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CNOBO NMPOPU/EXPERT’'S OPINION

«PEFTMOH» PACLUUPHAET IrPAHULLbI

UHTEPBbIO C TEHEPAJIbHbIM OUPEKTOPOM KOMMAHWUU «PETMOH»

Nn.A. KATEPUHYYKOM

Bpems KonTiobunra: Metp Anexceesuy, BepHEMCA K Havany
Hallero 3HaKOMCTBA C KoMnaHuel «PernoH», Kotopoe cocTo-
anocek 6onee nonyropa ner Ha3ap. C yem CBA3aH TaKoi BLIGOP
HazBaHWA KomnaHum? 03HayaeT nu OHO, YTO BbINOJIHEHUE
CTPOUTENbCTBA, PEMOHTA U BOCCTAHOBNEHUA CKBaXUH UMeeT
TeppUTopMansHoe orpaHuueHue (TonbKo B Yrkpaue)?

Metp KarepuHuyk: Mpexpae scero xouy nobnarofapuTs Baw
WYpHan B NWLe ero pefakuMoHHOro coBeTa 3a WCKpeHHee
BHUMaHUE K CBOMM YMTATENAM, KAKOBBIMU Mbl TAKKE ABNAEMCS,
33 CTPEM/IEHME OCBELaTh Ha BbICOKOM NpodeccHoHansHoM
YPOBHE JOCTMIKEHWA W NpoGieMbl Pa3BUTUA KONTIOBUHIOBbIX
TEXHONOTWIA, 33 Ball KUBOKW MHTEPEC K KOMNAaHUAM, KOTOpbIe
paboraioT 8 3T0# 06naCTH.

Bonpoc Bui6opa Ha2eaHua Halweil KoMnaHuy He Bbin Henoc-
pefAcTEeHHbIM 06pa3oM CBA3aH C TEPPUTOPUANbHLIM OTPaHu-
ueHuem cepsl Hawein geatensHocTi. Ckopee, Mbl XOTENW NOA-
YEPKHYTE MCTOKM CO3/1aHUA KOMNAHWK KaK HOBOTO NpeanpuATUs
B HedTeraszoson oTpachy YKpauHsl, a 370 — Yy/IeCHbIN Kpan
lNpukapnates, rae Mbl Jenanu CBOU «NepBebie Wark».

Teneps Ml paboTaem He TONbKO B 3anagHOM peruoHe, B Kpbl-
MY, HO ¥ B BOCTOYHbLIX 0BnacTax YkpauHol. CerofHa TexHuueckuit
W MHTENNEKTYaNbHBEIA MOTEHUMAN KOMNAHUW NO3BONAET HaM
COTPYAHUYATH HE TONBKO C BeaywumMu HedTerasofobeisatowm-
MW W Hay4HO-UCCNEA0BATENbCKUMK NPEANPUATUAMU YKpaUHBI,
Takumn kak 0OAO «YrpHedtsy», OK «Ykprazgobeiva», FAD «Yep-
HomopHedTerasy, [ «3anaa¥kpleonornay, K «YkpTpaHcrasy,
WNBaHo-PpaHKOBCKUIA HALMOHANBHBIA TEXHUYECKUIA YHUBED-
cutet Hedtv v rasa, UHWN, CN «Montasckan rasoHedTaHasn
KOMN@HWA», HO U CO MHOTUMK 3apybexHbiMu NapTHepamu.

BK: Pacckamure, noxanyicra, nogpobHee, Kakue ycnyru
roToBa NPeaoCTaBUTh KOMNAHWA CErOAHA HAa He(pTerasoBom
pbiHKe?

Hauas cBol0 peATeNnbHOCTb C OYpeHus W KanuTanbHoro pemMoH-
Ta CKBAMMH YCTAHOBKAaMM OTEYECTBEHHOTO NMPOWU3BOACTBA, Mbl
B AanbHeilwem No3MLMOHUPOBANM KOMAAHWIO B He(hTerasosom
KOMMN/EKCe KaK CepBUCHOE NPeAnpuATHe C WWMPOKUM CNEKTPOM
YCYT, @ UMEHHO:

— NpUMEHeHWe KONTIOOUHTOBLIX TEXHONOTUIA (YyCTaHOoB-
ku Coiled Tubing c puamerpom BT °/,”, anuHoit 2900 m u
5500 m);

— TEKYIUWiA U KANWUTanbHBIA PEMOHT CKBAXMH;

— BypeHue myboKKUxX HedTEra3oBsix CKBAKMH;

— NpOeKTUPOBAHUE recnoropa3sBefoyHsbix paboT, onbITHO-
NPOMBIWAEHHON W NPOMBIWAEHHON pa3paboTkin MecTopoxpae-
HWIH, CTPOMTENLCTBA CKBAMMNH;

— WHTeHCUUKaLMS npuToxa doKAcE (TMAPOPa3psIB NNacTa, B TOM
YWCNE C UCNOMB30BaHMEM KMCIIOTHI, KMCAOTHas obpaboTka 1 np.).

REGION DELOCALIZES

AN INTERVIEW WITH GENERAL MANAGER OF REGION COMPANY

P.A. KATERINCHUK

Coiled tubing times: Petr Alexeyevich, let us get back to
the beginning of our acquaintance with company Region,
which took place over a year and a half ago. What is the
name of the company connected with? Does it mean that
drilling, servicing and well recovery has local restriction
(Ukraine only)?

Petr Katerinchuk: First of all I would like to thank your
magazine in the person of its editors for sincere attention to
its readers, which also we are, for the striving for shedding
light on high professional level on achievements and problems
of CT technologies, for the keen interest towards companies
involved in this field.

The issue of name selection for our company was not con-
nected to the regional restriction of the area of our activity. We
would like rather to emphasize the origins of the company, as a
new enterprise in oil and gas industry of Ukraine and this beau-
tiful place - Ciscarpathian, where we took our first steps.

-
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BK: Kak cknapbisanca 6usHec B Teuenue nocnegHux
noayropa ner?

3a npowepwuit rog Mul B KpbiMy nposenn ocsoeHue
CKBaXUHbl DOHTAHOBCKOTO MECTOPOMXAECHUA C aHOManbHO
BLICOKMM NNacToBbiM gaeneHunem, mybuHoii 4000 M, a TakKe
BEIMOMHUAN MHTEPECHYI0 PabOoTy NO NOBbIWEHUIO NPOAYKTUB-
HOCTW HarHeTaTenbHON cKkBaMUHb! Mebosckoro MXI meTogom
OYWCTKW CTBONA C NOCAAYIOLMM
OCBOEHWEM €ee C NoMolbio a3oT-
HOW YCTaHOBKN.

Cnepylowum cepbesusim paiio-
HOM paboT W, HYXKHO OTMETUTS,
HOBbIM [/11 HAC B re0/IOrMYeCKOM
cMbicne, 6biNM MECTOpPOXAEHMUA
LeHTPanbHOW 1 BOCTOYHOI YKpan-
Hbl, PailOH TaK Ha3biBaemoil [lHen-
poBcko-[loHeuKoW BnaguHbl. Ha
CeroAHAWHMA MOMEHT Mbl NPO-
BENU C NOMOLLbIO KONTIOOMHIOBLIX
TEXHONOTMI ocBoeHUe Gonee
11 cKBaMMH Ha MECTOPOMALHUAX
CN «Montasckas rasoHedranas
KOMnaHua». 3T0 — CKBaMUHBI,
KOTOpbIE XapaKTepu3yTcsa 3Ha-
YATENbHBIMU ry6UHAMU (He me-
Hee 3 000 m), rasossbie, HedTAHbIE
W ra3oKOHAEeHcaTHbIe,

Takxe B npownom rogy msl
BLINONHUAM paBoTel Ha 7-Mu
ckpaxuHax 0AD «YkpHedTb»
(bopucnasckoro u JloauHcko-
ro HIAY). B Jonuxckom HIAY
NpoBoAMNOCL BO30OHOBNEHUE
NPUEMUCTOCTM HAarHeTaTenbHbIX
cksaXiH. OcobeHHOCTH paHHbIX
paboT 3aKkniyanuce B TOM, YTo
ANA OYWUCTKM CTBOMA CKBaMMHBbI
ucnons3osanca Typ6obyp c gono-
ToM @58 MM, KOTOPLI MOHTHPO-
BaNCA Ha KOHLUE rubKoM Tpy6bl.

Takas HeoBXxoAMMOCTL BO3HMK-
na, NOCKONLKY CTBOJI CKBAXMWHbI
NPaKTHYECKM NONHOCTLI0 6bin
3aNONHEH CONAHBIMKU OTHOMeE-
HUAMM U3 cynbduaoB MeTanna,
CKpenneHHolXx KapboHatamu u
cynbharamu Kanbyus, Kotopsie
BbINM HACTONLKO NPOYHBIMK, 4TO
B HEKOTOPBLIX CAyYanx He nogaa-
BaNNCh MHTEHCUBHOMY paspylue-
HUIO flae Npu WCNONL30BAHMWM
3aboiiHoro geurarens. [lna pas-
PLIXIEHWA CONEBLIX OTNOKEHUN
B CKBAMMHE yCTaHaBAWBaNUCh
KMCNOTHbIE BaHHbl. [na yeenu-
HEHUA MPOXOAKM U YAYYWEHUA
BbIHOCA BbIOYPEHHOW Nopofsl
ucnone3oeanuce 0,2 %-Heie sop-
Hble PacTBOPbLI NONMAKPUNaMuaa.
lMocne o4YUCTKU CTBONA CKBAKMH
npoBOAMAACE CONAHOKWUCNOT-
Has obpaboTka npusaboiiHoi
30HbI Nnacra. PesynstatoM pabot
CTano BO3pacTaHue npuemuc-
TOCTHM CKBaMWH ¢ 20-40 po
250-420 m*/cyT.

Today we operate not only in western regions, Crimea, but in
eastern districts of Ukraine. Today, technical and intellectual
potential of the company not only allows working with leading
oil and gas producing and research enterprises of Ukraine, such
as Urkneft, Ukrgazdobycha, Chernomorneft, ZapadUkrGeology,
Ukrtransgaz, Ivanono-Frankovski national technical university
of oil and gas, CNIL, Poltavskaya gasoneftyanaya kompaniya,
but also with many foreign partners.

CTT: Please, tell us in detail which
services are you ready to offer to oil
and gas market?

Having started our activity with drill-
ing and workover with units of local
manufacturing, we further positioned
the company in oil and gas complex as a
servicing enterprise with wide range of
services, namely:

- the application of CT technologies
(CTU with 0.D. /,”, length: 2900 and
5500 meters);

- well maintenance activities and
workeover;

- drilling of deep oil and gas wells;

~ design of exploration activities, ex-
perimental-industrial and industrial de-
velopment of fields, well construction;

~ fluid inflow stimulation (hydraulic
fracturing, as well as using acids, acid
treatments and so on).

CCT: How was the business during
the last year and a half?

During last yearin Crimea we conducted
development of a well of Fontanovskoe filed
with abnormally low formation pressure,
depth — 4000 meters and also conducted an
interesting job aimed at production stimu-
lation of injection well of Glebovski UGSF
by mean of bore cleaning with following
development with nitrogen unit.

The next important scope of activ-
ity and also a new job in geological
meaning were the fields of central and
eastern Ukraine, the district of so-called
Dneprovsko-Donetskaya cavity. Today
with the help of CT technologies we
conducted development of over 11 wells
of the fields of Joint Venture Poltavskaya
Gasoneftanaya companiya. These are the
wells that are characterized with signifi-
cant depths (not less than 3000 m), gas,
oil and gas-condensate.

Also the last year we conducted jobs on
7 wells of Ukmeft (Borislavski and Dolin-
ski oil-and-gas production department
~ NGDU). In Dolinski NGDU we conducted
restoration of well infectivity. The peculiar-
ity of the job is that in order to clean well
bore we used a turbo drill with 58 mm bit,
that was installed on other tubing end.
Such necessity arose as well bore was al-
most filled up with salt deposits from metal
sulfides, fixed with carbonates and calcium
sulfides, that were so strong, that in many

Ne1 mapTt/March 2006

NOINIdO S.1¥3dX3/Ud0OdL 090D

5




CJTIOBO NMPOPU/EXPERT'S OPINION

BK: C Kakumu UTOraMmu Bbl 3aBEPLUIMAN NPOLIABIA roa?

Mo MoeMy MHEHWIO, OCHOBHBIMU TEXHWYECKUMU 1 OPraHu-
3aUMOHHBIMK UTOTAMKW NPOLWNOTO rofia ABNAKOTCAL

— ycneuwHble paboTsl M HanammueaHue 6onee TeCHbIX feno-
BbIX OTHOWEHWIA C KOMNaHWell, 0CHOBAHHOM Ha 3apybexHoM
kanutane, — Cl «[MontascKkas razoHedTAHAA KOMNAHUAY;

— KoMnaHua «PernoH» noMumo pazpaboTku cBOMX HedTe-
ra3oBbix MECTOPOMAEHWUI CTana TakkKe 0CHOBHbLIM NPeANpU-
ATMEM NO HGHTI’O6HH|—OBOMy CepBUCY W UCMONbI0BAHUIO nepe-
[0BOrO 3apy6exHOro oneita BypeHna CKBaKWH HA OCHOBAHUM
MMNOPTHOro 060PYAOBAHUA HA YKPAUHCKOM PbIHKE;

— CerofiHf co3jaHa rubkas cTpyKTypa ynpaeBneHus u op-
raHu3auuu KOMNaHWKM, KOTOpaa afanTUpoBaHa K YCNnoBuAm
VKPaUHCKOro pbiHKa, OCHOBHAA 0COBEHHOCTL KOTOPOTO
— yacToe U3MeHeHue 3aKoHoAaTenbHOM Ba3bl B HedTeraso-
fobbiBaloulei NPOMbIWNEHHOCTH, CyLECTBOBAHUE KPYMHbIX
MOHONONUNA;

— YBENWYEeHUe Kanutana KoMnaHuu, 3a cHer KOTOPOTO Mbl
BHEpAEeM U Pa3BMBAEM TEXHWUYECKYIO W TEXHONOTUYECKYIO
a3y, onupasch Ha 3apybexHblil 1 OTEYECTBEHHbIM OMbIT.

BK: CtapuHHas KuTaickas nocnosuua rnacut: «He pan
gam Bor uTe B 3noxy nepemen». 0Tpasunuce nu nepeme-
Hbl NONUTUYECKON 06CTaHOBKY B YKpauHe Ha peanusauumn
nnaHoB?

Be3ycnosHo, NpoweAwni rog Gbin HenpocTeiM AnaA Hedre-
razosoil otpacnu. Ho s 6bl He CTan HanNpAMYIO CBA3bIBATL
onpegenexkHbie npobnemsl 0TPaCan CO CMEHOM MpaBuTeNbCTBa.
fl AyMa, 470 NOAUTMYECKUE NepeMeHbl, Ha0bopoT, BbI3BANY K
HU3HU NONOXKUTENbHbIE NPOUECCHl B 06MECTBE, 0TKa3 oT Tpa-
AVMUMOHHBIX NPEACTABNEHKUIA BO BCex Cepax, NOUCKW HOBbIX
nyTel pa3BuTUA U HOBbIX peleHuid. Beap, Kak macut gpyras
KWTaWcKasa nocnosuua: «Ecnu ectb pesynbrar — Bbina u npu-
4MHE, ECM ECTb NOAL3a — ObiN W BPeA».

BH: Crout nu nepep KomnaHuei npo6nema KoHKypeHyun?
Kak BbI OLleHMBaETE CBOM NO3ULMM HA BHYTPEHHEM PbIHKe?
Yo c BbIXOAOM Ha 3apybexHble?

BU3HEC No NpegocTaBNeHuto CepBUCHLIMU KOMNAHUAMY
yenyr Hedrerazogobbisaowum npeanpuaTuam 8 Yipa-
WHe WMeeT pafg ocobeHHOCTe#, a UMEHHO: OCHOBHBIMK
NOTEHUMaNbHLIMKW 3aKa3yuKaMu ABAAIOTCA MOHONONbHbIE
npeanpuatua AN «Ykpraspobeivay», 0AQ «YkpredTo» 1 pag
MeHee KPYMHbIX, 0CHOBaHHbIX Ha YaCTHOM UAK 3apybexHoM
Kanutane KomnaHuit. Ecnu BTOpPbIE MCNONL3YIOT WHPOKMUA
CMeKTp NPefoCTaBAAEMbIX CEPBUCHBIMU KOMNAHUAMU YCAYT,
TO MOHOMONbHbLIE NPEANPUATUA B OCHOBHOM CTPOAT CBOIO
AEATeNbHOCTb N0 NPUHUUNY «BCE fenath CBOMMMU MPOU3-
BOACTEEHHLIMU BO3MOXHOCTAMUY». B HekoTopoi mepe 370
TOPMO3WUT BHEAPEHNE NEPefoBbIX U, Kak npasuno, bonee
AOpOTUX, HO 3 DEKTUBHbIX TEXHONOTUHI,

C apyro CTOpoHbI, MEHS, KaK pyKoBoauTens, 6e3ycnosHo, He
MOXET He pPafoBaTh TOT akKT, YTO KONNEKTUB KOMNAHWUK, KO-
TOPbIIA CAOMMUACA B NOCAEAHWE FOAbl, HE TONBKO CTan eANHLIM,
CNNOYEHHLIM OPraHU3MoM, HO U GOPMUPYET MOI0 YBEPEHHOCTD
B cebe u Moe BUAEHME NepcneKTus pazsuTua «PernoHar.

fl pymaio, Takoi TaHgem ABNAETCA 3a/0rOM Kpenkux no-
3ULMIA HAWeN KOMNaHUU Ha BHYTDEHHEM pbiHKe YKpauHbl 1
npoaswKeHns «PernoHa» Ha peiHOK 3apyGexHelit.

Ecnu roBOpuTL O peanbHbix Npobnemax KOHKYpeHUuu, 1o
npex/e BCero Xouy 0TMETUTh, 4T0 340p0Bas, basupywouascs
Ha 6opb6e HOBLIX TEXHONOTHIA, UAEH W NPOBKTOB KOHKYPeH-
LA Bcerfa byaer ocHOBOW Ans pazsuTusa niboro npeanpu-
ATUA U BCE Hed)Tera3oeoi OTDACAM B LENOM.

cases withstanded intense destruction even when downhole motor
was used. In order to shatter salt deposits inside the well we used
acid baths. Toincrease penetration and cuttings carriage they used
0.2 % water solutions of polyacrylamide. After hole cleaning we
conducted acid treatments with hydrochloric acid. As a result well
infectivity increased from 20-30 to 250-420 m? per day.

CCT: What were the results of the last year?

In my opinion, the main technical and organizational results
of the last year were:

- successful activity and establishment of over 10 business
contacts with company with foreign investments — Poltavskaya
gazoneftyanaya companiya;

- besides development of its oil and gas fields company
Region became the main company for coiled tubing servicing
and use of advanced well drilling experience using foreign
equipment on Ukrainian market;

- today there has been established flexible managing and
organizational company managing structure, that has been
adapted to Ukrainian market, the main distinctive feature of
which is changes in legislation of oil producing industry, pres-
ence of huge monopolies;

- company stock increase, owing to we introduce and develop
technical and technological base, backing on foreign and do-
mestic experience.

CCT: The old Chinese proverb says: “Heaven forbid living
in the times of changes”. Do political changes have any
impact on your business?

No doubt, last year was a very difficult year for oil and gas
industry. But I would not make any matches with government
change. I think that political changes brought to life positive
changes in society, refusal of traditional ideas in all the spheres,
seeking of new ways of development and new solutions. An-
other Chinese proverb says: “If there is a result, there must be
a reason, if there is benefit, there was damage”.

CCT: Are there any competition issues? How do you esti-
mate you market position? What about foreign markets?

Business, according to conception of servicing companies towards
oil and gas producing companies in Ukraine has a number of distinc-
tive features, namely: main potential customers are monopolistic en-
terprises of Ukrgazdobycha, Ukmeft and a number of smaller, based
on private or foreign capital. The later use wider range of the services
represented on the market, monopolist companies mainly plan its
activity on principle — do everything by their own. To some extent
it stops introduction of advanced and as a rule more expensive but
more efficient technologies. On the other hand, as a manager, Iam
very happy that company team, formed during last years, not only
became a united, solid organism, but also proves my confidence in
myself and my view of Region development prospective.

I think such tandem is security of strong position of our
company on Ukrainian market and promotion of Region to
foreign markets.

Talking about real competition issues, first of all I would like
to admit that sound competition, based on new technologies,
ideas and projects would always be a basis for development of
any enterprise and all oil and gas industry in general.

CCT: Which Ukrainian and foreign companies are you
working with? Do you have any mutual projects?

During years we have good partner relations with such Polish
company as Poiski nefti i gaza (Krosno). Last year our company
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BK: C Kakumu YKPauHCKNMK U 33py6eIKHbBIMM KOMNaHUA-
MU BbI COTPyAHMYaeTe? EcTb M y BaC ceiyac COBMeCTHbIe
npoeKTLI?

33 HECKONBKO NET y HAC CIOKMAMCH XOpoLHe napTHepcKue
OTHOLU@HUSA C TAKOM NONBLCKOI KoMNaHuel, Kak «Moncku HedTu
urasax (r. KpocHo). B npownom roy Hawa komnaHus Hayana
TECHO COTPYAHMYATL C MONbCKOW KomnaHueit «[loucku HedTy
urasa» (r. Acno).

Dns 6ypenus, a Takke AN PEMOHTHBIX paboT B YKkpauHy 6bin
3aB@3€H CaMOXOfHbIi BypoBoi cTaHok «Kpemko-900%». Ceii-
yac ata bypoBsas ycTaHoBka pa6otaet & MonTasckoii o6aacTy.
MposeaeH pag pabot no kanutansHoMy PEMOHTY 3 CKBaXMUH,
a B AAHHbI MOMEHT BYPUTCA CKBAXMHA NPOEKTHOM MYGUHON
2600 m.

CywectsyeT peanbHas nepcneKkTMBa COTPYAHUYECTBA C KOM-
naxuei Regal Petroleum 8 o6nacTu kanutansHoro pemoTa u
OypeHus CKBaXMH. B HacToAWMI MOMeHT BEAYTCA NeperoBopsl
0 Hayane Takux pabor yxe B 2006 roay.

E

BK: Morosopum o npepmete Hawero cneyuanbHoro
uHTepeca. Y1o HoBOro B 06nacT npuMeHeHUA KONTIO-
6unra?

Hactoe ucnonb3oBaHue KONTIOBUHIA B YCNOBUAX CKBAMUH
YKPAMHCKNAX 3aKa34MKOB NpUBENO K HeOOXOAUMOCTU pa3pa-
BOTKM PARA TEXHONOrUI Ha ero OCHOBe, KOTOpble noKazanu
CBOI 3DDEKTHBHOCTL, a TaKke GOPMUPOBAHUA PAAA Tpebo-
BaHWIA K CaMUM KONTIOOMHIOBbLIM ycTaHOBKaM. Haw nepebii
ONbIT NPUMEHEHNA KONTIOBMHra NOKa3an HenpuUrogHoOCTb NpK
MCNONb30BaHUN AAHHBIX TEXHONOMWI HACOCHBIX arperaTos,
BoiNyleHHbIX B YkpauHe u CHI, a TakKe a30THbIX OTeyecTses-
HbIX yCTaHOBOK. MpuunHoit 3ToMy 6binu, Bo-nepesix, Gonsiwme
nynbCaunu A3aBNEHWUA, 8 BO-BTOPbLIX, HU3KOe JaBNeHMe Ha Bbi-
X0fle M3 YCTaHOBKMU,

Mo6unbHbIi 6yposoit craHok Kremco-900/Mobile drilling rig Kremco-900

started cooperation with Polish company Poiski neftii gaza (Yaslo).
For drilling, as well as for servicing activity they brought self-pro-
pelled drilling unit Kremko-900 in Ukraine, Now this drilling unit
operates in Poltavski district. They conducted workover of 3 wells,
and now they drill a well with total depth of 2600 m.

There is a real prospective of cooperation with company
Regal petroleum in the field of drilling and workover. Now we
negotiate on beginning of such activity in 2006.

CCT: Let us talk about the subject of our special interest.
What is new in the coiled tubing field?

Frequent use of coiled tubing on wells of Ukrainian customers
brought the need for development of a number of technologies
onits basis, that have shown its efficiency and also generation
of a number of requirements towards coiled tubing units. Qur
first experience of coiled tubing unit application showed that
pumping and nitrogen units manufactured in Ukraine and CIS
countries are not suitable for this kind of jobs.

The reasons were: first - pressure pulsation, second - low
output pressure.

Any further experience of coiled tubing made us understand
that we have to make complex solutions of any issue: purchase
foreign pumping and nitrogen units, technical features of which
provide efficient and accident free operation of coiled tubing
units. Today, our company uses a comprehensive system for coiled
tubing operation: pumping unit with smooth feeding (with no
pressure pulsation) TWS-400, high pressure nitrogen unit NTP-180.
The use of the system allowed servicing Dolinaneftegaz (Ukrneft)
injection wells efficiently under very complicated conditions.

CCT: We wonder if the original CT equipment set has
been changed since the purchase? Did you have to buy
auxiliary equipment?

NOINIAO S.143dX3/MdOdL 090LD
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[JanbHedWwui onbiT UCNONL30BAHMA KONTIOBMHIA NpuBen
Hac K BLIBOAY, 4TO HYXHO KOMNAEKCHO NOAXOAUTh K PelleHuo
npobnembl: NnpuobpeTaTb 3apyOenHbIe HAaCOCHbIe 1 a30THbIE
YCTAHOBKM, TEXHWYECKME napaMmeTpsl KOTOpkIX 06ecneynsaloT
adekTueHyio, 6esasapuitHyio paboTty konTiobuHra. M Ha ce-
FOJHA HalWa KOMNaHWA MCNONbL3YET Lenblit KoMnaeke npu padote
C KONTIOBUHIOM: HACOCHBI arperat ¢ nnaeHoit nogadei (6es
nynbcauyui gasnennn) TWS-400, a30THYIO YCTAHOBKY BbICOKOTO
nasnerdus NTP-180. Wcnonb3oBaHue BCero 3T0ro Komnaekca
NO3BOAKNO, B YAaCTHOCTH, Ha ckeaxuHax HITY «[lonuHaHedTe-
ra3» (0AQ «YkpHedTb») 3thheKTMBHO NPOBECTH BOCCTAHOBNE-
HWE HarHeTanbHbIX CKBAXKWMH B OY€Hb CNOMHbIX TEXHUYECKMX
YCIOBMAX WX paboTl.

BK: Nopsepranocs nu nepecmoTpy Komn-
neKTayus KontiwbuHrosoro o6opyaoBaHuA
CO BpeMEeHW NepBOHAYanbHOM 3aKYNKK?
Mpuwnocs an npuobperarts JONONHUTENb-
Hoe o6opypoBaHue?

[la, Mbl nnaHupyem NPoOBECTH pAj MOAEPHM-
EBLI,HIJ!_. B 4YaCTHOCTWU yBENWYeHUe MOUHOCTH
Hawero HacocHoro arperara TWS ¢ makcumans-
Horo pasnexun 400 atmocdep [0 [aBNEHUA
B 700 aTmoccep, a TaKKe COOTBETCTBYHILHE
3dMEHbLI 060pyn03aHna BbLICOKOTO OaBneHWA
Ha Hawe KonTwBWHIOBOW yCTaHOBKE AN1A NOA-
Aepmanus B pexxume pabotel go 700 atmocdep
NpK 3aKa4vKe.

BK: Pa6ora ¢ KonTi6uHroesiM 0bopypo-
BaHMeM TpebyeT BbICOKOH KBanudukauum,
fne Haxopute cneuuanucroe? NMpunumaere
¥ MONOAEKb AN paboTel C KONTIOBUHIOM,
Kak obyyaere?

ﬂUCKOJ’Ibﬂy W3HA4aNbHO Halla CEpPBUCHAA
KOMnaHua b6eina c03laHa KaK COBMECTHOE
YHKPauHCKO-NoNbLCKOR NpeanpuaTue, To Mbl
haKTMYeCKU onupanuck Ha 06y4YeHHOCTb U
BbICOKYIO Kaanmqam{aumo HalWWx NONbCKKWX
Konner. Hapagy ¢ 3TUM NOATAHYNU MONOAbIX
cneunanncTos U3 MBHHO'quaHKOBCKOFO Ha-
LWOHANbHOTO TEXHWYECKOro yHUBepCcuTera
HedTW W ra3a, KOTOpble NPOWAW CHayana
Teopetyeckoe obyueHue B lMonblie, a 3atem
— MNpakTU4ecKylo WKony HeENOCPeEACTBEHHO
npu paboTe Ha CKBAMMHAX.

BK: MoxeTe niv nofenuTbCcA nnaHamu Ha byayuwee?

Cnenatb ynop, B 4aCTHOCTK, Ha BbINONHEHUK BypoBbix paborT,
MCNONb3YA TEXHONOTHIO KONTIOOKH .

BK: 0 uem Bam 6b1710 6b1 MHTEPECHO NPOYUTATL B XKYpHane?
Ectb nu y Bac noxenanus B aapec «BK»?

fl y6expeH B TOM, YTO KONTIOBMHTOBBIE TEXHONOTMW UMEIT
OrPOMHYI0 NEPCNEeKTUBY U AOCTONHOE NPaBo 3aHATb CBOE UCTO-
PUYECKOE MECTO B COBEPLUEHCTBOBAHWN KANUTaNLHOTO PEMOHTA
1 BypeHmnsa CKBaMMUH.

Xouy noxenarb xypHany «Bpems xontiobuura» gonrux net
WMU3HKM, BONbIKX TUpPaXKeH U HebBe3pasnuUHbIX YyuTaTenei.
[lnsa 370r0, A AyMalo, y BAC BCE eCTh: BLICOKMA npodeccuo-
HaNM3M M TBOPYECKWUW a3apT, CTPEMAEHME WATU BrNepep u
A06MBATLCA HAMEYEHHbLIX DE3YALTaTOB M, Camoe rnasHoe,
gbl — [MEPBBIE!

CNOBO NMPOPU/EXPERT’S OPINION

Yes, we plan to modernize our equipment, in particular to
increase capacity of our pumping unit TWS from max pressure
of 400 to 700 atmospheres, and also corresponding changes
of high pressure equipment of our CTU in order to maintain
working pressure of 700 atmospheres while pumping.

CCT: Coiled tubing jobs require high qualified staff.
Where do you find specialists? Do you hire young people
to with CT, how do you train them?

As long as our servicing company has been established as
Ukrainian-Polish joint venture, we generally relied on quali-
fication of our Polish colleagues. Along with this we trained

young specialists from Ivanovo-Frankovski national technical
university of oil and gas, who had theoretical training in Poland,
and further practical training directly with wells.

CCT: Would you like to share with us you future plans?

Concentrate in particular on drilling servicing using CT
technology.

CCT: What was interesting for you in our magazine? Do
you have any wishes for CT Times magazine?

Tam convinced that CT technology have great opportunities
and deserving right to take its historical place in perfection of
well drilling and workover.

I'wish CT Times magazine huge circulation and concerned read-
ers. I think you have everything for that purpose: professionalism,
creative heat, the striving to move forward and get results, and
what is the most important - you are THE FIRST!
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MEHbLLUE — JIYHLUE

Enexa XKyk

sz | WHEN AN INCH IS AS GOOD AS AN ELL

Teicauu Komnauuit fobeigaoT HedTb W raz no BCeMy MUpy,
NpeanoYuTas UCMoNb30BaTh HAAEMHbIE, NPOBEPEHHbIE BpEMeHeM
TEeXHONOrMKn. TaKoN NOAXOM AENCTBUTENBHO NOMOraeT KOMNaHUAM
ROBUTLCA ONpeeneHHoi cTabunbHoCTH 1 obecnedmnTs yBenuyeHue
npndbinn. JInib TOHKaA rpaHb OTAENAET UX OT TOW YepThl, 38 KOTOo-
PO NOHATHE KKOHCEPBATU3M» NPUOBpPETaeT HEraTMBHbLIN OTTEHOK,
Kak HeYTo TOPMO3ALLEE NPOrPecc U pasBuTHe.

OpHoi w3 3agay rocynapcTea asnaetcs 3abota o Bygyuwew,
KOMNEHCALMA PUCKOB HeTAHLIX KOMNaHuWi, pa3paboTka HOBbIX
NOAXOACE K paseeake U aobuive.

CerogHs nanbMa NepBeHCTBA B roCyAapcTBeHHOM (UHaHCKpo-
BaHWUU uccnenoBatensckux npoektoe — y CLA.

HauunoHanbHas naboparopus aHepretudeckux texHonorui (NETL)
ABNAETCA YacTblo HALUMOHaNLHOK cucTembl naboparopuit lenapra-
meHTa aHepreTuru CLUIA (DOE). NETL — epguHcTBeHHaA HauuoHanb-
Has naboparopus, OCYWECTBAAIOWAA WUPOKUA CNEKTP Nporpamm
uccneposaHuil 1 paspabotku (R&D) B chepe aHepropecypcos.

B cotpyaHuuecTee ¢ HedTerasosbiMKU KomnaHuamu [lenapra-
MEHT pa3paboTtan HoBble NOAXOAL, CNOCOBHBIE PEWNTs MHOrKUe
aKTyanbHble ¥ MoTeHUUansHele npobnems 8 061acTn AobbIuM
rasa u HegTw.

NMOYEMY MMEHHO MUKPOCKBAXWHbI?

Ha rny6uHe meHee 5000 dyToB N0/ 3eMNEI HA MECTOPOXAEHNUAX
!103}],Heﬁ cTagun paSp&ﬁOTI{M WAYT CBOEro Yaca OrpomHbie 3anachl
yrnesoaopoaos. Monydyenue goctyna k 218 munnuapaam bappeneii
He n3snedyerHoi Hedy B CLLUA — Becbma 3amaH41Bas NnepcneKT1ea.
Tonsko 10 % 3Tux 3aNacos 3KBUBANEHTHO HbIHEWHEMY AeCATUNET-
Hemy o6bemy nmnopta HeTu OMNEK.

C KaKoii CTOpPOHbI NOZONTH K MECTOPOXKAEHUAM, 4TOBLI U3BNEYDL
Takue pecypchli? AMEPUKAHCKME YYeHble Hallnu 0TBET Ha BOMpoC,
KOTOPBbIiA HE CXOAMUT C YCT CNELManucToB BO MHOTUX YTONKAX NiaHe-
Thl. BXOJ], B NOA3eMHblE KNaQ0Bble Y30K, €ro MOXHO OCYUWECTBUTD,
npobypHE CKBaMWHLI AMAMETPOM MeHee 4,75 QloAMa MeXay yxe
CYLLECTBYOWMUMHU.

Takoi NoAxof OTKPLIBAET HOBbIE MepCcneKTUBhI.

«TexHonoaus BypeHus MUKPOCKBAXUH ABAAEMCA eOUHCMBEHHbIM
peleHueM. .. 0awWuM PeansHyo BOIMOXHOCTb CHUKEHUA pucKa
npu paszsedoyHom BypeHuu 00 yposHs, CONOCMAsUMO20 € IKCNAY-
amayuoHHeim bypeHuem, — otmedaeT Poit JloHr, meHepxep no
TEXHONOTMAM pa3Beaku u fobuiun NETL. — OcHosHble 3adayamu
npu BHedpeHuu daHHoU mexHono2uu — CHUXeHue 3ampam Ha
6yperue, a makxe pucKa npu npogedexuu pa3sedkuy.

Pe3ynbtathl aHanu3a, npoeegeHHoro [lenapTaMeHToOM 3Hep-
reTMKK, NOKa3bLIBalT, YTO TEXHONOIUA 6ypeHHﬁ MWUKPOCHKBAMWH
A3eT NOTeHUMaNbHYI0 BOZMOKHOCTE CHU3UTL CTOMMOCTb BypeHus
6onee yem Ha 50 %.

C TOYKN 3peHMa 3alUThl OKPYXAKIWEN Cpefbl NpenmyllecTsa
3TUX TEXHONOTUM, NPeAnonaraoiumx Mansii sec Byposblx ycTaHo-
BOK M 3Ha4YuTe/lbHOE YMEHLLWEHWE obvema winamd, NoNy4aeMoro B
npouecce BypeHus, HABOAAT HA MbICAK O kKonTioBuHre.

ExerogHo 6onee 800 ckeamus & CIUA Byputcs € Mcnonb3osa-
HUEM HENPEepbIBHLIX TPYD, # C PA3BMTHEM TEXHONOTUI KONTIOOUHTa
37a UM Pa MOMET HAMHOTD YEEAMSMTECA.

KONTIOBUHIOBBIE TEXHO0I A

Linpoko n3secTHLIE NDEMMYMECTES, NPEAOCTaBNAEMbIE TEXHO-
norueil KonTOGMHI2, npKOBDETa0T euie BoMbWYI0 LEHHOCTb Npu

BypeHUN MUKDOCKEARIMH.

Thousands of companies all over the world perform oi
and gas production with the help of proven technologies
This approach provides stability for the companies an
the opportunity to make profit of their business. Onl
fine line separates them from the boundary, after whicl
conservatism receives a negative sense, hampering th
progress.

Concern about future, compensation of the risk failure o
petroleum operating companies, developing new exploratio:
and production approaches, is one of the goals of the state.

Today the USA bears the palm as for the state support o
research activities.

The National Energy Technology Laboratory (NETL) is
part of U.S. Department of Energy (DOE)’s national labora
tory system. The only U.S. national laboratory devoted t
fossil energy research, NETL implements a broad spectrur
of research and development (R&D) programs.

In cooperation with companies DOE develops new ap
proaches to solve current and potential oil and gas industr
problems.

WHY MICROHOLES'

Less than 5,000 feet subsurface in mature producing area
of the USA tremendous hydrocarbon reserves are waiting fo
their day. Bright prospects may be provided by acquiring ac
cess to 218 billion barrels of bypassed oil. The recovering jus
10 percent of these reserves would mean a volume equivalen
to 10 years of OPEC oil imports at current rates.

On which side is it better to approach to the matur
producing areas for extracting subsurface resources? Thi
question, being in specialists’ mouth in many areas of th
planet, is clearly answered by the scientists in the U.S. Th
entrance to the storehouses below the surface is narrow an
consists in drilling wells less than 4.75 inches in diamete
spaced between existing wells.

This approach opens up new vistas.

“Microhole technology is the only real solution . . .tha
offers the potential to lower exploratory risk to that of deve
opment risk,” says Roy Long, Exploration and Productio
Technology manager for NETL. “The entire scope is to driv
down drilling costs and reduce exploration risk”.

DOE analysis showed that microhole technology ha
the potential to cut exploratory drilling costs by a third ¢
more and to slash development drilling costs by more tha
50 percent.

Taking into account the environmental benefits of these
technologies, consisting in the smaller “footprint” of th
lightweight rigs utilized and the accompanying reduce
drilling waste disposal volumes, it is clearly seen that wha
is meant here is coiled tubing technology.

Currently more than 800 wells are drilled per year usin
coiled tubing in the U.S. with a potential for a much large
number if CTD will develop.

COILED TUBING TECHNOLOGIES

Widely known coiled tubing technologies benefits ar
increasing when applied to microhole drilling.

Mobile CT drilling rigs combined with miniaturized dowr
hole instrumentation drill wells more cheaply, quickly, an
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(anamerpom 13/." - 23/."), ux
nocneayioluero UCNoNb3oBaHuA
KONTIOBMHIOBBIMKU TeXHONOTUAMU. B
paMKax npoBefieHHOro 3KCNepruMenTa
6bina paspaboTaHa nepeasn ycTaHoBKa
Ans BYpeHns MUKPOCKBAKMH, @ TaKKe
AONonHUTeNbHoe obopyaoBaHue
ANA KAapoTamHbIX U CeHCMUYECKNX
uccnegoBaHui.

CerogHa KONTIOUHT — KNloyesas
TEXHONMOTWA NporpaMmel pa3paboTiu
TEXHONOrni BYPEHUA MUKPOCKBAMUH
komnanum NETL (MHT). B pamkax
[aHHOI NporpamMmbl OCyULeCTBNACTCA
pAn UCCNefoBaTENbCKNX NPOEKTOB,
kKoTopble puHaHcupywTca NETL
W HanpasneHs Ha pa3paboTky
MHbpacTpykTypbl Ana 6ypeHus
MUKPOCKBaXWH C MCNONb30OBAHMEM
KonTiobuHra.

(CM. npunoxerue. [parnmel, sBbideneHHbIe
Jenapmamermonm anepeemuru CLUA 8 2005
200y Ha peau3ayuio 10 npoeKmos passumus
mexHoA02ull BypeHUs MUKDOCKBAXUH).

OcHOBHOW 3afayen ABNAETCA afanTauma yKe CyLWecTBYIOWNX
TEXHONOTMA KONTIOOMHIOBOro BypeHus AN UCNONb30BAHWUA B
CKB@)XMHaX CBEPXManoro pasmepa. IKoHoMusA npn GypeHnn oc-
HOBLIBAETCA Ha 3HAYUTENLHOM YMEHbLEHUWU pa3Mepos BypoBoi

nNoWanku, ymeHsweHnu o6opynosa-
HUA A8 nogbema/onyckaHua Tpy6sl u
KONMYecTBa MaTepuanos, UCNONb3ye-

Baorehole Sizes (inches)/ a-3/4"

Paamepbl ckBasuH (B gloimax)

Gas Production Velocity String
HKT manoro guamerpa
Ana pobsiuu rasa

" Conventional Oil&Gas
OfbbivHbIe HedTerasoshie

CEBAXWHBI

Slim Hole

CHBaXWHA ManNoro JuaMeTpa
Tiny Tack

HeGonswow Gont

Los Alamos Microhole
Mukpocksakuta Noc-Anamoca

Ha pMcyHKe NoKa3aHbl HEKOTOPbIE NPOMBILLIEHHbIE Pa3Mepbl CKBaXMUH U 06b14HOH HKT

Manoro guamerpa ana aoGeium rasa.
(McTounnk: HaunoHanbHas JlaGoparopus s Jloc-Anamoce)

This figure compares several wellbore sizes used by industry and the normal natural gas

production velocity string.
(Source: Los Alamos National Laboratory)

progress in a number of cases.

MbiX Ans BypeHWs U ANs 3akaHyuBa- |

HWA CKBaXWHbI. Heobxoanumo Takke
pa3paboTaTh COOTBETCTBYIOWYIO
BypoBYI0 YCTAHOBKM W CKBaMMUHHbIE
MHCTPYMEHTHI.

K HacTtosuemy BpeMeHu MHOTH-
MW KOMNAHWAMMK, y‘-laCTSy'I{)I.IJ,HMH
B nporpamme flenaprameHTa, yxe
NpOBEAEH PAJA YCNEeWHbIX 3Kcnepu-
MEHTOB.

IKOHOMWA BPEMEHW
N AEHED

B 3anapHom KaH3ace rpynna uc-
cnepoBarenei MHCTUTYTa TEXHONOTUK
ra3a (GTI) npoBoAWT UCTIbITAHUA AeTU-
wa komnaxuu Coiled Tubing Solutions
— YCTaHOBKM AN KonTwbBuHrosoro
GypeHus.

Mepeas rubpupHas ycraHoska (po-
TOpHas nac KonTiobuHrosas), Ko-
Topas Obina co3gaHa U BBEJEHa B
aKcnayataumio Ha Tepputopuu CLUA,

cneuuanbHo npepHasHadeHa ana Oy-

peHus Ha mybure go 5000 dyTos. Ha
3TOW rybuHe BO3MOKHO UCNONb3083-
HUE BbICOKOCKOPOCTHOO BypeHus, 410
65110 TAKHE [LOKA3AHO B XO[E NOAEELIX
MCBITAHMWIA.

CornacHo otyeram GTI (asryct

2005 r.), cpegHas CKOPOCTS NDOXOAKYK

well completion materials. At the same time fit-for-purpose
drilling rig, borehole instruments should be developed.
To date the companies, engaged in DOE program, made

SAVING TIME
AND MONEY

Inwestern Kansas a brain-
child of Coiled Tubing Solu-

{ tions, a next generation

microhole CTD rig is being
tested by the Gas Technol-
ogy Institute team. The

" first one hybrid rig (rotary

BypoBas KONTIOUHIOBAA YCTAHOBKA [ANIA UCMbITAHUA
060pyAOBaHNA B MUKPOCKBAXUMHAX U CXEMaTUYHO NOKA3aHHbIE
anemenTsl KHBK. (Los Almos National Laboratory)

Los Alamos coiled tubing drilling unit for microhole component
testing along with a schematic components of bottomhole
drilling assembly. (Courtesy of Los Alamos National Laboratory)

plus CT), built and operated
in the United States is fab-
ricated specifically for the
depth of up to 5,000 feet. At
this very depth high speed
drilling becomes possible,
and this fact was approved
by the results of the field
demonstration performed.

According to the GTI
report (August, 2005) the
average rate of penetration
for the eight wells drilled
is 204 feet per hr.

During the early field
testing and monitoring of
the microhole CT rig, the

- percentage of time for each

operation was calculated.
The relatively low drilling
time (26 %) illustrates the
advantage of using coiled
tubing when compared with
conventional drilling.

The estimated cost sav-
ings are also impressive:
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8 npobypeHHbIX CKBAaMWH COCTaBUNA
204 dyta B yac.

B xofe nonesbix UCNbITAHWIA U
MOHWTOPUHIA KONTIOOUHTOBbIX YC-
TaHOBOK OblN NPOM3BEAEH NOACYET
BPEMEHW, 3aTPAa4YMBAEMOrO Ha KaM-
AVIO onepaumio.

OTHOCKUTENBHO Hebonblioe Konu-
yecTso BpemeHin bypeHus (26 %) oa-
HO3Ha4YHO yKa3biBaeT Ha npevmylec-
TBa UCMONb30BaAHKUA KONTIOOMHIOBbIX
YCTAHOBOK B CPAaBHEHWM C yCTaHOBKa-
MU 4na 06bl4HOTO BypeHns.

OueHKM IKOHOMUMKM Npolecca
TaKKe BNeYaTnAalT: IKOHOMUA CO-
cragnfaeT 38 %, 3T0 3KBMBANEHTHO
55000 ponnapoe ANf CKBAXUHbI
rnybuHoi 1200 dyTos.

0il Awards 2005 New Horizons

Bot ewe HekoTopble pe3ynstartel, World Oil Awards 2005 New Horizons Nominee

nofyYyeHHble B XO4e NpoBefeHHbIX
MCnbITaHWiA: BpemAa BypeHua cKea-
MUHbI 2900 - 6%4" cocTasuno Bcero
O[IUH JeHb, B XOA€ [PYrOro 3KCNepuMeHTa € NOMOULbI OfHOWN
U3 YCTAHOBOK, UCMONb30BAHHbLIX B AAHHOM NpPOEKTe, YAanock 3a
7 mecaues npobyputb 124 ckeasmuHbl 0bweir anuHoi 300 000
tyToE.

Tem He MmeHee, cneyuanuctel GTI OTMETUAM, YTO OHOMK U3
OCHOBHbIX Mperpan Ha nyTu BHEAPEHWUA TeXHONOrnK ABNAETCH
HEeXBdTKa OnbIT4d.

ELLLE OZINH LLAT HA NMYTU MNMPOIPECCA

HemanoeamHylo pont B pa3BuTuM TexHonorun GypeHns
MUKPDOCKBAMXWH UrpatwT HOBLIE
matepuans. locygapcTBeHHbli
yHusepcuTeT wrata MeHcunbBaHuaA
u womnaHwus Dennis Tool
Co. npeanpuHANKM NONbITKY
M3TOTOBKTE KONTIOBMHT METO[OM
MUEDOEONHOBOW 0OpaboTkK
NOPOWKOBOFrO MeTanna
(ynnoTHeHMEM NpU HarpesaHuu,

Reel A 4" 0D
ReelB 3%" OD

=

B 1 A napy

P Tpom 4"
BapabaH B HapysHbIM anameTpom 3"

YcraHoBKa, BbIABMHYTaA Ha coucKaHue npemuu World

Anaconda CT Unit
KonTiobuHrosan ycraHoBkM “AHakoxpa”

g

up to 38 %, that is equivalent to
$55, 000 per 1,200-foot well.

The other results of the project
are: 2900 - 6% “ wells were
drilled in one day, in a separate
effort the rig being used in this
project drilled 124 gas wells in 7
months, totaling 300,000 feet of
borehole.

However among the barriers to
microhole usage GTI specialists
mention lack of experience.

A STEP FORWARD

i

0f no small importance for
microhole technology are new
materials. The attempt of Penn-
sylvania State University and
Dennis Tool Co. is in coiled tub-
ing developing by microwave
processing (heating and densifying or sintering) powdered
metal. It is assumed that coiled tubing would have twice
the yield strength, which will extend tubing life and op-
erating depth.

The Geoprober project is a plan to employ innovative
composite coiled tubing with a small work/stimulation
vessel to drill shallow, slim/microhole exploration wells
in water depths as great as 10,000 feet at a significantly
lower cost than with a conventional drilling system. These
investigations are expected to provide for low-cost access
to the Gulf of Mexico reserves.

Drilling Rig
27 m derrick, 200 tonnes
Heave comp 120 tonnes, 4.8 m

Byposan yctaHoBka

BuicoTa BbiwkK 27 m, 200 T

Tpy Th K opa
BEPTUKANLHOM Kauku 120 ToHH, 4.8 M

wunu cnexanuem). Npegnonaraetcs,
470 T2aKuM 06pa3om MOKHO YABOUTS
Npeaen TeKy4ecTU HenpepbiBHOM
TpyOsl, TEM CaMbiM YyBENUYUB
cpok cayxbul Tpy6bl M pabouyio
raybuny.

B pamxax npoekta Geoprober
NAaHMpyeTCsa HayaTs
MCNOAL3083HME HOBOMW monenu
HOMTOINTHOM HENpepbLIBHOM Tpy6bl
#a HebonsWoM cyaHe C uenblo
Gypesuns HernyboKUX CKBAXUH
M3RHX DA3IMEDOB U MUKPOCKBAXUH
noa =0go# Ha raybure go 10000
DYTOS, NDUYEM CO 3HAYMTENLHO
MEHSWMMM 32TPATAMU, YEM B CIyYae
MCNOAR30BaHNA 0BLIYHBIX cUcTeM
Sypesua. llpeanonaraercs, 470 3TH
WCCaenosasus nomoryT obecneuuts
SHOsOMusECcHM 3DDEKTUBHLIM AOCTYN K 3anacam Yrnesoa0poaos
8 Mescusascxom 3anmse.

Workclass ROV
Launched over the stern; provides
backup subsea controls

NopaeoaHkLIA annapaTt
AUCTAaHUMOHHOIO ynpaeneHusa
CnyckaeTca Hag kopmoh; obecneunsaet
pe3epBHLIN NOABOAHLIA KOHTPONL

Pegasums =ypHana BbIpaXKaeT NPW3HATENBHOCTE COTPYAHMKAM
Benapramesta 3uepretuku CWIA W nepcoHanbHO MeHegMepy no
TEXSOMOrMEM pazeeaku M fobbiun NETL Poio Jloxry 3a okasauHyio

HEDODMILWOHEYI0 NOALEPIKKY.

CHwKeHKe pucKa npu nogeogHoM Bypenun: Geoprober
Reducing Offshore Risk: Geoprober

DP 3 Vessel
BypoBoe cyQHO C AWHAMUYECKMM
NO3MUMOHWPOBaHWEM

7%" Drill-in casing/riser
KononHa guamerpom 7%"/painzep
ANA BCKPLITUA NNACTOB

Acoustic controls

= AKYCTUYECKMHA KOHTPONL
SN

Shut-off system
Cuctema nepekpsITusa

The Editorial Staff would like to acknowledge the infor-
mation support given by the Staff of US Department of En-
ergy and Roy Long, Exploration and Production Technology
manager for NETL, personally.

LN3IWdIND3 ® SIIDOTONHDIL/IMHVYEOITAdO90 U MMNIOLOHXIL

ey
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TEXHONOIMMU U ObOPYALOBAHMNE/TECHNOLOGIES & EQUIPMENT

NMPUNOXXEHWE.

MPAHTbI, BLIOENEHHLIE JEMNMAPTAMEHTOM

SQHEPTETUKW CLUA B 2005 o4y

HA PEAJINSALILIO 10 NMPOEKTOB PA3SBUTUH

TEXHOJTIOI MW BYPEHNA MUKPOCKBAXWH

¢ Geoprober Drilling Inc. (XeioctoH, Texac) — [lpoekT npeanonaraer

GypeHue Tpex CKBaWMH C UCMONb30BaHWMEM HOBOI KOMNO3UTHOM CUCTEMbI

Anst konTiobuHrosoro BypeHus. Llensio npoexTa senAaetca Aokasat Bo3-

MOMHOCTb BypeHns Hegoporux HermyBoKux paseenoyHblx Manorabapur-

HbIX CKBaMMH/MUKPOCKBaMUH MO BOAOK Ha mybute no 10000 dyros.

Mpepnonaraeman 3KOHOMUA OT UCNONb30BAHKA ITOM TEXHONOTUM COCTABUT

0K0N0 59 % N CPaBHEHU IO C 0BBIYHBIMU CKBaXMHAMU W OCHOBbIBAETCA HA

UCNonb30BaHuu BypoBoro CyAHA MEHLLIEro BOAOU3MELLEHUS, a TaKKe Ha

OTCYTCTBMIA HEODXOANMOCTH B NOTPYIKEHNU 1 NOAHATUM OONbLIOIA pasfe-

NATENLHOM KONOHHBI, KOTOPas, Mo CYWeECTBY, NPeAcTaBnaeT coboi Tpydy

B0AbLIWOro AuameTpa, ABNAIOWYIOCH NPOACNHKEeHNeM BypOBOI CKBAKWHLI B

my6uHHbIX Bogax ([ons [enaprameHTta 3HepreTuku — 1 MAH AONNAPOB;

nepuop peanusauuu npoexta — 12 mecaues.)

Gas Technology Institute (fac Mn3in3, Unnunoic) — MpoekT

BKIIOYAET B cebs npeanomeHue o NpoBefeHUM NoNeBbiX UCMbITaHN

BypoBOil KONTIOBUHTOBOM YCTAHOBKM A1A OYPEeHUA MUKPOCKBaMMUH.

IKcnepumeHTansHas byposas ycraHoska MOXIE 6bina co3paHa Kom-

naxweit Coiled Tubing Solutions ([lannac, Texac) cneuyuansHo gna

GypeHus MUKpOCKBaMuH Ha rmybuHe fo 5000 dyToB € ucnonb3osa-

HUeM HenpepbiBHOW TpyBbl. Bnepesie ycraHoska Beina onpobosana

B MPOLJIOM rofy Ha rasoBom mectopoxaeHun s wrate KaHsac, npu

3TOM CKOPOCTb MPOX0AKW coctasuna 280-400 cyros B yac. B GTI

MNGHUPYIOT OLEHUTL PE3YNLTaTh NPOBELEHHBIX UCMBITAHWI 1 B3ATL Ha

cebs pyKOBOJCTBO NPOrpammoil BHEPEHUA AAHHON TeXHONOTMK AnA

WHUPOKOrO MPaKTUYECKOTo MCNONb3oBaHua. K npeumyuiecTeam, Koto-

pble OXMWAAKOT NOAYYMTE B pe3ynbrate ee UCnonb3oBaHus, OTHOCATCA

CHWXEHWe CToMMOCTH BypeHMA Ha 28-38 % Ha Kamoon CKBaMMWHe,

COKpalleHUe KONUYECTBA WNaMa, YMeHbLIEHWEe CTENEHK BO3IENCTBIA

Ha OKPYHAIOWYI0 CPefY U NoBbILeHME 3 (PEKTUBHOCTH UCNONb30BAHNA

cywecTeyiowmnx mectopoxaeHui. (Jons lenaprameHTa 3HepreTuku —

1 MAIH 4ONNAPOB; Nepuoy peanusauuu npoekta — 12 mecaues.)

e Confluent Filtration System LLC (XbtoctoH, Texac) — Llens uc-
cnefoeareneil — Co3AaHue pesonlUMOHHOK TexHoNorM Ha base
rubrux camopaclwmpsatowmxcs Tpyd, umeryemoin CFEX. Lenbio komna-
HUM ABNseTCA pa3paboTka camopacwupsiowmnxca ob6cafgHbIX KONOHH,
CnocobHbIX CaMOCTOATENBHO NPUOBPETaTh HYKHBIN AUAMETD, YTOo, B
CBOIO 0Yepefib, Aano Obl BO3MOXHOCTb YCOBEPLWEHCTBOBATL METOAbI
W paclwmnpuTs cepy npUMEHeHUA BypeHKUs C UCnonb30BaHUEM MO-
Ho6ypa v cTpouTensCTea ckBawmH. ([Jona [lenaptamenTta aHepreTukmn
— 1 MAH [ONNAPOB; Nepuoj peanu3ayuu npoexta — 36 mecaues.)

* Tempress Technologies (Kewt, Bawwnrron) — Llens aanHoro npoek-
Ta — pa3paboTia ruapomexaHnyeckoro 6ypoBoro UHCTPYMEHTa BLICOKOTO
AaBneHus, umeiolero Mansiid pasmep. lpegnonaraerca Ucnoib3osaHue
CKBAYKMHHOMO YCUIUTENSA, NPeaHa3HauyeHHoro ANA NoBbLIWEHWA AaBne-
HUS, NOAABAEMOrO Yepe3 KONTIBKHT, YTO faeT BOIMOMHOCTb YBENUYNTL
CKOPOCTb Oypernsa. 370, B CBOIO 0Yepefb, AOMKHO MOMOYb U36aBUTLCA OT
CYLECTBYIOWMX OrPaHUYEHW N0 HAAEKHOCT, MOWHOCTA U MOMEHTHON
HarpysKu gsurareneii Gypa Manoro AMamMeTpa, KOTOpble ABAAIOTCA MaB-
HOIA NPUYMHOI HEBLICOKOTO YPOBHA HAfEKHOCTH TEXHONOMMN BypeHns
MukpoacksaxuH. (Jona [lenaprameHTa sHepretuxku — 800 000 nonnapos;
Nepuog peanu3auum npoekta — 24 mecsaua.)

e CTES LP (Konpo, Texac) — [lnaHupyemble nccneposanus Gyayr
COCPEAOTOYEHbI HA YNYYLWEHUN SKCNAYaTAUMOHHbIX NapaMeTpos K
HaAeMHOCTH KonTiobuHroeoro 3aboiHoro o6opysoBaHus ana bype-
HUA MUKPOCKBAMMUH NpU OfHOEPEMEHHOM CHUMEHWM CTOUMOCTH M
CNOMXHOCTU npouecca GypeHns HaKNOHHbIX/TOPU30HTaNbHbIX yYac-
TKOB CKBaUH Gonee 2000 dyTos 8 AnuHy. ITOr0 MOXHO A0BUTLCA
nyTeM CO3faHUA NPOAoALHOM BuBpaumn BypUNbHOR KONOHHBI, YTO
NO3BONUT U36eKaTh UCIONLIOBAHWUA CHBAKMHHOTO BYPOBOro Tpak-
TOPHOTO arperara, UCNONL3YEMOTo ANs yMeHblueHua TpeHns. Lens B
[aHHOM CnyYae — AaTs BOIMOMHOCTE oneparopam bonee IKOHOMHO
MCNONb30BaTh KOATIOOMHT NpM BypesnM y4acTKoB ropu30HTanbHbIX

APPLICATION.

DOE 2005 GRANTS

FOR 10 MICROHOLE
TECHNOLOGY PROJECTS

* Geoprober Drilling Inc. (Houston, Texas) — This
project calls for drilling three wells with an innova-
tive composite coiled tubing drilling system. The aim
is to confirm the capability to drill low-cost, shallow
slim/microhole exploration wells in water depths
ranging up to 10,000 feet. Cost savings, projected at
59 % over that for conventional wells, would come
by using a smaller drilling vessel and by eliminating
the need to deploy and retrieve a large riser—essen-
tially a large-diameter pipe that is the extension of
the wellbore in deep waters. (DOE share: $1 million;
project duration: 12 months.)

Gas Technology Institute (Des Plaines, Ill.) —This
project entails a proposal to field test a next-genera-
tion microhole coiled tubing rig. The MOXIE experi-
mental rig was fabricated by Coiled Tubing Solutions
(Dallas, Texas) specifically for coiled tubing and micro-
hole drilling to 5,000 feet subsurface. First deployed
for initial testing in a Kansas gas field last year, the
rig was able to drill 280-400 feet per hour. GTI will
assess field tests and lead a technology transfer pro-
gram. Expected benefits from this technology include
28-38 percent lower drilling costs per well, decreased
waste generation, reduced environmental impacts, and
increased production from existing fields. (DOE share:
$1 million; project duration: 12 months.)

* Confluent Filtration Systems LLC (Houston, Texas)
— Researchers will seek to develop a revolutionary
elastic-phase, self-expanding tubular technology
called CFEX. CFS's goal is to develop self-expanding
well casings to any diameter, leading to improved
methods and feasibility of monobore drilling and well
construction. (DOE share: $1 million; project duration:
36 months.)

e Tempress Technologies (Kent, Wash.) —The goal
of this project is to develop a small, mechanically
assisted, high-pressure waterjet drilling tool. A
downhole intensifier would boost the pressure that
can be delivered by coiled tubing, maximizing drill-
ing rates. That in turn would overcome the limited
reliability, power, and torque of small-diameter
drill motors, a major hurdle for microhole drilling
reliability. (DOE share: $800,000; project duration:
24 months.)

® CTES LP (Conroe, Texas)—Researchers will focus on
improving the performance and reliability of microhole
coiled tubing drilling bottomhole assemblies while
reducing the cost and complexity associated with
drilling inclined/horizontal well sections greater than
2,000 feet. This would be accomplished by inducing
vibration along the coiled tubing drill string in order
to eliminate the need for a downhole drilling tractor
to mitigate friction. The goal is to enable operators
to economically use coiled tubing to drill microhole
sections greater than 3,000 feet in horizontal wells,
which typically offer production rates two to three
times greater than those for vertical wells. (DOE share:
$700,000; project duration: 24 months.)
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MUKpocksaxuH 6onee 3000 yToB B ANUHY, KOTOPBIE, KaK NPABUAO,
MMEIOT B AABA, @ TO U B TPU pasa Bonblwui febut, yem BepTUKaNbHbIE
ckBaxuHbl. (Jona [lenapramenTa aHepreTuku — 700 000 gonnapos;
nepuoj peanu3aunn npoekTa — 24 Mecsaya.)

Technology International Inc. (Kuureyp, Texac) — MpoekT BKio-
yaet B cebn paspaboTky W UcnbiTaHUs IHGHEKTUBHOrO CKBAKMHHOTO
NPUBOAHOTO MexaHWu3Ma v Hosoro BypoBoro gonoTa ana GypeHus ¢
UCMoNb30BaAHUEM TeXHONOTUM KONTIOGUHTa. BeicokomowyHblid TypBobyp
MOMOXET 06ecneynTh AOCTATOYHYI0 MOUHOCTb NPU CPABHUTENBLHOM
HWU3KOW CKOPOCTM Bpallenuns 1 Manom sece aonota. byposoe nonoTo
NOBbILWEHHOI HageKHOCTH ByfeT 060pyAOBAHO BLICOKOTEMNEPATYPHBI-
MU pe3uamu, cnocobHbIMu bypuTh TBEPAYIO U abpasusHyio nopoay Npu
AvameTpe cksaxmuHbl 32 goiima. (flona [lenaprameHTta 3HepreTUku
— 800 000 gonnapos; nepuop peanusaLnu npoekTa — 24 mecsua.)
Ultima Labs Inc. (XsiocToH, Texac) — Mpoekr HanpasneH Ha cos-
MeLLeHNe CYWECTBYIOWMUX TEXHONOTUI CKBAMUHHbLIX UCCNEN0BaHU
8 npouecce bypenns (MWD) u kapotaxa e npouecce 6ypexus (LWD)
B WHTErPUPOBAHHYI0 HEOPOrYI0 CUCTEeMY ANA NPOBEAeHUA UCCAe-
[0BaHWiA, cnocobHylo 06neryuTs co3aaHue Hefoporoi TeXHONOrMu
KoNTIOGUHIOBOrO BypeHus CKBaXUH Manoro guamerpa (3% pioiiMa)
Ha rybune meHee 5000 dyTos. CKBaMUHHbIE UCCNEAOBAHUA B npo-
uecce 6ypenus (MWD) u kapotax B npoyecce bypexus (LWD) secbma
LOPOrocToAlUM, OAHAKO UMEIOT OrPOMHOE 3HaueHue ans obecneyeHus
atdekTBHOrO Npoecca BypeHus 1 CTPOMTENLCTBA CKBaXMHbI., s
MONEBOro UCNLITAHNA [OMKHbI ObITb NPEACTaBAEHbI ABA ONbITHbIX
obpasua cuctemsl. ([lons [lenapramenta snepretukn — 800 000 gon-
napoB; Nepuop peanusayum npoexkta — 36 mecaues.)

Baker Hughes Oilfield Operations Inc. (Xbiocron, Texac) — 3apaveii
uccnepoBareneil AsnaeTca cosgaHue becnpoBoaHoi cuctemsl obecne-
YeHUA yNpaeneHns Npoueccom bypeHus B MUKPOCKBAKMHE — UHCTPY-
MEHTa, 3HaYeHue KOToporo ana co3faHua 3MheKTUBHON MOaYILHO
KONTIOBUHrOBOM cucTeMbl BypeHus TpyaHO nepeoueHuTs. MogobHbie
«YMHblE» CKBaXWHblI B HacTofALLEe BPpEMA BCE wupe UCcnoneL3yTCa B
NPOMbIWNEHHOCTU 6narofaps ceoei IQHEKTUBHOCTH M IKOHOMUUHOCTH,
HTO MOKET, OJHAKO, MPUBECTU K CYMEHMIO ChepPLl MPUMEHEHUA MUK-
POCKBAXMH (MO MECTOPACNONOXEHUIO U TUNAM Konnektopos). Ceitvac
NNaHUpyeTCcs co3naHue ABYCTOPOHHNX CKBAKMHHbIX KOMMYHUKALWI U
CHNOBbLIX MOAYNEN, @ TAKIKE NOBEPXHOCTHbIX KONTIOBUHIOBbIX CORAUHE-
#ui. ([lona [lenapramenta snepretukn — 800 000 AONNApP0B; NepUof
peanu3auum npoekta — 24 mecaua.)

Gas Technology Institute (flec Mneitn3s, Unnunoic) — Opxa u3
BaMHEHWNX 33124, KOTOPAA CTOMT nNepep pa3paboTynKamn TexHoNo-
i BypeHns MUKPOCKBAXMH C UCNONb30BaHMeM KONTIOBUHTa, — yBe-
NIMYEHWE CHOPOCTH NPOXOAKKU Ha 25-60 %, 4To JaeT BO3MOXHOCTb
A0BMTLCR CHMKEHWS 3aTpaT Ha bypeHue fo 40 %. NpoekT BKOYAET
8 ceba npoekTUpoBaHKe, paspaboTKy U OLEHKY ABUraTens NpoTUBO-
Sp3WEHNA ANA cucTemsl BypeHns, KoTopas uaeansHo NOAXOAUT AnA
CHUMEHMA U3epwer npu BypeHun ckBamu{ npu gobbide ra3a Ha
HETUNOBLIX MecTOpoXaeHuax. [lanHas pa3paboTka NoMoXeT yBenu-
4Ts 3ODEKTUBHOCTL KONTIOGUHIOBOTO BypeHUA NYTEM KOHLIEHTPALMUMN
seca Ha OyposoM J0N0TE HA Manoit naoulaam, a TakKe nepeaayn
OTPaHU4EHHON MOMEHTHOM Harpy3ku Ha KonTioBuHroeyio Byposyio
#onowny. (lons [lenapramenta aHepretuku — 600 000 fonnapos;
f€PMOA Deanu3auuu npoexTa — 24 mecaua.)

Confluent Filtration Systems LLC. (XblocToH, Texac) — Ewe oaHoi
npoBaemoi Ana BypunbLUMKOB MUKPOCKBAXMWH ABNAETCA MOBpeXae-
HME HOMYX3 NMECKOM, KOTOPbLIA NpocayuBaeTcs B BypoBYiO KONOHHY.
312 npobnema cToMT 0C06eHHO OCTPO NPK BYPEHUM CKBaMUH Manoro
AuameTpa. Heobxoaumo cosaaHue U BHeApeHUe YHUBEPCaNbHBIX BLICO-
HOMPOYHBIX CKBAXMHHBIX NecYaHbiX GUNBTPOB, KOTOPLIE MOXHO DbiIO
Bl HCIONB308aTH B PA3NNYHbBIX Cpeaax. [laHHbIi NpoekT npeanonaraet
0BocH08asme 1 paspaboTKy KOHLENLUMM CO3AaHNA CAMOPACIIMPRIOUIMX-
C3 NeCc4arsix DUILTPOB C BbICOKOH NPOMNYCKHON CNOCOBHOCTL!, KOTOPbIE
M0x#0 6570 Bl NPOM3BOANTH M3 WMPOKOTO AMANa3oHa MaTepHanos.
Hosesssie MCneiTaHnA AaHHOI Pa3paboTKU NNAHMPYeTCA NPOM3BECTH Ha
6332 REMOHCTDAUMOHHOM CKBaXUHLI. ([lons [lenapTaMeHTa 3HepreTHim
— 200 000 gonnapos; nepuoy peanu3alni NpoekTa — 24 Mecaua.)

L]

Technology International Inc. (Kingwood, Tex-
as)—This project entails developing and testing an
effective downhole drive mechanism and a novel drill
bit for drilling with coiled tubing. The high-power
turbodrill will deliver efficient power at relatively
high revolutions per minute and low bit weight. The
more durable drill bit will employ high-temperature
cutters that can drill hard and abrasive rock in 3%%-
inch boreholes. (DOE share: $800,000; project dura-
tion: 24 months.)

Ultima Labs Inc. (Houston, Texas)—This project
is intended to combine existing technologies for
measurement-while-drilling (MWD) and logging-
while-drilling (LWD) into an integrated, inexpensive
measurement system to facilitate low-cost coiled
tubing drilling of small-diameter (3% inch) wells
at depths shallower than 5,000 feet. MWD and LWD,
while costly, have become crucial tools for oil and gas
operators in sustaining drilling and well completion
efficiencies. Two prototypes are to be delivered ready
for field testing. (DOE share: $800,000; project dura-
tion: 36 months.)

Baker Hughes Oilfield Operations Inc. (Houston,
Texas)—Researchers will seek to provide a critical
tool essential for an effective modular coiled tub-
ing drilling system: a wireless system to help steer
drilling in a microbore. The use of such “smart”
wells—which have grown in acceptance by industry
because of their inherent efficiencies and cost sav-
ings—might otherwise limit microholes to a smaller
range of locations and reservoir types. Plans call for
developing a downhole bidirectional communica-
tion and power module and a surface coiled tubing
communication link. (DOE share: $800,000; project
duration: 24 months.)

Gas Technology Institute (Des Plaines, Ill.) —An
important goal for advancing coiled tubing drilling
of microholesis to improve the rate of penetration
by 25-60 percent, thereby cutting drilling costs by
up to 40 percent. This project entails designing,
developing, and evaluating a counter-rotating
motor drilling system ideally suited for reducing
costs associated with drilling wells targeting un-
conventional gas. By concentrating the weight on
the drill bit in a smaller area and by addressing the
limited torque on a coiled tubing drill string, this
research would increase the effectiveness of coiled
tubing drilling. (DOE share: $600,000; project dura-
tion: 24 months.)

Confluent Filtration Systems LLC (Houston,
Texas) —Another major concern for microhole drill-
ers is the damage caused to casing from sand that
infiltrates the drill string. This is especially prob-
lematic in small-diameter wellbores. Accordingly,
there is a great need for downhole sand screens
that are versatile and robust while being suited
for a variety of drilling environments. This project
is designed to prove and develop a concept for a
self-expanding, high-flow sand screen that could be
constructed from a wide range of materials. Plans
call for ultimately deploying the technology in a
demonstration well. (DOE share: $200,000; project
duration: 24 months.)
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HEPA3PYLUAIOLLIUNA
KOHTPOJ1b

IJIMHHOMEPHbIX BE3MY®TOBbIX TPYE
NONDESTRUCTIVE INSPECTION OF COILED TUBING

I.A.Dvoeglazov
(IZTECH Ltd., Ter)

JNoxnad Ha 6-i Beepoccutickod konmioburzosol KoHpeperyuu

HapexHocts paboTel Tpyb Ans KONTIOBGUHIOBbIX YCTAHOBOK
33BUCUT OT UX Hecylwei cnocoGHOCTY MNPy pasnuyHbIX BUAAX Ha-
rpymenus (pacTaKeHue, KpyueHue, faBNeHne) U OT YCIOBUA UX
JKCnayarayun Bo BpeMeEHH.

Hecyuiyio cnocobHOCTb TPy MOXKHO ONpeaensTh KOMMIEKCHbBIMA
cpencteami Hepaspywatouero koutpons (CHK), kotopele ¢ gocta-
TOYHOM TOYHOCTBIO ONPEAENAIT: reOMeTpuyeckue pasmepsl Tpy6
(nuamerp, TONWMHY CTEHKM, HAanW4Me NPOOLHOTO U NONepeyHoro
Pa3HOCTEHA, paHDBHHbI); Hanuyue nNpoponbHbIX, nonepe4vHbix U Ko-
COPAcnoNOKeHHbIX AeeKTOB (TPeuUyH, NNeH, PUCOK, HeNpOBaPOB);
NPOYHOCTHbIE XaPAKTEPUCTUKM MaTepuana Tpyb.

Bo Bpems paboTsl Tpy6bl M3HAWKMBAKOTCS, KOPPOAVPYIOT, NOABNAIOTCA
YCTanoCTHbIE TPEWMHbI, Pa3BUBAIOTCA paHee UMeBLWecs AedeKTbl.
Npumenenune CHK npu cnycko-nogbemHbIx onepauusax no3soNnAeT usy-
YUTb IMHAMMKY M3MEHEHUIA UX HeCcylLeil cnocobHOCTH No BCeM BUAAM
neteKTos, T.€. OTPAKAET YCNOBMA IKCNNyaTaumun Tpy6 v obecneynsaer
HafleXHOCTb PaboTbl KONTIOOWHIOBLIX YCTAHOBOK, YTO NPeoTBpaLlaer
aBapuiiHble CUTyaUuu Ha ckBaxMHax. Haubonee npuemnembiMu no
3IKCMNYaTALMOHHBIM U TOUHOCTHBIM XapaKTEpPUCTUKAM ABNADTCA /KT
pomarHuTHele CHK, koTopsie He TpebyioT npeaiBapuTeNLHON NOATOTOBKM
nosepxHocTH Tpyb 1 paboTaloT B WHPOKOM AMANa3oHe TeMNepaTyp u
BNAMHOCTU OKPYXKAIOWEH cpeabl. BoNblOA ONbIT B 3TOM HAaNpaBeHuK
8 1970-90-x rr. 6bin y BHUMIUK HIMO «Cotoznpomreodusnka» (r.
Teeps), rae 6bin cospanbl CHK GypunbHeix Tpy6 114-140 MM 1 TpY6
reosoropa3Befo4Horo copramenta 42—70 mm [1, 2]. Habniogenus
3a NOAKOHTPO/bHbIMW BypUNbHBEIMA KONOHKaMW NO3BONMIN U3Y4UTb
AMHAMUKY NMOTEpH Hecylweil cnocoBHOCTH Tpyb, ycTaHoBMUTL 0T6pa-
KOBOUHbIE KPUTEPUM U NEPUOAMYHOCTb KOHTpONA [3]. AHanoruuHyio
paboTy nnaHUpyeTcst NPOBECTH U C KONTIOOMHTOBON TPYOHOM KONOHHOI.
0coBeHHOCTbIO 3TUX YCTAHOBOK BbII0 CO3AAHMUE CUNBHBIX MATHUTHBIX
noneil A npoMarHuynBaHus Tpyb, Koraa MarHUTHbIE XapaKTepUCTy-
K1 Matepuana Tpy6 M3MEHAITCA HE3HAYUTELHO W, CIef0BaTeNbHO,
He3HAUNTENLHO BNMAIOT HA Pe3yNbTaThl KOHTPONA. TONWMHA CTEHKM
Tpyb onpeAensnack N0 M3MEPEHUIO ee MarHWTHOMO COMPOTUBNEHUA.
OpHOBpEMEHHO HaMarHWyKMBatoLLee noae UCNo/b30BaNOCh ANA BbIAB-
NeHUA HapYLIEHWA CNNOWHOCTW: PUCOK, TPELUMH, nieH u T.4. Hag atumm
pedexTamu 06pa3oBbIBANNCH NONA PAcCeAHUS, KOTOPbIE CYUTLIBANNCH
MarHUTOYYBCTBUTENbHBIMU 3NeMeHTaMK: (heppo3oHaamm, MHAYKLN-
OHHBIMM KaTyWKaMu, MarHUTOpe3ucTopamu, aarynkamu Xonna. Tun
AaTuvKa BbiBKUpanca U3 ycioBwii nocTaeNeHHoM 3afaqn No BLIABIEHWIO
pa3mepos fiedekTa [4]. [pouHOCTHbIE CBOACTBa MaTepuana Tpy6 onpe-
[ENANKUCEH N0 OCTATOUHOI HAaMarHUYeHHOCTU TpYBLI U €€ KO3PLETUBHO
cune. TOYHOCTb U3MEPEHUs reoMeTpuYecknx pasmepos Tpybel 1 ee
nedekTos no3BonseT oueHusatb cooreercraue Tpydsl MOCTam u TV.

0pHO 1eN0 — TOYHOCTL KOHTPONA NapamMeTpoe TpyObl, Apyroe — He-
NpPepLIBHOCTL KOHTPONA 1 HAAEKHOCT BbIABAEHUA BCex AedexTos. B
GONbWKWHCTBE CYYAEB 3TO AOCTUranoch 3a cYeT BpaularebHo-noc-
TynatenbHoro asikenns Tpybel nubo 3a cueT BpauleHns AaTHUKOB
BOKPYI NOCTYNATeNbHO ABMKYILENCR TPYObI.

B nocnegHee BpemMs KOMNBIOTEPHLIE TEXHONOMMM NO3BONAIOT
yCTaHaBNUBATL BOKPY TpyOb HeoBxoanMoe KoNM4ecTBo AaTHNKOB
W ONpaLINBaTL UX C PUEMAemMbiM BuiCcTpoieiCTBIEM. TaKuUM nyTEM
nownu paspabotumkn (OAD «faznpoms, 3A0 HN® «Tutacy, GryM
THU P® HWWAP) npu co3manum annaparypel «[lepekrockon-
konTio6uHr». Komnasua ROSEN npeanaraer komnnekt npubopos

A, [lecernasos
(OO0 «M3TEX», I Teeph)

The paper, presented on the 6th All-Russian CT conference

The reliability of tubing for coiled tubing units depends
on its bearing strength under different kinds of loads (ten-
sion, torsion, pressure) and its operating conditions now
and again.

It is possible to define the bearing strength of tubing with
complex means of nondestructive inspection. With satisfac-
tory accuracy they define tubing geometry (0.D., wall thick-
ness, presence of longitudinal and transverse non-uniform
pipe wall thickness, honeycombs), presence of longitudinal
and transverse defects (cracks, blisters, hairlines, cold shuts).
tubing strength properties.

As tubing wear-outs, corrodes, there appears fatigue
cracks, develops defects that already were present. The
application of nondestructive inspection during tripping
allows to study dynamics of bearing capacity alteration
vs. kinds of defects, that is reflects operating conditions
of tubing and provides for reliability of CTU operations
that prevents emergency conditions on well sites. In ac-
cordance with operational and accuracy characteristics
the most acceptable are electromagnetic nondestructive
inspections, that do not require preliminary preparation of
tubing surface, and operate in a wide range of temperatures
and humidity of environment. Huge experience in this fiel2
in 1970-90 possessed VNIIGIK NPO Soyuzpromgeophysicz
(Tver) that developed nondestructive inspection of drill-
ing tubing with 0.D. 114-140 mm and tubing of geological
exploration range 42-70 mm [1, 2]. Control of the drilling
strings allowed to study dynamics of bearing capacity loss
of the tubing, establish criteria of screening, and checking
periodicity [3]. Similar activity is about to be conducted
with coiled tubing string. The peculiarity of these units
was the generation of strong magnetic fields for tubing
magnetizing, when the material properties slightly chana-
ing and accordingly slightly affect the results of the test.
The wall thickness was defined with measurements of its
magnetic resistance alteration. At that time magnetic filed
was used for detection of continuousness failures: hairlines
cracks, blisters and so on. There arose leakage fields above
these defects, that was registered with magnetic-sensitive
sensors: flux-gate meters, induction coils, magneto resis-
tors, Hall-effect devices. The type of sensor was selected
according to the task for detection of defect size [4]. The
mechanical properties of tubing material were defined with
remanent magnetization of tubing and its coercive force.
The accuracy of the measurement if geometrical tubing
properties and its defects allows to evaluate tubing con-
formity with GOST and specification.

One of the goals is to provide precise control of tubing
properties, the other is continuity of the control and reli-
ability of defect detection. In most cases this was achieved
due to sensor rotation around forward moving tubing.

Last time computer technologies allow installation of nec-
essary number of sensors around tubing and scan them with
acceptable speed, This was the way of developers (Gazprom.
Gitas, FGUP GNC RF NITAP) when developing defectoscope-
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ACIM [5], koTopble YacTUYHO pewwaioT NocTaBneHHble 3a4a4u, Ho He
KOHTPONUPYIOT CBAPHOM LWOB B NONHOM 06BbEME (He KOHTPOANpYIOT
Hanu4ne NpofoNbHLIX fedeKTos).

B 000 «M3tex» (r. Teeps) paspaGotaro CHK HacoCHO-KoMnpec-
COpHbIX TpY6 AvameTpom 60, 73, 89 M.

B coctas CHK HKT sxopar:

4 MArHUTHO-UMNYNLCHBIX TONMHOMEPa-AedheKTOCKoNa:

2 KaHana MarHUTHO-UMMYNLCHOTO ONpepeneHus nonepeyHoro
pasHocTeHa Tpy6;

4 KaHana MarHUTHO-UMNYNLCHOTO ONPeAeNeHmA NPORONLHOMO
pasHocTeHa Tpy6;

16 kaHanos marHuToCTaTUYECKOTO AetekTOCKONa nonepeyHbix
netheKToB;

40 KaHanoB MarHWTOCTaTUYECKOrO AedekTocKona NpofoNLHbIX
AedekTos;

2 INeKTPOMEXaHNYeCKNX AUamMeTpoMepa;

1 cuetyuk metpama;

1 perucrpatop Ha ocHose Notebook,

Yeranoska CHK HKT moxeT 6biTb ucnons3osaHa ANA KOHTpons
KONTIGUHIOBLIX TPYG; Npy 3TOM HeobX0aMMO YBENUYNTE KONUYECT-
BO KaHanoB Ansi BLIABNEHUA NPOAOALHEIX U NONEpeYHbIX AedeKTos,
4TOBbI He NPONYCTUTh AedeKThl B CBAPHBIX WBAX.

Cnepyer umets B BUAY, 4TO B OTHOWWEHUH KOHTPONA KOATIOBUHIO-
BbIX TPY6 noHATUe fedekTockonuu umeet Gonee WNPOKUIA CMBIC NO
CPaBHEHHIO C KOHTPONEeM 0BbIuHbIX TPY6. KonTiobuHroBas KonoHHa,
SKCNNYaTUPYACH B YCNOBUAX MHTEHCUBHBIX YNPYro-NAacTUYeCcKMX
AedOpMaLNii, NOABEPraeTCA MHTEHCUBHOMY M3HOCY, CBA3AHHOMY
€ MCronb30BaHWeM pecypca nnacTUyHOCTM marepuana Tpy6bl. 3o
MPOABAAETCA B YBENMYEHNM MUKDOTPEIIMHOBATOCTH MaTepuana Ha
yposHe 6/10KOB 3epeH, MECT CKOMNEHUR avcnokauui. CooTBeTcTBeH-
HO, Mp¥ HaMarH14MBaHUM Matepuana BO3pacraer hOHOBbI «LIymM»
MONe# PacceaHus, B HEKOTOPbIN MOMEHT OH [JOCTUTAeT KpUTUUECKOTO
YPOBHS, NOCNE Yero AanbHeiLIas 3KCnnyaTalys KOHKPETHOrO yyacTKa
TPYOL! CONPOBOMKAACTCA NOBLILIEHHBIM PUCKOM nasuHoobpasHoro
paspywenus. pu sTom pabota no onpepeneHnio xapakTepucTUKN
YETAN0CTHOTO M3HOCA oMKHA BbiTh NpoBEaEHa ANs KaX Ao MapKu
7AW, UCONL3YeMON NPU U3roTOBNIEHUM TPYG, a TaKKe ANA KA
TEXHOAOMYECKON CXeMbl NPOM3BOACTBA — CM OHA OTPAXKAETCA Ha
APOSHOCTHBIX M CTPYKTYPHbIX CBOWCTBaX CTanu (TepMo- 1 TepMome-
Xasmueckan 06paboTka, 3aUncTa NoBEPXHOCTM U T.N.).

Texsm4eckue PeLeHNs KOHTPONA KayecTsa Tpy6 umetotcs. Tak, pas-
paBorumm CHK c npobnemoit ucnonssosanus pecypca nnacTuyHocTu
MET2ANE BYPUNLHBIX TPYG PAasnuyHbIX rpynn NPOYHOCTH BCTPETUINCH
fEw sosTpone mecta gedopmauun Tpy6 (ymeHblueHue Anamerpa)

KRM=0sEIMN 3axBaTamMy. Mccenosanma No3BoANAN YCTaHOBUTL KOp-

PEARLMOHHDIE 33BUCUMOCTI MEXKAY MarHUTHBIMM XapaKTePUCTUKAMM

METEDMAN3 TPYE M UX NNACTUYHOCTBIO M 060CHOBATS AOCTYMHYIO BENN-

Sy RedopMaLNN TPYG ANA PasNUYHBIX FPYNIN NPOYHOCTH [6], uToGbI
20NYCTHT 06Pas0BaHMA TPELNH U Pa3pyleHus Tpy6.

- Maysesme ycranoctHoro paspywenus Y6T Ha cteHpe BHUMBT

#1 MOKS33N0, 4TO CPOK XKU3HW YCTaNOCTHON TPEWUHbI COCTaBARET

30 % o7 cpoKa Xu3HN pe3b6oBOro coeguHeHUs.

- Asanorusnsie paboTel No 0BecneyeHmo HageKHO IKcnnyara-
W KOATIOOMHIOBOM TPY6bI JOMKHBI 6bIT NPOBEEHBI COBMECTHEI-
YOMRMAMK CReUManncTos no gedektockonuu, npou3soguTenei

W SHCAAYETZUMOHHUKOB KONTIOBUHTOBbIX Tpyb.

- Tl =awemy MHeHu, 66110 bl uenecoobpasHo nopyyuts HM
ODrasu3osare Takylo paboty ¢ npusneyeHuem scex 3a-
HHBIX OpraHn3auui npu naesom GUHAHCUPOBAHMM
e YSSCTHHEAMY,

L. Asoemasos, U.A. KomnnekcHeiit KoHTpons Tena CBT. / W.A. flzo-
; J// Teaucsl noknagos 9-i1 BeecolosHoid Hay4YHO-TEXHUYECKON

«Hepaspywarowme pusudeckue metTogs! 1 Cpepcrsa
. MaruuTHble MeTogbl, — MK, 1981, — C. 274-275.

coiled tubing equipment. ROSEN company offers equipment
ACIM [5] that partially solve the task, but does not control
the weld seam in corpore (does not control the presence of
longitudinal defects).

Iztech (Tver) developed means of nondestructive inspec-
tion of tubing string with 0.D.s 60, 73 and 89 mm.

The set comprises:

4 magnetic-pulse thickness meters-defectoscopes;

2 channels of magnetic-pulse detection of transverse non-
uniform pipe wall thickness;

4 channels of magnetic-pulse detection of longitudinal
non-uniform pipe wall thickness;

16 channels of magnetic-static defectoscopes of transverse
defects;

40 channels of magnetic-static defectoscopes of longitu-
dinal defects;

2 electro-mechanical diameter measuring devices;

1 meter counter;

1 control unit (Notebook based).

The nondestructive inspection equipment could be
used for control of CT, for this purpose it is necessary to
increase channel number in order to detect transverse
and longitudinal defects, in order not to miss defects in
weld seams.

We should keep in mind that defectoscope regarding CT
control has wider meaning comparing to conventional tubing
control. CT string is being operated under conditions of inten-
sive elastoplastic deformations, being subjected to intensive
wear-out, connected with the use of lifetime of plasticity of
tubing material. This results in increase of micro fissuring of
material at level of grain blocks, places of gathering. Accord-
ingly, during magnetization of material there increase back-
ground noise of leakage fields, in some moments it reaches
critical level, afterwards further use of particular tubing
section has increased risk of avalanche-like destruction. The
activity aimed at detection of fatigue life should be conducted
for each steel grade, used for tubing manufacturing, as well as
for every technological process - if it is reflected in durability
and structural steel properties (thermal and thermomechani-
cal processing, surface polishing and so on).

There exist technical solutions of tubing quality control.
Developers of nondestructive inspection means with the
problem of use of drilling tubing plasticity lifetime of dif-
ferent durability grades face while checking places of tub-
ing deforming (undergage) with wedge grips. The research
studies allowed to define correlation dependence between
magnetic properties of tubing materials for different tubing
durability grades and its plasticity and prove available value
of tubing deforming for different durability grades [6] not
to allow crack generation and tubing destruction.

The research study of fatigue damage UBT at test bench
of VNIIBT [7] showed that lifetime of fatigue crack is about
30 % of screw joint lifetime.

Similar activity aimed at provision of CT reliable operation
should be conducted with mutual efforts of defectoscopy
specialists, manufacturers and operators of CT.

According to our opinion it would be worthwhile to
entrust NP CRKT with such activity with attraction of all
interested sides with share funding of the project with its
participants.

1.Dweglazov, LA. Complex control of SBT body. /LA.Dvoeglazov//
Thesis of reports of 9-th all-union scientific and technical confer-
ence “Nondestructive physical approaches and means of control”.
Magnetic methods, Mn., 1981, — P.274-275.

Ne1 mapTt/March 2006 1

AIN3IWNdIND3I ® SIIDOTONHDIIL/IUHYIOTALOIO U MNIOLOHX3L

—_—




TEXHONOTMU U OBOPYIOBAHUE/TECHNOLOGIES & EQUIPMENT

2. Neoerna3os, U.A. TexHuyeckas AuarHocTmka GypuibHsix
kononH c npumenequem CHK / V.A. [lsoernasos, H.A. bepesuna
// Tesucsl goknagos 9-it Bcecow3sHon HaYYHO-TEXHUYECKOM
KoHdepeHunu «Hepaspywawouue Gusmyeckue MeToasl 1
CPeACTBa KOHTPONsA». IneKTpoMarHuTHele metoasl. — MH.,
1981. — C. 274-275.

3. OnbIT CHUKEHWS aBapUHOCTY B yboKoM BypeHun B cuc-
Teme Ynpasneuna reonorun Tagw.CCP: 0630pHas uhdopmaums/
W.A. [lsoernasos [u ap.]. — [ywanbe : Tapx. WHTH, 1980.
— 46 C.

4. Osoernaszos, WN.A. CpapHuTENbHbIE UCCNEAOBAHUA Bbi-
ABNEHNA fedeKToB B CTaNbHbIX TPYGax MHAYKUMOHHBIM
dbepposoHaosbim metonom / UN.A. [ioernasos, B.B. Bnacos //
Jledekrockonusa. — 1971, — Ne 2. — C. 22-26.

5. Komnanus ROSEN npepnaraer KoMnnexkt npubopos ans
ABTOMATUYECKOro KoHTponsa Kontiobudra (ACIM) // Bpems
konTiobuHra. — Ne 3. — 2005. — C. 42.

6. Neoernasos, W.A., bawTaHHukos, JI.A. Cnocob oueHku
penuuuHsl gedopmauun CbT KNMHOBLIMU 3axBaTaMu. A.C.
Ne1516760 o7 11.02.1988 .

7. Wccnepoeanue 06pa3oBaHuA U xapakTep pa3suTus ycTanoc-
THBIX TPEWMH B 3aMKoBbIx coeguHennsx / W.A. [isoerna3os 1
ap.] // PHTC «bypenve». — 1981, — Ne 1. — C. 34.

2. Dvoeglazov, I.A., Technical diagnostics of drilling
strings with means of nondestructive inspection use.
/1.A. Dvoeglazov, N.A. Berezina. //Thesis of reports of 9-th
all-union scientific and technical conference “Nondestructive
physical approaches and means of control”. Electromagnetic
methods. — Mn., 1981. - P. 274-275.

3. Experience of accident rate reduction in deepwater drill-
ing in system of Geology Administration of Tadj.SSR: Review |
/ 1.A.Dvoeglazov [and others]. — Dushanbe: Tadj. INTI, 1980.
— 46 p.

4. Dvoeglazov, I.A. Comparable approaches of flaw detec-
tion in steel tubing with in inductive and flux-gate method
1.A.Dvoeglazov, V.V. Vlasov // Defectoscopy. — 1971. — No.z
— P. 22-26.

5. Company ROSEN offers set of appliances for automatic CT
control / Coiled Tubing Times. — No.3. — 2005. — P.42.

6. Dvoeglazov, I.A., Bashtannikov, L.A. The way of evaluation
of SBT deforming with wedge grip. Certificate of authorship
No. 1516760 from 11.02.1988.

7. The research of formation and generation of fatigue cracks
in interlocks /I.A.Dvoeglazov [and others] // RNTS Burenie.
— 1981, — No.1, — P.34.

LUADATATY GAXPA3OBUYY
TAXAYTAUHOBY - 60 JIET!

JIOKTOP 3KOHOMWYECKNX HayK, TeHepanbHbil AUpeK- Lo
Top 0AO “TatHedTb» Wadarar Paxpasosuy Taxaytau-
HoB poaunca 23 anpena 1946 roaa B cene Abppaxma-
Hose AnbMeTbeBckoro paioHa Tatapckoit ACCP.

Mocne oKOHYaHMA HeTAHOTO TEXHUKYMA Hayan
TPYAOBOM NyTh B 1964 rogy NOMOLWHUKOM BypunbLimka
AnbmeTbesckoro YBP, notom pabotan oneparopom
no fo6biye HedTH, MacTepoM NOA3EMHOrO peMoHTa
CKBaXMH, HayansHukom uexa [,

B 1971 rofly okoH4Mn MOCKOBCKUIA MHCTUTYT HedTexumuyec-
KOi1 ¥ ra3080il npoMblneHHocT nmenn N.M. TybxuHa.

€ 1978 no 1983 rop LWadarar ®axpa3osuy paboTan Hauasb-
Hukom HIMY “MxanunsHedTs”, nocne 370r0 48a roaa BO3rasan
HIQY “AnbmeTtsesHedTs”.

C 1985 no 1990 rogsl 6bin nepebiM cexpeTapem JIeHUMHCKO-
ro ropkoma naptuu, a ¢ 1990 no 1999 ron paboTan masHbIM
MHIKEHepoM, @ 3aTeM W NepebiM 3aMecTUTenem reHepanbHoro
pupektopa 0AO “TatHedTs".

28 anpens 1995 r. LU.®. TaxaytauHos 6bin n3bpaH genyrarom
loccoseta TatapcTaHa ot okpyra Ne 93 (TepputopuansHbiil He-
draHo#). BannoTMpoBancs Kak He3aBUCHMbIA KaHaupar. Ynex
Komuccun foccoseTa no Bonpocam 3KOHOMWUYECKOTO pasBnTus
1 pedopm.

21 wioHA 1999 r. 661 Ha3HAYeH reHepanbHbIM AUPEKTOPoM
0AQ “TatHedTs “.

C uions 1999 ropa — unex Coseta aupektopoe HaHka “Ak bapc”
(r. Kazaub). B atom xe rogy L. ®. Taxaytauros 66in n3bpaH npea-
ceparenem Coseta gupektopos 0AQ “HukHekamcKui HI3 ",

B uioHe 2000 roga n3bpax yneHom Coseta AupeKTOpoB 0AO
“PUTIK “.

C wions 2000 — npeacenatens cosera aupextopos 0AO “Hux-
HeKaMCKLWnHa “.

No3ppasnaem Wadarata @axpasoeuya c 60-neTuem vixKenaem
37,0POBbSA, JaNbHEAMX TBOPYECKMX YCIEX0B 1 AonroneTHs!

Konnextus HN «LIPKT», Mpynnst @[] u pepakuyuu xypHana

SHAFAGAT FAHRAZOVICH
TAHAUTDINOV IS 60!

Doctor of Economy, chief director of “Tatneft’
Shafagat Fahrazovich Tahautdinov was born on 23
_ April 1946 in Abdrahmanov village, Almetievsk region.
Tatarskaya SSR.

After graduation from technical school he started
- working in 1964 as a borer’s assistant in Almetievsk.
His subsequent working experience included working
as petroleum production operator, oil well repairman,
machine-shop manager.

In 1971 he graduated from I.M. Gubkin Moscow Institute of
oil and gas.

From 1978 to 1983 he worked as chief of “Dzhalilneft”,
after then during two years he continued working as a chief
of Almetievneft of Tatneft association. From 1985 up to 1990
S.F. Tahautdinov worked as a main secretary of Communist
Party Committee and from 1990 to 1999 he worked as a chief
engineer and deputy director of Tatneft association.

In 28 April 1995 S.F. Tahautdinov was elected a Member
of Parliament of Tatarstan from 93rd territorial district as an
independent candidate. He is a member of State commission
of economical development and reforms.

On 21 June 1999 he was appointed chief director of Tatneft
association.

In July 1999 Sh. E. Tahautdinov became a member of “Ak
Bars” bank Directors Council (Kazan). The same year he was
elected a president of Directors Council of “Nizhnekamsk
Industrial Plant”.

InJune 2000 S.E. Tahautdinov was elected a member of Directors
Council of “Russian innovation fuel-energy company” (RITEK).

In July 2000 he became a president of Directors Council of
“Nizhnekamskshina”.

We congratulate Shafagat Fahrazovich with 60 years and wish
goof health, success and longevity!

Collectives of CRKT, FID Group
and Editorial Staff of CTTimes magazine.
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NO3APABNISEM!

Pepakuua xypHana «Bpemsa konTiobuxray nos-
Apasnaer HadanbHuka Cyprytckoro YITHM u KPC
0AO «CypryTHedteras» Jleonapga Muxaiinosuya
Koyetkosa c 3awuToit JOKTOPCKON AuUccepTaLum
Ha Temy «CuCTeMHbIE NOAXOALI M peweHus npobnem
UHTEHCUDUKALMKM BEIPABOTKY TPYAHON3BAEKAEMbIX
3anacoB YrneBofjOPOAHOrO ChipbA». 3acegaHue
AWCCepTauUoHHOrO coBeTa cocToanock 15 gekabps
2005 r.

Okono 40 % puccepraumn NoCBAILEHO KONTIOBUH-
rogeiM TexHonoruam 8 Cypryrckom Hedrerasosom
paitoHe. BaXHOCTb pa3BUTUA ITUX TEXHONOTHIA ANA OTpacnu
TpyAHO nepeouexunts. lucceprauus fleowapga Muxaitnosuya
U ee 3auuTa — o4epeHoe TOMY NOATBEPHKAEHUE,

B CypryTckom ynpasnexnn no nosbiwexnio Hedreotaum
NNacToB W KanWTanbHOMY PEMOHTY CKBAaMWH, BO3MNaBNAeMOM
JI.M. KoyeTKoBbIM, yCNewWwHo BHEAPAIOTCA HOBbIE KONTIOBUHTO-
Bble Pa3paboTky OTeYeCTBEHHbIX 1 3apyBexHbIX huUpM.

JleoHapa Muxaitnosuy sBnsercs yyacTHukom paga Beepoc-
CUACKMX KONTIOONMHrOBLIX KOH(EPEHLMiA, aBTOPOM 60NbLOro
KONMYeCTBa CTaTel 1 YN1eHOM PeflakLinOHHOTO COBETa JypHana
«Bpema konTiobUHIa» C MOMEHTA 0CHOBaHUA U3AaHUA.

Mo3ppaensem JleoHapaa Muxaitnosnya u xenaem emy aanb-
HEMLINX YCNEeXoB B ero NpodeccuoHanbHoil feATenbHOCTY.

C yBameHuem,
konnektue HN «UPKT», rpynnbl ®U[] u peaakuma mypHana.

NMO3APABNISEM!

Pepakuma wypHana «Bpems konTiobuHra» noapas-
NAET 3aMEeCTUTENA HayanbHWKa YnpasaeHus no gobsiye
rasa u konaeHcara OAQ «fa3npom» Muxauna lpuropse-
Buya [eiixmana c ycnewHoi 3awmroi 17 aekabpa 2005 r.
KaHAMAATCKOW AuccepTaumu Ha Temy «Paszpabotka u
COBEPIIEHCTBOBAHUE TEXHONOTUIA PEMOHTA ra3oBbIX
CKBAXKMH B YCNOBUAX NOBbIWEHHLIX NIACTOBbIX AaBne-
HUI M MHTEHCUBHOTO 06BOAHEHUA 3anemeiiy.

3auwmra paboTbl cocTosnack Ha 3acefanuun guc-
CepTaunoHHoro coseta npu TIOMEHCKOM rocygap-
CTBEHHOM Hed)TerasoBoM YHUBEPCUTETE, Hay4YHbIN
pyrosoautens — npodeccop I.11. 303yns.

bonbwas 4actb guccepraumoHHoi pabotel M.T. leiixmana
NOCBALEHA PA3BUTMIO M COBEPLIBHCTBOBAHWIO KONTIOOUHIOBBIX
TEXHONOTMI B ra30BOW OTPACAH, TAE UX AONA NPU PEMOHTHBIX
paborax coctasnser 40 %.

Mog pyxosoacteom M.T. leitxmaHa HauuHas ¢ 1994 r. ocy-
WECTBAANNCL MHOTUE MPOEKTHl B ra3oBol oTpacnu. Muxaun
[puropsesuy KypupoBan OANH U3 NEPBbIX NPOEKTOB N0 CO3Aa-
HMIO OTEYECTBEHHON ycTaHoBKM rnbkux Tpyd (YKB «KonHacy,
r. Mocksa). B HacToswee BpeMs NPaKTUYECKM BCe pernameHTs Ha
npon3soacTeo paboT B razogobsisaioweit oTpacnyu pazpaboTaHs
NOR 870 PYKOBOACTBOM 1M60 NPK HENOCPeACTBEHHOM Y4aCTUM.

M.T. Teixman senserca asTopom Gonee 50-T1 neyatHbix pabor,
12-7w CTaTel B Hay4HO-TeXHWUYECKUX KypHanax, obnagatenem
9-TH NETEHTOB W aBTOPCKMX CBMAETENLCTB Ha W306peTeHue.
Owono 50-Tv nybaukauui NOCBAWEHO KOATIOBMHTY. Muxann
[Duropsesus ABAAETCA KPYNHRHLNM CNELUanUCTOM NO KONTIO-
Busry & DAD «fasnpom» 1 HedTera3oBoi 0Tpacu B LEAOM.

Noaapasnsem Muxauna [puropbesnya v kenaem €My YCNexos B
NPODECCHORANSHOM AEATENLHOCTH, HOBBIX LOCTUKEHNIA, YAG4M.

C yzamesmnem,
wonnesTwe HI «UPKT», rpynnel ®UJl n pepakuus xypHana.

CONGRATULATIONS!

The Editorial Staff of Coiled Tubing Times magazine
congratulates the Head of Surgut administration for
oil recovery stimulation and well workover of Sur-
gutneftegaz Leonard Mikhailovich Kochetkov with
presentation of thesis for a Doctor’s degree “System
approaches and solutions of stimulation issues of
difficult oil reserves recovery”.

The hearing of dissertation board took place on
15-th of December 2005.

About 40 % of the thesisis dedicated to coiled tub-
ing technologies in Surgut oil and gas district. It is
difficult to overestimate the importance of development of these
technologies for the industry. The thesis of Leonard Mikhailovich
and its presentation - is another confirmation of this fact.

Surgut administration of formation oil recovery stimulation
and well workover, headed by L.M. Kochetkov have been suc-
cessfully implementing the new coiled tubing developments
of domestic and foreign companies.

Leonard Mikhailovich is a participant of a number of All-Rus-
sian CT conferences, author of many articles and a member of
Editorial Staff of Coiled Tubing Times Magazine from the date
of its establishment.

We congratulate Leonard Mikhailovich and wish him success
in his professional activity.

Sincerely,
Collectives of CRKT, FID Group and Editorial Staff of
CTTimes magazine.

CONGRATULATIONS!

The Editorial Staff of Coiled Tubing Times
magazine congratulates Deputy Chief of Ad-
ministration for gas and condensate recovery of
Gazprom Mikhail Grigoryevich Geikhman with
successful presentation on 17-th of December
2005 of the Ph.D. thesis “Development and
improvement of gas wells servicing technolo-
gies under increased formation pressure and
intensive deposit watering”.

The presentation took place by dissertation board
of Tyumen State Oil and Gas university, head of
research - professor G.P. Zozulya.

The biggest part of the thesis of M.G.Geikhman is dedicated
to development and perfection of coiled tubing technologies
in the gas industry, where their share in workover operations
amount up to 40 %.

Under the direction of M.G.Geikhman, since 1994 there were
fulfilled many projects in gas industry. Mikhail Grigoryevich
controlled one of the first projects of domestic coiled tubing
unit creation (Konnas, Moscow). Nowadays almost all the regu-
lations for gas recovery industry jobs are developed under his
direction or his immediate assistance.

M.G. Geikhman is the author of over 50 publications, 12
articles in research magazines, holder of 9 patents and certifi-
cates of authorship for inventions. About 50 of his articles are
dedicated to coiled tubing. Mikhail Grigoryevich is the widely
recognized specialist in coiled tubing of Gazprom and in oil
and gas industry in general.

We congratulate Mikhail Grigoryevich and wish him success
in his professional activity.

Sincerely,
Collectives of CRKT, FID Group and Editorial Staff of
CITimes magazine,
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TEXHONOMMN 1 OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

OCOBEHHOCTU NPOBEAEHUSA

BOAOUIOJIALMOHHBIX PABOT
C UCMONb30BAHNEM KONTIOEUHIOBBIX

YCTAHOBOK B YCJIOBUAX AHIL,

R.R. Sakhabutdinov

D.N. Khadiev

AA. Akhmetov

(Stimulation and well workover
‘administration, Urengoigazprom)

B HacTosuee spems Gonee 80 % BCeX PEMOHTHbIX paboT Ha
ra3oBblX CKBAMMWHAX HanpaeneHo Ha orpaHuyeHune U NUKBU-
AaUMI0 NPUTOKA NNAcToBOM BoAbl. Ha 6oNbWMHCTBE ra3oBbix
MECTOPOXAEHWUIA B CBA3M C HAXOKAEGHMEM UX HA 3aKII0YUTENb-
HOIA cTaguu paspaboTku nposegeHne 3TuX paboT 0CNOMHEHD
W3-33 HaNM4YUA aHOMaNbHO-HU3KUX NNACTOBLIX AABNEHMIA:
W30NALWOHHLIE pa6GTbI C UCNOoNb30BaAHUEM TPEAAMLNOHHBIX Me-
TOMOB HEraTUBHO CKa3biBaeTcs Ha KONNEKTOPCKUX CBOWCTBAX
MPOAYKTUBHbLIX NNACTOB BCAEACTBUE BO3€UCTEMA PacTBOPOB
rylweHun.

OaHWM M3 cnocoboB NpoBeeHns M30AALNOHHbIX paboT, uc-
KNI0YaKUMM YKa3aHHbIe HELOCTATKW, ABNAETCA UX BbINMONHEHWE C
MCNoNL30BaHWUEM KONTIOBOUHIOBLIX YCTAaHOBOK.

B HacTosuiee BpeMs KONTIOOUHT Wupoko ucnonb3yetca 8 000
«YpeHroiirasnpom» Ana BOLOM30NALMN B ra30BbiX U Ta30KOHAEH-
CaTHbIX CKBAXMWHAX YPEHIOMCKOro MecTopoXaeHNA.

Mpu pa3paboTke TeXHONOT M PEMOHTHO-U30NALMOHHBIX paboT
YYUTBLIBANOCH, 4TO ANA CHUMEHWA BO3[EACTEUA TEXHONOTHYEC-
KUX JUKOCTENH HA npu3aboiiHyio 30HY NNacTa BOOM30NALUOH-
Hble PaboThl AOMKHLI MPOBOANTLCA B YCNOBUAX PEryNnUpyemMon
genpeccumn Ha nnacrt, T.e. KOrga He NpoucxonuTt HW NPUTOKA
rasa U3 nnacra, Hu GUAbLTPaLMK B NNACT TEXHONOTUYECKMX
WUAKOCTEN.

Mpu 3TOM JOMKHO BLINOAHATECA ycnosue [1, 2]:

Pu;rzP3:PJJ+ZP£:P>+prghE £ (1}

rae: P — nnactosoe gasnexue, M1a;
P, — nasnenue Ha 3aboe, a;
P — naeneHwue Ha ycTbe, Ma;
P, — cymma ruapoctaTuyeckux AasneHuit Bcex
WUAKOCTEN, HAXOAALMUXCA B CTBONE CKBAMXMHBI, [1a;
P, — NNOTHOCTb KAKAOTO PacTBOPA, Kr/m?;
h.— BbicoTa cTon6a KaXaoro pacreopa, M;
g — ycKkopeHue ceobogHOro nageHus, m/c .

[Inf BLINONHEHUA YCNOBUA PEryMpPYeMoil aenpeccuu paboTsl
NpPOKU3BOAATCA B Cregyiolem nopaake (puc. 1).

Mepep BoinonHeHuem paboT, ANR NPOEKTUPOBAHUA NpoUec-
Ca 33aKa4yKu, NpoOBOJATCA ra3ofMHaMu4ecKkue uccnefoBaHmna
(TAW) [3, 4], B X0 KOTOPLIX YCTaHaBAWBAKOTCA CTaTUYECKOE
fasnexue Ha yctbe (P_) ¥ AaBREeHMA Ha yCTbe Ha pa3iuy-
HbIX pexumax paboTbl ckBamuHe. Kpome 37010 NPOBOANTCA
UccneoBaHue Ha CTPaBAMBaHMe W ONpefenfeTca BpeMA, 3a
KOTOPOE B CKBAMMHE BOCCTaHaBAMBASTCA CTaTUYECKOe faBne-
HUWE nocne ero MAaKCMManbHOrD CHMMEHMA, HE Bbi3bIBAOWErD
pa3pywenus MN3M.

P.P. CaxabyTonHoB,
O.H. Xagwes ,
AA. AxmeTos

{YnpaeneHwue nateHcudukaLim M pemoHTa
ckBaxunH 000 «YpeHrohrasnpom»)

PECULIARITIES
OF UNDERBALANCED

WATER SHUTOFF ACTIVITIES
WITH COILED TUBING UNITS

Today over 80 % of the total volume of gas well servic-
ing activities is aimed at restriction or water shutoff of
formation fluid inflow. Fulfillment of the mentioned
jobs on majority of the gas fields is complicated with
abnormally low formation pressure, as they are on a later
stage of development. Because of this fact water shutoff
activities with conventional approach have negative
effect on collector properties of pay zones because of
well killing.

One of the ways to perform water shutoff, excludinc
the mentioned disadvantages is to conduct the activity
with CTUs.

Today the units are widely used by Urengoigazprom ir
order to conduct water shutoff in gas and gas condensats
wells of Urengoi field.

Developing approaches of water shutoff they considerec
the fact that in order to reduce effect of technologica
fluids on bottomhole formation zone, the water shuto
activities should be conducted under controlled under-
balanced conditions. That is when there is no gas inflow
from formation, no filtration of technological fluids int:
formation.

The following condition should be observed:

P,~P,=P,+) P,=P+> pgh (1)

where:P_ — formation pressure, Pa;
P - bottomhole pressure, Pa;
P - wellhead pressure, Pa;
P.— the total value of hydrostatic pressure
of all fluids inside wellbore, Pa;
p, — density of each solution, kg/m’*;
h. — each solution column height, m;
g - gravitational acceleration, m/s?

In order to meet conditions of controlled underbalances
conditions the activities are performed in the followinz
order (fig.1).

Before conducting any activities, in order to desigs
pumping pattern they conduct gas-dynamic research [=
4], in the course of the research they fix static pressur=
of the wellhead (P ), and wellhead pressure of different
operating modes of the well. Besides, they study bleec-
ing and estimate time, necessary to recover the static
pressure inside the well, after its maximum bleeding
which would not cause bottomhole formation zons
destruction.
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Puc. 1. Cxema nposeaeHus 30NALMOHHBLIX PAGOT C UCNONB30BAHMEM KONTIOBUHTOBOI YCTAHOBKM
Fig.1. The draft of isolation activities using coiled tubing unit

Pa6oTbl no BogOM3ONALUK BEAYTCA B cheaylolleil nocnegosa-
TeNLHOCTK!

1. MoHTMpyeTcs konTiobuHrosas ycraHoeka, BT cnyckaercs o
noj0WBbLI M30NMPYEMOro UHTEPBANa.

2. ToToBATCA HeobxoAUMbIE 0OBEMbI TEXHONOMMYECKUX pac-
TBOPOB.

3. CHMKaeTcA faBneHne raza B CTBONE CKBAXMHbI MyTeM CTpaB-
NWBaHUA.

4. B B/IT 3akaunsaetca bypepHan MUAKOCTb, 06bEM KOTOPOIA
PaccyHMATBIBAGTCA UCXOAA U3 YCNOBUA 3aN0NHEHUA NpoCTpaHCTBa
mexay BAT u HKT po yposHs, nossonatowero co3aars MUHUMAaNb-
HOE NONOXUTENbHOR AaBNeHWe ra3a Ha YCTbe B MOMEHT BbIX0Ja
NepBbIX NOPUKUIA W3onupyloulero coctaega U3 6awmaka BAT. 3To
NO3B0NAET KOHTPONIMPOBATL ENPEeCCHI0 B X0 onepaunu.

5. 3aKayMBaeTca pacyeTHsli 00bEM M30NMPYIOWEro COCTaBa, on-
DEJJ,E.HHEMHH MCxXopa U3 reoMeTpuyYecKnx pasMepoe Co3aaBaemoro
M30AALUMOHHOTO 3KpaHa.

[LlvameTp KOHTYpPa M30NALMOHHOIO 3KpaHa onpefenseTca pa-
avycom npu3aboiHOM 30HE CKBAWMHBI, KOTOPbIMA, MO ONbITHLIM
LA2HHbIM, NPUHUMAEM: N5l TPELUWHOBATLIX KONNEKTOPOR — 2+2,5 M,
ANS TeppureHHbix — 1,5+2 m [5, 6].

BeICOT2 U30NALMOHHOIO IKPaHa NPU NUKBUAALNN 3aKONOHHbIX
NEDeTOKOB NPUHUMAETCA paBHOW 3+5 M, a Npu oTceyeHun obBog-
HUEBLIMXCA MHTEDBANOB OHA paBHa TONWKWHe nionupyemoro nnacra
+5...10 M.

6. Npou3BOAUTCA NPOAABKA U30NUPYIOWEro COCTaBa K M30u-
DYEMOMY MHTEpBany.

O06wem NpoaaBoYHON MUAKOCTH ONpeleNseTca BHYTPEHHUM
obsemom BAT:

_ by @3)
ﬂp 4

TSt d_, — BHYTpeHHui Auametp BT, m;
L. — annHa B/IT Ha GapabaHe ycTaHOBKM, M
(I, =1600 w).

The water shutoff activities are preformed in the follow-
ing sequence:

1. CTU rig up, CT is run to the bottom of the isolated
section.

2. Preparation of the necessary quantities of technologi-
cal solutions

3. Wellbore pressure bleeding

4. Pumping of the spacer fluid into CT, the volume of the
fluid is estimated from space filling between CT and tubing
string to the level, that allows to create minimum gas posi-
tive pressure on wellhead at the time when first portions
of isolating composition are leaving CT bottom. This allows
controlling underbalanced conditions.

5. The estimated volume of isolating agent is pumped,
that is calculated on a basis of geometrical properties of
the crated isolation screen.

The pattern diameter of isolation screen is defined
with radius of bottomhole formation zone, according to
experimental data for fractured reservoirs 2+2,5 m, for
terrigenous - 1,5+2 m [5, 6].

The height of isolation screen when eliminating behind
the casing flows is accepted to be 3+5 m, and when cut-
ting watered intervals it is equal to thickness of isolated
formation +5...10 m.

6. The isolation fluid is being forced through to the sec-
tion to be isolated

The volume of the fluid is defined as internal CT vol-
ume:

_ ™l )

np 4

where:d - CTLD. m;
[, - CT length of CT reel, m
(I, =1600m)
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TEXHONOTMU U OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

NMocne Bbixopa nepebix 0,2 M* cocTasa yepes Gammas SAT

NPoAaBKa MPOU3BOAUTCA C OIHOBPEMEHHEIM MOSLEMON FERas
Tpy6bi, Npy 3TOM CKOPOCTb NoAbeMa BAT NoABMPIETER € yserom

CKOPOCTM 3aKauKM C YCIOBMEM, YTOOBI NPy AOCTIMEHmN Bamns-

kom BJIT pacyeTHo# my6uHbI NPOAABKa 3aKoxsmaacs (71

7. BT n3BNeKaeTca N3 CKBAXUHbI M OYMLLZETCR OT OCTETROS M0
NUPYIOLLEro COCTaBa NyTeM MPOKaYKu NPOMBIBOYHOTD DatTetia.

8. Mpon3BoAMTCA NPOJiABKA TAMNOHUPYIOWEr0 COCTaSS & nRacy
nojayeil ra3a oT CKBaXMHbI-A0HOPA UK 3BTOHOMHOTD MCTOSHMAE
(ycTaHOBKW HarHeTaHua rasa).

9. YcTbe CKBAMKMHbI FTEPMETUIUPYETCA Ha BDEME DESTHDOSaRNE
M30NMPYIOLEro COCTaBa, KOTAA Ha YCTbe NOARSPMMESETCR noc-
TOfHHOE faBneHue rasa. [pu HeoOXOAUMOCTH NPOMIE0ANTCR
Noflaya raza B CKBaMMWHY WNU ero CTPaB/WBAHME YEDES AMHMD
ApOCCeNUpOBaHUA.

MpeumyuiecTsa u 0TINYUTENbHbIE 0CODEHHOCTH NDEAROMEHHON
TEXHONOTUK:

— Ha npomemyToYHbIX 3Tanax onepaynn COXPaHanTCs YCAosua
[lenpeccum, 4To UCKNI0YaeT NPOHMKHOBEHMUE BydepHsix pacTeopos
B NNIACT, M 06ECNeYNBALTCA COXPaHeHe DUNETPELHOHHO-EMKOCT-
Hbix cBoitcT (PEC) NnpoAyKTUBHOrO rOpPU30HTA.

— Wcnonb3oBanue KOATIOGMHIOBLIX YCTAHOBOK MO3BOARET A40-
CTaBWTb COCTaBbl HEMNOCPEACTBEHHO K U30NUPYEMOMY WHTEpBany
M TEM CaMbiM COKPaTUTb 30HbI CMELWEeHWs PacTEOpPOs, NOBLICUTL
CeNeKTMBHOCTb BO3AENCTBUA U IPHeKTUBHOCTS pabor.

HecmoTpa Ha BbicoKyio 3bheKTUBHOCTb, UMEETCA paa npobnem
NPy BbINOJAHEHUU PaboT, CBA3AHHBIX CO CneunduKoi UCnonb3o-
BaHWA rubkux Tpyo:

1. 3HaumTeNbHbIE rMAPABNHMYECKUE CONPOTUBAEHMUA B KonoHHe BT,

Hanuuue 3HaunTenbHbIX FMAPABAUYECKUX NOTEPL AABNEHUA 13-
3a Manoro NPOXOAHOTo ce4YeHus KonoHHbl BT, BenuymnHa KOTOpbIX
NPaKTUYECKN He 3aBUCUT OT rMyOuHbI CKBAMMHBL. 3TO CBA3AHO
€ TeM, 4TO, He3ABUCHMO OT KOHCTPYKUMW CKBaMWHLI, PacTsopsl
NpoOKaynBalTCs Yepes BClo KoNoHHy B/IT, B ToM uncne n Hepes Ty
ee 4acTh, KOTOpas HamoTaHa Ha 6apabaH.

Mpu 3TOM B X0f1€ pacyeTa ruapaBAMYecKoil NporpamMmel AONON-
HUTENBHBIM OrPaHUYMBAOLLWMM Ebal(TG[JUM ABNAeTCA 3HAYNUTENEHOE
CHIKEHWE YCTaNOCTHOW MPOYHOCTM TPYObI NPK HAMaTLIBAHMK Ha
HapabaH W cMaTbiBaHUM C HEro NOA WU3OLITOUHBIM BHYTPEHHUM
pasneHuem Gonee 21,0 MMa [8]. MNo3Tomy gasneHne HarHeTaHua
wupkocTy 8 BJIT orpaHnyMBaeTCA He NPEAeNOM NPOYHOCTH TPYObI 1
He napameTpaMmu HaCOCHO YCTaHOBKM, @ BENIMYMHOM YCTaNOCTHO
npoyHoctu BAT.

Puc. 2. Inopa pacnpeaenenus Aaenexui 8 ruéroi Tpybe (BAT)
Fig. 2. Epure of pressure distribution inside CT string

~ After the first 0.2 m’ of the composition is leaving =

: "m of CT the forcing trough is conducted simultanesc
~ with CT POOH, the CT tripping speed is selected conside=
pumping speed on condition when CT bottom reaches =
project depth the forcing through is over [7].
7.CT is retrieved from the hole, and cleaned from rema= -
ing composition by means of pumping through of flust:
agent.

8. They conduct forcing through of plugging solution =
formation with gas pumping from donor-well or indepenc="
source (gas pumping unit).

9. The wellhead has been sealed for the time of respe=
of plugging solution, during the time the pressure of =
wellhead is maintained constant. When necessary they pe=
gas into the well or bleed it via throttle line.

The advantages and distinctive features of the offe=
technology are:

- Inthe course of intermediate stages of the job they m==
tain underbalanced conditions, that eliminates gettinz
the buffer solutions into formation and filtration-volume=
properties of the pay zone remains constant.

- The use of CTUs allows to convey compositions -
the isolated section, and thus reduce zones of solut
mixing, increase selectivity of the action and job =
ficiency.

Despite high coiled tubing efficiency there is a numbe:
issues connected with job fulfillment, these are connec=
with specificity of CT use. They are: I

1. Significant hydraulic resistance in CT string

The presence of significant hydraulic pressure losses ==
to relatively small cross section area of CT string, the los=
value does not depend on well depth. This is connec=
with the effect that regardless of well design, solutions =
pumped throughout the CT string, as well as through =
part spooled onto the reel.

In the course of hydraulic calculations the additio==
restricting issue is the significant reduction of fatic:
strength as it is being spooled/unspoiled from the reel unc=
internal pressure exceeding 21.0 mPa [8]. The pressur= -
fluid pumping to the CT is restricted not with tubing brez:
ing point and not with pumping unit properties, but w=
tubing fatigue strength.

L., — oBwas anvHa rmbkoi TpyGel/Total length of CT

o rmyBuHa cnycka rubkoi Tpybel B ckBaxuHy/CT running
depth

P, —naeneHvie HarHetaxna/Pumping pressure

P . — Aaenenxne ruapocTtatuyeckoe/Hydrostatic pressure

P,— nasneHue s cksaxuHe y bawmaka rnbkoin Tpy6ei/Well pressure
near CT bottom

P.., — Nepenag nasnenns Ha bawmake/Bottom pressure drop

E.]'—-'. ]
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2. Pa3pbiB cNNOWHOCTY NOTOKA TAMNOHMPYIOLLUX MATEPUANOB.

PaccMoTpum cxemy BLINONHEHNA TEXHONOTUYECKIUX ONEepaLuil ¢
UCNOJIb30BaHMEM KONTIOOUHIOBBIX YCTAHOBOK, OCHOBHBIE YCNOBUSA
u thakTopsl, BAMAKOWME HA daBneHus B KonoHHe BT,

Pacnpenenenue paeneruit B konoHne BT moxHo onucath
VYpaBHEHUEM:

P,=P,+P_-AP . (4)

rae P, — 3aboiiHoe pasneHue, MNa;
P — pnasnenue Harueranus, Ma;
P, — rvppocratuyeckoe fasnenue, Ma;

AP — rugpasnuyeckue notepu, Ma.

3niopa pacnpefeneHus fasneHuit B 6e3mydToBON ANUHHOMED-
Hoil Tpybe npuseaeHa Ha puc. 2.
lMocne npeobpa3sosaHuii ypasHeHue (4) npumer sug [9, 10]:

AL ,
P ~P = T;‘” PO’ + KpQ* —pgH ;1 . (5)

rme A — Ko3(UUNEHT rMapaBAUYECKUX CONPOTUBAEHWIA;
d — BHyTpeHHWit guametp BT, m;
L, — anuva BAAT 8 6apabaue, m;
Q — pacxog wuakocTu, m*/c;
P — NNOTHOCTL 3aKa4ynBaeMoin MUAKOCTH, Kr/M?;
K — 0606LWeHHbIN KOIDPUUMEHT MECTHBIX
COMPOTUBJIEHWUMW, M™*;
H,y — mybuHa cnycka BAT B cKBaXuHy, M.

W3 naHHoro ypasHeHWA CNEAYeT, YTO B ONpPeeneHHbIX cayya-
AX TMAPOCTATUYECKOE AABNEHUE MOMKET NMPEeBbICUTL CyMMapHYI0
BENWYWUHY TMApPaBAMYECKUX noTepb Hanopa ana Yactu BAT, cny-
WIeHHOW B CKBAXWHY. [Py 3TOM BEAWYUHAE PA3HOCTU faBNeHuit B
YpaBHEHUW NPUMET OTpULaTeNbHOE 3HAYeHWe. 3To 3HAYUT, YTO B
AaHHOM Cny4ae MOMKET NPOM30MTHU pa3pbiB CNOWHOCTK NOTOKA
wugkoctu B BAT.

lMpu pa3spbie noToka TeopeTUyeckune hopMynbl ANA pacyerta
peXuma Te4YeHUA U NOTEPb HANOPa CTAHOBATCH HEMPUMEHUMbIMMK,
T.e. TMAPABANYECKUIA pPacyeT CTaHOBUTCA HEBO3MOMHbIM, Kpome
TOro, NOCKONbLKY AABIEHKE NPU ITOM NAJAET HUKE JABNEHUA HACHI-
LEeHHbIX N3ap0B, TO MPOUCXOAMT BCKMNAHMe XuaKocTu. NosegeHne
KOANOUAHBIX CUCTEM B YCAOBUAX KUNEHUA NPAKTUYECKN HE U3Y4EHO
W B HAY4HOW NuUTepaType He onucaHo. Mo3ToMy JONOAHUTENbHbIM
ycnoBueMm npu blbope rMApaBIUYEcKUX PEMMOB 3aKadyeK AB-
NAETCA NpesbileHUe rMApPaBANYECKUX CONPOTUBIEHUA B Y4acTU
rubkux Tpy6, HAXOAALWMXCA B CKBAKMHE, Hafl TMAPOCTATUYECKUM
pasneHuem cronba wuakoctu 8 BAT.

[ins onpenenerns MUHUMAaNLHOTO PACcXoaa 3aKa4yKu U30NUpPYI0-
lWux cocTasoe Yepes bJIT, npu KOTOpOM He NpOM3oHAET paspeliBa
CNAOWHOCTU NOTOKA, BOCNONb3YeMCA ypaBHeHuem (6):

P,=F, % pgH g
Q_mm - S?LL - . (6)
p( LT i K‘)

2 35
Td

AHanu3 NaHHOro yYpaBHEHUS NOKA3LIBAET, YTO BENUYUHY
MUHMMAaNbBHOTO pacxona MUOKOCTU Ha NPaKTUKe MOXHO pery-
NWPOBaTh BENUYUHON 0606IWEHHOrO KOIPMUUUEHTE MECTHLIX
conpoTuBAEeHNi K, KOTOPbIA 3aBUCUT OT 3a60MHON KOMNOHOBKM
BAT, a Takxe nogbopoM CBOWCTB M NNOTHOCTH 33KAYMBIEMEIX
KUOKOCTEMN.

2. The breaking of cementing admixture flow entirety

let us consider the job sequence with CTU, the gen-
eral conditions and issues affecting the pressure in CT
string.

Itis possible to define pressure distribution in the CT sting
with equation:

P,=P +P_-AP . (4)

where P_- bottomhole pressure, Pa;
P_- pumping pressure, Pa;
P, - hydrostatic pressure, Pa;
AP — hydraulic losses, Pa.

The epure of pressure distribution inside CTU is given on
fig. 2.
After reforming the equation (4) is as follows [9, 10]:

8\Ly;y )
P_,-R,:ng +KpQ” —pgH yr , (5)

where A — the ratio of hydraulic resistance;
d-CTID, m;
L - CTreel length, m;
Q - flow rate, m*/s;
p - density of the injected fluid, kg/m?;
K - the general ratio of local resistance, m™;
H, - CT running in depth, m

The equation suggests that in some cases hydrostatic
pressure could exceed the total value of hydrostatic losses
of the flow for CT section, run in hole. The value of diffe-
rential pressure would be negative. This proves the fact the
in this case there could appear the breakage of entirety of
the flow inside CT.

When the flow is broken, the theoretical equations for flow
regime calculation and pumping losses are becoming unus-
able, that is hydraulic calculation is not possible, besides,
as the pressure is dropping below the pressure of saturated
vapor, there appears fluid boiling. The behavior of colloid
systems under boiling conditions is unknown, and is not
described in scientific literature. Because of the fact the
additional condition when choosing hydraulic pumping
regimes is the exceeding of hydraulic resistance in the sec-
tion of CT, that are inside the well over hydrostatic pressure
of liquid column inside CT.

In order to determine the minimum fluid flow of isolating
mixtures through CT that would not cause breaking of flow
entirety let us use the following equation:

P, =P, +pgH gy

8L, . (6)
e

Q_\H.U[ 2

p(

The analysis of the equation suggests the value of mini-
mum fluid flow could actually be adjusted with value of
generalized ratio of local resistances — K, which depends
on CT assembly, as well as with selection of properties and
density of injected fluids.
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TEXHONOTMU U OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

3. CnoxHocTu B obecneyeHun CeneKTUBHOCTH 3aKayku M30NUpy-
HOWMWX COCTAaBOB, HanM4yme NOCTOAHHOMO NPUTOKA rasa e npouecce
TEeXHONOTNYeCKoid onepaumu.

OnbIT U30AALMOHHBIX PaboT ¢ ncnonb3oBaHuem rnbroi Tpyosl
NOKa3bIBAET, YTO CRNEKTUBHOCTL BO3ENCTBUA MOXKHO 0becneyuTs
C NPUMEHEHWEM CrielnanbHbIX TEXHUYECKUX CPeACTB — Hadys-
HbIX NAaKEPOB U CbeMHbIX NaKep-npobOK, KOHCTPYKLMA KOTOPBIX
N03BOJIALT YCTAHOBUTb UX B CKBaMMHe 6e3 n3sneyeHus noasem-
Horo 06opyaoBaHua. B cBA3W C OTCYTCTBUEM TaKUX NAKEPOB AN
3aKauyKu TEXHONOMMYECKUX pacTBOPOB B U30NUPYEMbIA MHTEPBAN
Ha YTHKM ucnons3yiotcs 0cobEHHOCTU FreoN0ryeckoro CTpOeH!A
CeHOMaHCKOMN 3aNeMM U KOHCTPYKTUBHbIE 0COBEHHOCTH rasoBbix
CKBaMMWH.

BHeppeHKe TeXHONOr MW BOAOUZONALMM C UCMNONL30BAHWEM KON~
TIOBMHIOBLIX YCTAHOBOK NO3BONMAO C BLICOKOH 3((eKTUBHOCTLIO
NPOBOAMTL BOAOM30NALMOHHbIE paboThl 6e3 myleHus CKBaXuH B
YCNOBMAX AENPECCHU Ha MNACT. 3TO AaN0 BO3ZMOXHOCTL UCKNIOYKTh
BO3AENCTBME TEXHONOTMMYECKUX PAacTBOPOB Ha (PUALTPALMOHHO-
eMKocTHble coicTBa M13[1, Tem camblM COXPaHUTL MPOAYKTUBHOCTL
CKBAWMH Ha [LOPEMOHTHOM ypoBHe. Vicnonb3osanue KoNTOGUH-
roBblX YCTAHOBOK NO3BONMNOC NOBBLICUTD Nnpon3BognuTENbHOCTDL
6puran KPC v yBennunTs 06beMbl M30NALMOHHBIX PAbOT B ra3oBbix
CKBAWMHAX.

061WKiA IKOHOMUYECKMA I DeKT OT BHEAPEHUA TEXHONOTHK
cocraenser 6onee 50 mnH pyb. exerogHo.

MepcnekTuBsl BLINONHEHWS BOAOU3ONALMOHHBIX paboT C UC-
NoNb30BaHUEM KONTIOBUHIOBBIX YCTAHOBOK CBA3aHbI C BHeApeHneMm
CReLuanbHbIX TEXHUYECKMX CPEACTB — HapyBHbIX nakepos. Wx
NPUMEHEHKE NO3BOUT NOBLICUTL 3PPEKTUBHOCTE PEMOHTHO-U30~
NAUMOHHBIX paﬁo‘r 3a cyeT obecneyeHus CeNeKTUBHOCTH 3aKayek
M30NUPYIOUIUX COCTABOB.

1. Munnukaes, B.3. TexHoNorua npoMbiBKI 3ab0eB razosbix
CKBa¥WH Ha MecTopoxpeHusx 3anagHoi Cubupu B ycnoeuax aHo-
ManbHO HU3KWX NNACTOBLIX AABNEHWIA : AUC. ... K.T.H / B.3. MuH-
nunkaes. — Cragponons, 2000. — 124 c.

24 Tarupos, K.M. BypeHue ckeauH Ha genpeccun / K.M. Ta-
rupos, B.N. Hudantos. — M.: 000 «Hegpa — Busnecuentp»,
2003. — 160 c.

3 MepcnekTussl NpoBeAeHNs BOAOU30NALMOHHBIX paboT
C Mcnonb3oBaHueM KonTOWHIoBbIX ycTaHoBok / A.A. Axmeros
[v ap.] // C6opHuk HaydHeix TpyRos. — Bein. 7. — KpacHopaap,
2002. — 308 c.

4, MpumeHeHue KONTIOUHIOBLIX YCTaHOBOK ANA NPOBEAEHNA
PWUP / Psabokonb C.A. [u ap.] // C6OpHUK Hay4HbIX TPYAOB. —
Buin. 7. — KpacHopgap, 2002. — 308 c.

5. Oryer HWOKP no pesynsratam onbiTHBIX paboT no u30-
NALMM BOJONPUTOKA B ra3osbix cKBanmuHax Ha OKM. — Camapa,
2000. —61c.

6. PernameHT Ha 06paboTky Npu3aboitHoW 30HLI NNacTa Ha
ckBa¥uHax YTHKM, — Hoewlit Yperroi, 2000, — 39 c.
T Cnocob ycTaHOBKK LEMEHTHOrO MOCTa B CKBaMMUHE C

OTKpBITHIM MHTepBanom nepgopauuu / A.A. Axmetos, A.H. [lyaos,
I.A. Kupskos // Bonn. us. — Ne 5. — 2003.

8. HoBble TEXHONOTMM KanUTanbHOro PEMOHTA CHBAXUH /
Petroleum Engineering and Related Management Training Gubkin
Academy. — Moscow, 2003.

9. Caxabytgutos, P.P. PaspaboTka TexHonoruin pemoHTa ra-
30BbIX CKBaXMH 6e3 mywenus: Quc. ... k.7.4. / P.P. CaxabytanHos.
— Hoeulit Ypenroi, 2005. — 131 c.

10.  TMapaBnUYECKUiA pacYeT NPOMBIBKM NecHaHbix NpoboK B
ycnosuax AHMA / .H. Xaaues, P.P. Caxabyrauros, A.A. AxMeTOB
// bypenue u Hedprs. — N2 12. — 2005.

3. Obstacles in the provision of pumping selectivity of
isolating mixtures, availability of constant gas inflow in the
course of the job.

The experience of isolation activities with CT sug-
gests that selectivity of the effect could be providec
with special technical means - inflatable packers, anc
removable packers — the design of the packers allows:
its installation inside the well with no downhole equip-
ment retrieval.

Since there are no such packers, in order to provide in-
jection of technological solutions to the isolated section
UGNKM use the peculiarities of geology of Senoman deposits
and design peculiarities of gas wells.

The introduction of the water shutoff technology with
CTUs allowed performing such jobs with high efficiency
with no well killing under underbalanced conditions. This
gave an opportunity to exclude the impact of technologi-
cal solutions on filtration-capacitative properties of bot-
tomhole formation zone, thus saving well output as it was
before the servicing. The use of CTUs allowed increasing
crew productivity and increasing isolation jobs volume ir
gas wells.

The total economic effect from the technology amounts
over 50 mln of rubles annually.

The further prospectives of water shutoff activities
with CTUs use are connected with implementatior
of special technical means — inflatable packers. The
packer application would allow increasing the ef-
ficiency of servicing due to injection selectivity of
isolation mixtures,

1. Minlikaev, V.Z. Technology of bottomhole forma-
tion zone flushing of gas wells on the fields of Western
Siberia under anomaly low formation pressure: Thesis for
PHD / V.Z. Minlinkaev. - Stavropol, 2000, 124 p.

2L Tagirov, K.M. Underbalanced well drilling. K.M.
Tagirov, K.M. Nitantov. - M.: Nedra-Businesscentre, 2003,
160p.

3 Akhmetov A.A., Sakhabutdinov R.R., Khadiev
D.N., Shtakhov E.N. The prospectives of water shutoff
activities with CTUs. Articles, #7, Krasnodar, 2002
- 308p.

4, Ryabokon S.A., Tkachenko R.V., Akhmetov
A.A. and others. The application of CTUs for servicing
and stimulation activities. Articles, #7, Krasnodar, 2002
- 308p.

5. Research report for experimental activity for water
shutoff in gas wells of 0GKM, Samara, 2000, 61p.

6. Regulations of bottomhole formation zone treat-
ment of UGNKM wells. Novy Urengoi, 2000, 39p.

# Akhmetov A.A., Dudov A.N., Kiryakov G.A. Ways
to install cement bridge in well with opened perforating
interval. Bulletin #5, 2003

8. New technologies of well workover, Petroleum Engi-
neering and Related Management Training Gubkin Academy
— Moscow

9. Sakhabutdinov R.R. Development of gas well ser-
vicing technologies. . Thesis for PHD — Novy Urengoi, 2005
-131p.

10.  KhadievD.N., SakhabutdinovR.R., Akhmetov A.A.,
Hydraulic calculation of sand plug flushing under ANPD
conditions. Burenie i Neft. 12.2005
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TEXHOJIO'M O4YUCTKH
3ABOSA CKBAXWHbI OT MECKA

C UCMOJIb3OBAHUEM KONTIOBUHIOBOW YCTAHOBKM

V.A. Vasilev,
V.E.Dubenko,
T.A. Gunkina

(SevKavNIPIgas, Stavropol)

B.A. Bacunbes,
B.E. Qy6eHko,
TA. lN'yHBKUHA

(OAQ «CesKasHWIMWras»,
r. CtaBpononk)

TECHNOLOGY OF WELL BOTTOMHOLE
FORMATION ZONE CLEANING

FROM SAND USING COILED TUBING TECHNOLOGY

MecyaHbie NpobKK HaKanAUBaKTCA Ha 3aboe MO pas3nu4HbIM
NPUYMHAM: HEOOCBOEHWE CKBAXMUHbLI NPU BHICOKOW NMOABECKE
KonoHHbl HKT, BbIHOC TBepAoit hasbl NPOMBIBOYHOM HUAKOCTH U
MeNKMUx hpakumit ropHoi Nopopbl, BLIHOC NMPOJYKTOB KOPPO3UK,
BHECEHHLIX B NNACT NPU 3aKayKe rasa.

MecyaHas npobka BnOKUPYeT 3HaYUTENbHYI0 YaCTb ra3oHa-
ChlleHHOI Ton Kbl nnacta (o730 o 70 %). lonosa necyaHoi
npo6KKU M cama npobKa co BpeMeHeM YNAOTHAETCA 33 cHeT
BbIAaBANBAHUA MUAKOCTU U3 NPOOKN NpK CO3aHNN penpeccui
Ha MNACT B LMKNE 3aKauKu ra3a Unu genpeccuu Ha npodky s
uukne otbopa. Ocywka necyanoi NpobKK nNpoTeKaeT Takme
3a CYeT MCnapeHuna YacTu BOAbl B MOTOK CyXOro ra3a npu ero
3aKayke.

B 3aBMCMMOCTM OT KOHCTPYKLMW CKBAXMHbI, HANNYMA TEXHUYeC-
KUX CPeJICTB, NNACTOBLIX YCNOBMIA, MPOYHOCTH NecyaHoi npobku
BO3MOMHO UCNONb30BaTh HECKO/ILKO TEXHONOTUI yaaneHns ocag-
KOB € 33608 CKBaMUHBbI:

— NPOMbIBKA NecyaHon NpobKK BOJON Yepe3 HACAAKY C LeHTpanb-
HbIM oTBepcTueM (ansa poixnoi npobku). OgHaKo B YCNOBKAX
AHNJ npu npombiBke BoaoW 6yayT co3fasatbca Gonbwme pe-
NPeccuu Ha nAacT, Y7o NPUBEAET K NOMOWEHMIO NPOMbIBOYHOM
MUAKOCTH;

~ NPOMbIBKA MECYaHOI NpobKM NeHamu Yepes Hacapky C LUeHT-
pafbHbIM OTBEPCTWUEM MO3BONAGT UCKIIOYMTL PENPECCUIO Ha
MAacT, MOXHO paboTaTh HAa PaBHOBECUW U [iame C HeKOTOpO#H
nenpeccueit. Micnonb3osaHue neHbl yy4iaeT ycaoBue BbIHOCA
NPOAYKTOB Pa3pylieHns Ha NOBEPXHOCTb;

~ NPOMbIBKA NecyaHoi npobKn BOAOW WM NEHOW C MCNONb30-
BaHUEM TMAPOYAAPHUKA, NO3BONAIOWErD paspylwars NAOTHYIO
necyaHyio npobky;

— MMNYNbCHAA NPOMBIBKA NecyYaHoi NnpobKu BofoM U NEHOH, Mo3-
BonAlollan obecneynTs paspylieHie necyaHoit npobKn BoaoM u
BLIHOC NPOAYKTOR Pa3pyleHWUA NeHoW;

— NpoMbIBKa NecYaHoit NpobKy BOAON C OAHOBPEMEHHOI 0TpaboT-
KOW CKBAXKWHbI NPU NOBbILIEHHbIX ieNpeccusx, CTapasck BKNIO-
YUTb B NpoUecc hUNLTPaLMKM OYUILEHHBIE OT NPOOKYU MHTEPBANbI
nnacra.

31 TEXHONOTUM NNAHUPYETCA UCNOAL30BaTL NPU NPOBEAEHUN
peMOHTHbIX paboT Ha ckawmHax Capatoeckux MXT.

TEXHOJIO A NMPOMBIBKW
MECHAHOW NPOBKWM BOAOU

CyTe npegnaraemoro MeToga O4YMCTKM 32008 CKBaMMWHBLI C
ucnons3osaHuem rubkux Tpyb (konTiobuHra) 3akno4aercs s
cneayloulem:

- NPOMbBIBKY NPOW3BOJAT bes MyWeHUA CKBaMWUH;
- pa3sMblB necyaHoi npobku BegeTca cTpyeit BOfibl YePe3 Hacapky

Ha KOHUe KonTtoGuHra;

- MPOAYKTH pa3pylleHns NpobKu BOA0H BLIHOCATCA NO KONbLEBOMY
npoctpaHcTey HKT — kontobusr;
- nocne peMOHTa CKBaXWHa BBOAMTCA B IKCNAyaTauuio oc-

BOGHWEM KOMNpeccopHsiM cnocobom (nocne ussneveHus

KonTiobuHra).

Sand plugs accumulate downhole because of different
reasons: non-accomplished well development at high
suspension of tubing string, the carrying out of solid phase
of circulation fluids and small fraction fines, the carrying out
the corrosion products, brought in while pumping gas.

The sand plug blocks significant part of gas saturatec
bed depth (30 to 70 %). The head of sand plug and the pluc
itself with the times gets thicker due to fluid squeezing
from plug under repression inside layer as the gas is
being pumped or plug underbalanced conditions during
withdrawal cycle. The sand plug dewatering is conductec
owing to evaporation of part of water into dry gas wher
it is being pumped.

Depending on well design, availability of technica!
means, downhole conditions, sand plug durability it is
possible to use several technologies to remove deposits
from bottomhole:

- sand plug flushing with jet tool with central nozzle (for
mellow plug). Under abnormally low formation pressure
conditions when flushing with water there arise high
formation repressions that would lead to absorption of
circulation fluid;

- flushing of sand plug with foams with jet tool with
central nozzle allows to eliminate formation repression
operate in balanced conditions and even under slightly
underbalanced conditions. The foam use facilitates
carrying out of cuttings uphole;

- flushing of sand plug with water or foam with hydraulic
hammer that allows destroying thick sand plug;

- pulse flushing of sand plug with water and foam that
allows destroying sand plug with water and carrying out
the destruction products with water;

- flushing of sand plug with water with simultaneous well
processing under increased underbalanced conditions
striving to include into filtering process well intervals
that are already free from plugs.

These technologies are intended for use for servicing wells
of Saratov underground storage facility.

TECHNOLOGY OF SAND PLUG FLUSHING
WITH WATER

The suggested approach of well bottomhole cleaning with
coiled tubing is as follows:

- the flushing is conducted with no well killing;

- flushing of sand plug is conducted with water jet via
nozzle on coiled tubing end;

- the cuttings carryout is conveyed with water in annular
space of tubing string — coiled tubing;

- the well is put into operation after servicing with well
development with compressor approach (after coiled
tubing retrieval from hole);
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puc. 1. Cxema npoMbIBKM NECYaHON NPOBKM BOAOH Yepe3 HACAAKY C UEHTPANbHBIM 0TBEPCTHEM
Fig.1. The model of sand plug water flushing via jet tool with central nozzle.

PacuyeTHan cxema npouecca npusefeHa Ha puc. 1.

OrpaHuyeHus, HaknagbiBaemble Ha NPOLIECC NPOMbIBKY Necya-
HOW NPOBKK:
1. [onyctumoe paBneHne HarHeTaHWa NPOMbIBOYHON HUAKOC-
T™:
- lABNEHWE ONPECCOBKU KONOHHbI THOKMX Tpy6;
- AaBNeHune, A0NYyCTUMOE Ha npeseHTOpE;
- faBneHue, AonycTMmoe Ha repmetusatope KY.
2. [laBneHue Ha BbIKMAE CKBAXKMHBI CO COPOCOM BOABI B EMKOCTh
- atMocdepHoe.
3. [lasnexune Ha 3aboe CKBaMUHbI Npu Npombieke — He Gonee
BENWYUHbBI AaBAEHKUA NorMoweHnA.

TEXHOJIO A NMPOMbIBKU _
MECHAHOW NMPOBKKX NEHOWU

lpuMeHAeTCA NpPY NOFNOWEHUU NPOMBIBOYHOI HUAKOCTH.
CyTb npepnaraemoro MeTofa 3aK04aETCA B Cheayiollem:

- NPOMbIBKY NPOU3BOAAT 63 MYIWEHNA CKBAMMH;

- Pa3mblB NeCYaHoN NPOGKHN BeETCA CTPYeIl NeHsl Yepes Hacaaky
Ha KOHLUe KonTiobuHra;

- NPOAYKTBI pa3pyleHus NPobKu BLIHOCATCA NEHOi MO Konblie-
somy npoctpancTey HKT — konTiobuHr;

- NIOTHOCTb NeHbl nog6upaeTcsa Takum obpasom, ytobsl obec-
NEYUTL NMPOMbIBKY CKBaXWHLI H2 PABHOBECKHM. 3TO MCKNKYaET
3arpasHeHve npu3aboiHOM 30HbI NPOAYKTaMU Pa3pyleHus
nec4yaHomn npobku;

- CHBAXMWHA BBOAWTCA B IKCMNYATaLMIO NoCAe pemorTa 6e3 npose-
AEHUA KAKUX-NMO0 JONOAHUTENbHBIX PABOT (KpoMe U3BAeHeH MR
KonTiobuHra).

The design model is given on fig.1.

Restrictions imposed on flushing operation:
1. Allowable pressure of circulation fluid pumping:
- hydrostatic test pressure of CT string;
- allowable BOP pressure;
- CT unit Stripper allowable pressure.
2. Pressure of well outlet with water discharge into a tank
equals atmospheric pressure.
3. Pressure of well bottomhole while flushing should not
exceed the value of absorption pressure.

TECHNOLOGY OF SAND PLUG FLUSHING
WITH FOAM

Applied when circulation fluid is being absorbed.
The idea of the approach is as follows:

- flushing is conducted with no well killing;

- flushing of sand plug is conducted with foam jet via nozzle
on coiled tubing end;

- the cuttings carryout is effected with foam via annular
space of tubing string - coiled tubing;

- foam density is selected to provide well flushing
under balanced conditions. This excludes pollution
of bottomhole formation zone with sand plug
particles;

- the well is put into operation after servicing with
no additional services (except for coiled tubing
retrieval).
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Puc. 2. CxeMa NPOMbIBKM necyaHoi npobKyM neHoi Yepes HacagKy ¢ UEeHTPanbHbIM OTBEpCTHEM
Fig. 2. The model of sand plug flushing via jet tool with central nozzle

PacyeTHas cxema npouecca npuBeAeHa Ha puc. 2.

OrpaHuyeHus, HaKNafbiBaeMble Ha NPOLLECC NPOMBIBKYU NECYaHO
npobku:
1. [lonycTMMoe faBneHne HarHeTaH!A NPOMBIBOYHOM HUAKOCTH:
~ [aBNeHue ONpeccoBKMU KONOHHbI TubKMX Tpy6;
— aBNeHue, JONYCTUMOE HA NPEBEHTOPE;
— pasnenue, ponyctumoe Ha repmetusatope KY.
2. [laBneHue Ha BbIKME CKBAXKUHBI CO COPOCOM NEHbI B CENaparop
- 0,3 MNa.
3. [lonycTUMas CKOpOCTb NEHHOW CUCTEMBI, HCKNOYatowan abpa-
3MBHbII M3HOC 060pyRoBaHuA, — 10 M/c.

TEXHOIOMUA MPOMbIBKI MECHAHOW
MPOBKW BOAOW C MCMOJIb3OBAHMEM
rMAPOYOAPHUKA

TpPUMEHAETCA NPK BHICOKOI NPOYHOCTM NecyaHoi Npobku, He
nogaatwlieics pasmelisy.

CyTb npegnaraemoro MeToAa O4MCTKHU 32005 CKBaMMWHBI C UC-
nonb3osaHnem rubkux Tpyb 3aKnioyaeTca B Crepylowem:
- NPOMbIBKY NPON3BOAAT 0€3 MyWeHNA CKBAKUH;
- paspyweHve necyaHon npobku BeneTca rUAPOYAAPHUKOM Ha

The design model is given on fig. 2.

Restrictions imposed on flushing operation:
1. Allowable pressure of circulation fluid pumping:
- hydrostatic test pressure of CT string;
- allowable BOP pressure;
- CT unit Stripper allowable pressure.
2. Well outlet pressure with foam discharge into separator
is 0.3 mPa.
3. Allowable foam system velocity, that excludes abrasive
equipment wearout is 10 m/s.

TECHNOLOGY
OF SAND PLUG WATER FLUSHING
WITH THE USE OF HYDRAULIC HAMMER

Applied for high strength sand plugs, immune te
flushing
The idea of the suggested approach of bottomhole
cleaning with CT is as follows:
- flushing is conducted with no well killing;
- flushing of sand plug is conducted with hydraulic hammer
on coiled tubing end;
- the cuttings carryout is effected with foam via annular

[WH]

U KoHue KonTobuHra; space of tubing string — coiled tubing;

= - i ; :
& - npoayKThl pa3pyleHus NpobKM BEIHOCATCA BOAOW NO Konble- - the foam density is selected to provide well flushing
O  somy npocTpaHctey HKT — kontobusr; under balanced conditions. This excludes pollution of
Y - nocne peMOHTa CKBaXMHa BBOAWTCA B IKCNyaTauuio ocsoe- bottomhole formation zone with sand plug particles;
<C  HMeM KoMNpeccopHsim cnocobom (nocne U3BneYeHUa KonTio- - the well is put into operation after servicing with its
;‘ Gunra). development with compressor approach (after coilec
% tubing retrieval).
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Puc. 3. Cxema npomsiBKM necyaHoil Npo6KM BOROH C HCMONbIOBAHMEM
Fig. 3. The model of sand plug water flushing with hydraulic hammer

PacuetHas cxema npouecca npusenena Ha puc. 3.

Orpannyenus, HaknagbiBaemble Ha npoLece NPOMBIBKM NECYAHON

npobKu:

1. lonyctumoe fasneHue HarHeTaHus NPOMbLIBOYHOW HUAKOCTK:
- A3BNIeHUE ONPeCcCOoBKU KONOHHbI TMGKUX TPY6;

- laBNeHu1e, JONYCTUMOE Ha NPeBEHTOPE;

- AaBneHue, ponyctumoe Ha repmetusarope KY.

2. [laBnienne Ha BbIKMAE CKBAXMHBI CO COPOCOM BOABI B EMKOCTb
— atmocdepHoe,

3. [laBnenne Ha 3a60e CKBaWMHbLI npu NpOMbIBKE — He Donee
BENUYUHBI NNACTOBOrO AaBneHus.

TEXHOJIOMUS } )
NPOMBbIBKI MECHAHOM NPOBKM NEHOWM
C UCMNOJIb30OBAHUEM MIPOYAAPHUKA

lpumeHseTca Npu BLICOKOI MPOYHOCTW necyaHoi npobku, He

noaaaolencs pasmbisy B ycnosusax AHM,

CyTb npeanaraemoro MeToaa 0YMCTKM 33608 CKBAKMHS! C HCNONL-

308aHuem rubkux Tpy6 (KonTiobuHra) 3akniouaercs CNefYIOWEM:

NPOMbIBKY NPOU3BOAAT 6e3 mMyLWeHUA CKBaMUH;

Pa3MblB NecyaHoi NpobKu BefeTCA CTPyeil neHsl Yepes rMApO-
VAAPHWK Ha KOHUE KONTHBWHra;

NPOAYKTbI PaspyweHns NpobKKM BEIHOCATCA NEHOM NO KoAsue-
Bomy npoctpaHcTey HKT — konTiobunr:

NNOTHOCTb NeHbl NOABKMPaETEs Takum 06pasom, uTobs obechesuTs
MPOMBIBKY CKBAXKWHBI HA PABHOBECUM. 3TO UCKITIOYAET 3arpaasesue
NP13aB0iHOI 30HbI NPOAYKTAMU Pa3pyYLIEHUS NECYAHOM npodu;
CKBaX(MHa BBOAMTCA B IKCMIYATaLMIo NOC/E PEMOHTA He3 nposensss «a-
KIX-MBO0 BONONHUTENbHBIX PABOT (KPOME M3BeYeHIS KonTIoDuMHTz).

LINAM HA BbIBO3
MUD FOR REMOVAL

N

HWOKOCTE

| _— FLUID

HUAKOCTL+MNECOK
|~ FLUID + SAND

P, Aaenexve 8 konTobuHre/pressure

P,.  paenewve B konbUesom npocTpaHcTee
«KONTOBUHT-KONOHHA HAacoCHO-
kKoMmnpeccopHeix Tpybx»/annular pressure

H.. my6unHa cnycka HACOCHO-KOMMNPECCOPHbIX
Tpyb/tubing running

H. ryBWHa 3aneraHus necyaHoi Npobku
/sand plug formation depth

H, 3aboi/bottom hole

TMApOyAapHUKa

The design model is given on fig. 3.

Restrictions imposed on flushing operation:
1. Allowable pressure of circulation fluid pumping:
- hydrostatic test pressure of CT string;
- allowable BOP pressure:
- CT unit Stripper allowable pressure.
2. Well outlet pressure with foam discharge into separator
is equal to atmospheric pressure.
3. Bottomhole pressure during flushing operation should
not exceed formation pressure.

TECHNOLOGY OF FOAM SAND PLUG
FLUSHING WITH HYDRAULIC HAMMER
APPLICATION

Applied when sand plug is extremely durable and could
not be flushed under abnormally low formation pressure
conditions.

The idea of the suggested approach is as follows:

- flushing is conducted with no well killing;

- flushing of sand plug is conducted with foam jet via
hydraulic hammer on coiled tubing end:

- the cuttings carryout is effected with foam via annular
space of tubing string - coiled tubing;

- the foam density is selected to provide well flushing
under balanced conditions. This excludes pollution of
bottomhole formation zone with sand plug particles;

- the well is put into operation after servicing with no
additional services (except for coiled tubing retrieval).
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Puc, 4. Cxema NPOMBIBKN NeCYaHON NPo6KK NeHaMK C UCTONb30BAHWEM MMAPOYAAPHUKA

Fig. 4. The model of sand plug foam flushing with hydraulic hammer

PacyeTHan cxema npolecca npueeieHa Ha puc. 4.

OrpaHuyeHns, HaKnaabiBaeMble Ha NPOLECC NPOMbIBKY NecYaHoi
npobku:
1. lonycTumMoe faBneHune HarHeTaHuA NPOMbIBOYHOMN XUAKOCTH:
- pasnexume onpeccosKU KONOHHbI TMBKUX TpY6;
- DABNEHMe, LONYCTUMOE HA MPEBEHTOPE;
- AaBneHue, fonycTumoe Ha repmetusarope KY.
2. [laBneHue Ha BeIKME CKBAXWUHbI CO COPOCOM NeHbl B cenaparop
—0,3 MMa.
3. JlonycTMMas CKOPOCTb NMEHHOI CUCTEMBI, UCKNIoYalowas abpa-
3UBHbII M3HOC 0BOpyRoBaHusA, — 10 M/c.

TEXHONOI A NPOMbIBKW
MECHAHOW NMPOBKU -
NMMYNbCHOW 3AKAYKOW BOAb! U TEHbI

MpUMEHAETCA NP HU3KON 3D HEKTUBHOCTY paspyueHns npobKu
neHo# B ycnosuax AHIM/.

CyTb NpenaraemMoro MeToAa O4UCTKN 33607 CKBAXKMHbI C UCNOSb-
30BaHueM rubrnx Tpy6 3aKnt04aeTcs B Cheayouem:

- NPOMbIBKY NPOM3BOAAT 03 rywWeHNA CKBaKNH;

- pa3mbiB necyaHoi npobku Begetca cTpyeit sogsl (MOX) yepes
HacafKy Ha KoHUe KonTio6uHra;

- BBIHOCATCA NPOAYKTHI pa3pylenns npobKu neHol No KonbLEBOMY
npoctpaHctBy HKT — konTiobuHr;

- MNOTHOCTb NMeHbl nobupaeTcs Takum 06pasom, 4Tobkl obecneymTs
NPOMBIBKY CKBA)XXMHbI Ha PAaBHOBECWN. 3TO UCKAIOUAET 3arpA3HeHme
npu3aboiiHoi 30HbI NPOAYKTaMM PaspylLeHus necyaHoi NpobKy;

- CKBAXWHa BBOMTCA B 3KCTyaTauuio nocne pemoHTa 6e3 npoBeaeHUs Ka-
Kux-1M60 AONONHUTENbHBIX PBOT (KDOME U3BIEYEHUA KONTIOOUHTa).

NEHOOBPA3YIOLLAS XUAKOCTh
FOAM-FORMING LIQUID

P, pasneHue 8 konToGuHre/pressure

P,  [aBneHwe B KOMbUEBOM NPOCTPAHCTBE
«KONTHBWHI-KONOHHE HACOCHO-
KOMNpeccopHsix TpyB»/annular pressure
rnyBuHa crycka HAacoCHO-KOMAPECCopPHbIX
Tpy6/tubing running

H. rnyBuHa aaneraHua necqaHol npobku
/sand plug formation depth

aaboit/bottom hole

The design model is given on fig. 4.

Restrictions imposed on flushing operation:
1. Allowable pressure of circulation fluid pumping:
- hydrostatic test pressure of CT string;
- allowable BOP pressure;
- CT unit Stripper allowable pressure.
2. Well outlet pressure with foam discharge into separator
equals 0.3 mPa.
3. Allowable foam system velocity excluding abrasive
equipment wear out is 10 m/s.

TECHNOLOGY
OF SAND PLUG FLUSHING WITH PULSE
PUMPING OF WATER AND FOAM

Applied when plug flushing under conditions of
abnormally low formation pressure is inefficient.

The idea of suggested approach is as follows:

flushing is conducted with no well killing;

flushing of sand plug is conducted with water jet (foam-

forming liquid) via tool on coiled tubing end;

- the cuttings carryout is effected with foam via annular
space of tubing string — coiled tubing;

- the foam density is selected to provide well flushing
under balanced conditions. This excludes pollution of
bottomhole formation zone with sand plug particles;

- the well is put into operation after servicing with
no additional services (except for coiled tubing
retrieval).
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Puc. 5. (xema npombiBKM necyaHoi Npo6Kin MMAYNLCHON 3aKaYKOM BOALI U NeHbl

Fig. 5. The model of sand plug pulse foam and water flushing

PacyetHas cxema npouecca npusefieHa Ha puc. 5.

Orpanuyenus, HaknagblBaeMble Ha NPOLECC NPOMBIBKM NecYaHoil
npobxu:
1. lonycTumoe aaBneHue HarHeTaHus NPOMbIBOYHON KUAKOCTH:

The design model is given on fig.5.

Restrictions imposed on flushing operation:
1. Allowable pressure of circulation fluid pumping:
- hydrostatic test pressure of CT string;

- allowable BOP pressure;

- CT unit Stripper allowable pressure.

2. Well outlet pressure with foam discharge into separator
is 0.3 mPa.

3. Allowable foam system velocity excluding abrasive
equipment wear out is 10 m/s.

- laBN@HUE ONPeCCOBKN KONOHHbI TUBKUX TPy6;

- AaBNEHUE, ONYCTUMOE Ha NPEeBEHTOPE;

- laBneHue, ponyctumMoe Ha repmetusatope KY.

2. [laBneue Ha BbIKME CKBAKMHbI CO COPOCOM NeHbl B cenapaTop
- 0,3 MMa.

3. [lonyctumas cKOpoCTb NEHHOW CUCTEMBI, UCKNIOYalolULan abpa-
3uBHbIN U3HOC 060pyAoBaHus, — 10 M/c.

TEXHOJIOIM N4

TECHNOLOGY

NMPOMbIBKW NMECYAHOW NPOBKU
BOAOW C OTPABOTKOW CKBAXMHbI

CyTb npenaraeMoro METOAA 3aKNI0YAETCA B CREAYIOLIEM:

= MPOMBbIBKY NPOW3BOAAT 6es MyweHWA CKBaXUWHbI;

- Pa3MblB NecyaHoil npobKy Be[ETCA CTPYeil BOAb! Yepes HacafKy
Ha KOHLe KonTo6buHra;

- NPOAYKTHI pa3pyweHus npobKW BLIHOCATCA rasoB0AAHOM
3Mynbcuen no Konbuyesomy npoctpavctey HKT— konTiobusr, ras
nocTynaer U3 nnacta Npu AonycTuMoi penpeccuu. Mpu 3tom

obecneynsaerca fononHuUTeNbHas ounctka N3N: providing additional cleaning of bottomhole formation %

- OTCYTCTBME PENPeccHi Ha NNACT UCKNIOUAET 3arpa3HeHne npusa- zone; §
60/1HOil 30HbI NPOMBIBOMHOM UAKOCTHIO (BOAOI) U NPOAYKTAMM - no formation repression eliminates pollution of bottomhole &>
pa3pylieHua necyaHon npobku; formation zone of circulation fluid (water) and sand plug &

- CKBAXWHA BBOAMTCA B 3KCMNYaTaLWI0 nocne pemonTa bea npose- particles; Q
AEHNA KaKnX-Nbo AoNoNHUTENbHBIX PAaBOT (KpOMe H3BneseHuUA - the well is put into operation after servicing with no E
KonTioGuHra) additional services (except for coiled tubing retrieval). Q
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OF SAND PLUG WATER FLUSHING
WITH WELL TRAVERSING

The idea of suggested approach is as follows:

- flushing is conducted with no well killing;

- flushing of sand plug is conducted with water jet via tool
on coiled tubing end;

- the cuttings carryout is effected with gas-water emulsion
viaannular space of tubing string - coiled tubing, gas comes
from bed under allowable underbalanced conditions. Thus
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Puc. 6. Cxema NpombIBKY necyaHoit npo6ku BO/0 C 0AHOBPEMEHHOM 0TPABOTKOM CKBAXMHBI MPH NOBbILIEHHBIX AENPECCUAX
Fig. 6. The model of sand plug water flushing with simultaneous well traversing at increased underbalanced conditions

PacueTHas cxema npoliecca npuseeHa Ha puc. 6.

OrpaHuyeHus, HaknajaplBaeMble Ha NPOLecC NPOMbIBKN Neca-
HOW NpoBKu:

1. [lonycTmoe fasieHue HarHeraHns MPOMBIBOYHOM KUA-
KOCTH:

- BaBNEHUe ONPECCOBKN KONOHHBI TUBKUX TpY6;

- JaBneHKe JoNyCTMMOe Ha NPeBeHToPE;

- laBNeH1e JONYCTUMOE Ha repMeT3aTope KY.

2. [lasnexne Ha BbIKMAE CKBaXUHbI CO c6pocom rasa B raso-
nposoj (Yepe3 cenaparop).

3. [lonycTMas CKOpOCTh ra30XKMAKOCTHOIM CMECH, UCKII0Ya0-
wan abpasnBHbIil M3HOC GOHTaHHOM apMatypsl, — 10 m/c.

4, MaKcMManbHas fenpeccus Ha nNNacT npu ycnosuu Coxpate-
HUA LeNOCTHOCTM MnacTa-KoanekTopa.

BHauane NpoM3BOAUTCA PacyeT npouecca NPoOMbIBKM NecHa-
HO NPOBKM ANA KOHKPETHOM CKBAXUHBI, 3aTEM noabupaertcs
TEXHONOTMA NPOMbIBKY, KOTOPas BYAET ONTUMANbHOM ANA AdH-
HbIX YCNOBMIA.

The design model is given on fig. 6.

Restrictions imposed on flushing operation:

1. allowable pressure of circulation fluid pumping:

- hydrostatic test pressure of CT string;

- allowable BOP pressure;

- CT unit Stripper allowable pressure.

2. Well outlet pressure with gas discharge into gas pipeline
(via separator).

3. Allowable foam system velocity excluding abrasive X-mass
tree wear out is 10 m/s.

4. Maximum underbalanced conditions provided the integrity
of reservoir bed remains.

It is conducted the estimation of flushing operation of
sand plug for each particular well, further it is selected
flushing technology that would be optimal for particular
conditions.

Ll

|

v

O 1. TexHonorus 04NCTKM 3aD0eB ra3osbix CKBAKMH Ha MECTO- 1. Technology of bottomhole cleaning o gas wells on
Y poxpaeHuax 3anagHon Cubupw B YCNOBUAX aHOMANBHO HU3KUX fields of Western Syberia under conditions of extremely low
§ nnactoebix nagnexui. facymos P.A., feixman M.I., MuHnvkaes formation pressure/ Gasumov R.A.,.Geikhman M.G, Minlikaev
> B.3. - M.: 0630pHan uxdopmaums, — 2004. -108 c. — (Cepusn V.Z. — M.: Review. — 2004. series “Drilling of gas and gas-
% “BypeHine ra3oBbix U ra30KOHAGHCATHLIX cksamuH"). condensate wells”, - 108 p.
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HOBbIE PASPABEOTKIM C3A0 “©OUAMALL”

C3A0 «Pugmaiw» — egUHCTBEHHBIN B EBpazuu npoussoautens
LWWPOKO# rammbl CEpUIMHOrO KONTIOBUHIOBOrO obopygoBaHus —
06bABUN 0 CBOMX HOBbIX pa3paboTKax, BbIWeAWMX Ha POCCUIACKMIA
HedTerasoBblii peIHOK B TeKywem roay.

B nepeyto ouepesp, 370 HoBaA Mopenb KONTIOBUHTOBOIT yCTaHoB-
KW, Pa3B1BaloLLAA XOPOLO U3BECTHYIO POCCUICKIMM NOTpebUTENAM
" 3apekoMeHpoBasuylo cebs Ha phiHKe Cepuio YCTaHOBOK «Cpep-
Hero knaccax» — ycranoska MK 20T. B otanume ot coux npeguwect-
BEHHMWL, yCTaHOBKa CMOHTMPOBaHa Ha cneyuansHo pa3paboTaHHoM
M3KT nonHonpueogHoM waccu noBbiWeHHOI NpoOXoAUMOCTH C
konecHoi topmynoit 10x10. YetaHoeka MK20T KoMmnneKkTyerca
PALOM HOBBIX pa3paboTok.

310 Bonee yHKUMOHANbHAR NOABEMHAS TeNN0W30NNpOBaHHanA
KabuHa onepaTopa, OCHAWEHHAsA CHCTEMOIA ynpasneHus u cuc-
TeMoit koHTpons-perucTpauuu (CKP-3) Hosoro nokoneus, y3en
HaMOTKW rHGKOW TPY6LI NOBLILEHHOR eMKOCTH, MO3BONAOUMIA
Bectu paboty c rubkoit Tpy6oit auameTpom 38,1 MM ANMHOI 4o
5 000 meTpos. KoHCTpyKUMs y3na HamoTKK no3sonser paboTars ¢
rnbKoit Tpy6oit guameTpom 0o 44,4 Mm 1 ANMHOM Ao 3 800 meTpos.
(ncrema ynpaeneHus nossonser nonb3osatenio yCTaHaBNMBarh
MaKCUManbHoO AonycTuMbie CKOpPOCTb, rybuHy U Bec. [lna ono-
BelleHna onepatopa o xoje paboTbl NpegycMoTpeHa cucTema
NPEAYNPEMAAIOWNX CUTHANOB U NPOTaMMUPYEMBIX OCTAHOBOK.
Cuctema ynpaeneHus ocHaweHa ceHCOPHbIM MOHUTOPOM, Ha
KOTOPbIN BLIBOAUTCA B PEXUME PeanHoro BpemMeHu TeKyuwan
uH(popMayusa.

OcHoBHOMY yCOBEpWEHCTBOBAHMIO MOAABEPTrNOCE «CEPALIE»
KONTIOBMHIOBOI YCTaHOBKM — MHXKeKTOP. OCHOBHOE BHUMAHUE
pa3paboTyuKu NPeANPUATUA YAENUAN NOBLILIEH MO HafexHoc-
TM U pecypca paboTsl MHKeKTOpa. ITO AOCTUTHYTO 3a cyeT
YNYHWeEHNA KOHCTPYKUMK Leneid, noabopa cneymansHeix mate-
PUAN0B ANA M3roTOBNEHUA OCHOBHBIX INEMEHTOB MHKEKTOPA, a
TaK e HEKOTOPbIX APYTUX «CeKpeToB». B utore pecypc pabotsl
UHXEKTOpa NOBLICUNCA NOYTH B 2 pasa. ITO noaTeepanny
PE3ynbrathl TECTUPOBAHUA HOBLIX YCTAHOBOK Ha Cneyuans-
HOM cTeHfoBOM obopyaoBaHuu. Owo
YCTaHOBNIEHO Ha TeCTOBOM nnouagke
NPeAnpuUATUA U NO3BONAET NONHOCTLIO
MopennpoBath paboTy KoNTIOOUHIOBO
YCTaHOBKM B fUHAMUKE HA ryBuHe fo
4000 meTpos.

Mpes cospavus takoi YCTAHOBKWU B
Ha4ane 2005 roaa obcyxpanace B Xbloc- |
ToHe paspabotumkam C3A0 «Pugmaw»
C W3BECTHOW CEePBUCHOW KomnaHuel
BJ, a B nepeom ksaprane 2006 roga
noTpebuTenaM OTrpyKeHsl nepebie Tpu
YCTAHOBKM.

B pagy Hosbix pa3paboTok, koTopbie
y¥e nonyyunu notpebutenn, ects u
BbICOKONPOMU3BOAUTENLHAA HACOCHAR
ycraHosKa H 2501 ¢ moujHbIM ABMrarenem
2250 n ¢ n pecypcom paboTel 30 000
MOoTO4YacoB. YctaHoeka obecneyusaer
MaKCUMaNbHYI0 MPOW3BOAUTENBHOCTE
1400 n/mMuH npu gasnexun 105 MMa. Ito u3jenne npogonxaer
MporpaMmy no CO3AaHMI0 NONHOTO KoMNeKca 060pyAoBaHIUS ANs
ocyuecteneHus onepaymia I'PMN, Hayaryio C3A0 «®ugmawy g 2005
rogy. [lse nepsble YCTAHOBKM HAYanu HECTH CBOIO «TPYAOBYIO
BaxTy» B MePBOM KBapTane TeKyllero roaa.

Komnanus nenaert 0co6biit akLEHT HA TOM, YTO 3TH HOBMHKM
AeWCTBUTENIbHO COOTBETCTBYIOT TPeBOBAHUAM pacTyuero poc-
CUIACKOrO pbiHKa 060PYA0BAHUA ANA MOBbIWEHWA HedTeoTAIYM
nnacTos.

CJSC “FIDMASH”’S NEW DEVELOPMENTS

CJSC “FIDMASH", a unique manufacturer of wide range of
serial Coiled Tubing equipment in Eurasia, announced its new
developments issued for Russian oil&gas market this year.

First of all, it is a new type of Coiled Tubing Unit - MK20T
- which develops series of “medium class” units well-known
to Russian customers and proved reliable on the market.

In contrast to its predecessors, this unit is mounted on all-
wheel drive chassis MZKT 10x10 of higher passability, which
was developed especially on CJSC “FIDMASH” order. MK20T
unit is equipped with a range of new developments.

They include more functional liftable heat-insulated
operator’s cabin equipped with data acquisition system of new
generation (CKP-3), CT reel of higher capacity allowing to work
with 5,000 m of CT with diameter 38,1 mm. The reel design
allows also to work with 3,800 m of CT with diameter 44,4 mm,
Control system permits the operator establish maximum allow-
able speed, depth and weight. To inform the operator about the
course of work there is a system of warnings and programmable
stops. Control system is equipped with sensory monitor which
displays current information in real-time regime.

The main changes took place in the “core” of the unit - in-
Jector. The principal attention was paid to increase of its
reliability and lifetime. It was achieved by improvement of
chain design, selection of special materials for manufactur-
ing principal injector parts and some other “secrets”. As a
result, injector lifetime increased almost twice. It was proved
by the results of testing of new units on a special test bench
installed on the test area of CJSC “FIDMASH”. This test equip-
ment allows to simulate completely Coiled Tubing Unit's
operation in action on the depth up to 4,000 m.

The idea of producing such units was discussed in the begin-
ning of 2005 by CJSC “FIDMASH” designers with well-known
service company BJ in Houston, and in the first quarter of 2006
three units were shipped to customers.

Among new developments, which have already reached

their customers, is highly productive pump unit H2501 with
powerful engine of 2,250 h.p. and lifetime 30,000 motohours.
The unit provides maximum output of 1,400 1/min at the
pressure 105 MPa. This unit continues the program, started
by CISC “FIDMASH” in 2005, on creation of a complex of
fracturing equipment. Two first units started their operation
in the first quarter of the current year.

The company emphasizes that these developments really
comply with the requirements of Russian growing market of
equipment for intensification of recoverable oil.

SAILTIAON/MUTIVIOHHU
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PEBOJIIOUMOHHAA
KOHCTPYKUMA
KONTIOBUHIOBLIX YCTAHOBOK

OASEP

REVOLUTIONARY
NEW DESIGH
COILED TUBING UNITS

KomnaHus ASEP, aBnAloWanca KpynHeiwmm nocTas-
WMKOM KaHaTHbIX NOALEMHUKOB, CAeNana cepbesHbii
npopsiB B cepe pa3paboTku 060pyROBaHUA ANA KOA-
TiobKHra: 3a nepuog c 1997 ropa ycnena co3farb Uensii
PSiA AN3enbHbIX/TUAPABANYECKUX KONTIOBUHIOBLIX YCTa-
HOBOK. Y4MTbIBaA BO3PACTAIOLWMIA CNPOC HA COBPEMEHHOE
MHOTO(YHKLMOHaNbHOe 060pyAOBaHUe, CneunaniucTs
KOMMNaHWKM CO3AaNU MPUHLANWANBHO HOBOE pellieHUue:
ycranosky SmartCoil.

K ee qOCTOMHCTBaM MOXHO OTHECTH:
® ObICTPbLIN MOHTAN;
® Majblil pasmMep U KOMNAKTHOCTb;
® BO3MOMHOCTbL MCNONB30BAHUA B APKTUYECKUX

YCNOBUAX;

* npocToe nepekioyeHue ¢ bypeHna B CTaHAAPTHOM PEXMME Ha
6ypeHue B pexume KonTiobuHra;

* Manblit pa3Mep MHKEKTOPA U BO3MOXKHOCTb OICTPOrO MOHTAXA
1 BBE[IEHNA B CKBXMHY COCTaBHOM TPY6bI 1 WHCTPYMEHTaNbHOM
KONOHHbI;

e onTHMaNLHOe nporpammHoe obecneveHue AnA YNpasneHna
obopynoBaHueM U HabnloaeHUA 3a COCTORHNEM TpyObI.
WHxxexTop
KoMnaHus ABAAETCA Pa3paboTuMKoM HOBeWdwWweid Mopeny UH-

wekrtopa QuadHead. [laHHbii UHKEKTOP 06OPYAOBAH 4-mA npun-

BOAHBIMU LIENAMM, B OTIMYUE OT TPAAULIMOHHOTO C 2-M5, U UMeeT

B 2 pa3a MeHblY BLICOTY

N0 CPaBHEHMIO C HUM.
OcHoBHOI 3apayeit npu

co3paHum QuadHead 6bino

MakKcumanbHoe ynpoue-

HMe npolecca 3Kkcnayara-

UMW W yBENUYEHUE CPOKA

cnyxbol.

QuadHead moxet 6biTb
obopyaoBaH ruapasau-
yecKuM NPUBOJOM, KO-
TOpbIA NpeKpacHo B3au-
MOAEMCTBYET C HOBbIMU NUEO yKE NPUBBIYHBIMU AU3ENLHBIMU
W rMAPaBAMYECKUMU KONTIOONHTOBBIMU YCTAHOBKAMU UNTU XKE
3NEeKTPUYECKUM NPUBOJOM, KOTOPbII MOCTABNALTCA KaK HacTb
KoMnneKTa konTioburrosoi yctaHoskn SmartCoil npoussopcTea
komnaHum ASEP.

KomnakTHocTb # Manas sbicora QuadHead
[enaer ero uaeanbHblM MHXEKTOPOM ANA
MCNOAL30BAHMA C COCTaBHbIMU TPybamu,
korga Tpebyetcs AONOAHUTENbHAA HATAKKA
WAW Ha Pa3NUUHBIX THNAX KONTIOOUHTOBbIX
YCTaHOBOK.

JlanHbiit npopyKT komnaHun ASEP npep-
cTasnser coboii coyeTaHue Tpex HOBelLNX
TexHonoruyeckux paspaborok Ha b6ase opHo#
YCTaHOBKM:

— Bo-nepabix, nixektop QuadHead;

— BO-BTOPbIX, 31EKTPUYECKNA NPUBOA ANSA
WHMXeKTopa U bapabana;

— |, HAKOHel, cUcTemMa ynpasneHns
SmartMonitor ASEP.

VYeraHoska Smart Coil o6opyaoBana yucToi
1 TXOl KaBWUHOI Oneparopa, B KOTOPOWH HeT
BbIHECEHHbIX 3NEMEHTOB TMADABNMYECKMX UK
NHEBMaTWYecKux cuctem. Ynpasnaer
CHCTEMO¥ OnepaTop NpH NOMOLWM Py1KN
ynpasnesus Tuna CAMOMCTHE» U ABYX

With coiled tubing
C HenpepbiBHo# Tpy6oit

ASEP, the leading supplier of wireline winches, is making a
major expansion into coiled tubing equipment. Since 1997,
ASEP has built a number of diesel/hydraulic coiled tubing
units. Getting request from clients on the new requirements
as multi purpose units the engineering team designed a
complete new concept: SmartCoil unit.

e fast Rig up;

e small and Compact;

e design for Artic condition;

e easy change from Standard Operation to Coiled Tubing

Drilling Operations;

o small Injector with rapid deployment of jointed pipe and
tool strings;

e superior software for Control

Equipment and Pipe Manage-

ment.

Injector :

ASEP launched the revolu-
tionary QuadHead injector.
Configured with 4 drive chains
rather than the traditional 2,
QuadHead is less than Y2 the
height of a traditional injec-
tor.

QuadHead has been designed
from the outset for easy main-
tainability and durability.

QuadHead is available with hydraulic drive and will in-
terface with new or existing diesel/hydraulic coiled tubing
units or with electric drive, delivered as part of the ASEP
SmartCoil unit.

The compact height of the QuadHead
makes it ideal for stacked working
when extra pull is required or Coiled
Tubing Drilling applications

ASEP SmartCoil combines three ma-
jor technology advances in one coiled
tubing unit.

1. Firstly, the QuadHead injector.

2. Secondly, electric drive for the
injector and the reel.

3. Finally, application of ASEP Smart-
Monitor control systems.

The SmartCoil operator cabin is 2
clean and quiet environment, free of
hydraulic and pneumatic systems. The
operator controls the Smart-
Coil unit using joysticks anc
two touchscreen monitors.

Or jointed pipe
Wnu ¢ coctasHoil Tpy6on
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CEHCOPHbIX MOHUTOPOB. CucTema ynpasneHus SmartMonitor nos-
BONAET N0/b30BATENI0 YCTAHABAUBATE MAKCUMMANbHO JONYCTUMYHO
CKOpOCTh, rybuHy 1 Bec. [lns OnoBelweHus oneparopa o xoae
paboTbl NPeAyCMOTPEHA CUCTEMA MPeAYNPEXAaoUMUX CUTHATIOB
W NporpamMMmupyemblx 0CTaHOBOK.

B komnnekt ycraHosku Smart Coil BxoguT Takke navens yn-
paBneHUs M NPUBOAHBIE YNPaBAAOLIME MOAYNN, COBAUHEHUE C
KOoTOpbIMK 0BecrneyuBaeTca NocpeacTeom WuHsl ProfiBUS.

MaHenb ynpasneHus obopyaoeaHa aByma HONbLLWMMU, APKUMK
CeHCOpHbIMK MOHUTOpamu SmartMonitor, KoTopble MOTYT UCNONb-
30BaTbCA KaK NA ynpaBneHUs CUCTEMOIA, TaK U ANA HabnwoaeHus
33 ee COCTOAHUEM,

CoeguHenune c bnokom ynpasnenus, ¢ 6apabaHom 1 ronoBKo
MHKEKTOPA ocylecTBnaeTca nocpeactsom cucremsl ProfiBUS,
ucnonb3ytoleit geicteutensHo GezonacHbiit Gpopmar nepegayn
AaHHbIX.

Ha neBblil 3KpaH B NOCTOAHHOM pEXUME BbIBOAUTCH TEKYWAS
UHOPMALUUA O COCTOAHUW CUCTEMBI, TaKas Kak Bec, rybuHa,
YCTbeBOE U LMPKYNALMOHHOE [ABAEHWE, @ TaKKe CoOBWeHNs 0
HenonaaKax u YCTaHOBOYHbIE 3HAYEHMA.

MpaBblit 3KpaH MoXeT paboTaTh B HECKONBKWUX PEXKUMaXx: B pe-
wume Smart Coil — ana HabnoAEHUA 33 COCTOAHWEM CUCTEMbI, B
pexume Smart Pump — ans ocywecTeneHus ynpaenesus ruapas-
nnYecKkum HacocoM, a Take B pexxume SmartWell, ucnonbayemom
ANs HabnoAEHUA 32 COCTOAHNEM CKBAXUHbBI U [/ OCYLIECTBARHUS
koHTpons Hag BOP/PCE.

Cuctema anextpuyeckoro npusoga 6apabana u urmexktTopa
MMEET CHHXPOHM3UPOBaHHbIE ABWUraTenH, YTo No3BoNAeT A0-
CTU4b HEnpeB30WAEHHOW TOYHOCTU PErYAMPOBKM CKOPOCTH.
BO3MOMHOCTL MCMONBb30BAHNA KPYTALLETO MOMEHTA NONHOM
Harpy3ku Npv Manoi CKOPOCTU UMK B COCTOAHUMW NOKOA Aenaer
cucTemy WaeanbHon gns GpesepoeoyHbiXx U BypunbHbix paboT
B CKBaMMUHe.

HomnaHua penaer ocobbiit akLEHT Ha TOM, YTO 3TOT HOBbINA
NPOEKT KONTIOOUHIOBO YCTAHOBKM ieHCTBUTENBHO COOTBETCTBYET
Tpe60oBaHWAM PaCTYLLEro POCCUICKOro poiHKa 060pYA0BaHKA ANns
KonToBGuHra. B ckopom BpeMeHW Ha POCCUICKOM PbIHKE MOXHO
Byaer npuobpecT KOMNAKTHYIO BEPCUIO AAHHOM CUCTeMb, @ B
nocnegyiowWwem niaHMpyeTca HayaTb ee NPOM3BOACTBO Ha TeppH-

Topuu Poccuiickoin Qegepayun.

KOMIMTAHWUW WEATHERFORD
NMPEACTABIAET HOBbIN
CTPYMHbLIN HACOC

1A NCTIMOJIb3OBAHUA

HA KOJTTIOBUHIOBbIX YCTAHOBKAX (KY)

Komnanusa Weatherford ectynuna e neperosopsl ¢ psgom poc-
CUACKUX KOMMNAaHWi 0 BO3MOMHOCTM BHEJPEHUA CBOEro CTpyi-
HOro Hacoca, Da3p360TaHHOI'O cneuwanbHO onA NpUMEHEHWUA Ha
KONTIOOWHIOBbLIX YCTAHOBKAX W AAKOLLEro BO3MOXKHOCTL CHU3UTh
cebecToMMOCTb CKBaXMH Ana foObLIYM NNAcTOBOW HEeTH U THA-
POM3ONALNKN CKBAXMUH.

CTpyiHbli Hacoc guametpom 32 mm komnanuw Weatherford
ABNAETCA NPEBOCXOLHBIM peWeHWeM ANA BOCCTaHOBAEHWA Npo-
W3BOOWTENBHOCTH HerbTHHbIX M ra3oBblX CHBAXWH, pacnonoxeH-
HbIX B YA@NeHHbIX pailoHax, NocKonbKy no3sonser oboituck Ge3
MCNONb30BaHWA AOPOroOCTOALLEro a3oTa.

JlaHHas mopenb KoMnakTHOro 3aboiHOro Hacoca Manoro
AMameTpa CNpoeKTUPOBaHa CNeLManbHO ANA MCNONb30BAHUA
B COBpPeMeHHbix Tpy6ax pauametpom 60,3; 73 unu 88,9 mm.
BeefeHune ero B 3Kcnnyatauuw He TpebyeT LOPOroCTORWMX
afanTaunoHHbIX paboT, TaK KaK BCe HEOBXOANMbIE MHCTPYMEH-
Tl 06BIYHO UCMONL3YIOTCA B HENPEPLIBHBIX TPYBHAX AUAMETPOM
31.75 unu 38.1 mm.

Weatherford

=Eioe

SmartMonitor allows the user to set critical speeds, depths
and weights. The unit responds with alarms or controlled
stops as the job progresses.

The SmartCoil system name encompasses both the control
console and the ProfiBUS linked actuator modules.

The control console features two large, clear touchscreen
SmartMonitor modules for system monitoring and control.

Links to the control skid, the tubing reel and the injector
head are via ProfiBUS system, in intrinsically safe format.

The left screen format remains constant, providing the
operator with essential information such as weight, depth,
wellhead and circulating pressures, plus system alarms and
set-points.

The right screen toggles between the SmartCoil system
display for unit monitoring, the SmartPump system for fluid
pump control and the SmartWell system for well monitoring
and BOP/PCE control.

The electric drive system on the reel and injector features
synchronous motors to give unrivalled speed control. Full-load
torque is available continuously at low speed or rest, making
the system ideal for milling or drilling applications.

Special emphasis has been put into ensuring the new design
coil tubing units meets the demands of the growing Russian
CT market. A very compact version will be made available and
eventually assembled in Russia.

WEATHERFORD'S COILED TUBING (CT)
JET PUMP SYSTEM

Weatherford is talking with different clients in Russia to
use a jet pump system what is special designed to be run on
coiled tubing to reduce the cost for crude oil production

well's or de-watering wells .

HENPEPBIBHAA WA OBbIYHAA TPYBA
COILED OR CONVENTIONAL TUBING

HACOC i
PUMP |

CTPYWHBIA HACOC 32 mm
32 mm JET PUMP
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I10 «CBOBOAHBIA» HACOC, CNOCOBHbLIA rMAPaBANYECKM LMPKYIN-
POBATb KaK B HenpepbiBHOW, Tak U B obbiyHOI TpybE.

CraHpapTHblit pabounit nokasatens — 2 M° BbIHOCA NOPOAL! Ha
Kawabii 1 M3 3aKauku.

Hacoc Weatherford 32 mm — npeansHoe obopyaosaHue Aaa Ucno/b-
30BaHUA Ha HA3EMHbIX MU MOPCKUX BYPOBbIX YCTAHOBKAX B CNYHaAAX,
KOraa CKBaXuHa nepectaeT OHTAHUPOBATL, KAK anbTepHaTusd
rasnudTy, a TaKKe ANS TAPOU3ONALMYU ra30BbIX CKBAXKMH MW B
KauecTee HOBOrO cnocoba gobblun HedT METOAOM BCACBIBAHUA.

NCMNBbITATEJIbHAA YCTAHOBKA
N9 OBPA3LIOB HEMPEPBIBHbBIX TPYB

HenpepbiBHble TPyGbl B NPOLECCE JKCnyarauui NoABepraiTea
CAOMHOMY KOMNNEKCHOMY Har PY)KEHHIO: 3HaKONepPEMEeHHbIM LIMKIN-
4ecKuM n3rnbam, BHYTPEHHEMY aBNEHMI0 U 0CEBOMY PACTAKEHNIO.
[ina 06BeKTUBHON OLEHKHM KayecTsa 00pasuos Tpy6 BO3HUKNA
Heob6X0AMMOCTb CO3AAaHNUS UCTbITATENbHON
YCTaHOBKM, NO3BONAKIENH OCYWECTBAATE 04~
HOBPEMEHHOE 3ailaHHOe BO3AEeNCTBME KAX/bIM
13 TPEX BUAOB HArpy3okK.

AgTtopsl [1] 3anaTeHTOBaNM TEXHUYECKOE
pelweHne UCNbITaTeNbHO YCTaHOBKY, obecneyn-
BalolLLei BLINONHEHWE BbilueyKa3aHHbIX Tpebosa-
HUit. LlMknndeckue ncnbiTaHUA OCYWECTBARIOTCA

The Weatherford 32 mm jet pump is the solution to remote
area’s to bring oil or gas wells back in production with out
using expensive nitrogen.

This slim, compact dovm hole pump is designed to be run in
existing 60.3 mm or 73 mm or 88.9 mm tubing No expensive
tubing workovers are required, as all the necessary tools are
usually run in on 31.75 mm or 38.1 mm coiled tubing.

The pump itself is actually a “free” pump, and circulates
hydraulically through the coiled or conventional tubing.

The standard rule is every 1 m* pumped down will give
2 m’ in return,

The Weatherford 32 mm jet pump is ideal for offshore or
onshore production use when the well has stopped flowing,
as a replacement for gas lift operations, for de-watering gas
wells or as a new lift installation.

TEST FACILITY FOR COILED TUBING
SAMPLES

Coiled tubing is subjected to com-
plicated complex loads: alternating
loads: internal pressure and axial
elongation during its working life. In
order to provide objective evaluation
of tubing samples there arose the need

no npuHATol B Poccuu cucteme S-obpa3Horo
neperuba obpasua.

Ha yeptexe (puc.1) npuBeAeHO Cxemarniec-
Koe u306paneHme yCTPOiHCTBa, a Ha puC. 2 NoKa-
3aHO B3aMMHOE PacnoNOXKeHe UCNbITLIBAEMOrO obpasua
(4 06ecneunaa|0ulei1 erp HaTaMxeHue rMOKoiA CBA3N.

YerpoiicTeo (puc.1) BKO4AET B cebs pBa cekropa 1, 2 ¢
060pamMu 3, 4, yCTaHOBAEHHbIX C BO3MOXHOCTbIO BpalleHHs
Ha ocsix. CeKTOPbI UMEIOT He3aBUCUMbIE NPUBO/LI PEBEPCHE-
HOFO Bpal|eHUsi OT WecTepéH 5, 6 NOCPeACTBOM 3yByatbix
peeK U ruapOUMIMHAPOB 7, 8. Ha HaKpecT nexalliux KOoH-
ax 060408 YCTAHOBNEHbI 3AHUMBI 9, 10 pna 3aKpenneHus
UCnbITYeMoro Tpy6Horo obpasua 11 v ynopsl 12,13 - pna
3aKpenneHus rmapoUMauHapa 14 1 rubKoit ceasu 15. 3axumbl 9,10
cHabeHbl 3arywkamu 16, 17 ana repMetusalni BHYTPEHHEN no-
nocTv Tpy6Horo 06pastia c 0AHONO KOHLUA U NPUCOEANHEHWA wnaHra
BLICOKOrO AaBneHns 18 ¢ Apyroro KoHua. [Mapasauyeckoe nurahne
YCTPOCTBA OCYWECTBAAETCA OT HaCOCHOI ycTaHoBKM 19, 6n0Ka rua-
poynpasnenus 20 nocpeAcTsomM Tpy6onposoaos u rMBKMX WNAHTOB
18, 21. KpaiiHue nonoxeHna xoAa peiku BpaLieHns CexTopos 1,2
OrpaHMyYMBaIOTCA KOHEYHbIMU BbIKNIOYATENAMU 22.

YerpoiicTeo paboTaer cnefyiowum 06pasom. Tpy6Hbiit 0bpasel
11 3aKpennserca NocnejoBarencHo B 3aXuMax 9w 10; npn 3TOM
no mepe HeoGX0AMMOCTM He3aBUCUMO CMelanT cektopbl 1 1 2.
OTKpbITbie KOHLBl 06pa3La repMeTusupyloT 3amylkami 16 n 17.
K 3arnywke 17 NpUCOeAMHABGTCA WNAHT BbICOKOrO fasnexus 18,
a nocpeacTBOM npobku B 3amyuike 16 13 o6pasua BbinyckaeTcs
BO3/lyX, ¥ BHYTPEHHAR NONOCTb rePMETU3NPYETCA. BuyTpb 0bpa3sua
nopaéTcs 3afiaHHoe MCnbiTaTenbHoe AaBNeHue. C nomolbto rTMApO-
yMAMHApPa 14 Npou3BOAUTCA HATAXEHUE TPOCOB rubkoit ceasu 15
C 3afaHHbIM ycunueM, Hepes cBA3aHHbIE rMBKOW CBA3bLIO CEKTOPLI
3710 ycunve nepefaérca o6pasuy v NOAAEPHKMBALTCA Ha 3afaHHOM
WcnbiTatensHoM ypoeHe. [lanee yctaHoBKa paboTtaeT B aBTOMaTH-
yeckom pexxume. oouepénHo BKNKHAIOTCA rUAPOLMANHAPL! 7, 8, 1
Tpy6HbIi 06pa3el; nepefadTcs C UUKINYECKMM pa3rnbom — narnbom
¢ 0603 0HOTO CeKTOpa Ha 06oa APYroro. HeobxoauMan BenuynHa
UMKNUYECKOTO NOBOPOTA CEKTOPOB YCTaHAB/IMBAGTCA NOCPEACTBOM
KOHEeYHbIx BblKaloyarenen 22.

KOHCTpYKUMS MCIbITATENLHOM YCTAHOBKM obecneynsaeT He3aBUCH-
MyI0 YCTAHOBKY ¥ NO/ASPIAHWE Ha 33AAHHOM YPOBHE HeW3MeHHbIMU
BCEX NapamMeTpoB MCITaHMiA: paanyca u3rnba — pasrn0a, Benn4nHbI

Puc. 2.
Fig. 2.

for test facility creation that would
provide simultaneous specified tree
way loads.

The authors [1] patented the design
of test facility that meets all above stated
requirements. The cyclic test is performed in
accordance with accepted in Russia system of
S-shaped bending of the sample.

The draft (fig.1) shows schematic sketch
of the unit, fig.2 shows mutual positioning of
the tested sample and flexible connection that
provides its tensioning.

The unit (fig.1) comprises two sectors 1, 2
with rims 3, 4 installed to provide axial rotation. The sec-
tors have independent reverse rotation drives from gears
5, 6 through toothed rack and hydraulic cylinders 7, 8. The
crosswise ends of the rims are equipped with clamps 9 and 10
in order to fix the tested tubing sample 11 and supports 12,
13 - to fix hydraulic cylinder 14 and flexible connection. The
clamps 9, 10 are equipped with plugs 16, 17 to seal internal
cavity of tubing sample from one side and for connection
of high pressure hose 18 to the other end. The hydraulic
powering of the unit is effected from pumping unit 19, hy-
draulic control unit 20 via tubing and flexible hoses 18, 21.
The extreme position of the rod trip of sector 1, 2 rotation is
limited with end breaks 22.

The unit operates as follows. The tubing sample 11 is
consecutively locked in clamps 9 and 10; as necessary they
independently move the sectors 1 and 2. The open tubing
ends are sealed with plugs 16 and 17. A high pressure hose 18
is attached to plug 17, and via plunger in plug 16 they bleed
air from the sample, and internal cavity is sealed. They feed
specified test pressure inside the sample. Hydraulic cylinder
14 tensions the flexible connection 15 with specified force.
The sectors connected with flexible connection transmit the
force to the sample and the force is maintained on specifiec
test level. The unit further operates in automatic mode.
Hydraulic cylinders 7, 8 are activated in turns, and tubing
sample is passed with cyclic bending from one sector rm te
another. The necessary value of cyclic sector turn is set with
end breaks 22.
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BHYTPEHHETO AABNEHWA, BRNNYMHBI HaTAKEHUA 06Pa3La NP1 U3MeHe-
HWW pa3mepos — «BbITAKKE» 06pa3La UK Npu CABMIe B 3aKUMAaX.
Wcnbitanus nposoast nubo go pa3spyuwexus 06pasiia, 1Mo A0 ocTu-
JKEHWA 3a1aHHOTO YnCNa LMKNOB U3ruba — pasruba unu [OCTUKEHMs 3a-
AAaHHOM BENNYMHBI U3MEHEHNSA reOMETPUYECKHX pasmepos ofpasua.
Wcnonb3osanue ncnbitatensHoit yeraHosKM no3sonser npoBecTy
nccneposaknsa paborocnocobHocTH Tpy6 B yeaoBUAX, npubnmma-
FOILMXCA K peanbHblM yCNOBUAM IKCNAYATALMY, U KOPPEKTUPOBATL
TEXHONOTUYECKUE PEUMBI U3TOTOBNCHMS TPY6 NPUMEHUTENBHO K
YCNOBUAM JKCIAYATALUMM ANMHHOMEPHBIX TPY6 Y 3aKa3uuKa.

5 Marent PO N°2150686, C1,7 G 01 N 3/08

Cneyuansnas noowpumensnas Hazpada Hart’s 2005 3a
mexHuYyecKue UHHoBa YUY

MHOTOLENEBOE UCMON b30BAHUE
B OZIHOM CMNYCKOMOABbEMHOM
ONEPALIMW CHUXAET U3EPXKW

FASTFrac Packer u npo6ka-mocm sxoHomam Bpema u
CHUMalom U30epXKu, No380NAA onepamopy usonupo-
8amb U NPOBOOUMb UHMEHCUDUKAULIO MHO20YUCTeHHbIX
NpOGYKMUBHbIX UHMeEP8anos 3a 00Hy cnyckonodsemuyio
0nepayuto ¢ npumexerHuem konmiobuHea.

Koraa nposegenue pa6or Tpebyet uzonaumum u MHTeHCHdUKaL M
MHOTOYMCNEHHBIX NPOAYKTUBHbIX 30H, 0BBIYHO N7 KAM A0 onepa-
U1K N0 M3017UNM paboTbl HyMeH 0auH CNYCKO-N0ABEM, 1 paboTl
CTaHOBATCA AOPOrMMM.

Makep v nakep-npo6ka Baker Oil Tools nog HaseaHuem FAST Frac moryt
YMEHBIINTL BPEMA 1 CHU3UTD 3aTpaTbi HA NPOBEeHME AaHHOI onepauuu.
lMpumenseman cucrema, cnyckaemas Ha HenpepobIBHOI TpyBe, MOXeT u30-
SMPOBaTh M NPOBOAUTL UHTEHCU(UKALIIO MHOTOYNUCHEHHbIX MHTEpBanos
NN1acTa, U301MPOBATE KAXALIA NNACT N0 OYEPeaM 1 06eCHEYNTS UHTEHCH-
(mKaumio, cneumansHo OTKOPPEKTUPOBAHHYIO ANA KAX[OMO Y4aCTHA.

Knioyessimu anementamu sensiorcs naKep, UHCTPYMEHT 8 0TCO-
EANHEHUA U NaKkep-npobKka, Bce 3neMeHTsI No o4epeay CnycKaTcs
B CKBAXUHY Ha KonTiobuHre. MpoaonsHoe gBMKEHUE B CKBAKUHE
NPUBOANT B JeCTBME Nakep, OH, B CBOIO ovepesb — cucremy
UHAEKCAUMM B KayecTBe BCMOMOraTeNbHOM ANA YCTaHOBKM nake-
pa-npo6Ku, KoToOpas NpUBOAUTCH B ABUMKEHUE, NO3ULUOHNPYETCH
Unu BLICBOBOXAAETCA NOTOKOM BMecTe ¢ MHCTPYMEHTOM ans
otcoeauHenus. 06ocobnenHsle BEPXHUE W HUXHUE naKepyolue
SNEMEHTE! U30NMPYIOT MHOFOYUCAEHHBIX NPOAYKTUBHbIE WHTEpBans
Ans 06pabotku. Mocne BbinonHeHus nepeoi 06paboTku oneparop
0CBOGOKAAET CUCTEMY, NepecTaBnseT ee nonepex Apyroi npoayk-
TUBHOW 30HBI, NPOBOAUT APYTYIO 06paboTky 1 NoBTOPSAET LUK,

Komnanua ucnons3osana cuctemy ansi 06paboTkU ABYX 30H B
CkBaMuHe BocTo4Horo Texaca. TexHonorus no3sonuna COKpaTUThL
BPEMA HA 23 IHA N0 CPABHEHMIO C paHee NPUMEHABIIUMUCSH METO-
Aamu ruapopaspeiea, f06bI4a rasa Bo3pocna B TpU pasa.

Cucrema npepnaraetcs ans pabor c KONOHHaMu pasnuyHoro seca
C HapYXHbIM Buametpom 4/, 5'/,n 7 pioiMoB, KOMNaHUA Ucnonb-
30Bana ee npu nepenaje AasneHus go 7500 psi.

Cuctema moxer ucnonb3osarses Anf MHTEHCUUKauuKM oboii-
AGHHbIX 3anacos HedTH W rasa, A5 rMAPOPa3PbLIBA M U3MepeHus
MPUTOKA HOBbIX U 06OMACHHLIX YHACTKOB YIONLHOMO MeTaHa.

Cucrema sBnsietcs 6onee 3KOHOMUYECKHM 3¢ eKTUBHOM, Yem Tpaau-
LIMOHHbIE NOCTafinitHbIE OnepaLyu no FMAPOPa3spbIBY NNACTa, ¥ 3T0 AaeT
oneparopam 60/1bWyi0 rMBKOCTL NpU NpoBeaeHUN paboT no sHeapeHuo
B CKBaX(HbI, He TPeBYIOWMX UCNONb30BAHMA BbILKY.

The desian of test facility provides independent setting
and maintenance of all testing parameters: bending radius,
internal pressure, sample tensioning value at alteration of
sample dimensions - elongation or movement in clamps.

The testing is continued until the sample fails or reaches
specified number of bending cycles or reaches specified
alteration of geometric properties.

The use of testing facility allows conducting research of
tubing operation under conditions close to real operating
conditions and adjusts technological manufacturing modes
according to operating conditions of the customer.

1. Patent of RF No. 2150686, C1, 7 G 01 N 3/08.

Hart’s 2005 Special Meritorious Award for Engineer-
ing Innovation

MULTIPLE USES IN ONE TRIP
LOWERS COSTS

The FASTFrac Packer and Bridge Plug saves time
and costs by allowing operators to isolate and
stimulate multiple producing zones in a single
trip with coiled tubing

When the intervention job requires isolation and stimu-
lation of multiple potential producing zones, a traditional
job requires a trip for each isolation and high costs for rig
and equipment time,

Baker 0il Tools” FASTFrac Packer and Bridge plug can
cut that time and those costs. The coiled tubing (CT) de-
ployed system can isolate and stimulate multiple forma-
tion intervals, isolate each formation in turn and allow a
stimulation treatment customized for each zone.

Key elements of the system are a packer, a release
tool and a bridge plug, all run into the hole in tandem
on coiled tubing. Longitudinal movement in the well
bore activates the packer, which actuates an indexing
system to help set the bridge plug, which is actuated
and positioned or released by flow in conjunction with
the release tool,

The system uses standalone upper and lower packoff
elements to isolate multiple production intervals for
treatment. After completing the first treatment, the
operator releases the system, repositions it across an-
other production interval, conducts another treatment
and repeats the cycle.

The company used the system in an East Texas well to
treat two zones. It cut turnaround time by 23 days com-
pared with previously used fracturing methods, and gas
production from the well tripled.

The system is available for use in various weights of
4/ -in., 5'/,-in. and 7-in. outer diameter casing, and the
company has operated the system in pressure differentials
as high as 7,500 psi.

Among applications, the system can be used to stimulate
bypassed oil and gas and to fracture- treat and flow test
new or bypassed coalbed methane sections.

The system is more cost-effective than conventional
stage-fracture treatments, and it gives operators more
flexibility in rigless intervention operations,
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OMNEPATUBHOE OBHAPYXEHUE
HE3HAYUTENbHBIX OTKNTIOHEHWA

B KONTIOBUHIE
19 BE3OMNACHbIX PABOT C HUM

P. Harbers (Rosen Inspection Technologies)

KonTioBMHF BbICTPO CTaHOBMTCS anbTepHATUBON coctaBHoil Tpy6e B
pAfe onepawuii C HehTAHBIMM U ra30BbIMM CKBAXKMHAMM. Passupaetca
TEXHONOrMA UCMONb30BAHNA KONTIOBUHTA ANA CAOXHBIX ONepauuit,
KoTopble TpebyloT 6onbLMX 3aTpaT, cobnlofeH!A Mep 6e3onacHoCTy
W 3alMTHI OKpYXKakouei cpeal. B xone pabor Tpy6a foNMHA COXpa-
HATb LENOCTHOCTb NPU YBEAMYNBAIOWEMCA AABNEHMU, HATPY3KE U
ry6uHe. Tak KaK LenoCTHOCTb TPYOb! ONPeAensieTca masHbIM obpa3om
DU3NYECKUMU XAPAKTEPUCTUKAMMU, MPOBEPKA B PEANIBHOM BpeMeHu
g xofie paboT ABNAETCA NPEKPacHbIM METOAOM ANA obecneyeHun
6e30NacHOCTY W YBEAWYEHUA HAAIKHOCTH.

MocKoNbky COYETaHWE U3MEPEHUA YCTanoCTh 1 Koppo3uu & OHOM cUC-
Teme 66110 Bbl MAEANbHBLIM, HO B HACTOALLEE BPEMA HEBO3MOMKHO, NyHULINM
cnocobom obeperatb LENOCTHOCTL KONTIOOMHIA 40 UK B Xope pabor AB-
NRETCH BLIABAEHIUE KOPPO3UM UM MPOYMX OTKNOHEHNIA Ha camoii paHHen
cTapuu. TporHo3 passuTiA W NOBEAEHUA OTK/IOHEHWIA B KONTIOBUHrE C
MOMOLLIO PAacyeToB No ee hopMe 1 FyBUHE 04eHb CIOHEH. 370 03HauaeT,
uyTO OnepaTuBHoe HabnioaeHe B ManoM Macwrabe obecneyut nydlee 1
HenocpencTeeHHoe o6HapyIKeHye pacTylLei CKopocTh OTHAOHEHWIA W, TAKMM
o6pa3om, 06LLiero paspyleHus KONTIO6UHrOBOM KonoHHbL. ROSEN BeinonHaeT

37O MOCPEACTBOM LUMPOKO W3BECTHOTO NPUHLMNA PACCEAHUA MArHUTHOTO
roTOKa, MMes Gosiee yem 20-neTHWI ONbIT 8 06cnegoBaHUy Tpyb.

B otHowewun Hibernia Canada npepnoxeHa HoBas GyHKUMS B Ha-
weM NporpaMMHOM obecneyeHny, cneyuanusupyioemcs Ha obHapy-
WeHUM KOPPO3UH 1 TONLLMHE CTEHOK. ToNLuHa CTEHOK pasaeneta Ha
9 y4acTKoB N0 OKPYKHOCTU. ITa Gonee TOYHAA UHAMKALMA (u, TaknM
06pasom, Nyylee paspelienne) yHacTka ToNUMHEN CTEHKA (40 rpa-
[1YCOB NOKPbITUA KaX[ibli) AaeT nHchopmaumio 06 yTOHYEHNN CTEHKHN,
BHI0YAA NONOXKEHUE N0 yacoBoi cTpenke. Moxet 6biTh 0OHApYKEHO
MexaHMueckoe NoBpexaeHne, KOPPO3uA Y4acTKOB WU TOUEYHAR

koppo3us pasmepom npumepHo 0,3 mm (0,01 floiima) B ryouHy.

MEPBOE B MUPE UCMOJIbSOBAHUE
KONTIOBUHIA ANA PACTBOPEHUA
rMMOPATHOM NPOBKW B FEPMETU3ATOPE
MJIABYYEIO NMPOMbICIIOBOIO XPAHWITALLIA
(FPSO): UCCNEOOBAHUE CITYHAH

M. Ovesen (SPE), L. Laun (SPE

BEXXOM/ABROAD
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(The conclusion. The beginning is in #3, 2005, page 44)

ONLINE DETECTION OF COILED
TUBING ANOMALIES ON A SMALL
SCALE FOR SAFE CT OPERATIONS

P. Harbers, Rosen Inspection Technologies

Coiled tubing is a fast growing technology and is becom-
ing an alternative to jointed pipe in a wide range of oil and
gas well operations. The technology is pushed by the use
of coiled tubing for complex operations that are safety,
cost and environmentally sensitive. During operations the
coiled tubing must retain its integrity under increasing
conditions of pressure, load and depth. Since the tubing
integrity is mainly determined by its physical properties,
real-time inspection during operations is an excellent
method to ensure safety and enhance reliability.

Since the combination of measuring fatigue and cor-

rosion in one system would be ideal but not possible for
now, the best way to ‘quard’ the coiled tubing’s integrity
before or during operation, is to detect corrosion or other
anomalies in a very early stage. Calculations on form and
depth of CT anomalies to predict its growth and behavior
still turn out to be very difficult. This means online de-
tecting on a very small scale would give you a better and
immediate view on the growing speed of anomalies and
thus your total decay of the CT string. ROSEN does this by
means of her well-known knowledge in the Magnetic Flux
Leakage principle with 20+ years experience in pipeline
inspections. For Hibernia Canada we introduced a new
feature in our software concentrating on corrosion finding
and wall thickness. We have divided the wall thickness
into 9 different wall thickness part sections around the
circumference. This means a more precise indication (and
therefore better resolution) of the wall thickness part
(40° coverage each), which could contain a wall thinning
including its clock position. Mechanical damage, corrosion
parts or pits as small as approx 0.3mm (0.01") in depth
can now be detected!

WORLD’S FIRST UTILISATION

OF COILED TUBING TO DISSOLVE
HYDRATE(S) IN A FPSO RISER:
CASE HISTORY

M. Ovesen, SPE, and L. Laun, SPE, BJ Services A/S, and
SPE, and K.T. Nesvik, SPE, Statoil ASA




Internalfom:

BHYTpU repmeTusaropa FPSO;

2) ocBelyaeTcs MHHOBALMOHHOE peleHue, paspabotaHHoe, 4TobbI
obecneynTb IKCTPEHHOE paccoeanHeHue KonTbuHra u nybpuka-
TOpa, 4T06LI NO3BONUTL KOPabNo NnasaTe NPU HEOBXOAMMOCTH

BOKpYr BawHu;

3) obbACHAeTCA TEXHONOTUA, UCNONB30BaHHAA ANA PpacTBOpPEHUA

ruppara (npobku) B repmetnsarope FPSO.

YCMNELUHOE BYPEHUE: ONMTUMUN3ALINA KHBK

A4 KONTIOBUHIOBOIO BYPEHUA
B HEBJTATOMPUATHbBIX YCIIOBUAX

J. Maehs, A. Law (Baker Hughes Inteq.), R. Pruitt (BP
Exploration Sharjah), A. Weihe, C. Kiesl (Baker Hughes Inteq.)

CospemeHHble ycnosus ans BypeHuns TpebyioT cCnpoeKTUPOBAHHOI
konTio6uHrosoi 6yposoit KHEK ana paboTsl B eCcTkux ycnoBuax.
370 BKNIOYaET B cebA bypeHne Npu OTpULATENLHOM Nepenage Aas-
NEHWUA B CUCTEME «CKBaXMWHA—NNACT», CNOXHbIX N1acTax 1 Npu Bbl-
cokux Temnepartypax. logpo6bHo onucaHbl KONTIOBMHTOBbIE BYpPOBLIE
onepaunun, nposefeHHele Ha Ansacke, 8 Anxupe u Wapxe.

3TM cnoxHele onepaunu Tpeboeanu CNOKHON KONTIOOMHTOBO
6yposoit KHBK, koTopas pomxHa npotvusocToaTh TeMneparypam
ceoiwe 150 °C (300 F), wecTroit BubpaLuuu, BLICOKOW 4acToTe Bpa-
WeHnA MOTOpd, BLICOKOMPOU3BOAUTENLHEIM oBBLeMHBIM MOTOpam
(PDM’s), nopaye azota 8 KHEK 1 PDM anactomepa Hapaay ¢ npoyYnmu

TPYAHOCTAMMU.

B pesynbrate, Guina cnpoekTuposaHa KonTiobuHrosas byposas
KHBK nna cooteetctema 3tum tpeGosanuam. K npumepy, 4to6sl
CHU3UTL (Mnu nyywe ynpaenats) auHamuky KHBEK npu oueHs
BbLICOKOM YpoBHe BUOpaLMi, NCNONb30BaNca MHOroocesoi snbpa-
LUMOHHbIA gatynk onTumMu3auun KHBK B oTHoweHnn Beca n rnbKmx
WTaHr. 3T0 N03BOANNO BYPUIBLIMKY CNEAUTL 33 ypOBHEM BUOPALIMH
B peantHoM BpeMeHU U HacTpausaTh OypoBble NpoLeaypsl U napa-
MeTpbl (Harpyska Ha fonoto, 6ypoBoWM pacTBop, UCNONb3OBAHUE
UMPKYNALMOHHOIO NePexoHUKa U T.4.) ANA CHUMEHWUA Ype3MepHOi
eubpauuu. B KHBK, kotopas takme gomxHa Guina paboTats c Tene-
MeTpuen W Ha cKkBaxuHax Llapu, npobypeHHsix pu noMouwm a3ora,
ucnonb3osanack KonTibuxrosas 6yposas KHEK ¢ anekrpudeckum
kabenem B Ka4yecTe efUHCTBEHHOTO cnocoba nepeaayn AaHHbIX 0
CKBMMHHbBIX U KAPOTaXHbIX UCCNefOBaHMAX B Npolecce GypeHus

B MHOroa3oBOM NOTOKe GYPOBOro pacTsopa.

OnucslBatoTca HekoTopble ocobenHocTu KHBK, Hanpumep Takue,
KadK MCNONb30BaHWE MHOTOLWKNOBOTO UMPHYNALWOHHOrIo nepexon-
HUKa3, yNpasneHue 3KBMBaJIEHTHOM NNOTHOCTLIO UMPKYAALKMK Bypo-
BOFO PacTBOpa/AaBNEHNSA, UCNONb30BAHNE BLICOKOCKOPOCTHLIX MO-
TOPOB U paA Apyrux. Pesynsrarel ycunuii byayT 3aperucTpupoBaHsl
CO CpaBHUTENbHbLIMKU FrpaMKamMu NPOU3BOAUTENLHOCTH U BUBpPaLMK.
Ja Ba npefbiAywWMX roga 6ypoBsie NpoLeccsl Ha ckBamuHax LLapxu
u Anscku 6blﬂl'1 3HAYUTENBHO YNyYLWeHb!: yBeANYMNACh NPOXOAKa
3a [leHb, CHU3UNUCL 0bLiMe U3[EPIKKM Ha CKBAMUHY. B utore, atu
NpoeKTh 6binM NPU3HAHLI IKOHOMUYECKHN YCNEWHBIMN, 1 PE3YALTATHI

p,n(ﬂ onvxlﬁuﬁ;

1) ny6ANKYIOTCA peanbHble pesynbTarhi paboT B OTHOWEHUH KO-
3 puunenTa TpeHus (Ko3dbuLmenTa conpoTusneHus) KonTiobuHra

inZ,' he riser ‘main focus of this pape

I}M&ﬁﬁﬁu&l job results pertaining to fﬁctm
tors (drag co-efficient) of the coiled tubing inside the
FPSO riser,

2) Highlight the innovative solution developed to allow
for a possible emergency disconnection of the coiled tub-
ing and CT Lubricator to allow the vessel to weathervane
around the turret if required.

3) Explain the technique used to dissolve the FPSO
Riser hydrate(s).
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DRILLING WITH SUCCESS: BHA
OPTIMIZATION FOR COILED-TUBING
DRILLING IN HARSH ENVIRONMENT

J. Maehs and A. Law, Baker Hughes Inteq; R. Pruitt,
BP Exploration Sharjah; and A. Weihe and C. Kiesl,
Baker Hughes Inteq

Today’s drilling environments require a CTD bottom
hole assembly (BHA) be designed to perform in harsh
environment. These include drilling in Underbalanced
conditions (UB), challenging formations and high
temperatures. This paper details findings from Coiled
Tubing Drilling (CTD) operations in Alaska, Algeria and
Sharjah.

These challenging operations required a complex
CTD BHA that should be capable of withstanding tem-
peratures in excess of 150°C (300 F), severe vibrations,
over-speeding of motors, high-performance positive
displacement motors (PDM's), nitrogen intrusion in BHA
and PDM elastomer as well as many other challenges.

As aresult, the CTD BHA was engineered to meet these
various challenges. For example, in order to reduce (or
better manage) BHA dynamics under extreme vibration
levels, a multi-axis vibration sensor was used to optimize
the BHA with weight and flexible bars. This permitted
the driller to monitor vibration levels in real-time and
adjust drilling procedures and parameters (WOB, mud
flow, use of circulating sub, etc.) to reduce excessive
vibrations. The BHA also had to address telemetry issues
and, on the Sharjah nitrogen-drilled wells, an E-line CTD
BHA was employed as it was the only way to transmit
MWD/LWD data in the multiphase mud flow.

The paper will also describe some of the special BHA
features like multi-cycle circulating sub use, ECD/pres-
sure management, high-speed motor use and more. And
the results of these efforts will be documented with
performance and vibration graph comparison. In the
previous two years, drilling processes on the Sharjah and
Alaska wells were significantly improved for increased
footage per day and lower overall well costs. As a result,
these projects have been recognized as economic suc-
cesses and the findings from these wells can be applied
to optimize the drill string and drilling parameters for
enhanced perfozmance in other challengmg environ-
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OBUTCA BOCTYINH :
019 MOPCKUX MJIATOOPM MPU MOMOLL
PA3PABOTAHHOIO MBKOMO KOHHEKTOPA:
WCCNELOBAHME CNTYHAEB 1 NPUMEHEHUE
B NOJIEBbLIX YCNIOBUAX

L. Link (SPE), L. Laun (SPE, BJ Services A/S), K.T. Nesvik (SPE,
Statoil ASA), X. Boge (SPE, ConocoPhillips Norway)

KonTioBuHrosble onepauuy Ha CesepHOM MOpe perynapHO CTaBAT Bbi-
30Bbl OrPaHNUYeHUAM rPY30MOALEMHOCTU KPAHOB NpU NOMLITKE NOAbEMA
fapabaHos ¢ KoNTIOOMHroM Ha 60pT. O4eHb 4acTo rpy30noALEMHOCTD
KpaHa WnM NOTOAHbIE YCNOBUA ONPeAensioT pasmep KonTioBuHra ana
pPaboT, NPUXOANUTCA B Pe3ybTaTe BLINONHATL ONEpaLum C MEHbUIUM, HeM
ONTUMANbHbIA, ero pa3MepoM. B HOPBEKCKOM CEKTOpe NPUMEHAIOTCA
NpenMylLeCTBEHHO KpaHbl GoNbLIeN rPy30NoABEMHOCTH, HO BONLIIKMHCTBO
onepauii Tpebyer Mcnonb3oBaHUA KOTIOOUHTA C BONbUWMM AUAMETPOM
(2,375” wnm 2,875"). Heobxopnmas AMHA MOXKET Bbi3BaTb TPAHCNOPT-
Hble Npobnembl 13-3a NOJBLEMHOIO BECA UCNONb3YEMbIX KONTHOOWHTOBBIX
6apabaHos. TpagnLMOHHbIE METObl ANS NOAAEPKAHUA MUHUMANBHOTO
BECA WCMOMb3YIOT TaK Ha3biBaeMble pa3bopHsie cucTeMbl bapabaHos u
TOHKOCTEHHbIE BbICOKONPOYHBIE NApan/ieNbHble KONTIOOUHTOBbIE KONOHHbI
(T.€. C NOCTORHHOI TOAWWMHON CTeHKK). HecMoTpA Ha TO, 4TO 3T! MEpbI
CHUMKEHMS BECA B TEYEHUE MHOTVX NIeT I0Ka3biBay CBOI0 paboToCrnocod-
HOCTb B HOPBEXCKOM CEKTOPE, OHY HE MOTYT PelinTh BONPOCh!, CBA3aHHbI
¢ Becom 060py/I0BaHKs, Bo Bcex cnydasx. Coctasnenne AByx Unu Gonb-
WEro KOAMYECTBA OTARNbHBIX KONOHH Ha Gepery NoCpeacTBOM CThIKOBbIX
CBapHbIX WBOB ABNSETCA CTAHAAPTHOM NPOLE/AYPOit B AHIMUACKOM CeKTOpe
Ha NPOTAKEHMN MHOTUX IET, MaBHbIM 06pasom AnA Tpy6 AnamMeTpom o
1,75". B HOpBEXCKOM CEKTOPE NOBPEMAEHUA CTbIKOBbIX CBAPHBIX WBOB
NPOUCXOAAT NPU UCNONB30BAHWN KonTo6uHra BonblWoro gUameTpa, u
Oneparops! ULLYT KU3HECTIOCOBHYIO ankTepHaTUBY 3TUM WBaM, ocobeHHo
AnA KonTiobuHra 60MbLOro AUaMeTpa.

B oTBET Ha NPAMOIA 3aNpOC ONepaLUOHHbIX NOAPA3AENeHHit BJ Services
8 CeepHom mope BJ Services Coiled Tubing Research & Engineering
group B Kanrapu (KaHapa) paspabotana v BHeapuaa B NPOM3BOACTBO
HaMaTblBaeMblil KOHHEKTOP C ManouMKIOBOW YCTANOCTbI0 ANA UCKIIo-
YEHWA onepaumit CBAPKM CTHIKOBLIX WBOB, NPOM3BOAUMbIX HA MODE, U
pellieHUs BONPOCOB rPy30MOALEMHOCTH, CBA3AHHbIX C TAXKENbIMU KO-
TiobuHroBbIMW HapabaHamm.

ONTUMU3ALNSA PACXOOA ASPUPOBAHHbBIX
XWOKOCTEM AN KONTIOBMHIOBbBIX
ONEPALIV NMPU OTPULIATESIbHOM
NEPEMNALE OABJTEHUA

M.E. Ozbayoglu, C. Omurly (Middle East Technical u.)

KonTiobuur (CT) wupoKo accouMmnpyeTcs ¢ GyPOBLIMU TEXHONOTMAMM
[1p1 OTPULATENLHOM Nepenae AaBNeHUA B CUCTEME «CKBAXWHA—NNACTY,
0COBEHHO B OTHOLLIEHMM UCTOLLEHHbIX KONNEKTOPOB WK CKBaXMH C yAa-
fleHHbIM 4OCTYNOM. B 370 paBoTe onTuMu3aums 06beMHbIX TpeboBaHuii
LIS UAKMX U ra3006pasHbix fas uccneayercs B AIMHHLIX rOpU30HTaNb-
HbIX 1 HAKNOHHBIX Y4aCTKaX AN Cy4aes NpuMeHeHus KonTio6uHra npu
6ypeHuy C OTPULATENBHBIM Nepenaaom aasnenya. lpeanokena marema-
TUYeCKas MOAENb IR IPOTHO3 HY €PUCTUK MHOTO(A30B0r0 |

; 30 y TI0TOKA. v NOTEPN.
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TUBING BECOMES AVAILABLE
SAFELY OFFSHORE THROUGH A
NEWLY DEVELOPED SPOOLABLE
CONNECTOR: CASE HISTORIES AND
FIELD IMPLEMENTATION

L. Link, SPE, and L. Laun, SPE, BJ Services A/S; K.T.
Nesvik, SPE, Statoil ASA; and H. Boge, SPE, ConocoPhil-
lips Norway

Coiled Tubing operations in the North Sea are regu-
larly challenged by crane lift capacity limitations when
attempting to bring coiled tubing reels onboard. Very
often the crane capacity or weather conditions deter-
mine the CT size to be used for the application, leading
to operations conducted with less then the optimum CT
size. The Norwegian sector generally has larger capacity
cranes but most operations regularly involve the use of
large OD coiled tubing (2.375" or 2.875"). The lengths
required can cause logistical problems due to the lifting
weights of the CT reels used. Current methods utilised
for keeping weights as low as possible involve using so
called split reel systems and thin-walled high strength
parallel CT strings (i.e. constant wall thickness). While
these weight reducing measures have proven themselves
for many years now in the Norwegian sector, they can not
resolve equipment weight issues in all cases. The joining
of 2 or more separate strings together offshore by install-
ing butt welds has been standard practice in the UK sector
for many years now, mainly involving CT sizes of up to
1.75". In the Norwegian sector, butt-weld failures have
occurred when using larger CT sizes and operators have
been seeking a viable option to butt-welding, especially
for larger 0D CT.

In response to a direct request by the BJ Services North
Sea operations departments, BJ Services Coiled Tubing
Research & Engineering group in Calgary, Canada have
developed and commercialised a LCF (Low Cycle Fatigue)
Spoolable Connector to replace offshore butt-welding and
resolve weight issues associated with heavy CT reels.

SPE G4

FLOW-RATE OPTIMIZATION OF
AERATED FLUIDS

FOR UNDERBALANCED
COILED-TUBING APPLICATIONS

M.E. 0zbayoglu and C. Omurlu, Middle East Techni-
cal U.

Coiled tubing (CT) is widely associated with underbal-
anced drilling technologies. Especially in depleted reser-
voirs, drilling need for underbalanced and extended reach
wells is increased where CT is widely used. In this work
optimization of volumetric requirements for liquid anc
gas phases is investigated in long horizontal and inclined
sections of CT applications for underbalanced drilling.

i is i in order to predict



) € a]e rO KONTIOGUHTE, a TaKKe Bas Tp
e 3 b ' n
DN1b30BE qi"em pa3paboTaHHoil MOgenu nocT ib
THYeCk PVIBLIE ANA ONPeAeneHns ONTUManbHbIX KOMOUHALWUA
MHTEHCUBHOCTU ANA KOATIOBUHOBBIX pabor. Takke nposefeH aHanns
HYBCTBUTE/ILHOCTU NapaMeTpoB OTpULATENbHOrO Nepenaaa AasneHus s
CUCTEME «CKBAaKMHA—NNACT» U NAapaMeTpoB KONTIOBUHIOBOrO GypeHus
no nepenapay AaBneHus U CTPYKType NoToka.

YBEJIMSEHUE SDDEKTUBHOCTU
SAKAHYMBAHUSA CKBAXMH MA30BbIX
XPAHWJINLLL MYTEM UCNOSTIb30BAHUS
KOJITOBUHMOBOIrO BYPEHUSA

MPU OTPULIATENIbHOM MEPEMNAZLE HABJTEHNA

J. Weber, D. Stilson (SPE, Kinder Morgan Inc.), D. McClatchie,
S. Denton, L. King (SPE, BJ Services Co.)

Kniouesbim anemeHTOM Makcummsaumm CKOPOCTH HarHeTaHus 1 Hop-
MUPOBaHUA 0TOOPa B ra3oBbIX KOANEKTOPaX ABAAETCA MUHUMM3AUMA
MOBPEXAEHUA NOBEPXHOCTHOTO CMI0A NPU 3aKAHYUBAHUM CKBAKUH.
BeicokostdekTueHan meToguka 3akaHuMBaHus MOXET YMeHbLWWTh
KOMMHECTBO CKBAXMH, HEOBXOAMMBIX ANA LOBBIYM U NONONHEHNUS Xpa-
Hunuwa. OHa Takke cHkaer 3apatl Ha YCTaHOBKY M 3KCnAyaTaumio
KomnpeccuorHoro obopyposaus, HeobxoguMoro ans nosyyeHus
MPOMbIWNEHHOTO HarHeTaHNst 1 HOpMUPOBaHNA OTEOPA. [pumensemas
HbIHE METOA0NIOMA 3aKaHYMBAHUA BKIIOYAET TPaAULMOHHOE BypeHue
€ MONOXKUTENbHEIM Nepenagom AasneHus ana Tpebyemoro y4actka.
06capHas Tpy6a cnyckaercs AO NPOEKTHOW FMYOUHbI 1 LLEEMEHTUPYETCSA C
coobuwennem ¢ KonnexTopom, AOCTYN K KOTOPOMY OCYUECTBAEH Nepcho-
pauueit. lospexneHne HapyHOro cNos 06bIYHO CHUXaeTcA 0bpaTHbIM
MOTOKOM W KUCNOTHOW UHTEHCU(UKAUMER CKBAKMHBI ANR yaaneHus
6yposoro pacteopa u ocagka ¢ tunetpa.

fpyroit nogxog — seprukansHoe ymybnesue ¢ oTpuLaTensHLIM ne-
PENanoM AaBNEHNA MU 3aKAHYMBAHIUE CKBAKIHbI NOCPEACTBOM KOATIO-
61HroBOI TpY6bI MCNoNb3YeTCH B XpaHunuuiax «Xayrcman» (Hebpacka)
u «Caitp» (Oknaxoma), 4To6bl yMeHbWUTH AanbHeliwee nospexaeHue
BEPXHEr0 C/10A. CKBaKMHLI 6binv NPOBYPEHBI TPAAULMOHHbIM MeToA0M
W 3dKOHYeHbI Q0 MOKPLIBAIOWEH NOPOALI 30HbI XpaHMAUWa, Aanee
duHanbHan cragus Gypenus Ha NPOEKTHYIO my6uHy 6Gbina BLINONHEHA
1PV OTPULATENEHOM Nepenage AaBNEHUA KONTIOBUHIOBOI YCTAHOBKOIA.
Y4acTok XpaHunuiLa 6bin 3aKOHYEH Kak HeobCakeHHan CKBaKMHa.

YCMNELIHAA ONEPALXA NO N30JTALINKY 30HbI
BOLOMPOABIIEHNI NMPU TOPU30OHTAIBHOM
SAKAHYUBAHUWM C MECYAHbIM DUNTBTPOM,
VUCTOJIb3YS HOBLIE XXUAKOCTU

Tudbal (SPE), P. Meginn (Halliburton), D. Watson (Centrica
Resources Ltd.)

OnucsiBalTCA nonyyeHHbie Pe3ynbTaThl, KCNONL30BAHHbIE METOADI,
C/IOXHOCTH, C KOTOPBIMU MPULLNOCH CTONKHYTLCS, BLINONHAR uzonauuio
30HbI BOAONPOABNEHUI B MOPCKOI A06bIBaIOLEH ra30B0if CBAXKMHE
MU NOMOLUM 3aKAHYMBAHMA C NeCYaHBIM DUNLTPOM Ha MecTopoxae-
Huu Rose B HxHo# yacTn 06beguHeHHoro Koponescrea & CesepHom

mope. MpoeKT 611 Hayar ¢ getanbHOro aHanusa KonnekTopa ins onpe-

AeneHus, Heobxoau
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‘analysis to determine if intervention was practical in this

cal curves are developed for dete
_ i wrate combinations for CT applications
using the d d model. A sensitivity analysis is also
conducted on underbalanced and CT drilling parameters
on pressure drop and flow patterns.

IMPROVING THE EFFICIENCY OF GAS
STORAGE WELL COMPLETIONS USING
UNDERBALANCED DRILLING WITH
COILED TUBING

J. Weber and D. Stilson, SPE, Kinder Morgan Inc., and
D. McClatchie, S. Denton, and L. King, SPE, BJ Services
Co.

A key element of maximizing injection and withdrawal
ratesin gas storage fields is minimizing skin damage of the
completions. A highly efficient completion technique can
reduce the number of storage wells required to produce and
refill a storage zone. It also reduces the cost of installa-
tion and operation of the compression equipment required
to achieve commercial injection and withdrawal rates.
The current completion methodology involves conven-
tional overbalanced drilling through to the target zone. Ca
sing is run and cemented from TD with communication
to the reservoir achieved by perforating. Skin damage is
typically reduced by flowback and acid stimulation of the
well to remove drilling mud and filter cake.

A different approach utilizing underbalanced vertical
deepening, or “well finishing” with coiled tubing was em-
ployed in the Huntsman Storage Field, Nebraska and the
Sayre Storage Field, Oklahoma in an effort to further reduce
skin damage. The wells were conventionally drilled and
cased to the cap rock of the storage zone then the final stage
of drilling to TD was performed underbalanced by a coiled
tubing unit. The storage zone was completed openhole.

SUCCESSFUL COILED TUBING
WATER SHUTOFF SOLUTION FOR

A HORIZONTAL SAND SCREEN
COMPLETION USING NOVEL FLUIDS

Tudball, SPE, and P. Mcginn, Halliburton, and
D. Watson, Centrica Resources Ltd.

This paper describes the results obtained, the techniques
used, and the challenges involved in providing a water
shutoff solution to a subsea gas production well with a
sand screen completion on the Rose field in the UK South-
ern North Sea. The project began with a detailed Teservoir
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1 ckBaXwMHON. PaboThl BrIOANM
lepauyn. OcHosa MEeTofa — U30MALMA 30HE _
fa [IOHOCHOM WHTEpBane npu rOPU3OHTANBHOM 3aKaH4M-
BaHUN M M30NALUMA HEMOAAEpKMUBaeMoro 3aTpybHOro NpocTPaHCTea
MeX Ay BOAOHOCHBIMM U ra30HOCHBIMM MHTEpBANamu. CambiM CIOKHBIM
0Ka3an0Ch W301MPOBATh TOPU3OHTANbHOE 3aTPY6GHOE NPOCTPaHCTBO
MEX/y BOAOHOCHBIMMA W Fa30HOCHBIMM WHTEPBANAMM. Tpebosanack
yCTaHOBKA MexaHuuyeckux 6apbepoB v pa3meleHie noaxoasUero
matepuana Anf 30HanbHoN U30NALUKM — TAKOTO, KOTOPbIA MOXET ObITh
ycraHoBneH 6eicTpo, 6e3 repmeTusaumuu 3atpy6HOro NPOCTPaHCTBa
1 He pact ycagku. OnucsiBaeTca onbT, noNy4YeHHbIA B X04e BbiNON-
HeHMA onepauui — nepsoil B Mupe NpUMEHeHHOi K NoABOAHON
rOpU30HTaNbHON CkBaxuHe. B HacTosllee BpemA CKBaXWHa Rose
po6bIBAET CyX0it ras.

MPAKTUKA: 3DDEKTUBHAA OHUCTKA

OT NECKA C UCMNONb30BAHMEM
KONTIOBUHIA B KPYTOW HAKJTOHEHHOW
CKBAXMHE NPU MOMOLLLM NOSTHOW
UHTErPUPOBAHHOW O4YUCTHOM CUCTEMbI

M.l. Loveland (SPE, ConocoPhillips), J. Pedota (SPE,
Schlumberger)

Kak 1 Ha MHOrMX MECTOPOMAEHUAX, OCHOBHOMN KONTIOBUHIOBOW
onepaueit Ha Kuparuk River, yctaHoeke Ha CesepHom CknoHe Anscku,
ABNAGTCA OUYWCTKA CTBONA CKBAWMHbL. [py 3TOM yAANAOT MENKO-
AMCREPCHBIN MaTepuan, Necok OT onepauuit TMapopaspeisa, 0CanoK
W napaduH. C pasBuTMeM TeXHONOrMUM DypeHus, KOTAA CKBAXMHbI
6ypaTca Bce 6onee ryboKue n MCKPUBACHHBIE, NPOLECC X OUUCTKH
TaKKe CTaHOBUTCA BCe Gonee cnoxubim. Hanpumep, cksaxuha West
Sak — BoAHOOBpPa3Han roPU3OHTaNbHAR, B Puix/bix neckax West Sak, ¢
HU3KKUM 3a60FHbIM AaBneHuen. B xofe npe/biayLynx nonbITOK Co CTaH-
AAPTHLIMU METOAAMI OYUCTKU OBpaTHbIe NOTOKH Gbiv NOTEPAHD! 1
KOHEYHbIe pe3ysbTaThi 6bi1M AaNEKO He ONTMMANbHbIMU. AHANU3 noCne
He3ycnelHbix 04NUCTHBIX ONepayuid TPaAULUOHHBIM cnocobom noka-
3aN MeCTa, rae NpeablayLiue nonbITky Guiam Ge3pe3ynbTaTHbIMU.

OnuceiBaeTcs 3eKTUBHOR UCMONb30BAHME MHTErPUPOBAHHOM CUC-
TEMbI YCNEWHOM OYUCTHOI onepaLun, KOTOPan BepHYNa CKBAKUHY West
Sak 8 psap 406biBaloLWX. [PUMEHEHIE UHTErPUPOBAHHON CUCTEMBI NP
OYMCTKE CTBONA HEAABHO CTANI0 NPOMbILNEHHbIM METOA0M, U Ha AaHHOM
cKBaXKuHe Bbina NpoBefieHa Takan nepsan Ha Ansicke onepauus.

BbINOJIHAKOT I CYNEPTENEBLIE
XUOKOCTU NYYLLE NPOCTbIX JIMHENHbIX
YXUIOKOCTEN CBOK dYHKUMIO B O4NCTKE
CTBOJA NP NOMOLLW KONTIOBUHIA?

1. Li, G. Wilde, A. Crabtree (SPE, BJ Services Co.)

XapaKTepuCTUKY LiPKYNALMOHHON HUAKOCTH 0Ka3biBAIOT OCHOBHOE
po3aeiicTeve Ha BeiHoC yacTul. KacatenbHoe HanpaXeHWe Ha niacre
TBEPAbIX YACTUL, U HKUAKOM MexhazHoi rpaHuLe ans noyTu ropu-
30HTaNbHOM CKBAXMHBI UTPAET KIOYEBYIO PONb B TPAHCMOPTUPOBKE

 yell. This included CT and fluid pumping opers

basis of the technique was to shut off the water
ing interval in the horizontal completion and isolate the
unsupported annulus between the water bearing and gas
producing intervals. The greatest challenge was to isolate
the horizontal annulus between the gas and water producing
zones. This required setting of mechanical barriers and the
placement of suitable zonal isolation material that would set
quickly without slumping and leaving the top of the annulus
unsealed. This paper details the lessons learned throughout
theintervention. In the case of the Rose well, it now produces
dry gas. This was the first time globally that this technique
had been applied to a subsea horizontal well.

CASE HISTORY: EFFICIENT
COILED-TUBING SAND CLEANOUT

IN A HIGH-ANGLE WELL USING

A COMPLETE INTEGRATED CLEANING
SYSTEM

M.J. Loveland, SPE, ConocoPhillips, and J. Pedota,
SPE, Schlumberger

As in many oil fields, the primary coiled-tubing (CT) opera-
tion in the Kuparuk River Unit on the North Slope of Alaska is
a wellbore cleanout. These cleanouts remove produced fines,
fracturing sands, scales, and paraffin. As drilling technology
advances and wells become longer and more deviated, the
process required to clean out these highly deviated wells
becomes more complicated. One such case, West Sak Well, is
an undulating horizontal well in unconsolidated West Sak
sands with a low bottomhole pressure (BHP). During previous
attempts with standard cleanout methods, returns were lost
during the job and the final results were less than optimal.
Post-job reviews of the unsuccessful conventional cleanouts
illustrated where previous approaches were insufficient. This
paper describes the use of an integrated cleanout system that
efficiently addressed all the challenges of the West Sak Well
which resulted in a successful cleanout returning the well
to production. This integrated system approach to wellbore
cleanouts was recently commercialized, and this well was the
first job using the system in Alaska.

PFE 4 8

DO COMPLEX SUPER-GEL LIQUIDS
PERFORM BETTER THAN SIMPLE

LINEAR LIQUIDS IN HOLE CLEANING i
WITH COILED TUBING?

3. Li, G. Wilde, and A. Crabtree, SPE, BJ Services Co.

The properties of the circulation fluid have a fundamentz
effect on solids transport. The shear stress at the solids bec
and liquid interface, for a near horizontal wellbore, plays the
key role in transport of the solids. The flow regime, geometric
inati hole/coiled tubing (CT).and eccentricity, alse

ical of the liquid and have a signi
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BONa, Korpa MHAKOC? Haxo[ ABMHEHY Y.
Honee BbICOKOM CNOCOBHOCTBIO BBIHOCA obnaga-

T HUAKOCTE, TeM Bbilie IPPEKTUBHOCTL OYUCTKY CTBONA. CROKHOCTD
3aKNi04aeTCA B TOM, YTO €CIM HaCTULLbI 0CAXKAAIOTCA U 06pasyioT nnact
B CTBONE CKBAMMWHBI, KAK MOTYT OHU BbITh 3aHOBO NOAXBAYEHS! U Bbi-
HeCceHbl U3 cTBONa? B cTaThbe NPUBOAATCA MCCNEN0BAHNA NPOLLECCOB
BbIHOCA C UCNONIb30BAHWEM HEKOTOPbIX BUONOANMEPOB NP CROMXHbIX
KOHTypax noToka. NccnepoBaHua NogYepKUBainT, YTO 3TH TUMI

HUAKOCTEN MMEIOT CBOW NPEUMYLLECTBA M HEZ0CTaTKK. CNocoBHOCTL
BbIHOCA W XdPaKTEPUCTUKMK CYCNEeH3UN 3TUX }I{HAKOETEﬁ ABNAKOTCA
NPEBOCXOAHBIMM, HO HA CKOPOCTb BBIHOCA BAMAIOT NPOYUE reomer-
PU4ECKNE yCNOBUA. 3axBaT TBEPAbIX YACTUL, U MOBTOPHbINA 3axBaT B

HUAKOCTb, KaK 3TO OMUAAN0CH, TPYAHOLOCTUMMMBI 683 MexaHUUecKoi

nomowu. 0aHako MoryT 6biTh NONYYEHL OTAUYHbBIE XapaKTepuUCTUKU

pacTeopa, u aBTOPbl NPeACTaBAAIT HEKOTOPLIE M3 YCNOBMIL, NpH

KOTOPbIX 3TO MOXET BbiTh pEanu30BaHoO Ha NpaKTUKe.

BJIMAHUE NMNJIOTHOCTU YACTULL
N X PASMEPA HA BbIHOC TBEPAbIX YACTULL
N OHYUCTKY CTBOJIA C KONTIOBUHIOM

J. Li, J. Wilde (BJ Services Co.)

Coinyyuit matepuan, KoTopsiil NOANEKUT yAaneHuIo U3 CTBONA
CKBAXMHbI, MOXET BbiTb pasHoo6pasHbiM NO pasMepy W NAOTHOC-
TH. TUNUYHBIMU ABASIOTCA NNACTOBON NECOK, 3aTpy6Has Menoys
pasnuyHble GpakuMu pacKAMHUBAIOWEr0 HANONHUTENS, TaK1e Kak
NecoK, NOKPbITLI Pe3UHON, KepaMuKa, GOKCUT 1 cBepXNerkue mare-
puansl. Xapaktepucruka — pasmep, Gopma U NAOTHOCTb YaCTUL — B
3HAYUTENbHOM CTENEHN BO3AGACTBYET HAa AUHAMMKY UX NOBEAEHUSA
B MNOTOKe. K{)HE'-IHaR CKOPOCTh, TATOBLIE YCUNUA W CHUNa TAMECTH,
Hanpsxexne CABUIa 3aBUCAT OT XapaKTepPUCTUK YacTUL, U PeoNoriu
UMPKYNALMOHHOMN MUOKOCTH.,

B cratbe npeactasneHs pesynbrathl MccnepoBaHusA npouecca
BbIHOCA TBEPAbIX YACTHUL ANA YETLIPEX PACKANHMBAIOWMUX HANONHU-
TeNeit C pasnuyHoi NNOTHOCTBIO C OAMHAKOBLIM PA3MEPOM YACTUL
(20/40 mMew) u c TpeMa pasnuyHLIMK pa3Mepamu YacTuy — ot 0,15
Ao 7 M. Cneunduyeckan TAKECTb pacKNMHUBAIOWMX HANONHUTe-
nei BapbupoBanack ot 1,25 o 3,6. McnbiTaHmns Gbinu BeINONHEHb!
CO CNOXHbIM KOHTYPOM NOTOKA. [onyyeHHble AaHHbIe NoKa3biBa-
10T, YTO MNOTHOCTb W pasMep YacTWLl 3HAYUTENbHO BAWSIOT Ha UX
TPAHCNOPTUPOBKY. [InA JaHHOW UHTEHCUBHOCTU Gosiee BLICOKas
NAOTHOCTL YaCTUL NPUBOAMT K BoNee BLICOKOW X KOHLEHTPALMY B
eCTECTBEHHOM 3aneraHnn u 6onee HU3KOM CKOPOCTM CNYCKONOADL-
eMHbIX OnepaLyii C Uenbio 04MCTKYM (3Ta CKOPOCTb paBHa CKOPOCTH
U3BNEYEHMA KONTIOBUHIA M3 CKBAKMHDI) U NOHWKEHHON ShdeKTus-
HOCTM BBIHOCA. BLIHOC TBEP/IbIX YACTHLY PA3NIMYHBIX PA3MEPOB CUIIbHO
3dBWUCUT OT yrna UCKPUBNEHUA CKBAMMWMHBI, B OKOHGBEpTHKaHbeIX
cTBONAX Haubonee HU3KyI0 IPHEKTUBHOCTL BLIHOCA UMEIOT 60Mb-
lWKe 4acTuub!, Torga Kak B FOPU30HTANEBHBIX CTBONAX CAMAA HM3KaA
CKOpOCTb BbIHOCA — Y 4aCTUL cpeAHero pasmepa.

Ha ocHoBaHUK 3KCNepUMeHTaNbHbIX AaHHbIX 61U pa3paboTasbl
HOBblE B3aUMO3aBUCMMOCTH 1A NPOrHO3a KOHLEHTPaLIMK YacTuL, B
eCTeCTBEHHOM 3aNeraHuy, BbIHOCA TBEPAbIX HACTUL, M ONTUMANbHOM
CKOPOCTU CNYCKONOABEMHOM ONepaLui No OYMCTKE OT ITUX YacTHL
Npu AanHbix paboyuux ychosusx.

cleaned. The challenge that presents itself is that once
the solids fall and form a bed within the wellbore, how can the
solids be re-entrained and transported out of the hole?

In this paper, solids transport studies with several bio-
polymers were conducted with a sophisticated flow loop.
These studies highlight that these types of fluids bring
some advantages and disadvantages. The carrying capacity
and suspension properties of these fluids are superior but
were hindered by other geometric influences on the velo-
city profile. Solids entrainment and re-entrainment into the
fluid, as would be expected, is difficult to achieve without
mechanical assistance. However, excellent efficiency of the
fluid can be obtained and this paper presents some of the
conditions under which this is practically achieved.

EFFECT OF PARTICLE DENSITY AND SIZE
ON SOLIDS TRANSPORT AND HOLE
CLEANING WITH COILED TUBING

J. Li and G. Wilde, BJ Services Co.

Particulate material to be removed from a wellbore can
have a vast range in size and density. Typical materials
are formation sand, drilling cuttings and various fracture
proppants such as resin-coated sands, ceramics, Bauxite
and ultra light-weight materials. The characteristic size,
shape and density of the particles greatly influence their
dynamic behavior in flowing media. Terminal velocity,
drag and gravity forces and shear stresses are affected
by particle properties and the rheology of the circula-
tion fluid.

This paper presents the results of a solids transport
study on four different density proppants with same
particle size (20/40 mesh) and three different diameter
particles ranging from 0.15 to 7 mm. The specific gravity
of the proppants varied from 1.25 to 3.6. The tests were
performed using a sophisticated flow loop. Findings in-
dicate that particle density and size have a significant
effect on the solids transport. For a given flow rate, higher
density solids result in higher in-situ solids concentra-
tions and lower wiper trip speed (the wiper trip speed
is the coiled tubing pull-out-of-hole (POOH) speed) and
reduced transport efficiency. The solids transport for
different particle sizes is strongly influenced by wellbore
deviation angle. In a near-vertical wellbore larger particles
have the lower transport efficiency while in a horizontal
wellbore the medium sized particles have the lowest
transport efficiency.

New correlations have been developed from the experi-
mental data to predict solids in-situ concentration, solids
carrying capacity and optimum wiper trip speed for these
tested solids under a given operating condition.

acity a fluid has, the more efficiently the hole
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HOB OAVCNONLIOBAHNS
KOMTIOBUHIA A9 OBE3BOXMBAHUS
FA3OBbIX CKBAXWH

3. Misselbrook (SPE), K. Falk (SPE, BJ Services Co.)

MpepcrasnaeTca COBEPWEHHO HOBbLI MeTof 00683BOXUBAHWA
ra3oBbIX CKBaXMWH C npobnemamu 3arpy3ku BoAbl. B xope npoyecca
yaaneHne poObITOR KUAKOCTU OCYWECTBAAETCA HEPE3 OTAENbHbIN
NPOTOK W Aenaet fo6bluy rasa HE3aBUCUMON OT HANOPA KUAKOCTU.
Pesynbratom sBnfeTcA Gonee BbICOKAA WHTEHCMBHOCTL AobbiuK 3a
CYET YBENMYEHHOr0 ONOPOKHEHUA U CHUMKEHUA OKONOCTBONLHOTO
HACBIWEHNA XUAKOCTbIO. [lononHUTENbHOE BAXHOE NpenMyLlecT-
BO — CNOCOBHOCTL A0OLIBATE U3 CKBAXKUH NPU 3HAUUTENLHO bonee
HU3KIUX TMAPOANHAMUYECKNX AABNEHNAX, YTO NPUBOAWT K YBEUHEHUIO
[06bIYK.

CNYCK NEP®OPALIMOHHBLIX KOJIOHH

B CKBAXWHbI C YOAJIEHHBIM JOCTYTNOM
MOCPEOCTBOM KONTIOBUHTA

N TMAPABJIMHECKOIO TPAKTOPA

N.B. Moore, E. Krueger, D. Bloom (SPE), P.W. Mock (SPE,
Western Well Tool Inc.), A. Veselka (ExxonMobil)

MpepcTaeneHa HoBas TEXHONOTUA, obecneyupawwan cnycK
ANWHHBIX NephopaluoHHbIX KONOHH U KapoTaXHOro obopypo-
BaHWA B CKBaXWHbI C yaaneHHsiM poctynom (ER) nocpepacTeom
KONTIOBUHTA, NPU NOMOLLYM HOBOTO, NONHOCTLIO TMAPABAUYECKOTO
TpakTopa. OnbIT HEfaBHWX paboT Ha MecTopoXaeHuN «XainBo»
(nonyoctpos Caxanuu, Poccus), Ha nepBOil CKBAXMWHE C YA3-
NEHHBIM 4OCTYNOM, [EMOHCTPUPYET HOBbIE BO3MOXHOCTHU 3TOTO
nogxona. HenpepsisHoii Tpy6oi B 9375-MeTpOBON CKBAXKHE
BLIMONHANUCL MHOTOYUCNEHHbIE nepdopaynn U KapoTaxHble
paboTsl. 06CYKAAITCA KBANUPUKALUMOHHbIE UCTBITAHUA obopyno-
BaHWs, NpelecTBylowue BeiNonHeHo pabot, u 3aboitHan moge-
AMpylowWas METOAONOTNA AR AaHHOTO NPOEKTa. MNoBepxHOCTHOE
obopyaosaxue nonyoctposa Caxanut u KHBEK onucaHbl Hapaay
C MONYYEHHLIMW pesynbTaTaMu paboT — TAXenbix 3arpy3oKk B
yAaneHHble KONNeKTopbl, HaxoAALKecs 3a NpeAenamu 3anupanus
HenpepbiBHOM TPYObI.

3ABO/ICKME U NOJNEBBIE NCTMbITAHNA
CUCTEMbIl HEMNPEPLIBHOW TPYEbI C
MEPEMEHHbIM HAPY>XXHbIM JUAMETPOM

R. Domann, M. Kalman, A. Sharma (Halliburton), R.K. Stephens
(BP), D. Martin (Quality Tubing), D. Mc. Whorter, 3. T. Melancon
(Texas 0Oil Tools)

KoHuenuus cuc

BEXKOM/ABROAD

COILED
GAS WELLS

_METHODUSING-~ =
TUBING FOR DEWATERING

1. Misselbrook, SPE, and K. Falk, SPE, BJ Services Co.

This paper will present an entirely new process for
de-watering gas wells with liquid loading problems. The
process removes produced liquids via a separate flow
path and allows gas production unhindered by any liquid
head. The result is higher gas production rates arising
from increased draw-down and a reduction of near well-
bore liquid saturation. An important additional benefit
is ability to produce these wells at significantly lower
flowing bottomhole pressures, resulting in an increase in
recoverable reserves.

m

DELIVERING PERFOR ATION STRINGS
IN EXTENDED-REACH WELLS WITH
COILED TUBING AND HYDRAULIC
TRACTOR

N.B. Moore, SPE, E. Krueger, SPE, D. Bloom, SPE, and
P.W. Mock, SPE, Western Well Tool Inc., and A. Veselka,
ExxonMobil

A new enabling technology of delivering long
perforation gun strings and logging equipment
into Extended Reach (ER) Wells using coiled tubing
assisted by an innovative all hydraulic tractor is
presented. Recent operational experience at Chayvo
Field in Sakhalin Island Russia on the first ER well
illustrates the new capabilities of this approach that
delivered coiled tubing strings into a 9,375 meter
well, performing multiple perforations and logging
operations. Pre-operations equipment qualification
testing and downhole modeling methodology for the
project are discussed. Sakhalin Island surface equip-
ment and bottom hole assemblies are described along
with operational experience and lessons learned that
successfully delivered heavy payloads into distant
reservoirs beyond coiled tubing lockup.

cp C] A7

YARD AND FIELD TESTING
OF A TAPERED OD
COILED-TUBING SYSTEM

R.Domann, M. Kalman, and A. Sharma, Halliburton:
R.K. Stephens and M. Chambers, BP; J. Martin, Quality
Tubing; and D. McWhorter and J.T. Melancon, Texas
0il Tools
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TOP; KOTO P MOXMET pa b
Tpy6bl U noaaepmuBaTh NOCTOAHHbIN
TPYOBI IO BCE ANNHE KONOHHSE C NEpEMEHHbIM Auametpom;

~ «YHaCTOK ConpAXEnNAY, KOTOPLIi N03BONSET yyacTKam TPyl
€ PasnnyHbiMu AuameTpamn GbiTb COCTABNEHHLIMU BMECTE;

— 000pya0BaHMe YNpaBeHUs CKBAKUHON — NpoTUBOBLIGPOCO-
BbIV IPEBEHTOP U repMeTU3aTop, KOTopbie UMeIoT cnocobHOCTS yaep-
WUBATb W repMeTn3nposare Gonee oaHoro AuameTpa Tpy6bl 1 Takme
MOTYT YAEPXMBATL 1 repMETU3NPOBATH YYACTOK CONpPSKEHMS.

N3 KOHTPONLHO# KabuHbl Onepartop AMCTaHUMOHHO ynpasaser
3NEMEHTAMU repMeTH3aTopa v 3aXBaTHbIMU 31EMEHTAMMU MHIKEKTO-
Pa ANIA OTKPLITUA U 3aKPLITUA PAa3UYHLIX AUAMETPOB TPyBb, npu
MOAREPKAHNM yNpaBNeHUA CKBAKMHON U yAepKUBAHMM TPYGbI,

ABTODLI NPOAONKAIOT HAYATbI paHee 0630p ucnbiTaHnii, npose-
AeHHBIX Ha 060pYAOBaHUN BMeCTe C nocneayowWmm uenbiTaHuem
8 Texace. KoHeyHbim pesynbratom seunace NpOTECTUPOBAHHAR U
MpUroAHas cuctema, cnocobHas 6e3onacHo cnyckats KOMTIOGHH-
FOBbIE KONOHHbI B CBEPXTNYGOKME CKBaKUHDI,

BO3OEVNCTBUE U3TUBA KOJITIOBUHTA

HA TIOTEPIO ®PUKLIMOHHOIO HOABJIEHUA
KCAHTAHOBBbIX MEH

P.V. Gujar, S.N. Shah (SPE), Y. Zhou (SPE, U. of Oklahoma)

B cratbe npusopatcs pesynsrars, nony4eHHble U3 cepumn Ixcnepu-
MEHTOB, BbINONHEHHbIX 15 M3Y4EeHUS BO3AHCTBUS M3rnba KONTIOBUHTa
Ha NoTepio HPUKLUMOHHOIO AaBNEHUS NEeHHbIX HUAKOCTEN, 3aryiueHHbIX
d30THbIM HanonHeHKem. B 3Tom skcnepumeHTe ucnons3osanack 10-ty-
TOBas Tpyba Anamerpom '/, BIOWMa 1 YETbIpe KoMNNeKTa KONTIBUHA ¢
KoatduureHTOM U3rnba (r/R)0,01;0,019; 0,031 1 0,075. bein nposegeH
PAL IKCNEPUMEHTOB 1A KCAHTAHOBOW Pe3nHbI CxapaxktepucTukamm 20 u
30 dyHT/MeraranoH s kayecTse 0CHOBHOI Hugkoctu u 0-80 % Kavect-
BEHHLIX a30THbIX KCAHTaHOBbIX NeH. [laHHbie 0 YPUKLUOHHOM AaBACHU
cobupanuce nytem HabniogeHua 3a nepenajom fasneHns Ha 10-thyTosom
MPAMOM y4acTKe U AnA 3aAaHHON HenpepbIBHOI TPyl 0fHOBpEMEHHO.
Bca uHdopmauus Gsina nony4eHa Ana yenoBuit OKpymaloweit cpegs u
Aasnexus 8 cucteme 1000 psi. Bbino o6HapykeHo, uto notepu pux-
LUOHHOTO NaBNEHNA NeH, 3aryIueHHbIX a30TOM, B UCKPUBIEHHOM KONTIO-
BUHre 3HaYMTeNbHO Bbille, YeM B NpAMOV TpyGe ae NpU HUIKOM YucTe
Peiironbaa. MpoTsmeHHOCTb M3rnba KonTIOGHHIOBO] Tpy6E! ONpenenset

YBENNUEHNE 3HaYeHMsA NOTepU PUKLIMOHHOIO AaBNEHMS. ImMnupuyeckan
B3aMMOCBA3b ANA NPOrHO3UPOBAHMA NOTEPb PUKUMOHHOTO AaBNEHUS
3arylieHHbIX NeH B NPAMOM U MCKPUBAEHHOM KONTIOBMH e pa3spabotaHa
ANIA TAMUHAPHOTO, NPOMEKYTOYHOTO M TYPBYNIEHTHOTO PEXMMOB NOTOKA.
OHa ocHoBbIBaETCS Ha Be3pa3mMepHoi BeMuMHe koathduumenta tpeHua

(B ypaBHeHuax DeHHuHra ANA pacyeta notepu Hanopa noToka) u 0606-
lleHHoro Yucna uHa,

YHUDULIMPOBAHHbIM NOAXOA

ANA YOANEHUA OCALKA CY/ bMATA BAPUY
MPY NOMOLLIX HEMPEPBIBHOM TPYBbI

C.D. Boudreaux (SP

ctor that can handl th -.
g and maintain a constant grip oni the
; the length of the TODCT string;
-a"tn tube” that allows sections of tubing with
different ODs to be joined together:

- well-pressure control equipment (i.e., blowout pre-
venter and stripper) that has the capability to grip and
seal more than one diameter of tubing and can also grip
and seal the transition tube;

- anoperator control house that allows remote control
of the stripper elements and injector gripper elements to
open or close to different diameters of tubing while still
maintaining control of well pressures inside the wellbore
and grip on the tubing.

This paper continues the work that was started previ-
ously. A review of the yard testing completed on the
equipment is included along with a subsequent field trial
done onshore in south Texas. The end result is a tested
and qualified TODCT system capable of safely running
tubing strings into ultra-deep wells.

EFFECT OF COILED TUBING

CURVATURE ON FRICTION PRESSURE
LOSS OF XANTHAN FOAMS

P.V. Gujar, SPE, S.N. Shah, SPE, and Y. Zhou, SPE,
U. of Oklahoma

This paper presents the results from series of experi-
ments performed to study the effect of coiled tubing
(CT) curvature on friction pressure loss of nitrogen
gelled foam fluids. A -'/,-in., 10 ft of straight tubing
and four sets of coiled tubing with curvature ratio
(r/R) values of 0.01, 0.019, 0.031, and 0.075 are used
in the experiment. A set of tests are performed using
20 and 30 Ib/Mgal xanthan gum as base fluid and 0 to
80% quality nitrogen xanthan foams. Friction pressure
data are gathered by monitoring the pressure drop
across a 10-ft straight section and a given CT simulta-
neously. All data are gathered at ambient conditions
and at a system pressure of 1000 psi. It is found that
the friction pressure losses of nitrogen gelled foams
in CT are significantly higher than the straight tubing
even at low Reynolds number. The extent of CT cur-
vature determines the magnitude increase in friction
pressure loss. Empirical correlations for the prediction
of friction pressure loss of gelled foams in both the
straight and coiled tubing are developed for laminar,
transition and turbulent flow regime. These are based
on the dimensionless quantities of Fanning friction
factor and generalized Dean number.

A UNIFIED APPROACH FOR THE
REMOVAL OF BARIUM SULFATE SCALE
USING COILED TUBING
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prﬁt: oca}x,qemganu
cTeneHu ycnemnocm onepauunin, a u3gep:
ONepaTropos pa3nuyHsl B 3aBUCUMOCTI OT TUNA U KOJUYECTBA
oTnoxeHui B Tpybax.

Hapsgy ¢ mexaHuyeckumu metopamu Gouinu paspaboTanbi u
MCNONb30BANMCH XMMUYECKUE NPONUTKHN, yCnex KOTOphIX 06bI4-
HO Bbln OrpaHuyeHHbIM. B pesynbrate MHOXecTBa Heyaa4Hbix
nonbIToK 6610 pa3paboTad HaAeMHbIA U 3KOHOMUYECKHN 3D dek-
TUBHBIA NOAX0[ — COYETaHWe WCNoNb30BaHWUA TPAAULNOHHbIX
KONTIOBUHIOBLIX ONepauuit u BpaLaoLeinca ruipoMOHUTOPHOM
HacafKu ¢ BbICOKMM paboyum fasneHnem Ans yoaneHws otno-
WeHwit cynbdara 6apua — 6e3 MCNONb30BAHUA PacTBOpUTENEN.
Mpouecc 6bi ycNewHo WCNoNbL30BaH ANA NONHOTO yaaneHusa
Gonee 9000 oTnomeHuit cynbdara 6apua B CKBaMMHAX, KOTOPbIE
He Obinn 3BGEKTUBHO OYUILEHBI NPW NOMOLWK TPaAWULMOHHBIX
MEeTO/0B.

Onucakbl CKBaXKUHHbIE YCNOBUSA, NPUBOASALLUE K 06pa3oBaHmio
OTNOXEHHUi cynbhuTa Bapus, U NPUUUHBI CNOXHOCTEN yAane-
Hus 3Toro matepuana. OBCYMKAAKTCA TaKKe KONTIOOUHTOBbIE
peweHuns (pacTBopsl), MPUMEHEHHbIE HA NpaKTUKe, KOTAa Me-
XaHU4yeckue/ruAPOMOHUTOPHbLIE NPOrpaMMel NOKa3zanu ny4umne
pe3ynbTarhl.

HE NOBPEAUTE YCTbLE CKBAXWHDbI
L. Portman, A. Crabtree (SPE, BJ Services)

BypoBbIE BbILKK W BLILIKK 1A 0NepaLmi KanutanbHoro peMoxTa
ANA W3BneyeHus Tpyo, CNYLWEHHbIX B CKBAMMUHY, UCTIONBL3YIOT Ne-
6epnku. JlebepKka KPENUTCA K MadTe UK BbilUKe, KOTOpas, B CBOKO
ouepesb, YCTAHOBNEHA Ha 3emMe unu nnasyyem cyaHe. Bec Tpyb He
nepefaeTcs Ha YCTbe CKBAKUHBI.

B KONTIOBMHIOBKIX ONepaLuax BMecTo nebefku ncnonb3yercs uH-
WEKTOP ANA CNYCKa W U3BNEYeHUA TPYObI U3 CKBAXMHEI. VIHXKEKTOP
06bl‘~IHO yCTaHasnueaerTcsa Ha yCTbe CKBAMWHBI, Hen3bemHo nepe-
[3Bas Ha Hero YacTb PeaKTUBHOW Harpy3ku. ITm HArpysku moryt
BbITh 04EHb 3HAYUTENLHBIMU. OHU BKNIOYAIOT HE TONLKO BEC TPYObI,
HaxXOOALLENCH B CKBAXUHE, HO TaKKe Harpy3Ku, obpasyemsie TpybO#
Ha NOBE@PXHOCTH, KOTAa Tpyba HaxO[NTCA B U30THYTOM U OTBE/EH-
HOM B CTOPOHY COCTOAHKUK. YacTo Heobxoauma AoNonHUTeNbHAA
onopa Ana xoTaA 66l YACTUYHOM M3ONALUMK ITUX HATPY3OK OT YCTbA
cKkBaxuHbl. (TaTha MAEHTUhULMPYET Pa3nnyHLIe Harpy3KK, KOTOpbIe
HenpepuIBHas Tpy6a OKa3bIBAET Ha YCTbe CKBAMMHbI, U ONUCHIBAET,
KaK yaepuBaloume MexaHiamel 0becneymnsaioT 3alyuTy ycrba.

SPE 94350

NEPEBO/ KOMMEHCALMW KAHKW
KONTIOBUHIA HA CNELYIOLLWW YPOBEHD

B. Patton, J.C. Escobar, R. Shuurman, R. Mallalieu, Y. Polsky
(Schlumberger)

C poctom uncna rﬂyﬁDI{OBOAHbIX YCTAHOBOK BypeT pacTu Konuuec-
TBO KONTIOBUHIOBbIX ONepaLuii, HeoBXoAUMBIX ANA 0BCHYKUBAHNA
3TUX MECTOpPOMAeH!iA. ITa NoTpeBHOCTb 3HAYUTENLHO BbIPACTET,
TaK KaK BbIWKK Ha nnatdopmax-HedrexpaHunmwax n MOpCKux
OCHQBaHHHX c HaTﬁ"H{HbIM Beme(an blghﬂKOprlM Kpennenuem B

R,

aﬁl{ ;xftha;s’é’ methods have varying d'egrees of suc cess as

%un paboT Ha HOBBIX
Hanoonee 3!{0}10 MY HbILY =
. i

ical r)gttethods or even remmral
well as varying cost to operators depending on the type
and amount of deposition in the tubulars.

Barium Sulfate scale removal has traditionally posed the
greatest challenge to operators and service companies alike.
Chemical soaks have been developed and applied well as me-
chanical methods, usually meeting with limited success. As
a result of these failures, a dependable, engineered and cost
effective approach has been developed. The process combines
the use of traditional coiled tubing operations and a high-
pressure rotary jetting tool to remove the Barium Sulfate scale
— without use of solvents. The process has been successfully
utilized to completely remove over 9,000’ of Barium Sulfate
scale in subject wells that have not been effectively cleaned
when tradition methods have been tried.

This paper will look at well conditions conducive the
formation of barium sulfate scale, as well as why it is such
a difficult material to remove. Coiled tubing solutions will
be discussed, culminating in a collection of case histories
where a unified mechanical / jetting program has had
best results.

DE Q422332

DON’'T BREAK THE WELLHEAD
L. Portman, and A. Crabtree, SPE, BJ Services

Drilling and workover rigs use a drawworks to pull up
on the tubulars deployed into a well. The drawworks is
attached to a mast or derrick, which in turn is supported
by the ground or a floating vessel. The tubular’s weight is
not transferred to the wellhead.

Coiled Tubing uses an injector head, instead of a draw-
works, to pull and push tubing in and out of a well. The
injector is generally mounted directly onto the wellhead,
unavoidably transferring some of the reactive loads to the
wellhead. These loads can be very substantial. They not
only include the tubing’s weight in the well but also loads
generated by the Coiled Tubing on surface, that tubing
whichis being bent and pulled sideways. Often additional =
support is required to at least partially isolate these loads
from the wellhead. This paper identifies the various loads
that Coiled Tubing imparts to a wellhead and how support
mechanisms provide protection to the wellhead.

CPE QA2

TAKING COILED-TUBING HEAVE
COMPENSATION TO THE NEXT LEVEL

B. Patton, J.C. Escobar, R. Schuurman, R. Mallalieu,
and Y. Polsky, Schlumberger

As the number of deepwater installations increase,
so will the number of coiled-tubing (CT) operations
that are needed to support these deepwater fields.
Thzs need will grow significantly as rigs on spar plat-

; atforms (TLP) are eventually
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oM a;m BLINONHEHMSA B
b Ha myGuHe. Onepaqﬁa 6e3 u
YCAOMHRIOTCA TeM, YTO KaX/blil TN NAAThOPMEl MMeeT
CBOM YHUKaNbHble acneKTbl, CBA3aHHbIE C KOMNEHcaluel Kaykm,
KOTOpbIE A0/KHbBI paccmatpueatbcs ana 3 heKTUBHOro BINON-
HeHUA KonTIBHHTOBLIX paboT Ha MecTe.

[lononHUTeNbHOM CNOKHOCTBIO A MOPCKUX KONTIOOUHIOBbIX
onepauuin asnaetca c6opka U YCTAHOBKA HATAKHBIX NOABEMHbIX
paMm Unu nopTanos NOAbeMHWKa C KOMNeHcaluueid Kayku. 3to
o6opyaosanne 06bIYHO rPOMO3KO, TPEBYeT MHOFO BpEMeHH ans
YCTAHOBKM, @ NPOLECC YCTaHOBKM KonTioBuHrosoro o6opyaosanna
Hebe3sonaceH.

,ﬂ,ﬂﬁ PELWEeHWA BONPOCOB, CBA3AHHbIX C MOHTAMOM U BbINONHEHWEM
onepauuii Ha rybOKOBOAHBIX YCTAHOBKAX, Gbina co3faHa HoBas
CUCTEMa KOMMeHCaLMK Kauku ana kontiobunra. Cuctema bbina pas-
paboTaHa c onpefeneHHsIM aKLEHTOM Ha paboyyto 6e3onacHocTs 1
3 ¢eKTUBHOCTb, HTOOLI COOTBETCTBOBATL LENOMY PAAY CLIeHapHUeB
CNyCKa KoNTIOMHIoBOM Tpybb! C NnaByyeit nnardopmel. Cyliectsyer
TPU OCHOBHbIX MO@NM BbINONHEHWA paboT. CamocTosTensHO CUCTe-
Ma MOMeET (hYHKLIMOHWUPOBATh KaK NOAbEMHAA Pama C KoMNeHcaLel
Ka4dkKn, a TaKXe Kak CTaHOapTHaA HaTAMHAA NoabeMHan pama unn
KaK CaMOKOMMNEHCUPYIOWAACA HaTAXKHAA NOAbEMHas pama. Ajan-
TUBHaA KOMNEHCaUWOHHaA CUCTEMA MCMONb3YeT aBTOMAaTU3UPOBaH-
HbIl NpoUecc ynpasneHns AnA NOAAEPHKAHUA HArpy3KW Ha YCTbe B
AONYCTUMbIX Npefenax, onpeaeneHHsix Amepukarckum UHctutytom
Hedtn (API). CneynanbHo paspaboTaHHoe u 3anaTeHTOBaHHOE
TUTAHOBOE FH6I{0E‘ COoelMHeHWe, YCTaHOBNEHHOE B CUCTEMY, CHKU-
HaeT BO3AeiACTBME GOKOBbIX HArPY30K U U3rBaILMUX MOMEHTOB,
nepesaBaeMbiX Ha YCTbe CKBAKUHbI.

Becb KoMnnekc, KOMNEHCHPYIOWMIA Ka4Ky, YCTAHOBNEH Ha
TPEX paMax: paMe HaTAXKEeHUA WHIKEKTOpPA, pamMe HaTAMeHUA
NpOTUBOBLIGPOCOBOrO NPEBEHTOPA U TMAPABANYECKO CUNOBOI
ycraHoeke. VIHKeKTOp, HanpaBnfowas 1 Bce obopyaosanHue
YNpaBieHWUs CKBAXXMHOM NOCTaBNACTCA NPeABAPUTENLHO CMOH-
TUPOBAHHBIM Ha HAaTAMHbIX pamax MHXeKTopa 1 npeseHTOpa.
IT0 nosbiwaer obuyio IDPEKTUBHOCTL MOHTaXa W peluaer
60NbWHUHCTBO BONPOCOB 630MacHOCTH, CBA3AHHBIX C NpoLec-
COM MOHTaMa-fleMoHTaxa. Kpome Toro cuctema KomneHcauuu
KayeHns obneryaer 3ameHy uHcTpymenTta. McxopHsle AaHHbie
NONEBbIX UCMBITAHWIA W CBA3AHHAA C HUMK NpaKTUKa onpeae-
NUT NPEUMYLLECTBA, KOTOPbIE 3Ta CUCTEMA NPHUHECNA HA PLIHOK
ry6oKOBOAHbLIX TEXHONOTUIA,

. Q4370

MHOIOKAHAJIbBHAA CUCTEMA
rTMOAPOMOHUTOPHOWM HACAZKN
BbICOKOIO AABJIEHUEA YCMNELLIHO
NCMOJIb30OBAHA B MHOIOCTBOJbHbIX
CKBAXMHAX

A. Lesinski (Talisman Energy), S. Stewart (Consultant),
A. Ortiz, D. Heap, D. Pipchuk, K. Zemlak (Schlumberger)

CxkBaxcnHbl c GonbWMM KONUYecTBOM 6OKOBLIX CTBONOB 06ecne-
YMBAIOT ONTUMANbHYIO A06LIYY U3 NPOAYKTUBHOIO KOANEKTOPA, U
Ae6UT Nx MOXKET GbITb yBEAUYEH NPU MOMOLM MHTEHCUUKALMUM
W onepaunit oumncTku. CyulecTBYeT CKBAKUHHbIA MHCTPYMEHT,
KOTOPbIA yKa3biBaeT W NO3BONAET KONTIOOMHIOBON KONOHHE
o6HapyXuBaTh U BXOAUTL B AONONHUTENbHBIE OTBETBACHUS,

tion issues that must be addressed for an effective CT
operation to take place.

An additional challenge to deepwater CT operations has
been the assembly and installation of tension lift frames
or heave-compensated jacking frames. This equipment
is typically cumbersome and time-consuming to install
and has many safety-related risks associated with the
installation of coiled-tubing components.

A new coiled-tubing heave-compensation system has
been created to address issues associated with rigging up
and operating coiled tubing on deepwater installations.
This system was designed with particular focus on opera-
tional safety and efficiency to meet the complete range
of floating platform coiled-tubing deployment scenarios.
There are three primary modes of operation. As a stand-
alone system, it can operate as a heave-compensated
jacking frame; with a rig, it can operate as a standard
tension lift frame or as a selfcompensating tension lift
frame. The adaptive heave compensation system uses
automated process control to maintain wellhead loads
within the American Petroleum Institute-specified al-
lowable stress limits. A specially designed proprietary
titanium flex joint incorporated in the system reduces the
effect of lateral loads and bending moments transmitted
to the wellhead.

The total heave-compensation package is composed of
three skids (injector tension frame, blowout preventer
(BOP) tension frame, and hydraulic power unit). The injec-
tor, gooseneck, and all well control equipment come preas-
sembled within the injector and BOP tension frames. This
improves the overall efficiency of the rig-up and eliminates
most safety issues associated with the rig-up/rig-down
process. The heave compensation system not only improves
the efficiency of the rig-up process but also makes tool
changeouts more efficient. The initial field test data and
the associated job case history establish the benefit that
this new heave-compensation system has brought to the
deepwater market,
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MULTILATERAL/HIGH-PRESSURE JET
WASH TOOL SYSTEM
SUCCESSFULLY EMPLOYED

IN MULTILATERAL WELLS

A. Lesinszki, Talisman Energy; C. Stewart, Consultant;
and A. Ortiz, D. Heap, D. Pipchuk, and K. Zemlak, Sch-
lumberger

Multilateral wells provide optimal recovery of reservoir
pay and can become more prolific with stimulation or
cleanout treatments. Downhole tools exist that index and
allow the coiled tubing string to find and enter additional
legs; however, they function using flow rate modulation.

Any additional tool component beneath the multilateral
) e igh pressure will suffer in performance |
g multilateral tool. This techmca 1




LMKN MOXKET BbITh nosTopeH AR BCEX CTBOOB B CKBaKMHE.

Pe3aynbTarbl NONEBLIX UCMLITAHWIA C UCNONb30BAHWEM MHOTOKA-
HaNbHOM rMAPOMOHUTOPHO# CMCTEMbI BbiNK NOFOBHbI NONYYEHHbIM
BO BPEMSs 3aBOLCKUX UCAbITAHWI HA obopyfoBaHum B Poliapore
(Texac). Pabouue napameTpbl YeTKO NOKA3any, 4To cUcTeMa pa-
6oTaeT gomKHLIM 0bpazom. Bee otsersnenns Guinn 3dheKTBHO
obpaboTaHsl C LUeNbio yBenudeHns fobelyn. lononHutensHo cuc-
Tema YyMeHbLW WA KONWYEeCTBO CNYCKONOABEMHbBIX onepaunﬁ cTpex
[0 OAHOW, 4TO NpuBeno K 50 %-HOMY CHMKEHMWID 3aTpaT BpeMeHn
Ha CKBAMMWHAX 3aKa3yuka.

)E Q417

MPOBJIEMbI, KOTOPbIE MOI'YT
BO3HWKHYTb B XOAE BbINOJIHEHWA
ONEPALMI C KONTIOBUHIOM -
MPAKTUKA: MECTOPOXIEHUE

XACC P’MEJI, AJDXNP

M. Boycca (Sonatrach Inc.)

PazpaboTaHa METOAMKA 3aNONHEHWUA LeMeHTOM NoJ AaBNeHnem
6e3 UCNOob30BaHUA BbIWKM NPY NOMOLLM KONTIOBUHIOBOW YCTaHOB-
Ku. ITa METOIMKA He TpebyeT myleHUA CKBaXUHbL. Ho npobnembl
MOTYT BO3HUKHYTbL B XOA€ BbINONHEHWA onepauun U NOABEPrHYTL
ee onacHocTu. [oatomy GbI10 NPeANPUHATO UCCAe0BaHME One-
paunu 3anofHeHna UeMeHTOM noj AaBNeHUEM, BLINONMHEHHOE
Ha CKBawuHe MecTopoxpaeHus Xacc P'men. 310 MecTopoxaeHne
ABNAETCA ra30KOHAEHCATHBIM KONNEKTOPOM C HANOXEHUEM TPex
nnactos — A-B-C c oueHb xopownmu HedTedrnanyeckumm xapak-
TepUCTUKAMU W 3HAYUTENLHON HEeITAHOM OTOPOYKON HA BOCTOYHON
W I0XHOI nepudepuax. [lobsiBatoLme CKBaXUHbI ObiNN NPOBYpPeHb
B CEBEPHOM 4acTU — UEHTPanbHONW — I0XKHOM C ABYMA NUHUAMM
HarHeTaHus cyxoro rasa. [IpUTOK BOAb! C BLICOKUM COflePaHuem
coneit Hapywun xopouwy fo6bIYY CKBAXWH, YTO NPUBENO K Hera-
THEHOMY BOB}J,EFICTBHIO Ha ra30nepep36a1bmammwe VYCTAaHOBKMU.

Y106kl NOHW3UTH YPOBEHL BOAbI, HE0Ox0aUMO BbiN0 MAKN mon-
HOCTbIO 33KPbITb CKBaMMWHY, UNW CHU3WUTE MHTEHCUBHOCTb 3TUX
CKBaMMH, 4TO npuBenc 6ul K noTepam B AobbIYe rasa.

[lns onpegenexns NCTOYHMKA NPUTOKA BOAbI HA 3TUX CKBAKMHAX
Gbinu 3anucadsl RST — PLT — GHOST u kpueas akycTu4eckoro
KOHTpONA LemeHTuposaHus CBL, 4Tobbl nocmoTpeTs cocToaHue
LIEMEHTHPOBAHUS XBOCTOBUKOB. [0 pesynsTatam 3Tux onepaunii
6bin0 NpoBefeHo uccnegoeaHue gna onpegenedna meTofd ontu-
MH3ALUN CKBAMMH:
® ye ctaBuTb MocT B nnacre (, uHade Bymer notepsHa Honblas

yacTk fo6LIBAEMOrO ra3a, TaK KaK 3T0T ypoBeHb asnsetca bonee

BbICOKOAEBUTHLIM, YeM apyrue;
® U30/IMPOBaTh MecTa W nepdopaumny, Yepes KoTopbie noctynaer

BOJa NPy 3aKauMBaHUM LEMEHTA NMOJA AABNEHNEM,

Liens ny6nukayum:

- MoKa3sarb NPoB/ieMbl, KOTOPbIE MOTYT BO3HUKHYTb B XO/€ BbINOA-
HEHWUA KONTIOBUHTOBLIX onepaunﬁ, NPUYUHEI HEBO3MOXHOCTH
3aKaykv LemMeHTa noj AasneHnem;

- MOKa3aTh PeanbHo BLINOMHEHHYIO Ha MecTopoxaeHum Xacc P'men
onepaumio;

PbIBHO myﬁbs,
. [IPUHATI

- NOKas3atk npenMMylecTea u HEHOCT&TKM MCNONb30BAHUA HENpe-

‘The mﬁ:& ﬁt’ field tests using this rnultﬂatexal jetting
system were similar to what was seen in yard tests perform
at test facilities in Rosharon TX. Field tests showed that
operating parameters produced clear indications that the
system was operating correctly. All legs were efficiently and
effectively treated to improve well production. Addition-
ally, this system reduced the number of trips into the well
from three to one, resulting in a 50 % reduction of time at
the client’s well site.
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PROBLEMS

WHICH CAN OCCUR DURING
COILED TUBING —

CASE STUDY:

HASSI R'MEL FIELD, ALGERIA

M. Boussa, Sonatrach Inc.

A non-rig Coiled Tubing Unit (CTU) cement squeeze
technique has been developed and proven since years.
This technique does not require that the well be killed.
But problems can arrive during the operation and
compromise it. For that a study was undertaken on the
squeeze cement operation , realized on Hassi R'mel field
well . Hassi R' mel field is a gas condensate reservoir with
a superposition of three layers A - B - C having very good
petrophysic characteristics and a rather significant oil
rim in the Eastern and Southern peripheries. Producing
wells were drilled in the Northern part - Central - South-
ern with two lines of dry gas injection. Production of
water with high salinities disturbed the good production
of the wells, which generated negative effects to the gas
processing units.

It was necessary to decrease rate of flow of these wells
to be able to decrease the volume of water, which gener-
ates a loss in the production of gas. In certain case it is
necessary to close the well completely.

RST - PLT - GHOST were recorded on these wells to
determine the origin of this water influx and a CBL was
recorded to see the state of the cement of liners. Follow-
ing the results of the operations carried out, a study was
undertaken in order to see the method to be used for the
optimization of these wells:

* ayoid placing a bridge plug for the layer C, because one
will lose a good part of production of gas, since this level
is more prolific than the other levels;

e isolate the places and perfos which produces water by
a cement squeeze.

The purpose of this presentation is to show:

- the problems which can occur during operation of
coiled tubing; and the reasons of squeeze cement
failure;

- to show a real case carried out on Hassi r'mel field;

- the advantages and disadvantages of use the coiled
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SHEPIMs BYAYLLUETO:

HO. OynyHCKMiA

KAK 3ACTABUTb COJIHLLEE PABOTATb HAHAC

U. Dudinsky

ENERGY OF THE FUTURE:

WHAT IT TAKES TO MAKE SUN WORK FOR US

ECTb /I XN3Hb BE3 HEDTU?

Ecnu 651 He G110 Hepmu, BO3MOXHO /U Bbi/10 Bbl & CBOE BPEMA
CKOHCMPYUPOBAMb ABMOMOBUAL, CAMOARMbI U NPOYUU MpakC-
nopm, 6e3 Komopo20 Mbl Ce200H5 He MOXeM Npedcmasums C80I0
wusHb? Ecnu 661 He Bbino Hedmu, Kak Gbl 8bi2ns0en ce200Hs
mup? Cmoznu 6bl uzobpemamenu co30amb MpaHCNOpMHsie
cpedcmesa, Komopble ucnonb308anu bbl 8 Kavecmse monausa
dpyaue ucmoynuxu 3Hepauu? MoxHo U co39ams MAKol mpaxc-
nopm ce20d1s? Had a3mumu 8onpocamu 10Maom 20/108s1 MHo2Ue
VYMbl naademel. . .

Mocnepuue cobeitua B Mupe u ctpemnenne CLIA n cTpaH
3anagHoit EBponbl YMEHbWWTL IHEPro3aBMCUMOCTE OT HeCTa-
BUNbHBIX PETMOHOB, B KOTOPbIX COCPEOTOYEHbI OCHOBHbIE
3anackl MUPOBON He(TH, NPUBENK K NOUCKY 3HEPropecypcos,
NO3BONAIOWMX ITUM CTPaHaM BbipabaTbiBaTh IHEPTUIO HA CBONX
TeppuTopusx. enaHve HedTAHbBIX AEPHAB MCNONb30BATh CBON
pe3epsbl, YTO6bI BAWATL HA MUPOBYIO NONUTUKY, BbIHYKAAET
npasuTenbCTea BeAyUINX NPOMbIWTEHHbIX CTpaH pa3BuBarb
ankTepHaTUBHYIO 3HEPreTUKY. Kpome TOro, yiKe ceidiac noHAT-
HO, YTO HedTAHbIe pe3epBbl He He3rpaHuyHbl U C anneTUTamu
COBpPEMEHHOro MHAYCTPUANLHOro 06LLecTBa OHKU 04eHb CKOPO
3aKoHyarca. Haceneuve nnavets B6bICTPO pacTeT, a ypoBeHb
3anacos HedT! CTPeMUTENbHO NajaeT. 3anackl KAMEHHOTO YA,
113 KOTOPOFO TOXKE HayYUNUCh ieNnaTh BeH3NH, TaKKe yMeHbla-
l0TCA — OH McyesHeT ¢ 3emnu, no nogcyeram, okono 2100 roaa.
Buibpoc e B atmoctepy otpaboTaHHbix HeTeNpOAYKTOB
3aCTaBNAET 3a/lyMaThCA O 3arpA3HEHUM BO3AYXA U MODANLHOM
noTenneHnu. YueHsle NporHO3NPYIOT, YTO VKE B NepBbiX AeCATH-
netuax XXI BeKa KNMMarT KaracTpoduyeckn n3MeHUTCs, U ecnu
He NPUHUMATb aAeKBATHbIX Mep, TaKUe U3MEHEHUA NPUBEAYT K
HenpeackasyembiM NOCNEACTBUAM,

MEHAKO HEDTb
HA CONHLUE, BETEP, BOAY?

Kak e 6biTb ¥ 4TO Oenatb? YyeHble U 3KOHOMMWCTbI BCETO
MUpa CXOAATCS BO MHEHMM, YTO 3KOHOMUYECKas 0TAd4a 0T
anbTepHAaTUBHBIX MCTOYHUKOB 3HEPTUM NOKA HUYTOXKHO Mana no
cpasHeHuio ¢ HedTAHbIMK. [paBaa, B nocneaHee BpeMa tna-
roAaps COBEPLEHCTBOBAHIIO TEXHONOT il cebecTonMoCTb Npo-
13BOACTBA aNbTEPHATUBHOM IHEPTUN CyULECTBEHHO CHU3UNACk.
CambiMK BLICTPLIMKA TEMNAMU PA3BUBAIOTCA BETPO3HEPreTHKA U
conHeuxan 3xepreTuka. Mo oLeHKam 3KCNepToB., 3a nocneaHue
10 NeT UeHbl Ha CONHEYHYIO SHEPTUI0 CHU3UNKUCE NOYTU BABOE,
yTo caenano ee Gonee LOCTYNHOM ANA noTpebutens.

ConHeunsle Hatapen 3ddextueHo paboTaloT Npu Hanu4uu
06MNLHOTO CONHEYHOTo OCBELLEHWS, BETPAHbIE reHepaTopbl —
Ha OTKPBITHIX NPOCTPAHCTBAX, A€ MNOCTOSHHO [YeT CUJIbHbIA
seTep. A 4TO We fenarb CTPaHam, rae Mano CONHeYHbIX QHein
W HeT 6OMbIINX OTKPbITEIX TEppUTOPUIA? UHCTUTYT BOAOPOAA B
Peitkbssuie (McnaHaus) ywe HECKONBKO NET BeAET UCCneaoea-
HUA B 06NACTV NPUMEHEHUA BOAOPO/Aa B KAUecTBe TONNNUB], B
yacTHOCTM AnA asTomobuneit. B Mcnaxgun otcyTcTayeT HedTs,

OIL: CAN IT BE REPLACED?

If there was no oil would it have been possible to construct
cars and other transport that makes our life today so easy? If
there was no oil, what would the world look like today? Could
constructors create the transport that would feed on alternative
energy sources? Can such transport be made today? This is the
question that occupies many minds these days...

The latest events in the world and attempts by many Euro-
pean countries and the United States to free themselves from
some unstable regions with great oil reserves has kickstarted
the search for alternative energy sources that would allow Wes-
tern countries to get energy on their own territories. Efforts by
oil-abundant countries to use their reserves to influence world
politics forced governments of leading industrial nations to
put money in the development of alternative energy industry.
Furthermore, it is already clear that oil reserves are not limitless
and with growing appetites of contemporary industrial society
they are bound to expire in the near future. Planet’s population
is growing at a rapid pace and the level of oil supplies is dwind-
ling significantly. Coal reserves that are used to make gasoline
are also at their lowest level ever and are expected to disappear
by the year 2100. Emission of combusted oil products raises
the issue of air pollution and global warming. The scientists
warn us that in the first decade of XXI century our climate will
change beyond recognition and if the measures are not taken,
such changes would lead to catastrophic consequences.

SELLING OIL FOR WATER, SUN AND WIND?

So if there is a problem, how should we solve it? Scientists
and economists from all over the world agree that economic
output from alternative sources of energy is insignificant
compared to that of oil. However, at the same time, owing to
new technologies, the cost of alternative energy production
has dropped considerably. The most fast developing is wind
and solar energy. Over the past decade the prices on renewable
energy dropped almost by half, which made it more accessible
to general consumer.

Naturally, solar panels work most effectively in the areas
abundant with sunshine, just like wind generators are most
effective whenever vast open spaces are available. What about
other countries, where there is no wind or sunlight? Icelandic
Hydrogen Institute in Reykjavik has been working on how to
make use of hydrogen as fuel in cars. Iceland is far from being
oil-rich, the sky is usually overcast with clouds, and the space
is not enough for planting a wide array of wind generators.
However, the local people have their own treasures — water
and air - the sources of hydrogen. It is liquefied hydrogen
that local developers started to use as fuel and first experi-
ments proved to be quite successful. This fuel gives out a lot
of energy and its only by-product is pure water. Now Reykjavik
has several buses operating on liquefied hydrogen and new
buses are being developed. The cars, however, are not yet
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4acto ObiBaeT NnacMypHo, pened MECTHOCTH HEpOBHbIi, a BOT
BOAbI B CTPaHe npefioctatodHo. iMeHHo MugKuit sogopog uc-
CN€A0oBaTENN U CTaNW UCNONb30BATL BMECTO HEMTH, U BecbMa
ycnewHo. Takoe Tonnuso o6aagaet 4OCTaTOYHOI 3Hepruen,
a NMPOAYKTOM oTxofa AsnaetcA Boja. Ceivac B PeiikbsBuKe
paboTaloT yKe HeckonbKo asTobycoB Ha BOAOpOJE, a BOT €
NerkoBbIMU aBTOMOBUAAMK CnoxHee. YTo6bl aBToMO6WAb MOr
ABUTaTbCA fonroe Bpema 6e3 fo3anpasku, Heob6xoaUM BONLLION
pesepsyap. Takoit pesepsyap, no pacyeram yyeHblx, byger
3aHUMaTb OKO/O NoNOBUHLI 06beMa MawuHbl. B HacToAwee
BPEMA KOHCTPYKTOPLI aKTMBHO paboTaloT Hag yMeHbleHWem
obbeMa pesepsyapa M CO3JaHMEM TeXHONOMHi NOBBIWEHWNS
3HeprooTaaym sofopoga. Ho cerogHs BOAOPOS elle He MoKeT
COCTaBUTb KOHKYpeHUMI0 BeH3UHY, XOTA MHOrHe 3IKcnepTol
YTBEPKAAIOT, YTO UMEHHO 3a BOJOPOAOM 3HEpreTHYecKoe
Bynyuiee Bceil nnaHeTs!,

Hpyroi uCToYHuK nonyyerus 3Heprum — buomacca, T.e. pac-
TeHus. [pu cropaHuu pacTeHmin Takxe sbigensercs IHeprus,
XOTb U He B TaKOM KonuYecTBe, kak bexsuna. Cpeau HauBonee
NONYNAPHbIX MCTOYHUKOB BUOMaCCh! CnepyeT Ha3BaTh panc u
coto. Pancoseim u coessiM Macnamu Hemelkme BOANTENN yiKe
aKTUBHO 3aNpaBAOT CBOW MAWNHbI. YyeHble yTBepKAAIOT, YTO
JHEProoTAa4a OT TaKOro TON/IMBA BECbMA BbICOKA, 1a M XPaHUTh
ero npoue, yem GeH3nH. EanHCTBEHHOE paznuume — npu
CropaH1K pancoBoro Macna naxHer XapeHol KapTowKo, a
He BeH3nHoM. EcTb Takke eguHUYHble cny4au Mcnonb3oBaHua
pbIbbEro upa, TpaBbl U Aaxe CbiPHbIX Kopok. B Poccuu moryr
MOAENMTLCA ONLITOM WCMONB3OBAHMA B Ka4YecTBe TONAMBA OT-
XO0B |PEBECHHBI.

[MOMOI' CEBE CAM

Cnacenne gns mHorux ctpaH — atoMmHble 3NeKTpOCTaH-
unn. OHM NO3BONAIOT BbIPabaTLIBATL OrPOMHOE KONMYECTBO
INEKTPO3Heprun 6es ucnons3osaHua HedTenpoaykTos. Ho, k
COXaneHuio, Ha aToMHOW IHEPrik aBTOMOGMAM He 3anyCTULLb, K
TOMY JKe aTOMHbIE 3NeKTPOCTaHLUMN Hebe30NacHbl, XOTA MHOrMe
KOHCTPYKTOPbI, pPa3paboTyuKm 1 NOAUTUKM APYKHO YTBEPKAAIOT
obpatHoe. Becb MUp ewje NOMHUT aBapuio Ha YepHobbinbcKoil
A3C, 06epHyBLIYIOCA IKONOTHYECKON Karactpodoil, a B nocnep-
Hee BPeMA HUKTO He MOXKET aTb rapaHTuM, YTo Kakasa-nu6o u3
TaKNX CTaHUMA He NOABEPrHETCA TePPOPUCTUYECKOI aTaKe.
CrpawHo ce6e npeactasuth karactpoduyeckme nocneacTeuns
TaKoro TepakTa. llomumo 3toro, crpouTenscreo A3C — Joporoe
YROBONbCTBUE, @ €CNIN Y4UTHIBATL BCE 3aTpaThl HA A06bINY TONA-
Ba, yTUNU3aLMIO 1 3aXOPOHEHHE AAEPHBIX OTXOA0B, KOHCEpBa-
LMo 0TPabOTaBILNX PEAKTOPOB, PacXogsl Ha NpMPOA0OXpaHHble
HY*Abl, To cTOMMocTh 3Heprun AIC pesko ysenuyupaercs.
B paitonax pacnonomenns A3C nocTosHHoO pacTeT ypoBeHk
3abonesaemMocTH, 0CO6EHHO HeTCKOil. Kpome Toro, atomMHbie
3NEKTPOCTaHUMM CNOCOBCTBYIOT roBansHOMyY NoTenneHuo, Ha-
rpesas arMmocepy: B npoyecce AeneHus 1 Kr ypaHa sbigensercs
18,8 mnpp kkan, Takum 00pa3om, yTBepxaeHns 0 6e30nacHoCTH
Y A€LIeBU3HE aTOMHOW 3HEPriM HEBEPHBI, @ aTOMHAS SHEPreTHKa
He UMeeT JONTOCPOYHOI NepPCnekTUBLI, TaK KaK BCE U3BECTHbLIE
3anackl ypaHa, NpurofHoro AN peaktopos, GyayT ucyepnatsi
B nepsom gecatunetun XXI e.

A gor Liseuua o6baBuna Bcemy mu Py, 4TO NepBOi NONHOCTbIO
OTKaMeTCA OT HedTH ViKe Yepes 15 neT, To ecTb Kk 2020 roay,
U npuyem gaxe 6e3 CTPOUTENBCTBA HOBbIX aTOMHbIX 3neKTpo-
CTaHunit. Hag 3Tum mapw-6pockom cKaHaMHaBCKOi CTpaHbl €
9-MUNIMOHHBIM HaceneHnem paboTaeT HeCKONBbKO HCChe0Ba-
TEILCKUX rpynn. [1paBuTenbCTBO CTPaHbI ke BeAET Neperosopsl
C KPYNHEAWUMU aBTOMOBUNECTPOUTENbHBIMU KOMMAHUAMMU
cTpatsi Volvo u Saab o npoussoacTee asTomobuneii, pa6oraio-
Wwux Ha ataHone. Heive Lseyus v Tak Brnepeau nnaHeTs Bcei:
B 2003 ropy 26 % Bceit noTpebasemoit 3HEPrun B 3TOI CTpaHe

doro: 1. Avanncrmii
Photo: U. Dudinsky
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NPoW3BOAMNOCH U3 B0306HOBNAEMBIX WCTOYHWHKOB, W TOJIBKO
32 % 3Heprum — u3 HedTu. ITO JOCTATOYHO BLICOKMIA PE3YNLTAT,
ecnu y4ects, 4to 8 1970 ropy 77 % aHepruu npon3BogunoCch
n3 HedTu,

Ewe oguH UHTEpPECHLII npumep — bpasunus, 3aseuewas o
nnaHax nepesect 80 % CBOEro TPAHCMOPTA Ha 3TaHo, KOTO-
pb[l:! OHa nony4aeT U3 CaxapHoro TPOCTHWUKE, YHe qepes nNATb
net. ITo nepebiit CyYai, Koraa cTpaHa byaet e3nuTh Ha «Bbi-
pauusaemom Tonause». Hanbonee NoaxoauT Ans ITUX Lenei
TUraHTCKas TpaBa MUCKaHTYC, KOTOPaR MeHee NpUXoTIUBa, YeM
CaxapHblil TPOCTHUK, MeHee TpeboBaTenbHa K OnpefeneHHbIM
KNMMaTUYyecKnm YCNOBUAM, @ NOTOMY U cnocobHa pactu B
Eepone. HeckonbKo eBponencKux CTpaH yKe BrojiHe ycnewHo
BbIpaWMBAIOT 3TY TPABY M IKCNEPUMEHTANbHO UCNONL3YIOT ee
B HayecTee Tonauea.

Bepayrca paspaboTku UCNONB30BAHWUA reoTepMansHoi 3Hep-
ruK, TO ectb 3Hepruu 3emnn. Banosoi Mmuposoit noteHuuan
reoTepmManbHoil 3Hepruu B 3eMHoI Kope Ha mybuHe go 10 kM
oleHuBaetca B 18 000 TpaH ToHH ycnosHoro Tonanea. OpHako
04YeBWAHO, YTO A0 Cero BpeMeHW Ha NpaKTUKe Takue NPOEKTHI
AOMMHbIM 06Pa30M He 0CYWECTBARNNCH, U ONbITHbIX YCTAHOBOK
no gobLiye reoTepManbHON IHEPrUN NOKa HE CO3AaHO.

3ABTPA HAYMHAETCA CEFTrOQHA

ViKe cerofiHa HekoTopble HedTeaobbiBalouMe KOpnopayuu
No3UUMOHUPYIOT ceba Ha MUPOBOM PbIHKE B KaYecTBe Npupo-
[00XpaHHLIX npoussoguTeneid. KomnaHusa, paHee M3BecTHan
kaK British Petroleum, cokpatuna csoe Haseanue o BP u
npuaymana cnorad Beyond Petroleum («Kpome 6eH3uHa»). A
Shell ceoio 3HameHuTyIo 3MBnEMY — PaKOBMHY Tenepnb M306-
paMaeT B BUAE Ny4ei CoNHLa, NponaraHanpysa Takum o6pazom
COJIHEYHYI0 3Hepruio. Takue cTpaTervit NOHATHbI: 0CO3HABAA,
YTO 3a anbTePHATUBHOM 3HEpruei byayllee, STU KOMNAHKUK YKE
CerofiHA CTPEMATCA 3aBOEBATh NOKA 0OWMPHbI U CBOBOAHbIN
PbIHOK, 4TOGbI paHblUe BCeX 3aHATh Ha HeM BeAyLiHe NO3MLUN U
nonyvyatb ﬂpl-‘lﬁblﬂl-‘l, npexmae Yem 370 cAenaroT Ux KOH KYPEHTHI.
KpomMe T0ro, 3T1 KOMNAHUW, NEPBLIMM OCBOUB CErofHA ansrep-
HaTUBHYIO 3HepreTuky, byayT cniocobHbl 3aBTpa AMKTOBATH LiEHbI
Ha MUPOBbIE TONUBHbIE PECYPCHI.

[lae HECMOTPA Ha TO, YTO TaKUe KPYMHbIe HeDTAHbIE TUraHTbl
kak Shell u BP, cranu 3aHMmaTbcs pa3paboTkoit U nponaraHaon
aNbTepPHATUBHbBIX UCTOYHWKOB 3HEDPTAK, NMOKa 3TO BCEro nuib
uHBecTuLMu B Byayuiee. CerogHa ansrepHaTeHan 3HepreTuka
pa3BMBAETCA, HO 0YeHb MeaieHHbIMU Temnamu, CanwKom elwe
MHOTO HedTH B Hegpax MaTyWKWU-3eMNu, U OHa elle CMOXeT
obecneunTs Hac U Hawux getei. Ho yto Byaer notom? K Tomy
e MHorue 6U3HeCMeHs!, NONUTHKK BO BCEM MUPE MONyYaloT
OrpomMHble NpuGsinv OT NPoAaKu HedTenpoayKToB. A ecin 310
NPUHOCUT NPUObLIAG U HE ABARETCA NPOTUBO3AKOHHBIM, TO BPAA

manufactured for the reason of
their small size: the gas tank
has to be spacious enough to
store enough gas to run for
miles without refueling. In
order to make that successful,
the developers should install a
tank which would occupy half
of the car's size! The scientists
are now working on decreasing
the tank volume and increa-
sing the energy efficiency of
liquefied hydrogen. Although
nowadays hydrogen is not
competitive with petroleum,
many scientists agree that
hydrogen might soon become
the fuel of the future.

Another source of energy is biomass, i.e. flora that can be
burned as fuel. While burning, plants give out energy that
can also be used to heat our houses and move cars. One of the
most popular biomass fuels is rape and soy. The oil made of
these plants is already being used by some European drivers
to fuel their cars. Energy efficiency of this fuel is quite high
and it can be stored more easily than gasoline. The only major
difference that a regular consumer may see is a fried potato
scent that follows the car instead of the gasoline scent. Some
innovators have been using cod-liver oil, regular grass and
even cheese peels as fuel. Russians can share their experience
of using timber as fuel.

SELF-HELP MIGHT SOLVE THE PROBLEM

Rapsol
i R—

Some countries work out the trouble of oil scarcity by build-
ing nuclear power stations. Such stations can indeed produce
a lot of energy without using oil. However, it is impossible
to start cars with nuclear fuel; in addition, nuclear power
plants are far from being perfectly safe despite the claims by
many scientists, developers, and politicians that it is just the
opposite. The world still remembers Chernobyl disaster and
nobody guarantees that one of these power stations would
never fall victim to a terrorist attack. It is hard to even think
of the consequences of such disaster. Besides, building and
maintaining nuclear power stations is quite an expensive
task considering the expenses for locating and producing
fuel, storing and utilizing it, conservation and disposal of
waste. Furthermore, level of human, especially child mor-
tality in the regions where the stations are working is very
high. Nuclear power stations contribute to global warming
by heating our atmosphere: in the process of fission of one
kilogram of uranium, 18.8 kcal escapes into the atmosphere.
This shows that conclusions about the safety of nuclear en-
ergy are dangerously wrong. Nuclear energy does not have a
long future because all known uranium reserves that can be
used for nuclear reactors will be depleted by the first decade
of 21st century.

A country that declared that it would relieve itself from oil
dependence without building new nuclear power stations is
Sweden. Swedish government is planning to do thisin 15 years
from now, that is by the year 2020. This Scandinavian country
with huge territory but with 9-million population has employed
its best scientists to work on implementation of this project.
The country’s government is already discussing the plans of
manufacturing cars that would run on ethanol with leading
car manufacturers Volvo and Saab. Today Sweden is still doing
better than any other country: in 2003 26 % of all consumed
energy in this country was obtained from renewable energy
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/W1 3APABOMBICAALIMIA BUSHECMEH OT TAKOTO 3aHATUS OTKAKET-
cs. Mpobnemy moxHo pewnts, HanpuMep, MaccMpoBaHHbIMU
KanuTanoBNOMEHUAMM B OTPAC/b aNbTEPHATUBHOM IHEPreTUKH,
CHUXEHUEM Hanoroe B 370l 061acTu, a TAKKe OKa3aHUeM no-
MoK B pa3paboTie HOBLIX NPOEKTOB, KaK 3TO AenaioT npasu-
Tenscrsa lfepmanu, Wsewuu, Wcnanauu, Bpazunuu. JeHexHble
CYBCHANK MOTYT NOCTYNATH He TOABKO OT MpaBUTENbCTB, HO U OT
HacTHbix nlofieit. Bee 6onblue o6ecneyeHHoro U IKOAOrMYecKy
CO3HATeNIbHOTO HACeNEHNA UHTEPECYeTCS UHAMBUAYANLHLIMM
BETPOreHeparopamu, CoNHeyHbIMu Gatapeamu, 4ToBbl NOCTABUTL
nxy cebs B cauke, Ha Kpbile Ui B OrOpO/E 1 Takum o6paszom
NPUOBWMTLCS K Aeny oXpakbl OKpyXaioujei cpenbl. A cnpoc,
KaK U3BecTHo, poxpaet npeanoxetue. Mostomy g nocnegHee
BPEM#A MHOTMEe NPOM3BOANTENY anbTePHATUBHBIX UCTOUYHUKOB
SHEPruu CTanu OPUeHTUPOBATLCA UMEHHO Ha WHAMBUAYANLHbIX
notpebutene, Hagesce, YTo ¢ KaxAbiM gHem ux bypet crano-
BUTLCA BCe 6onblue.

Bmecte ¢ Tem cnegyet oTmetuTh, YTo OcBOEHME ansTepHa-
TUBHBIX UCTOYHUKOB IHEPTUM OTHIOAb He 03Hauaer ycTpaHeHue
HedTegobbiun. HyxHo paspaborats 3aKoHoAaTensHylo 6asy,
KOTOpas perynuposana 6bl Mcnonb3osanue HedTu n Apyrux
NCTO4HNKOB SHepruu. Cozpasarb 3Ty 6asy Heo6XoMMO BCEM,
B TOM YuCne 3Konoram, noanTUKam, GusHecMeHam, noToMy 4TO
BCE Mbl 3aMHTEPECOBAHbI B YUCTOTE HAWErD 40MA, U B TO e
BPEMA [0/KHbI BbITb YBEpPEHbI, 4TO 3aBTpa y Hac Toxme byner
ropeTb CBeT.

sources and only 32 % was received by burning oil. Thisis a very
good achievement considering that in the year 1970, 77 % of
energy was obtained by burning oil and its derivatives.

One more interesting example is Brazil. This country plans
to convert 80 % of its transport to ethanol, which it plans to
produce from sugar cane, within five years. This is the first
ever example of using cultivated plants as a major source of
fuelin the country. One of the most popular plants in North-
ern countries is Miscanthus grass, which is less demanding in
terms of climate than sugar cane. Because of its unpreten-
tiousness, it can be easily grown in Europe. Some European
countries have already been growing this grass of enormous
size and are using it as fuel as part of experiment.

Geothermal energy, i.e. the energy of Earth, is also con-
sidered as part of the solution. Total world potential of such
energy in the earth’s crust 10-kilometers deep is estimated
to be 18,000 billion tons of standard coal. It is evident, how-
ever, that by this time such projects have not been paid due
attention and even experimental facilities have not been
created to date.

FUTURE BEGINS TODAY

Today many leading oil corporations are positioning
themselves on the world market as responsible environmen-
talist producers. The company formerly known as British
Petroleum renamed itself into BP and created a “beyond
petroleum” slogan. Royal Dutch/Shell put rays of light into
its famous shell emblem, thus demonstrating its adherence
to renewable energy. The reason for such strategy is clear:
knowing that alternative energy is our future, they attempt
to be the first to establish themselves on this huge and free
market before their competitors did it ahead of them, thus
making enormous profits. Besides, having secured them-
selves on this market today, these corporations would be
able to dictate the prices to others tomorrow.

Even though such huge oil giants as Shell and BP have
started exploring and propagating alternative sources of
energy, so far it is just an investment in the future. Today
alternative energy is developing at a very slow pace. There
is still a lot of oil in the Earth’s bowels and it can still
supply enough to satisfy our needs and the needs of our
children. But what will happen then? In addition, many
businesspeople, politicians still make big profits pumping
oil. And who would refuse to do business if it brings profit
and is perfectly legal? The problem, however, might be solved
by attracting big investments in the field of alternative
energy, providing assistance in creating new projects the
way it is done in Germany, Sweden, Iceland and Brazil on
the governmental level. Financial subsidies may come not
only from governments, but also from individuals. More and
more environmentally conscious people are interested in
private wind generators, solar panels in order to put them
in their garden or on the rooftop to become involved in the
common deed of protecting the environment. Therefore,
manufacturers of renewable sources of energy are now
targeting individual consumers hoping that the number of
such consumers would increase.

At the same time, it is necessary to note that introducing
alternative sources of energy does not mean refusal from oil.
Itis necessary to work out the legal base that would requlate
the usage of oil and other energy sources. It is important
that everyone takes part in that — environmentalists, poli-
ticians, and businesspeople - because it is crucial to all of
us that our house was clean and that we did not worry that
tomorrow there would be no electricity and the whole world
would plunge into darkness.
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lupoka reorpadua mect, 8 KoTopbix nobeisan Bnagumup
VUMK 33 OTHOCUTENILHO HEBONLIWON MPOMEIKYTOK BPEMEHM.
B TeyeHue nonyTopa NeT oH oKa3sbiBan ycnyru HedrerazosbiM
KomnaHuam oT Hapeima go baky, pabotas uHxeHepom no Ha-
napke v ucnoitaduam 8 fpynne U, Yuratenu Mornu BuaeTs
dotorpadum Bnagumnpa 8 npeasbiayUNX BEINYCKAX, OH — Ha
06N0XKE NOCNENHErD HOMEPA 3a NPOWLIA O,

Ha 3tux dotorpadusax, caenaHHbix BO BpeMA NOE3A0K, HET
KONTIOOUHIOBbIX YCTaHOBOK. Tem He MeHee, Mbl COYnn ux 0o-
CTaroMHO BbIPA3UTENLHBIMU W KONOPUTHLIMK, A8 TOTO YTOOLI
NPeAnoMMTL CerofHA Bawemy BHUMaHUIO,

Vladimir Gushchin has visited a lot of places within a rela-
tively short period of time. During a year and a half he has
been rendering serviced to oil and gas companies from Nadym
to Baku, working as setup and testing engineer for FID Group.
The readers could have seen pictures of Vladimir in previous
issues, he is on the cover of the last issue of the last year.

The pictures, that have been taken during his trips, does not
show coiled tubing units. Nevertheless we found the photos pretty
expressive and picturesque to offer them to your attention.
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NNEHTA HOBOCTEWM/NEWS

NMAHALLEA OT NMOBbILWEHHOIMO OABJIEHNA

CrpykTypa HekoTopbix mecTopoxaesuu 0AOQ «CypryTHedreras»
XapaKTepusyeTcs Hanuymem He@TeHacklWeHHbIX TOPU3OHTOB C
NNacToBbiM faBNEHWEM, HAMHOTO NPEeBbIWLALWMM rugpocTaTHyec-
Koe. [IpuMeHeHue CTaH[apTHOM TEXHONOTUU C UCNOMb30BaHUEM
TAMENbIX PacTBOPOB, KaK NPasuo, 3arpa3HAET U 3HAYUTENbHO
VXYAWaeT KONAeKTOPCKWe CBOICTBA NnacTa.

Bbixop M3 nonoxeHnn HeTAHMKW Hawnu B BypeHuu Ha fenpec-
CUW C NPUMEHEHUEM KOMMNEKCA «HenpepbiBHan Tpybax. Komnneke
Hayan BHeAPATLCA B yNpaBneHun no 3apeske H0KOBLIX CTBONOB U
KanutansHomy pemoHTy ckeaxuH (Y36C u KPC) g 2004 ropy. Ve
npobypero Gonee gecati ckBauH. 10 OLUEHKEe [ABHOTO UHKe-
Hepa Y3bC u KPC Ceprea Cymbatosunua [abpenaHa, aaHHblil MeTof
noBblWeHUA HelhTeoTaauM NNACTOR ABNAETCA 0YeHb NepCnexTHB-
HbIM. «[10 BCEM CKBAXKUHAM NOAYYEHbI YCTONYUBLIE NPUTOKKU HEDTH,
npeBbIlWaoUMe nepBoHadYantHele B HECKONbKO pas. [lpuyem Ha
ABYX NOCNEAHWUX CKBAKMHAX A0 NPOBEAEHUs paboT KOMNAEKCOM
NpUTOK OTcyTCTBOBAN coscem», — coobwmn C.C. labpensH. Ha
TEKYLMI MOMEHT OCHOBHBIM HanpasneHuem npumeHeHus 6yposoro
KOMMAeKca «HenpepeiBHan Tpyba» ABNAETCA ropu3oHTansHoe by-
penue B nnactax c ABIN/l Ha 6aXeHOBCKYI0 CBMTY, TOPU30HTANBHO
pa3seTBneHHOe BypeHue B nnactax C HU3KONPOHMLAEMLIMU KO-
NeKTopamu, «a4uMOoBHa» U IOPCKOE OTNOMEHWe.

WUcTounuk: Hedirerazosas BepTukans

KOMIMAHUA COILED TUBING TECHNOLOGY
BYLET NMOCTABJIATb BP

CBOE 3AINATEHTOBAHHQE NOA3EMHOE
BPALLAIOLLIEEECHA YCTPOUCTBO

19.1. 2006

Komnanus Coil Tubing Technology, suigenuswasca u3 Grifco
International, nonyuuna 3akas or punuanos Rocky Mountain u
Mid Continent komnaxuu British Petroleum (BP) Ha noctasky
NaTeHTOBAHHOIO MOJ3eMHOr0 Bpallalollerocs ycrpoiictea cob-
CTBEHHOIA pa3paboTku.

Mop3emHbIiA BpalWawWMitca MexaHu3m, U3BECTHbIA B KONTIOOMH-
rOBOW MPOMBIWIEHHOCTH KaK BPaWaiowWwuiAc MHCTPYMEHT, ABNACTCA
e[IMHCTBEHHbIM PellleH1eM Ha COBPeMEeHHOM phiHKe 060pyAoBaHNS,
cnocoBHbiM obecneynTs MeXaHUYECKYI0 Nepeaady MHOroKpaTHoro
BPaueHMA Ha KaXAoM Lukne. «Bpalaowmiica MHCTPYMEHT Ha CKBa-
HuHax BP cmoxet 3aMeHuTL coB0il MHCTPYMEHT ANA NoABelUBaHuA
KONTIOBUHIOBbIX KONOHHY», — 3assun [keppu Cenndopa, npesnaeHT
komnaxuu Coiled Tubing Technology. Wcnonb3osanue spawatouero-
CA MHCTPYMEHTA C MEXaHU4ECKMM NPUBOJLOM NO3BONAECT CIKOHOMUTh
Ha OTCYTCTBUM HeOGXOAUMOCTH NOAAYHN NPOMLIBOYHOM HUAKOCTH B
CKBa¥WHY 1 Gnarofaps 3TOMy — Ha YAaneHuK 3arpAsHeHus.

BP nopyuuno cepsucHoil komnanuu Cudd Coil Tubing & STI Inc.,
3aHNMatouleics 0BCNYKNBAHMEM CHBAXKUH, Ha4aTb MCNONb30BaHNE
BpaLlLaLLerocs WHCTPYMeHTa npou3eoacTsa kopnopauuu CTT Inc.

_;&‘;I;J . ALIS
THE PANACEA FOR HIGH PRESSURE

The oilfield structure of some Surgutneftegaz fields is
described with oil saturated beds with pressure significantly
exceeding hydrostatic. The use of conventional technology
and heavy solutions as a rule pollutes and significantly
worsens formation reservoir properties.

The solution has been found by oil workers as the
underbalanced drilling with the use of coiled tubing.
The complex started its introduction in sidetracking and
well workover department (UZBS&KRS) in 2004. Over
10 wells have been drilled since than. According to as-
sessment of chief engineer of UZBS Sergei Sumbatovich
Gabrelyan, the approach of production enhancement is
very promising. “All the treated wells show steady oil in-
flows exceeding initial inflows in several times. Two last
wells before the jobs have no inflow at all,” — informed
S.S. Gabrelyan. Today the main trend of used of coiled
tubing drilling system is horizontal drilling in wells
with abnormally high formation pressure for Bazhenov
series, horizontally branched-hole drilling in formations
with reservoirs with low permeability, «achimovka» and
Jurassic deposits.

Source: Neftegazovaya vertical

COIL TUBING TECHNOLOGY
TO SUPPLY PATENTED
SUBTERRANEAN ROTATING’ITC?SFL’

19.1.2006

Coil Tubing Technology, a spinoff from Grifco International
has been approved by British Petroleum (BP) Rocky Mountain
and Mid Continent divisions to supply the patented CIT
Subterranean Rotating Device.

The Subterranean Rotating Device, known to the coil
tubing industry as the Rotating Tool, is the only tool on
the market that can mechanically induce multiple rota-
tions on each cycle. “The Rotating Device will be utilized
on BP wells to remove Coil Tubing string hang offs,”
stated Jerry Swinford, President of Coil Tubing Technol-
0gy. “The use of the mechanically operated Rotating Tool
eliminates the need for fluid to be brought onto the well
location, which eliminates the cost and disposal of fluid
contaminants.”

BP has appointed Cudd Coil Tubing and STI Inc. (a well
service company) to operate the CTT Inc. Rotating Tools on
their wells in the Rocky Mountain region. It is estimated
BP will work over 350 wells in the Rocky Mountain and
Mid Continent divisions, utilizing the Rotating Tool, over
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Rotating Ha ceoux ckBaXMHax, pacnonomenHbix B CKaNUCThiX ro-
pax. CornacHo npou3seneHHbIM OLEHKaM, B TeUeH e cnegyoLero
roAa Bpallalowmninca MHCTPYMeHT byaet ucnonb3osax BP Ha Gonee
4em 350 cKBaXuHax, OTHOCAWMXCA K punuanam Rocky Mountain
u Mid Continent. Ewe ogHum naptHepom BP no sHegpeHuio
Bpaljaloljerocs UHCTpymeHTa asnsetcs Thru Tubing Solutions,
npeacraeutens komnanum CUDD B 3anaaHoit Oknaxome.
CornacHo Bceobuieir oueHke, BPaWWAWNIACA UHCTPYMEHT KOp-
nopauuu Coiled Tubing Technology gomwen GeicTpo 3asoesars
NONyNAPHOCTL cpeau Beaywnx HedTAHbIX KoMNaHuii Graroaps
MONCKY COBPEMEHHbIX CNOCO6OB MOAUDUKALMM CKBAKUH ANA
YBeNUYeH!A [06bIYM IHEPrOPecYPCOB U CHIKEHUS 3atpar.

UcToynuk: Rigzone.com

000 «BOJIMOrPAACKIMIA 3ABO/]

BYPOBOW TEXHWKW» MOCTABUT

12 BYPOBbIX YCTAHOBOK

N 5 MPEBEHTOPOB OAO «CYPIYTHE®DTEIAS»

01.03.2006

0AO «Bonrorpapckuii 3aog 6ypoBoii TeXHUKMY (B3BT) ogep-
Kan nobepy e Tengepe OAO «CypryTHedreras» no ABYM NOTaM:
NATb BYPOBLIX YCTAHOBOK A7 Pa3BEOYHOrO bypeHns n cemb
6ypOBbIX YCTAHOBOK ANA IKCNYATaLMOHHOTO Byperus. [lanHsie
OypoBble yCTaHOBKW nNpepHasHaueHbl gns ocBoeHus TanakaH-
CKOTO MECTOPOXARHMA, pacnonoxeHHoro 8 Boctounoii Cubupu.
Kpome Toro, B36T & tespane 2006 roaa Boiurpan Tengep 8 0AQ
«CyprytHedTeras» Ha noctaBKy NATH KOMNNEKTOB NPOTUBOBI-
6pocosoro o6opygosanus. B HacToAwee BpeMA OroBopa Mexay
0AO «CyprytHedreras» u B3BT nognncans u NpoBefAeHbl aBaH-
COBbI@ NNATEXMU.

NcTounuk: Npecc-cnywba B3BT

MECTOPOXOEHUSA
«HALBIMIA3NPOMA»
«MOIEJIUPYIOT»

MO rNPOrPAMME
«LLIJTIOMBEPXE»

Cneunanucrsl «Hageimrasnpomas crpost TpexmepHbie Mogenm
MeCTOPOX/AEHMIA HA OCHOBE NPOrpaMMHOro naketa «lWniombep-
*e». Paspabotunk ocyuecteaser NoALepXKY nonb3oBatenen,
MPOBOANT 0Oy4EHME U KOHCYNBTALMM U PA3 B NONYrOAME 06HOB-
AT CBOW NPOrpaMMHbii MPOAYKT.

lporpamMmuo-TexHonoruyeckuit Komnnexc, KoTOpblit «Haabim-
rasnpom» npuobpesn y CepBUCHOI KOMNAHUM AR reONOrNYeCKO
Pa3paboTku MeCTOPOMAEHMI, BKNIOYAET HECKOLKO CerMEHTOB.
3T0 reonorMyecKoe M rMAPOAMHaMUYecKoe TpexmepHoe Mope-
nMposatine, MofenMpoBaHue rasoc6OpHOM CeTH U CKBaXUH, a
TaKKe IKOHOMUYECKUNI BNoK.

3a Bpems peanu3auuu NPorpaMMHoro NpoAyKTa cneyuanmcTsl
YNPaBneHWUA TEXHONOTHHECKOrO0 KOHTPOAS U 3KONOruM obue-
CTBa COCTABU/M TPEXMEPHLIE AAPECHbBIE TE0N0TMYECKue MOaenH
Mmectopoxaennin 06uneitvoe u Amcoseiickoe. Cneumnanucrsl
«HappiMrasnpoma» posonsHsl peaynstatamu — npoeefeHHas
paboTa nokasana BLICOKYI0 CXOAMMOCTS 33N3cos (mo 2 %). Ye
MONYYEHbI NepBbie pesyneTatel OUEHKM IPOEKTHEHOCTH paboTsl
cucTemsl cbopa 1 106bIYM raza Ha MECTOPORASHKY Measemtbe.
Pabota cucremsl HeagHo Gbina 07106peHa & NDOM3IBOACTBEHHOM
othene MegsexuHckoro MY,

WcTounmk: TioMeHCKan pernoHanbHas MHTEpHeT-rasera
«Bcnyx.py»

the next year. BP has also partnered with Thru Tubing
Solutions, a subsidiary of CUDD, in Eastern Oklahoma, to
deploy the Rotating Tool.

The CTT Rotating Tool is expected to rapidly gain ac-
ceptance among other major oil companies as a result of
a renewed emphasis placed on well workover to increase
energy production while minimizing cost.

Source: Rigzone.com

VOLGOGRAD PLANT OF DRILLING
EQUIPMENT IS ABOUT TO SUPPLY 12
DRILLING UNITS AND 5 BOP STACKS TO
SURGUTNEFTEGAZ

01.03.2006

Volgograd plant of drilling equipment has won tender
of Surgutneftegaz in two lots: five drilling units for ex-
ploration drilling and seven drilling units for production
drilling. The drilling units are intended to develop Tal-
akanskoe field located in Eastern Syberia. Besides, VZBT
in February of 2006 won Surgutneftegaz tender to supply
five BOP sets. The agreements between parties have been
signed and advance payments effected.

Source: press-cutting service of VZBT

FIELDS OF
NADYMGAZPROM
HAVE BEEN MODELED
WITH SCHLUMBERGER
SOFTWARE

Specialists of Nadymgazprom build 3D models of fields
with Schlumberger software suite. The developer sup-
ports users, trains users and makes updates two times
a year.

The software suit the Nadymgazprom has purchased
from servicing company for solution of geological ex-
ploration of its fields includes several modules. These
are geological and hydrodynamic 3D modeling, model-
ing of gas-gathering system and wells and economical
modeling package.

During embedding of the product the specialists of
Administration of technological control and ecology of
the society developed 3D geological models of fields Yu-
bileynoe and Yamsoveyski. Specialists of Nadymgazprom
are satisfied with the results — the conducted activity
has shown high convergence of the deposits (up to 2
percent). There have been obtained first results of the
system operation efficiency of gas collection and pro-
duction of Medvezhe field. Results have recently been
approved by production department of Medevezhino
GPU.

Source: Tyumen regional internet newspaper
Vslukh.ru

SM3IN/WILD080H V.LHIY
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BJIADVMUP AKYLLUEB:

«TEXHOINAPK B TOMEHN CO30ACT
MPEANOCBLUIKN ANA NMPOOOJDKEHUA
MOJIHOLLEEHHOIO OCBOEHWA
SAMNAOHON CUBUPW»

22.02.2006

TioMeHb BbIMIpana KOHKYpPC Ha
opraHmusayuio TexHonapka — 3a-
nagHo-CubupcKkoro MHHOBALMOH-
HOro LeHTpa HedTH W rasa.

Mtoru paboueit BcTpeuu B8 Moc-
Kee ¢ gupektopom PegepanbHoro M
areHTcTea no ocobbiM IKOHOMMU-
yeckum 30Ham Hpuem HpaHoBbiM
rybepHatop TiomeHcKoW oBnactu
Bnagumup Axkywes npokoMmmeH- SHL .
TUpOBan Tak: «Y HAac BeAeTCs aK-
TUBHan paborta c PepepanbHbim
areHTcTeomM. Ha oyepepHoi BcTpeve
Mbl MPOrOBOPWUAMW PAL MOMEHTOB,
Kacawumnxca HenoCpeACTBEHHO
CTPOWUTENbHOW HacTu».

Mo cnoeam ry6epHaTopa, TiomeHb
CTAHOBMTCA UEHTpOM HedTerazosoro cepsuca. lpakTuyec-
KW BCE HedTAHbIE KOMNAHWMM OTKA3aNUCb OT CBOMX CTPYKTYP
HetTecepeuca U BbiIBENW WX B OTAENbHYIO oTpacns. MHorue
KOMMNaHUK, KOTOPbIE 3aHUMAIOTCA ITUM QUHAHCOBOEMKUM BU3-
Hecom, NpuxoAAT B TIOMEHb, MOTOMY YTO MPEKPACHO MOHMMAIOT:
B bnumaiwme 50-100 neT ueHTp pobbium rasa u HedTn — 370
3anagHaa Cubups. Kpome Toro, B fanbHeilem oHW NNaHUPYHT
C CO3AaHHOro 3fecs nnaugapmMa WATM Ha ocsoeHue BocTou-
HoW Cubupu. Takum obpaszom, TexHonapk B TOMEeHW co3gacTt
NPeanochinkM ANA NPOAOMKEHWA NONHOLEHHOrO OCBOEHUA
3anagHoi Cubupn.

B Tiomexu ectb BCA Heobxoauman ana TexHonapka WHdpa-
cTpykTypa. «[lpegnpuATUA MAWKWHOCTPORHWUA MOTYT CNYKUThL
NAOWaAKaMKU U NNALAAPMOM ANA BHEAPEHUA HAy4HbIX pa3pabo-
TOK. HayuHbie MHCTUTYTHI elle npu ocBoeHuu 3anagHoi Cnbupw
B 1970-80 rogbl GbinM OPUEHTUPOBAHbLI Ha HYXAbl HedTera-
30806614u. Kpome Toro, TioMeHb — CTYAEHYECKWIA FrOpOA, rae
yuuTCA cBbilwe 80 ThiC. CTYAEHTOB, — 3/16Ch HE OyAeT HUKaKMUX
npobnem ¢ kagpamu. Bot noyemy TioMeHb CTAHOBUTCA U LIEHT-
poM He(TAHOro cepeuca, M MECTOM [UCNOKaLMK TeXHONapKa,
— NoJYepKHYN rnasa perMoHa.

WUctounuk: locypapcTBeHHoe WHGOPMaLMOHHOE areHT-
ctB0 TioMeHCKOM 061acTu «TIOMEHCKAA NUHUAY

9KCMOPT )
MALLVMHOCTPOUTE/IbHOM MPOAYKLINN
N3 POCCUW MPOLOJIKAET
COKPALLIATHCS

01.03.2006

CornacHo ony6nuKosaHHOW MUHUCTEPCTBOM IKOHOMMYECKOTO
pa3suTua u Toproenu P® ceoake 06 akcnopTe Poccuu B CTpaHsl
BHe CHI, o6bembl 3kcnopTa MawuH v 06opyaoBaHNA 3a AHBapb—/e-
Kabpb 2005 roga ynanu Ha 9,9 % Mo OTHOWEHUIO K AHBAPK—Je-
kabpio 2004 ropa.

Wctounnk: Coto3 npoussogutene Hedrerasporo
o6opyposanua (CMHIO)

VLADIMIR YAKUSHEV:

“TECHNICAL FLEET IN TYMEN WOULD
CREATE PREMISES

FOR FURTHER FULL DEVELOPMENT
OF WESTERN SYBERIA”

22.02.2006

Tyumen won competition for
creation of technical fleet — West-
en Syberian innovation center of
oil and gas.

The governor of Tyumen re-
gion Vladimir Yakushev com-
mented the results of working
| meeting in Moscow with direc-
§ tor of Federal agency the for
special economic zones Yuri
Zhdanov in the following way:
“We have active cooperation
with federal agency. During
routine meeting we discussed
a number of issues regarding
engineering design”.

According to governor words,
Tyumen is becoming a center of oil and gas services. Almost
all the oil companies have rejected its own servicing depart-
ments and separated it to a separate branch. Many companies
involved in this finance-intensive business are coming to Tyu-
mer, as they clearly understand that in the nearest 50-100
yeas the center of oil and gas recovery would be Western
Siberia. Besides, in the future they plan to use the established
base to go further in development of Western Siberia. In this
case the technical fleet in Tyumen would make premises for
any further development of Western Siberia.

Tyumen has all the necessary infrastructure to create
the fleet. “The mechanical engineering enterprises could
serve as base for implementation of scientific researches.
Research institutions even in times of development of
western Siberia in 1970-1980 were aimed at satisfaction of
oil and gas production needs. Besides, Tyumen is a student
city, where there are over 80.000 of students, there would be
no personnel issues. That is why Tyumen is getting a center
of oil service and location of technical fleet”, — underlined
the region governor.

Source: “Tyumenskaya liniya”, state information
agency of Tyumen Region

THE EXPORT

OF ENGINEERING PRODUCTS
FROM RUSSIA

CONTINUES TO DECREASE

01.03.06

In accordance with report on export of Russia to countries
outside CIS, published by Ministry of economic development
and trade of Russian Federation, the export volumes of ma-
chinery in January-December of 2005 have fallen by 9.9%
comparing to the January-December of 2004.

Source: The association of oil equipment
manufacturers (SPNGO)
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K PEKOPAHbIM MYBUHAM
MOPCKOIO BYPEHUA

byposoe cyaHo «Tukio» (Chikyu B nepesoge ¢ anoHcko-
ro o3Hayaer «3emns») 6bin0 noctpoeHo B 2002-2003 rr.
«TuKIO» — coBMeCcTHOe geTuue komnauuit Mitsui Engineering
& Shipbuilding n Mitsubishi Heavy Industries. CygHo umeer
AnuHy 210 M BogousMewweHne 57 ThiC. TOHH. CmoHTMpOBaHHasn
Ha Hem BypoBas ycTaHOBKA BO3BbIWALTCH Haja BofoM Ha 121 m
M cnocobHa BLINOAHATE ONEpauMu, KOTOphIE ele HUKOrAa He
OCylecTeaAnnceL B Mope. B yacTHocTH, npeaenbHas BbicoTa
6ypoBOi KONOHHBI MOXeET gocTurath 10 000 M, @ Ha4yuHate By-
PeHue CyRHO cmoxeT Ha mybuHax po 2500 m (B nepcnekTuBe
— A0 4000 ). Ha ceroans pekops rmy6uHb Mopckoro Gype-
HnA coctasnser 2111 m. OH 6bin nocTasneH GypossiM CyaHOM
«[IKOMJEC Pesoniown» (JOIDES Resolution) B 1994 rogy v
6eperos lBaremansi. Ho yike B 2007 r. oH ponxen 6biTh nepe-
KpBIT B TpU C inwwHum pasa. MNnanupyercs, uto « TUKIO» LOCTUHET
ry6utbl 7000 M.

KoHTuHeHTanbHas 3emnas kopa umeer TONUWKHY oT 35 Ao
70 KM, OAHAKO OKeaHMYECKaA KOPa HAMHOIO TOHbIWE — BCEro
0T 5 Ao 10 Km. 3710 3HayuT, uTo «TUKIO» CMONET peanu3oeatb
AABHI0I0 MEYTY reosioroB — npobypuTh 3eMHYI0 KOPY HAaCKBO3b U
B3ATb 00Pa3Lbl BEWECTBA U3 BEPXHErD COA 3EMHON MaHTHMW.

Pekopanoe bypenne npegnonaraercs ocyuwecTsnTb B 600 KM
K loro-3anapy ot Tokuo, rge ogHa TEKTOHUYECKARA NAUTa YXOAUT
noA ApYryio. 3T0 NO3BONMUT NOAYYUTH HOBbIE AAHHLIE O COICMU-
Yecko# akTueHocTu. Kpome Toro, oxugaercs, yto rny6oko nog
NOBEPXHOCTbIO MOTYT 6bITb 0BHAPYKEHB MUKPOOPraHW3IMbi-
IKCTPEMOPUNLI, U3Y4eHHEe KOTOPHIX NO3BOAMT AyylWwe NOHATH
3BONOLUMIO KNMMaTa Ha 3emne.

TpOX0AKA CEMUKMNOMETPOBOI CKBAKUHBI MOXET 3aHATH
OKONO roaa. Bcé 370 BpeMaA CyAHO AONKHO HEMOABUKHO CTOATH
Haji TouKoi bypeHus, HeB3upas Ha Ntobble WTOPMb. [ns atoro
OHO CHAbXEHO WecTbio fBUraTensmm (Kamasli MOUHOCTbIO
4200 KBT) c rpe6HbIMM BUHTaMM, KOTOpbIE MOryYT NOBOpayYMBaTh-
¢a Ha 360 rpapycos. Monoxenue cygHa byaer oTchemmBaTsea
KakK no CnyTHWKaM, Tak U N0 CMrHanam 3aKpenneHHbIX Ha fHe
aKyCTUYECKMX TPAHCMOHAEPOB.

Uctounuk: Neftegaz.ru

«FA3IMPOM>» MOAYYUST NEQOKON
14.03.2006

Hopsexckue cynoctpouTenu nepeganu 0AO «faznpom» nepgokon
«Bnagucnas CrpuiKoBy, KOTOPbIA CYMTAETCA CEFOFHA OAHMM U3
Cameix MOWHLIX B Mupe. On cnocobeH
paBoTaTte 20 AsAax TONWMHONM Gonee
NoAyTOpa METPOE NpM Temnepatypax
Hibke —50 “C. 370 nepsoe cyaHo 13 gByx,
3aKasaHHbix «lasnpomoms.

Kak coobuwuan & ynpassesuu no
pabote co CMU OAD «fa3npoms, 062 cya-
Ha — MHOTO(YHKYMOHANSHSE REROKONS
cHabxenun. OHu OyayT ucnosssosaTecs

ocsoexuna lpupasnomHoro Hedrasorn
MECTOPOMAEHUA Ha Wenbte Bapesusss
mops. faauupyetcs, uto crpouTenscrse

BTOPOrO CyaAHa ByneT 3aBepuieHo ocessn
2006 roga.

UcTounme: Scandinavian Shipping Gazette

TO THE EXTREME DEPTHS
OF OFFSHORE DRILLING

Drilling vessel Chikyu (In Japanese Chikyu means Earth)
was built in 2002-2003. Chikyu is a mutual creation of
Mitsui Engineering & Shipbuilding and Mitsubishi Heavy
Industries. The vessel is about 210 meters long with
displacement of 57 000 tones. The installed drilling unit
is 121 meters above water and is capable to conduct job
that have never been performed offshore. In particular
the height of drilling string could reach 10 000 meters,
and the vessel could start drilling activities at depths up
to 2500 meters (in future - up to 4000 meters).

Today the record of deepwater drilling is 2111 meters.
It has been set by drilling vessel JOIDES Resolution in
1994 near Gvatemala shores. But in 2007 it have to be
exceeded in tree times and over. It is planned that Chikyu
would reach depths of 7000 meters.

The continental earth’s crust has thickness of 35-70
km, however, the oceanic crust is many times thinner
—5-10 km. It means that Chikyu could realize the ancient
dream of geologists — to drill the crust trough and to take
samples from upper layer of mantle,

The extreme drilling is indented to take place 600 km
to the south-west from Tokyo, where one tectonic plate
is going under the other one. This would allow to get
new data on seismic activity. Besides, it is expected that
deep downhole there could be found microorganisms-
extremofils, study of which should help to understand
the evolution of Earth’s climate.

The construction of 7.000 meter well could take about
a year. During this period the vessel should stand still
over drilling point despite any storms. For this purpose
the vessel is equipped with 6 motors (4200 kW each)
with propeller screws that could rotate 360 degrees. The
location of the vessel would be tracked with satellites,
as well as with signals of acoustic transponders fixed to
the bed.

Source: Neftegaz.ru

GAZPROM GOT AN ICE-BREAKER
14.03.06

Norway shipbuilders have passed an ice-breaker Vladislay

Strizhkov to Gazprom, that has been considered to be one of

the most powerful in the world, Itis

capable to operate in ice thickness

up to 1.5 meters and temperatures

ranging to -50 Celsius degrees.

It is one of two ships ordered by
Gazprom.

As they informed in public rela-
tion department of Gazprom, both
vessels are multifunctional supply
ice-breakers. They would be used as

- support vessels during development
of Prirazlomny oil field on shelf of
Barents Sea. It is planned that con-
struction of the second vessel would
be finished by autumn of 2006.

Source: Scandinavian Shipping Gazette
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MEXXAYHAPO/HbIE BbICTABKU Y KOH®EPEHLMW/INTERNATIONAL EXHIBITIONS&CONFERENCES

MEXAYHAPO/HbIE BbICTABKU U KOH¢EPEHUMM
INTERNATIONAL EXHIBITIONS AND CONFERENCES
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e ANPENbB/APRIL
MexayHapopHan koudepeHuus u Boictaska SPE/ICoTA

Mo KOATIOBUHTY WU BHEAPEHWUIO B CKBAMMHY

SPE/ICoTA Coiled Tubing and Well Intervention Conference
and Exhibition

4-a MexpayHapogiHan CpepnsemHoMOpCKas KOHPEPEHUUA U BbICTaBKaA

owopHbIX HETErasoBbix TEXHONOTHI U 06opyRoBaHNA “MOC”
Mediterranean Offshore Conference

MexayHapogHas HedTerazoBas KOH(pepeHUUA U BbICTABKa
OGWA - 0il & Gas West Asia Exhibition and Conference
dopym «TonnusHo-3HepreTuyeckuit komnnekc Poccumuy»
0il&Gas Complex of Russia Forum

1-a MexayHapopHas KoHepeHuna HedTerazoBoi
NPOMbILLIEHHOCTH 1 TPY6ONPOBOAOB

SOCP — Sakhalin 0il, Gas & Pipelines

11-7 MexayHapoaHas KoH(epeHUnsa U TOProBas BbICTaBKA
HedTerasoBoi NPOMbIIAEHHOCTH

IRAN OIL SHOW

CumMno3uym no ynyvweHuio Hedreaobsiuu

Improved 0Oil Recovery Symposium

MexayHapo/iHas BeicTaBKa TpyBONPOBOAHbIX TeXHONOT Wi
U conyTcTBylOWMX yeAyr

Pipeline Technology — HANNOVER MESSE

CneyuanusmupoBaHHas TOProBas ApMapka UHKeHepHbIX pa3paboTok

1 060pya0BaHMA ANS ra30BOH NHAYCTPUN
EXPO-GAS

2-5 MexgyHapoHas BbiCTaBka 060PYAOBAHNUSA, TEXHOOTWIA, CRPBMCHBIX

VCIYT ANA MATEPUKOBLIX U O(LIOPHBIX HedhTera3oBbix MECTOPOXAEHNUIA

PETROLEUM SOFIA :

14-3 exerofHas Hedrerazosan KoHdepeHUns bAMKHEBOCTOYHOTO

peruoHa

14th Annual Middle East Petroleum & Gas Conference
MAW/MAY

MexpayHapoaHas KoHdepeHuusa 1 BbicTaBKa 0 dWOPHbLIX

texHonorui / Offshore Technology Conference and Exhibition

10-7 t06unenHas HedTerasosan BeicTaBka Y3bexucrana

0GU

4-3 Hedrerazopas v IHepretudeckan Beictaska u KoHdepeHuusa

POGEE 2006

la3. Hedto. TexHonoruu

Gas. 0il. Technologies

Kondepenuus “06opynosaHue pns pabotsl Ha wenbthe”

Shelf equipment conference

Hedirenopt-2006

Nefteport 2006

1-A BLICTABKA U KOHEpeHUUa No TeXHONOTUAM HedTerasoBoi u

HedTexMMHWYeCKoi oTpacnu peruoHa

Gulg Gas Tech

Poc-las-3kcno
Ros-Gas-Expo

WIOHb/JUNE
23-3 BcemupHas koH(epeHuna 1 BbICTaBKa ra3oBon
NPOMBILLAEHHOCTY MeXyHapoaHOro rasosoro colo3a
WGC — World Gas Conference & Exhibition
Hedtb 1 raz Kacnus

Caspian Oil and Gas 2006
11-7 MexayHapoaHas exerofHaa HedTerazosas KoHdepeHuus

11th Annual 0il & Gas Conference

MexpayHapofHan HedTerazoBas BblCTaBKa

GLOBAL PETROLEUM SHOW

3-7 MexayHapoaHan BbICTaBKa 3HEPreTUYECKOI 1 ra3oBoi
NPOMBILWAEHHOCTH

ENERGIA

Gopym “Yeennuenue HedTeaobeiun. Yo gansiwe?”
Forum “Enhanced 0Oil Recovery What's Next?”

Bypnanac, Texac, CLUA,

The Woodlands, Texas, USA

Anekcangpus, Eruner
Alexandria, Egypt

Mackat, OmaH
Maskat, Oman

Cankr-Tetepbypr, Poccus

S.-Petersburg, Russia

Ceyn, OxHas Kopes
Seoul, S. Korea

Terepa, WpaH
Teheran, Iran

Tanca, Oknaxoma, CLUA
Tulsa, Oklahoma USA
lanHoBep, lfepmanus
Hannover, Germany

Kenbue, Monsiwa
Celce, Poland

Codus, bonrapus
Sofia, Bulgaria
Aby-Lladbu, 0A3

Abu Dhabi, United Arab
Emirates

XbtocToH, Texac, CLUA

Houston, Texas, USA
TauwkenT, Y3bekucraH

Tashkent, Uzbekistan
Kapauw, Makucrax

Karachi, Pakistan
Yiba, bawkoproctaH

Ufa, Bashkortostan
Mocksa, Poccus
Moscow, Russian
Crokronbm, lLselnsa
Stockholm, Sweden
Aby-[labu, 0A3

Abu Dhabi, United Arab
Emirates

C.-Netepbypr, Poccus
S.-Petersburg, Russia

Amcteppam, Hupepnauas

Amstredam, Holland

baky, Asep6aiipxaH
Baku, Azerbaijan

Kyana-Jlymnyp, Manaitaus

Kuala Lumpur, Malaysia
Hanrapu, KaHapa

Calgary, Canada
Mo3Haus, MNonbwa
Poznan, Poland
Bbpymdung, Konopago,
CLUA

Broomfield, Colorado, USA

www.icota.com

www.intourgarant.ru

www.intourgarant.ru

www.expoclub.ru

www.intourgarant.ru

‘www.intourgarant.ru

www.spe.org

www.intourgarant.ru
www.intourgarant.ru
www.intourgarant.ru

www.intourgarant.ru

www.intourgarant.ru
www. expoctub.ru
wiww.expoclub.ru
wiww. bvkexpo.ru
www.expoclub.ru

www.expoclub.ru

www.expoclub.ru

www. farexpo.ru

www. intourgarant.ru

www.mioge.ru
www.intourgarant.ru

www.intourgarant.ru

www.ntourgarant.ru

WIWW.Spe.org
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One Company . . . Unlimited Solutions

Tulsa Equipment Manufacturing

Providing World Class Equipment to
the Russian Qilfield Service Market

*Double Pump Cementers
*Single Pump Cementers
*Acid Pumpers

*Combo Cementers / Acidizers
*Coiled Tubing Support Units
*Frac Pumpers
*Frac Blenders

>

Tulsa Equipment Manufacturing
4045 N. Garnett
Tulsa, Oklahoma, 74116 USA : ,
Ph: 91 B 234 4466, Fax: 91 8 231 4471 © 2006 National Gitwell Varco

D38100027 7-MKT-001 Rew,001




Fidmash.

professnon =

¢ Coiled Tubing Units

© Pumping Equipment

@ Fracturing Support Equipment

¢ Offshore Coiled Tubing Equipment
¢ Blowout Preventer Equipment

¢

Injectors

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

tel.: +375 17 298-24-17, fax: +375 17 248-30-26
E-mail: fidmashsales@nov.com
www.fidmashnov.com

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




