeline;

- to eliminate the acid and chemicals effect on Christmas
tree and tubing;

- should there be no high pressure gas, to reduce time neces-
sary for return to normal operating more using coiled tubing
with booster unit, that showed proven good results in UNGKM
from 2001 too 2004.

20,6
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Fig. 4. The dynamics of oil wells recovery as a result of pulse treatment
Puc. 4. lunamuxa ne6uta HeQTAHHIX CKBAXUH B PE3yJbTAaTe TMAPOUMYbLCHOTO
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KOMNNEKCHOE NPUMEHEHME
KOJITIOBVUHI0BbIX TEXHONOIMIA

C TPAANMUNOHHBIMW CIMTOCOBAMK PEMOHTA CKBAXHNH
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COMBINED USE OF
GOILED TUBING witH

CONVENTIONAL TECHNOLOGIES
OF WELL SERVICING

TEXHOJIOTUN 1 OBOPYOAOBAHUME/TECHNOLOGIES & EQUIPMENT

B nocnepHue rofbl 3HaunTeNbHO BO3pocCna feicTByowWwas
poNb OpraHu3auuii, 3aHUMAILWNXCA KANUTANbHbIM U TEKYLLUM
PEMOHTOM CKBaXWH, B NOAJEPKAaHUM 06bEMOB f06LIYN YrNeBo-
LOPOAHOrO Cbipbsi HA HETAHbLIX U ra30BbIX MECTOPOXAEHUAX.
OcobeHHO 3TO KacaeTcs NpeAnpUATUiA, KOTOpble BeayT paboThl
Ha MECTOPOXAEHNAX, HAXOAALLMXCA HA 3aKNIOYUTENBHON CTafUK
pa3paboTKu, KOTAa IKCAyaTalms CKBaXKUH OCN0XKHAETCS PAAOM
MPUYMH, CBA3AHHBIX C NafileHNeM NNaCTOBOrO faBNeHUA, pa3py-
WeHWeM NPOLYKTUBHbIX NNACTOB U 06BOJHEHMEM CKBAXMWH U3-3a
nogbema ypoBHs BK v 1.4.

YcnewHoCTb peMOHTa CKBaXKMH B 3TOT NEPUOZ BO MHOFOM 3aBUCUT
0T 3 (EKTUBHOCTM NPUMEHAEMbIX TeXHONOrnid. MupoBoii u oTe-
YeCTBEHHbIN OMbIT NOKa3aJ, 4To Haubonee 3heKTUBHLIM ABNAETCA
NpUMeHeHUe ANA 3TUX LiesIeit YCTaHOBOK C rOKoii TpyGOii.

Nx BHeppeHue Ha YpeHroMCKOM MECTOPOXLEHUM HAYanochb
B 1999 r. c onbITHOI KONTIOOMHroBO# ycTaHoBkM PAHT 10.01 u
NPOAOMXKMUAOCH C ycTaHOBKamMu Tuna M-10 n M-20. OgHoBpeMeHHO
Hayascs NOUCK HOBbIX TEXHOMOTUIA NCMONIb30BAHUSA KONTIOOMHTA,
nofbopKa peLenTyp TEXHONOTUYECKUX KULKOCTeH, pa3paboTka
Nof3eMHOro 060pyA0BAHUS W CNELIMHCTPYMEHTA.

Bcero 3a 310 Bpems npou3sBeneH peMoHT 6onee 600 CKBaXMWH
Pa3NMYHOro Has3HauYeHus 1 BbinoaHeHo 6onee 1000 TexHonorMyec-
KUX OnepaLyii, TakNX KaK NPOMbIBKA NeCYaHblX NPOBOK pasHbIMM
cnocobamir, M301ALMA NPUTOKA NNACTOBOM BOAbI 3aKaYKOM TaM-
MOHAXHbIX U MOANMEPTaMMNOHAXHbIX MaTepuanos, 3aKpenieHne
N30, ocBOEHME CKBAXWH, UHTEHCUUKALMA NPUTOKA, NPOBEAEHUE
aBapWiHO-BOCCTAHOBUTENbHLIX PaboT, PEMOHT NOFNOLWALWMUX
CKBAXUH W T.A.; UMeeTCsa onblT AMKkeupauum asapuin ¢ bAT. Mpu
3TOM paboThl 6bIIM NPOBEAEHbI MPAKTUYeCKU Mo BceMy QOHAY
CKBaXWH YpeHToiCcKOro MeCTOPOXAEHUS, B TOM Yyucie npocTau-
BalOLLEMY M paboTaloLieMy C orpaHMYeHUeM no febuTy u3-3a Bbl-
HOCa necka 1 N1acToBoii BoAbl. 3TO NO3BOMAO CTAOUAU3NPOBATD
6e3neicTBYOWMI DOHA CKBAXMUH U 06ecneynTb 06beMbl A0ObIYY
VNeBOAOPOAHOIO ChIpbsi HA MPOEKTHOM YPOBHE.

B cBA3M C TeM 4TO KONTIOOMHrOBAs YCTAaHOBKA He AB/AETCS
VHUBEPCaNbHbIM CPEACTBOM [N peleHus Bcex npobnem npu
PEMOHTE CKBAXMWH, @ UMEIOLMIACA hOHA YPEHTOMCKOro MecTopoX-
AeHus TpebyeT 3aMeHbl NOA3eMHOro 060pyR0BaHUsA U NPOBEAEHUS
CNIOXHBIX paboT, B HacTosllee BpeMs HabniogaeTcs HEKOTOPbIi
cnag o6vemMoB paboT ¢ KoNTIOOMHrOM. CHUXeHMe 06beMOB paboT
TaKXKe CBA3aHO C OTCYTCTBUEM CMeLManbHOro 060pyaoBaHNs ans
NpoBeAEHUsA TEXHONOTUYECKMUX ONepaLuil C NpUMeHeHeM rmbKoil
TpyObl, B TOM YMCNE: BUHTOBbLIX 3a00iiHbIX ABUrATENEI, HAAYBHbIX
naKepoB, CbeMHbIX Nakep-npobok u ap. HecmoTps Ha 3To, Ans
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During last years there is an increase in maintaining hy-
drocarbon production on oil and gas fields from companies,
involved in well workover and servicing. This especially
concerns companies operating fields of a last stage of its
development, when the well operation is complicated with
a number of reasons connected with reduction of formation
pressure, destruction of pay zones and well watering due to
level rise of gas-water contact and so on.

The success of well servicing on this stage relies to a great
extent on efficiency of applied workover technologies. World
and domestic experience proved that the most efficient way
is to use coiled tubing units.

The introduction of these units on Urengoi field started in
1999 with a prototype RANT10.01 and continued with units
M-10 and M-20. At the same time there was initiated a search
for new technologies of coiled tubing use, choice of com-
pounds for technological fluids, development of downhole
equipment and special tools.

During this period there were performed over 600 well
servicing jobs for different purpose and over 1000 techno-
logical jobs, such as different ways of sand plugs flushing,
water isolation (isolation of reservoir water by pumping
of plugging and polymer plugging materials), fixation of
bottomhole formation zone, well development and well
stimulation, emergency-recovery jobs, servicing of absorbing
wells and so on, they also have experience of coiled tubing
accident elimination. The jobs were conducted almost on all
the wells of Urengoi filed, as well as on non-operating wells
and wells with restricted production due to sand recovery
and formation water. This allowed to stabilize the inactive
well stock and provide hydrocarbon production in accordance
with projected figures.

As the coiled tubing is not a universal way to solve all
the issues of well workover, and well stock of Urengoi field
requires replacement of downhole equipment and fulfill-
ment of complicated jobs, today there is a slight recession
in coiled tubing jobs. The shrinkage of job volumes is also
connected with absence of necessary tools for coiled tubing
operations, as well as downhole motors, inflatable packers,
retrievable packers and others. Despite all this, in order to
reduce costs of well workover and down-time of efficient
equipment there is activity aimed at search of new fields
of application of coiled tubing equipment with hoisting
equipment.



CHUXeHUsA ce0ecTOMMOCTU PEMOHTA CKBAXWH U YMEHbIIEeHUs
BPEMEeHU NPOCTOA BbICOKOI( EKTUBHON TEXHUKN BEETCA NOUCK U
pacwupeHue 061acTM NpUMEHEHUS KONTIOBUHTOBOW TEXHUKM NpH
COBMEeCTHbIX paboTax € NOAbEMHbIMU YCTAaHOBKAMMU.

B TeueHue nocnegHux net YMPC 000 «YpeHroitraznpom» sepet
paboTkl ¢ BepylwuMu npegnpuatuamMu Poccum no paspaboTke ma-
NorabapuTHOro NoA3eMHoro 060pyaoBaHuA fis paboTbl C rMOKOI
Tpy6oit. B HacToswee Bpems no pa3paboTaHHOMY CreLuanucTamu
000 «YTM» TexHnyeckomy 3agaHuto BHUUBT BrinyckaeT BUHTOBbIE
3abo0iiHble ABuratenu [1-55 ¢ BbICOKUM KPYTAWMUM MOMEHTOM M
BO3MOXHOCTbIO CEKLMOHMPOBaHUA paboymx nap. Takue npej-
npuaTus, kak HNO «bypenune» (r. Kpactopap), HMM «bypuHTex»
(r. Yopa), Hanagmnm BeINYCK 3HAYMTENLHOIO aCCOPTUMEHTa CreLio-
60pyRoBaHUA Ans rnbkux Tpyo (coesuHuTENM, 06paTHbIE KNanaHbl,
pasbeuHUTENN, LEHTPATOPbI, NPOMbIBOYHbIE HACAAKK, TPy6Opesb
W T.A.). 3T0 060pyAOBaHME GbIIO UCTILITAHO NMPU PEMOHTE CKBAXKMH
Y NOKa3ano CcBo paboTocnoco6HOCTb.

Tak, Hanpumep, B ckBaxuHe N2 5364 ycnewwHo npoBefeHbl paboTsl
no oTpe3aHuto NpuxeayeHHbIx uemeHToMm HKT d=73 MM Ha mybuHe
2460 M, 4TO NO3BOMINAIO YCKOPUTB AanbHeiiwne paboTsl. KomnoHoBka
LNs 0Tpe3aHus BKNoYana ciefytollee o6opynoBaHue: Tpybopeska
Tr-73; B3[-[148 (2 cekuum); akopb AM-73; rugpaBanyeckuii pasb-
enuHuTens PI-54; 0bpaTHblii KnanaH; coeuHNUTeNbHOE YCTPOMCTBO.
06uwasn nnMHa KOMNOHOBKK cocTaBuna 4,85 M. Otpesanue HKT
Npou3BeAeHO 3a 8 MUHYT paboTsl 3a60iHOro ABUratens. TexHono-
rMyeckas cxema onepauuu npusegeHa Ha puc. 1.

[ins cokpaweHums CpoKOB PEMOHTA ra30KOHAEHCATHBIX CKBAXUH
C HEN3BJIEKAEMBIMU C MOMOLLbIO MOBLIWEHHbIX AUHAMUYECKUX
Harpy3ok nakepamu tuna MA-Ar v MNT paspaboTaHa TexHoNOrMs,

During five last years Urengoigazprom works with leading
companies of Russia on development of small-sized downhole
equipment for operation with coiled tubing. Today, in accor-
dance with requirements specification developed by UGP spe-
cialists VNIIBT manufactures downhole high-torque motors
D-55 with capability of operating steams compartmentation.
Such companies as Burenie (Krasnodar), Burinteh (Ufa)
launched manufacturing of wide range of special tools for
coiled tubing (connectors, back valves, disconnects, center-
ing tools, flushing nozzles, tubing cutters and so on). This
equipment has been tested in well servicing and proved its
operating capabilities.

For example in well No.5364 there have successfully been
accomplished cutting of tubing stuck in cement, 0.D. 73 mm,
depth 2460 meters, that allowed to perform further opera-
tions faster. The assembly for cutting comprised the following
equipment: tubing cutter TG-73, VZD-D48 (2 sections), anchor
YG-73, hydraulic disconnect RG-54, back valve and connector.
Total length of the assemblyis 4.85 m. Tubing cutting had been
performed in 8 minutes of downhole motor operation. The
technological drawing of operation is presented on fig.1.

In oxder to reduce time of gas-condensate wells servicing with
non-retrievable and retrievable with increased dynamic loads
packers of PD-YG and PPG type, there has been developed a
technology, that is cutting tubing above packer, and its retrieval
with a following trip of washover assembly for packer drilling
out. The job of tubing 0.D. - 102 mm cutting over packer 2PD-
YG had been done on a well No.8318, 1276 UNGKM with a use
of following assembly: tubing cutter TG-89, D-48 (2 sections)
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Puc. 1. TexHonornyeckas cxema npu otpesaHum
npuxsadyeHHbix HKT
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Coiled tubing with 0.D. 38 mm

Back valve
c T'uppasnnueckun axopn ATr-73
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4. 2-CeKMOHHbIN 32601 HbLIN ABUTaTens JI-48

2-sectional D-48 downhole motor

Bnok ouncrku pacrsopa
Fluid cleanout unt

Fig. 1. Technological drawing of tubing
stuck cutting
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TEXHO1OTMU U OBOPYAOBAHWE/TECHNOLOGIES & EQUIPMENT

3aknovarowasncs B otpesaHuu HKT Hag nakepom u ux n3snedeHum
C nociefyoLmMmM cnyckom o6ypouHoi KOMMNOHOBKM Afis pasdpe-
3epoBbIBaHMsA nakepa. Pabota no otpesanuto HKT d=102 mm Hag
nakepom 2MJ-Al npoBepeHa Ha ckBaxuHax N2 8318,1276 YHIKM ¢
MCNoNb30BaHMEM Cefytolieil KOMNOHOBKU: Tpybopeska Tr-89; [i-
48 (2 cekuun); Ar-102; pasveguuutens Al-54; 06paTHblii kKnanaw;
coefMHUTENbHOE YCTPOICTBO; r1bKas Tpyba. Ha puc. 2 nokasaHa
paccTaHoBKa 0060PYLOBAHUA U CNELTEXHUKWU NPU KOMMIEKCHOM
MCNONb30BAHMM NOLBEMHBIX U KONTIOOMHIOBLIX YCTAHOBOK.

CnepytolWwmUM BUTKOM PasBUTUA B JAHHOM HanpaBaeHun 6bio
NPOBeAeHNe TaKUX TEXHONOTMYECKNUX Onepauuii, Kak:

1) 3aKayka TaMNOHUPYIOLMX MATEPUANOB U BOJOM30NMPYIOLLUX
COCTaBOB;

2) KUCNoTHble 06paboTKM U 3aKauku ruapocdo6M3aTopos;

3) ocBoeHue ckBaxuH B ycnosuax AHMM.

C nonyyeHuem ycTaHOBOK HarHetawus rasa YHI-8/15 npous-
BopcTBa OAO «bopeu» (r. MockBa) cylecTBEHHO NOBbICMNACh
3 PEKTUBHOCTb PAaBOT N0 OCBOEHMIO U UHTEHCU(DUKALUM CKBa-
JUWH, @ TaKXKe NOABUNACH BO3MOXKHOCTb NPOMBIBKM NOINOLWA0LMX
CKBaXMH.

C ucronb30BaHMEM YCTaHOBOK TsxeNoii cepun tuna M-20 (anuHa
Tpy6bl 3600 M, d=38 MM) OblAK ycnewHo npoBeAeHsl paboTsl Mo
NPOMbIBKE FOPU30HTANIbHOTO CTBOIA B 2-X HETAHbIX CKBAXMHAX.
B nocnepHee Bpems BHepAETCA TEXHONOTUA HAaNpaBeHHbIX KUC-
JIOTHbIX 06PabOTOK B ra30KOHAEHCATHbIX CKBaXWMHAX C UCMONb30-
BaHWEM rMLPOMOHUTOPHbIX HACAZOK C OOKOBBIMU MPOMBIBOYHBIMY
OTBEPCTUAMU.

Kpome Toro, nnaHupyeTcs fanbHeiwee pacluupeHue paborT, Bbl-
MOJIHSIEMbIX B KOMNJIEKCE C NOLbEMHbLIMU YCTaHOBKaMU. [pu 3Tom
npeaycMaTpuBaETCs Cledyiollee pasgeneHne paborT:

- U3B/IeYEHME KOMMIEKCA NOA3EMHOM0 060pYA0BaHMs, CNyCK Ind-
TOBOI1 KONOHHbBI NPOM3BOANTL TPAAULIMOHHBIMK CNOCOBaMK;

- ounctky HKT, yaaneHue necyaHbix NpoGOK, MyLIEHUE CKBAXMH,
PEMOHTHO-U30NALMOHHbIE PaboTkl, 0cBoeHMe, 06paboTky M3M1 npo-
BOAMTb C NPUMEHEHUEM KONTIOOMHIOBbIX YCTAaHOBOK, U T.4.

370 NO3BONUT 3HAUUTENILHO CHU3UTb NPOACIKUTENBHOCTL PAbOT
1 ce6ecToMMOCTb PEMOHTA CKBAXMH.

B cBA3M € 3TUM Haubonee NepCneKTUBHLIMU HanpaBaeHUAMM
ABNAOTCA:

- pa3paboTKa W BbIMYCK OTEYECTBEHHBIMU NPOU3BOAM-
TENAMU CUCTEM HaJYBHbIX NAKEPOB U NaKkep-npobokK ans
TEXHOIOrMYECKUX onepaL it No U30NALMOHHBEIM paboTam
U MHTeHCUbUMKALUM NPUTOKA;

- NOBbIWEHMEe TATOBOW MOLWHOCTM YCTAHOBOK C OAHO-
BPEMEHHbLIM YBENMYEHUEM fuameTpa rmbkux Tpyb c 38
1o 60 mm;

- CO3JaHNe KOMMIEKCHbIX YCTAHOBOK A PEMOHTA
CKBAXWH, COBMELLAIOWNX B cebe U KONTIOOUHT, U Nofb-
eMHblit arperar.

[

YG-102, disconnect YG-54, back valve, connector, coiled tubing.
Fig 2 shows equipment layout for a complex use of hoisting and
coiled tubing units.

The next stage in development on this field was fulfillment
of such jobs as:

1) pumping of bridging materials and waterproofing seal-
ant;

2) acid treatment and pumping of wetting agents;

3) well development under conditions of abnormally low
formation pressure.

As soon as gas pumping units UNG-8/15, manufactured
by Borets, Moscow, were obtained, the efficiency of jobs,
aimed at development and well stimulation, significantly
increased and also there appeared an opportunity to flush
absorbing wells.

Using heavy series equipment M-20 (tubing length
3600 meters, 0.D. 38 mm) there have successfully been ac-
complished jobs for flushing of horizontal bore in 2 oil wells.
Last time a technology of directional acid treatment in gas-
condensate wells with the use of flushing nozzles with side
ports is introduced.

Besides, a further widening of job scope being fulfilled with
hoisting equipment has been scheduled. For this purpose
they provide for the following job distribution:

- retrieval of downhole tool system, deployment of tubing
by conventional means

- tubing cleaning, sand plug removal, well killing, servicing-
isolation activities, development, bottomhole zone treatment
with coiled tubing units and others.

This allows the reduce job duration and cost of well ser-
vicing.

The most prospective trends are:

- development and manufacturing of inflatable packers
and packers for isolation and well stimulation jobs;

- increase of unit pulling capacity with tubing size increase
from 38 mm to 60 mm.

- development of system units for well servicing, that
would comprise coiled tubing and hoisting equipment.

Puc. 2. Cxema paccTaHoBKM 060pyA0BaHUA NpU NpoBe-
AeHum pabor no oTpe3aHuio npuxeayeHHbix HKT:
a) ckBaxxuHa N2 8318, 6) ckBaxuHa N2 1276

Fig. 2. The layout of the equipment of tubing stuck
cutting execution: a) well #8318; b) well#1276
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NNPOPLIB B ObJIAGTU BYPEHUA

C OTPMUATESIbHBIM TEPEMNMALOM OABJIEHUA

Kenrt [lenu,
UHXeHepP-KOHCYIbTAHT 0 6YpPeHuto,
AnTech Ltd.

Kate Daly,
a Consultant Drilling Engineer
for AnTech Ltd.

THE UNDERBALANCED
DRILLING BREAKTHROUGH

(Mpodomxenue, Hayano 8 Ne 8, 2004 e.)

B nepBoit cTatbe noj HasBaHWeM «41o npepcTaBasfeT coboil
KONTIOOMHIOBOE BypeHue U NoYeMy Mbl JOMKHbI €70 UCMONb30-
BaTb?» ONUCHIBANOCh NPUMEHEHWE HENPePbIBHOI Tpybbl Npu
OypeHun BepTUKANbHBIX MU HAKNOHHBIX CTBOOB U3 Y4aCTKOB
KonneKkTopa Ans ciyvas TpaguLMoHHOro BypeHus c oTpuLaTens-
HbIM nepenagom AasneHus. Mpu 3Tom nogbuUpaeTcs NAOTHOCTb
OypoBOro pacTeopa, 415 TOro YTo6bl ypaBHOBECUTL NNACTOBOE
AaBfeHue W Manblil 3aNac NPOYHOCTM C LeNblo COXpaHeHus
CKBAXXUHHBIX YIEBOLOPOLOB HA MeCTe.

B paHHOM cTaTbe GygeT paccMmoTpeHa Tema bypeHus ¢ uc-
nonb3oBaHMeM GYpoBOro pacTBopa C MeHblUel MAOTHOCTbIO,
YeM NIACTOBOE [aBJIEHUE, C Lefblo JOObIYM YINEBOJOPOAOB B
npolecce 6ypeHus. Takol TMN OypeHUs C OTpULATENbHBIM Ne-
penagoMm AaBneHUs BO3MOXEH NPU OCYLLECTBAEHUN KOHTPONS
Haj NpuUnaraembiM JaBleHUEM B CKBAXUHE, TAe UCMNONb3yeTcs
KOMMNbIOTEPHOE MOAENUPOBAHME W KONTIOOMHIOBAs TEXHUKA.
Mpouecc npeactaBnseT coboil peanbHoe [OCTUKEHUE B 3TOM
obnactu.

BbICTPbIN U DPDPEKTMBHbBIN MOAX0O
K YBEJIMMEHWIO AOBbIMA

bypeHue ¢ oTpuuaTenbHbLIM NepenagoMm AaBieHUS NOTEH-
LMaNbHO ABAAETCA ObICTPbIM U 3PDEKTUBHLIM NOLXOLOM LS
YBENMYEHUS JOOBIYM HA YACTUYHO BbIPAabOTAHHbBIX HedTAHbIX
MECTOPOXAEHMUSAX.

OHo npepnaraet cnepyiolme NpenMmyLLecTsa:
e CKOpOCTb Mpoxofku npu GypeHUn JoMmxHa ObiTb ropasgo
BbILLE, YEM NPU TPAAMULMOHHOM DypeHnM, TaK Kak HeT nepenaja
LaBNeHUs, NPENATCTBYIOLWEro GypeHuio.
e 0TNagaloT HeKoTopble NPOBNEMbI, BO3HUKAKOLWME NPU OypeHnH,
0cobeHHO nornoleHne 6ypoBOro pacTeopa, AuddepeHumanb-
HbIA NpUXBaT.
® He BO3HMKAIOT/YMEHbWAKTCA NOBPEXAEHUA NNACTA, BbI3bl-
BaeMble TBEPAbIMUM YaCTULAMM, COLEPXKALLMUMUCA B BypoBOM
pactBope (B xofe TpPafMUMOHHOTO GYpeHUs OHM MonajaiT B
MNACT C NOCTOAHHbLIM JaBNEHNEM, BO3HUKAIOLWMM 13-3a FPaHULbl
6€30MaCHOCTM NPU NONOXUTENLHOM Nepenage AaBNeHNs U pocTa
LaBJIeHUsA B XO[e CMYCKONOAbEMHbIX Onepawuui).
e OTCyTCTBYET NOTPEOHOCTHL B NPOTUBOAENCTBUM NOBPEXKAEHNIO
nnacrta nyTeM MHTeHCUdUKaLmu.
® ocTosiHHO cOBMpaeTCs MHGMOPMALUA 0 PA3NIUYHbIX NAACTax
KOJIEKTOPa, YTO CHUMAET NoTPebHOCTb B PaclUMpPeHHOM npo-
GHoi1 akcnnyaTauuu. lamma-uHctpymeHt KHBK npepoctasnser
LONONHUTENbHYI0 HGOPMALMIO N0 NAacTam.
e CtoumocTb HedTH, B06bITOI B NpoLecce OypeHUs, KOMNeHCH-
pyeT 3aTparbl Ha 3abypuBaHue 6OKOBOro CTBONA.
e [lo6blva yBENMYUTCA, KOTAA CKBAXUHA BEpHETCA B OHA
LEeNCTBYIOWMX.

(Continuation. The beginning is in #8, 2004)

Our first article entitled “Coiled Tubing Drilling: What Is It
and Why Should We Use It” described how coiled tubing could
be used to drill vertical or directional sidetracks of the reservoir
sections of existing wells using conventional overbalanced
drilling techniques. In this case, the drilling fluid density is
selected to balance the formation pressure with a small safety
margin with the objective of keeping the well hydrocarbons
in place.

This article will address how to drill using a fluid density
less than the formation pressure and allow the well to produce
hydrocarbons during the drilling process. This type of underbal-
anced drilling is possible with the control that is exerted over
the pressures in the well making use of computer modelling and
coiled tubing techniques. It is a real breakthrough.

A FAST AND EFFICIENT APPROACH TO

BOOSTING PRODUCTION

Drilling underbalanced is potentially a fast and efficient ap-

proach to boosting production in partially depleted oil fields.
It offers the following advantages:

¢ The rates of penetration when drilling should be very much
faster than for normal drilling because there is no overbalance
to restrict it.

e Tt prevents certain drilling problems, notably lost circulation
and differential sticking.

¢ It prevents and/or reduces the formation damage caused
by drilling fluid solids. (During conventional drilling they are
pushed into the formation by the constant pressure exerted
due to the overbalance safety margin and pressure surges dur-
ing tripping).

e There should be no need to counteract formation damage
by stimulation

e Information on the different layers of the reservoir is gathered
constantly, which eliminates the requirement for extended
production testing. A gamma ray tool from the bottom hole
assembly provides additional formation information.

e The value of the oil produced during drilling can be used to
offset the cost of the sidetrack.

® Production will be greater when the well is put back on
stream.

It has the following limitations:
e It is not suitable for all formations
e The borehole must remain stable at the lower pressures to
which is subjected.
® There should be no possibility of water influx.
® The reservoir is completed in open hole. Sand control measures
cannot be installed.
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TEXHOJIOTUN 1 OBOPYOAOBAHUE: BYPEHWUE/TECHNOLOGIES & EQUIPMENT: DRILLING

TexHONOMMA UMEET cnefytoliue orpaHuyeHus:
* [loaxoauT He Ans BCEX NNacToB.
 CTBOJI CKBAXMHbI [JO/IKEH OCTABATLCA CTAOM/IbHBIM NPYU CO3/a-
BAEMOM B HEM HM3KOM AaBNEHMN.
® He J0/KHO ObITb BO3MOXHOCTU NPUTOKA BOAHI.
e CKBaXuHa 3aKOHYeHa HeobcaxeHHbIM cTBonoM. 06opyao-
BaHWe Ans 6opbObl C MOCTYNJEHMEM NecKa He MOXET OblTb
YCTAHOBANEHO.
® [laHHas METOAMKA ABNAETCA HOBOW A1 NepcoHana HedTaHOM
KOMNaHWK, CEPBUCHbIE KOMMAHUW U PETYINpYIOLME BNACTH
AOJIXHBI TPOBOAMTL TWATEIbHOE NIAHUPOBAHME.
e [laHHaA TEXHONOMMA NOTEHLMANLHO ABNAETCSA 60Nee ONacHoil,
YeM TpafMLUOHHOE BypeHue.
® 06GopynoBaHue TpebyeT 3HAUYMTENbHBIX KaNMUTaNbHbIX 3aTpar.

Kniouom K GypeHuio C OTpULATENbHLIM NepPenagom AaBaeHus
ABNAETCA YCTAHOB/IEHWE CTalWIbHON MHTEHCMBHOCTU NPUTOKA
W OTTOKA CKBAXUHbI, KOHTPOJMPYEMON U CO3AaK0WEN 3HaUM-
Te/IbHOE fiaB/ieHue B cTBoNe. PakTopaMu, KOTOpbIE BHOCAT CBOIO
NenTy B CO3/laHWe AaBNEHWUA B CTBONE,
ABNAIOTCA: TMAPOCTaTUYECKOE [aBNieHue,
(bpUKLUMOHHOE AaB/ieHre GYpPOBOro pacTeo-
pa M NpOTMBOAABNEHNE HA NOBEPXHOCTHU.
[laBnenus, cosgasaemble Npu 3akadke npu
CTabUNbHON UHTEHCMBHOCTH, HE JOSKHbI
NpeBbIlaTh NPOYHOCTb MOPO/bI KOMNEK-
TOpa, a Takxe 6biTb B paboynx npepenax
Tpy6 CTBONA CKBAXKMHbI U HAa3eMHOr0 060-
pynoBaHus. MHTeHcuBHOCTb HabogaeTcs
W PEryNUpPYETCs A1 COXPaHEHNS [ABIEHUS
B MPOEKTHbIX BEJIMYNHAX. B JKCTPEHHbIX
cyyanx [OMKEH ObiTb NPeaycMoTpeH
yO06HbIN METO/ BO3BpaTa CKBAMMUHbI K yC-
JIOBUAIM NONOKMTESLHOTO Nepenaaa — uam
MyweHna CKBaXXuHbl.

BYPOBbIE PACTBOPbI: X POJIb
B AOCTMXXEHNWN YC/TOBNI
OTPULATE/TbHOTO MEPEMAAA

Tam, roe KOnneKkTop WUCTOlLeH, AaBhe-
HMe nnacTa OyneT HUXKe HOPManbHOrO.
[na co3paHus ycnoBuii oTpMLATENBLHOTO
nepenaga MOXeT UCMOb30BATLCA a30T,
KOTOpbIit HarHeTaeTcs B OypoBoil pacTBoOp
Ha BOJHON OCHOBE. 3TO MOXET BbIMOJHATL-
CA Ha MOBEPXHOCTU UK, ecnu OypeHue
NMPOUCXOAUT BHYTPU CyLeCTBYiOWeEro
CKBA¥WMHHOrO 060pyA0OBaHMUA C YCTAHOB-
NIeHHBIMY ra3nudTeIMK KNanaHaMmu, MOXeT
NPOBOANTLCA HENOCPEACTBEHHO B CKBAXMU-
He. ANbTEpHATUBHO MOTYT MPUMEHATLCA
neHHble XXUAKOCTHbIE CUCTEMBI.

[lna HencTowWeHHbIX KOJIEKTOPOB Npu
HOPManbHOM [aBlieHUN MOTYT NpuUMe-
HATbCA OYypoBble PacTBOPbI C HU3KOIA
MNOTHOCTbIO, HANPUMeP Ha OCHOBE HedTu
unu celpoit HedT. [InA KONNEKTOPOB C
NONOXMUTENbHLIM NepenajoMm faBneHus
NAOTHOCTb TPAAMLMOHHBIX PacTBOPOB,
NCNONb3yeMblX B KONTIOOUHIOBOM GypeHUU
C NONOXNTENbHBIM Nepenaaom faBneHus,
MOXET 6ObITb CHUXKEHA.

Mpw Hanuumu cepoBofopoaa Tpy6bI GyayT
NOAIBEPXKEHbI feiicTBUI0 Gonee BbICOKON
KOppO3uM, YeM Npu BypeHUM C NOA0XKM-
TenbHbIM Nepenagom Aasnenus. lonmkHa
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e It isa new technique for oil company personnel, service com-
panies and the regulatory authorities making careful planning
is essential.

e Tt is potentially more hazardous than conventional drilling.
e The equipment required demands a substantial capital
outlay.

The key to underbalanced drilling is to establish a stable
flowrate in and out of the well that is controllable and creates
a constant bottom hole pressure. The factors that contribute to
this bottom hole pressure are drilling fluid hydrostatic pressure,
drilling fluid friction pressure and surface back pressure. The
pressures exerted when pumping at the stable flow rate must
be no greater than the strength of the reservoir rocks, and
within the operating limits of the wellbore tubulars and surface
equipment. The flowrate is monitored and adjusted to keep the
pressures within the design limits. In case of emergency, there
should also be a convenient method of returning the well to an
overbalanced condition - or killing the well.

Puc.1. Teuenue 6ypoBOro pacTBOpPA B CTBOJIE CKBAXKWHEI ITPU OYPEHUN C OTPULIATENLHEIM
TIeperiazioM aBeHus

Fig.1. Showing fluid into the wellbore when underbalanced drilling



NCMOJIb30BaTbCA HA3EMHAA CUCTEMA C 33KPbITbIM KOHTYPOM,
n HeobxoaMMO [06aBUTL MHIMOUTOP KOPPO3UK K GypoBOMY
pacteopy. Tpy6a AO/MKHA TWATENbHO HAGMNOAATLCA HA NpeaMeT
MOBPEXAEHU, MaTepUasbl C BLICOKON MPOYHOCTLIO HE [OKHBI
MCNoNb30BaThCA.

Koraa ucnosnb3yembiii GypoBoil pacTeop sBAseTCs ra3oobpas-
HbIM, MH(OPMALLUSA, NOyYaeMast OT CKBAKUHHBIX UHCTPYMEHTOB,
He MoXeT ObITb NepefaHa NOCPEACTBOM TeJieMeTpumn yepes
GypoBoit pacteop. Heobxoguma cneunansHasn HenpepbiBHas
Tpy0a C YCTAaHOB/NEHHbLIM B Hell Kabenem; Takum 06pa3om, MoryT
UCNO0JIb30BaThCs KabenbHble CUCTEMBI.

HA3EMHbIE CUCTEMbI

BypoBoii pacTBop BHM3 N0 HEMpepbIBHON Tpy6e U 06paTHbIt
NOTOK pacTBopa NoJatloTca Yepes peryinpyemyto 3acloHKy, Ko-
TOpas NpeuMyLLeCTBEHHO HAXOAUTCA B NOSHOCTLIO OTKPLITOM NO-
noxeHuu. N3meHeHne pacxoAa npu HarHeTaHWM rasa/KuaKoCTyH
perynupyeT MHTEHCUMBHOCTbL U 3a60iiHoe AaBneHue. 06paTHbIil
NOTOK, cofiepalyuii 6ypoBoii pacTBOp Ha OCHOBE BOAbI, ras,

bak-xpanunuuwe [
Storage tank |

A30THas ycTaHOBKa
Nitrogen Unit

Cenapartop

JipoccenbHblit MaHUboONbA
Choke Manifold

DRILLING FLUIDS: THEIR ROLE IN ACHIEVING
UNDERBALANCED CONDITIONS

Where the reservoir is depleted, the formation pressure will
be below normal. To create underbalanced conditions in this
case nitrogen can be injected into a water-based drilling fluid.
This can be done on surface or, if drilling is inside an existing
completion with gas lift valves installed, it can be done down-
hole. Alternatively, foam fluid systems can be used.

For undepleted reservoirs at normal pressure, low-density
drilling fluids such as oil-based mud or crude oil based sys-
tems can be used. For over pressured reservoirs, the density
of conventional fluids used for overbalanced coiled tubing
drilling can be reduced.

If hydrogen sulphide is present, the tubulars will be subjected
to higher concentrations than when drilling overbalanced. A
closed surface fluid system should be used, and corrosion inhibi-
tor added to the drilling fluid. The coil should be monitored
carefully for damage, and no high strength materials used.

When the drilling fluid in use is gaseous, the information
from downhole tools cannot
be transmitted by mud pulse
telemetry. Special coiled
tubing is required with a
cable running through it so
that a cable-based system
can be used.

UHxekTop
i Injector

SURFACE SYSTEMS

“ NBO The drilling fluid is cir-
BOP culated down the coiled
tubing and returns are
taken through an adjust-
able choke that is gener-

Separator

TpexnnyHxepHbIN Hacoc
Triplex Pump

ueurgoﬁegkublﬁ Hacoc
entrifugal pump

Water

ueurgoﬁeguublﬁ Hacoc
entrifugal pump

2%

T
EMKocTb Ans GypoBoro pacTeopa
Mud Tank

EMKoCTb ans 6ypoBoro pacteopa
Mud Tank

~— ByHKep-CMecuTenb
Mixer Hopper

ally fully opened. Adjusting
the gas/liquid injection
rates controls the flow rate
and bottom hole pressure.
The returns, - containing
water-based drilling fluid,
gas, oil and cuttings - are
then routed through an
atmospheric degasser or
series of degassers. The
gas is removed and flared.

Puc. 2. HasemHas cuctema 06paboTku ans GypeHus ¢ oTpuLiaTeNbHbEIM NepenasoM fAaBneHuUs

Fig. 2. Underbalanced Drilling Surface Processing System

HedTb M Wnam, NPOXOAMUT Yepe3 aTMOC(EepPHbIN ferasatop uim
cepuio fierasatopos. [a3 yaanserca u cxuraetcs. [lanee obpar-
HbIil TOTOK NPOXOAUT Yepe3 CepUI0 OTCTOMHBIX U CenapaTopHbIX
6akoB, roe yaanaTca HedTb W wnam. 3atem 6ypoBoii pacTBop
NOLAETCA B aKTUBHBII 6aK U NOBTOPHO UCMONb3YETCS.
HasemHble cucTeMbl MOTYT ObITb FEPMETUYHBIMU — ANst PabOTI
C NOTEHLMANbHO OMACHBIMK ra3aMu, TAKUMU KaK CEPOBOAOPOS, U
415 paboThl B YyBCTBUTE/bHBIX 30HAX OKPYIKatoLLei cpeabl. B 3Tom
Cnyyae 06paTHbI NOTOK MAET OT 3aC/IOHKU Yepes pAJ repMeTUYHbIX
COCYA0B ANA OTAENEHMUA ra3a, HedTu, BoLbl U TBEPAbIX YaCTUL,.

BE3OIMACHOCTb YMPABJIEHNA CKBAXKNHOU
ABJTAETCA KNHOYEBbIM MOMEHTOM

Mpu BypeHun ¢ oTpULATENbHBIM NEpPenajioM AaBeHUs NoAfe-
PXMBAETCA NOCTOAHHOE flaBNeHue Ha 3aboe, KoTopoe Habnwofa-
etcsa garunkamu KHBK. 310 paBneHune perynmpyer MHTEHCUBHOCTb

Next, the returns are routed
through a series of settling
and skimming tanks where
the oil is removed and the

cuttings settle out. The drilling fluid is then flowed back to

the active tank, and re-used.

Surface systems can be pressurized in order to handle potentially
dangerous gases such as hydrogen sulphide, and in environmentally
sensitive areas. Returns are taken from the choke through a series
of enclosed vessels to separate the gas, oil, water and solids.

WELL CONTROL SAFETY IS KEY
When drilling underbalanced, a constant bottom hole pres-
sure is maintained, which is constantly monitored by sensors
in the bottom hole assembly. This pressure controls the rate
of influx of oil or gas into the wellbore. The drilling fluid does
not, therefore, maintain the primary well control as it does
in overbalanced drilling. There should, therefore, always be a
means available to kill the well, and to circulate out any forma-
tion influx in an emergency.
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npuToka HedT UM rasa B
CKBaXuHy. Takum obpasom,
GypoBOW pacTBOp He BbINOA-
HAET NepBUYHbIE QYHKLUY
yNpaBeHus CKBaXMHOM, Kak
3T0 NPOMCXOAMT NpU BypeHum
C NONOXUTENbHBIM NEPENAfOM
pasneHus. Noatomy B HaNUuuK
BOMKHbI GbIT CpeacTBa Ans
MyLIEeHUS CKBaXMWHBI, U B 3KC-
TPEHHOM Cilyyae — ANs BbIBOAA
NoBOro NpuToKa naacra.
BHyTpuCKBaXWHHbIE ycno-
BUA BOJIKHBI KOHTPONUPO-
BaTbCs, YTOOLI He Npou3oLen
NOA3EMHbI BLIOpOC TaM,
rA€ YYaCTKW CTBONA CKBA-  Yucrpymentsi KHEK
XUHbI NOABepraioTcs bonee
BbICOKOMY [aBNEHUIO, YEM

BHA Tools ™~._ i
TO, KOTOpPO€E OHU CNoCOOHbI

lFonoBka
Head

BUraTenb U AONOTO
Motor and Bit

UHxkekTop
Injector

Jly6pukarop
Lubricator

Wypc noa opHOTPY6KY

Mouse HOE\

BblepKaTb. [
B xone ycTaHOBKM Hermo-

KUX KOMMOHEHTOB, TaKUX KaK

KHBK, nHxektop He moxeT

ObITb 3aeiCTBOBAH. YcnoBus

oTpuUaTENbHOrO nepenaga

LABNEHUS JOJKHBI Nojge-
PIKMBATLCA, YTO TPebyeT one-
paumu cnycka.

[nyxue/cpe3Hble mnawku
npeBeHTOpa 3aKpbiBaloTCH,
W UHKEKTOP W nybpukatop aemoHTMpytoTcs. Kopotkune KHBK
MOTYT NPUKPENNATLCA K KONTIOOMHIOBOI Tpybe B Wwypde nog
OAHOTPYOKY M BLITATMBATLCA B TyOPUKATOP A0 NPUCOEAUHEHUS
MoTopa 1 gonota. C 3aKpbITbIMU FIYXMMU/CPE3HBIMUY NIALLIKAMMU
WHXXEKTOP U NYOpMUKATOp NOBTOPHO YCTaHABAUBAKOTCA Ha 610K
NpOTUBOBLIOPOCOBLIX NMPeBEHTOPOB. [lanee BbIpaBHWBAETCSA
LaBneHue, rnyxue/cpesHble naawku otkpbiBaoTca U KHBK
cnyckaetcs B cKkBaxuHy. Ins annHHbix KHEK nnu tam, rge He mo-
KET ObITb AOCTUTHYTA AOCTATOYHASA AJIMHA TyOPUKATOpPa, MOXET
OKasarbcs HeobxoaumbiM npoussectn cnyck KHBK noatanHo.
CocTaBHble CMCTEMbI 3aKaHYMBAHWUS MOTYT YCTAHABIMBATLCA B
CKBAXMHE C OTPULATENbHbIM NePENnagoM AABIEHUSA MPU NOMOLLM
nopno6Hoi TexHonoruu. Ecnm 3akoHYeHHas CKBaXMHA COCTOUT
U3 KONTIOOMHTOBOI TPY6bl, TO MPOBOAWTL OMepaLMio CrycKa
ropasfo npotue.

[nuHa ny6pukatopa 1, TakKUM 06pa3oM, BbICOTA MHIKEKTOPA
Hapj 6JI0KOM NPOTUBOBLIBPOCOBLIX NPEBEHTOPOB ONPEAENsIoTCs
anuHoi KHBK. KopoTkas KHEK siBnsieTcs 6onee 6e3onacHoi u
Gonee yao6HOII ANs COCTaBNEHUA M IKCNAYATALMK,

MOATOTOBKA CKBAXWNHbI
And 3ABYPUBAHNA BOKOBOIO CTBOJIA

[lns nonyyeHMs NosHOro OTYETa O CTPOUTENLCTBE W IKCMNY-
aTauMn CKBaXUHbI HeobxoaMMa UHGMOPMALUA U YEPTEXM C
noapobHbLIMK cBeeHUAMU 060 BCex TPYOHbLIX COEAMHEHMUAX.
[ns GypeHus c oTpuLaTeNbHLIM Nepenagom AaBNeHNUN BaX-
HbIM SIBNIAETCA KapTUHA M3MEHeHUs BO BPEMEHM KOJJIeKTopa
n fobbiunu B LuenoM. Kaxpaas npobnema CKBaXMHbI [OMXKHA
ObiTb YIOMSAHYTA: UHTEPBANIbI CYKEHUA CTBOA CKBAXMHbI NpPU
GypeHuu, oTBepcTMs B 06CAfHOW KONOHHE MaK Tpybe, nobble
OCTaB/IEHHbIE B CKBAXMHE npeameTbl. [OMKHbI yYNUTLIBATLCS
cnegylolMe acneKTbl: ONMcaHWe Nnacta Kaxaoro ropusoHTa,
KOTOPbI NPeCTONT BCTPETUTL, BK/IOYas TeMNepatypy Ha 3aboe,
XapaKTepPUCTMKM NOPOJbI N0 A3BNEHUIO, YrON HAKIOHEeH s nnac-
Ta, 30Hbl MOTEPU LUPKYNALNK, TPEWMHBI (PA3NOMBI), TPOKUNKM
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Puc. 3. Cnyck KHBK ans GypeHus B CKBaXWHY NOA AaBAEHUEM
Fig 3. Deployment of the Drilling BHA into a well under pressure

Downhole conditions must be controlled to ensure that
circumstances do not arise where sections of the wellbore are
subjected to pressures higher than they can withstand, which
could lead to an underground blowout.

DEPLOYING TOOLS INTO THE WELL

During operations to install inflexible components such as
the bottom hole assembly into the well, the injector head can-
not be used. The underbalanced condition must be maintained,
which calls for a deployment procedure.

The BOP blind/shear rams are closed and the injector and
lubricator removed. Short bottom hole assemblies can be made
up to the coiled tubing in the mousehole and pulled up into
the lubricator before making up to the motor and bit. With
the blind/shear rams closed, the injector and lubricator are
re-installed onto the BOPs. The pressure is then equalised, the
blind/shear rams opened and the bottom hole assembly run
into the well. For longer bottom hole assemblies, or where a
lubricator of sufficient length cannot be obtained, it may be
necessary to deploy the bottom hole assembly in stages. Jointed
completions systems can be installed in an underbalanced well
in much the same way. If the completion consists of coiled
tubing, however, deployment is much simpler.

The length of the lubricator and, therefore, the height of the
injector head above the BOP are determined by the length of
the bottom hole assembly. A shorter assembly is safer and more
convenient to rig up and handle.

PREPARING WELLS FOR SIDETRACKING

The complete well history, information and installation
drawings must be sourced with details of all the tubulars. For
underbalanced drilling, the reservoir and production history is
also essential. Every well problem should be highlighted: tight
spots while drilling, as well as any fish or holes in the casing or



C BbICOKOI MPOHMLLAEMOCTbI0, U MH(OPMaLMA O CMelleHum. 3Ta
nHdOpMaLMA MOXKET OTCYTCTBOBATL B OTHOLEHUM HEKOTOPbIX
CKBaXWH, Jaxe eClM U3HayanbHo cobupanacs. [lns atoro cry-
Yas NyylWKUM pelleHneM ABASETCSA B NepBYyI0 ouepenb OypeHne
nepBOro CTBO/MA NMpW MONOXMUTENBHOM Nepenaje AaBleHNA W
cbop Bcelt HeobxoANUMOI MHGOPMALUKM A0 Havyana BypeHuns ¢
NONOXMUTEbHbIM NEPenafoM faBleHus.

B03M0XHOCTb GypeHus ¢ oTpuLaTeNbHbIM NEPenafoM faBieHus
ABNAETCA BENMYANLWMM CTUMYNOM ANS Pa3BUTUSA KONTIOOMHIOBOTO
GypeHus. B TpeTbeit, 3aKnounTeNbHOM cTaTbe GyoyT aHaNU3npo-
BaTbCs BO3MOXHOCTU M NPOGIEMBI, CBA3aHHbIE C MPUMEHEHNEM
3TOI HOBOW TEXHONOTUM NS YBENUYEHUS [OOBIYW HA MHOTUX CTa-
pbIX He(TAHbIX U ra30BbIx MecTopoxaeHuax B Poccum n CHI.

BYPEHME C OTPULATEJIbHbIM TTEPEMAZIOM
OABJTEHUA: MPEMMYLLECTBA N HEAOCTATKN

CBOQMTCA K MUHUMYMY MOBpPEXAEHME nnacTa, 0co6eHHO
npu 6ypeHnn ropu3oHTabHbLIX YYACTKOB TaM, rae XKenaembli
nnacT NoABepraeTcs BO3AEiCTBUIO OYypOBbIX PacTBOPOB B
TeyeHue AANTeNbHbIX NPOMEXYTKOB BpeMeHU. [loBpexaeHue
NPOAYKTUBHBIX MOPOA PSAOM CO CTBOJNIOM CKBaXMHbl Orpa-
HUYMBAET NOTOK YINEBOLOPOLOB U CHUKAET IKOHOMUYECKH
LenecoobpasHblil CPOK IKCMIyaTaLmu.

CHUKAKOTCA 3aTpaThl Ha 3aKaHYMBaHME CKBAXKMHBbI. TaK Kak
OypeHue C OTpULLATESIbHBIM NEPenafoM AABNEHUS NPUBOJUT K
MUHWUMAJIbHOMY NOBPEXAEHMIO CTBO/IA CKBAXUHbI U KULKOCTb
MOXET LMUPKYyNUpOBaTh B npouecce 6ypeHus, 0ObIYHO HET
Heo6X0AMMOCTH B MHTEHCU(UKALUN.

MpepoTBpalLaeT normoLieHUe GypoBOro pacTBopa U NpocToil
0060pyA0BaHMA Kak pe3ynbTaT AudhepeHLManbHOro NpuxBeara.

Mo3BoAsET NPOBOANUTE U3YYEHUE KONEKTOPA U MPUHSATH Kto-
YyeBble pelLueHus B npoLecce GypeHus nytem coopa MHGopMaLmu
Ha noBepxHOCTU. MoryT 6bITb ONpeaeneHbl Tak1e reoornyeckoe
0COGEHHOCTM, KaK MNOTHblE 30HbI, Pa3JiOMbl FETEPOreHHOCTY
KO/IEKTOPa, ONTUManbHas ANMHA FOPU3OHTANIbHOTO YYacTKa.

OKoH4aHue — 8 credyrowjem Homepe.

AsTop ctatbu Kent [lenn asnaerca uHxeHepoMm-
KOHCyNnbTaHTOM no 6ypexuto B AnTech Ltd. u ynpas-
naowmum Choicedrill Ltd.

AnTech - cneunanu3npoBaHHas KOMMaHWsA no
npoekTuposaHuto u npoussoactsy (Exeter, AHrus),
006CNyKMUBAKOLLAA MECTHYIO U MEXAYHAPOLHYIO HedTe-
rasoByto NpoMmbilneHHocTb. 06napas 6onee yem 20-
JIETHUM ONbITOM No 6ypeHuio B Poccuu, CHI v EBpone,
K. Jenu cneunanmsnpyercs Ha BCex acnekTax npoeK-
TUPOBAHUA CKBAXMHBI, OYpeHUs, BOCCTAHOBNEHUS U
KanuTanbHOro peMoHTa. 16 neT paboTana B KayecTee
WHXeHepa no 6ypeHuto B BP u Shell, 3atem npuwna 8
MATI Consultants Ltd., koMnaHuo, KOHCYNBTUPYIOLLYIO
no Bonpocam HaszeMHoro obopyaoBanus. Kak cneuu-
anuct no bypeHuio [lenn onpegenuna BO3MOXHOCTb
BOCCTAHOB/IEHUA PALA HA3EMHbIX U MOPCKMUX MECTO-
POXAEHWI B KPYNHOM UCCNe0BaHUM, NPOBELEHHOM
no nopyyeHuto SOCAR, HauuoHanbHOW HedTAHON KOMNAHWUK
Asepbaipkara. B 1999 r. K. [lenu ocHoeana B JloHgoHe Komna-
Huto Choicedrill Ltd., koHcynbTMpytoLLyio No Bonpocam GypeHus.
OCHOBbIBAsACh HAa CBOMX 3HAHMAX B OYpOBOIi OTpacnu permoHa
W 3HAaHUM PYCCKOTO A3bIKA, OHA KOHCYNbTUPOBaNa HECKONbKO
COBMeCTHbIX npepnpusaTuii B Poccum u CHI, a Takxe AnTech.
OHa oka3sblBana ycayru no akcneptuse BG Group, Shell and
Wintershall 8 Espone u 06beanHeHHOM KoponescTee. Mmeet
cTeneHb 6akanaepa HayK B TOMIUBHO-IHEPTETUYECKOM NPOEK-
TUPOBAHMW, NONYYEHHYIO B yHMBepcuTeTe Jlnaca (AHmus).

tubing. The following aspects should also be considered: forma-
tion descriptions of each horizon to be encountered including
bottom hole temperature, pressure rock properties, formation
dip angle, lost circulation zones, faults, high permeability
streaks and offset data availability. This information may no
longer exist for some wells, even if it was gathered initially. If
this is the case, it is better to drill the first sidetrack overbal-
anced and collect all necessary data before attempting to drill
underbalanced.

The ability to drill underbalanced is the greatest spur to the
development of coiled tubing drilling. In the third and final ar-
ticle, opportunities and problems associated with applying this
exciting new technology to boost production from the many old
oil and gas fields in Russia and the CIS will be examined.

UBD: ADVANTAGES AND CONCERNS

Formation damage is minimised, particularly when drilling
horizontal sections where the target formation is exposed to
drilling fluids for long intervals. Damage to the productive
rock near the wellbore restricts hydrocarbon flow and reduces
economic field life.

Completion costs are reduced. Because UBD results in
minimal or no wellbore damage and fluids are allowed to flow
during drilling, there is typically no need for stimulation.

It prevents lost circulation and rig downtime as a result of
differential sticking.

Allows the reservoir to be investigated and key drilling
decisions to be made during drilling by collecting the inflow
data at surface. Geological features such as tight zones, frac-
tures reservoir heterogeneity, optimum length of a horizontal
wellbore may be assessed.

To be finished in the next issue.

Author Kate Daly is a Consultant Drilling
Engineer for AnTech Ltd and Managing
Director of Choicedrill Ltd. AnTech is a
specialist engineering design and manufac-
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NNPOPLIB B ObJIAGTU BYPEHUA

C OTPMUATESIbHBIM TEPEMNMALOM OABJIEHUA

Kenrt [lenu,
UHXeHepP-KOHCYIbTAHT 0 6YpPeHuto,
AnTech Ltd.

Kate Daly,
a Consultant Drilling Engineer
for AnTech Ltd.

THE UNDERBALANCED
DRILLING BREAKTHROUGH

(Mpodomxenue, Hayano 8 Ne 8, 2004 e.)

B nepBoit cTatbe noj HasBaHWeM «41o npepcTaBasfeT coboil
KONTIOOMHIOBOE BypeHue U NoYeMy Mbl JOMKHbI €70 UCMONb30-
BaTb?» ONUCHIBANOCh NPUMEHEHWE HENPePbIBHOI Tpybbl Npu
OypeHun BepTUKANbHBIX MU HAKNOHHBIX CTBOOB U3 Y4aCTKOB
KonneKkTopa Ans ciyvas TpaguLMoHHOro BypeHus c oTpuLaTens-
HbIM nepenagom AasneHus. Mpu 3Tom nogbuUpaeTcs NAOTHOCTb
OypoBOro pacTeopa, 415 TOro YTo6bl ypaBHOBECUTL NNACTOBOE
AaBfeHue W Manblil 3aNac NPOYHOCTM C LeNblo COXpaHeHus
CKBAXXUHHBIX YIEBOLOPOLOB HA MeCTe.

B paHHOM cTaTbe GygeT paccMmoTpeHa Tema bypeHus ¢ uc-
nonb3oBaHMeM GYpoBOro pacTBopa C MeHblUel MAOTHOCTbIO,
YeM NIACTOBOE [aBJIEHUE, C Lefblo JOObIYM YINEBOJOPOAOB B
npolecce 6ypeHus. Takol TMN OypeHUs C OTpULATENbHBIM Ne-
penagoMm AaBneHUs BO3MOXEH NPU OCYLLECTBAEHUN KOHTPONS
Haj NpuUnaraembiM JaBleHUEM B CKBAXUHE, TAe UCMNONb3yeTcs
KOMMNbIOTEPHOE MOAENUPOBAHME W KONTIOOMHIOBAs TEXHUKA.
Mpouecc npeactaBnseT coboil peanbHoe [OCTUKEHUE B 3TOM
obnactu.

BbICTPbIN U DPDPEKTMBHbBIN MOAX0O
K YBEJIMMEHWIO AOBbIMA

bypeHue ¢ oTpuuaTenbHbLIM NepenagoMm AaBieHUS NOTEH-
LMaNbHO ABAAETCA ObICTPbIM U 3PDEKTUBHLIM NOLXOLOM LS
YBENMYEHUS JOOBIYM HA YACTUYHO BbIPAabOTAHHbBIX HedTAHbIX
MECTOPOXAEHMUSAX.

OHo npepnaraet cnepyiolme NpenMmyLLecTsa:
e CKOpOCTb Mpoxofku npu GypeHUn JoMmxHa ObiTb ropasgo
BbILLE, YEM NPU TPAAMULMOHHOM DypeHnM, TaK Kak HeT nepenaja
LaBNeHUs, NPENATCTBYIOLWEro GypeHuio.
e 0TNagaloT HeKoTopble NPOBNEMbI, BO3HUKAKOLWME NPU OypeHnH,
0cobeHHO nornoleHne 6ypoBOro pacTeopa, AuddepeHumanb-
HbIA NpUXBaT.
® He BO3HMKAIOT/YMEHbWAKTCA NOBPEXAEHUA NNACTA, BbI3bl-
BaeMble TBEPAbIMUM YaCTULAMM, COLEPXKALLMUMUCA B BypoBOM
pactBope (B xofe TpPafMUMOHHOTO GYpeHUs OHM MonajaiT B
MNACT C NOCTOAHHbLIM JaBNEHNEM, BO3HUKAIOLWMM 13-3a FPaHULbl
6€30MaCHOCTM NPU NONOXUTENLHOM Nepenage AaBNeHNs U pocTa
LaBJIeHUsA B XO[e CMYCKONOAbEMHbIX Onepawuui).
e OTCyTCTBYET NOTPEOHOCTHL B NPOTUBOAENCTBUM NOBPEXKAEHNIO
nnacrta nyTeM MHTeHCUdUKaLmu.
® ocTosiHHO cOBMpaeTCs MHGMOPMALUA 0 PA3NIUYHbIX NAACTax
KOJIEKTOPa, YTO CHUMAET NoTPebHOCTb B PaclUMpPeHHOM npo-
GHoi1 akcnnyaTauuu. lamma-uHctpymeHt KHBK npepoctasnser
LONONHUTENbHYI0 HGOPMALMIO N0 NAacTam.
e CtoumocTb HedTH, B06bITOI B NpoLecce OypeHUs, KOMNeHCH-
pyeT 3aTparbl Ha 3abypuBaHue 6OKOBOro CTBONA.
e [lo6blva yBENMYUTCA, KOTAA CKBAXUHA BEpHETCA B OHA
LEeNCTBYIOWMX.

(Continuation. The beginning is in #8, 2004)

Our first article entitled “Coiled Tubing Drilling: What Is It
and Why Should We Use It” described how coiled tubing could
be used to drill vertical or directional sidetracks of the reservoir
sections of existing wells using conventional overbalanced
drilling techniques. In this case, the drilling fluid density is
selected to balance the formation pressure with a small safety
margin with the objective of keeping the well hydrocarbons
in place.

This article will address how to drill using a fluid density
less than the formation pressure and allow the well to produce
hydrocarbons during the drilling process. This type of underbal-
anced drilling is possible with the control that is exerted over
the pressures in the well making use of computer modelling and
coiled tubing techniques. It is a real breakthrough.

A FAST AND EFFICIENT APPROACH TO

BOOSTING PRODUCTION

Drilling underbalanced is potentially a fast and efficient ap-

proach to boosting production in partially depleted oil fields.
It offers the following advantages:

¢ The rates of penetration when drilling should be very much
faster than for normal drilling because there is no overbalance
to restrict it.

e Tt prevents certain drilling problems, notably lost circulation
and differential sticking.

¢ It prevents and/or reduces the formation damage caused
by drilling fluid solids. (During conventional drilling they are
pushed into the formation by the constant pressure exerted
due to the overbalance safety margin and pressure surges dur-
ing tripping).

e There should be no need to counteract formation damage
by stimulation

e Information on the different layers of the reservoir is gathered
constantly, which eliminates the requirement for extended
production testing. A gamma ray tool from the bottom hole
assembly provides additional formation information.

e The value of the oil produced during drilling can be used to
offset the cost of the sidetrack.

® Production will be greater when the well is put back on
stream.

It has the following limitations:
e It is not suitable for all formations
e The borehole must remain stable at the lower pressures to
which is subjected.
® There should be no possibility of water influx.
® The reservoir is completed in open hole. Sand control measures
cannot be installed.
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TexHONOMMA UMEET cnefytoliue orpaHuyeHus:
* [loaxoauT He Ans BCEX NNacToB.
 CTBOJI CKBAXMHbI [JO/IKEH OCTABATLCA CTAOM/IbHBIM NPYU CO3/a-
BAEMOM B HEM HM3KOM AaBNEHMN.
® He J0/KHO ObITb BO3MOXHOCTU NPUTOKA BOAHI.
e CKBaXuHa 3aKOHYeHa HeobcaxeHHbIM cTBonoM. 06opyao-
BaHWe Ans 6opbObl C MOCTYNJEHMEM NecKa He MOXET OblTb
YCTAHOBANEHO.
® [laHHas METOAMKA ABNAETCA HOBOW A1 NepcoHana HedTaHOM
KOMNaHWK, CEPBUCHbIE KOMMAHUW U PETYINpYIOLME BNACTH
AOJIXHBI TPOBOAMTL TWATEIbHOE NIAHUPOBAHME.
e [laHHaA TEXHONOMMA NOTEHLMANLHO ABNAETCSA 60Nee ONacHoil,
YeM TpafMLUOHHOE BypeHue.
® 06GopynoBaHue TpebyeT 3HAUYMTENbHBIX KaNMUTaNbHbIX 3aTpar.

Kniouom K GypeHuio C OTpULATENbHLIM NepPenagom AaBaeHus
ABNAETCA YCTAHOB/IEHWE CTalWIbHON MHTEHCMBHOCTU NPUTOKA
W OTTOKA CKBAXUHbI, KOHTPOJMPYEMON U CO3AaK0WEN 3HaUM-
Te/IbHOE fiaB/ieHue B cTBoNe. PakTopaMu, KOTOpbIE BHOCAT CBOIO
NenTy B CO3/laHWe AaBNEHWUA B CTBONE,
ABNAIOTCA: TMAPOCTaTUYECKOE [aBNieHue,
(bpUKLUMOHHOE AaB/ieHre GYpPOBOro pacTeo-
pa M NpOTMBOAABNEHNE HA NOBEPXHOCTHU.
[laBnenus, cosgasaemble Npu 3akadke npu
CTabUNbHON UHTEHCMBHOCTH, HE JOSKHbI
NpeBbIlaTh NPOYHOCTb MOPO/bI KOMNEK-
TOpa, a Takxe 6biTb B paboynx npepenax
Tpy6 CTBONA CKBAXKMHbI U HAa3eMHOr0 060-
pynoBaHus. MHTeHcuBHOCTb HabogaeTcs
W PEryNUpPYETCs A1 COXPaHEHNS [ABIEHUS
B MPOEKTHbIX BEJIMYNHAX. B JKCTPEHHbIX
cyyanx [OMKEH ObiTb NPeaycMoTpeH
yO06HbIN METO/ BO3BpaTa CKBAMMUHbI K yC-
JIOBUAIM NONOKMTESLHOTO Nepenaaa — uam
MyweHna CKBaXXuHbl.

BYPOBbIE PACTBOPbI: X POJIb
B AOCTMXXEHNWN YC/TOBNI
OTPULATE/TbHOTO MEPEMAAA

Tam, roe KOnneKkTop WUCTOlLeH, AaBhe-
HMe nnacTa OyneT HUXKe HOPManbHOrO.
[na co3paHus ycnoBuii oTpMLATENBLHOTO
nepenaga MOXeT UCMOb30BATLCA a30T,
KOTOpbIit HarHeTaeTcs B OypoBoil pacTBoOp
Ha BOJHON OCHOBE. 3TO MOXET BbIMOJHATL-
CA Ha MOBEPXHOCTU UK, ecnu OypeHue
NMPOUCXOAUT BHYTPU CyLeCTBYiOWeEro
CKBA¥WMHHOrO 060pyA0OBaHMUA C YCTAHOB-
NIeHHBIMY ra3nudTeIMK KNanaHaMmu, MOXeT
NPOBOANTLCA HENOCPEACTBEHHO B CKBAXMU-
He. ANbTEpHATUBHO MOTYT MPUMEHATLCA
neHHble XXUAKOCTHbIE CUCTEMBI.

[lna HencTowWeHHbIX KOJIEKTOPOB Npu
HOPManbHOM [aBlieHUN MOTYT NpuUMe-
HATbCA OYypoBble PacTBOPbI C HU3KOIA
MNOTHOCTbIO, HANPUMeP Ha OCHOBE HedTu
unu celpoit HedT. [InA KONNEKTOPOB C
NONOXMUTENbHLIM NepenajoMm faBneHus
NAOTHOCTb TPAAMLMOHHBIX PacTBOPOB,
NCNONb3yeMblX B KONTIOOUHIOBOM GypeHUU
C NONOXNTENbHBIM Nepenaaom faBneHus,
MOXET 6ObITb CHUXKEHA.

Mpw Hanuumu cepoBofopoaa Tpy6bI GyayT
NOAIBEPXKEHbI feiicTBUI0 Gonee BbICOKON
KOppO3uM, YeM Npu BypeHUM C NOA0XKM-
TenbHbIM Nepenagom Aasnenus. lonmkHa
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e It isa new technique for oil company personnel, service com-
panies and the regulatory authorities making careful planning
is essential.

e Tt is potentially more hazardous than conventional drilling.
e The equipment required demands a substantial capital
outlay.

The key to underbalanced drilling is to establish a stable
flowrate in and out of the well that is controllable and creates
a constant bottom hole pressure. The factors that contribute to
this bottom hole pressure are drilling fluid hydrostatic pressure,
drilling fluid friction pressure and surface back pressure. The
pressures exerted when pumping at the stable flow rate must
be no greater than the strength of the reservoir rocks, and
within the operating limits of the wellbore tubulars and surface
equipment. The flowrate is monitored and adjusted to keep the
pressures within the design limits. In case of emergency, there
should also be a convenient method of returning the well to an
overbalanced condition - or killing the well.

Puc.1. Teuenue 6ypoBOro pacTBOpPA B CTBOJIE CKBAXKWHEI ITPU OYPEHUN C OTPULIATENLHEIM
TIeperiazioM aBeHus

Fig.1. Showing fluid into the wellbore when underbalanced drilling



NCMOJIb30BaTbCA HA3EMHAA CUCTEMA C 33KPbITbIM KOHTYPOM,
n HeobxoaMMO [06aBUTL MHIMOUTOP KOPPO3UK K GypoBOMY
pacteopy. Tpy6a AO/MKHA TWATENbHO HAGMNOAATLCA HA NpeaMeT
MOBPEXAEHU, MaTepUasbl C BLICOKON MPOYHOCTLIO HE [OKHBI
MCNoNb30BaThCA.

Koraa ucnosnb3yembiii GypoBoil pacTeop sBAseTCs ra3oobpas-
HbIM, MH(OPMALLUSA, NOyYaeMast OT CKBAKUHHBIX UHCTPYMEHTOB,
He MoXeT ObITb NepefaHa NOCPEACTBOM TeJieMeTpumn yepes
GypoBoit pacteop. Heobxoguma cneunansHasn HenpepbiBHas
Tpy0a C YCTAaHOB/NEHHbLIM B Hell Kabenem; Takum 06pa3om, MoryT
UCNO0JIb30BaThCs KabenbHble CUCTEMBI.

HA3EMHbIE CUCTEMbI

BypoBoii pacTBop BHM3 N0 HEMpepbIBHON Tpy6e U 06paTHbIt
NOTOK pacTBopa NoJatloTca Yepes peryinpyemyto 3acloHKy, Ko-
TOpas NpeuMyLLeCTBEHHO HAXOAUTCA B NOSHOCTLIO OTKPLITOM NO-
noxeHuu. N3meHeHne pacxoAa npu HarHeTaHWM rasa/KuaKoCTyH
perynupyeT MHTEHCUMBHOCTbL U 3a60iiHoe AaBneHue. 06paTHbIil
NOTOK, cofiepalyuii 6ypoBoii pacTBOp Ha OCHOBE BOAbI, ras,

bak-xpanunuuwe [
Storage tank |

A30THas ycTaHOBKa
Nitrogen Unit

Cenapartop

JipoccenbHblit MaHUboONbA
Choke Manifold

DRILLING FLUIDS: THEIR ROLE IN ACHIEVING
UNDERBALANCED CONDITIONS

Where the reservoir is depleted, the formation pressure will
be below normal. To create underbalanced conditions in this
case nitrogen can be injected into a water-based drilling fluid.
This can be done on surface or, if drilling is inside an existing
completion with gas lift valves installed, it can be done down-
hole. Alternatively, foam fluid systems can be used.

For undepleted reservoirs at normal pressure, low-density
drilling fluids such as oil-based mud or crude oil based sys-
tems can be used. For over pressured reservoirs, the density
of conventional fluids used for overbalanced coiled tubing
drilling can be reduced.

If hydrogen sulphide is present, the tubulars will be subjected
to higher concentrations than when drilling overbalanced. A
closed surface fluid system should be used, and corrosion inhibi-
tor added to the drilling fluid. The coil should be monitored
carefully for damage, and no high strength materials used.

When the drilling fluid in use is gaseous, the information
from downhole tools cannot
be transmitted by mud pulse
telemetry. Special coiled
tubing is required with a
cable running through it so
that a cable-based system
can be used.

UHxekTop
i Injector

SURFACE SYSTEMS

“ NBO The drilling fluid is cir-
BOP culated down the coiled
tubing and returns are
taken through an adjust-
able choke that is gener-

Separator

TpexnnyHxepHbIN Hacoc
Triplex Pump

ueurgoﬁegkublﬁ Hacoc
entrifugal pump

Water

ueurgoﬁeguublﬁ Hacoc
entrifugal pump

2%

T
EMKocTb Ans GypoBoro pacTeopa
Mud Tank

EMKoCTb ans 6ypoBoro pacteopa
Mud Tank

~— ByHKep-CMecuTenb
Mixer Hopper

ally fully opened. Adjusting
the gas/liquid injection
rates controls the flow rate
and bottom hole pressure.
The returns, - containing
water-based drilling fluid,
gas, oil and cuttings - are
then routed through an
atmospheric degasser or
series of degassers. The
gas is removed and flared.

Puc. 2. HasemHas cuctema 06paboTku ans GypeHus ¢ oTpuLiaTeNbHbEIM NepenasoM fAaBneHuUs

Fig. 2. Underbalanced Drilling Surface Processing System

HedTb M Wnam, NPOXOAMUT Yepe3 aTMOC(EepPHbIN ferasatop uim
cepuio fierasatopos. [a3 yaanserca u cxuraetcs. [lanee obpar-
HbIil TOTOK NPOXOAUT Yepe3 CepUI0 OTCTOMHBIX U CenapaTopHbIX
6akoB, roe yaanaTca HedTb W wnam. 3atem 6ypoBoii pacTBop
NOLAETCA B aKTUBHBII 6aK U NOBTOPHO UCMONb3YETCS.
HasemHble cucTeMbl MOTYT ObITb FEPMETUYHBIMU — ANst PabOTI
C NOTEHLMANbHO OMACHBIMK ra3aMu, TAKUMU KaK CEPOBOAOPOS, U
415 paboThl B YyBCTBUTE/bHBIX 30HAX OKPYIKatoLLei cpeabl. B 3Tom
Cnyyae 06paTHbI NOTOK MAET OT 3aC/IOHKU Yepes pAJ repMeTUYHbIX
COCYA0B ANA OTAENEHMUA ra3a, HedTu, BoLbl U TBEPAbIX YaCTUL,.

BE3OIMACHOCTb YMPABJIEHNA CKBAXKNHOU
ABJTAETCA KNHOYEBbIM MOMEHTOM

Mpu BypeHun ¢ oTpULATENbHBIM NEpPenajioM AaBeHUs NoAfe-
PXMBAETCA NOCTOAHHOE flaBNeHue Ha 3aboe, KoTopoe Habnwofa-
etcsa garunkamu KHBK. 310 paBneHune perynmpyer MHTEHCUBHOCTb

Next, the returns are routed
through a series of settling
and skimming tanks where
the oil is removed and the

cuttings settle out. The drilling fluid is then flowed back to

the active tank, and re-used.

Surface systems can be pressurized in order to handle potentially
dangerous gases such as hydrogen sulphide, and in environmentally
sensitive areas. Returns are taken from the choke through a series
of enclosed vessels to separate the gas, oil, water and solids.

WELL CONTROL SAFETY IS KEY
When drilling underbalanced, a constant bottom hole pres-
sure is maintained, which is constantly monitored by sensors
in the bottom hole assembly. This pressure controls the rate
of influx of oil or gas into the wellbore. The drilling fluid does
not, therefore, maintain the primary well control as it does
in overbalanced drilling. There should, therefore, always be a
means available to kill the well, and to circulate out any forma-
tion influx in an emergency.
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npuToka HedT UM rasa B
CKBaXuHy. Takum obpasom,
GypoBOW pacTBOp He BbINOA-
HAET NepBUYHbIE QYHKLUY
yNpaBeHus CKBaXMHOM, Kak
3T0 NPOMCXOAMT NpU BypeHum
C NONOXUTENbHBIM NEPENAfOM
pasneHus. Noatomy B HaNUuuK
BOMKHbI GbIT CpeacTBa Ans
MyLIEeHUS CKBaXMWHBI, U B 3KC-
TPEHHOM Cilyyae — ANs BbIBOAA
NoBOro NpuToKa naacra.
BHyTpuCKBaXWHHbIE ycno-
BUA BOJIKHBI KOHTPONUPO-
BaTbCs, YTOOLI He Npou3oLen
NOA3EMHbI BLIOpOC TaM,
rA€ YYaCTKW CTBONA CKBA-  Yucrpymentsi KHEK
XUHbI NOABepraioTcs bonee
BbICOKOMY [aBNEHUIO, YEM

BHA Tools ™~._ i
TO, KOTOpPO€E OHU CNoCOOHbI

lFonoBka
Head

BUraTenb U AONOTO
Motor and Bit

UHxkekTop
Injector

Jly6pukarop
Lubricator

Wypc noa opHOTPY6KY

Mouse HOE\

BblepKaTb. [
B xone ycTaHOBKM Hermo-

KUX KOMMOHEHTOB, TaKUX KaK

KHBK, nHxektop He moxeT

ObITb 3aeiCTBOBAH. YcnoBus

oTpuUaTENbHOrO nepenaga

LABNEHUS JOJKHBI Nojge-
PIKMBATLCA, YTO TPebyeT one-
paumu cnycka.

[nyxue/cpe3Hble mnawku
npeBeHTOpa 3aKpbiBaloTCH,
W UHKEKTOP W nybpukatop aemoHTMpytoTcs. Kopotkune KHBK
MOTYT NPUKPENNATLCA K KONTIOOMHIOBOI Tpybe B Wwypde nog
OAHOTPYOKY M BLITATMBATLCA B TyOPUKATOP A0 NPUCOEAUHEHUS
MoTopa 1 gonota. C 3aKpbITbIMU FIYXMMU/CPE3HBIMUY NIALLIKAMMU
WHXXEKTOP U NYOpMUKATOp NOBTOPHO YCTaHABAUBAKOTCA Ha 610K
NpOTUBOBLIOPOCOBLIX NMPeBEHTOPOB. [lanee BbIpaBHWBAETCSA
LaBneHue, rnyxue/cpesHble naawku otkpbiBaoTca U KHBK
cnyckaetcs B cKkBaxuHy. Ins annHHbix KHEK nnu tam, rge He mo-
KET ObITb AOCTUTHYTA AOCTATOYHASA AJIMHA TyOPUKATOpPa, MOXET
OKasarbcs HeobxoaumbiM npoussectn cnyck KHBK noatanHo.
CocTaBHble CMCTEMbI 3aKaHYMBAHWUS MOTYT YCTAHABIMBATLCA B
CKBAXMHE C OTPULATENbHbIM NePENnagoM AABIEHUSA MPU NOMOLLM
nopno6Hoi TexHonoruu. Ecnm 3akoHYeHHas CKBaXMHA COCTOUT
U3 KONTIOOMHTOBOI TPY6bl, TO MPOBOAWTL OMepaLMio CrycKa
ropasfo npotue.

[nuHa ny6pukatopa 1, TakKUM 06pa3oM, BbICOTA MHIKEKTOPA
Hapj 6JI0KOM NPOTUBOBLIBPOCOBLIX NPEBEHTOPOB ONPEAENsIoTCs
anuHoi KHBK. KopoTkas KHEK siBnsieTcs 6onee 6e3onacHoi u
Gonee yao6HOII ANs COCTaBNEHUA M IKCNAYATALMK,

MOATOTOBKA CKBAXWNHbI
And 3ABYPUBAHNA BOKOBOIO CTBOJIA

[lns nonyyeHMs NosHOro OTYETa O CTPOUTENLCTBE W IKCMNY-
aTauMn CKBaXUHbI HeobxoaMMa UHGMOPMALUA U YEPTEXM C
noapobHbLIMK cBeeHUAMU 060 BCex TPYOHbLIX COEAMHEHMUAX.
[ns GypeHus c oTpuLaTeNbHLIM Nepenagom AaBNeHNUN BaX-
HbIM SIBNIAETCA KapTUHA M3MEHeHUs BO BPEMEHM KOJJIeKTopa
n fobbiunu B LuenoM. Kaxpaas npobnema CKBaXMHbI [OMXKHA
ObiTb YIOMSAHYTA: UHTEPBANIbI CYKEHUA CTBOA CKBAXMHbI NpPU
GypeHuu, oTBepcTMs B 06CAfHOW KONOHHE MaK Tpybe, nobble
OCTaB/IEHHbIE B CKBAXMHE npeameTbl. [OMKHbI yYNUTLIBATLCS
cnegylolMe acneKTbl: ONMcaHWe Nnacta Kaxaoro ropusoHTa,
KOTOPbI NPeCTONT BCTPETUTL, BK/IOYas TeMNepatypy Ha 3aboe,
XapaKTepPUCTMKM NOPOJbI N0 A3BNEHUIO, YrON HAKIOHEeH s nnac-
Ta, 30Hbl MOTEPU LUPKYNALNK, TPEWMHBI (PA3NOMBI), TPOKUNKM
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Puc. 3. Cnyck KHBK ans GypeHus B CKBaXWHY NOA AaBAEHUEM
Fig 3. Deployment of the Drilling BHA into a well under pressure

Downhole conditions must be controlled to ensure that
circumstances do not arise where sections of the wellbore are
subjected to pressures higher than they can withstand, which
could lead to an underground blowout.

DEPLOYING TOOLS INTO THE WELL

During operations to install inflexible components such as
the bottom hole assembly into the well, the injector head can-
not be used. The underbalanced condition must be maintained,
which calls for a deployment procedure.

The BOP blind/shear rams are closed and the injector and
lubricator removed. Short bottom hole assemblies can be made
up to the coiled tubing in the mousehole and pulled up into
the lubricator before making up to the motor and bit. With
the blind/shear rams closed, the injector and lubricator are
re-installed onto the BOPs. The pressure is then equalised, the
blind/shear rams opened and the bottom hole assembly run
into the well. For longer bottom hole assemblies, or where a
lubricator of sufficient length cannot be obtained, it may be
necessary to deploy the bottom hole assembly in stages. Jointed
completions systems can be installed in an underbalanced well
in much the same way. If the completion consists of coiled
tubing, however, deployment is much simpler.

The length of the lubricator and, therefore, the height of the
injector head above the BOP are determined by the length of
the bottom hole assembly. A shorter assembly is safer and more
convenient to rig up and handle.

PREPARING WELLS FOR SIDETRACKING

The complete well history, information and installation
drawings must be sourced with details of all the tubulars. For
underbalanced drilling, the reservoir and production history is
also essential. Every well problem should be highlighted: tight
spots while drilling, as well as any fish or holes in the casing or



C BbICOKOI MPOHMLLAEMOCTbI0, U MH(OPMaLMA O CMelleHum. 3Ta
nHdOpMaLMA MOXKET OTCYTCTBOBATL B OTHOLEHUM HEKOTOPbIX
CKBaXWH, Jaxe eClM U3HayanbHo cobupanacs. [lns atoro cry-
Yas NyylWKUM pelleHneM ABASETCSA B NepBYyI0 ouepenb OypeHne
nepBOro CTBO/MA NMpW MONOXMUTENBHOM Nepenaje AaBleHNA W
cbop Bcelt HeobxoANUMOI MHGOPMALUKM A0 Havyana BypeHuns ¢
NONOXMUTEbHbIM NEPenafoM faBleHus.

B03M0XHOCTb GypeHus ¢ oTpuLaTeNbHbIM NEPenafoM faBieHus
ABNAETCA BENMYANLWMM CTUMYNOM ANS Pa3BUTUSA KONTIOOMHIOBOTO
GypeHus. B TpeTbeit, 3aKnounTeNbHOM cTaTbe GyoyT aHaNU3npo-
BaTbCs BO3MOXHOCTU M NPOGIEMBI, CBA3aHHbIE C MPUMEHEHNEM
3TOI HOBOW TEXHONOTUM NS YBENUYEHUS [OOBIYW HA MHOTUX CTa-
pbIX He(TAHbIX U ra30BbIx MecTopoxaeHuax B Poccum n CHI.

BYPEHME C OTPULATEJIbHbIM TTEPEMAZIOM
OABJTEHUA: MPEMMYLLECTBA N HEAOCTATKN

CBOQMTCA K MUHUMYMY MOBpPEXAEHME nnacTa, 0co6eHHO
npu 6ypeHnn ropu3oHTabHbLIX YYACTKOB TaM, rae XKenaembli
nnacT NoABepraeTcs BO3AEiCTBUIO OYypOBbIX PacTBOPOB B
TeyeHue AANTeNbHbIX NPOMEXYTKOB BpeMeHU. [loBpexaeHue
NPOAYKTUBHBIX MOPOA PSAOM CO CTBOJNIOM CKBaXMHbl Orpa-
HUYMBAET NOTOK YINEBOLOPOLOB U CHUKAET IKOHOMUYECKH
LenecoobpasHblil CPOK IKCMIyaTaLmu.

CHUKAKOTCA 3aTpaThl Ha 3aKaHYMBaHME CKBAXKMHBbI. TaK Kak
OypeHue C OTpULLATESIbHBIM NEPenafoM AABNEHUS NPUBOJUT K
MUHWUMAJIbHOMY NOBPEXAEHMIO CTBO/IA CKBAXUHbI U KULKOCTb
MOXET LMUPKYyNUpOBaTh B npouecce 6ypeHus, 0ObIYHO HET
Heo6X0AMMOCTH B MHTEHCU(UKALUN.

MpepoTBpalLaeT normoLieHUe GypoBOro pacTBopa U NpocToil
0060pyA0BaHMA Kak pe3ynbTaT AudhepeHLManbHOro NpuxBeara.

Mo3BoAsET NPOBOANUTE U3YYEHUE KONEKTOPA U MPUHSATH Kto-
YyeBble pelLueHus B npoLecce GypeHus nytem coopa MHGopMaLmu
Ha noBepxHOCTU. MoryT 6bITb ONpeaeneHbl Tak1e reoornyeckoe
0COGEHHOCTM, KaK MNOTHblE 30HbI, Pa3JiOMbl FETEPOreHHOCTY
KO/IEKTOPa, ONTUManbHas ANMHA FOPU3OHTANIbHOTO YYacTKa.

OKoH4aHue — 8 credyrowjem Homepe.

AsTop ctatbu Kent [lenn asnaerca uHxeHepoMm-
KOHCyNnbTaHTOM no 6ypexuto B AnTech Ltd. u ynpas-
naowmum Choicedrill Ltd.

AnTech - cneunanu3npoBaHHas KOMMaHWsA no
npoekTuposaHuto u npoussoactsy (Exeter, AHrus),
006CNyKMUBAKOLLAA MECTHYIO U MEXAYHAPOLHYIO HedTe-
rasoByto NpoMmbilneHHocTb. 06napas 6onee yem 20-
JIETHUM ONbITOM No 6ypeHuio B Poccuu, CHI v EBpone,
K. Jenu cneunanmsnpyercs Ha BCex acnekTax npoeK-
TUPOBAHUA CKBAXMHBI, OYpeHUs, BOCCTAHOBNEHUS U
KanuTanbHOro peMoHTa. 16 neT paboTana B KayecTee
WHXeHepa no 6ypeHuto B BP u Shell, 3atem npuwna 8
MATI Consultants Ltd., koMnaHuo, KOHCYNBTUPYIOLLYIO
no Bonpocam HaszeMHoro obopyaoBanus. Kak cneuu-
anuct no bypeHuio [lenn onpegenuna BO3MOXHOCTb
BOCCTAHOB/IEHUA PALA HA3EMHbIX U MOPCKMUX MECTO-
POXAEHWI B KPYNHOM UCCNe0BaHUM, NPOBELEHHOM
no nopyyeHuto SOCAR, HauuoHanbHOW HedTAHON KOMNAHWUK
Asepbaipkara. B 1999 r. K. [lenu ocHoeana B JloHgoHe Komna-
Huto Choicedrill Ltd., koHcynbTMpytoLLyio No Bonpocam GypeHus.
OCHOBbIBAsACh HAa CBOMX 3HAHMAX B OYpOBOIi OTpacnu permoHa
W 3HAaHUM PYCCKOTO A3bIKA, OHA KOHCYNbTUPOBaNa HECKONbKO
COBMeCTHbIX npepnpusaTuii B Poccum u CHI, a Takxe AnTech.
OHa oka3sblBana ycayru no akcneptuse BG Group, Shell and
Wintershall 8 Espone u 06beanHeHHOM KoponescTee. Mmeet
cTeneHb 6akanaepa HayK B TOMIUBHO-IHEPTETUYECKOM NPOEK-
TUPOBAHMW, NONYYEHHYIO B yHMBepcuTeTe Jlnaca (AHmus).

tubing. The following aspects should also be considered: forma-
tion descriptions of each horizon to be encountered including
bottom hole temperature, pressure rock properties, formation
dip angle, lost circulation zones, faults, high permeability
streaks and offset data availability. This information may no
longer exist for some wells, even if it was gathered initially. If
this is the case, it is better to drill the first sidetrack overbal-
anced and collect all necessary data before attempting to drill
underbalanced.

The ability to drill underbalanced is the greatest spur to the
development of coiled tubing drilling. In the third and final ar-
ticle, opportunities and problems associated with applying this
exciting new technology to boost production from the many old
oil and gas fields in Russia and the CIS will be examined.

UBD: ADVANTAGES AND CONCERNS

Formation damage is minimised, particularly when drilling
horizontal sections where the target formation is exposed to
drilling fluids for long intervals. Damage to the productive
rock near the wellbore restricts hydrocarbon flow and reduces
economic field life.

Completion costs are reduced. Because UBD results in
minimal or no wellbore damage and fluids are allowed to flow
during drilling, there is typically no need for stimulation.

It prevents lost circulation and rig downtime as a result of
differential sticking.

Allows the reservoir to be investigated and key drilling
decisions to be made during drilling by collecting the inflow
data at surface. Geological features such as tight zones, frac-
tures reservoir heterogeneity, optimum length of a horizontal
wellbore may be assessed.

To be finished in the next issue.
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TEXHOJIOTUN 1 OBOPYOAOBAHUE: BYPEHWUE/TECHNOLOGIES & EQUIPMENT: DRILLING

TEXHOJ1I0TNA BYPEHWA ¢ perynuposaHuem BennymnHbl auddepeHLmansHo-
ro [ABNIEHUS B CUCTEME KCTBOJ CKBaXUHbI — MAACT» U3BECTHA JOCTATOYHO
[aBHO. Hayano ee MHTEHCWMBHOTO Pa3BUTIA OTHOCUTCA K CEPEAMHE MPOLLAOTo
Beka. C Haubonbluein 3 HEKTUBHOCTBIO YKa3aHHaA TEXHONOTUS MOXET ObiTh
peanu3oBaHa B npoLecce 6ypeHus Ha AENpeccum, T.e. C OTPULATENbHBIM
nepenagom AaBfieHus B CUCTEME «CTBOJ CKBAXMHbI — NAACT.

Mpw GypeHnn Ha Aenpeccuu BeAUYMHA TMAPOCTaTUYECKOrO fABEHNSA
NPOMbIBOYHOM KUAKOCTU B CTBOJIE CKBAXMHbI 3HAYUTENIbHO MEHbLUE, YEM
BENMYWHA NNACTOBOTO AaBNeHMs. 3T0 06eCneynBaeT NOCTOAHHbIN NPUTOK
B CKBaXKMHY NNactoBoro Gionga, 4to cnocoOCTBYET COXPAHEHUIO MpU-
POAHBIX KOEKTOPHBIX CBOWMCTB NPOAYKTUBHOTO nnacta. 0qHOBpeMeHHo
C 3TUM 3HAYMTENILHO YBENIMYMBAIOTCA MeXaHWYecKas CKOPOCTb OypeHus U
NPOXOLKa Ha [OSI0TO, COKPALLAETCA KOIMYECTBO OCNIOXHEHUI 1 aBapuii B
CTBOJIE CKBAXMHbI, CHUKAIOTCA 3aTpaTbl BPEMEHU 1 MATEPUANOB Ha YTsxe-
JIEHUE U XMMUYECKYI0 00paboTKy NPOMBIBOYHOI KMUAKOCTU U T. 4.

Kaxpblil M3 3TUX NOJ0XKUTENbHBIX (haKTOPOB MMEET CBOK 3KOHO-
MUYECKYIO 3HAYMMOCTb U Pa3NIMYHYIO CTENEHb BIUAHUA HA CHUXKEHNE
CTOMMOCTU CTPOMTENBCTBA CKBAXKMHBI.

OnbIT 6ypeHuMs CKBaXWH «Ha paBHOBECUM» B HalLEN CTPaHE HAKOMIEH
B [LOCTATOYHOI Mepe, a MOMbITKW OCYLLEeCTBUTL GypeHue Ha Aenpeccum
npeanpUHUMAIOTCA CPaBHUTENLHO PeaKo. [puynHa 3TOro Kpoetcs He
TOJIbKO B HEOOXOAMMOCTU HAXOXAEHUS HA OYpoBOI 3HAYNUTENBHOMO
KOJM4YecTBa LOMNONHUTENBHOMO 060pyA0BaHUS, HO U B TPaMOTHOM, C
TOYKM 3peHns NpoTUBOGOHTAHHOW GE30NacHOCTY, MPOBEAEHUN BCETO
TEXHONIOrMYeCKOro NpoLEecca, NOCKOJbKY YCTbe CKBAXMUHbI NOCTOAHHO
HaxOAMTCA MO M30bITOYHBIM AaBieHueM. Jlio6as OnNoWHOCTL MOXET
NPUBECTU K TAXKENOWN aBapUn UK OTKPLITOMY (DOHTaHY.

Cnepyet 0TMETUTB, Y4TO ANst 6€30NaCHOIO OCYILECTBEHUS NpoLecca
OypeHus Ha genpeccumn GypoBas YCTaHOBKA AOMXKHA ObITb OCHALLEHA
He TONbKO 3aKPbITOM LMPKYNALMOHHON CUCTEMOA, HO TaKXKe JONONHM-
TENbHbIM NMPOTUBOBLIOPOCOBLIM U HAa3eMHbIM 060pPYLOBAHUEM, B T.4.
cenapaTtopom, fiera3atopom, GakenbHbIM YCTPOUCTBOM U fip.

B cBOIO 04Yepefib, MHOrOMETPOBAs KOMMNOHOBKA 060pyA0BaHUA ANs
repMeTM3aLmnm YCTbs, COCTOALLANA U3 TPEX-NATU NPEBEHTOPOB, repme-
TU3UPYIOLLETO YCTPOICTBA, LWI030BOI KaMepbl, HECKONIbKUX KPeCTOBUH
W KaTyLeK, 3HAYUTENIbHO YBEMYMBAET TPEOYEMYIO BBICOTY NO/BbILIEY-
HOro 0CHOBaHWA 6YpPOBOIi YCTaHOBKMU.

N3BecTHO, 4TO NPY HANUYMK U3BLITOYHOTO JABNIEHNA HA YCTbE CKBA-
*uHbl nposefeHue CMO ¢ cocTaBHOi GYPUNBHOI KONOHHOIA, T.€. CO-
CTaBJIEHHOW U3 CBUHYMBAEMbIX MEX Y COOOM TPYO, AaXe ANs ONbITHOM
GypoBOWl BpUragbl ABAAETCA BECbMA CIOXHbIM M OMACHBIM MPOLECCOM,
33aHUMAIOLLMM MHOTO BPEMEHM, TPEOYIOLLMM BbICOKOM MCMIONHUTENbCKOI
OMUCLMNINHBI U MOBbILEHHOTO BHUMAHUS.

Yauwe Bcero B ycnoBuax genpeccuu GypeHue CTBOMA CKBAXKMUHbI
OCYLECTBAAIOT ANLb B UHTEPBANE 3aNeraHna NepCnekTUBHbLIX NPOAYK-
TUBHbIX Nnactax. Hanpumep, 6yposuku 000 «Jlykoiin-bypeHne-Nepmby»
HemnI0Xo 0CBOMAM BCKPbITUE NPOAYKTUBHbIX OTNIOXKEHUI HA Aenpeccum,
Ucronb3ys B KaYecTBE NMPOMBIBOYHOMO pacTBopa 6e3BofHyl0 HedTb,
a3pMPOBaAHHYIO a30TOM.

B nocnenHue ropbl B MMpe NpOUCXOAMT CTPEMUTENIbHOE Pa3BUTHE TEXHO-
norum GypeHus CKBAXMH Ha IeNPeccui C UCNoNb30BaHUEM KONTIOOUHTOBIX
YCTaHOBOK, OCHALLEeHHbIX 6e3MythTOBOI AnnHHOMEpHOW Tpyboi (BAT).
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THE TECHNOLOGY OF DRILLING with differential pressure con-
trol is well-known for a long time. The beginning of intensive
development of the technology dates from the middle of alast
century. The most effective use of the technologyis achieved
in underbalanced drilling, that is a drilling with negative pres-
sure drop in a “well-formation system”.

The value of circulating fluid hydrostatic pressure during
underbalanced drilling in a wellbore is significantly lower
than formation pressure. This provides a constant inflow
of formation fluid, which helps to save natural reservoir
features of pay zones. At the same time increases the
rate of penetration, the number of accidents and trou-
bles in a wellbore decreases as well as time and material
expenditures on weighting up and chemical treatment of
circulating fluid an others.

Any of these positive factors have its economical sig-
nificance and affect to a certain extent a cost of a well
construction.

There is a great deal of “balanced” drilling experience
available in our country, and attempts to drill underbal-
anced are rarely made. The reason is not only the quantity
of equipment available on site but a qualified technologi-
cal process from a blowout safety point of view, as a well-
head is constantly subjected to overpressure. Any false
step could lead to an accident or an open flow.

It is necessary to take to account that safe underbal-
anced drilling requires a drilling rig equipped not only with
a closed loop circulating system, but also with additional
blowout preventing equipment and surface equipment,
including separator, degasser, torch and so on.

Along wellhead sealing assembly, comprising tree-five
blowout preventors, sealing unit, lock chamber, crossheads
and reels in its turn significantly increases the length of
sling shot substructure of a drilling rig.

As it is well known a jointed drillpipe tripping under
wellhead overpressure is a complicated and dangerous
operation which requires time, high executive discipline
and attention even for experienced drilling crews.

The underbalanced drilling is more often employed in
intervals of prospective pay beds only. For example, crews
of Lukoil-Burenie-Perm successfully learnt technology of
underbalanced formation exposing using water-free oil,
aerated with nitrogen as a circulating fluid.

Last years there was a drastic growths of underbalanced
drilling technology with coiled tubing units.

The mentioned difficulties in full measure could be referred
to drilling with coiled tubing units. The availability of reli-
able stripper in wellhead BOP, no doubt makes CT tripping
easier. However wellhead activities connected with trips
with 8-10 m or longer BHA are very difficult in technique
and require longer time. This significantly reduces the use of
coiled tubing rigs for underbalanced well drilling.



OTMeyeHHble Bbllle TPYAHOCTU B MOJIHOM MEpe MOTYT ObiTh OTHECEHBI U
K GypeHUIo C NOMOLLbI0 KONTIOBUHIOBOW YCTaHOBKM. Hannuune HafexHoro
repMeTu3aropa B COCTaBe YCTbeBOW COOPKU NPEBEHTOPOB, HECOMHEHHO,
ynpouwaet nposegeHue CMO ¢ BAT. OgHako paboTbl Ha YCTbe, CBA3AHHbIE
CO CMYCKOM M NOJBEMOM KOMMOHOBKM HU3a GypuibHO KonoHHbI (KHBK),
ANMHA KOTOpOIi cocTaensieT 8—10 M 1 Gosee, 04eHb COXKHbI B TEXHUYECKOM
OTHOLIEHWM 1 3aHUMAIOT NPOAOIKUTENbHOE BPEMSA. 3TO B 3HAYUTENBHOM
Mepe CHUXaeT 3PdEKTUBHOCTb NPUMEHEHUS KONTIOOUHTOBBIX YCTAHOBOK
npu BypeHNUM CKBAXKMH Ha Aenpeccuu.

He kacascb BONpoCcoB onTMMMU3aLMm npoLecca bypeHuns Ha genpeccum,
00paTM BHUMaHKE CMELMANUCTOB Ha peasbHyt BO3MOXHOCTb COKpaLle-
HUS BPEMeHW NpoBeAeHus cnyckonogbemHbix onepauuit (Cr0).

[ins Havyana nonpobyem OTBETUTb Ha BOMPOC, @ 3@ CYET YEMO MOXKHO
YNpoCTUTL U yckopuTb nposeaeHue CMO npu OypeHun Ha genpeccumn?

OueBunaHo, 4To AN 3Toro onpepenexHyto yactob CMO cnepyet nposo-
AUTb 63 U3BLITOYHOTO [ABNEHUS HA YCTbE CKBAXMHBI, T.€. 0ObIYHbLIM
cnocoboM, UCKNoYas BCE onepaluu, CBA3aHHble CO LITIO30BAHUEM,
nepexsaroM 1 T.4. Ecnu ncnonb3yetcs coctaBHas OypuibHas KONOHHa,
T0 6€3 U36LITOYHOTO AaBNEHUA HA YCTbE CKBAXKMHbI XKENATENbHO OCY-
WeCTBAATL MAKCUMaNbHO BO3MOXHY0 yacTb CI0.

Mpu ncnonb3oBaHUM KOATIOOUHTOBON YCTaHOBKM 6e3 U3BbITOYHOMO
AaBIEHNA HA YCTbe CKBAXMHbI BNONHE A0CTaTOYHO NPOBOANTb TOIbKO
cnyck u nogbem KHBK, 7.k. repmeTtusauus BAT Ha ycTbe npu CMNO obec-
neynBaeTcs NOCTOAHHO (C MOMOLLbIO YCTbEBOTO repMeTn3aropa).

YcTpaHnTb M36LITOYHOE AaBNEHME HA YCTbE CKBAXMWHbI MOXHO, Ha-
npuMep, 3a CYeT pa3MelleHns B HUXKHEN YyacTu 06CafgHON KONOHHbI
CMeunanbHOro NoanpyXMHEHHOro 06paTHOro KnanaHa. JToT KnanaH
LOJIXEH OTKPbIBATbCA NOJ AeiCTBUEM Beca 6YpUIbHOTO MHCTPYMEHTa
U MPUHYAMTENBHO 3aKPbIBATbCA 3a CYET YCUNUA MPYXKUHBI.

3aKoHuMB fon6neHue, GypunbHbI UHCTPYMEHT CefyeT NOJHUMATL [0
TeX Mop, NOKa OH LIENIMKOM He OKAKEeTCs BHYTPU 06CafHOI KONOHHBI. Moc-
JIe 3aKpbITUst 0OPATHOTO KNanaHa HeoOXOAMMO NpeABaPUTENBHO CTPABUTL
U30bITOYHOE BHYTPEHHEE [ABJEHME, A 3aTeM pa3repMeTU3MpPOBaTh YCTbe
cKBaXUHbI. [anbHeiiwme CMO MOXKHO OCYLLECTBAATL 0ObIYHBIM CMOCOBOM.

Mpu cnycke 6ypuabLHOTO MHCTPYMEHTA yKa3aHHble onepaLum npoBo-
LATCA B 0OpaTHOM nocnefoBatenbHOCTU. [epmMeTu3aumio ycTbs Heobxo-
AVMO OCYLEeCTBUTb Nepef OTKPbITUEM 06PATHOrO KnanaHa.

PasnuyHble KOHCTPYKLMN Takux 06paTHbIX KNanaHoB (LWapoBOro uiu
TapenbyaToro TMNa) CPaBHUTENBHO JABHO U3BECTHbI Kak 3a py6exom,
TaK W B Hallen cTpaHe.

Mo cnocoby ycTaHOBKKM B 06CagHON KONOHHE 0OpaTHble KnanaHbl
chenyet pasfieNnTb Ha fiBe rpynnbi:

m YCTaHaBNMBAEMblE BHYTPU paHee 3alleMeHTUPOBaHHOW 06cafHoi

KONOHHBI;

m BCTpauBaeMble B 0OCafIHYIO KOMOHHY [0 €€ CMYCKa B CTBOJM CKBAXKUHbI.

Kak npasuno, nogasnswuiee 60/blWMHCTBO 0OPaTHBIX KNanaHoB
npeAHasHayeHo Ana onepaTUBHONM YCTAHOBKM BHYTPM 3aLeMeHTUpO-
BaHHOI 06cafiHOi (0ObIYHO IKCMAYATALMUOHHON) KONOHHBI. [NaBHbIN
HEe[0CTATOK YCTaHaBMBAEMbIX KNAaNaHoB — 3HauyuTeNbHoe (Ha 45-55 %)
yMeHbLUEHME NPOXOAHOTO CeYeHUs 06CaHOM KONOHH®I.

O6paTHble knanaHsbl, BCTpauBaeMble B 06CafHbIE KONIOHHbI, B MEHbLIEN
cTenenu (Ha 18-25 %) cokpaliatoT nx NpoxofHOe CeYeHUe, 3aT0 OTAN-
YaTCA HU3KOW HAAEKHOCTBIO, HELOCTaTOYHOM PAabOTOCNOCOOHOCTbIO
1 3HaYUTebHO 3aTPYAHAIOT NPOLECC NOCNeAyIoLLEero LleMeHTMPOBaHUS
06cagHON KONOHHbI.

CneumanmncTel Mo 3KCNTyaTaLumum U PeMOHTY CKBAXMWH MHOTAA BbIHYKAEHbI
MOWTM Ha YCTaHOBKY TaKOTO KNanaHa, Ho 415l OYpOBUKOB 3TO KpaliHe Hexe-
natesibHo. PelweHne ocywecTBaATb GypeHue HUKENexallero MHTepeana
CTBONIA CKBAXWHbI AON0TaMM ropa3fio MeHbluero (Mo CpaBHEHUIO C NPOeK-
TOM) Hapy}XHOrO AMameTpa BPAJ N KTO COYTET ONpPaBAaHHbIM.

A uTO ecnv nonbITaThCsA CAENaTb 0OpaTHLIN KNanaH NoHOMPOXOAHbIM,
pa3MecTUTb ero B HUXKHEN YacTh 06CafHON KONOHHBI (HanpuMep, Hag
MeCTOM YCTAaHOBKM «CTOM-KONbLA») A0 €e CNYCKa B CTBOJ CKBAXMUHbI,
a 3aTeM 3alleMeHTUPOBaTb 06CafHYI0 KOJIOHHY BMeCTe C KNanaHoM no
TPaAMLMOHHOW TexHonormu? B 3ToM cnyyae OCHOBHble TEXHUYECKMe
TpeboBaHus, NpeLbABAsAeMble K KOHCTPYKLMM BCTPaUBaeMoro B 06-
CaHYI0 KONOHHY NOSTHONPOXO[HOIO 06PATHOTO KNanaHa, AOMXKHbI ObITb

Not getting into details of underbalanced drilling op-
timization, lets draw our attention to actual opportunity
to reduce tripping time.

For the first we have to answer a question: what could
make tripping in underbalanced drilling easier and
faster?

It is evident that a part of tripping operations should
be conducted without wellhead overpressure, like in com-
mon way of tripping, excluding operations with locking,
trapping and so on.

Should you use jointed drilling string it is advisable that
you perform the biggest possible part of tripping without
wellhead overpressure.

Should you use coiled tubing rig, with no wellhead over-
pressure, it is quite enough to perform tripping only, be-
cause the sealing of coiled tubing is permanently achieved
while performing tripping (due to wellhead stripper).

The elimination of wellhead overpressure is possible,
for example due to locating a special spring-loaded back
valve in a lower part of casing string. This valve should be
opened under a weight of drilling tools and closed with
spring power.

After the slotting is finished, the drilling tool should be
lifted until it gets inside casing string. After the backvalve
is closed, it is necessary to bleed internal overpressure,
afterwards depressurize wellhead. A further tripping could
be effected in a common way.

While running in drilling tools, the mentioned pro-
cedures are to be conducted in the reverse sequence.
The wellhead sealing is to be done before backvalve
opening.

Different designs of such valves (ball or disc type)
for a long time are well known abroad as well as in our
country.

In accordance with a way of installation in a casing
string the backvalves could be divided in to two groups:
m installed inside prior cemented casing string;

m built-in into casing string before running in borehole.
As a rule, the vast majority of backvalves are designed

for operative installation inside cemented casing (usually

production) string. The main disadvantage of the built-in
valves is a significant (45-55 %) reduction of open flow
area of casing string.

The build-in backvalves to casing strings reduce open
flow area to a lesser extent (18-25 %), but have poorer
reliability, efficiency, complicate significantly further
cementing operation of casing string.

Well operation and servicing specialists sometimes have
to install the valve, but it is higly undesirable for drilling
crews. Nobody would justify the decision to drill a lower
well interval with bits of significantly smaller 0.D. (com-
paring to project).

What if to make a full-opening backvalve, locate it
in a lower part of a casing string (for example above
“stop-ring” location) before running in hole, and after-
wards to cement casing string with valve in accordance
with common technology?

In this case the main technical requirement for built-in
full-opening back valve should be given as follows:

m The valve in opened position should not restrict an open
flow area of the casing string.

m The valve 0.D. should as much as possible correspond
the 0.D. of casing string coupling.

m The valve design should not prevent cementing of casing
string with common tool set, cementing head, squeezing
plugs(tools) and so on.

m Valve should not decrease durability of casing string it
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chopMynMpoBaHbl Ceaylowum 06pasom:

® B OTKPbITOM NOMOXEHUM KNanaH He LOMKEH YyMEeHbLIATb MPOXOJHOMO
ceyeHus 06cafHON KONOHHbI;

m HapyXHbI AMaMeTp knanaHa JoMmKeH MakCUManbHo NpubanKaTbes
K HapyXXHOMy AuameTpy MydhTbl 06CafHOM KONOHHBI;

® KOHCTPYKLMA KnanaHa He JOMKHA NpenaTCTBOBaTb NPOBEAEHUIO Lie-
MEHTUPOBaHMA 06CaZHON KONOHHbI C MCMOJIb30BAHWUEM CTaHAAPTHOI
OCHACTKM, LIEMEHTUPOBOYHOIA TOJIOBKM, NPOAABOYHbIX NPOBOK 1 Ap.;

m KJanaH He JOJIKEH CHUXATb MPOYHOCTb 06CaJHON KONOHHBI, B KO-
TOPOI OH YCTAHOBJIEH;

® B 3aKPbITOM NOJIOXKEHWUM KNanaH AOJIKEH BblAEPXKUBaTb HanpaBieH-
HbI1 CHU3Y BBEPX Nepenaj AaBNeHNs, COOTBETCTBYIOLWMIA NPOYHOCT-
HbIM XapaKTepUCTUKaM 06CafHON KONOHHbI;

m K/anaH JOMKeH HafeXHOo paboTaTb U COXPaHATL CBOIO repMeTuy-
HOCTb B TRYEHME HECKOMbKUX AECATKOB LIUKOB OTKPbITUA-3aKPbITUSA
(Mx KONMYECTBO ONMpeAenseTcs 3anpoeKTUPOBAHHLIM YMCIOM NO-
CnefytolWmnx peicoB OypUNbHOTO MHCTPYMEHTA, a TaKKe NUBTOBOI
KOJIOHHbI B MpoLiecce 3KCNayaTalmu  peMoHTOB).

Ha nepBbiii B3msAf, nofo6Has 3aavya KaxeTcs NPaKTUYECKU He-
paspewumon.

OpHako pe3ynbTaThl NpefBapuTENbHON KOHCTPYKTOPCKOM npopa-
6OTKM C U3rOTOBNIEHUEM AENCTBYIOWEr0 MaKeTa BCTPAMBAEMOTO B
06cafiHy10 KOJIOHHY 06paTHOTO KNanaHa, a TakXke NpOBeAeHHbIe Npo-
YHOCTHbIE pacyeTbl NOKa3anu, 4To NOCTaBNEHHaA Liefib BCE-TaKN MOXET
ObITb JOCTUTHYTA. B HOBOM 06paTHOM KnanaHe B3aMMopfeiicTeyoL e
mexay coboit ceglo M NOLNPYKMHEHHAA TapPenKa UMEIOT CNOoXHble
NPOCTPAHCTBEHHbIE PopMbl. [10 3TOI NpUYMHE BHOBL Pa3paboTaHHbIil
KnanaH yCNOBHO Ha3BaH «PUrypHbIM TapenbyaTbiM».

MpopaboTaHa TaKKe KOHCTPYKLIMA YCTAaHABMBAEMOT0 B 06CafHOM KOMOH-
He 06paTHOTO KilanaHa, KOTopbIit LONONHUTENBHO CHAGKEH SKOPHbIM YCTPOiA-
CTBOM M y3/10M repMeTu3aLuu. Npu Heo6X0AMMOCTH EFO MOYKHO ONEPATUBHO
pa3MecTUTb Ha BbIGPAHHOI ryGuHE BHYTPY 06CAAHOI KONOHHBI.

K ckaszaHHOMy cnepyeT f06aBUTb, YTO KOHCTPYKLMSA YCTaHABIMBA-
eMoro B 00CafiHO/ KONIOHHe 06paTHOro KnanaHa no3BosseT CAenarb
€ro CbeMHbIM WU CTALMOHAPHBIM.

CnepyeT 06paTUTb BHUMaHUE Ha To, YTO B npoLecce bypeHus, Kc-
nayatauum u peMoHTa CKBaXWH LenecoobpasHee NpUMeHATL obpat-
HbI KNanaH, KOTOpbIi 3apaHee BCTPAaMBAETCA B 06CafHYI0 KONOHHY
U LLeMeHTUpYEeTCA BMeCTe C Hell.

Ecnu e npefBapuTenbHas ycTaHoBKa 06paTHOro knanaHa B o6cag-
HYI0 KOJIOHHY He Gblna 3apaHee NPefycMOTPeHa, TO MOXHO BOCMOJb-
30BaTbCA YCTAHABAMBAEMbIM 0OPATHLIM KNAnNaHOM. 3TO MOXKET ABUTHCA
VAAYHBIM TEXHUYECKUM PELUEHIEM, HanpuUMep, K OypPeHUH C NOMOLLbIO
KONTIOOUHTOBOI ycTaHOBKM ¢ BT, npy NnpoBeAeHUN HEKOTOPbLIX BUL0B
PEMOHTHBIX paboT ¢ cocTaBHOW OYpUIIBHOI KONOHHOI 1 Ap.

CooTHOwWeEHNE MeXOY NPOXOAHBIM AUAMETPOM YCTAHABAMBAEMbIX
06paTHbIX KNanaHoB Pa3fMYHOro TUMA U HAapYXHbIM JUAMeTpOM 00-
CafHOM KONOHHBI, BHYTPM KOTOPOM OHM Pa3MeLLaloTCs, MOXHO OLEHUTD
no npuBefeHHOMY rpaduky.

CnnowHas TMHUA COOTBETCTBYET XapaKTEPUCTUKAM pa3paboTaHHOro
(hMrypHOro TapenbyaToro KNanaHa, a NyHKTUPHas — Iy4l MM CEpUIAHbIM
06pasLiam WapoBbIX 1 TapenbyaThiX KNanaHoB.

B cpepHem npoxopHoe ceyeHue 06cafHbIX KONOHH 33 CYET pasMeLLeHus
yCTaHaBnMBaeMoro huUrypHoro Tapenbyatoro KnanaHa yMeHblIaeTcs Ha
26-30 %. CyBennyeHnem HapyKHOro fuameTpa 06cafHO KONOHHbI YKa-
3aHHas BEJIMYMHA UMEET TEHAEHLMIO K CHUKEHMIO. 3TO 0OBbACHAETCS TEM,
4YTO BAMSIHWE TONLLMHBI CTEHKM HAa NPOXOAHOE CeYeHne 06CaHOM KONOHHI
Mo Mepe poCTa ee HapYXHOro AMameTpa NOCTENEHHO CHUKAeTCA.

MpoBeaeHHblIE KOHCTPYKTOPCKME NpopaboTKM NOATBEPAMIH, YTO
BCTPAUBAEMbIE W yCTaHaBAMUBaeMble UrypHble Tapenbyatble obpar-
Hble KnanaHbl ans 06CafHbIX KONOHH YCIOBHbLIM fuaMeTpoM oT 114 o
273 MM MOTYT ObITb JOCTAaTOYHO NPOCTO U3rOTOBJNEHBI B YCNOBUAX 633l
NpPOW3BOACTBEHHOTO 06C/YXMBaHUA GYPOBOro UKW HedTerazofo6bIBa-
towero npepnpuaTus. [pu 3ToM N U3rOTOBAEHUS OCHOBHbIX fieTaneil
YKa3aHHbIX KJanaHoB C YCrexoM MOryT GbITb UCMNOb30BaHbI NOAXOAA-
e no pasmepam obcagHbie, 6ypuabHbIE U HACOCHO-KOMNPECCOpPHble
TpyObl, BbINYCKaeMble 0TEYECTBEHHOI MPOMBbILLIIEHHOCTBIO.
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is being installed in.

m Thevalvein a closed position should resist to an upstream
pressure drop which corresponds the properties of the
casing string

m The valve should operate reliably and keeps its
leakproofnes for a few dozens of opening-closing cycles
(the number of cycles is defined by projected number
of drilling tools trips and a production tubing during
operation and service).

At the first sight such a task seems to be unfeasible.

However the results of preliminary design study with
manufacturing of operating prototype of buil-in backvalve,
and a conducted strength estimations showed that the
fixed goal could be achieved. In a new backvalve interact-
ing seat and a spring loaded disc have complicated space
forms. Because of this the new valve is called “compound
disc valve”.

We should admit that the design of valve installed in cas-
ing string allows detachable or permanent installation.

We should take into consideration that during drill-
ing, operating or servicing wells it is advisable to use

a backvalve that is being built-in to casing string and

cemented with it.

In case the presetting of backvalve to casing string is
not provided, it is possible to use built-in backvalve. This
could be a successful technical solution, for example for

[poxoaHoit anameTp
200 06paTHOro KnanaHa, Mm
Open flow area
of a backvalve, mm
/
150 ¢+
100
50
HapyxHbiit guamerp
06CafHOIl KOSIOHHbI, MM
Casing string 0.D. mm
0 1 t t t t
50 100 150 200 250

coiled tubing drilling, servicing of a specific kind with
jointed drillpipe and others.

The ratio of open flow area of installed backvalves of
different types and outer diameter of casing string, the
valves are installed, could be evaluated in accordance with
a chart given below.

The firm line corresponds performance of a new com-
pound disc valve and a dotted line to best commercial ball
and disc valves.

The open flow of casing strings decreases 26-30 %
on average due to installation of a compound disc
valve. As the casing string 0.D. increases, decreases
the mentioned value. It is defined by influence of wall
thickness on open flow area of casing string decreases
as increases its 0.D.

The design studies proved that built-in and installed
compound disc backvalves for casing strings with 0.D.s
ranging from 114 to 273 mm could be easily manufactured
on manufacturing facilities of drilling servicing or oil
and gas producing plants. A matching drilling casing, or
production tubing manufactured by domestic industry
could be successfully used for manufacturing of parts for
these valves.



HOBbIE TEXHOJIOTUN —

HEPTETASOBOMY KOMIJIEKCY YEYHW

Enena Xyx

Helen Zhuk

NEW OIL & GAS TECHNOLOGIES FOR

CHEGHNIA

CEPBUCHASA CJTY>KBA/SERVICES

HedTb B YeuHe fobbiBaioT 6onee 110 net. Havano npombiw-
JIEHHOI B06bIYYM YEPHOTO 30/10Ta B PErMOHE 6bIN0 NOJOKEHO B
1893 ropgy, korna B CTaporpo3HeHCKOM paiioHe 3abun nep.biil
tdoHTaH HedTu. Hapsapy ¢ baky [po3HeHCKuin palloH — 0auH 13
caMmbix CTapbix HedTeno0bIBalowWMx pernoHoB 6eiswero CCCP.

Mepen Havyanom BTopoit MupoBoii BOWHLI B YeyHe fgo-
6bIBaNOCh OKONO 4 MAH TOHH HedTu B roA. B rofbl BOViHbI
HetdhTeno6bIBaOWAA NPOMbILWAEHHOCTb [PO3HOTO GbiNa Npak-
TUYECKM NONHOCTBIO pa3pylueHa. OAHAKO MMEHHO C NOMOLbIO
kaBka3ckoit HedTn Cosetcknii Coto3 opepxan nobeny Hapg
lepmaHnuei.

HoBbil 3Tan pa3BuTMA oTpacnu Hadyanca B KoHue 1950-x
rofos, Korfa 6biv BBEAEHb B Pa3paboTKy BbICOKOMPOAYK-
TUBHble 3a1eX U B Iy6OKO3aNnerawmux 0TNOXEHUAX BEpXHe-
MenoBoro Bospacta. C 37oro e BpeMeHu B pecnybinke uH-
TEHCUBHO pPa3BMBAETCA ra3oBas MPOMbIWNEHHOCTb, KOTOpas
TaKXe MMeeT CBOI0 AaBHI0I0 NpeAbicTopuio. [lepBble MONbITKY
yTUAU3aLMKU HePTAHOrO ra3a Ha MeCTOPOXAEHUAX pernoHa
umenu mecto ewe B 1909 rogy. B 1930 rogy Bnepseie B CCCP
B [PO3HOM 6bi1 NONYYEH B NPOMBIWIEHHOM MaclTabe GeH3uH
“3 HeTAHOrO rasa.

OOBbIYA HEPTU CETO4HA

B HacToswee Bpems gobbiveit HethTu B YeuHe 3aHumaetcs 0AQ
«[po3HedhTeras», B KoTopoM 51 % akuuit npuHagnexut «PocHedtny
1 49 % — agMUHKUCTpaLMK YedHu — pecnybamnkaHckomy MuHmumy-
wecry. C MOMeHTa CBOEro Co3/1aHus NOCTAHOBNEHUEM NPABUTENb-
ctBa «0 Mepax No BOCCTaHOB/IEHUIO TOMIMBHO-3HEPreTUYECKOr0
KomnneKkca YedeHckoit Pecny6nuku» B8 2000 rogy npegnpusitue
BeNo HedhTeno0blyy Ha OCHOBAHUW BPEMEHHBIX OMEPaTOPCKUX
JIMLLEH3MI Ha MECTOPOXAEHUS C OOLYMMM U3BNIEKAEMbIMM 3anacami
B 35 MaH T. B 2002 r. no utoram TeHaepa NoCTOAHHbIE NULEH3UK
nonyuuna cama «PocHedTb». Bce HedTepobbiBatoLee 060pyao-
BaHue ¥ MHDPACTPYKTYPa, KOTopble ncnonb3yet «[po3HedTerasy,
HaxoaaTcs B cobcTBeHHOCTH DTV «YeueHHedTEXMMIPOMY,
00beamnHsioLLero Bce HedhTenobbiBatoLLME, NepepabarbiBaiolLme 1
CObITOBbIE AKTUBbI HA TEPPUTOPUM PecnyBNnKu.

Korpa «PocHedTb» npuHana YeyeHcKoe HeTAHOE X03AICTBO,
OHO HaxoAMNOCb B KpaiiHe Taxenom coctosHun. N3 37 doH-
TAHMPYIOLMX CKBAXKMH 29 ropenu. ExxeHEBHO B HUX Cropano
8 TbiC. THeTW. HedTAHUKM racuam ofHN CKBaXKWHbI — 6OEBUKM
NOAXWranu apyrvue; AUBEpPCUU NPUBENU K NOABNEHUIO HedTA-
HbIX OHTaHOB, B TOM yuche ropsawumx. K npumepy, B Havane
2000 ropa «fpo3HedTerasy» nobbisan Bcero 800 T HE(TM B CYTKM
Ha INbAapOBCKOM MECTOPOXAEHUU — €AUHCTBEHHOM, Ha KOTO-
pOM OH K TOMY BpeMeHM cMor 060cHoBaTbCs. B 370 e Bpems
L06bl4ya 6aHAhOpPMUPOBAHMAMY, NPEXAE BCETO — U3 (DOHTAHM-
PYIOLWMX CKBAXMH, JOCTUTANa 2 ThiC. T CbipbA B CYTKM.

CerogHa HedTerasoBbli KOMNNEKC YeyHN npakTUyecku
BOCCTaHoB/eH. [lo6blYa OCYLECTBASAETCA Ha YPOBHE, KOTOPBIiA
COOTBETCTBYET Mepuogy «A0 Hayana nepBoN YeYeHCKOW KaM-
naHum». [lo6biya HedTn B pecny6auke Bospocna ¢ 700 Teic. T
0o 1,9 MaH T B rog.

B HechTerazoBoM KoMnieKce pecny6auKku 3aHaTh Gonee 5 Thic.
COTPYAHUKOB, Npuyem 95 % paboTatowmnx — MECTHbIE XKUTENU.
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Chechen oil has been produced for over 110 years. The
beginning of industrial production of black gold in the region
was initiated in 1893, when the first oil fountain in Starogro-
znensky region flowed. Groznensky region along with Baku
is one of the older oil producing regions of former USSR.

Before the Second World War Chechnia produced about
4 mln tones of oil per year. In the days of war the oil produc-
ing industry of Grozny was almost completely destroyed.
However, with the help of namely caucasian oil Soviet Union
won Germany.

The stage of this branch development bequn in the late 50-es,
when there was started development of highly productive
deep-seated deposits of Upper Cretaceous. From this time and
on there gasindustry in the republic has been developed, which
has its prehistory. The first attempts of oil gas recovery on the
fields of the region took place in 1909. In 1930, for the first
time in the history of USSR, in Grozny petrol has been produced
from oil gas in an industrial scale.

TODAY'’S OIL PRODUCTION

Today, Grozneftegaz, 51 % of shares of which belong to
Rosneft and 49 % to Administration of Chechnia - republican
Ministry of Property, produces oil in Chechnia. From the mo-
ment of its establishment in 2000 by decision of government
“On measures for reestablishment of fuel and energy complex
of Republic of Chechia” the company has been producing oil
on a basis of temporary operator licenses on fields with total
recoverable deposits of 35 mln of tones. In 2002 according to
tender results the permanent licenses were obtained by Rosneft
itself. All oil producing equipment and infrastructure, employed
by Grozneftegaz now is a property of Chechenneftehimprom,
comprising all oil producing, processing and marketable assets
on a territory of republic.

When Rosneft accepted chechen oil industry, it was in a
grave condition. 29 flowing wells from 37 were burning. 8
thousand tons of oil was burning down per day. When oilmen
were extinguishing fire on wells, fighters were setting fire
to other wells; subversive activity led to open oil fountains,
including burning ones. For instance at the beginning of 2000
Grozneftegaz was producing only 800 tons of oil per day on
Eldarovski field - the only field that could be mastered by
the company. At the same time the oil production of gangs,
first of all from flowing wells reached the point of 2 thousand
tons of oil per day.

Today the oil and gas complex of Chechnia has been almost
reestablished. The production is being conducted at the level
that corresponds the “before the first chechen campaign” level.
The oil production in the republic has grown from 700 thousand
to 1.9 mln tons per annum.

About 5 thousand of workers have been involved in oil and
gas system of Chechnia, about 95 % of the workers are residents
of Chechnia.

2004 schedule shows following figures — 2 mln tons of oil
and above 510 mln m? of gas. For this purpose they plan to set
in operation 17 open-flowing wells, perform 116 operations of



B nnaHax Ha 2004 rog, — [o6bl4a OKOIO 2 MAH TOHH HehTH U
cBbllwe 510 MH Ky6. M rasa. [lns 3Toro nnaHupyeTcs BBECTU B
akcnayataumio 17 GoHTaHHbIX CKBaXMUH, npou3sectu 116 obpa-
60TOK NpM3aboNHON 30HbI NNACTa, 3aBEPLUTbL CTPOUTENLCTBO
HanMBHOI 3cTakanbl «loNT-KopT» npoBecTy peKoHCTPYKLUIO
o6bvekToB MMM Ha mecTopoxpaeHuax CTaporpo3HeHcKas u
CeBepHble bparyHbl 1 3anycTuTh UX B 3KCNyaTaLmio, a TakxKe
NOCTPOMTb aBTOMATU3MpPOBaHHbIE Y3Nbl yueTa HedTU Ha BCex
HedTenapkax.

HE®TEFA30BbIN KOMMJIEKC YEYHW
BOCCTAHABJIMBAETCHA

CornacHo pacnopseHuto npaeutenbcTea PO ot 4 Hoabps
2000 roga, pobbiBaeMasn B YeyHe HedTb NOCTaBAAETCA HA IKC-
nopT, a Bblpy4aeMble CPeLCTBA NOC/e OCYLLECTBIEHUS BCEX 005~
3aTeNbHbIX HaNOrOBbIX MiATeXelh YaCTUYHO penHBECTUPYIOTCA
B pa3BuTue HedTeraszosoro komnnekca 4P, yactnuHo nepeymnc-
JIAI0TCA Ha cneumanbHelii cyeT MuH3Hepro PO B ®epepansbHom
Ka3HayencTBe Ha BOCCTAHOBNEHME IKOHOMUKMN U COLMANbHOM
cepsl YeuHu.

MNobbiBaBlWKiA B cepefuHe Mas B YeuyHe npe3upeHT «PocHe-
t1u» Cepreit borgaHunKoB Aan NONOXMTENbHYK OLEHKY
pabote «po3HedTerasa». OH coobwwun, YTo Ha BO3POXKAEHUE
HedTAHOro KOMNIEKca B YeuHe eXXeroHo BbIENseTcsa 0KONo
4 mnpp pybneii. ITo obecneynBaeT NPMPOCT A0ObLIYYU U PEKOHC-
TpyKuuio HedhTekomnnekca. B 2004 r. B YeuHe bygneT fobbITo
2 MJIH TOHH HedTH, YTO MPEeBbLICMT NPOLIOrOAHUE NOKa3aTe-
aun. C. borganunkoB oTmetun, yto B YeyHe BnepBbie nocne
15-neTHero nepepbiBa CNeLUanMCTbl NPUCTYNUAN K NOUCKY
HOBbIX MecTopoxpaeHuii HedTu. leonoropassenky B 4P Beper
komnaHua «PocHedTb».

«lpo3HedTerasy», ABNAOWMACA LOYEPHUM NPEANPUATUEM
HethTAHOM KoMnaHuu «po3HedTby», 3a 3 rofa AeATENbHOCTYU Ha
TeppuTOpMUM YeuHn BoccTaHOBMA 256 0GBEKTOB COLMANbBHOI
cdepbl. B yacTHOCTH, BOCCTaHOBNEHBI U 0becneyeHsl rasoc-
HabeHWe, BofoCHabXeHNe, 3neKTpocHabxeHne Tpo3Horo u
Gonee 40 HaceneHHbIX NYHKTOB pecny6auku. Tonbko B 2003
rofly Ha coumanbHyto ccepy pecny6ankn HeTAHUKM NOTPATUAN
620 msiH py6. [1ns cBoux paboTHUKOB «[po3HedTEras» B LIEHTpe
[po3Horo BefeT cTponTenbCTBO 70-KBAPTUPHOTO XUNOrO fOMA
NOBbLIWEHHOW CeACMUYECKON YCTONYMBOCTH.

CKOJ1bKO HEDPTU OCTANIOCH B HEPAX?

3a BEKOBYIO UCTOPUIO OTPACAN U3 Hepp Obio U3BIEYEHO
420 MNH TOHH HedTH.

CTeneHb pa3BefaHHOCTM HayaNbHbIX PeCypcoB pecnyGanKu
pocturna no4Tn 80 %. CuntaeTcs, UTo KpynHbIe CTPYKTYPbI NPaK-
TUYECKM BbiiBNEHDI, OHAKO NEPCNeKTUBbLI OTKPLITUA 3anexen
C MeHbLMMM 3anacamu Ha 6onee rMyOOoKUX ropU30HTaxX AoCTa-
TOYHO BbICOKU. [ToTeHUManbHele pecypcel HeTn B YeueHcKoi
Pecny6nuke oueHnBaTca npumepHo B 100 MAIH TOHH.

[ToMMMO OTKPBITMA HOBbLIX 3aNexeil pe3epBoM yBeAUYeHUA
LOObIYM MOTYT ABUTLCA [OpPa3paboTKa UCTOLLEHHBIX MecTo-
POXAEHWN, NOBTOPHbI BBOJA B 3KCMjyaTauuio 06BOJHEHHbIX
3anexen, 0CTaTouHble 3anackl MO KOTOPbLIM OLEHeHbl cnewua-
nuctamum B 150 MJIH TOHH.

bonbwuHCTBO 3anexen HaxogUTCA Ha CTaAUW eCTecTBEeH-
HOrO MCTOLWeHMA W HapacTalolen ob6BogHeHHOCTU. CTeneHb
BbIPpabOTAHHOCTM MECTOpOXaeHuit nocturaet noytn 80 %. Ha-
nbonee 3HaunTeNbHbIe MeCTOPOXAEHUA — CTapOrpo3HEHCKOE,
BparyHckoe, OkTa6pbcKoe, InbaapoBckoe, MNpaBobepexHoe U
lopsAYENCTOUHEHCKOE, OHM AatoT 0K0J10 70 % CyMMapHoil Bo6blum
pecny6nuku. CreneHb BboIpabOTaHHOCTM Y NEPBbIX YETHIPEX U3
HUX cocTasnset noytn 95 %, a y ABYX OCTANIbHbIX, C KOTOPbIX
noctynaet 30 % po6biun, npesbiwaet 60 %.

[lob6aBum Kk atomy, 4to 20 % TeppuTopuM pecnybanku, roe
NOTEHLMANbHO BO3MOXHO Hanuune HeTAHbIX MECTOPOXAe-

bottomhole formation zone processing, accomplish construc-
tion of loading rack “Goit-Cort”, rebuild bottomhole formation
zone of fields Starogroznenski and Severny Braguni and to set
it to operating mode, as well as create automated units of oil
accounting in all the oilfields.

OIL AND GAS COMPLEX OF CHECHNIA
IS BEING REBUILT

According to administrative decree of Russian federation
from 4 of November 2000, the oil produced in Chechnia is being
exported, and the gained means after taxation are reinvested to
development of oil and gas complex of Chechnia, and partially
remitted to special account of Ministry of Energy of Russian
federation in Federal Treasury for reestablishment of economics
and social environment of Chechnia.

Sergei Bogdanchikov, president of Rosneft, who visited
Chechnia in March, responded in a positive way to Grozneftegaz
activity. He informed that about 4 min of rubles are being as-
signed annually for reestablishment of oil complex of Chech-
nia. This provides for production growth and rebuilding of the
complex. In 2004 Chechnia will produce 2 min of tons of oil,
which will exceed last year figures. S. Bogdanchikov admitted
that it is the first time in Chechnia after 15 years specialists
proceeded to exploration of new oilfields. Geological explora-
tion in Chechnia is being conducted by Rosneft.

Grozneftegaz, being a branch of Grozneft, rebuilt 256 es-
tablishments of social sphere within 3 years of operation on
a territory of Chechnia. In particular it rebuilt gas, water and

YeyeHckas HedTb, N0 BCceobLieMy NPU3HAHMUIO, HE UMEeT
cebe paBHbIX MO KAYeCTBY.

OHa nerko noaaaetcs nepepaboTke 6naroaaps BbICOKO-
OKTaHOBOCTM U1 faeT 6onee 95 % «nose3Horo Bbixona». 13
napadguHa, BblpabaTbiBaBLIEr0Cs U3 YeYEHCKO HedTH, Npo-
M3BOAWUANCH CaMble KaYeCTBEHHbIE OCBETUTENbHbIE CBEYMH,
KOTOpble A0 NOCAEeAHEr0 BPEMEHN B MACCOBOM KOMYecTBe
3KcnopTMpoBanuck B BatukaH.

Cebiwe 80 % Macen [/ COBETCKOW aBUaL MK TaKKe Npo-
M3BOAMNOCH Ha FPO3HEHCKUX HedTenepepabaTbiBaOLLUX
3aBOfax.

lpaKTuyeckn Bcerna YeYeHCKOW HedTu comyTCTBYET
BbICOKOKa4YeCTBEHHbI ras.

Chechen oil, in according to general recognition has been
ranked second to none according to quality.

It could be easily pro- cessed due to high
octane number and pro- vides more than
95% of effective output. Paraffin, produced
from Chechen oil was used in manufacturing
of candles of highest quality that were
exported to Vatican till ow.

Over 80% of oil for hesoviet aviation
has been produced by - Grozny oil pro-
cessing factories.

Practically always
accompanied by the
gas.

‘bt

- Chechen oil is
_ high-grade
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HWIA, ewe He uccnenosaHo. M03ToMy B nepcneKTMBe MOXHO
paccumntbiBaTh Ha 400—-450 MAH TOHH HedTH, KOTOpbIE A0 CUX
nop XpaHATcA B Hegpax YeyHu.

Takoe cocTosiHWE MUHepanbHO-pecypcHoit 6a3bl fenaet
aKTyalbHbIM BHEPEHWNE HOBLIX TEXHOMOTMIA [OObLIYYM yrNeBo-
LJOPOAHOrO Chipbs.

YeueHupl (caMOHa3BaHWe — HOXYM) — OAMH U3 ApeB-
HellMX HapoJoB MMPA CO CBOMM aHTPOMONOTMYECKUM Mt
TUNOM U CaMoObITHOM KynbTypoil. Ha CeBepHom KaBkase
3TO CaMmblif KpYMHbIA 3THOC (cBbIWe 1 MH Yen.). YeyeHuam
0YeHb GIM3KN MO FeHOTUMY, KYNbTYPE U PENUrun UX co-
ceaM MHrywu. Bmecte oHM 06pa3syioT BailHaxCKWii Hapoa,
CBSI3aHHbIA KPOBHbIM POACTBOM, 06U/ UCTOpPUYECKON
cynbb0oi, TEppUTOPUANbHOIA, SKOHOMUYECKOWA, KYNbTYPHOM
1 53bIKOBOW OOLLHOCTbIO.

Baitnaxu saBnstoTca abopureHamn Kaskasa u rosopat IS
Ha HaxXCKOM A3blKe, BXOAALIEM B CEBEPOKABKA3CKyl0
rpynny Mbepuiicko-KaBKa3CKOM CEMbM A3bIKOB. !

Chechens (self called Nokhchi) is the one of the &
oldest nations of the world with its anthropological | )
type and original culture. It is the biggest ethnos ¥
on Northern Caucasus (more than 1 mln of people). FaZifi} -
Their neighbors Ingush are very close according to
genotype, culture and religion. Together they form ¥,
Vainakh population with blood relationship, com- Z=
mon history, territorial, economical, cultural and §
language community.

Vainakhs is the original population of Caucasus
that speak nakhsk language, that is a part of north-
ern-caucasian group of Ibero-Caucasian linguistic |
family.

N29 ceHTabpb/september 2004

energy supply of Grozny and over 40 settlements of republic.
In 2003 the oilmen spent 620 mln of rubles for social sphere of
the republic. Grozneftegas builds for its workers 70 flat house
of improved seismic stability.

HOW MUCH OIL ARE THERE IN BOWELS?

During the century of the industry they recovered 420 mln
of tons of oil.

The extent of exploration of initial resources of republic
reached almost 80 % mark. It is considered that the major
structures are virtually revealed, however, the chances of
revealing of deposit with smaller deposits on higher depth
are relatively high. The potential resources of oil of Chechnia
are rated approximately 100 mln of tons.

Besides the new deposits, the source of recovery increase
could be development of depleted fields, setting into opera-
tion watered reservoirs, residual deposits of that are rated in
150 mln of tons.

The major deposits are at a stage of natural depletion
and increasing watering. The extend of depletion reaches
almost 80 %. The most important fields are — Starogroz-
nenski, Bragunski, Octoberski, Eldarovski, Pravoberezhni,
Goriacheistochnenski, they provide almost 70 % of total
production. The extend of depletion of the first two fields
reaches almost 95 %, and the rest two, that provide 30 % of
recovery exceeds 60 %.

20 % of the territory of the republic with possible oil fields
location is not explored. In prospective it is possible to
count on 400-450 mln of tons of oil, that are still in bowels
of Chechnia.

The condition of mineral-resource basis makes the imple-
mentation of new technologies of hydrocarbons recovery
especially actual.



KoNnTIO6MHT — NpUMeTa HOBOro BpeMeHMn

Ecnu 8 2001-2002 22. 2nasHbimu 3adayamu «Ipo3Hecpmezasa»
ObL1U IUKBUOAUUS He(hMSAHbIX (POHMAHOB, HayanbHoe 06ycmpol-
CMBO U NYCK BOCCMAHAB/IUBACMbIX CKBAXUH, MO CR200H:A OCHOBHOE
BHUMAHUe yoesiaemcsa MoOepHU3ayuu npou3soocmaa.

VmeHHOo no3smomy 0715 paboms! Ha MECIMOPOXOeHUAX CMaIu Bce
yauje NpuMeHAmbCA COBPemMeHHble MeXHUKA U MexHoa02uu.

ocmasnss 060pydosarue, He KAXOAs KOMNAHUS CO2acUmcs
nomo2ams C cepsuUCOM NPAKMUYECKU B BOEHHbIX yca08UAX. Hema-
JIOBAXHYIO pO/ib U2paem U OpeaHu3ayus nocmasku 3andyacmed.
Bo3moxHo, noamomy noopasdeneHue «PocHegymu» 06pamusiocs
30 KOIMI06UH208bIM 060PYI0BAHLEM K 6PAMbAM-CABAHAM.

Jlemom 8 YeuHe nobbisanu npedcmasumenu cepsuCcHoU C1yx6b!
2pynnsl OUL: HadanbHuk omoena cepsuca Bnadumup lonybes
u uHxeHep omoena cepsuca AHdpeli [unb. Bom ymo omsemusn
AHOpeli VlsaHoBuY Ha BONpPOCkI pedaxKyuU.

ARl SN

Anppeit Tunb B [po3Hom / Andrei Gil in Grozny

BK: lnsa uero Bac npurnacunu B YeuHio? Kakue Bupgpbl pabot
NPOBOAUNUCH HA CKBAXKUHE?

B mapTe «Ipo3HedTeras» npubpen y PUL ycraHosky M20 ans
paboThl Ha ry6oKMUX CKBaXMHaX (f0 4700 m). B nepBoit nonosuHe
WIOHS Mbl Bblexasv B YeuHIo 1 fo cepefyHbl UIONS OCYLLECTBASANN
nycKOHanafKy, WedMOHTaX NOCTaBIEHHOr0 060pPYyAOBAHUS,
npoBoAuin obyuyeHne obCnyKMBaKOLWEro nepcoHana. PaboTbl
npoxoAunu B cene 3HaMmeHckoM HaptepeyHoro paiioHa.

BK: bbina v fOCTUrHyTa Lienb Ballero noceleHma?
Mbl npoBenu 3anfaHMpoBaHHble paboThl B MONHOM 0ObEME.
YcTaHoBKa paboTaer.

BK: Mo Bawemy MHEHUIO, €CTb JIN NepCneKTUBbI Y KOATIO-
6uHra B Yeune?

[la, BO3MOXHOCTU NPUMEHeHUA KONTIOOMHra ANs pPeMoHTa
camble Wrpokue. Mel ysuaenn 60/bLioe KOIMYECTBO NpocTanBa-
IOLMX CKBAXMWH. YCUINsA HedTAHMKOB HanpasieHbl B 0CHOBHOM
Ha KanuTasbHblil PEMOHT 1 BocCTaHoBaeHue. C GypeHnem Ml
NPaKTUYECKM He BCTPeYasmnCh.

BK: KakoBO OTHOLIEHNE MECTHOrO HaceneHUsa K NPpoUCxo-
AALemMy BOKpYT, K BoiHe?

B Lienom, HeCMOTPS Ha TAXKesble YCI0BUSA, HAaceNeHue cTapa-
eTCA OTHOCUTLCA K XXU3HU C ONTUMU3IMOM.

13 nonypa3pyLieHHbIX FOPOAOB NIIOAN NEPECEeNsIoTCa B Cena,
B KOTOPbIX aKTMBHO pa3BMBAETCA WHQPACTPYKTypa: CTPOATCA
AOMa, aBTO3aMNpaBKU, Mara3nHbl, pbIHKU, TOCTUHWULbI.

l‘|E‘1€HLI,I:»I CYUTAIOT XOPOLIKUM 3HAKOM TO, 4TO K HUM NpUEIKAIOT

NIOAN U3 ApYTUX pernoHoB. OHW pagbl Obin y3HATb, YTO Mbl U3
benapycu.

BK: Yto npou3Beno Ha Bac camoe 60nbLIoe BNeyatneHue
npu noceweHnu Yeyuun?

[po3Hblii. lpakTMYECKU NONHOCTBIO pa3pyLlIeHHbIA ropog C
€ANHCTBEHHbIM POHTAHOM 1 anneen po3 HanpoTuB 3gaHusa «lpos-
HedTerasa» — B 3TOM MecTe 06bIYHO COOMpaeTCs Hapog,.

Yto ewe? bbIT 1 HauMOHaNbHble 06blYau. CyllecTByeT NoHATUE
«HOuYXannay — yeyeHckun kopekc yectu. Ctporoe m yBaxu-
TeNIbHOE OTHOLIEHME K XKEHLUMHE, MYKECTBO, WEeAPOCTb, HAJEK-
HOCTb — 3TW KauyecTBa pebeHOK B YeUEHCKOI CEMbe BNUTLIBAET,
KaK roBOpuUTCS, C MONOKOM MaTepu. He3abbiBaeMo BneyatneHue
OCTaB/IfET YeYEHCKOe rocTeNnpUUMCTBO, MOYUTAHUE CTAPLLKX WU
3HaHue cBoero Tenna (poaa) Ao cefbMoro KoneHa.

BK: Kakue HauMoHanbHble Tpaguumum NoKasanucb Haméo-
nee MHTepecHbIMU?

Ecnu paHbwe noxuueHue HeBecTbl B GuibMe «KaBkasckas
NAEHHULA» Ka3anoCb MHE KOMUYECKU rMNepTpotUpOBaHHbIM,
TO CeifYac NMOHKUMalo, YTO 3TOT CHOXKET U3 COBETCKOTO KMHEMATO-
rpacda oCHOBbLIBaNCA Ha MHOrOBEKOBbIX TpaauLuax. U Beikyn 3a
MOXMLLEHHYIO HEBECTY APY3bAM XKEHUXa NNATUTCA HEMAbIi; OH B
[Ba pa3a yBeNNYMBAETCA, €CNIU POLUTENMN AEBYLIKU HE COTACHBI
0TAATb LOYb 3aMYX U XOTAT BEPHYTb €€ AOMOIA.

CBOV TpagMLMM OAWH U3 APEBHENILNX HAPOAOB Ha 3emne YTnT
CBATO M HEPYLIKUMO.

Jape' b o A

e ]

YeueHckoe roctenpuumcteo / Chechen hospitality
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CEPBNCHASA CJTY>KBA/SERVICES

Coiled tubing - the sign of new age

In 2001-2002 the main goals of Grozneftegaz
were elimination of open flowing wells, initial
development and setting to operation wells that
it is possible to rebuild. Today the great attention
has been spent at improvement of industry.

Namely today, state of the art equipment and
technologies are more often employed for field
activity.

Supplying equipment, not every company agrees [ SS¥
to help with servicing almost in military opera- I'I L
tions. An important role plays spare parts delivery. '
That is why the division of Rosneft addressed for
coiled tubing equipment to Slavonian brothers.

This summer representatives of servicing division
of FID group visited Chechnia: chief of servicing de-
partment Vladimir Golubev and engineer of servicing
department Andrei Gil. That is what Andrei replied
to the CIT questions:

CTT: For which purpose was you invited to Chechnia?
What kind of well works did you perform?

In March Grozneftegaz purchased coiled tubing unit M20 for
deep wells (4700 meters) from FID. In the first half of June he
visited Chechnia and till the middle of July we were busy with
start up and commissioning, assembling of the supplied equip-
ment, trained maintenance staff. The activities took place in
village Znamenski of Nadterechny region.

YctaHoBka U], M20/ FID M20 unit
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CTIT: Did you reach the goal of the visit?
We conducted the planned activities. The unit is operative.

CTT: Is there any prospective for coiled tubing in Chech-
nia, according to your opinion?

Yes, there are great opportunities for servicing. We saw a great
number of shut-in wells. The activities of oilmen are aimed at
workover and servicing. We did not face drilling.

CTT: What is the attitude of local population towards what
is happening, towards war?

In general, despite difficulties, the local population tries to
handle it with optimism.

From destroyed cities people are settling in villages, where the
infrastructure is developing in a quick way: they build houses,
filling stations, shops, markets, hotels.

Chechens consider a good sign that people from other regions
visit them. They were glad to know we are from Belarus.

CTT: What impressed you greatly during the visit to
Chechnia?

Grozny. Almost fully destroyed city with lonely fountain
and rose alley in front of Grozneftegaz building - at this place
people usually are gathering.

What else? Way of life and national traditions. There is such
an idea of “nochkhala” — Chechen code of honor. Strict and
respective attitude towards woman, courage, generosity, reli-
ability — these qualities are absorbed by child in Chechen family,
as they say, with “mother’s milk”. Unforgettable impression is
left after Chechen hospitality, respect of older and knowledge
of its family till seventh generation.

CTT: Which national traditions do you think are the most
interesting?

If the kidnapping of bride in the movie “Caucasian captive”
seemed to me comically hypertrophied before now, today I real-
ize that this plot from Russian cinema is based on centuries-old
traditions. And the ransom for the bride is considerable, and it
is twice higher if the parents of the bride do not agree to give
her in marriage, and want to return her home.

The traditions are being observed by one of the oldest nations
piously and inviolably.



K UCTOPUN NPOU3BOJCTBA

N NMPUMEHEHNA CMOTAHHbIX TPYb B POCCUU

03, Conapron, A HISTORY oF MANUFACTURING
0., Samaryanov, AND APPLICATION OF COILED

Candidate of Science, (JSC RosNITI)

TUBING IN RUSSIA

MepBbie paboThl N0 NPOM3BOACTBY U MPUMEHEHMIO
ANMHHOMEPHbIX CMOTaHHbIX Tpy6 ([CT) (konTio6GMHTa)
B HedhTerasoBoil oTpacau Obliu Havatel B Poccuu B
1971 r. no uHuumatuee gupektopa «0coboro KoHc-
TpyKTOpCKOro 6iopo GecwTaHroBbix HacocoB» (OKb
BH) A.A. borgaHoga.

B 10 Bpems B CLUA Takue TpyObl AMamMeTpoMm MeHee
40 MM NPUMEHSANU TONBKO N1l MPOMbIBOK CKBAXMWH.

A.A. borgaHoB pelwwun NpUMEHUTL Takue Tpybbl AMa-
MeTpoM 6osiblwe 40 MM Ans BobblYM HehTU B KayecTBe
HAaCOCHO-KOMMNPECCOPHO KONOHHbI C NOABECKOMN 3MeK-
TPUYECKOro LLeHTPOBEeKHOro Hacoca M nonoit 6esmyd-
TOBOVA WTAHTU.

Bonbluyto noMolLb B NpoBefeHNM 3TUX paboT 0Kasbian
TNaBHbIN UHKeHep [MaBHOro TeXHMYECKOro ynpasneHus
MunnedTenpoma CCCP A.A. IxaBapsaH.

PaspaboTkoit mawuH ans 3tux ueneit 8 OKb BH 3a-
HUManuch 3asepytowuit naboparopueit H.B. LonnHun
(pykoBoauMTens pabotsl), 3aBeaylowuii nabopatopuei
B.B. lomoratckuin, maBHbliA KOHCTpyKTOp E.3. Helityp,
Benylme koHcTpykTopbl M.A. Konotwii, B.C. Kapmasukos,
b.M. Tunz6ypr, C.N. Nebenes, K.B. MoaropogHukos 1 ap.

Puc. 1. YcTaHOBKa AnA CMOTKU HenpepbiBHOW ropa4Yeif Tpy6bl Ha 6apabaH
Fig. 1. Unit for spooling of continuous hot tubing onto a reel

Pa3paboTKy TEXHONOTrMM NPOM3BOACTBA AJIMHHOMEPHbIX The first manufacturing and application of coiled tubing in
CMOTaHHbIX Tpy6 AnameTpom Gonee 40 MM Afs 3TUX MalUKH B the oil and gas industry began in 1971 on initiative of A.A.
1973 r. Hayan YpanbCKUN Hay4yHO-UCCNEAOBATENbCKUNA UHC- Bogdanov, director of “Special design bureau of rodless pumps”

TUTYT TpyOHOI npombiwneHHocTu (YpanHUTW), B HacToswee (OKBBN).

Bpemsa 0AO «PocHWUTW». PaspaboTkoii 3aHMManuChb
3aBefyolWuit nabopatopuein KaHAUAAT TEXHUYECKUX
Hayk 0.B. CamapsiHoB (pykoBoauTenb paboTsl), cTaplimne
HayyHble coTpyaHukmu U.M. Makapos, B.H. Kptokos, rmas-
HbIl KOHCTPYKTOP B.H. ®omMunyes, Befywmnit KOHCTPYKTOP
W.H. Jeakos.

Bbinn npoBepeHbl MCCNef0BaHUA CBOMCTB CTaNbHbIX
CBapHbIX Tpy6 nocne MHOTOKPATHbIX LUKAUYECKUX
U3rnboB, TaK Kak Mpu 3KCnayaTauuu AAMHHOMEPHbIX
CMOTaHHBIX HACOCHO-KOMMPECCOPHBIX TPY6 Npou3BOAAT
Yepegayloluecs pa3mMoTKy U CMOTKY UX Ha GapabaH.

WcnbiTaHuio Ha UuMKAMYeckue u3rmbsl Gbnn noasepr-
HyTbl TPyObI NeYHOI cBapKK U3 cTanei mapok C12 u 197
pasmepom 42x3,5 MM BOKpYT onpasku paguycom 1075 mm.
[ins obecneyeHus BbICOKOrO KauyecTBa CBAPHOTO LBA NpH
BbIMycKe Tpy6 B GYHTAX UCMOb30BaNN CTANN C MOHUKEH-
HbIM COAepXKaHueM cepbl Ha Kpomkax nonocsl. C Lenbto
MOBbILEHUS KAYeCTBa CBAPKU 15 064YBKM KPOMOK M0JI0-

Cbl 6bin NpUMeHeH kucnopog. Mocne 100 uuknoB M3rn6oB T
Tpy6bl BbgEpXKMBaNM fasneHue bonblue 40 MMa [1]. Puc. 2. CMoTaHHble Tpy6bi
[ns npoussoacTea Tpy6 B 6yHTax B YpanHUTU 6bina | . .
pa3paboTaHa 1 U3roTOBNEHa BbICOKOCKOPOCTHas MoTanka | 19- 2- Coiled tubing
Ans Tpy6 [2], KOTOpPYIO CMOHTUPOBANM B NINHWUM CTaHa
HenpepbIBHOW NevHoi cBapku Tpyb Ha YensbuHckom Tpy6o- At that time USA employed such tubing with 0.D. less than
npokaTHoM 3aBoge (puc. 1). YcTaHoBKa oGecneymBana 3axsar 40 mm only for well flushing.
nepefiHero KOHUA Tpy6bl B IBUMKEHWUM HA CKopocTu 5-10 m/c A.A.Bogdanov decided to use such tubing with 0.D. bigger
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than 40 mm for oil recovery as a production string
with hanging up of electric centrifugal pump and
empty flush-joint rod.

A great support to the activity was provided by
Engineering manager of Central Technical Adminis-
tration of MINNEFTEPROM of USSR A.A. Javadyan.

Chief of laboratory V.V. Domogatsky, chief engi-
neer E.Z. Neytur, project engineers M.A. Kolotiy,
V.S. Karmazikov, B.M. Ginzburg, S.P. Lebedev, K.V.
Podgorodnikov and others were involved in equip-
ment development for these purposes.

The development of manufacturing technology
of coiled tubing with 0.D. above 40 mm for the
equipment was initiated by Ural Scientific-research
institute of tubing industry (UralNITI) and at the
present time PosNITI.

Puc. 3. MepBblit 0TeYeCTBEHHbIN CMYCKONOABEMHbII arperat AP-10

NPOU3BOAUT CMYCK B CKBaXKUHY Tpy6bl ¢ ILH

Fig.3. The first domestic unit for tripping operation ADP-10 runs tubing in

hole with electric rotary pump

Chief of laboratory Candidate of Science U.V. Sa-
maryanov — project leader, senior research officers
I.P. Makarov, V.N. Krukov, chief engineer V.N. Formi-
chev, project engineer I.N. Dedkov were involved in

W yNopALOYEHHYIO YKNAAKY BUTKOB TpyObl Ha 6apabaH [3]. Ha
3Tl yCTaHOBKE OblAY BbIMYLLEHbI CMOTaHHbIE TPYObl AUAMETPOM
33,5; 42; 48 1 60 MM (puc. 2).

bbina caenaHa nonbITKa MCMNoAb30BaTh /15 U3rOTOBNEHNSA AIMH-
HOMEpHbIX CMOTaHHbIX TPy6 3aroTOBKY, NONYYEHHYIO MyTEM CMOTKM
Tpy6 Ha MOTaNKax Liexa HenpepbIBHOM NEYHOMN CBAPKM TPYD «6-25%»
TaraHporckoro metannypruyeckoro 3asoga (TM3). Ho ot 3toro nyTtu
NPULLIOCh OTKA3aTbCs, TaK Kak Tpy6bl & 33,5 MM B 6yHTax TM3 Gbinu
KOpOTKMMU (f0 350 M) M pa3MOTKa UX Obina 3aTPYLHUTENBHON,
MOTOMY YTO YK/aZiKa BUTKOB B HUX Gbla HEYNopsLOYEeHHOIA.

B cBsi3u C TeM YTO ANMHA Tpybbl OrpaHUyeHa ANUHON pynoHa
JIEHTBI, @ KA4YECTBO MOMEPEYHOTO LWBA NPU CTHIKOBKE PYIIOHOB B
MOTOKE CTaHa He Bcerfa Bblicokoe, B YpanHWUTU 6b1nu paspaboTaHsi
VCTaHOBKW AN VKPYMHEHWUS PYNOHA U YKPYMHEHWUA CMOTaHHBIX
Tpy6, O4UCTKM UX OT OKANWHbI, TMAPOUCTILITAHUIA U PeMOHTa [4].

MpyW yKpYNHEHWUU PYNOHOB NIEHTBI CBAPKY NONEPEYHbIX
CTbIKOB Nog, YoM 60° K MpoAoNbHOM OCH NpUMEHUAN
ewe B 1973 r. (otyet YpanHUTW no Teme 11/21-73 «WUc-
cfefoBaHue U pa3paboTka TEXHONOrMU NMPOU3BOACTBA
Tpy6 B OGyHTax ans HedhTepobObIBaOWE NPOMBbILIEH-
HoCTUy, YenabuHck, 1973 r.). AMepuUKaHCKMii naTeHT
Ne 4.863.091 BbigaH 05.09.1989 ropa.

B 1974 ropy OKB BH 6bin BbinyweH nepsbiit B CCCP
cnyckonogbemHblit arperat AP[-10 ans ucnonb3oBaHms
CMOTaHHbIX Tpy6 ArameTpom fo 60 MM (puc. 3). Ha 3Tom
arperate Tpy6bl AMamMeTpoMm 33,5 MM OblIM NPUMEHEHDI
ANs NPOMbIBKM MecyaHbix npobok B BMO «A3HedTb» B
1975 rogy.

Tpy6bl AnameTpamMm 43 1 48 MM GbINU UCNOb30BAHbI
(1976 T.) C NOrpy>KHbIMU LEHTPOOEKHbIMU 3NEKTPOHACO-
camu (puc. 3, 4), a Takxe B KauecTBe nosoi 6e3mychToBoit
wraHru (puc. 5).

Mpu NpUMEHEHUU 0BbIYHBIX HACOCHO-KOMMPECCOPHBIX
Tpy6 Kabenb, MUTAIOLLWIA 3NEKTPOABUTaTENb, KPENUTCS Crie-
LMANbHBIMK 3aKMMaMK K MydTaMm, COELUHSIOLLMM TPyObI.
B cBsA3M C TAXENBIMU YCNOBUAMMU PABOTHI A1 NOTPYMKHbIX
3N1eKTPOHACOCOB NPUMEHAIOT CnelnanbHbll foporo-
CTOAWMNA OGPOHUPOBAHHbLIN Kabenb. CNYyCK B CKBAXUHY
KONOHHbI Tpy6 € Kabenem cBA3aH ¢ 6oNbWKMMK 3aTpaTamMu
TpyAa, TaK KaK Kabenb HEOOXOLMMO KPenuTb Ha Kaxpoil

development of the equipment.

There were conducted researches of steel welded
pipes properties after multiple cycle bending, as the operation
of coiled tubing string involves coiling and uncoiling from the
reel.

A grade St2 and 19G steel tubing, size 42x3.5mm, were sub-
jected to a cycle test around mandrel wit radius 1075 mm. In
order to provide high quality of welded seams of coiled tuning,
they used steel with reduced quantity of sulfur on strip edges.
In order to improve quality of welding they employed oxygen.
After 100 bending cycles the tubing was capable to withstand
pressure over 20 MPa [1].

In order to produce coiled tubing, UralNITI designed and
manufactured tubing spooling unit [2], this has been mounted
as a part of welding mill at Cheliabinskiy tube works (fig.1).

This unit captured tubing end as it was moving at a speed of

Puc. 4. CkBaxkuHa o6opygoBaHHas ILUH c HenpepbIBHON HAaCOCHO-
KOMNPeccopHoi KoNoHHOW. MoABecka Hacoca Ha rny6uHe 720 m

Fig.4. A well completed with electric rotary pump with continuous
tubing. The pump setting depth is 720 meters

Tpy6e. Mpu onyckaHuu kabesb 4acTo NOBPEXAAETCS NpU
TPEHUM O CTEHKM CKBAXMHbI. KpoMe TOro, 3a3uMbl, CMELAsACh C
MeCTa KpenieHus, NonajaiT B 3a30p MeXay 06CafHON KONOoH-
HOM 1 3N1EKTPOHACOCOM, YTO MOXET NPUBECTU K 3aKNUHWUBAHMIO
3NEKTPOHACOCa B CKBaXMHe. CTaTMCTUYECKME laHHbIe N0 cHoAM
B pa6oTe 3/1eKTPOHACOCOB NOKA3bIBAIOT, YTO 3HAUNUTESIbHASA 0N
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5-10 m/s, and provided for uniform tubing spooling onto the
reel [3]. This mill manufactured tubing of the following 0.D.s:
33.5, 42, 48 and 60 mm (fig.2).

There was an attempt to use semi finished parts for
manufacturing of coiled tubing by means of spooling onto



3TUX cOoeB 06YC/I0BNUBAETCS NOBPEXAEHUEM
Kabens.

Mpn ucnonb3oBaHUM ANUHHOMEPHO TPYObI
NOABNAETCA BO3MOXHOCTb Pa3MeCTUTb Kaberb,
NUTAIOLLMIA INEKTPOHACOC, BHYTPU Tpy6bI. 3TO
no3BoNSET 3aMeHUTb JOPOroCTOAWMUN BPOHU-
POBaHHbIN Kabenb 06bIYHBIMW YCTAHOBOYHbIMY
NpoBOAAMMU B MONUITUNEHOBON U30NALUN.
3anpaBka npoBofoB B TpyOy Npou3BOLMUTCS
3apaHee, 4TO NOIHOCTbIO UCKITIOYAET NOBPEXK-
LeHM1e UX B NpoLecce cnycka.

Mpu ucnbiTaHuax 6bIO NpPOU3BELEHO
HECKOJIbKO NMOABLEMOB U CMYCKOB TPy6bl C
JUH. WcnbiTaHns nokasanu HafeXHOCTb U
paboToCcnocobHOCTL TPYObI M OCHOBHbIX Y3/10B
yCTaHOBKM [5].

LnuHHomepHas Tpy6a, Mcnonb3yemas B Ka-
yecTBe Nonoii 6e3mydToBOM WTaHru (puc. 5),
ABNAETCA OLHOBPEMEHHO HACOCHO-KOMMpec-
copHoit Tpy6oii. WcnbiTaHus nokasanu, 4to
B 3TOM C/ly4yae KpOMe MOoBbIlWEHUA CKOPOCTH
CMYyCKOMOABEMHbIX ONnepauuii U 3Ha4uTeNb-
HOT0 YMEeHbLEeHNUA pacxofa MeTanna Ha Ha-
COCHO-KOMMNpeccopHble TPyObl U WTAHTY yBe-
JINYUBAETCS 4acoBasi NPOU3BOLUTENLHOCTD

R

the spooling unit of 6-25
tubing pieces of Taganrogski
Metallurgical Plant make.
But very soon they had to
reject this way of manufac-
turing as coiled tubing with
0.D. 33.5 mm was short (up
to 350 m) and its uncoiling
was rather difficult as the
laying of tubing was not
uniform.

Asthe tubing length is lim-
ited with the length of tape
coil and quality of transverse
weld is not always of high
quality and UralNITI de-
signed equipment to extend
the roll and coiled tubing,
descaling, hydraulic test and
servicing [4].

In order to extend the roll of
strip the welding of transverse
welds at angle of 600 to longi-
tudinal axis was employed in
1973 (report of UralNIT, topic

CKBAXMWHbI U ANUTENbHOCTb MEXPEMOHTHOMO
nepuoga ee aKcnayaraumu. 3o o6bacHseTcs
60sblueli CKOPOCTbIO ABUKEHUS KULKOCTH B
Tpy6e BCieCcTBYE MEHBIIMX NOTEPb HAMOPA B
MEeCTax C Pe3KMMU U3MEHEHUAMU MPOXOAHOTO
ceyeHus TpyGbl, KOraa B HEll HAXOAUTCS LUTAH-

Puc. 5. CkBaxkuHa, o6opyaosaHHas LUMH c nonoit
6e3mydToBOi WTaHroM (Tpy6a F43x3,5 MM).
Nopasecka Hacoca Ha rny6uHe 700 M

Fig. 5. A well completed with sucker-rod pump with
hollow continuous rod (tubing 0.D. 43x3.5 mm).
The pump setting depth is 700 meters

11/21-73 “Research and devel-
opment of coiled tubing manu-
facturing technology for oil
industry”, Cheliabinsk, 1973).
American patent No.4.863.091
issued 05.09.1989.

ra c MyTamm, a Takxe BClefCTBUE MEHbLIEMO
AWaMeTpa nosoii wraHru. bonblwas ckOpocTb 4BUKEHUSA XKNI-
KOCTW NPEenATCTBYET OCEAAHUIO B3BELEHHbIX B Heil YyacTuy, U
3aMeffeT 3acopeHue TpyGbl.

B M0 «TaTHedTb» HoBas ycTaHoBKa YM[-10 ¢ Tpy6oit anamet-
pOM 48 MM 6blla NPUMEHeHa AN YCTAHOBKM LEEMEHTHON NPOOKY
(puc. 6). CnegyeT 0c060 OTMETUTL, YTO NEPBLIE OTEYECTBEHHbIE
cnyckonogbeMHele arperatbl API-10, YI[-10 paboTanu co cBo-
6oaHOI neTneit 6onbworo paguyca (puc. 4, 6) 6e3 HaTsXeHuUs
TpyObl MeXay 6apabaHOM M TArOBbLIM MEXaHU3MOM. 3T0 obecne-
YMBANO MeHblUee KONMYECTBO U3rnboB TpyObl B NiacTUYeckoi
obnactu fedopmaLuu Npu ee Cnycke U NOAbEME U YBENUYUBANO
ee pecypc no KoJn4YecTBY CNYCKO-NOLbEMOB.

In 1974 0KB BN manufac-
tured the first USSR tripping unit ARD-10 for coiled tubing
operation with 0.D. up to 60 mm (fig. 3). This unit operated
33.5 mm 0.D. tubing for sand plug flushing for VPO AZNEFT
in 1975.

Tubing with 0.D.s 43 and 48 mm was employed (1976) with
submersible rotary pumps (fig. 3, 4) as a hollow continuous
rods (fig. 5).

For common tubing string a cable powering electric motor is
being fixed with special clamps to tubing joints. Taking into
consideration the conditions of submersible rotary pump opera-
tions they use special expensive armored cable. The running
in well of tubing string with cable installed requires big labor

expenditures, as the cable had to be fixed to any tubing

._,, )
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Puc. 6. LlemeHTupoBaHue ckBaxutbl B 10 « TATHEDTb»
Fig. 6. Well cementing in Tatneft

part with special clamps. While running in the cable is
often damaged by friction on well walls, besides, the
clamps, moving get into the clearance between casing and
electric pump. This could cause the motor to jam inside
the well. The statistic data on faultsin the electric motor
operation shows that significant part of these faults is
defined by cable damages.

In case of coiled tubing, there is an opportunity to
locate the cable inside the tubing string. This allows to
substitute expensive armored cable with common cable
with polyethylene insulation. The cable is being installed
| inside tubing before the tripping, that excluded cable
| damages while tripping.

During testing there were performed several trips
of tubing with electric rotary pump. The tests proved
reliability and efficiency of tubing and main unit
parts [5].

The tubing used as a hollow continuous rod (fig. 5) is at
the same time a tubing string. The test proved that in this
case besides time reduction for tripping and significant
reduction of metal consumption for tubing string and a rod
there is a significant well production increase and longer
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B 1978 r. Gbinn pa3paboTaHbl NepBble TEXHUYECKUE YCIIO0-
BUA — «Tpybbl HACOCHO-KOMNPECCOPHbIE AIMHHOMEPHbIE B
OyHTax» TY 14-3-847-78.

B 1979 r. LleHTpanbHbIM Hay4HO-UCCNEA0BATENBCKUM UHCTU-
TyTOM YepHoii metannyprun(LHWNuepmeT) coBmecTHo ¢ Ypan-
HWTW pa3paboTaHbl TexHuyeckue ycnosus TY 14-1-2699-79
«Cranb nucToBas ropsyekaraHas B pyloHax Aisa Npon3BoACTBa
OJIMHHOMEPHBIX TPY6 B OYHTax».

B 3TOM e rogy 6b110 pa3paboTaHO TEXHONOTMYECKOE 3aaHNe
TN3 6.9-23-06-79 «McxopHble faHHbIE NO NMPOEKTUPOBAHUIO
Lyexa nNpou3BOLCTBA LJUHHOMEPHbIX CBAPHbIX HACOCHO-KOM-
NPeccopHbix Tpy6 B ByHTax» Ha OCHOBE HOBOI TEXHONOTUM
NpOW3BOACTBA CBAPHBIX PEAYLMPOBAHHBIX TPY6. ITY TEXHONOTUIO
LOJKHbI ObIIN OCYLECTBUTL NPU CTPOUTENILCTBE HOBOTO LiEXA Ha
BblkcyHCKOM MeT3aBoge.

Ha ocHoBe KOHCTPYKLMW MOTaNKW Ans Tpy6, pa3paboTaHHoit
YpanHWUTWU, Bcecoto3HbIM Hay4HO-UCCNEA0BATENLCKUM UHCTU-
TYTOM MeTajslypruyeckoro mawuHoctpoeHus (BHUWUmeTtmalw)
M INeKTPOCTaNbCKUM 33aBOAOM TAXENOro MaWuHOCTPOEHUA
(33TM), 6bina paspaboTaHa U M3rOTOBIEHA MOTA/IKa, KOTOPYIO
YCTAHOBW/IM B IMHWUM TpyDBO31EKTPOCBapoyHOro ctaHa (TICA)
«20-102» CeBepckoro Tpy6Horo 3aBoaa (CesT3). C ucnonsb3o-
BaHMEM 3TOM MOTaNKM ObINM NOJYYeHbl CBAPHbIE NPOKATaHHbIE
B ropsYeM COCTOAHMM CMOTaHHbIe TpyObl AUaAMeTpoM 57 MM,

CoemecTHo ¢ BHUUCT 6binu npoBefeHbl UCCNefoBaHNUs ¢
pa3paboTaHa TEXHONOTUA COOPY)KEHUs METAHONONPOBOAOB U
LPYrMX KOMMYHWUKALUI U3 AIMHHOMEPHbIX CMOTAHHbIX TPY6.

Tpy6bl fuameTpom 57x3,5 MM 13 cTanu 20 OGbIIM UCMOJIb30BaHbI
ANA CTPOMTENLCTBA METAHOIOMPOBOAOB, HAMOPHbIX TPY60NPOBO-
[OB rasnuTHO 3KCNayaTalum U Apyrux TpybonpoBoAoB npu
006ycTpoicTBE MeCcTopoXaeHui. Mpu 3ToM 3aTpathl Ha CTpou-
TeNbCTBO TPY6ONpPOBOA0B CHM3UAUCL B 10—-12 pas.

Ha ocHoBaHuu 3asBkuM MuHHedTenpoma Ha pa3paboTky
CMOTaHHbIX TPY6 C BLICOKMMU MEXAHUYECKMMU CBOMCTBAMM
npu ycnoBuu paboTel B CPEfe C COAEPIKAHUEM CEPOBOZOPOAA W
ymekucnoro rasa (8o 25 % kaxpgoro) LHWW4epmet 6bina paspa-
6oTaHa ctanb 10 TM® (TY 14-1-5042-91), KoTopas NPUMEHSETCS
B HaCTosLlee BpeMs NpU NPOU3BOLCTBE CMOTAHHbIX TPYO.

WNHcTuTtyTOM «fa3cTpoiimalumHa» ans yknagkv TpybonposooB
B TPYAHONPOXOAUMbBIX MecTax Obliv pa3paboTaHbl TpyOoyKnaa-
YMKM Ha Ga3zax Be3gexopa «Aman» u TpakTopa T-130.

B pesynbtarte nepectpoiku GlogxeTHoe hUHAHCMPOBAHKE
3TUX paboT BbINIO NPEKpPaLLeHO U Nepexos K OpraHu3aLmu npo-
MbILIEHHOTO BbINYCKA KAk MaWWMH, TaK U CMOTAHHbIX Tpy6 Ans
HUX 3acTonopuncs.

B HacTosLee BpeMS roTOBUTCS BbINYCK MALUWUH AN UCMOb30-
BaHWs CMOTaHHbIX Tpy6 B Pecnybnuke benapyce (PUA).

CmoTaHHble Tpy6bl BhinyckaeT 0AO «Ypan/1IYKrpy6Mmaluy, Ho kayec-
TBO W COPTAMEHT WX NOKa He YAOBNETBOPAIOT NOAHOCTbIO TpebOBa-
HUAM POCCUICKOTO pbiHKa. [103TOMy NPOM3BOACTBO OTEYECTBEHHbIX
CMOTaHHBIX TPy0 TpebyeT K ce6e NOBbILIEHHOTO BHUMAHMUS.
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overhaul life. This is defined by higher speed of fluid flow inside
the tubing as a result of head losses at points with drastic changes
of cross-flow are, when there is a jointed rod installed, and as a
result of smaller hollow rod 0.D. The high speed of fluid flow
prevents particles from settling and reduces tubing blockage.

PO TATNEFT employed new unit UPD-10 with 48 mm tubing
0.D. for the first time for cement plug installation (fig. 6). One
should mention that the first domestic units APD-10, UPD-10
were working with larger free loops (fig. 4, 6) with no tension
between reel and pulling unit. This ensured less bending points
for the tubing plastic yield while tripping and prolonged in-
service life.

In 1978 there were developed the first specification for
“Continuous tubing string” TU 14-3-847-78.

In the same year there was developed a requirements speci-
fication TLZ 6.9-23-06-79 “Basic data for designing of works
for coiled tubing manufacturing” on a basis of technology of
welded reduced pipes. This technology should be embedded at
a construction of new works of Viksunski metallurgical plant.

On a basis of tubing spooling unit, designed by UralNITI, All-
Union research institute of metallurgical mechanical engineer-
ing (VNIImetmash) and Electrostalski works of heavy mechani-
cal engineering (EZTM) there was developed and manufactured
a spooling unit that was installed in pipe electric welding mill
(TESA) “20-102" of Severski tubing Plant (SevTZ). With the help
of the unit there were manufactured welded hot-rolled coiled
tubing with 57 mm 0.D.

A joint research and development of technology of pipelines
and other communications from coiled tubing was conducted
with VNIIST.

Tubing with 0.D. 57x3.5 mm from steel grade 20 was employed
for pipelines, pressure pipelines of gaslift operations and other
pipelines for field completions. The cost of pipeline construc-
tion was reduced in 10-12 times.

On a basis of inquiry of Ministry of petroleum industry, for
development of coiled tubing with high mechanical properties,
for hydrogen sulphide and carbonic acid (up to 25 %) services
CNIIchermet developed steel 10 GMF (TU 14-1-5024-91) that is
being used now for coiled tubing manufacturing.

Institute Gazstroimashina developed pipe-laying machines
on a basis of cross-country vehicle “Yamal” and tractor T-130
for pipe fitting in out-of-the-way place.

As a result of the reconstruction the budget funding of the
projects and the mass production of the units and units for
coiled tubing were stopped.

Republic of Belarus (company FID) prepares for manufactur-
ing of units for coiled tubing operations.

The coiled tubing is manufactured by UralLUKtrubmash,
but the quality and range of the products does not satisfy the
requirements of Russian market. Thus, the manufacturing of
domestic tubing requires attention.
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