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AKKOPAbI TPYBHOI'O MAPLIA,

nin

NMpoussoguTenm KONTIOOMHroBoro ooopyano-
BaHUSA y4acTBYIOT B HedTerazoeom popyme

Helen Zhuk

Enena Kyk

CHORDS OF TRUMPET MARCH,

or

Manufacturers of coiled tubing
equipment take part in oil&gas forum

HecmoTpa Ha NPONWBHON [OM/Ab, OTKPbITUE NOA 3BYKW Op-
Kectpa BbicTaBku «HedTb 1 raz — 2005»/MIOGE B «3kcnoueH-
Tpex» Ha KpacHoit MpecHe 21 wiona cobpano onswoe ynucno
y4acTHuKoB. Mo cnosam crapuwero coBeTHWUKa npasnerus ITE
Group PLC Pocca Croy6u, oTkpeiBwero HedTerasossiil hopym,
«3TO BbICTaBKA, KaKOW HMKoraa He Buino npexpe. Yucno
y4yacTHUMKOB — 600 Komnanwit n3 bonee yem 30 cTpaH mupar».
Ha camom «3apdeKTMBHOM CTeHAe» CTpaHbl BHICTABAANUCH
komnaHuu u3 Poccun, benapycy, Bennkobputanum, BeHrpuu,
Opanunu, lepmanun, CLIA, Weedyapuu, Purnanguu, Nonbuwu,
Wranumn, Hopseruu, inoHun, Kuras.

bonee nonosuHbl yyactHukoe MIOGE pemoHcTpuposanu
3apyGexHble pazpaboTku, NO3TOMY HE YOUBUTENLHO, YTO Bbl-
CTaBKa «TOBOPWAA» HA aHTNNIACKOM A3blKe.

Camblit GONbWOK HALMOHANLHBIA CTEHA NpefacTasnana
B 3ToM roay BenukobputaHua. PykosoauTens cTeHpa, re-
HepanbHblit gupektop UK Trade&Investment csp Crusen
BpayH C ropioCTbI0 3a#BU, 4TO B BbICTABKE yyacTeyet Gonee
TPUALATU KoMNaHWiA. lasHo u ycnewHo paboTatoT 8 Poccum
6putarckue Shell u BP — BawHeiwne nHpectopsl B HedTe-
ra3oBbiid KOMNNEKC.

Despite cloudburst the opening of exhibition “0il and Gas
2005"/ MIOGE in Expocenter on Krasnaya Presnya to the sounds
of orchestra on 21 of June gathered a big number of participants.
According to the senior adviser to the board of directors of ITE
group PLC Ross Stobie, who opened the oil and gas forum, the
exhibition is truly unique. A number of participants — 600 com-
panies from over than 30 countries of the world. On the most
effective booth of the country there were companies from Russia,
Belarus, Great Britain, Hungary, France, Germany, USA, Swiss,
Finland, Poland, Italy, Norway, Japan, China.

Over the half of the participants of MIOGE showed foreign deve-
lopments, that is why no wonder the exhibition spoke English.

The largest international booth has been represented by
Great Britain. The head of the booth, general manager of UK
Trade&Investment Sir Stiven Brown proudly stated that over
30 companies take part in the exhibition. Shell and BP have
successfully been working for a long time in Russia - the most
important investors in oil and gas industry.

Among participants there were well known representatives
of coiled tubing industry — National Oilwell Varco, Weatherford,
Baker 0il Tools, mining plant in Krosno, Izmeron, Grasis. On

4
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Cpeau yyacTHUKOB mbl 6e3 Tpyaa Hawnu

XOpOWO M3BECTHbIE NPEeACTABUTENAM KONTHO- =/

6uHrosoi otpacnu komnanuu National Oilwell
Varco, Weatherford, Baker Oil Tools, 3aeop
ropHonpombineHHbix pabort e r. Kpocro, 3A0
«M3mepon», 3A0 «lpacuc». Ha cTengax Kom-

naxuit-yupeputenein «/IYKoina» u Precision |
NPeacTaBunK CBO NPoAVKUUID «TPYBHU- |

kny — 0AO «Ypan/lYKrpy6bmaw» u Precision
Tube Technologies.

He cpasy ynanoch Ham nobecegosats ¢
npeacragutenamu Mpynnel ®UA. CotpyaHuku
KoMnaHWu GbiNK 3aHATH B NEperosopax W

flenossix becefiax ¢ U3BECTHBIMIU U HOBLIMU
yyactHukamu otpacau. Creng QUM npuenexan |

BHUMaHKWe npOEbECCHOHaJ’]bHD BLINOAHEHHOM
KOMNaKTHO 3KCNO3MLMEN, HarNAQHOCTM KOTO-
poit 6bino He 3aHUMaTe. OHa obecneynsanacs
TPAAWUWOHHO NpeacTaBnAeMbiMM MaKeTaMu
YCTAaHOBOK, YKWcno KOTOPBIX YBEAWYMNOCE C

pacwnpeHuem HOMeHKNaTypsl BbII"IyCKSEMOI:l

npoaykuuun. Mo cnoeam npegcrasutens

@upmbl Cepres VBaHLi0Ba, B HbiHEWHeM roy
NpOU3BOANTENb FOTOB NPEANOKUTL PbIHKY
30 HauMeHOBaHWA NPOAYKLMM, CPEaN KOTO-

PbiX TpMHaAUaTh 0TpaboTaHHbIX MOAUGBUKA- |

UK KONTIOGMHIOBLIX YCTAHOBOK.

B AONOJIHEHWE K CTeHAY BO3ne BTOPOro na-

EWNLOHA Kpacosanach «asaguarkay — KM20
OU[. OHa 3HaYNTeNbHO OTAMYANACh OT CBOEH
NPefWecTBEHHULbI, NpeACcTaBNeHHOM B MocK-
ge 8 2001 roay. Kak pacckasan npegcraegute-
NIAM peAaKuMmu NPUCYTCTBOBABILIWIA BO3NE Hee

cneunanuct komnaHum AHppeit Munb, cuHas |

«MEXAYHApOAHaA» MOAUDUKALMA OTINYALTCA
[OT KpPacHoW npeawecTseHHULbI NNACTUKOBOI

IKaGHHoﬁ, UMNOPTHOW ruapaBnnkoi. Mel 06-

i
HOMNNEKTaUNKM NPefnaratTcs 1 poccuickmm
noTpedutensm.

B oTAaneHHoM TpeTbeM naBUNbOHE He cpasy
3aMeTUnn HoBUYKOB. OTeyecTBeHHbIe NPon3BO-
AWTENYU NpeACTaBUNN BHUMAHUIO NOCeTUTeNe

HAPYKUNW KOHAMLWOHED He TONbKO B KabuHe |
iao,qmenﬂ, HO Wy onepatopa. Arperathl B TaKoi |

booths of founders LUKoil and Precision “tubing
manufacturers” — UralLUKtrubmash and Precision
Tube Technologies represented their products.
' We did not manage to talk to representatives
of FID group at once. The company workers were
busy talking to famous and new people of the
industry. Th FID booth attracted with profession-
ally fulfilled compact exposition that has been
# more than just pictorial. It has been provided
with traditionally represented models of units,
a number of which grew with the growing range
of products. According to company representa-
I8l tive Sergei Ivantsov, this year company is ready
| to offer market over 30 descriptions of goods,
i® among them there are 13 proved designs of coiled
& tubing units.
|  Inaddition to the booth near second pavilion
| unit KM20 shined. It significantly differed from
its predecessor presented in Moscow in 2001.
According to company specialist Andrei Gil, blue
“international” version differs from red one with
' plastic control cabin, foreign hydraulics. We
found A/C not only in driver cabin, but in the

1N3IA3/3INLI990D
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control cabin as well. Such version has been
offered to the customers in Russia also.

In the distant pavillion No.3 we did not notice
new comers at once, Domestic manufacturers rep-
resented coiled tubing unit Uran 20.01, a creation
of Voronezh plant. Information on the unit and
injector we found on a booth of Pervomaiskchim-
mash. This pavillion accomodated Foremost com-
pany booth. This canadian company specializes on
designing and manufacturing of drilling units with
coiled tubing, hybrid units as well as drilling units
mounted on wheeled and catterpillar snow and
swamp mobiles and other related equipment.

It’s too early to talk about competition, in
fact 80% of companies, working in the region,
prefer FID products. But the presence of differ-
ent manufacturers of coiled tubing equipment
makes us optimistic and confident in develop-
ment trends of new technologies and equip-
ment in oil and gas industry of Russia.

BbicOKOKa4yecTBeHHOe MCNONHEHUE MAKETOB NPOAYKUUK
®WU] 6bin0 OTMEUEHO NPeACcTaBUTENAMU KUTAUCKON
KomnaHnuu CPTDC

High quality of FID models was marked by the
representatives of China Petroleum Technology and
Development Corporation

MIOGE konTiobuHrosyto ycraHosky «YpaH 20.01», getuuie Bopo-
HeMCKOro npegnpuaTua. MHGopMaumio 0 MalWwWHe U HaTYPHLIN
MHXKeKTop Mbl yBuaenu Ha cteHge 0AD «[TepBomaitckxnmmal».
B 3TOM e naBUNbOHe pacnonarancs U CTeH[ KaHaACKOW KOM-
naHuu Foremost. OHa cneumanusnpyeTca Ha NPOEKTUPOBAHUN
W npoussoAcTee Byposbix ycTaHoeok ¢ rubkumu HKT, rubpua-
HbIX YCTAHOBOK, a
TaKmKe BypoBbiX kM0 oM])
ycTaHosok, cmoH-  KM20, FID
TUPOBAHHbBIX Ha
KONEeCHbIX U ry-
CEHWYHBIX CHero-
bonoTtoxopax, u
Apyroro conyrc-
TBylowero o6opy-
AOBAHWA.

0 KoHKypeH-
LMW TOBOPUTH
noKa paHo, Beflb ’
bonee 80% Kom-
naHui, paboTtat-
WWUX B pEruoHe,
npeano4yuTanT
npoaykuuio GUI.
OpHako npucytc-
TBME Ha BbICTAB-
Ke HEeCKONbKMX
npov3soguTenei
KONTOMHIOBOTO
obopynoBaHmMA
BCENAET ONTUMKU3M
W YBEPEHHOCTb B
nepcnekTueax
pasBuUTUA U co-
BEPLIEHCTBOBAHNA
HOBbIX TEXHO/IOT Wi
U TEXHUKM B He-
(hTerasoBoM KoM-
nnexce Poccum.

.\\-. ‘H_—__
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TIOMEHCKWI HEDTEMASOBbINA [

YHUBEPCUTET —
BA30BbIN BY3
TOK CUBUPU U POCCUMU

W BOCCTAHOBAEHWS CKBaXUH TiomI HIY,

B.H. CuispaHues,

npodeccop, 4.T.H., 3a8. kadeapoi MmalinH
v obopyaosaHma HedTaHOM 1 razosoi
NPpOMbILWNEHHOCTH TiomIMHITY,

B.M. OeuntHuKOSB,

npogeccop, A.T.H., 3a8. kKadenpoii Gyperus
HETAHLIX U ra30BLIX ckBaXuH TiomITHIY

.P. Zozulj
grofe;szt;lg!?ioctor of technical science, Head I I U M EN OI L AN D GAS

of department of servicing and well recovery of

Tyumen State Oil and Gas University (TSOGU), U N IVE RS'TY s

V.N. Syzrantsev,

Professor, doctor of technical science, Head of BASE |NST[TUTE OF HIGH ER EDUCAT'ON
department of mechanisms and equipment of oil OF FUEL AND EN ERGY COM PLEX

and gas industry of TSOGU,

V.P. Ovchinnikov, OF SYBERlA AND RUSSIA

Professor, doctor of technical science, Head of
drilling department of oil and gas wells of TSOGU

TIOMEHCKMI MHAYCTPUANBHBIA MHCTUTYT 6bIN OTKPLIT Kak
Ky3Huua Kappos Ans HegTerasosoro komnnexca 8 1963 rogy.
By3 cmenun Ha3sawHue B 1994 roay, Korpa b1 nepeMMeHoBaH B
IOMEHCKMIA TOCYAAPCTBEHHbIN HedTera3osslil yHUBEpCHUTET.

MOLWHO 1 HTEHCUBHO Pa3BUBAACH B COOTBETCTBUM C NOTPe6-

OCTAMU PErMOHA W CTPaHbLI B UHXKEHEPHbIX Kagpax pasNuyHoro

pouns, OH CTan KpynHeiwWwuM HaydHo-06pa3oBaTenbHbIM

EHTPOM CO CBOMMU KOp-

0paTUBHLIMKM YCTOAMM.

Mocnepguue 15 net u3z

BOEN 42-neTHeil ucro-
WU, 38 KOTOpbIe UHAYCT-
ManbHblA UHCTUTYT — He-
TEra3oBblil yHUBEpCUTET
pespatuica B KpynHei-
Wi HedTerasosblil By3
TPaHbl, €ro Bo3rnas-
AeT A.T.H., npodeccop
.H. KapHayxos.

MonHocTbio yaoBneTso-

Aa notpebHocTv 3anag-
0-Cnbupckoro pernoua,
ne nobeigaerca 73-75 %
et 1 93 % poccuitcko-
0 ras3a, B BbICOKOKBaNu-
MUUPOBAHHBIX Kaapax,
Y3 CTan WWPOKO WU3Bec-
eH 3a pybemom, 0 Yem
EW/IETENbCTBYET UHTEPEC
HEMY CO CTOPOHbI TAKUX
E4YUNX KOMNaHWIA, Kak
Wniombepmey, «lWenny,
XanubyptoH», «Hewnn
HCTPYMEHTC» U Ap. Ye
ei4ac 3TM dupMbl 3a-
HTEPeCcoBaHbl B Cneuu-
AWCTax, BbINYCKaeMblx
aWwnm yHUBEpCUTETOM,
AEHTH NpUrNawawnTcs
a NPOW3BOACTBEHHbIE
PaKTUKK, 3 BbINYCKHU-
u paBoTaoT B KayecTse
EUMaNUCTOB Ha npej-
DPUATUAX DUpM.

Tyumen industrial intitution was opened as a source of
personnel for oil and gas industry in 1963. The institution
changed the name in 1994, when it was renamed to Tyumen
State oil and gas university.

Strongly developing in accordance with demands of the
market and country for engineering personnel of different
profile it changed to a biggest scientific center with its
corporate traditions.

The last 15 years from
its 42-year history, dur-
ing that Industrial insti-
tution - oil and gas uni-
versity turned into big-
gest oil and gas institute
of higher education, it is
headed with doctor of
technical science, pro-
fessor N.N. Karnaukhov.
Fully covering the needs
of Western-Syberian re-
gion, where they produce
73-75 % of oil and 93 %
of russian gas, in highly
qualified personnel, the
institution became well
known abroad, that is
proven with interest of
such leading companies
as Schlumberger, Shell,
Halliburton, National
Instruments and other.
Even today the compa-
nies are interested in
specialists of our uni-
versity, the students
are invited to industrial
practices, and graduates
work as specialists for
these companies.

Today TSOGU includes
. 4 educational
institutions: Technolog-
ical, Geology and Geo-
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TiomTHTY cerogHs — 370:

® 4 yyeBHbIX WHCTUTYTa: TexHonorudeckuid, feonoruu u
reouHdopmatukn, Hedu v rasa, TpaHcnopra; MawnHocTpo-
UTEeNBEHBIA TEXHUKYM; NULEN.

® Ha 66 kadenpax no 72 cneuunansHocTaM 0by4aeTca oKONO
40 000 cTypeHTOB.

® [loaroToBKY CNELKWANNUCTOR OCyLecTBAAT 172 foKTOpa
HayK, npoteccopa u 513 KaHAWAATOB HayK, NOLEHTOB.

® B acnupaHType W A0KTOpaHType no 34 cneuuanbHoCTAM
obyuaetcs 334 yenoseka u eule 321 ABNAOTCA COUC-
KaTensMun Y4eHblx CTeneHei KaHAUAATOB W JOKTOPOB
HayK.

* CoTpyaHuKamu By3a Ha 12 [ucceprauMOHHbIX
Coeetax TioMIHTY no 22 cneynanbHOCTAM 3aUULLEHBI
42 poxtopckue u 181 KaHAmMAaTcKaa gucceprauus,
Gonee 300 cTyaeHYECKNX Hay4YHBIX pabOT OTMEYEHBI
NpemMUaMKA U AMNNOMaMK.

® TonbKo 3a nocnefHue 5 netT YHUBEPCUTET Bbi-
urpan 6onee 100 rpaHTOB M HAYYHO-TEXHUYECKUX
nporpamMm, BLINOAHWA AOTOBOPOB Ha cymmy Gonee
200 mnH py6nei.

® B cocrtage Tiom[HI'Y 16 HWUMW, B TOM Yuncne 6 uH-
CTWUTYTOB, OPraHu30BaHHbiX coBMecTHo ¢ PAH: WHc-
TUTYT npobnem nosbiweHus HedTeoTaaun, MHeTUTyT
npobnem reonoruu HedTi 1 raza, MHCTUTYT 06Lei 1
NpuKNagHoil Kpuonorun c cybapkruyeckum yyebHo-
Hay4YHbIM NOAUTOHOM, NHCTUTYT yNpaBneHms agToma-
TU3MPOBAHHbLIX TEXHONOMUIA, MHCTUTYT UcCnepfoBaHus
06wecTBa, MCTOPUM HAYKKU W TEXHWUKK 3aypanbs.

® B cocrase TiomHI'Y 18 dunuanos, 6azupyoumux-
ca B XMAQ, AHAO, Ha tore TiomeHCKOW obBnacTn u B
Kasaxcrane.

* CoBpemeHHbIit 6UBAMOTEUHO-MHGOPMALUOHHbIRA
LeHTp c hoHAoM Bonee 1 MAH KHHUT.

® B coctase Tiom[HIY — MHCTUTYT NoBbIWEHUSA KBa-
NUdUKaLUMKU U NepenoaroTOBKKU Kaapos, ABNAIWMUACA
OflHUM U3 KPYNHEWWWX LeHTPOB NoCNeBY30BCKOIO
obpasosanua B 3anagHoi Cubupu.

B yHuBepcuTeTe obecneyusaerca nogaepmaHue
BbLICOKOTO YPOBHA NOArOTOBKW CNELWanucToBs, KOTO-
pbix 3a 42 roga ebinyueHo 6onee 60 Teicay. s 3toro
NPUMEHAIOTCA COBPEMEHHbIE METOAWKM NpenofaBaHus, 0CHO-
BaHHbIE HAa UCNONL30BAHUWN KOMNbIOTEPHbLIX MHTEPAKTUBHbIX
TEXHONOTUIA, PEUTUHIOBOW CUCTEMBI OUEHKU 3HAHWIA, BHE-
pAeTCA fucTaHUMoHHaa dopma obyyeHns co 120 Komnblo-
TEPHLIMM NabopaTOPHbLIMK KOMMNEKCAMM, OCYLeCTBARETCSA
OpraHu3auua MarucTparypsl.

WecTb yuebHbIX KOPMYCOB YHUBEPCUTETA OOBEANHAET €AM-
HaA MHQOPMALMOHHAA CeTb, B KOTOPOW 5 MyNbTUMERNHAHbIX
TeneBU3NOHHLIX naboparopuit, 53 gucnnenHsix Knacca.

YHuBepcuTeT Bceraa Ha nepefHemM Kpae Hay4HO-TeXHU-
YECKOro NPOrpecca U C YBEePEeHHOCTbIO CMOTPUT B Byayuee.
CoTpyAHMKaMK YHUBEPCUTETA CO3AaHbLI NEpefoBLIE METO-
AMKU U TEXHONOrMKU, COBPEMEHHbIe TEXHWYECKWe CPeACTBa,
npubopbl U MaTepuansl, NPUMEHAEMEIE BO BCEX OTPacnax
HedTerasofobbluu, Ha4uHan OT NONCKOB M Pa3BEAKN MECTO-
POXAEHUA Hed)TU U ra3a U 3aKaH4YMBan TPaHCNOPTUPOBaHUEM
U nepepaboTKOit NPOAYKLUNU.

[locTatouno bonbluoe BHUMAHUE B YHUBEPCUTETE YARNAETCA
PasBUTUIO U COBEPIIEHCTBOBAHWUIO KONTIOOMHIOBLIX TEXHO-
noruit. Cnepyet OTMETUTL, YTO A@HHOMY HanpasieHWo Ha
COBpPEMEHHOM 3Tane NPakTUYEeCKN HET anbTePHATUBLI, OJHAKO
3 peKTUBHOE NPUMEHEHIUE HOBBIX TEXHONOTUIA BO3MOXHO NpK
pasyMHO OPraHW30BaHHOM M Hay4HO 060CHOBAHHOM cepBuCe
HedTAHbIX U razoeblx ckeamuy. OaHaKo, Kak U nioboe HOBOE,
KONTIOBMHIOBOE HaNpasnexsue, DEWas CAOKHENILWe 33734,
Bbi3bIBAET K XW3HW HOBLIE NpOGAEMs, Pa3pellatb KOTopble

information, 0il and gas, Transport; Machine-building
technical school, Lyceum;
66 chairs for 72 specialties for 40 000 students;
the specialists are trained by 172 doctors of sciences,
professors and 513 candidates of technical sciences, as-
sistant professors;

* post-graduate courses train 334 persons for 34 speciali-
tis, 321 persons are competitors for academic degrees of
doctors of science;

Bypoeoi o6yyarowmit TpeHamep
Drilling teaching machine

® workers of the institution on 12 dissertation councils
of TSOGU for 22 specialities defended 42 doctor and 181
condidate thesis’, over 300 student works are marked
with prizes and diplomas;

* only during last 5 years the university won over 100
grants and scientific programs, fulfilled agreements for
over 200 millions of roubles;

® TSOGU comprises 16 research institutions, as wells as
6 institutions established with RAN: institution for
recovery stimulation, institution of oil and gas geol-
ogy issues, institution of general and applied kryology
with subarctic research ordnance yard, institution of
automated technologies management, society research
institution, institution of science and technic of Ural;

* TSOGU comprises 18 branches, based in CHMAQ, YANAO,
south of Tyumen region and Kazakhstan;

* state-of-the-art library and information center with over
1 million of books;

® TSOGU comprises institution of raising the level of skills
and training, that is one of the biggest centers of post
graduate education in Western Syberia.

University provides maintenance of high level of training,
during 42 years they trained over 60 thousand of people.
For this purpose they use state-of-the-art technologies,
based on computer interactive training approaches, rating

(o]

Ne3 ceHTsaOpb/September 2005




AOMKHbI BLICOKOKBANUPULUPOBAHHbIE UHKEHEPHBIE Kafphl.

Mo3atomy yxe Ha NepBOM 3Tane NOArOTOBKM CMEUNANUCTOB
HanpaeneHus «Hedrerasosoe feno» J0ONKHA OCYULECTBAATE-
ca yrnybnexHas cneunanusaumns.

PaboTa B 3TOM HanpasneHWu ocyuecrenserca B TiomHIY
NOCTOAHHO, U B HanboNblIeil CTeNneHN B Hel 3aHATHI Kadeapsl
«PeMOHT 1 BOCCTaHOBNEHUE CHBAXMHY, «MawuHbl u 06opy-
AoBaHue HepTAHON W ra3oBoi NPOMbLIWAEHHOCTUY, «BypeHue
HedTAHbBIX U ra30BbIX CKBAXMHY». B pamkax cneumnanusaumu
«KanutanbHblit PEMOHT CKBAMMWH» CTYLEHTbI U3Y4aloT KONTHO-
GMHrOBbIE TEXHONOTNM U TEXHWUKY B COCTaBE AUCLMNANH:

1. HeTpagMUMOHHbIE TEXHONOTUMN PEMOHTA CKBAXMH.

2, PeMOHT U BOCCTAHOBNEHUE CKBAMUH.

3. OcnoMHeHMA U aBapuu NpU PEMOHTE CKBAMUH,

4. CTponTenbCTBO ONONAHUTENbLHLIX CTBONOB U3 3KCMTyaTH-
PYEMBIX CKBAMUH,

Bce cTyneHThl cneymnanin3aumu BeINOAHAIOT KYpPCOBbie pabo-
Tbl U NPOEKTHI MO AaHHLIM NPOGUNUPYIOLIUM AUCLLUNAMHAM.
A nyylwue NpoxofAT NPOU3BOACTBEHHbLIE U NPEAAUNIOMHbIE
MPaKTUKK Ha NPeanpUATUAX, IKCNAYATUPYIOWNX KONTHOBMH-
rosyto TexHuky (Cyprytckoe YMHM v KPC, 00T «Twomer-
6ypras», 000 «Ambyprrazpobsiuar, 000 «HagsiMrasnpom»),
BbINOAHAIOT AUNAOMHbIE NPOEKTLI U MONYYAIOT HAanpaeneHue
Ha paboTy Ha 3TW NPeANPUATHUSA, FAE OHU B HACTOALEe BpeMs
BocTpeboBaHsl.

Mo 3chdeKTUBHOMY NPUMEHEHUIO KONTIOBUHTOBLIX TEXHO-
noruit B ToMlHIY chopmuposanock HayyHoe HanpaeneHue
C y4acTuem COTPYAHUKOB Kadeap HedTerazosoro npoduns.
Kadenpa «PemMOHT 1 BOCCTaHOBNGHWE CKBAMUH» ABNAELTCA
oULUMaNbHLIM IKCNEPTOM KONTIOBMHTOBLIX TEXHONOTMIA B
ra3oBoi OTPacnyu U aKTUBHO COTPYAHWYAET C ynpasieHuem
no fobuive rasa u razosoro kougercara 0AD «laznpomy,
otpacnesbiMu uHcTUTyTamu OAO «TiomeHHWWUrunporas», 0AQ
«BHWUWUTA3», 0AO «CesKasHWMWUras», npou3BoacTBeHHbBIMHI
opranusauyuamu YUPC «Ypeuroiiraznpoms», YUPC «Ambyprras-
Ro6eiyay, Cypryrckum u ®egoposckum YMHM u KPC, Hoabpe-
ckum «KPC-Cepeuc» u ap.

B pamkax 3Toro cotpyaHuyectea paspabaTsigalnTcs
pernaMeHTsl Ha NPOWU3BOACTBO
pasnuyHbix BUROB paboT ¢ no-
MOILbID YCTAHOBOK rHbKUX Tpyb
(I'T), nepcneKTUBHbIE COCTaBH
TEXHONOTMYECKUX PacTBOpPOB
M U30NUPYIOWUX KOMMO3ULUA,
TEXHONOTUU UX NPUMEHEHUA B
pasnUYHbIX FOPHO-TEONOrUYyec-
KUX YCNOBUAX, OPraHW3aLuuoHHbie
BOMPOCH W peleHus no oxpaHe
Heap M OKpyxaioulei cpegsl.

Ha kadeppe «MawunHol u 0bo-
pyacBaHue HedTAHOW U ra3oBoii
NPOMbIWAEHHOCTU» pa3pabarsi-
BalOTCA BOMPOCH AWArHOCTUKK
YCTaNoCTh HenpepbiBHON TPyObI.

NpakTnka obcnymmBaHua
CKBaMMWH C MCNONb30BAHUEM
FMOKUX KONOHH HAaCOCHO-KOM-
NpeccopHbiXx Tpyb cBUpeTenb-
CTBYET, YTO OAAHUM U3 KPUTEPUEB
paspyweHus HenpepsiBHOM Tpy-
Gbl ABNAEGTCA €€ ManouuKnosas
YCTanocTe. TpaguuUOHHbIE Me-
TOAB AMArHOCTUKM YCTanocTH
OCHOBaHbl HAa U3MEPEHUU BO3HU-
H2KWKX Ha noBepxHocTW Tpybel Aedopmaunii (Hanpsame-
HUIA) U CPAaBHEHWUM MX C AONYCTUMbIMM, YCTAHABANBAEMbIMU
B pe3ynsTaTe UCNbITaHMN 06pa3LoB U3 MaTepuana Tpybbl Ha

system of knowledge evaluation, they introduce remote
study with 120 computer laboratory systems, they plan to
open the magistrates.

Six buildings of the university are connected with united
net, that comprises 5 multimedia laboratories, 53 display
r001ms.

University is on the leadign edge of technological progress
and looks into the future with confidence. The workers of
the university created advanced methods and technologies,
state-of-the-art technical means, appliances and materials,
applied in the fields of oil and gas recovery, from exploration
activity to transport and refinery.

University pays great attention to development and per-
fection of coiled tubing technologies. We should admit that
today there is no alternative, however the effective use of
new technologies is possible with reasonable organized and
and scientifically validated servicing of oil and gas wells.
However as any new trend, coiled tubing trend sovling the
most complicated tasks issues new challenges to be solved
with qualified engineering personnel.

For its solution on the first stage there must take place
deep specialization while preparing specialists of “0il and
gas business”,

TSOGU constantly works in this field, to the great extent
involved chairs of Well servicing and workover and Equip-
ment of oil and gas industry, Drilling of oil and gas wells.
Whithin the frames of specialization Well workover special-
ists study coiled tubing technologies and equipment as a
part of subjects:
1.Non-convenient ways of well servicing
2.Well servicing and workover.
3.Complications in well servicing.
4.Construction of additional bores from operated wells.

All the students of the specialization prepare term papers
and projects for these disciplines. The best have industrial
and before-graduation practical work at companies that
operating coiled tubing equipment (Surgut UPNP and KRS,

Tyumenburgaz, Yamburggazdobycha, Nadymgazprom),
prepare diploma plojects and obtain working places at this
companies, that have demand for these specialists.
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MasoOUMKNOBYIO YCTANOCTh UKW PACCYUTAHHBIMU HA OCHOBE
CTATUYECKUX NPOYHOCTHLIX XapaKTepPUCTUK Matepuana
Tpy6bl. B T0 e BpeMa faHHbIA NOAXO] HE YYUThIBALT MpH
OLEHKe TeXHMYeCKOro COCTOAHMA TpYGHl Npolecc Hakonne-
HWA YCTANOCTHbIX NOBPEXAEHUI, ABNAWMACA DYHKUMER
CNy4anHoro cnexkTpa Harpy3ok 1 gedopmaunii, Bo3gencrsey-
lownx Ha Tpyby npu ee 3kcnnyatauun. PaspaboTtka cpeacTs
W METOA0B onpefeneHWa HaKOMNEHHBIX YCTaNOCTHLIX MO-
BpeXJeHuii B Npouecce 3KCNAyaTayuum MawuH ABNAETCA
BaXHeWwen npobnemoid, 6e3 peweHUs KOTOPOM AUarHoc-
TUKa O0CTaTo4HOro pecypca no ycTanocTh U3Lenuii HeBO3-
MOXHa. AHanu3 pa3paboTaHHbIX K HACTOSWEMY BPEMEHN
KaK B Hallei cTpaHe, TaK W 3a pybeoMm Takux CpeacTs W
MEeTO/[0B CBMETeNbCTBYET, YTO UX aPCEHAN BECHMA HEBENUK.
Cpeaun HUX NepCNeKTUBHBIMU ANA AUATHOCTUKN HAKOMEH-
HbIX YCTaNnOCTHbLIX NOBPeXAEHUIH B rubKoil Tpybe aBnatoTcA
AaTyuKK fedopmauuit uHTerpansHoro Tuna (QANUT). Onbit
NPUMEHEHWUA AATYUKOB NPU ONpefeneHuu xapakrepa pac-
npefeneHus UUKNNYECKUX HanpaKeHWid, 3arpyMeHHoCTH,
AUArHOCTUKM YCTanocTh U OCTaTOYHOTO pecypca pasnuyHbx
Aetanei U MeTanNoKOHCTPYKLMWA MallKH CBUAETENbCTBYET
0 6onbWUX NOTEHUMUANBHBIX BOSMOXHOCTAX AaTYMKOB NpH
OLEeHKEe TEXHUYECKOrO COCTOAHUA WCCNeNYeMbIX U3aennn.

[nsa oUEHKW HaKONNEHHbIX YCTaNOCTHLIX NOBPEKAEHUA B
ruékoit Tpybe no nokasanuam QANT & TomlHIY paspabartsl-
BAIOTCA CneluanbHble METOAUKH, BKIKOYAKOUIME ONpefeneHue
B Npouecce UMKNUYECKOro HarpyeHus obpasyos u3 rubrom
TpyObl ANA AaTYUKOB TAPUPOBOUHBIX 3aBUCMMOCTEN, CBA-
3bIBAKIWNX YNCNO0 UMKNOB fe@OopMUPOBAHUA W AMNANTYAY
LMKNMYeCcKUX AedopmaLmit no pasnuuHbIM KpUTEPUAM OLEHKMN
peaKuuu AatiuKoB, OTPAMAIOLINX BENUYUHY HAKOMNEHHbIX
NoBpEXAEHWNA.

AT
s

P - F - g E 3 oy W F
CotpyaHuku THI'Y B 0AD “CyprytHedreras”
TSOGU employers in Surgutneftegaz

Ha kadeape «bypeHue HedTAHbLIX W ra30BbIX CKBAKUHY
pa3pabaTbiBalTCA COBPEMEHHbIE TEXHONOrUM BypeHns no-
MONHUTENbHBIX CTBONOB € NOMOLWbIO [T, aHANU3MpPYeTCca onbIT,
HaKonneHHbl B CypryTckom «YnpasneHun no 3abypusaquio
GokoBbix cTeonoe» u 8 0AD «[asnpom», pazpabarsisaiTcs
peKoMeH/AaLuWmn No yNpasneHm o TPAeKTOPUei TaKux CTBON0B
B MPOLECcCe UX COOPYIEHUA.

B uenom, ycnewHoe pewexue npobnem KonTiobuHra Tpe-
ByeT KOMNAEKCHOrO NOAXOAA C CO3AAHMEM CNeLUanbHoro
LeHTpa, NONWUTrOHa, OTKPLITUA HOBbIX CNeUMaNbHOCTEH U
cneyuannsaunin no cepeucy B Hetepobblue, KOOPAMHALMK
YCUIWiA BeAYIWUX BY30B HedTera3oporo npoduna cTpaHsl.

Regarding effective application of coiled tubing technolo-
gies in TSOGU there appeared scientific trend with partici-
pation of workers of chairs of oil and gas. The chair Well
servicing and workover is an official expert of coiled tubing
technologies in the gas field and actively works in this field
with administration of gas production and gas condensate
of Gazprom, branch institutions of TyumenNIIgiprogaz,
VNIIGAZ, SevKavNIPIgaz, industrial companies: Urengoigaz-
prom. Yamburggazdobycha, Surgut and Fedorovski UPNP and
KRS, Noyabsk KRS-Service and other.

Within the frames of the cooperation there are developed
regulations for different types of jobs with the help of coiled
tubing units, developed prospective compositions of working
solution and isolating agents, technologies of their use in
various conditions, issues and solutions for bowels protec-
tion and environment.

The chair Equpiment of oil and gas industry develops is-
sues of diagnostics of coiled tubing fatigue.

The practice of well servicing proves that with the use
of coiled tubing strings that one of criterias of tubing de-
struction is the low cycle fatigue. The convenient methods
of fatigue diagnostics are based on measuring of deforma-
tions arising on a surface of the tubing and comparing it
with allowable samples, that have been obtained during
tests for low cycle fatigue or designed on a basis of static
mechanical properties of the tubing material. At the same
time this approach does not consider the accumulated
fatigue that is a function of accidental fange of loads and
deformation, that affect the tubing as it is being operated.
The development of means and approaches of detecting
the accumulated stress is the major problem, without
solution of which the diagnostics of residual fatigue life
is not possible. The analysis of devel-
oped of such means and approaches in
our country and abroad shows that the
range of such technologies is not wide.
The most prospective among them is the
use of deformation sensors of integral
type. The aplication experience of the
sensor for estimation of distribution of
syclic loads, loads, fatigue estimation
and residual life of various parts and
me-talworks proves the huge potential
of the sensors in estimation of condition
of the expamined products.

In order to esimate the accumulated
fatigue in coiled tubing accoring to the
readings of the sensors, TSOGU develops
special methods that comprise estima-
tion while cyclic loading samples of
coiled tubing for sensors of calibration
dependences, that connect the number
of degorming cycles and amplitude of
cyclic deformations according to different
criterias of sensors response, that reflect
the value of accumulated stress.

The chair Drilling of oil and gas wells develops state-of-
the-art technologies of sidetracking with coiled tubing,
analyses experience obtained by Surqut administration for
sidetracking and Gazprom, develops recommendations for
steering the bore as it is being drilled.

In general the sucessful solution of the issues with coiled
tubing requires system approach with creation of special
center, ordnance yard, creation of new specialties and
specializations for servicing in oil recovery, coordination
of forces of leading institutions of the oil and gas profile
of the country.
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nPOU3BOACTBO TPYB
A1 KOJITIOBUHITOBbIX
TEXHOJ10'M B POCCUMN

S.l. Pykhov, A.V. Brylkin,
Uraltrubmash

C.W. Neixos, A.B. BpbinkuH,
OAQ “YpanTpybmaw”

COILED TUBING

MANUFACTURING IN RUSSIA

K 30-nemuto 8binonHerHus nepsoll onepayuu KanumansHo2o
PemMoHMa CKBAXUHbI C UCNOAL30BAHUEM OMeYecmBeHH020
KOIMI0OUH208020 azpe2ama u omeyecmseHHouU mpy6bi

Hedpranaa KomnaHwus
«JIYKOUI» B 1993 roay Hauana
peanu3awuio NnpoexTa, obecneyu-
BalOWEro He3aBMCUMOCTb HedTe-
ra3oBoil OTPACAV OT 3apybemHbIX
nocTaBok Tpyb ans HedTAHbIX
HACOCOB M KONTIOBWMHIOBbIX Tex-
Honorunii. lMognucaHHbin npe-
INAEHTOM HedTAHOM| KoMNnaHuu
«IYKOUNT» B.10. Aneknepossim
AOKYMEHT npeaycMaTpuean
CTPOUTENBCTBO HOBOTO 3aB0fa
ANS NPOW3BOACTBA Takux Tpyo
B ropoge YenabuHcke, pagom
YpanbCKUM Hay4yHO-UCCnefoBsa-
TENLCKUM MHCTUTYTOM TPYBHOI
npomseiwneHHoctu (YpanHUTK).

Hoeslit 3asop Hazsanu OAO «Ypan/lYKrpybmawy. Mocnepoea-
TensHo cMeHuslwue apyr apyra lpegceparenn Coseta pupek-
Topoe Hosoro npeanpuatus A.B. bessybos, B.9. NlecHuuuii,
A.C. CMMPHOB HacTOMYMBO U LieNeyCTPEMIEHHO PYKOBOAWNU
peanu3salnei NpoeKTa, CTPOUTENLCTBOM W pa3BUTUEM 3aBofa
Mo NPOM3BOACTBY YHMKANbHbIX MMNOPTO3aMellaowux Tpyb ans
HedTerazoBoro Komnnekca ctpanel. B utore OAO «YpanJlYK-
Tpy6Maw» 0CHAWEHO CaMblM COBPEMEHHbBIM TEXHONOTUYECKUM
0bopypoBaHMEM W YHUKANbHBIMW CPELCTBAMU KOHTPONS, obec-
ne4ynBaloWUMK BLINYCK TPYO BEICOKOTO KayecTBa. [lpakTuyeckm
BCA NPOAYKUWA NPeanpUATUA — MMNOpTO3amMellaoLas.

3a 0CHOBY TEXHONOrMU MPOU3BOACTBA ANMHHOMEPHbLIX TPYD
B byHTax Ha OAO «Ypan/lYKrpy6maw» 6Gbina npuHaTa pas-
paboTaHHas YpanHUTW (aupexktop — a.T.H. H0.U. BauHos,
pyKoBoauTens pabot — 3ae. naboparopueit, K.1.H. H0.B. Ca-
MapaHoB, ucnonHutens — c.H.c. U.1. Makapos) TexHonorus
NPOU3BOACTBA ONLITHO-NPOMBIWAEHHLIX AAMHHOMEPHBIX TPY6
B byHTax Ha Yenabuuckom TpybonpokatHoM u Ha Cesepckom
Tpy6HOM 3aBofax € oTAenKon 3Tux Tpy6 (YKpynHeHue pynoH-
HOW 3aroTOBKM, OYUCTHA OT OKanWHbl, federTocKonus, rmg-
POUCMbITAHUA, PEMOHT, ynakoska, oTrpy3ka) 8 YpanHUTK. Mo
TexHu4eckomy 3aganuio YpanHUTU LieHtpansHbin HUW YepHoii
metannyprum LUHUNYepMer; (pykosogutens paboTsl — 3ae.
nabopatopueil KayecTBeHHbIX cTaneit 0.7.H. B.H. 3ukees, uc-
nonsutens — C.H.C. LI, UpwoB) coemecTHo ¢ Yepenoseukum
meTannypriveckum 3asogom «Cesepcranby Guina pazpabortara
KOPPO3WecToiKas cTanb Mmapku 10TMd, 6au3kas no ceoicTeam
cranu mapku A606, U3 KoTOpoit 3a pybexom U3roTasnuBanu
AnuHHOMepHble Tpy6bl B ByHTax, Mepsbie B Hawei cTpaHe Tex-
HU4ECKUEe YCNOoBUA Ha TPYOLI CBApHbIE ANMHHOMEpPHbIE B ByHTaX
TY 14-3 1470-86 paszpaboTaHbl Takxe MHCTUTYTOM B 1986 ropy.
8 2000 roay yxe cosmectHo ¢ DAOQ «Ypan/lYKrpybmaw» pas-
paboTaHbl HOBble TexHu4eckne ycnosua TY 14-3P-38-2000.

Dedicated to the 30-th anniversary of first coiled tubing
well workover with domestic coiled tubing unit and
domestic tubing

In 1993 LUKOIL oil
company have begun ex-
ecution of the project,
providing independency
of oil and gas branches
from foreign tubing for
oil pumps and coiled tub-
ing technologies supply.
The document signed by
president of LUKOIL  V.Y.
Alekperov provided for
construction of a new
plant for tubing manu-
facturing in Cheliabinsk,
near research-and-devel-
opment institution of tub-
ing industry — UralNITI.

New plant was called UralLUKtrubmash. Consecutively
changing each other Chairman of Board of Directors of new
plant A.V. Bezzubov, V.F. Lesnichiy, A.S. Smirnov emphatically
and purposefully led the project, factory construction and de-
velopment aimed at manufacturing of unique import-substitut-
ing tubing for oil and gas industry. As a result UralLUKtrubmash
is equipped with the state-of-the-art equipment and unique
inspection means providing high quality tubing manufacturing.
Almost all factory products are import-substituting.

As abasis for coiled tubing manufacturing at UralLUKtrub-
mash there has been chosen the technology developed by
UralNITI (director, doctor of technical science Y.I. Blinov, lab-
oratory head, candidate of technical science Y.V. Samarya-nov,
executor senior researcher I.P. Makarov). That was the tech-
nology of experimental-industrial coiled tubing production
at Cheliabinski Tubing plant and Severski Tubing Plant with
tubing smoothing (enlargement of roll billet, scale removal,
flaw detection, hydraulic test, repairs, packing, dispatch-
ing) to UralNITI. According to requirements specification of
UralNITI, Central research institution of ferrous metallurgy
CNIICherMet (works supervisor — head of labaratory of quality
steel, doctor of technical science V.N. Zikeev, executor senior
researcher G.G. Irzhov) along with Cherepovets metallurgical
works Severstal have been developed corrosion-resistant steel,
grade 10GMF, that has similar to A606 mechanical properties,
a coiled tubing is manufactured from abroad. The first techni-
cal specifications for coiled tubing TU 14-3 1470-86 were also
developed by the institution in 1986. In 2000 along with Ural-
LUKtrubmash they developed new technical specifications TU
14-3R-38-2000. Uraltrubmash manufactures its products in
accordance with these technical specifications. The perfec-
tion of steel 10 GMF is carried out along with CNIICHERMET
and Cherepovets metallurgy plant Severstal.

a1
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TEXHONOTMKU 1 OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

Mo atum TY 0AO «YpanTpybmaiw» BbINyCKAeT NPoAYKUMIO U
cerofiHa. CosepweHcteosanue ctanu 10 TM® ocyuecTenaeTcs
cosmecTHo ¢ paspaboryukom (LLHWUYepMet) n Yepenoseykum
meTannypruyeckum komburarom «Cesepcransy.

Paamepbl Bbinyckaembix Tpy6: HApyKHbIA guameTp — 33,5 MM
1 38,1 mm, TonwmHa cTeHkn — 3,0 MM u 3,2 MM, ANUHa — [0
6000 M. Tpybbl NOCTABNAOT HAMOTAHHBIMU HA METANNUYECKMA
GapabaH HapyxHbiM AnameTpom 2850, 3050 unu 3150 MM, Win-
puHoi 1700 mm. O6opygoBaHue 3aB0fa NO3BONSAET BLINYCKATH
TpyObl B ByHTax HapyxHbiM guameTpom ot 25 10 60 MM, Mpo-
M3BOACTBEHHbIE MOWHOCTW 3aBOAA AOCTATOYHbI AN NONHOTO
YAOBNETBOpPeHUA NoTPeGHOCTH poccuitckux notpebutenei B
3TOM BUAE NPOAYKUUHK.

Tpybbl ceptuduumnposansl 8 cucteme ceptudurauyun MOCT P
loccraHpapta Poccuu. Cuctema KayecTea npeanpusTus CepTu-
(huumMpoBaHa Ha cooTBeTcTBME TpeOOBAHUAM MEXAYHAPOAHOTO
crangapra CO 9001:2000.

Tpy6bl npeAHa3HayeHsl ANA peMoHTa HETAHbIX U ra30BbIX
CKBaXUH rybuHoi ao 3000 m. MexaHnyeckue ceoictea Tpyb
obecneyusatT Hes- :
agapuitnyio paboty
NpU MHOTOKPATHOM
ucnonb3losaHuu. Moc-
TaBUWKK rapaHTupyer
pabotocnocobHoCT
Tpy6 He meHee yem
npu 50 cnyckonoas-
EMHBIX ONnepayuax,
0AAHaKO B peanbHblX
YCNOBUAX 3KCNnyara-
UMK Kampon Tpyboi
npouszsoactea 0AO
«Ypantpybmaw» kak
Npaguno BbINONHAET-
cs 6onee coTHU cnyc-
KO-NOALEMOB.

HauyuHas ¢ 1999
roga 0AO «Ypantpy6-
MaW» nocTagnaer
ANMHHOMEPHbIE TPYObI
B ByHTax B [MAN «ben®UOnpom», 0AO «CypryTHedHerasx», 0AQ
«YpeHroitrasnpomy, 0AO «IYKOWJT» u gpyrum Hedterazonobsi-
BAOLMUM NPEANPUATUAM.

0AOQ «Ypantpy6maw» nNpou3BOANT ANMHHOMEpHbIE TPyObI
B GyHTax U3 CTanbHOM NONOCHI HA TPYOO3NEKTPOCBAPOYHOM
arperare.

Beicokoe kadecTeo Tpy6 06ecneynsaeT COBpEMeHHas, NocTo-
AHHO COBepLIeHCTBYeMan TEXHONOTUA NPOU3BO/CTBA, B TOM YUC-
ne obbemHas Tepmuyeckas 06paboTKa, a TaKIKe MHOrOKpaTHbIN
KOHTPONb M UCNbITAHUA NPOAYKLMK. B npouecce npon3socTea
TpyObl NOABEPraloTCA TEXHONOrMUECKUM UCTILITAHUAM Ha pa3-
Aavy U cnapiUBaHue, MexaHMyeckuMm UCNLITAaHUAM Ha pacTa-
HeHWe, Hepaspyuwaiouemy marHuTHoMmy 100%-HoMy KOHTPONIO
cBapHoro waa, 100%-HoMy Hepa3pyLaoLemy BUXPETOKOBOMY
KOHTPONIO BCEro ceyeHun Tpybsl, 100%-HoMy BU3yanbHOMY
KOHTPOJIIO HapyMHOW NoBEpxHOCTK TpyO, Hepaszpywatouwemy
aKyCcTU4eCcKoMY KOHTPONIO NONEepeyHbIX CTHIKOB, UCNBITaHUIO
BHYTPEHHUM TUAPABAMYECKUM [AABNEHWEM W WCMLITAHUAM Ha
UMKNUYECKUIA YNPYro-nnacTUYecKuil 3HaKonepemMeHHbIi M3rub
HaTypHbIx 06pasLoB TPy B YCNOBUAX, NPUBNMIKEHHBIX K YCIO-
BUAM 3KCnyaTauuu. o cornacosaHuio ¢ 3akazynmKom obpasiibl
TPY6 AONOAHUTENBHO MOTYT BbITh UCMBITAHbI 3HAKONEPEMEHHBIM
UMKNUYECKUM U3rnBOM C OAHOBPEMEHHBIM HATPYKEHUEM BHYT-
peHHuM fasnexnuem go 25 MMA.

Kputepun KayecTea BCex BUAOB UCMBITAHUIA COOTBETCTBYIOT
NPUHATHIM ANA OUEHKM KauecTea AAMHHOMEPHbIX TPy6 B ByHTax
3a py6exom. 3aBof OCHALLEH BCEMU HEOBXOAUMbIMUA CpeaCcTBa-

The 0.D.s of manufactured tubing: 33.5 mm and 38.1 m
wall thickness is 3.0 mm and 3.2 mm, length up to 6000 m.
The tubing is delivered spooled onto a reel with one of the
following 0.D.’s: 2850, 3050 or 3150 mm, width 1700 mm. The
factory equipment allows to manufacture coiled tubing 0.D.s
ranging from 25 to 60 mm. The production facilities of the
plant are enough to satisfy the needs of russian customers in
this kind of product, _

The tubing has been certified in a certification system GOST
R of Gosstandard of Russia. The enterprise quality system has
been certified for the comformance to requirements of interna-
tion standard ISO 9001:2000.

The tubing is designed to service oil and gas wells up to
3000 m. Mechanical tubing properties provide accident-free op-
eration during repeated use. The supplier guarantees workable
conditions at no less than tips 50 triping cycles, however the
real number of working tripping cycles as a rule is over 100.

From 1999 Uraltrubmash supplies coiled tubing to BelFID-
prom, Surgutneftegaz, Urengmgazprurn LUKOIL and other oil

and gas producing
companies.

Uraltrubmash

manufactures coiled

tubing from steel

2 stipes with tubing

electrical welding
machines.

The high quality
of tubing is pro-
vided with state-
of-the-art, contin-
uously perfected
manufacturing
technology, as well
as volumetric ther-
mal processing, as
well as repeated in-
spection and prod-
uct testing. While
manufacturing the
tubing is being subjected to technological testing for dis-
tribution and flattering, mechanical testing for elongation,
non-destructing magentic 100 % inspection of weld seam,
100 % non-destructing vortex-current controll of all the
tubing cross-section area, 100 % visual inspection of outer
surface, non-destructing acoustic control of cross joints,
testing with intenal hydraulic pressure and testing with
cyclic elasto-plastic alternating loads of tubing samples
under condition similar to operating. According to agree-
ment with customer the tubing samples could additionally
be tested with cyclic elasto-plastic alternating loads with
internal pressure up to 25 mPa.

The quality criterion of all kinds of testing conforms to
accepted criterion of tubing tessting abroad. The factory
is equipped with all the necessary means of quality control
and coiled tubing testing, as well with unique unit for cyclic
tubing testing under conditions similar to operating (patent
of Russian Federation No.2150686).

From the very beginning of the tubing manufacturing the
specialists of Uraltrubash aimed at complete satisfaction of
customer needs and expectatons. The first tubing samples
were comprehensively tested by the best domestic and foregn
research institutions. Conclusion, as a result of the testing is
that domestic tubing is not worse than foreign, corresponding
QT70 grade.

The factory offers the comprehensive range of services for the
customers: manufacturing of transporting reel for any size of
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MU KOHTPONA KayecTea W UCNbITAHWA ANUHHOMEpPHbIX Tpy6 B
ByHTax, B TOM YUCIE YHUKANbHOMN YCTAHOBKOM NS UMKNUYECKUX
ucneiTaHUin Tpy6 B yCnoBuax, 6AU3KUX K IKCMNYATALUMOHHbLIM
(nateHt PO No 2150686).

C camoro Havana opraHu3auuMn NnpouM3soacTea ANMUHHOMEDHBIX
Tpy6 cneumnanucrammu 0AQ «Ypan/IYKTpyBmaw» Gbin B3AT Kypc Ha
BCEMepHOe yA0BNeTBopeHIe TpeboBaHNil U oxkuaaHwil noTpebu-
Teneit. Nepsble napTum Tpy6 BbiNK BCECTOPOHHE UCCEA0BaHbI
B IYYUWKUX OTEYECTBEHHbIX U 3apyBeMHbIX UCCNEA0BATeNbCKUX
LeHTpax. BeiBOA B pe3ynstare BCEX 3TUX UCCNeAoBaHMIA BbIN
OOHO3Ha4Y€eH. OTeYeCTBEeHHbIe prﬁbl He XyXe UMNOPTHLIX, CO-
oTBeTCTBYIOWMX Mapke QT 70.

3aBsop npepnaraer Lenblit KOMNAEKC AONONHUTENBHBIX YCNYT Ans
notpebuTenei: U3roToBNEHUE TPAHCNOPTHLIX GapabaHos gna Tpy6
noboro pasmepa u Ans pasHbiX TUMOB KOATIOOUHIOBLIX arperaros,
TPaHCNOPTUPOBKa TPY6 U3 YensbuHcKa K MecTy UCnonb30BaHus,
KOHCYNbTaUusA NepcoHana u NOAroTOBKA PEKOMEHAALMIA N0 3KC-
nayatauln U YBeNMYeHUI0 CPoKa cymbbl TpyObI, KOHCYNLTaLMS
obcnykuBaloOILEro NepcoHana No BaNpocam CBapKu NonepevHblx
CTbIKOB TPY6, 06y4eH1e nepcoHana npuemam ceapkm no-
rnepeyYHbIX CTbIKOB, HAaCTPOKa cBapoyHoro 06opyaoBaHMsA
ONA CBAPKW NONepeyYHbiX CThIKOB, NOMOLLL B YTUNHU3aunu
0TpaboTaHHbIX Tpyb.

Mpasuna sxcnnyatayuu Tpy6 CTanbHbIX CBapHbIX
ANUHHOMEPHbIX B ByHTax U3noXeHsl B PykoBogcTee no
akcnnyarayuu P3-ATb-02. 3To pyKOBOACTBO BHIgaETCA
Kaxaomy notpebutento Bmecte ¢ ByHTOM ANMHHOMEP-
Hbix Tpy6. OHO BKMIOYaeT B cebs: obuwme ykasaHus,
yKa3aHua mep 6e30M1acHOCTH, NOPAAOK YCTAHOBKM
GyHTa Ana nepemoTku Ha pabounit GapabaH cnycko-
NOAbEMHON UK Pa3MOTOYHOI YCTAHOBKM, MOArOTOBKA
K paboTe, NopAaRoK paboTel, U3MEpeHUEe NapameTpos,
NPOBEPKa TEXHUYECKOro COCTOAHMA, BO3MOMHbLIE fe-
thekTbl 1 cnocobbl UX yCTPAHEHUS, TPpaBUNa XpaHeH s,
TPaHCNOPTUPOBAHMe, NOTPy3Ka W Bbirpy3xa.

MpepnpuaTne NOCTOAHHO M3y4aeT yCnoBUsA U
ocobeHHOCTH paboTsl TpY6 y notpebuteneit. Pykoso-
QUTENK W CNELNanuCTel NpegnpuUATUA Bble3XalnT Ha
MecTa aKcnayarauun aAnuHHomMepHsIx Tpy6 B Cypryr,
Benopyccuio, Yeuuck, Hoswit Ypeuroit, Koransim,
Open6ypr, Capatos. MoTpe6utenu sbickinatot no 3anpocam 0AQ
«Ypantpybmaw» noapobHyio uHdopmaumio o pabote Tpy6 Ha
CBOMX MECTOPOMEHUAX.

B 2002 rogy B YenabuHcke cocrosnack KoHdepeHLnua notpebu-
Tenei Tpy6 B OyHTax Ha TeMy «06061LeHMe ONbITa, NOXeNnaHuii, Tpe-
BoBaHNii, NPETEH3UI U 0XKUAAHUI NOTPpeBUTENel 1A YAYYLWEHWUA
KauecTea OTEYECTBEHHbIX ANIMHHOMEPHbIX Tpy6 B ByHTax». B pabote
KOH(epeH UM NPUHANK yuacTue 35 cneumanncTos, npeacrasure-
nei NpakTUYecKu Bcex opraHu3aunit — notpebutenei Tpy6.

Ha koHcepeHuuu obcywaanuch BONPOCH KayecTsa v fon-
rOBEYHOCTU NPU 3KCNAyaTaumn AAMHHOMepPHbIX TPy B GyHTax,
npouseoaumbix 0AO «Ypantpybmalw», cneumanucTsl 03HaKoM K-
JIUCh C OpraHu3auueil Npou3BoACTBa. YYacTHUKM KOHDEpeH UM
pexomexosanu 0AQ «Ypantpybmawy» coBMecTHo ¢ notpebu-
TeNAMK NPOaHanu3upoBatb 1 0606WMUTL ONBIT IKCNAYATaALUUM
ANUHHOMEPHbIX TPYD B OyHTax COBCTBEHHOrO NPOU3BOACTBA U
pa3ocnarb NpeAnpuATUAM HedTAHOW W ra3oBoi NPOMBIWAEH-
HOCTW MH(OPMALWIO 0 pe3ynbLTarax ITOro aHanusa; obecneyuts
MOBLIWEHWE 3KCNYaTaLMOHHbIX XapaKTEPUCTUK ATUHHOMEPHbIX
Tpy6; OpraH130BaTh BbIMYCK TPYG HapyHbIM AUAMETPOM 44,5 MM
1 60 MM no 3aKasam HedTerazofo06IBaAOWMUX NPEANPUATHIA,

YuactHuku KoHdepeHumu pekomeraosanu 0AO «CesepcTanby
(r. Yepenosel,) NoBLICUTL KAYeCTBO WTPUNCA ANA NPOM3BOAC-
TBa [ANIMHHOMEPHbIX TPY6 [0 YPOBHA 3apyGeHbIX aHanoros,
a notpebutenam AAMHHOMEPHbIX Tpy6 B BYHTax — NPUHATL
npeanoxenune 0OAD «Ypantpybmawy» 06 opraHusaumm Kak B
HenabuHcKe, Tak ¥ Ha MecTax 0byyeHuA oneparopos npuemam

the tubing and for different types of coiled tubing units, tub-
ing delivery from Cheliabinsk to the point of end use, personell
training, recommendations for operation and life time increase,
consulting and training on butt-welding, setting up of welding
equipment, assistance in utilization of waste tubing.

The regulations on coiled tubing use are given in operating
manual RE-DBT-02. This manual is given to each customer with
tubing spool. The manual comprises: general provisions, safety
regulations, the procedure of spool installation for respooling
onto working reel of working or spooling unit, rig up, working
order, parameter changing, technical condition inspection,
possibles failures and ways to fix it, storage requlations, load-
ing and unloading.

The enterprise constantly studies working conditions and
pecularities of tubing operation. Managers and specialists
of the enterprise visit companies that operate the tubing in
Surgut, Belarussia, Usinsk, Novy Urengoi, Kogalym, Orenburg,
Saratov. Customers send Uraltrubmash the detailed informa-
tion on tubing operation on their fields.

YCTaHOBKa MexaHuyeckux ucnbitanuii Tpy6/Mechanical test machine

In 2002 in Cheliabinsk tubing users conference took
place, it was dedicated to “Summarizing equipment, wishes,
requirements, claims and customer expectations for coiled
tubing quality improvement”. 35 specialists have taken part
in this conference, representing almost all the consumer
organizations.

During the conference there were discussed quality and
durability issues of tubing manufactured by Uraltrubmash,
specialists studied the organization of production. Participant
of the conference recommended UralLUKtrubmash along with
cutomers to study and summarize operating experience of
coiled tubing and to send gas and oilfiled enterprises informa-
tion on results of the study, provide for increase of operating
properties of the tubing, launch production of 44.5 mm and
60 mm tubing 0.D.s according to requests of oil and gas pro-
ducing conmpanies.

Participant of the conference recommended Severstal
(Cherepovets) to improve quality of stripes for coiled tubing
manufacturing in accordance with world levels and consumers
of the tubing to accept proposal of Uraltrubmash on operator
training, tubing repairing technology, in Cheliabinsk and at
the fields. There has been considered proposal of Techniches-
kaya diagnostika (Perm) on research and diagnistics of tubing
after use for the purpose of determination of the remained
service life.

Business and partner relations has been established among
Uralrubmash and Byelorussian and Surgut colleagues, with
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paboTsl ¢ Tpyboit, TexHonoruu pemonTa Tpy6. PaccmotpeHo
npeanoxenue 000 «TexHuyeckas guarHoctuka» (r. Nepmsb)
0 NpoBefeHnu obcnefoBaHUA U AUATHOCTUKY LNUHHOMEPHbIX
Tpy6 nocne aKcnyataLm C LeNb ONpepeneHina 0CcTaTouHoro
pecypca Tpy6.

[lenosble, napTHepckue oTHoweHus cnoxunnce y 0AQ «Ypan-
Tpy6Maw» € BENOPYCCKUMU W CYPryTCKUMM KONNEraMu, co cre-
uruanucrTamu Hepencaeu.ﬂoro MeTannypruyeckoro KombuHara u
WHcTuTyTa KavecTBeHHbIX ctanei LLHWWYepMer. C paszpaboryn-
KaMW M U3TOTOBUTENAMMK Dﬁopy,qoaanuﬂ u3 Eenopyccuu HanaxeH
NOCTOAHHbIA 0BMeH WH(OPMALIMEN, U HANWLO B3AUMHbIFA yueT
TpeboBaHUIA, NOXENAHWIA U PEKOMeHAAUMIA, HanpaBaeHHbIX Ha
yBenuyeHue cpoka cnymbsl AnMHHOMEPHBIX TPY6 B ByHTax.

Cneunanuctel CypryTa, uMes camolit 6onbWoN B Poccumn onsiT
paboTsl C MMNOPTHOM ANMHHOMEpPHOM Tpyboil, OpraHn3oBanu
I.IJH[JOKOMHCIJ.ITEGH!:IE NPOW3BOACTBEHHBIE M naﬁopaTuprle
CpaBHUTENbHble UCMBITAHWUA UMNOPTHLIX TPYD 1 Tpy6 npon3sopa-
crea 0AO «Ypantpybmawy. C y4eHbiMU M NPOU3BOACTBEHHUKAMMN
Merannypm'-tecmﬁ oTpacnu npoeefeHa paﬁora no coeeplueHc-
TBOBAHWIO TEXHONOTMK U3rOTOBAEHUA CTANM ANA NPOM3BOACTBA
ANUHHOMEPHbIX TPYO B ByHTax.

CypryTckuM ynpasneHuem no nosbileHuio HedTeoTAaYM
NNacToB U KanUTanbHOMY PEMOHTY CKBAMMUH W NpeanpuaTuem
0AO «Ypantpybmaw» coemecTHo pa3paboTaHa u yTeepimaeHa
METOOMKA NPOBEAEHUA W aHanwu3a CpaBHWUTENbHbIX WCNbITA-
HWit paboTocnocoBHOCTM ANUHHOMEPHBIX Tpy6 B ByHTax 8
YCNOBUAX 3KCnAyaTauun W B naboparopHeix ycnosuax. Me-
TOAUKOW npeaycMoTpeH obmeH MHbopMaLmnei o pesynbrarax
nabopaTopHbIX UCNbITAHMIA HA LMKNUYECKUI M3TNE 1 OLEHKK
pa6otocnocobHocTu Tpyb B yenosusx akcnnyatauuu. Mocne
HaKONNeHUA M aHanu3a yKaszaHHbIX JaHHbIX NpefycMoTpeHa
pa3paboTka COrnacoBaHHON [iBYMA CTOPOHAMU METOAMKM
OLEHKW NpefenbHoro cpoka cnywbbl ANMHHOMEpHBIX TPyD B
ByHTax B KOHKPETHbIX YCIOBUAX IKCNJTyaTaLWK No pe3ybraTam
nabopaTopHbIX UCTIbITAHWUIA.

B npouecce paccnepoBanus npeteHsunii notpeburteneit eol-
ABNEHbI TPW TPYNNbl MPUYMH HELOCTATOMHO BLICOKOrO CPOKa
cnyKObl ANUHHOMEPHBIX TPYD: HaHECeHWe NoBpeXaeHui Ha
noBepxHOCTbL Tpy6bl B NpoLecce IKcnayarauuu, Hekeanugu-
LMpOBaHHbIe AECTBUA NepcoHana npu akcnayarauum Tpyé u
BHYTPEHHWE AedeKTbl METaNN], HE BLIABIAEMbIE CYLLECTBYIOLN-
MW METOAAMU KOHTPONA CNAOWHOCTH MaTepuanos.

B npouecce 3kcnayarayuu u UCnbiTaHWit UMNOPTHLIX TPYO U
Tpy6 npouzsoactea 0AQ «Ypantpybmaw» He BbIABNEHO Cyllec-
TBEHHbIX Pasnuuuit B cpoke ux cnyxbel. U pns uMnopTtHbIx, W
ANA 0TeYeCcTBEHHbIX TPYO OCHOBHOI NOKa3aTeNb A0NrOBEYHOC-
TW — KOJIMYECTBO CNYCKONOALEMHbIX Onepaluin — no kpanHen
Mepe B [1Ba pa3a NpesbIWaeT rapaHTUPOBaHHbIE U3TOTOBUTENA-
mu 50-60 unKnoB.

0AQ «YpanTpybmaw» HamepeH U B gantHeiwem pasgusarb
W COBEpLIEHCTBOBATL NapTHepckue oTHoweHusa ¢ ®U] B
HanpaBneHuun nony4yeHua B3aMMHOW Bbirodbl OT COTpYAHU-
YecTBa W NOBLIWEHUA KayecTsa BhINYCKAEMOW NapTHepamu
MPOAYKUUK; PaCWUPATE COPTAMEHT BbinycKkaemelx Tpy6 ¢
YYeTOM MCMONb30BaHUA WX B pa3pabaTeieaemoi PU[ TexHuKe,
B Nepsylo o4yepefb Tpy6 HApyKHLIM AWAMETPOM 44,45, 60,3,
73,0 MM, KoHUYecKux Tpy6, a Takke Tpy6 auamerpom 19,05,
25,4,33,5,38,1, 44,45, 60,3, 73,0 MM € anekTporeodusu4eckum
Kabenem BHYTPW; OCBaMBaTL NPOM3BOACTBO U MCMONB30BATH
ONUHHOMEDHbIE prﬁbl M3 CTanu C yny4yweHHbIMKW MEXaHWYeC-
KUMU XapaKTepucTukamu agns paboTel B cpefe CepoBOAOPOAa;
COBEPLIEHCTBOBATL METOALI U TEXHUKY ANA NCTIBITAHUA QJMHHO-
MepHbIX TPY6 B ByHTaX, B TOM YT OPraHWU30BaTh UCNbITAHUE
6yHTOB ruapasnuyeckum gasnenuem go 105 MNA; npepayc-
MOTPETb @aHTUKOPPO3UOHHOE NONUMEPHOE NOKPLITUE BHYTPU
Tpy6kl, YBENUYUTE NPOYHOCTS TPYObI, 0BECTEYUB BO3MOMKHOCTL
paboTel ee Ha my6uxe go 5000 MeTpos.

TEXHONOMMM N ObOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

specialists of Cherepovets metallurgical works and Insitution
of Quality Steel CNIICherrmet. The information exchange is
established with designers and manufacturers of equipment
from Belarus, and to the present there is a mitual requirements,
desires and recommendations consideration, aimed at coiled
tubing lifetime increase.

Specialists of Surgut, posessing the largest in Russia foreign
coiled tubing working experience, organized the large-scale
manufacturing and laboratory comparative testing of foreign
and Uraltrubmash tubing. Scientists and persons engaged in
production worked on perfection of steel production for coiled
tubing manufacturing.

Surgut administration for oil recovery increase and well
workover and Uraltrubmash jointly have developed and aproved
methods of conducting and analysis of different tests and tub-
ing efficiency under working and laboratory conditions. The
methods provide for information sharing on results of laboratory
testing for cycling bending and evaluation of tubing efficiency
under working conditions. After gathering and analysis of
mentioned
data they
provide for
develop-
ment of
mutually
aproved
evaluation
method of
coiled tub-
ing service
limit under
specified
working
conditions
according
to labora-
tory test
results,

During
operation
and testing
of foreign
tubing and
Uraltrub-
mash tub-
ing they
found no
difference
in tubing
lifetime. For foreign and domestic tubing the main durability
indicator — number of trips at least exceed the guaranteed
by manufacturer 5-60 cycles at least in two times.

Uraltrubmash indends to develop and improve partner rela-
tions with FID in future for the purpose of mutual beneficial
cooperation and product quality increase; widen the range
of manufactured by Uraltrubmash products considering its
use with FID units, and in the first turn with following 0.D.s:
44.45, 60.3, 73.0 mm, tapered strings, as well as tubing with
0.D.s: 19.05, 25.4, 33.5, 38.1, 44.45, 60.3, 73.0 mm, with log-
ging cable installed, master manufacturing and use coiled
tubing with improved mechanical properties for environments
with hydrogen sulphide, improve methods and equipment for
the coiled tubing testing, as well as to organize coiled tubing
spools pressure tests up to 105 mPa, provide for corrosion
resistant polymer coating inside tubing, increase tubing
durability, providing tubing working capacity in depths up
to 5000 meters.

HacTpoiika Tpy6ocBapo4HOro cTaHa
Tube-welding mill setup
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TEXHUHECKUE CPEOCTBA

AJ19 KANMUTAJIbHOTO PEMOHTA CKBAXKUH
C NCMONb30BAHMEM KONTTIOBNHIOBBLIX YCTAHOBOK

S.A. Akopov, G.T. Sazonov, M.V. Uklein,
P.V. Rusakevich, TA. Karapetova
(SevKavNIPlgaz)

B HacToAwee BpeMa Ha MHOTUX POMBICAOBLIX NPeANPUATUAX
ra3oBoi OTPACAN NPUMEHATCA KONTIOBUHTOBBIE YCTAHOBKMY,
no3BoNALKE NPOU3BOANTL OYUCTKY NPU3A0OONHON 30HBI
CKBaMWHBI OT NPOAYKTOB pa3pyweHus nnacra. Wupokoe ux uc-
MoNb30BaHWe CAEPHUBAETCA B OCHOBHOM M3-3a 3HAYMTENLHOTO
M3HOCa CTaNnbHOM rMBKON TPYGLI M OTCYTCTBUA BO3MOXHOCTY ee
PeMOHTa UNU 3aMeHbl Ha HOBYIO,

{inst peweHus Bonpoca U3BNEYEHUA NOBPEXAEHHOTO y4acT-
Ka Tpy6, a Takme obecneyeHus TEXHONOTUK NPOMBIBKN 33605
CHBAXWHbLI B COOTBETCTBMW C TPEDOBAHUAMKM IKONOrMYECKON
be3onacHOCTI GbinKM pa3paboTaHsl M U3rOTOBNEHBI CNELUANbHbIE
TeXHUYECKME CPE/ICTBA U WHCTPYMEHT A5 OCYIECTBEHUA 3a-
MKHYTOM LMPKYNALNM, O4MCTKM paBoyero areHTa u npoBeeHns
PEMOHTHBIX PAaBOT Ha CKBAMMHAX:

- YCTPOWCTBO ANA U3BNEYEHUA U3 CKBAMMUH TPY6;
- JCTPOWCTBO CBapkMu Tpy6;
- 610K 04MUCTKM M Aerasaumu paboyero areHTa.

YCTPOWCTBO ANs M3BNEYEHUA U3 CKBaXMH Tpyb npeaHasHa-
YEHO ANA NpoBejeHUa NoBUNbHLIX paboT sBHyTpu HKT 1 nssne-
YeHUs rmbKux Tpy6 KoNTIOBUHIOBOM YCTAHOBKM.

KoHCTpyKuma aaHHOro yCTpoiCcTBa UMEeT BO3MOMHOCTS LiEH-
TPOBKM rUbKoit Tpy6el B konoHHe HKT 1 ee ofHospemeHHOro
3axBara No BHYTPEHHEMY W HapyxHomy auamertpam. Cyuiec-
TBYIOULME K KOHCTPYKUWWM TPYBONOBOK nogpasaensiorca Ha
BHYTPEHHMWE NGO HapYKHBIE, YTO, B CBOIO OYepe/ib, NPUBOAMT K
paspbiBy Tena rubKoi TpyGbl UK K €e CMATUIO U, COOTBETCTBEH-
HO, K HEBO3MOMHOCTM U3BNEYEHUA U3 CKBAWMHLL. CNOKHOCTL
3aK/t04aeTcs U B LeHTPOBKE rMOKON TpyBbl, NOCKONbKY nocne
ee 00pbIBa OHAa HAXOAUTCA B CKBAKMHE B CUNLHO M3OTHYTOM
BO/IHOO6Pa3HOM BUIE, YTO NPUBOAMT K NAOTHOMY NPUAEraHNIO
06opBeaHHOro KoHUA K cTeHke HKT.

MpuHUMN KOHCTPYKUMM pa3paboTaHHOTO YCTPOIICTBA N03BO-
nAeT u3BneKars rubkue TpyObl pazNMYHOIo AUAMETPA U UCMONb-
30BaTh €10 B HOPMATHBHbLIX TUnopasmepax HKT,

Yerpoitcto ceapku Tpy6 (puc.1) noszsonseT ceapueats
KOHUBbI rnBKoW TpyOLl B Ciyyae 06pbIBa B CKBaMMUHE Npu ee
U3BneYeHUU, NpucnocobneHo ans paboTel B NPOMBICIOBBIX
(nonesbix) ycnosuax, Tak Kak pacnonaraeTcs B Ky3oBe aBTo-
MobunA nav Ha 6opTyY aBTONpPULENA COBMECTHO C GanoHamu
CKaroro Bo3ayxa. Bo3moxHO npumeHeHue Kak ra3oBoi, Tak
W 3N1eKTPOCBApKHU.

Ha puc.1 yctpoiicteo capku Tpy6 nokasaHo B paGouem
nonoxexuu. lHesmatnyeckue Kamepsl 12 NpUcoeguHAIOT-
s Kk 6annoHamM CKaTtoro BO3Ayxa NOCPEACTBOM PE3UHOBLIX
HanopHLIX PYKABOB Yepe3 BeHTU/b-pPeayKTopsl. YcTpoiicTeo
YCTaHAaBNMBAETCA Ha niowajgKke Ans ceapku B ygobHoe no-
nOMeHne AnA GuKcaunn ceapusaembix Tpy6. Mnardopma c
33KpenneHHbIMU Ha Hell YCTPOMCTBAMU CTABUTCA B MCXOAHOE
KpaiHee nonoxeHue. KoHel ceapusaemoil Tpy6bl Harpesaertcs
CBapoYHOW ropenkoit go Temneparypsl 650-750 °C u yknagsi-
EZETCA B BaNbLOBOYHYIO MAaTpUly 4, B KOTOPOI NpoucxoguT
oBxatue u BanbUoBKa KOHUA Tpybhl. [lpyroi KoHey Tpy6BI
VHNa[biBaeTCA B PUXTOBOYHYIO MAaTPULY 5, B KOTOPOI Npouc-
XOAUT TaKiKe 06aTue 1 pUXTOBKA KOHLA TPYObI.

llocne BanblLOBKM M PUXTOBKM KOHL0B TPY6 NHEBMATUYECK1E
KaMepsl OTKIO4AITCA, 0CBOBOXAAIOTCA KOHUBI TPY6, KOTOpbIE

C.A. Akonos, I'T. CazoHoB,
M.B. Yknewns, IN.B. Pycakesu-,
T.A. Kapanetosa

(OAO «CesKasHWMras»)

TECHNICAL MEANS FOR WELL
WORKOVER WITH COILED TUBING UNITS

Nowadays many enterprises of gas branch employ coiled
tubing units that allow bottomhole zone cleaning from bed
deterioration products. The wider use is restricted mainly with
significant coiled tubing wearing out and no opportunity to
replace it with a new one.

In order to exclude the damaged tubing segment and provide
technology of bottomhole zone flushing in accordance with
requirements of ecological safety there are developed and manu-
factured special technical means and tool for closed loop circula-
tion, cleaning working agent and well servicing activities:

- tubing fishing tool;

- tubing welding device;

- working agent cleaning and degassing unit.
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Puc. 1. YcTpoiicTo cBapku Tpy6

1-pama; 2, 3~onopa; 4- BanbUOBOYHAA MATPULA;

5- PUXTOBOYHAA MaTPULA; 6-BanbLOBOYHLINA NYAHCOH;
7-puXTOBOYHBIN NyaHCOH; 8-060iiMa; 9-0Ckb; 10-KOpOMbICHO;
11-non3syH; 12- nHeemaTu4eckas Kamepa; 13-nnaropma;
14, 15-nnura; 16-BuHT; 17-0ck; 18-wwnoHKa

Fig. 1. Tubing welding device

1-frame, 2, 3-support, 4-roller matrix, 5-straightening
matrix, 6-roller chisel, 7-straightening chisel, 8- iron ring,
9-axle, 10-rocker, 11-slide-block, 12-air bladder, 13-plat-
form, 14, 15-plate, 16-screw, 17-axle, 18-bushing key
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A tool for tubing fishing is designed to fish tubing
inside tubing string.

The design of the tool provides centering the tubing
inside tubing string and simultaneous grapping tubing
0.D. and I.D. Existing fishing tools could be subdivided
into the one of the following types: outer and internal,
that in its turn brings to breakage of CT or its collapse,
and accordingly to impossibility of tubing retrieval. The
obstacleis to center the tubing as after parting the tub-
ingisina curved and wavy condition, that means a tight
adjacency of tubing end to a tubing string wall.

The principle of developed unit is to retrieve coiled

O

Puc. 2. BNoK 04MCTKY W perasaunu pabouero arexta
1-06beMHbIi cenaparop; 2-racuTenb NOToKa; 3—gerasarop;

4-TexXHONOrHYeCcKan eMKOCTb; S-pama-canazku; 6-3afiBMMKKa; 7-KpaH
npobkoBbiit; I-Bxog ana pabouero arenta us ckeaxuHbl; II-Bbixog ana rasa
Ha cpaken; III-ebixoa AnsA ounweHHoro paboyero arenta; IV-Boixoa ana
BbIMbIBa MENKOTO necka; V-Bxoa AnA NpoMbIBKU MenKoro necka; VI-seixopg

ANA BbIMbIBA KPYNHOro necka
Fig. 2. Cleaning and degassing unit of working agent

1-volumetric separator; 2-flow dampener; 3-degasser; 4-processing tank;
5-frame-slide rails; 6-gate; 7-plug valve; I-working inlet from the well;
II —flare gas outlet; III-outlet for processed working agent; IV-outlet for
sand carryout; V-inlet for sand flushing; VI-outlet for coarse sand

BbI|BUralOTCA HABCTpeYyY APYr Apyry Ha anuHy 120 MM Kam-
AbliA, NOCNE Yero NPUKUMAIOTCA NyaHCOHaMK 6, 7 BKIKOYEHUEM
nHeemarudeckux kamep 12. lNepemeuweHunem nnaropmel 13
NPOU3BOAMTCA CTHIKOBKA KOHLOB TpyObl, @ 3aTeM WX CBApKa
ra3oBoi ropenkoii 6o 3neKTpoCBapKoN.

MNocne CBAPKW CTbIKA prﬁ OTKNIOYaKTCA NHEBMATUYECKMNE Ka-
Mepsl 12, 0TIKMMAIOTCA NyaHCOHbI 6, 7, 0cBOOOXAAA TEM CaMbIM
Tpy6y. Tpyby BHITACKUBAIOT U3 YCTPONCTBA CBAPKU, NNaThopMmy
13 nepemeljaioT B UCXOAHOE NONOMEHWE, NPoLECcC CBapKK
Tpy6bl 3aBepuieH,

bnok ouncTku u gerasaumn paboyero areHTa (puc. 2) npepHa-
3HAYeH 1A KanMTaNbHOro PEMOHTA CKBAXKMH C MCNONb30OBaHUEM
KONTIOWUHTOBON YCTAHOBKW W OBBA3KM YCTbA C LENbI0 Bbipas-
HUBaHUsA NyNbCaLuit AaBneHus paboyero areHTa, BbIXOAAWErO
M3 CKBAMMWHBI.

Bnok ouncrku u ferazauuu pabouero areHta BknoYaer e cebs
ABa obbemHbIX cenaparopa 1, racuTent noToka 2, aerasarop 3
1 TEXHONOTMYECKYI0 EMKOCTh 4.

Moctynaowmit U3 CKBaXWHb pabouuil areHT, 3arpA3HEH-
Hbll NPOJYKTAMU OYMCTKW CKBAMUHbI, NOAAETCA B 0ObEMHbIE
cenapatopel 1, rge npoucxoAuT BbipaBHWUBAHKMe nynbcayuii
NaBNeHunAa D360'-IEI'0 dreHTa, BhiXOOAWero U3 CKBaxXmHbl, n
ocefldHMe KpYnHbiX YacTUL, BBIHECEHHOTO U3 CKBAaMWHbI nec-
ka. [lanee paboumit areHT nogaeTca B racUTeb NoToKa 2, U3
KoToporo nofHumaerca B fgerasarop 3. BHytpu perasatopa
pabouuit areHT, pazbusanck 0 CMEHHbIN CTaKaH, NaflaeT BHUS,
Aerasnpyetca U U3nueBaeTca B TEXHONOTUYECKYID eMKOCTb 4.
OTtpenuewnitca ra3 oTBOAMTCA Yepes razoBbliil natpyboK Ha
thaken u CKUraercs.

B TeXHON0rMYeCcKoN eMKOCTU 4 NPOUCXOANUT OCeJaHue MeNTKUX
YacTul necka, paboyuit areHT Yyepes BepxHuii natpybok nopa-
eTCA Ha HacoC U NOBTOPHbIA KPYr LUPKYNALMUHK.

TexHUYeCKWe CpeCcTBa ANA KANUTANLHOTO PEMOHTA CKBaMMWUH
C UCNONb30BaHWEM KONTIOBMHIOBOI ycTaHOBKW pa3paboTaHsl
BMEpBbLIe HAa OCHOBAHWM M3Y4YeHUA Pe3yNbTaToB MPaKTUYECKOH
paboTl, yCNewHo Npown NPUeMoYHbIe UCbITAHKA.

WcnbiTaHua ycTpoiicTBa ANA U3BNEYEHUA U3 CKBAMMHBI TPYO
W yCTpoiicTBa CBapku Tpyb NpOBOAMAKMCL Ha OMLITHO-3KCNe-
pumenTancHoit 6ase 0OAD «CeeKasHWUMWra3». Mpu 3tom Bee
napameTpsl PUKCUPOBANKCH CTAHLME KOHTPONA U PEerncTpaLmMm

tubing of different size and to use it within standard
sizes of tubing strings.

The tubing welding device (fig.1) allows to weld
tubing in case of breakage inside a well and its fol-
lowing retrieval. It is designed for operaton in oilfield
conditions, as it is located in a truck body or trailer
along with oxygen cylinders. It is possible to use oxy-
acetylene as well as electric welding.

Fig.1. represents tubing welding device in a work-
ing condition. Air bladders 12 are being atached to
a pressure cylinders with rubber hosers via reducing
valves. The device is installed on a welding plate in
a convenient mode for tubing welding in order to fix
tubing to be welded. The plate with fixed devices is
installed in the initial end position. The end of welding
tubing is heated with welding torch up to 650-750°C and layed
into roller matrix 4, where the tubing end is being pressed out
and rolled. The other tubing end is layed into straightening
matrix 5, where it is pressed out and straightened.

After rolling and straightening the air bladders are turned
off, the tubing ends are being released, that are extended to-
wards each other, aproximately 120 mm each, afterwards are
fixed with chisels 6, 7 with actuation of air bladders 12. With
reallocation of platform 13 there effects attachment of tubing
ends afterwards its welding with gas-jet or electric welding.

After tubing welding procedure the air bladders 12 and
chisels 6, 7 are turned off and tubing is released. The tubing is
being retrieved from welding device, the platform 13 is moved
to initial position, the welding procedure is over.

The cleaning and degassing unit for working agent (fig.2)
is designed for well workover with coiled tubing unit and
wellhead piping for the smoothing of working agent pressure
pulse, that is coming out of the wells.

Working agent cleaning and degassing unit includes two
volumetric separators 1, flow 1, flow dampener 2, degasser 3,
and processing tank 4.

The working agent coming out from the well, poluted with
products of well cleaning is headed to volumetric separators
1, where appears smoothing of working agent pressure pulse,
that is coming out of the well and settling of big particles
carried out of the well. Further working agent comes to flow
dampener 2, and further it comes to degassing unit 3. Inside
degassing unit working agent hits removable cartridge and falls
down, degasses and gets to processing tank 4. The separated
gas leaves via gas flange to a flare and burns.

Inside processing tank 4 there effects settling of small par-
ticles of sand, working agent via upper flange is forwarded to
a pump and repeated circulation cycle.

Technical means for well workover with coiled tubing unit
were initially developed on a basis of practical activity result
research, sucessfully passed the acceptance tests.

The tests of tubing fishing devices and tubing welding devices
were conducted on research facilities of SevKavNIPIgaz. All the data
was recorded with control system as charts. The equipment piping
system while testing fining equipment is represented on fig.3.
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napameTpos B Buae rpadukos. Cxema 068a3ku 06opyoBanHus
NPW UCNBITAHMU YCTPORNCTBA ANA U3BNEYEHWA U3 CKBKUHBI TPYE
npepcTaeneHa Ha puc. 3.

WcnbitaHna 6noka ouncTku u gerasayum paboyero areHTa
NpoBoOAUNKUCH Ha cKkBayuHe 583 Cesepo-CTaBpononbcko-
ro NXT Bo Bpema paboT no npombiBKE necyaHoit Npobku
B uHTepsane 687-733 m. Cxema o6BaA3ku obopyaoBaHuA
npegcTasneHa Ha puc. 4.

Pesynbrarhl MCNbITAHWI NPEACTABAEHHbIX YCTPOICTB NOKA3aNu
nonHyio ux paborocnoco6HoCTh.

3axBar 0TOPBAHHOMO KOHLA rUBKOI TPY6LI YCTPOMCTBOM ANs
u3sneyenus Tpyb nponcxogun npu paenenuu 1,0 Ma, a mak-
CUManbHaa Harpyska npu usenevyeHuun Tpyobl cocTaBuna 7 TOHH.
Yka3aHHan Harpyska Gbina BblAEPKAHA B TEYEHUE 2 MUH.

BanblosKa 1 puxTOBKa KOHLOB ruBKON Tpy6sl YCTPOACTBOM
CBapKW Tpyb NpOMUCXOAWNE NPU AABNEHUU B NHEBMATUYECKUX
kamepax 1,2 MMa, nocne yero Guina ocywecTsneHa cThIKOBKA
KOHLOB Tpy6bl U CBapKa CTbIKA.

Bo Bpema paboTbl Gnoka ouMCTKM M peraszaumu pabo-
YEro areHTa KOHTPOAMPOBANOCh KAaYecTBO BLIXOAALLei Ha
AHEBHYI0O MOBEPXHOCTb pPaboyei MUAKOCTU U KOAUYECTBO
BLIHOCUMMOrO necka. ﬂynbcauuw ra30MMOKOCTHOrO NOTOKA
He Habnwopanocs.

HOTOK, npoxoasa Yepes cenaparopsl, YaCcTUYHO OYULLaNcs oT
necka, yto nogTeepwaaer otbop npob, u NOAHOCTLIO racuncs
B racuTene noToka.

B nerasatope npoucxoAnno otgeneHue MUAKoNH asbl oT
rasa, oTkyAa nocneguuil otnpasnanca Ha daken. KoHtpons
3dekTuBHOCTH paboThl H10Ka 04NCTKM M ferasauum paboyero
areHTa oCyWecTBAANca nocpeacTsom otéopa npob us obvem-
HOTO cenaparopa U TeXHONOMMYECKON eMKOCTH.

Mo 3aKni04YeHNI0 NPUEMOYHOI KOMUCCUM AaHHbIE YCTPOCT-
Ba DEKOMEHOOBAHBI ANA OpraHu3auuMu MEHP{OCEDMF‘EHOFD
NPOW3BOACTBA C LENbI0 UCNONb30BAHWUA UX HA NPOMbICIOBbIX
NpeAnpuUATUAX OTPACAH.

Puc. 4. Cxema 06BA3KH 060pPYROBAHUA CKBAKUHBI 583
CCnXxr;

1-ycTbe CKBAMUHBI, 2-KOoNTiobMHroBas YCTaHOBKa;
3-MepHas eMKOCTb; 4~LieMeHTUPOBOYHBINA arperar;
5-komnpeccop Cl-9; 6-3:keKTop; 7— BNOK OYUCTHU U
Aerasauum pabouero arexta; 8—ambap

Fig. 4. Pipe hookup of well equipment 583 SSPHG

1-wellhead; 2-coiled tubing unit; 3-measuring tank; 4-
cementing unit; 5-compressor SD-9; 6-ejector; 7-working
agent cleaning and degassing unit; 8—earthen container

> K
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Puc. 3. (xema 068a3KkM 060pYAOBAHNA IKCNEPUMEHTANBHOM
CKBa¥MUHbI

1-6ypoeon Hacoc 9MIp; 2-npUemMHan eMKOCTb; 3-pgpoccens
PY4HOM; 4—MaHOMeTP; 5-NepexofHuK; 6-pyKas BbLICOKOrO
A3BNeHUA; 7-wWwTyuep nepeBoAHON; 8-BeAyIan WwraHra
6ypoBoro cTaHka; 9-nepexogHuK; 10-ycTpoiicTBo Ans
U3BJIeYeHUA U3 CKBAXMHBI TPY6; 11-Tpy6a HKT 73; 12-rubkan
Tpy6a; 13-3nemeHT KpenneHus; 14-ock: 15-nepexopHuk
thukcupyowuii; 16-6anka yaepwusanowasn; 17-pama 6yposoro
CTaHKa; 18-wryyep nepesogHoif; 19-tpy6onposop oTBOAALLMIA
Fig. 3. Pipe hookup of research well

1-drill pump 9MGr; 2-receiving tank; 3-manual throttle;
4~pressure gauge; 5-adapter; 6-high pressure hose;
7-operating flange; 8-driving stem of drilling machine;
9-adapter; 10~tubing fishing unit; 11-tubing string 73;
12-coiled tubing; 13-fastening element; 14-axle; 15-fixing
adapter; 16-retainer beam; 17-fram of drilling machine;
18-switch flange; 19-lateral pipeline

The testing of working agent cleaning and degassing unit
has been conducted on a well No. 583 of Severo-Stavropolski
PHG while flushing sand plug whithin the range 687-733 m.
The equipment piping scetch is represented on fig. 4.

The results of conducted tests of the represented units proved
its full operating capacity.

The graping of estranged tubing end by means of fishing device
effects under pressure of 1 mPa and maximum load while tubing
retieval is 7 tones. The mentioned load lasted for 2 minutes.

The rolling and straightening of coiled tubing by tubing weld-
ing unit effected inside air bladders under pressure of 1.2 mPa,
afterwards they effected buttwelding of tubing ends.

During operating of working agent cleaning and degassing
unit the quality of working agent and quantity of carried sand
was controlled. There was no pulse in the flow.

The flow, passing separators, was partially cleared from sand,
that was proved by sampling, and completely damped in the
flow damper.

Aliquid phase had been separated from gas inside degasser,
and gas was headed to a flare. The efficiency control of clean-
ing and degassing unit has been effected by sampling from
volumetric separator and processing tank.

According to decision of acceptance inspection the equip-
ment has been recommended for short - run production for
the enterprises of the branch.
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ONbITHO-NPOMbILWWJIEHHbIE
UCIMbITAHUA TEXHOJI0OIMMU

N TEXHUHECKUX CPEOCTB
MO YOAJIEHWUIO IMMHUCTO-MNECHYAHBIX MPOBOK

B YCNIOBUAX AHINL,

R.A. Gasumov, V.A. Mashkov,
A.A. Singurov O.S. Kondorenko
(SevKavNIPlgaz)

V.Z. Milinkaev, N.D. Dubrovskiy
(Noyabrskgazdobycha)

Mpu4nHoi paspywerna npu3aboinHoi 30HbI MOXKET BbITh Kak
CHUXeHWe oasneHus npu OCBOEHUW U 3KCNAYyaTauum CKBaXUHbI,
TaK 1 ero NoBbIWEHUE NPU BCKPbITUM nnacta. CreneHs paspyle-
HUA KONNEKTOPOB 3aBUCKUT OT UX YNPYrUX CBOMCTB U BENUYUHbI
genpeccuu. 3TOT NPOLECcC NPONCXOANT NPAKTUYECKW BO BCEX
HeTAHbIX W ra30BblX CKBAXMHAX, U €r0 UHTEHCUBHOCTL ONpe-
OEeNnAeTCcA MeXaHMYECKUMHK CBOWCTBAMM NPOAYKTUBHOrO nnacra
1 TeXHONOTWER 3KenayaTaunm.

Npuunna o6pasosanua npo6ok. B npouecce skcnnyarayuu
CKBaMH fedopmauus cnaboycToiynebix NOPOA NPUBOAUT K
paspyLeHuto npu3aboiHoit 30HbI. [TpK CKOPOCTAX NOTOKA rasa,
He obecneynBalolLMX BEIHOC YaCTUL NOPO/ALI Ha MOBEPXHOCTS,
obpa3syeTca necyaHas npobka, CylWecTBeHHO BAMAOWAR Ha
YCTAHOBAEHHbIA TEXHONOTMYECKMIA PEKUM IKCNAyaTaLMN.
MecuyaHble NpobKy MOryT 06pa30BLIBATLCA W NP IKCNAYATALMUM
YCTOMYMBLIX KONNEKTOPOB, rAe He NPOMCXOAUT pa3pylleHus
npu3aboiHoH 30HbI NPK YCTaHOBNIEHHLIX genpeccuax. Hanuuue
Npo6KK B 3TUX CNYYAAX CBA3AHO C NPOHUKHOBEHWEM BypoBOTrO
pacTsopa B NPOAYKTUBHbIN Nnact npu 6ypeHuu, KOHCTPYKLMEN
CKBA¥WH, COflePaHUeM MUAKUX KOMMNOHEHTOB B NPOAYKLMM
CKBAXWH, NOAa4ei UHTMBUTOPOB 1 T.4.

CBA3b NPO6K006PA30BAHNA C TEXHONOTUYECKUM PEIKUMOM.
[lpu npagunsHOM BeIBOpE TEXHONOTMYECKOTO PEXMMA IKC-
nnyaraunn CKBaMuH C YHeTOM XapakTepuCTUKK nnacta MOXHO
u3bexatb 06pa3oBaHUA 3HAYMTENLHBIX NecYaHbIx NpoboK Mnu
CTOﬂﬁa MUOKOCTK NpKU Camblx HEﬁﬂ&l’Oﬂp!ﬂﬂTHle YCNOBKWAX, W
Hao60poT, NPU HEONTUMANLHLIX PEXUMAX B CAMbIX YCTOWYMBbIX

PA. lacymos, B.A. Mamm's,

AA. Currypos, O.C. Koxaperko
(OAO «CesKasHWUMWraz*),

B.3. Munnukaes, H.[1. Aybpoackuii
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EXPERIMENTAL-INDUSTRIAL
TESTING OF TECHNOLOGY

AND TECHNICAL MEANS
FOR SHAKE-SAND BRIDGES REMOVAL IN
CONDITIONS OF UNDERPRESSURE

The reason of deterioration of bottomhole formation zone
could be the pressure reduction of the formation during well
operation as well as pressure increase during drilling opera-
tions. The extent of reservoir deterioration depends on its elas-
tic properties and pressure drop. This happens almost in all gas
and oil wells, and its rate is defined by mechanical properties
of pay bed and operating technology.

The reason of plug build-up. During well operation
the deforming of weakly stable rocks leads to destruction
of bottomhole formation zone. At speeds of gas flow that
does not provide cuttings carry-out to the surface there ap-
pears a sand plug, that significantly affects the established
technological operatng mode. The sand plugs could appear
while operating stable reservoirs, where there is no destruc-
tion of bottomhoe formation zone at fixed pressure drops.
The presence of plug in this case is connected with getting
of drilling mud to pay bed while drilling, well design, pres-
ence of liquid components in well design, ihibitor feeding
and so on.

The dependancy of plug building up on technological
mode. When the choise of technological operating more is
correct, taking into account formation properties, it is possible
to avoid building up significant sand plugs or liquid columns
under the most adverse conditions, and vice versa, under
nonoptimal mode in the most stable reservoirs it is possible
to create conditions for liquid column buildup or plug inside
wellbore (fig.1). In terms of field development it is possible to

KOnneKTopax MOXHO COo34aTh YyCAoBUA ANA

create conditions of well operation with no

obpazoBaHua cTonba KUAKOCTM UNK NpobKu ) x sand plug buildup by means of pressure drop
B CTBONE CKBa¥MHbl (puc. 1). B ycnosu- < increase, but only in case of non-destruct-
~ Ax pa3paboTKu MECTOPOKAEHUA MOXHO ing reservoirs [1].

obecneunTb PeXUM IKCNNyaTaLuumn CKBAXMH The connection of plug buildup with
6e3 obpazoBaHna necyaHsix npobok nytem A e -« well production rating. The presence of
YBENWYEHWUA ienpeccui, Ho B Ciyyae Hepas- h s . plug of liquid column leads to flow rate
pylwatowmxcs Konnektopoe [1]. decrease. From quantitative point of view,

CeA3b npo6Koo6pazoBaHuaA ¢ Npous-  — | s when the bed and plug permeabilities are
BOAUTENbLHOCTLIO CKBaXUHbI. Hanuuue et aproximately equal, and when the plug
npobKu unu ctonba MUAKOCTU NPUBOAKT hnp - kqp “«— & permeability is less than permeability of
K CHUMXeHUIo febuTa. C KonudectBeHHON ‘v —> B8 - bed, the influence of sand plug to flow

CTOPOHbI NPU NPUMEPHO OAMHAKOBLIX
NpoOHMLaeMOCTAX nnacta M npobku, a
TaKKe KorAa NpoHWLAEMoCcTb NpobKu
MEeHbIe NPOHMLAEMOCTH NNacTa BANAHUe
nec4aHoit npobKu Ha NPON3BOANTENLHOCTL
ra30BOW CKBAXMHbI MOXKET ObiTh OLIEHEHO
KaK BAMAHUE HECOBEpPWEeHCTBA No CcTe-
NeHW BCKPLITUA nnacra. Ha Pa3nU4HbIX

npobkoi:

Puc. 1. Cxema CHBaXUWHBI C NeCYaHOH

h, h"‘1 — MOLYHOCTb NNACTA W BLICOTA NPOOKM;
k, kn,, — MPOHWLAEMOCTE MAACTa W NpobKK
Fig.1. The well with sand plug

h, h,_ - bed thickness and plug height;

k k- formation and plug permeability

rate of gas well could be evaluated as in-
fluence of imperfection according to well
development stage. On different stages
of plug buildup and depending on well
design the plug breakup changes, causing
the well production rate modifications.
As the running depth of flow tubing into
the perfotating interval increases, the
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3Tanax obpaso-
BaHWA NPoOBKU 1
B 3aBUCUMOCTU
OT KOHCTPYKLWK
CKBaMMWHbI MEHRA-
erca paKkumnoH-
HbIi cOCTaB npo-
6KM, KOTOpBLIN
npeponpeaens-
€T U3MeHeHue
npon3BoanTENL-
HOCTU CKBaXMH.
C ysenuueHuem
ryBuHbl cnycka
oHTaHHbIX TpY6
B 30HY UHTEpBa-
na nepgopaumm
CopepxaHue

Q
0,75
0,5
1
0,25
2
3
. 0,05 01 015 Kk,

Puc. 2. 3aBUCMMOCTb OTHOCHUTENBHOTO
pebura Q ot k,r’k"ﬂ Mnpu NONHOM NEPeKpPbITHY
NNacToB npo6Kou:

1-h =1lm;2-h =5m;3-h =10m

Fig. 3 Dependency of relative flow rate Q
on k/k atacomplete bed ovelarring with

025

’ ok, *10°
np

Puc. 3. 3aBuCUMOCTb OTHOCHTENBHOIO

Aebuta Q ot k/ k,, MPU YacTMYHOM

nepeKpbITUM NNacToB npobKoi:

l—hnnzl H:z"h.u..=10”:3_hm=20 M

4—h, =30 m; MouHocTs nnacrah=50 M

Fig. 3. Dependency of relative flow rate Q on

k/! k..p at a partial bed ovelarring with a plug.

1.25 2.9 375

content of large
fractions in the
plug increases.
The well flow
capacity reduc-
tion, that is be-
ing operated
with sand plug
is a result of fil-
tering area re-
duction and an
increase of ad-
ditional resis-
tance. The value
of the resistance
depends on fil-
tration proper-
ties of the plug,

a plug.

KPVYNHBIX akK-
Py CIJ[J 1—hw=1m;2—hnp=5m:3—hnp=10m

Uit B npobke

1-h =1 Mi2—h =10m;3-h =20m;

4-h =30wu; bed thickness h =50 u filtration prop-

erties of the

yBENUYUBAETCA.

CHumeHre Npon3BOANTENLHOCTI CKBAXKMH, IKCNNYaTUPYEMbIX
C NecyaHoi NpobKoiA, ABNAETCA Pe3yNbTaTOM YMeHbleHUA
naowann uUnbTpaLumn U yBennyeHus AoNONHUTENLHOMO CO-
npotusneHus. BennyuHa storo conpoTuBneHua 3agucuT ot
(DUNLTPALMOHHBIX CBOMCTB NPOBKM, DUNLTPALMOHHBIX MapameT-
poB nnacTa (aHW30TPONMM Nnacra), pacyneHeHHOCTH NAacTa,
HEOJHOPOAHOCTU N0 NIOWAAN W Pa3pesy, a TaKKe BeNUYUHbI
06nacTu nepekpbiBaH1a naacta npobKoii.

MonHoe nepekpsiTue nnacta npobkoM. Mpu nonHom ne-
PeKpbITMM nnacta npobKoi CHUKeHUe ebUTa CKBAKMHLI TEeM
cyuwecTeeHHee, Yem Gonblwe TonwuHa nnacta (puc. 2). Tax,
Hanpumep, Npi COOTHOWEHWUM NPOHULAEMOCTEH NAAcTa U npo-
6Ky k/k =0,01 v Tonwmke nnacta h=1 M Npou3BOANTENLHOCTS
CKBaXWHbI yxyawaerca Ha 8 %, a npu h=10 M cOOTBETCTBEHHO Ha
80 %. MNpu nocTosHHOM TOALMHE NAacTa NpPOU3BOAUTENLHOCTL
pe3Ko yxypwaerca c ysennyenuem k/k ot Hyna go 0,01.

HacTuuHoe nepekpeITHe nnacra npobKot. Npu yactuyHom ne-
PeKpbITy 33608 CKBaXMHbI NPOBKOIA, T.e. npu h>h_, 3aBucumocts
OTHOWEHWA CyMMapHOTO feBUTa CKBAXMHbI C npoﬁp;{oﬁ K 06wemy
nebuty 6e3 npobku Q ot k/k , (puc. 3) umeeT TOT Xe KayecTseH-
HbIl XapaKTep, YTO W NPX NOAHOM NEPeKpPLITUN NNacTa npo6Ko#,
HO C pe3Kum W3MeHeHWeMm B 06/1aCTH 3HAYUTENbHO MEHbLIMX
OTHOCUTENbHLIX NpoHUUaemocTeit (k/k = 6au3Ko K Hynio). Takum
0bpasom, 30Ha, nepekpbiTan NPoBKoHA, NpakTUYecky He paboTaer.
CnepoBarenbHo, NpuU HanuuMW HENPOHMLAEMbIX NPOMAACTKOB B
pa3pese 1 06pa3oBaHIm NecyaHbix NPOBOK HIKE HENPOHULAEMOTO
nponnacTka oTpaboTKa ra3oHOCHOTO MIACTa HUMKE HeNpOHHULIaeMo-
ro NPONNacTka NPOUCXOAUT BECbMA He3HAYUTENLHO.

Cnencreuem 06pa3oBaHus necyaHbix Nnpo6oK ABAAETCA CHU-
KeHue febuTa CKBaXMH, @ BO MHOTMX CYYasnX 1 HEBO3MOXKHOCTS
ux pantcHeuwei akcnayarayun. Cokpawerme nebuta npusoguT
K CHUMEHWIO CKOPOCTM rasa, YTo He nossonger obecneunTs
NOMHBIN BLIHOC KOHJEHCALUMOHHOM MUAKOCTY ¢ 33607 1 BeyeT
33 060/l OCTaHOBKY CKBaXMHbI. Hesasucumo oT npuymH no-
ABNEHUA NecKa Ana obecneyeHus HOPMaNbHOM IKCNNYaTaLUM
CKBaXWHbI ero cneayet yaanate. lpu 3tom oTpuuarensHoe
BO3/IeACTBME HA MNACT AOMKHO BbiTb MUHUMaNbHbIM. C 3TOl
UENbIO NPOMbIBKA MUHUCTO-MNecYaHbix NpoboK NPou3BOAUTCR
C 0TpaboTKOW Ha thakenbHyio MMHWK. MPOMBIBKA MUHUCTO-
necyaHblx Npo6ok sBnAeTcs Haubonee pacnpoCTpaHeHHbIM
BUAOM paboT, KOTOPbLIH NPOBOAMTCA B NOCNEAHEE BPEMS Ha
PA/le MECTOPOXAEHUIA, HAXOAALWMXCA Ha NO3AHEN CTaguM 3KC-
niyatauuu. Ha ckeamwuHax BeliHranypoBcKkoro Mectopoxaerus
000 «Hosbpbckraspobuivay ans yaaneHus necyasix npo6ok
NPUMEHAIOTCA Haubonee 3PMEKTUBHLIE TEXHONOMN, CBA3AH-
HbI€ C MCNONB30BAHNEM KONTIOBUHIOBLIX ycTaHoBOK (M-10) ¢

bed (formation
anisotropy), ruggedness of the formation, heterogeneity of
area and section, as well as values of bed overlapped with

a plug.

The complete bed overlapping with a plug. When the
bed is entirely overlapped with a plug, the thicker the bed,
the less is the well flow rate (fig.2). For example, when re-
lation of the plug and bed is k/k =0,01 and bed thickness
h=1m the well flow rate decreases by 8 %, and accordingly
when h=10 m, by 80%. When the bed thickness is constant,
the flow rate sharply decreases with the increase of k/k
from 0 to 0.01. '

The partial bed overlapping with a plug. By partial
borehole bottom overlap with a plug, that is h>h , the de-
pendancy of relation of total well capacity with plug to total
well capacity with no plug Q from k/k  (fig.3) has the same
quantitative character, as complete bed overlapped with a
plug, but with sharp change in the area of significantly lower
relative permeabilities ( k/k is about 0). So the area blocked
with a plug almost has no production. Accordingly, should
there be any non-permeable beds in section and building
up of sand plugs below non-permeable bed the gas-bearing
stratum debugging below non-permeable stratum efeects in
insignificant extent,

The consequence of sand plug buildup is a flow rate decrease,
and in many cases to impossibility of its further operation.
Flow rate reduction leads to descreased gas velocity, that does
not provide complete carryout of condensation water from
bottomhole zone and leads to well shutdown. Independently
from the reason of sand appearance, and in order to provide
normal well operation they should remove the sand. They
should provide minimal negative effect to the seam. For this
purpose the flushing of clay-sand plugs effect with gas head-
ing to flare. The flushing of shake-sand bridges is the most
wide-spread kind of activity, that is employed by a number
of fields, that are on a later stage of development. In order to
remove sand plugs they apply the most effective technologies
with coiled tubing units (m-10) with 38 mm tubing string
0.D. on wells of Vyngapurovski field, Noyabrskgazdobycha.
They use special solutions as flushing fluid: two-phase foams,
condensate and so on. However the flushing technologies of
shake-sand bridges with the above mentioned solutions have
anumber of disadvantages, such as:

* heavy hydrauliclosses inside coiled tubing, stipulating high
wellhead pressures while operating (up to 10-12 mPa), that
leads to destruction of structure of foam solutions due to
its insufficient stability;
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TEXHOIO0TMUN N OBOPYOBAHUE/TECHNOLOGIES & EQUIPMENT

6e3mythToBOI AnMHHOMepHO# Tpyboit (BIAT) puamerpom 38 mm,
I'Iva 3TOM B Ka4eCTBe NPOMbIBOYHbIX }RHﬂKOCTEﬁ WCNONbL3YIOTCA
cneLuanu3npoBaHHble pacTBopsl: AByxdasHble NeHbl, KOHAEH-
caT u T.4a. OAHaKO TEXHONOrMK NPOMbIBKKM NecHaHo-rMUHUCTLIX

' HDDGOK C laHHbIMW pacTBOpaMy UMelT pAf CYUWECTBEHHbIX

HefoCTaTKoB. Takux, HanpUMep, Kak:

e fonbwue rugpasnuyeckue notepu no BT, obycnosnnsaio-
l¥e npu npoBefeHuK paboT BbICOKWE YCTbEBLIE AaBNEHUSA
(R0 10 - 12 MMa), npuBoasALLne, B CBOI 04epefib, K paspylue-
HUIO CTPYKTYPbI NEHHbIX PACTEOPOB W3-3a WX HE10CTATOYHOM
ctabunbHocTy;

® HU3Kas CKOPOCTb BOCXOAALLEro NOTOKA, He Bcerga obecne-
YMBAIOLLETO MONHbIA BLIHOC NECKA U3 CKBAXMHLI U Ap.;

® TMAPOMOHWTOPHOTO AEMCTBUA CTPYW HE BCeraa A0CTaTouHO
ANA pa3mblBa NecYaHo-rmMUHUCTON NPOBKMU.

CywecTeyer elle pag nepeMeHHbIX BEWYMH, BAMAIOWMWX Ha
3 (PEKTUBHOCTb O4UCTKM CTBONA NPU UCMONL3OBAHUU KONTIO-
6uHra. B uccneposanuax [2] onpegenanock TakKe geicreme
APYrUx NepeMeHHbIX, BIUAKOWMX HA pa3pyleHne necyaHo-
TAMHUCTON NpobKu:

® pa3mepsl TBEPALIX (PParMeHToB;

® Bug KuAKoCTH (hnonpaa);

® \roN OTKIOHEeHUA;

® 3chcbekT MHoroazHoro notoka (cTpym);

® TUN BNPLICKMBAIOLLEro YCTPONCTBa.

Pasmepsl msepdbix ¢pazmermos. Peaynstatsl npeablayumx
uccnefoBaHuid [3] nokaszanw, Yto TBepAble YaCTULbl, CO3AAIOLME
camble GoNbLUWe TPYAHOCTH NPH OYMCTKE CTBONA CKBAXMHbI CNO-
cofom CTauMOHAPHON UMPKYNALNK BOdbI, — 3TO GPaKLMOHHBIA
necok guametpom 0,76 mm. B uccnegoBaHum paccmatpuBanuch
TPU BUAA Pa3MEPOB YaCTWL: CKBEMMHHAA Nbllb, HPAKUMOHHBIN
necok, 0610mMKW BbiBypeHHo# nopogsl, wnam. MpeacraeneHHsle
pe3yneTathl CCNefoBaHWA 4acTul, [JEISJ"II-‘I‘IHOFI BENWYWHBI NOKA-
3bIBAIOT, 4TO NPU OYUCTKE FOPU3OHTANBHON CKBAKMHBI C BBICOKOW
CHKOPOCTBIO HAarHeTAHMA 60J1bLI.II-"IE Nno pasmepy 4acTulbl BBIHOCATCA
nerye, 4em medblmne [2]. Npu HU3KOA CKOPOCTU HarHeTaHMA
pocturaetcs obparHblit pesynbTar. AHanu3 nokasbiBaer, yTo yc-
TaHOBUBLUAACA CKOPOCTL OCefaHWA ANA 4acTul necka paimepom
0,84 mm cocrasnset 0,128 m/c, a gns 2 mm — 0,274 m/c. [TockonbKy
rpaHynoMeTPUYECKUiA COCTaB Necka B NpobKe 4OCTATOMHO pasHo-
06pa3seH, To pacyeTbl CeayeT NPOBOAMUTS € YYETOM MAKCUMANbHBIX
pa3mepoe Nec4MHOK, BbIHOCHMMBIX Ha NOBEPXHOCTh. C‘{HTBETCH,
4TO 1R 0OECNEYEHIA NOABEMA NECKA B BEPTUKANLHON CKBAMMHE
CKOPOCTb BOCXOAALIEro NoToKa MUAKOCTU JONMHA NpeBbiWaTh
VCTaHOBMBLIYIOCA CKOPOCThL OCefiaHuaA B 1,5-2 pa3a, a B ropu30oH-
TanbHbIX yyacTkax — B 10 pas.

BnuaHue suda xudkocmu. B kayecTse NPOMbIBOYHbBIX UCMOb-
3YI0T [1Ba TUNA XXMAKOCTEN — HBIOTOHOBCKIUE U HEHBIOTOHOBCKME,
K nepsoii rpynne oTHOCATCA BOAA, CONAHBIE PACTBOPLI HA BOAE,
YIMeBOAOPOAHbIE MUAKOCTU (AM3eNLHOE TONNUBO, O4ULLEHHARA
HedTh U T.n.). Bce OHU UMEIOT NOCTOAHHYIO BA3KOCTD.

MoMUMO ONMCAHHBIX UCMONB3YIOT CHUMAEMbIE HUAKOCTH,
cofepxaume ras. K HUM e, npasfa c onpeaeneHHoi yc-
NOBHOCTbIO, MOTYT BbITh OTHECEHBI W NEHbl, MOCKONbKY OHM
npeacTasnaioT coboi ra3oMuAKOCTHYIO 3Mynbeuio. Mcnonb3o-
BaHUe NeH B Ka4eCTBe NPOMbIBOYHbIX MUAKOCTEH 0BYCI0BNEHO
CTPeMIeHWeM CHU3UTL TMAPOCTATUYECKOE JaBNEHUE HA NNacT
NpW BLINONHEHWK TeXHONOTMYecKUX onepauuii. B page cnyyaes
MOXeT 06pa30BbIBaTLCA NOTOK MUAKOCTH B BUAE naeHKn MO
(neHoobpa3yiouei MUAKOCTH) + KOHAEHCALMOHHOM BOAbI, Ha-
npasfieHHbll CBEPXY BHU3, KOTOPbIA NEPEHOCUT YACTULbI MECKa
06paTHO Ha 3aboii. [pefoTBPaTUTL 3TO ABNEHME MOMKHO, ECITH
obecneunts TYypOyNeHTHLI pexum TeueHus pabouero donaa
no BCeMy NonepeyHoMy CeYeHNo TUATOBOI KONOHHBI.

Bnusarue yena ominoHeHUsA. IKCNEPUMEHTANbHBIE JaHHbIE
nccnepoBaHuMA CBMAETeNnbCTBYOT O TOM, YTO CamMaf HU3KAaA
CKOPOCTb MUAKOCTU pa3euBaeTcs nog yrmom 60°, 3HayuTensHas

* low velocity of upstream, that not always provides for
complete sand carryout from the well and so on;

® jetaction of the stream is not always enough for shake-sand
bridges flushing.

There is a number of variable values, that affect the wellbore
clening efficiency with coiled tubing. Research [2] deifned
other variables, that affect destruction of sand-clay plug:

* size of solid fragments;

kind of fluid;

inclination angle;

effect of multy-phase flow;

kind of injecting device.
Size of solid fragments. The results of former researches [3]
have shown that solid particles, that create the major problems
during wellbore cleanout with stationary water circulation
—is fractional sand, size 0.76 mm. In the present research we
review three particles sizes: well dust, fractional sand, drilling
cuttings, slurry. The represented results of particles research
show that cleaning horizontal well with high injection speed
bigger particles are carried out easier than smaller particles [2].
Lower injection speeds show contrary results. Analysis shows
that accepted speed for sand particles settling, size 0.84 mm
is 0.128 m/s and for 2 mm is 0.274 m/s. As granulometric sand
content in the plug greately varies, the calculations should con-
sider the maximum size of sand particles that are to be carried
out to the surface. It is considered that in order to provide sand
movement in a vertical well the fluid velocity should exceed
the settling speed in 1.5-2 times, and in horizontal sections
in 10 times.

The influence of fluid type. As flushing fluid they use two
types of fluids — Newtonian and non-Newtonian. Water, brine,
hydrocarbon fluids (diesel, purified oil and so on.) are referred
to the first group. They all have constant viscousity.

Besides fluids we described they employ compressible flu-
ids, that contain gas. To these fluids could be referred (with
reservations) foams, as they represent gaseous emulsion. The
use of foams as flushing fluids is determined with intention to
reduce hydrostatic pressure affecting bed while fulfilling tech-
nological activities. In a number of cases there could appear
a fluid stream as a film of foam-forming liquid + condensate
water, the is headed top-down, that carries sand particles back
to bottomhole zone. It is possible to stop this, in case there
is a turbulent flowing mode of working fluid along all cross-
sectional area of production tubing.

The influence of inclination angle. The experimental research
data proves that the lower fluid velocity arises at angle of 60°.
The significant difference in purification efficiency while using
different fluids, for example water, when purification effects
not horizontally but at angle of 65°.

The influence of multy-phase flow. The operation with multy-
phase flow is very complicated, and if it is conducted not in a
correct way, the effect would be minimal. But, if to include a
gaseous phase, as a component, solid particles are removed in a
very efficient way. Fig. 4 and 5 show application of multy-phase
flow and its influence to different gas containing fractions.
The addition of gaseous phase to volumetric gas-containing
fractions (50 %) at a stationary water circulation could cause
50 % improval in a wellbore cleaning efficiency. The cleaning
efficiency shows only 10-20 % growth. If a wellbore was 80 %
clean with application of water, with a gas phase it is possible
to acheive 85 % increase in cleaning efficiency. It is especially
efficient to include gaseous phase into working fluid in low-
pressure formations, and in cases when there are restrictions
duy to low formation pressures.

As shows fig. 4, the application of gaseous phase for removal
of solid particles gives an insufficient effect, if relative fluid
velocity with addition of surface-active materials is high.
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pasHULa B CTENEHW OYMCTKU NPU 1c-
NoNb30BAHMU PA3NUYHBIX MUIKOCTEH,
B TOM YUCNE, HANpUME, BOIbI, BO3HU-
KaeT, Koraa 04MCTKa NPOU3BOJMTCA He
rOpM30HTaNbLHO, @ NOA yrnom 65°,
Bnusnue mHoeogasHozo nomoka.
Pa6oTa ¢ MHOrOda3HLIM NOTOKOM
O4YeHb CNOXHA W ecin BuINONHASTCSA
HenpaeunbHo, T0 3deKT 0YUCTKU
MUHUMaNbHBIA. Ho ecnu BKAYMTL B
KayecTee KOMNOHEHTa rasosyto dasy,
TO TBEP[ble YacTULbl YAANAIOTCA 0YeHb
adektvBHo. Ha puc. 4 u 5 nokasaHo
nprMeHeHue MHOrohasHoro NoToKa
€ro B/UAHME Ha Pa3fnyHble ra3ocoaep-
Hauwue dparumu. lobasneHue razosoit
(ha3bl K 06beMHOMY ra30coAepaHuio
bpakumit (50 %) npu cTaymoHapHom
UHPKYANPOBAHWM BOABI MOMKET YNy4-
WUTL OYUCTKY CTBONA CKBAMMHLI Ha
50 %. IDOEKTUBHOCTL OYUCTKM B ITOM
cnyyae yBeNnu4uBaeTca ToNbKO Ha 10—
20 %. TaK, ecnu CTBOJ CKBAXMHbI Obin
o4nuieH Ha 80 % c npumeHeHWeM Bobl,
TO C ra3oBol asoi MoXHO JoBUTLCA
yAaneHus wnama Ha 85 %. [lawe npu
O4MCTKE BOAOW € fobaBneHnem ra3zosoi
Ga3sbl 3 heKTUBHOCTL OYUCTKM yBe-
nuumnsaetca. OcobeHHo addexTusHo

BBEfIeHMeE B paboyyIo MUAKOCTb ra30B0iA (hasbl B HU3KOHAMOPHbIX
NnacTax U B Tex Cayyasx, eciu CylWwecTBYIOT OrpaHuyeHmns u3-3a

HU3KWUX NNACTOBLIX AABNEHUIA.

Kak nokasaHo Ha puc. 4, npumeHenve ra3osoit tasel gns
YAAneHua TepAbIX TeN A3ET HE3HAYUTENbHbIN 3D dEKT, ecnu oT-
HOCUTeNbHAsA CKOPOCTb MuaKocTy ¢ gobaskon MAB eblcoka. Kak
TONLKO OTHOCUTENbHAA CKOpPOCTb Muakoctn ¢ NAB cHumxaercs,
3(eKTUBHOCTb YAaNeHUs TBEP/bIX TeN 3aBUCUT OT 0BBbEMa ra3o-
Boit (ha3bl. Cpasy nocne BBefieHus ra3oBoit asbl 3hdeKTUBHOCTS

yAaneHua TBEPAbIX TeN CHUMAeTcH.
3atem, no Mepe NOCTyNAeHUA rasa, oT-
HOCUTENBHAA CKOPOCTL BO3pacTaeT, uto
ynyywaet 3pPeKTUBHOCTL yaaneHus
TBEPAbIX TeN.

Ha puc. 5 nokasaHo BiusHue BBe-
AEHUA B CUCTEMY rasa, yBenu4yusaio-
LWEro ONTUMANbHYIO CKOPOCTb OYUCTKM
necyaHoit npobu konTobuUHrom. Tpu
KPUBbIe AEMOHCTPUPYIOT BANAHME
BBEJIEHUA Pa3NuyHbIXx 06bEMOB rasa
Ha CHUXEHWE CKOPOCTM KUAKOCTM
NP1 COXPaHEHUU NOCTOAHHON KOMBU-
HWPOBAHHOW CKOPOCTH MOTOKA.

Ecnu raz Bsoautca npu Gonee
BbICOKWUX CKOPOCTAX NOTOKa, ero0 BAU-
AHWE 3HAYMTENbHO 60nb|.ue, HeMm npu
Bonee HU3KMX CKOPOCTAX NOTOKA. Yem
Bonslie 0b6vem nogasaemoro raa npu
nocTosiHHOW 06wWwel KoMBUHUPOBaH-
HOI (COBMECTHOI) CKOPOCTM NOTOKA,
Tem Gonbuwe nagaet onTUManbHas
CKOpPOCTb NPOMBIBKK KGHTIOﬁIr"IHFDM,
HO 3((PeKTUBHOCTL YIANeHWA TBEPLIX
T€J/l YBeNMYMBAETCA NPWU Noaaye rasa
C HEM3MEHHOW CKOPOCTBIO TeYeHUs
KUAKOCTU (CM. puc. 4). CnoxHocTs
npouyecca MHOroa3sHoOro NOToKa
CO3/@eT MHOTO TPYAHOCTE! NpK Nojse-

110 IberTMBHOCTL 0UMCTRM, %o/ Cleaning efficiency,%
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BespasmepHan CHOPOCTL PA3PYWIEHUA NECYAHO-TAWHKCTON npofikm,/
Dimensionless speed of bridge removal

Puc. 4. Tpadmk BAMAHMA ra3oBoi (a3ssi:
1, 2 = HM3KMIt yaenbHeIW Pacxof Bogsl,
Pa3nuYHeIe CKOpPOCTKM Nofayun rasa;

3 — HM3KWA YAENbHBIN PACXOL BOAB,

HW3KanA CKOpOCTL NOAAYM rasa;

4 — HW3KaA CHOPOCTh NOJAYM BOAGI;

5 ~ BeiCOKanR CKOPOCTL NDAAYM rasa

Fig. 4. Chart of gaseous phase influence
1, 2 —relatively low flow rate of water, various
speeds of gas feeding;

3 - relatively low flow rate of water, low speed of
gas feeding;

4~ relatively low speed of water feeding;

5- relatively high speed of gas feeding

As the relative speed of fluid with
surface-active materials declines,
the efficiency of solid particles re-
moval depends on volume of gaseous
phase. Straight away after addition
of gas phase the efficiency of solids
removal declines. Afterwards, as gas
gets inside, the relative velocity in-
creases, that improves efficiency of
solids removal.

Fig.5 shows the impact of gas intro-
duction to the system, that increases
optimal velocity of cleaning of sand
plug with coiled tubing. Three curves
show impact of three differnet gas
volumes on fluid velocity reduction at
a constant compined flow velocity.

If gasis being introduced at higher
flow velocities, its impact is signifi-
cantly higher comparing to lower flow
velocities. The more is the volume
of introduced gas at constant total
combined flow velocity, the more is
the optimum flushing velocity with
coiled tubing, but the efficiency of
solids removal increases at a gas feef-
ing at a constant fluid velocity (fig.4).
The complexity of multy-phase flow
created many difficulties at summing

up. The large amount of data is necessary to correlate in order
to predict precisely the influence of gas phase to optimal speed

and well bore cleaning efficiency.

OnTuManeHan chopocTk notoka B BAT, m/c
Optimal flow velosity inside CT, m/s

Yeenuyerue oblien ckopocTu
CTPYM Ha BLIXOAE M3 Hacapku
Increase of total speed of liquid,
leaving nozzle

-\-"“'-n-.&uu.
. -.HCT-H.HHOE 0bvemMHOe raaocunebikéﬁ-we, 'Vu

Puc. 5. TpathuK BNUAHMA rasosoro

CoAepaH1A B NPOMbIBOYHOM HUAKOCTH

Ha OTHOCUTE/IbHYI0 CHOPOCTh NOTOKa VB

KonoHHe BAT:

1 - obuwaa ckopocTh noToka 1;

2 — 0BWan cKOpPOCTL NOTOKA 2;

3 - oblwan cHopocTs NoToka 3

Fig. 5. Chart of gas content affecting the

relative speed of flow V_ inside tubing string

1 — total flow velocity 1;

2 - total flow velocity 2;

3 - total flow velocity 3

Conclusion. On a basis of research study and analysis of bore-
hole cleaning it is possible to make following conclusions.

The optimal cleaning speed with coiled tubing depends on
well bore inclination angle, king of fluid, size of solid particles
and kind of nozzle. The nozzle with correct diameter and aim-
ing at surface of the plug provides cleaning efficiency.

Rheology of flushing fluids plays an
important role in solids removal, and
the most optimal resuls are obtained
in case the fluid, employed in vertical
flow, has low viscosity, and in order to
increase carry-out capacity they use
foam or multy-phase system of hole
cleaning.

The beneficial action from re-
moval to a great extent depends on
plug properties, wall-building bed
properties(formation anisotropy),
formation ruggedness, heterogene-
ity in area and section, as well as on
formation blocking area.

The major troubles while condiction
operations aimed at plug removal with
coiled tubing units arise at fileds on
the latest stages of development:

1) high underpressure (up to 0.1-
0.3) and this leads to flushing fluid
absorption;

2) due to high density of sand-clay
plug the jet effect is not enough for
its removal.

In order to deal with the troubles
and increase destruction velocity
of shake-sand bridges specialists of
SevKavNIPIgaz developed special
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AeHuu uToroe n 0b0bweHnn pesynsratos. bonbuwoe KonuyecTso
AaHHbIX He0BX0AMMO NOABEPTHYTL KOPPENaLMK, 4Tobbl Haubonee
TOYHO MPOrHO3MPOBaThL BAMAHME ra30BON (ha3bl HA ONTUMANLHYHO
CKOPOCTb M 3PHEKTUBHOCTE OYUCTKI CTBONA CKBAKMHBI.

BbIBDAhI. Ha ocHose JKCNepuUMeHTaneHOro uccnefoBaHua
1 aHanKu3a npouecca OYUCTKU CKBAKMHHOTO CTBONA MOMHO
CAenarb cnepyioluine BoiBoAbI.

OnTUManLHas CKOPOCTb OYUCTKU KONTIOBUHTOM 3aBUCUT OT
YIna OTKNOHEHUA CTBONA CKBAKMHbI, BUAA MuakocTu (dhnonga),
pa3mepa TBepfblx YacTuu u Tuna Hacagku (hopcyHkm). Hacagka
C NpaBuneHO ﬂO,ﬂOﬁ]}aHHHM AWAMETPOM W HanpaefleHWem Ha
paspylaemyo NnoBepxHocTh Npobku obecneynsaet apdekTns-
HOCTE Npouecca O4HUCTHM.

Peonorua npoMbiBOYHBIX JUAKOCTEN UFPAET BAXHYIO PO B
VAANeHUN TBEPAbIX TE, U CamMble ONTUMaNbHbIe pe3ynLTarthl No
QUUCTKE A0CTUrATCA B TOM CyYae, ecnu haoug, Ucnoibaye-
MBI B TYpOYNEHTHOM NOTOKE, UMEET Manyto BA3KOCTh, a AN yBe-
NUYEHNA CNOCOBHOCTH BbIHOCA TBEPALIX YACTHL, MCNONL3YETCA
neHa unu MHOrCldJaSHaH CACTEMA OYWCTKKW CTBONA CKBAMMWHBI,

MonoxutensHbln 3G QeKT oT yaaneHus Bo MHOTOM 3aBUCUT
0T CBOWCTB NPOGKM, QUNLTPALMOHHLIX NapamMeTpos nnacra
(aHu3oTponuu nnacTa), pacyNeHeHHOCTH NAacTa, HEOAHOPOA-
HOCTM MO NAOWAAWN W paspesy, a Takke BeNUYUHbI 0BnacTu
nepekpbiBaHWA nnacra.

Hanbonbwue TpyaHocT npu nposefeHun onepauuin no
yaaneHuio npoboK NpH NOMOWM KONTIOMHIOBLIX YCTAHOBOK
BO3HUMKAIOT Ha MECTOPOMAEHUAX, BBIXOAALMX HA 3aKNOYNTENb-
HbIW 3Tan aKcnayaTauum:

1) seicokue AHMN[ (8o 0,1-0,3) BnekyT 3a coboit nomouleHne
NPOMbIBOYHON HUAKOCTH;

2) 13-3a BLICOKOW NAOTHOCTU NECYAHO-TNMHMCTOM NPOBKK
rMAPOMOHUTOPHOTO BO3AENCTBUA CTPYW HEAOCTATOYHO ANA ee
pa3mblBa,

[na ycTpaHeHuA 3TUX He[OCTaTKOB U NOBbIWEHUA CKOPOCTH
paspylweHnua necqaHo-mMmuHKUcTbIx npobok cneyuanucramu OAQ
«CesKaeHWMWras» 6bino paspabotaHo cneunansHoe rugpo-
ynapHoe ycrpoitcteo Y-C-56, koTopoe no3sonser coyetars Kak
rMAPOMOHMTOPHOE BO3AENCTBME HA NPoDKY, Tak U MexaHuyec-
Koe. [uapoyaapHoe YCTPONCTBO BKAKYAIOT B TEXHONOMMYECKYIO
OCHACT-Ky (pUC. 6) HM3a KONOHHBI TMBKMX TPYD W CNyCKAKT B
CKBaMMHY. [a3 U3 cocepHen CKBAXMHBI UNU W3 WNeiitha nocTy-
naet Ha gerasarop 10 u 6ycrepHyio yctaHoeky 11 (ans Habopa
HeobX0AMMOro AABNEHUA) U NOAAETCA B CKBAXMHY OIS 3anycKa
ycTpoicTa. [lanee arperatom 9 U3 eMKoCTM 12 yepes TPOMHUK
8 nopaetcs pacyeTHblit 06vem MO 3 B kononHy BAT ycTaHoBKM
M-10 npu coBmecTHoI nogaye rasa 1 6ycrepHoit ycraHoekoit 11.
Mpu npokayke paboyas MMAKOCTL, NPOXOAA YEpes YCTPOICTBO,
CO3/aeT nepenaj AaBNeHUs Ha HacafKax BHELWHero yaapHuKa
u npu nepenage 8 AP = 1+1,5 MIa Ha ycTpoiicTee BO3HUKAET
nepebii yaap BHeWHeNR KOPOHKOW YAAPHMKA C COXpaHeHWeM
nofgayun paboyeit HUAKOCTM HA HACAMKAX BHEWHEro yAapHU-
Ka, 4TO NO3BONAET MCNONb30BaTh FMAPOMOHUTOPHbIA 3thdekT
ANA YNYYIEHUA PA3pYWEHWs U pasMbiBa NecyYaHo-rMUHUCTON
npobku. OQHOBPEMEHHO NOANPYXMHEHHLIA KnanaH nop peiic-
TBWEM pacHeTHOro nepenapgd fgasneHus MUAKOCTH HayuHaer
ABUraTbCA BHM3, 06ecneynBas OTPbIB CEANA OT LEHTPATOPa, 3T0
NPUBOJIUT K NOAAYE MUAKOCTU NOA nepenagom aasneqns AP =
2+2,5 MMa B oceBoil KaHan ceana C NOBbILEHHLIM PACXOAOM,
uto obecneynBaeT BO3AedCTBHE CTpyel paboyeil MUAKOCTH
Ha NecyYaHo-rMUHNUCTYI0 NpobKy B UMNYALCHOM pexume. Cepno
C KOPOHKOW nepemeulaeTcs ¢ GONbLIOH CKOPOCTLIO B CTOPOHY
necYaHo-rMUHKCTON NPOBKM, MPOMCXOAMT YAAP NO Hell C ee pas-
pywexnem. U3-3a Bbibpoca MuaKoOCTM Yepes 0ceBoi KaHan ceana
NPONCXOONT pe3Koe yeennyeHue pacxoa U nafgeHne fasneHdun B
TMAPOYAAPHOM YCTPONCTBE, YTO NPUBOAMT K BO3BPATY BHELWHEro
U BHYTPEHHEro yapHUKOB YCTPOICTBA NPYKUHAMM B UCXOAHOE
nonoxeHue.

hydraulic impact tool UG-S-56, that allows combining jet and
mechanical actions. Jet-impact tool is included as a part of
production tools (fig.6) of BHA and that it is run in hole. Gas
from neighbour well or loop enters degasser (10) and booster
unit (11) (in order to achieve the desired pressure) and than is
forwarder into the well to actuate the tool. By unit 9 from tank
12 via t-connector 8 a design volume of POZH 3 is supplied to
couled tubing string of M-10 unit, at a mutual gas 1 supply with
booster unit 11. Working fluid passing the device generates
pressure drop inside nozzles of outer plunger, and when pres-
sure drop is AP = 1+1,5 mPa, the tool generates the first shock
with outer crown, the fluid feeding on nozzles of outer shock
worker, that allows to use jet action to improve plug flushing.
At the same time the spring loaded valve under the influence
of pressure drop goes down, providing detachment of seat from
centering device, that causes fluid supply under the pressure
drop of AP = 2+2,5 mPa into the flushing hole of the seat with
increased rate, that provides pulse action of working fluid flow

Puc. 6. Cxema 06BA3KM YCTbA CKBAKMHbBI NPU NPOMBIBKE NecYaHo-
FAWHUCTBIX NpoboK

1-ras; 7 - KormoBuHrosan yeraqoeka M-10;
2 — newa; 8 — TPOAHINK;
3-raz+ NOX; 9 - arperar LUA-320;

4 — ruppoyaapHoe yerpoiicteo YI-C-56;
5 - necyaHo-muHKUcTan npobxa;
6 — thakensHan NUHKUA;

10 - cenaparop;
11 - BycTepHan ycTaHoBKa;
12 - emkocte ¢ NOXK

Fig.6. The draft of wellhead piping for shake-sand bridges flushing

1-gas 7 - coiled tubing unit M10
2 — foam 8 — t-connector
3 - gas+ POZH 9 - unit CA-320

4 - hydraulic impact tool UG-5-56
5 — shake-sand bridges
6 — flare

10 - separator
11 - booster unit
12 - tank with POZH
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B pesynbtate nop peicTBueM rugpomoHUTOpHOTO 3dhdexTa
W YAAPOB BHEUWHER W BHYTPEHHE! KOPOHOK NPOUCXOAUT -
(eKTUBHOE paspylieHne NecyaHo-MUHNUCTON NPOBKK U BLIHOC
MexaHWYEeCKUX YacTuL U3-3a YBENMYEHHOrD pacxoda paboyei
HUAKOCTU B MEXTPYOHOM npocTpaHcTBe,

flaHHOe ycTpoiicTBO 6biN0 MCNOAL30BAHO NPU pPEMOHTE Ha
CkBaxuHe 195 BulHranypoeckoro mectopompaeHus. Pabotsl
No yAaneHuio MMHWUCTO-NecyaHoi Npo6KM NpoBOAUNOCH MpK
Cnepyoumnx YChoBUAX:

KoHcmpykyus u mexHudeckoe cocmosaHue CKBAXUHbI:

IKCNNYaTALMOHHAA KONOHHA — D = 168 mm,

rnybuHa cnycka aKcnayaTauMoHHON KoNoHHbI — 1060 M,

HKT — d = 114 mm, ciyueHs: Ha my6uny — 1004 M,

uHTepsan nepdopauiu — 1011 - 1041 m,

MCKYCCTBEHHBII 3a60i — 1048 M,

TeKylWni 3a6oin — 1017 m.

lapamempbi paboms! ckeamuHsl:

nnacrosoe fasnexne P — 1,94 Mlla,

cratuyeckoe aasnequne P - 1,81 Ma.

Cnyck ruapoyaapHoOro yCTpoACTBa B CKBAXKUHY OCYULECTBAAN-
s Ha konoHHe BT, nocagka Ha 3a6oit — Ha rybune 1017 M.
Moavem HcTpymeHTa Ha 10 M 1 3anyck ycTpoiicTea nopayeil
rasa npu nomolu 6ycTepHoi yctaHosku. [lasneHue B KONOHHE
BAT - 6 MMNa. 3akayanu B ckeaxuHy MOX arperarom LIA-320
(4 n/cek) B 06wéme 1,5 M° c nogaveli rasa bycTepHoIl ycTaHoB-
koi. Mpogaska nayku MOX rasom Benack ¢ 0fHOBPEMEHHbIM
CNYCKOM MHCTpyMeHTa npu faenexnuu 8 Mlla.

MOX nopasanace B Takom 06beMme, YyTOOL He 3arywnTh
ckBamHy. 06pa3oBaBLascA aapMpPoBaHHan MUAKOCTb Ha 3a6oe
NMPaKTUY4EeCKW ABNACTCA MUAKOCTLIO C MEHbLIENH NNOTHOCTbIO, 4EM
ncxopHas M0X, 4yro no3sonset obecneyunts rUAPOMOHUTOPHbI
3¢deKT Ha Hacaake [4]. O6beM aspupoBaHHOI MUAKOCTU HO-
CTaTo4€eH [N1A MeXaHU4YeCKOoro paspyweHns U pasMbiBa YacTul,
NecYaHo-MUHUCTOM NPo6KKM. A3pUPOBAHHASA KUAKOCTD, BbIXOASA
U3 Hacaaku, 06pa3syeT neHy, YTo NO3BONSET NOBLICUTL 3D deKT
NPOMBIBKM U BbIHOCA MEXaHWYECKMX YACTUL, Ha NOBEPXHOCTh.
Cyuectsyiouiue MeToabl NeHoobpa3oBaHua, Takue Kak: METog
BCTPAXMBAHUWA, MeTog B3OMBaHKA, MeTOp, npojyBaHuA Bo3gyxa
peann3oBaHbl B JAHHO TeXHONOTUK B NONHOM obbeme [5].

JanbHenwwue nogayn navex MO o6vemom 0,5 M* 1 raza Guiiu
npegHasHayeHs! AN NpopaboToK MHTEPBANOB U yCTPaHeHWs
NOCafoK ruAapoyaapHoro ycTpoicTea.

BocTurHyT uckyccTBeHHbii 3a60i Ha my6uHe 1048 M. 3a spe-
MA paboTsl B8 MHTepeane 1017-1048 m nony4yeHbl ABe NoCagKku
Ha rybuxax 1029 m u 1040 . Mocaakm 6Ny yaaneHsl nyTem
npopaboTKn MHTEPBaNa AONONHUTENbHOI Nogayei raza u MOX.
lMuHucTo-necyaHas npobka ypaneHa.

MonoxuTensHbiil IdEKT NpK yaaNeHun MUHUCTO-NeCYaHoil
NPOBKM AOCTUIHYT 3a CYET: COKPALYEHMA BPEMEHU Ha NPOBEfeHMe
onepauuu; ymeHsllenus pacxona MNOX; mexaHuyeckoro u rugpo-
MOHWTOPHOTO BO3AEMCTBUA HA TMMHUCTO-NECYaHYI0 NPOBKY.

_
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onto plug, that provides an impact, that destroyes the plug. Due
to outbyurst of fluid from flushing hole of the seat, there arises
sharp rate increase and pressure declining in hydraulic-impact
tool, that causes retrieval of outer and internal shock worker
with springs to initial position.

Asaresult of it under the influence of jet action and impacts
of outer and internal crowns there appears effective cleaning
of plug and carryout of mechanical particles due to flow rate
of working fluid inside tube space increase.

The given device has been used for servicing of well 195 of
Vyngapurovsky field. The activities were carried out under
following conditions:

production string - D = 168 mm,,

running in depth of production string — 1060 m,

tubing string - d= 114 mm, running in depth 1004 m,

perforating interval — 1011-1041 m,

artificial bottomhole zone - 1048 m,

current bottomhole zone - 1017 m.

well properties

formation pressure — 1.94 mPa,

static pressure 1.81 mPa.

The running in of hydraulic tool into the well effects via
tubing string, and installment to bottomhole zone at depth of
1017 m. The tool 10 m raise and launch of tool by gas feeding
with a help of booster unit. The pressure inside coiled tubing
string is 6 mPa. 1,5 m’ of POZH has been pumped inside the well
with init CA-320 (4 1 per second) with gas feeding with booster
unit. Driving of POZH pack with gas has been conducted with
sumultaneous tool running in at a simultaneous tool running
in under pressure of 8 mPa.

POZH has been supplied in volume not to kill the well.
The generated aerated fluid near bottomhole zone is a fluid
with lower density than initial POZH, that allows to provide
jet effect of the nozzle [4]. The volume of aerated fluid is
enough for mechanical destruction and flushing of plug.
Aerated fluid that comes out of the nozzle generates foam,
that allows to increase flushing efficiency and particles car-
ryout to the surface. Existing methods of foam generation,
such as: shaking, beating, blowing trough are implemented
in this technology [5].

Any further supply of POZH packs of 0.5m’ and gas were
intended to process intervals and setting of hydraulic impact
tools.

There has been achieved artificial bottomhole formation
zone, depth 1048m. During operating time in the interval
1017-1048 m were obtained two seatings, depths 1029 and
1040 m. The seatings were eliminated by means of interval
processing with additional gas supply and POZH. The plug has
successfully been removed.

The beneficial action while eliminating plug has been reached
at the expense of time reduction for the operation, reduction
of POZH flow trate, mechanical and jet action onto plug.

1. The operation of gas wells/ 0.M.Aliev, Z.S.Chugunov,
V.V.Ermilov and others — M.:Science, 1995. — 359 p.

2. Walker S. Lee G. Cleanoput of deviated boreholes with
coiled tubing//Coiled tubing, Oil and capital. - 2001. - No.1.

3. Workover and well drilling with coiled tubing/ S.V. Vain-
stock, V.I. Nekrasov and others. — M.: Academy of rock science,
1999. -224 p.

4. TagirovK.M., Gnoevikh A.N., Lobkin A.N. The development
of producing oil and gas beds with anomalous pressures. —M.:
Nedra, 1996. - 183 p.

5. Amiyan V.A., Amiyan A.V., Vasilyev N.P. Development of
oil and gas producing beds. M.:Nedra, 1980. — 383 p.
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TEXHOJIOI'NA BHYTPUTPYBHbIX
JIOBUJ1bHbIX PABOT:

PEAJIbHbLIE PE3YJIBLTATHI

Yuri Larchenko,

JSC Orenburg Gazprom,

Leo de Vries,

Weatherford Coiled Tubing Tools,
Moscow

v
Weatherford

Mop koHTponem gupektopa YIMHM u KPC
000 «Openbyprrasnpom» Anekcangpa Mnu-
yeea komnaHuein «Besepdopa» (MeHemmep
no paseutuio 6usHeca — Jlno [le Bpuc)
B NpoBefeHbl KOHCYNbTaLMK OTHOCU-
TenbHo BbIGOpa nyTeit peweHusa npobnem co
ckBaximHamu OpeHByprckoro Mectopoxe-
HuA npu nomowwm rubkux HKT. CosmecTHO €
TNaBHbIM MHXEeHepoM cekTopa Aobeiym Kpu-
em JlapyeHko 6bin oTo6paH KaHaugar.

Ha ckeammHe N2 227 Haxoaunca 3-goimo-
BbIiA 3aKpbiBalOWKMiA KnanaH «Camco», KoTo-
poiit 8 1993 r. 661 noBpeKAeH Ha mMybuHe
1364 M. B pe3ynerare HECKONLKUX MOMBITOK
W3BNeYL Knanad npu noMoLu cnycKaemoro
Ha KaHaTe WHCTPYMEeHTa NI0BMIbHAA Weilka
Bbina NOAHOCTLIO NOBPEXK/AEHA.

Bmecte ¢ uHxeHepHoi Bpuragoit Kom-
nannu «OpeHByprraanpomM» u KomnaHwed
«Besepdopa» Ana useneyeHns 3akpoigai-
wero knanaHa Geino BeibpaHo cnepywouiee
obopynoBaHne HU3a BYPUNBHON KONOHHBI:

o coefuHuTenbHAA MydTa rUBKUX
HKT;

° [BOMHOM OTKMHOW Knanau;

» rnapagnuyeckKoe pasbelUHUTENb-
HOEe YCTPONCTBO;

. akcenepatop yAapHoro Monorta
«Besephopay;

. ABYHaNpaeneHHbI yaapHbli MONOT
«Besephopa»;

° ruapasnuyeckas Tpybonoska.

Mocne c6OpKKM OCHOBHBIX Y3N0B M MHCTPYK-
Tama no TexHuKe HE30NACHOCTU Mbl NPOBENY
TMAPOUCNBITAHWA WU (hYHKLMOHANbHBIE UCTbI-
TaHWA Bcero obopynosaHus.

Ts MepBbiit npoxog 6bin caenaH ¢ npo-
MBIBOYHBIM CONNOM ANA 3anNONHeHWA CKBa-
HUHbI CONEHOIM BOAOW M OYUCTKM BEpXHeNn
4acTu 3akpelBatoulero knanaHa «Camcoy.

o Bropoit npoxopn 6bin cpenaH ¢
ABYHanpaeneHHbIM yAApHbIM MONOTOM «Be-

O puwii ﬂ:ElpHel-lKO.

000 «OpenByprraznpoms»,

Jivo fe Bpue,

«Besepdopn» (nogpaspeneHne
«MHCTPYMEHTSEI Ha TuBKmx
HKT»), Mocksa

THRU TUBING FISHING

TECHNOLOGY:
REAL RESULTS

OPEHBYPI

ITA3NPOM

Under the Supervision of A. Gli-
chev - Director of UPNP & KRS of
JSC OrenburgGazprom, Weatherford
was consulted (Leo de Vries , Wea-
therford Business Development
Manager) to advice for solutions
with Coiled Tubing on well problems
in the Orenburg field. Together with
Yuri Larchenko (Chief Engineer of
the production sector) a candidate
was selected.

In well # 227 there was a 3 Camco
shut-in valve damaged since 1993
at 1364 meters. Due to several
wireline operations, to try the re-
trieve the valve the fishing neck
was completely damaged. With
the engineering team of Orenburg
Gazprom and Weatherford the fol-
lowing bottom hole assemble was
selected to retrieve the shut-in
valve:

° Coiled Tubing Connector;
° Double Flapper Valve;
e Hydraulic Disconnect;

. Weatherford Impact Ham-
mer Accelerator;

. Weatherford Bi-Directional
Impact Hammer;

. Hydraulic Spear.

After the Rig up and Safety meet-
ing we started pressure testing and
function test all equipment.

% First run was with a wash
nozzle to fill up the well with brine
and to clean the top of the Camco
shut-in valve .

2. Second run was with the
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Mpumep c pacxogaom 130 n/muH
Example with flow rate 130 liter/min

YoapHasi cuna BHU3
Impact Force Down

o YpaapHas cuna BBepx
Impact Force Up

YpnapHasa cuna (Lbs)
Impact Force [Lbs]

0 250 500 750 1000 1250 1500 1750 2000 2250 2500
Cuna Beca Ha UHcTpymeHTe (Lbs)

Weight force on tool [Lbs]

YnapHbie xapakTepucTuKK yaapHbix MonoToe «Besepdopa»
Impacted performance on Weatherford Impact Hammer

3epcopa». lNocne ynapHoro Bo3feNCTBUA CBEPXY
BHU3 B TeyeHue 15 MuH ¢ ycunuem 400 kr n 110 n/
MUH Ha BEPXHIOK YaCTb KNanaHa Mbl Hadanu TAHYTL
Haeepx W yfapanyu CHWU3Yy BBEPX B TEYEHWE OHON
MUHYTBI C ycunuem 500 Kr, nocne yero knanaH 6sin
ocsoboXaeH.

Panee Takas paboTa npoBoaunach B KayecTse one-
paLuu N0 KanutanbHOMY PEMOHTY CKBAMUHBI.

3PPeKTUBHOCTL U3EPKEK Npu AaHHOW paboTe
oyeBUaHa. JlIOBUNbHbIE UHCTPYMEHTHI Ha rubkux HKT
KomnaHun «Besepdopa» — omnUHOE pelleHUe Kak
3TuX npobnem, Tak U NpuU Apyrux TUnax 3acopeHus
CKBAXMWUH 1 MOryT 6biTb 3heKTUBHOIM C TOYKM 3pe-
HWA 3aTpar aﬂbTepHaTHBOiTi KanuTanbHOMY pPeMOoHTY
ckBawuH. CoBMecTHan KomaHgHas paboTa KomMnaHui
«Besepdopa» u «laznpom» obecneynna Hagnexauyee
nnaHWposaHue M MHCTPYMEHTLI AN1s yCNelwHoro 3aBep-
weHua npoekta. O6ologHoe noHuMaHne npobnem co
CKBAY{MHAMW ABAACTCA KIIOYOM K YCNEXy 1 N03BOAMN0
BBECTYW JAHHYIO CKBAXMHY B 3KCN/YaTaLMI0 B paMKax
Blomxera.

YaapHble MOAOTHI NPUBOAATCA B AEUCTBUE MyTEM
HaKa4Kn MUAKOCTH U OAHOBPEMEHHOIO NPUNOKEHKUA
TAHYUIEr0 WA TONKAIOWEro YyCUAUA, U aKceneparop
npeacrasnser coboi NPoCTyio KONOHHY AUCKOBBIX
NPYHUH, KOTOpaA CKUMAETCA U OTNYCKAETCA yAapHbIM
monotom «Besepdoppy». YaapHaa cuna perynupyerca
NpUNoMXeHWeM Beca K MHCTPYMEHTY. OHa noytu B
25 pas npesblWaeT npunaraemblili K akceneparopy
Bec. 370 04eHb YA06HO ANA AAMHHBIX TOPU3OHTANb-
HbIX CKBaXWH, rije BOSMOMHOCTL UCNONIL30BaHUA ACA
orpaHuyeHa.

Weatlierford Bi-Directional Impact Hammer.
Afterimpacting down for 15 min and set down
400 kg with 110 ltr/min on top of the valve we
pulled up and impacting up for 1 minute with
500 kg before the valve was free

Before this work was done as a work — over
operation .

The cost — effectiveness of this work is clear.
Weatherford Coiled Tubing Fishing Tools are
a very good solution for these problems and
other well obstructions and can be a good
and cost effective alternative for work - over
operations. Combined team work bhetween
Weatherford and Gazprom provided the plan-
ning and tools for the successful outcome of
this project. Mutual understanding of the well
problems is the key to the success and brought
this well online under budget.

The impact hammers operate by pumping
fluid and simultaneously applying pull or push
force, and the accelerator is a simple column of
disc springs that is compressed and released by
the Weatherford impacted Hammer. Operated
by pumping fluid , Impact force is adjusted
by applying weight on the tool. Impact force
is to 25-times up of applied weight on ac-
celerator.

It is very suitable for long horizontal wells
where the chance to jar is limited.
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TEXHO10TMX N OBOPYAOBAHWME/TECHNOLOGIES & EQUIPMENT

NMEPCNEKTUBHbLIE HAMNPABJIEHUA
B TEXHOJTIOr'M NUSOJTALLMOHHBIX
PABOT c ncnonb30BAHUEM MMBKOM TPYEbI

PROSPECTIVE TRENDS
OF ISOLATING ACTIVITIES
TECHNOLOGY WiTH COILED TUBING

B.M. Kurochkin,
(Burovaya Technika — VNIIBT)

KonTiobuHroesie TexHoN0ruu B 061aCTH U30ALMOHHBIX paboT
B CKBa¥MHax UCMONb3YIOTCA CErOAHA HeonpaBAaHHo mano. B
HEKOTO]}Oﬁ CTENEHUW 3TO NPONCXOOMT U3-3a OrpaHU4eHHOoro ac-
COPTUMEHTA TaMMNOHAXKHbIX MAaTEPUANOB, NPUMEHEHNE KOTOPBIX
BO3MOMHO C y4eToM 0COBeHHOCTEN UCNONb30BaHNUA TMBKUX TpYO
Manoro AuameTpa, CBA3aHHbIX C NOBLILWEHHBIM CONPOTUBAEHMEM
npu WX NpoKayke.

[na 3 deKTUBHOCTU U30NALNOHHBIX PaboT B 06BOAHEHHBIX
cKkBawMuHax cneyuanucramu BHUUBT paspaboraHo HecKonbKo
TaMNOHa¥HBIX COCTABOB, KOTOPLIE C YCNEXOM NMPUMEHAIOTCA B
00ObIYHOM NpaKTUKe PEMOHTHO-M30AALMOHHBIX paboT (PUP) B
pAage paioHos [1].

Wupokoe pacnpocTpaHeHue nonyyunu (paspaboTka
BHWWBT) texHonorum ¢ npumeHeHunem BogoHabyxawowero
nonumepa (BHM) [2]. Ha 9 TexHonornyeckmx cxem Ucnonb3o-
saHua npu PUP BHM uHcTuTyTOM nOnyyeHsl natenTsl [3]. B ToMm
uncne BHUUBT nonyyeH v WHpoKo MCNONb3YETCH HA NPaKTUKE
COCTaB € BLICOKMMM TUKCOTPOMHbIMK cBocTBAMU — «TUKCO-
TPOMWK» [4].

TexHonoruu PUP ¢ npumenennem BHI oTBeyatot Bcem Tpe-
BosaHuam paboTsl c rubkoit Tpy6oir. BHI npegcrasnser cobon
CWWTLIA NoNMaKpunamua, KOTOPbIA NMPU KOHTaKTe C BOAOW
nornouaet ee, pazbyxas 8 100 u 6onee pas. Ha npakruke BHI
npuMeHAaeTca ana npuroToeneHuna 6J10KH|J}F+0[I.|,HX COCTaBOB
nepefi 3aKaykoi W30NUPYIOLLEro, TUNA LEMEHTHOTO, PacTBoOpa.
Komno3uumuu Ha ocHose BHI umetor pag npeumywects no
CPaBHEHMID C pacnpocTpaHeHHbIMKM NONUMEPHBIMK COCTaBaMM,
3aKN04aoWmnXcs 8 YyNpoweHUn TeXHONOTUK NPUTroTOBNEHNA W
3akayku, T.k. BHI npepcragnser coboit ofHOKOMNOHEHTHbII
peareHT B BM/E CYXOro NopoLiKa ¢ TeMneparypamu npuMeHeHns
po +80 — +90 °C. [Ins M30naUMOHHbIX paboT HanbonbWKA UH-
Tepec npeacraenaet BHIT ¢ makcumanbHbIM BOAONOMOWEHUEM
AK-639, B-415 1 B-615. B Boge 3T1 nonuMepbl pacluMpsaroTCcs, BO
BpeMeHu npu 3tom npuobpetaloTca ynpyrue ceoiictea. Mepuog
UHTeHcuBHOro Habyxanusa BHI cocrasnser 1-1,5 yaca, a Makcu-
MankHoe HabyxaHue NPoOMCXOAUT B TedeHWe 3—4 yacos. [nasHas
ocobeHHocTs BHI nocne nomoueHns Bobl — Kaw/aas ero yac-
THUa ocTaeTcs B reneoBpasHom cocTosHuK. Habyxaemocts, unu
KonuyecTso nomouerHoi BHI oAbl 3aBUCHT OT MUHEpanU3aLum
BoAbl. MakcumanbHoe BofonornoLeHue HabniogaeTca npu oTcyT-
CTBMU CONei B AucTunnnposaHHoil eoge. [pu BofoNpoBogHON
BOJE BOAOMNOINOLIEHUE HaXxoAMTCA B Auanazone 100-150 r/r.
Peonoruueckn BHI B Boge oTHOCHTCA K pacTBopam C Mcesao-
NNacTUYECKUM XapaKTepom TedeHus, obnagaer aedopmaLmoH-
HbIMU M MPOYHOCTHBIMW CBOMCTBAMM, KOTOPbIE XapaKTepu3ayioT
€noco6HOCTb NOAUMEPHBIX MATEPUANoB AeOpPMUPOBATLCS NOj
JeACTBUEM MEXaHUYECKUX HANPAKEHUIA U CONPOTUBAATLCS pas-
pylieHnto. B HaubonbLweit crenenn 3Tk CBONCTBA NPOSIBARIOTCA Y
BHI mapku B-415, Heckonbko meHblie — y B-680.

lpoBepeHHble UCCNEA0BAHUA CABUMOBOrO paspylieHns BHI
B BO/JOHACHILEHHOM KepHe (npoHuuaemocTteio 1,8 mkm?) no-
Ka3sanu, YTo OHO B 24 pas3a NpeBblWAET AaBneHne GunsTpayuu
BOAbl, @ CABMTOBOe paspyweHue BHI B HedTeHacbIWeHHOM

B.M. Kypo*—mwr.i
({OAQ HIMNO «byposas TexHuka»
— BHWWEBT)

Coiled tubing technologies today have indefinably limited
usein the field of downhole isolating activities. To some extent
it happens because of restricted range of plugging material,
application of which is possible only taking into account
peculiarities of small 0.D. coiled tubing use, that is connected
with increased resistance during pumping.

For effective isolation activities in watered wells specialists
of VNIIBT developed several plugging compositions, that have
sucessfully being used in customary practice of servicing-isola-
tion activities in a number of regions [1].

Technologies with application of water-swelling polymer
have wider use (invention of VNIIBT) [2]. For the 9 technoogical
drafts while servicing-isolation activities with water-swelling
polymer the institute received patents [3]. VNIIBT also devel-
oped and used a composition with high thixotropic proper-
ties — “Tixotropic” [4].

Technology of servicing-isolation activities with application
of water-swelling polymer corresponds all the requirements of
operations with coiled tubing. Water-swelling polymer repre-
sents cross-linked polyacrylamide, that contacts with water and
absorbs it, swelling in 100 times and more. In practice, water-
swelling polymer is used for preparation of plugging solutions
before pumping isolation solutions like cement. Compositions
on a basis of water-swelling polymer have a number of advan-
tages comparing to wide spread polymer compositions, that
consist in simplifying of preparation technology and pump-
ing, as water-swelling polymer represents a single-component
reagent as dry powder, with application temperature up to
+80 - +90 °C. For isolation activities the most interesting is
water-swelling polymer with maximum water absorption AK-
639, B-415 and B-615. These polymers swell in water, with time
obtaining elastic properties. The period of intensive swelling
of the polymer is 1-1.5 hour, and maximum swelling effects
in 3-4 hours. The main pecularity of the polymers after water
absorption is that every particle stays in gel condition. Swelling
ability or quantity of abspred water of the polymer depends on
water mineralization. The maximum swelling ability is shown
when there is no salts in distillated water. Tap water shows
absorption ability in the range of 100-150 g/g. Rheologically
the polymer in the water reffered to a solutions with apparent
viscosity flow character, has deformation behaviour and me-
chanical properties, that describe ability of polymer materials
to deform under mechanical loads and wistand destruction. To
the greatest extent these features shows polymer with grade
V-415, less V-680.

The conducted research of shear fracture of polymer in the
water saturated core sample (permeability 1.8 mkm?) showed
that it exceeds water filtering pressure in 24 times, and shear
fracture of polymer in oil saturated core sample (permeability
0.136 mkm?) exceeds oil filtration in 7.3 times. It appears that
in water saturated core sample of polymer holds stronger, a
selective behavior of polymer is observed.

The other composition that has been developed by
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KepHe (npoHuuyaemocTsio 0,136 Mkm?) B 7,3 pa3a npesbiwaer
dunetpauuio Hedtn. Monyyaercs, YTO B BOAOHACHILEHHOM
kepHe BHI yaepmusaetca npounee, T.e. Habniogaetca cenex-
TUBHOCTb NOJIUMEpA.

Apyrum cocrasom, paspabotanHeiMm BHUWBT, ssnserca ruapo-
(OoOHbIA NoNMMepHbI TaMnoHaXHbIN coctas (IMTC) [1, 5]. Mo
CBOUM PEOJIOrUYECKUM CBOIMCTBAM OH NO3BONAET OCYILECTBASATH
npokayky no rubkoi Tpybe 6e3 sbicokux aaeneHuit. Cocrae
MMEeT CPOKWU oTBepxaeHua oT 8 Ao 16 yacos. B otnuyme ot
BHII, on npuMeHseTca Kak W30NALMOHHbIN Matepuan, 3aka-
yMBaemblil nocne Gaokupyloux coctasoe Tuna BHM. Mocne
OTBEPK/JIEHUA COCTAB npefcTaenfer coboit peauHonogobH.Ii
matepuan, obnapatowuit ruppodobHbIMU cBoicTBaMU. Mpu
AOBONLHO ANWUTENBHOM KOHTaKTE C NOTOKOM HE(TU MOMET
HabyxaTb, pa3sMAryaTbCa U NEPexoanTb B BAZKYIO HMAKOCTb N0
NOBEPXHOCTH KOHTAKTa.,

Cocras npumeHsaeTca npu NMKBUAALMN 3aKONOHHBIX nepe-
TOKOB. [lonoXuTenbHble pesynsTarel NPU €ro UCNONb30BaHNK
nonyyeHbl Npu NMKBUAALMK BOAONPUTOKOB B FOPU30HTAJIbHbIE
CKBaXWHBI.

B HacTosuee Bpema BhiNycKalTca cnepyiolme mapkn MMTC:
MTC-20, INTC-40, TNTC-75, MMTC-110. Undpsl ykasbieaioT Ha
TeMnepatypbl B CKBaMuHax, NPU KOTOPbIX OHU AOMMHbI NpU-
meHaTbeA. OcHosHoW otBepauTens ans IMTC — sopa, KoTopas
pobaenserca B Konuuectse 3 %. B «xonopHbIx» CKBaMMUHax
AONONHUTENLHO BBOAUTCA YCKOPUTENL OTBEPHAEHMS.

CpepHuii pacxop IMITC Ha cksamuHy — 600—1200 n. Mpu PUP
06bi4Ho cpa3y nocne IMTC 3akayuBaeTcs LeMeHTHLI pacTeop
U3 2-3 T UeMEeHTa C LieNbio BOCCTAHOBAEHUA Kpenu 3a o6cagHoi
KONOHHON.

06was xapakrepuctuka IMTC npusegeHa B Tabn. 1.

VNIIBT is a hydrophobic polymer backfill composition (HPBC)
[1,5]. According to its rheological properties it allows pumping
through coiled tubing with no high pressure. The composition
has solidification period from 8 to 16 hours. Unlike polymer
it is being used as a sealing material, that has been pumped
after blocking compositions like polymer. After solidifica-
tion the composition represents rubbery material, that has
hydrophobic properties. In case of long period contact with
oil flow it could swell, soften and transfer to a visous fluid on
the contacting surface.

The composition is being applied for elimination of behind-
the-casing flows. Positive results during its use were obtained
eleminating behind-the-casing flow into horizontal wells.

Nowadays they produce the following types of hydrophobic
compositions: GPTS-20, GPTS-40, GPTS-75, GPTS-110. The fi-
gures point out the well temperatures they should be applied
at. The main hardening agent for the compositions is water,
that is added as 3 % addition. In cold well the hardening agent
is added.

The average consumption of compositions for the well is
600-1200 liters. During isolation activities after the composi-
tion they pump cement solution, 2-3 tones of cement. Cement
solution is pumped for the purpose of lining strengthening
outside casing string.

The general properties of the composition is given in table 1.

VNIIBT conducted filtering testing of composition by
+70°C and pressure drop of 1.28 and 1.8 MPa through wa-
ter-saturated core samples. The core samples were prepared
from natural core samples of Fedorovski field. The results of
composition affecting permeability of natural core samples
are given in table 2.

Tabnuua 1
Mapka y
Mokazarens ) MeTop ucnbitaHui
TNTC-40 InTc-75 rnrc-110
5 MNopsuiHan macca 6e3 NOCTOPOHHMX
1. Brewnwuit BUA MeXaHUYeCHKux BKJ"IIO‘IEHH!:‘I, CryCTKOB Buayaano
2. Baskocts ycnosuas no B3-248 (conno 4 mm) . T
DI = (20.2) *C. e Gohees e 60 60 50 TOCT 8420-84
3. MuznecnocobHocTe Komnosuumu MTC nocne . = 7
B80/3 OTBEPAUTENS, HE MeHee, yC. e, 8 8 3 Merog LLJT: 100 yc. ea. — naoTHLIN renb
4. Menetpauua komnozuuuu MTC Yepes 24 4 nocne
BBEfeHWA OTBEpAUTENs, He Gonee, yc. ed. 100 190 109
Table 1
. Sort J
Indicator ; Testing method
GPTS-40 GPTS-75 GPTS-110
Moveable mass with :
hAppearrice no mechanical impurities, clots By sight
2. Funnel visousity according to B3-248 (nozzle e iAn
4 mm), t = (20+2) °C, no more than, ¢ G0 60 30 GOST 8420-84
3. Viability of the composition after addition of hard- 8 8 3 Approach CL: 100 conventional units
ening agent, not less than, conventional units — firm gel
4. Composition penetration in 24 hours after addi-
tion of hardening agent, no more than, conventional 100 100 100

units.

Bo BHUWBT 6binu npoBepeHbl UCbITaHUA GuasTpaymu
IMTC npu Temnepatype +70 °C u nepenapax AaBneHUAxX
1,251 1,8 MlNa yepe3 sofoHackiWeHHble kKepHbl, 06pasibl
KePHOB W3rOTaBNIWBANNUCh U3 eCTECTBEHHbIX KepHos Pe-
AOPOBCKOro mectopoxpaeHus. Peaynbtatel snuanus MMTC
Ha NPOHWUAEMOCTb @CTeCTBEHHbIX KEPHOB NPUBEAEHb B
Tabn. 2.

In order to use the composition with coiled tubing, the
control of the composition visousity at temperature growth is
interesting. In one hour it decreases, than increases again. This
pecularity improves conditions of conveyance of composition
to depth of 2000-3000 meters.

Table 3 represents measurement of viscosity of composi-
tion at temperatures of +20 °C, the measurement has been
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WUcxogHan sogonpoHnyaemocts, M
Initial water permeability, mD
0-15
15-30
30-45
45-60

30

* Ocrato4Han NPOHULEEMOCTE — CNEACTEWE NPONYCKA B KEPHOQEpKaTene

* Residual permeability — result of skip in the core holder

[nsa npumetenus MMTC ¢ rubkoit Tpyboit npeacTaBnser uHTepec
M3MEHEHME ero BA3KOCTH NPW NOBLILEHUM TEMMNEPATYPbI: OHA B Teve-
Hue 1 4aca NOHMKAETCH, a 3aTem CHOBA BO3pacTaer. 31a 0coBeHHOCTb
ynyqwaet yenosua goctaeku IMTC Ha ryBunbl 2000-3000 M.

B tabn. 3 npusegeHsl nameperus sazkoctv coctasa [MTC npu
Temneparype +20 °C, BbinonHeHHbIe Ha BUCKO3MMeTpe DAH npu
pasnu4HbIX CKOPOCTAX BpaleHus Ha npubope.

Cropocts, 06/muH/Speed, rpm 300 200
Baskocrs, cll3/Visousity, cP 184 121

Temneparypa, °C/Temperature, °C

+30 5

+ 40 10
+50 15
+60 20
+70 30
+70 40
+70 50
+70 60
+70 120
+70 180
+70 240
+70 300

B 1abn. 4 npusefeHbl AaHHble W3MEpeHUil BO BpeMeHu C
NoBbLIEHMEM TEMNEPATYPbI.

Ha puc. 1 rpacuyecku npepcTaBneH xapaktep U3MEHeHUs
Temneparypbl BO BpeMEHHU, @ Ha pUC. 2 NOKA3aHO, KaK U3MeHA-
eTCA NPWU 3TOM BA3KOCTb COCTaBA.

[lpeacrtagneHHble MaTepuantl MMET NepcnexkTuBy
NPpUMEeHEHMUS c

WuTepsan no rny6ute U30NUPYIOLLEro CNOA, MM
Interval according to depth of isolating layer, mm

Bpemsa, muH/Time, minutes

Tabnuua 2/Table 2

HPOHHKEEMOCTI’, COOTEETCTBYHOWAA
U30NAUUOHHBIM CoAm, mI*
Permeability that corresponds isolating
layers, mD*

2

2
2
2

conducted with viscosimeter FAN at a different rotating speed
of the tool.

Table 4 gives measurement information with temperature
increase.

Fig. 1 represents the behavior of temperature vs time and
fig. 2 represents alterations in viscosity.

The represented materials for isolation activities in watered

Tabnuua 3/Table 3
100 60 30
61 37 19

Tabnuua 4/Table 4
JddentusHan Baskocts, N3/Effective viscosity, cP

0,89
0,60
0,55
0,47
0,33
0,34
0,36
0,40
0,70
2,60
6,00
zawkan./pinning

wells with coiled tubing have trends for use not only for these
purposes, but also as flow deflecting solutions as small volume
fringes in sections of oilfields, when there arise trass paths
of injecting water between injection and producing well, the
most interesting for these purposes is the composition. The
composition is hydrophobic, and hardens when water is added.

I e o s

Mcnonb3oBaHueM rubKux 80

Tpy6 He TONbLKO AnAa 70
NpoOBEAEeHUs M30NAUNOHHBIX é_) O 60
paboT B 06BOAHEHHLIX G
CKBaXMHax, HO U B KayecTee & @ 5(
NOTOKOOTKNOHALWUX B 2
COCTaBoB B BUAe 3940 /
Manoo6beMHbIX OTOpOYeK @ & 30

Ha yyacTKax He(TAHbIX E = /
MECTOPOXAGHUIA, Koraa |2 & 20 -
MeXay HarHetratenbHbIMWU KW 10
A06bIBAOWMUMUY CKBAKUHAMY

BO3HUMKAIT TPAcCoBbIE NYTH 0

OBUXEHWUA HarHeTaTenbHOW 5
BoAbl. Haubonbwuin uHtepec
ANA ITUX Lenen npepcrasnaer
IMTC. Coctas rugpodobe,
OTBEPIKAAETCA OT BBOAA B HETO
Boabl. Bpema oTeepmpaeHus
— 0T 8 no 24 vacoe. 3a

10 20

TEXHOJTOTMU U OBOPYAOBAHUME/TECHNOLOGIES & EQUIPMENT

30 40 50 60 70 80 90 100 110 120

Bpems, MuH
time, min

Puc. 1. U3meHeHune TemnepaTypbl BO BpeMeHM Npu aKcnepumenTax ¢ MTC
Fig. 1. Alteration of temperature vs time
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cyer ruapodobHOCTH OH 1,6
MOXET Co3[aBaThk B KaHanax 1 4
HajeXHble NepeMbiyKM. :
llpyroe nonesHoe ceoicTBO 1,2
MTC — npu gnutenbHom

KOHTEKCTe (HecKonbKo CyToK) 1
OH cnocobeH pa3pywatbca u 0.8

nepexonuTb B XuUaKocTh. Ero

CENeKTUBHOCTL cocTaenseT 100
%. lo3ToMy ero npumMeHeHue

or IS

Effective viscosity

TathpukTMBHAA BA3KOCTS, 13

HE MOXET HaHecTu ywepb 0.4 N
HetdTepobblye ¢ oyarosoro 0,2
yyacTka 3aBOfHEHMEM,
BHWWBT & cBoux paspaboTkax 0
OXBaTblBAET 0BONLHO WWPOKKIA
Kpyr BOnpocos, ocobeHHo 0 20 40 60 80 100 120 140
KacatolLmxcs Co3aaHua MeTo0B Bpemsi, MUH
W YCTPOWCTB ANA NOBbIWEHUA — MTC-110 time. min
3P heKTUBHOCTH IKCNAYATALMM MTC-40

CKBaMMH.

Euje ogHum addekTueHbIM
MeTofoM BO3AEWUCTBUA Ha
npuzaboitHy 30Hy nnacra,
akTueHo paspabareiaemsim BHUWBT, asnsetcs BonHosoe
3HaKonepemeHHOe BO3ENCTBME C PasnMYHbLIMKU YACTOTAMM
W amnauTyaoi. 3To CBA3aHO C TeM, YTO BCNeACTBUE
nepexona BO MHOMMUX HedTAHbIX paiioHax Ha 3KCNayaTaumio
MECTOPOXABHMA C HU3KONPOHULLAEMBIMW NAACcTamMu, a
CNef0BaTeNbHO, C OTHOCUTENBHO HU3KOM NPOAYKTUBHOCTbIO,
BO3PacTaeT MHTEPeC K COBEPWEHCTBOBAHMIO M3BECTHBIX
cnoco6oB BO3AEHCTBUA HA HEDTAHBIE NNACTE C NOMOWbIO
BO/HOBOTO 3HaKONEpeMeHHOro BO34eUCTBUA faBneHuem. B
OTMEYEHHbLIX Te0NOTHYeCKUX YCNOBUAX OCBOEHME KaMporo
NPOAYKTUBHOTO nnacta Tpebyer gutpepeHMpoBaHHOro
NoAX0Aa K BuI6Opy MeToA0B 06paboTkM Npu3aboitHOIM 30H!
(N3N), obnapaouux 6onee BLICOKUMU TEXHONOTUYHOCTbIO
W npocToToilt B npumeHeHUn. OcoGeHHO 3TO aKkTyanbHo,
KOrAa, HanpuUMep, HU3KaA NPUEMUCTOCTL HETAHBIX NNACTOB
He nos3sonser 3aKayueatb kucnoty 6e3 nposegeHus
rnapopaspeiBa nopoAbl uaKM npobypeHHan ropu3oHTansHas
CKBaXXWHa 13-3a KOJIbMaTaLu1 NPOHULAEMOI NOPOALI UMeeT
HWU3KKI AebuT, a TaKkKe B page Apyrux cnyyaes.

Paspabotauubiit Bo BHUUBT rugponynscatop YIM-43
(puc. 3) npencrasnser coboi ycTPORCTBO, NpegHa3HaYEH-
Hoe npexpae BCero Ans MHTEHCUUKALMM NPUTOKA HedTw
B pesynbTaTe yBeNUYEHMA NPOHWULEAEMOCTW NAacTa nyTem
BO36YK/IEHNA B IUAKOCTH, HAXOAALLENCA B CKBAXKMHE, UH-
TEHCUBHBIX YNpYrux konebaHuii pa3Hoil yacToTel, paspywa-
OUWUX NOPOAY B NPUCTBONLHOM YacTK ¢ 06pazoBaHuem ceTu
MWUKPOTPELUH,

B cocras YITI BxonaT nepenyckHoi y3en, umerowuii nepeeof-
HWK 1 c GOKOBbIM 2 U LLeHTpanbHbIM 3 06PaTHLIM KNanaHamu;
NPUBOAHOI Yy3€/, COCTOAWMIA U3 cTaTopa 6 u poTopa 7, naThl 4
W wapa 5; npepsiBatesb NOTOKa 8, CORAUHEHHbIN C potopom 7
W pacnonoxeHHblit B KOHTaKTe ¢ 3armywkoit 11. Mpu pabore ¢
npuMeHeHnem rubkoi Tpybbl guameTpom Metee 66 MM Bbile
YIM ycraHaenuBaetcs yTsikeneHHan Tpy6a AnuHoi go 10-20 m
ANA CHATUA KoneBaHui rUOGKON KONOHHBI OT BO3HUKAIOWMX
MMNYNLCOB JaBNEHUIA,

YIT KOHCTPYKTWBHO BLINONHAETCA ANA NpUMEHeHMA Kak
npu NPsAMOW, TaK u npu obparHoi uMpkynaumu. B HacToswee
Bpemsa pacnpoctpaHeHue nonyyaet Y[ gna pabotsl c
0bparHoil uMpKynauueir. Takas TexHoNorMyeckas cxema npu
NCMONb30BAHMM MMBKMX TPYO AOBONLHO WMPOKO NPUMEHAETCH
33 py6exom [6] npu yaanenuu cronba necka, TBEPAbIX YacTu
B CUNIbHO UCKPUBNEHHbIX CKBAXWHAX U C BONbIIMM iUAMETPOM
Tpy6. Mpu npumerennu YTl o6patHas UMPKYNSLNA TaKKe He

Puc. 2. Usmenenue Bazkoctu TMTC Bo Bpema HarpepaHus
Fig. 2. Alteration of composition visosity vs heating

The hardening time is about 8-24 hours. Due to hydrophoby
it creates reliable bridges inside channels. The other useful
feature of the composition is that in a couple of days it could
destoy itself and transfer to fluid. Its selectivity is 100 %. That
is why its application could not cause harm oil production with
waterflooding.

VNIIBT embraces wide range of issues in its researches espe-
cially issues regarding development of methods and tools for
the increase in well operating efficiency.

One of the effective approaches of influence on bottomhole
formation zone that has activelly been developing by VNIIBT
is the wave alternating effect with different frequences and
amplitude. This is connected with the fact that due to begin-
ning of operation in many oilfields of formations with low
permeability, and accordingly with relatively low flow rate,
there arises interest towards perfecton of known approaches
of formation control with pressure wave alternating effect.
Under the mentioned geological conditions the development
of each pay zone requires differentiated approach towards
selection of treatment methods of bottomhole formation zone,
that are more technological and simplier to use. It is especially
important when low injectivity of oil saturated seams does not
allow acid pumping without fracturing or horizontally drilled
well due to mudding of permeable rock has low rate as well as
in a number of other cases.

The developed by VNIIBT hydraulicpulser UGP-43 (fig. 3)
represents a tool designed for stimulation of oil inflow as a
result of permeability increase of seam by means of stimulation
in fluid that is inside the well, intensive elastic vibrations that
destroy rock in nead bore part with creation of microcracks.

UGP comprises by-passing unit, that has switcher 1 with side
2 and central 3 check valves, actuating unit, that comprises
stator 6 and rotor 7, abutment 4, ball 5, flow breaker 8, that
is connected with rotor 7 and located adjacent to plug 11.
During operation with coiled tubing, with 0.D. not less than
66 mm above UGP there is installed heavy tubing, length up to
10-20 m for elimination of string fluctuations from the arising
pressure pulses,

UGP has been designed for direct and reverse circulation. Now
the most widespread is the UGP with reverse circulaton. Such
technological process flowsheet for coiled tubing use is widely
used abroad[6] for columns of sand, solid particles removal in
deviated wells and wells with big tubing 0.D. With the use of
UGP the reverse circulation did not cause any complications.
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c037aBana Kakux-nbo ocnoxHeHuu.
TexHuueckan xapakrepuctuka YIT:

Pacxop wuakoctu, n/c 0,5-1,5
YacroTa nynscauuil gasnenus, 5-10
Amnnutyaa uMnynbCos aaenenns, MMa 3-5
Nasnexue, MMNa 3-9
HapyKHbiil guamerTp, MM 43
Onuua, mm 1060
Macca, kr 35

YerpoiicTBo pabotaeT cnefytoumnm 06pasom.

Mpu KUCOTHOW 06paboTKe NPOAYKTUBHONO NAACTa KUCI0Ta Noaa-
etcs yepe3s HKT K ycTpoiicTay, crylueHHOMY K nofiowse 06pabarbisa-
emoro nnacra. Kucnota npofaenuBaeTcs B CKBaXMHY, NPOXOASA Hepes
60K0BOI 0BpaTHLIiA KnanaH 2. lMocne 3aeplweHns NPoAaBNNBaHUA
B 3aTpy6HOE NPOCTPAHCTBO YCTPOACTBO NOAHUMAETCS BhilLE YPOBHA
KucnoTsl B 06cagHoit konoHHe. Co3paertca obpatHas LUPKyNAaUus
WUAKOCTH Yepe3 3aTpy6Hoe NPoCTpaHCTBo, ycTpoitcTso, HKT K ycTeio
cKBaXMWHbI. KOHCTPYKUMA YCTPOICTBA TAKOBA, YTO KMCNOTA HE NPOX0-
[VT Yepe3s BUHTOBYIO Napy — repoTOpHbIA MEXaHW3M 1 He HaHOCHUT
BPE/Aa NONMPOBAHHOK NOBEPXHOCTY POTOPA, YTO CYLIECTBEHHO YANN-
HSAET CPOK ero cnyosl.

Mpu o6paTHOil NpOMbIBKE CKBaXMHbI paboyas KUAKOCTL no-
cTynaer B KOpNyc ycTPoicTBa Yepe3 oTeepcTue 9 v, nonagas 8
NPUBOAHON y3en, NPUBOAUT BO BpaljeHue potop 7 U BbIXOAUT
yepe3 ueHTpanbHbli knanaH 8 HKT. Mpepsisatens notoka 8 nepu-
OfiM4eCKMW NepeKkpLIBaeT 0TBEPCTHE 9 1 Bbi3bIBAET BO3HUKHOBEHME
rMapaBauyecKux UMnNynbCos B CKBaXHWHe.

Ha puc. 4 npenctasneHa cxema pabotel YIT npu obpabotke
CKBaMMHbl A1 NOBbILEHWUA NPUEMUCTOCTH, 3 TAKKE OCBOEHUN
n06bIBa0OLEN CKBaXMHBI €3 NOAbeMa YCTPOUCTBA Ha NOBEPXHOCTL.
MpaKTMYECKH NO 3TOM Xe cxemMe NPOBOAATCA PabOTbi C yCTPOACTBOM
npu gpeHaxe I'lpHCTBOﬂbHOﬁ YaCTW B HarHeTaTeNnbHbIX CKBaXHUHax
MM U30AALUN NPOHULAEMBIX NNACTOB C NOMOWLbIO TAMMNOHAXHbIX
COCTaBOB, HanNpUMep MUHUCTOrO pacTeopa. [MuHomarepuan Kak
TaMNOHAKHBIN cocTaB Haubonee CTOMKMIA K KOPPO3UM U BO3AEH-
CTBUIO MUHEPANU30BaHHbIX Cpef,.

Mpu ApexHupoBaHKUK NepdopUpPOBaHHOIO MHTEPBANA B HarHeTaTelb-
HbIX CKBXMHaX 06BIYHO MCIONb3YeTCA NnacTosas Bofa. B ckBamuHy
CNYCKAETCA YCTPOMCTBO ANA CO3/1aHNA MMNYNbCOB AaBNEHUA B KDOB/E
nepthopuposaHHoro uHtepeana. 06pasyetca 06paTHas LMPKYNALMS.
Mpu 3TOM ONpefensTCa CNeaytolie napameTpbl PEXUMA 3aKaqKi
NNAacToBOW BOALI: NPOU3BOANTENBHOCTb 3aKaYKU W fiaBneHue Ha yc-
The cxBanmHbl AP. NOBTOpHBIE 3aMepel NapameTpoB NPOU3BOAATCA
yepes 2 yaca. Ecnu npuemMUCTOCTL CKBAXMHBI 33 Bpema 06paboTku
He W3MeHUNach, TO PEKOMEHAYETCA YBENUYNTL NPOU3BOAUTENBHOCTD
3aKayKu MUAKoCTM B 1,5 pasa ¢ (pUKCHpOBaHUEM PE3YNLTaToB TakKe
yepes 2 yaca. Ycunerue Bo3[ieiACTBUA Ha NephOpUPOBaHHI MHTEPBAN
HarHeTaTeNbHON CKBAXMHbLI MOXET JOCTUraThbCA AONONHUTENLHO B pe-
3ynbTaTe YaCcTMYHOTO NEPeKPLITUA BLIXOAA IKUAKOCTU HA NOBEPXHOCTH
13 HKT. Mpu 3TOM ruapOMMNYNLChI CO3AAIOTCA C NPEXHUMM HaCTOTOM
W faBneHueM, Ho NpU NOBLIWEHHOM 0OLIEM AaBNEHWN B CKBAXKUHE.
Mpyu HanW4YMK COMKHYTBIX TPEWWUH AaHHAA AONOAHUTENbHAA Onepauua
cnocobCTBYET UX PACKPLITUIO.

OnbiT npumerenus YTTl 4ns nosbIWEHWA NPOHULAEMOCTN NNACTOB
[7] no3BonseT caenatk cneayiouine BeIBOfbI.

1. PaspabotanHoe yCTPOMCTBO MO3BONSAET COKPaTUTL BPEMA HA
06paboTKy CKBAKMHbI C HU3KONPOHULLAEMbIMIA MPOAYKTUBHbI-
MW nnactamu B pesyisrare IOGeKTUBHOTO BO3AUCTBUA Ha
npu3aboiiHyio 30HY TMAPOMMNYNLCAMU U YMEHbLIEHNA YUCNa
CMYCKONOABEMHbIX ONepaLuii.

2. YCTpoMCTBO MOMKHO NPUMEHATL BMECTE C U3BECTHBIMU TEXHONOMWA-
mu 06paboTku M3M B f0OLIBAIOLMX U HATHETATE/IbHbIX CKBKMHAX,
a TaKwe Npw NpoBeAeHum U30NALIMOHHbIX paboT.

3. YcTpo#MCTBO MOXHO NPUMEHATb B MOOMIbHOM BapuaHTe C

The technical properties of UGP:

Fluid flow, l/s 0,5-1,5
Pressure pulse frequency, Hz 5-10
Amplitude of pressure pulse, MPa 3-5
Pressure, MPa 3-9
0.D., mm 43
Length, mm 1060
Weight, kg 35

The tool operates as follows:

During acid treatment of pay zone the acid has been
pumped via production string to a tool that is run to
bottom of the treated formation. The acid gets into the
well, passing the side check valve 2. After getting into
the well the tool is coming up above the acid level in
casing string. There arises reverse circulation of fluid
via annular space, tool, tubing string to the wellhead.
The design of the unit does not allow the acid passing
through screw pair — gerorotor mechanism, and does not
harm the polished surface of the rotor, that significanly
increases its lifetime.

During reverse flushing of a well the working fluid gets
inside the tool via port 9 and getting into the actuating
mechanism, drives rotor 7 and comes out via central valve
to production string. The flow breaker 8 opens the opening
9 at reqular intervals and causes hydraulic pulses inside
the well.

Fig. 4 represents the operating layout of UGP for well
treatment in order to increase its injectivity, as well as
development of producing well with no need to POOH the
tool to the surface. Almost the same layout is used in order
to operate the unit while draining the near-bore part in the
injection wells or isolating the permeable formations with
the help of grouting mortars, for example mud solution. Clay,
as a grounting mortrar is the most resistant to corrosion and
influence of mineralized medium.

They usually use formation water for draining the
perforated interval in injection wells. They run in hole
the tool for pressure pulse generation to the roof of the
perforated interval. There arises reverse circulation.
They define following properties of formation water
pumping mode: pumping rate and wellhead pressure AP.
The repeated measurements are conducted in 2 hours. If
the well injectivity during the treatment is permanent,
they recommend to increase pumping rate in 1.5 times
with results registration in 2 hours. Increase of impact
on perforated interval of injection well could addition-
ally be achieved as a result of partial closing of flow te
the surface from tubing string. The hydraulic pulses are
generated with the same frequency and pressure, but
with increased overall pressure inside well. Should there
be any closed cracks the operation would facilitate crack
opening.

The experience of UGP application for formation perme-
ability increase [7] allows to make following conclusions.
1. The developed tool allows time reduction for the well

treatment with low permeable pay zones, as a result of
effective influence to bottomhole formation zone with
hydraulic pulses and reduction of number of trips.

2. The tool could be used along with known technolo-
gies of bottomhole formation zone treatment in pro-
ducing and injection wells, as well as for isolation
activities.

3. The tool could be used as a mobile unit with coiled tubing
including horizontal wells.
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Puc. 4. Cxema npumeHeHus VYTTl B CKBaXKUHe:

a — pa3smelleHue CONAHOM KUCNOTbI B MHTepBane nepdopayum;
6, B — COOTBETCTBEHHO HaYaso U OKOHYaHUE 3aiaBNMBAHMUA CONAHON KUCAOTbI;
r-—=. r — NPOMbIBKA CKBA¥{WHbI, BbIMbIB NPOJAYKTOB PeaKkuu1 np1 NnpamMoit 1 o6paTtHon

A — OCBOEHME CKBAMMWHBI CBABUpOBaHUEM;
1 — rugponynecatop, 2 — mytra, 3 — Tpy6bl, 4 — cBab

Fig. 4. Downhole application of UGP
a - location of hydrochloric acid in perforating interval;
b,c = correspondingly beginning and end of hydrochloric acid pumping;

Puc. 3. Cxema ycTpoitctea YIN-43
Fig. 3. Draft of UGP-43
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B.A. Bogatov, V.S. Voitenko, E.M. Shelkov
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Russian academy of sciences, “Ecology and I N B ELARUS

industrial technology of energy” (Ecologia i
promyshlennaya energotechnologia)

MupoBas npakTMKa noKasbl-
BAeT, 4TO CKBaXWHHbIE METOAL!
,ﬂOﬁbl'-IIa‘I NONE3HbIX UCKONaeMbliX
saBnAl0TCA Haubonee nporpec-
CUMBHbBIMW, 3IKOHOMWYECKW Bbl-
roaHbiMU B Bonblen cTeneHu
3KONOrnyeckn 6esonacHeiMu.
OcHoBaHbl 3T MeToAbl A06LIYK
Ha nepeBOfe NOA 3emnei no-
Ne3HbIX UCKONaeMbIX B MUAKOE,
razoobpazHoe unu yaobHoe ans
rTMAPOTPAHCNOPTa COCTOAHUE
nyTem pacTBOPEHUA, Bbllje-
navyvMBaHuAa, raznduKkayum u
rugpopaspywenus. OHu moryt
NMPUMEHATLCA KaK Ana Ao6biYK
KBYCT{JﬁHUHHTOB, TaK U pasnuny-
HbIX PYA, B TOM YUCIE YEpHBIX,
UBETHbIX U 6NaropofHbIX Me-
Tannoe.

B benapycu nmeetcsa Heobxo-
AUMas MUHepanbHo-chipbeBas

MeTOA0B A06LIYM NONE3HbIX UCKONAEMbIX: HETH, B TOM YuCne
TAMENble, KANUAHAA U KaMeHHan conu, Bypslil yronk, ropio-
yMe cnaHubl, ochopuUThl, AABCOHUTHI, METANNBI, MECKW ANS
CTEKONBHOW W CTPOUTENLHOM NPOMBIWNEHHOCTH U Ap.

CBoe BupeHMe NepcneKTUBHLIX HanpaBAEHWA OCBOEHMUS
Heap benapycu ¢ Uenbl CHUKEHUA 3aBUCUMMOCTM OT BHe-
WHEro 3HEPrOHOCUTENA U 3KONOTMYECKOW HANPAKEHHOCTH B
benapycu aBTOPLI W3N0KUK B LLENOM pPAAE paHee onyBnuKo-
BaHHBIX paboT, B YacTHOCTH B MOHOrpaduu «lepcnekTussl
CKBAXUWHHOM [06bIYM MONe3HbIX MCKONaeMbix B benapycu»
(MH.: TexHonpuHT, 2004. — 258 c.). B neyarn Haxoputca mo-
Horpadua «Ikonornyeckan 6e30NacHOCTb: UAEN U NPAKTUKA
CKBaMMHHOI AO6LIYM NONE3HBIX UCKONAEMBIX U YTUNU3ALUY
OTXO0L0B», B KOTOPOW 0606WeHbl paHee BINONHEHHbIE pabo-
Thl B J@HHOM HAanpaBneHuu.

HoBblii 3Tan B 0CBOEHWU CKBaXKWHHBIX METOA0B A06bIYM
NONE3HbIX UCKONAeMblX, NO HaleMy MHEHMIO, CBA3AH CO
CneaywolWnMu TpeMA HanpasneHuaMM:

1. YnpaBneHue npoHMLAEeMOCTLI0 FTOPHOMO Maccuea c nomo-
We HaBedeHHbBIX CUNOBLIX BONH.

2. MNpumeHeHWe KONTIOGMHTOBLIX TEXHONOTHUIA ANA Lenei
rOpHOTo NPoOWU3BOACTBA.

3. [lpumeHeHMe TEXHONOrUIA BLICOKOTEMNEPATYPHOM ra3u-
uKaumm npu pazpaboTKe MeCTOPOXAEHUIA KaycTOBM-

TEXHONOTMN N OBOPYAOBAHUE/TECHNOLOGIES & EQUIPMENT

6a3a Ans Pa3BUTUA CKBAKMHHBIX B.C. Boittenko V.S. Voitenko B.A. boratoe B.A. Bogatov

World experience shows that downhole recovery methods
of treasures of the soil are the most advanced, economically
sound and environment friendly. The methods are based on
convertation of treasures of the soil into liquid, gaseous or
any convenient for hydrotransport condition by means of
resolution, leaching, gasification and hydro-destruction.
They could be used for production of caustobioliths, as well
as for different ores, including ferrous, non-ferrous and pre-
cious metals.

Belarus has necessary mineral-raw material source for de-
velopment of downhole methods of mineral wealth recovery:
oil, as well as heavy, potassium and rock salt, brown coal,
inflammable shales, phosphorites, dawsonites, metals, sands
for glass and construction industries and so on.

Its vision of the prospective trends of land-reclamation
of Belarus for the purpose of dependency decrease on the
outer energy carriers and ecological tension in Belarus
authors have published in a number of previously pub-
lished works, in particular in monograph “Prospectives of
the downhole recovery of mineral resources in Belarus”
(Minsk: Technoprint, 2004. -258 p.). Now they publish
monograph “Environmental safety: ideas and practice of
downhole recovery of mineral resources and recycling of
wastes”, where they summarize all the earlier works of
this trend.
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0/IUTOB (TAXENbIE HENOABUKHBIE UMW MANOMOABMKHbIE
HedTH, yrone, ropioune caanybl, GUTyMbl, HedTAHbIE NECKM
unap.).

OCHOBHbIE NPUHLMMBI NEPBOrO HANPaBNEHWs 3AKNI0YEHbI
B CO3laHUM BONHOBOTO BO3AEHCTBMA Ha FOPHLIA MACCUB C
nomoublo cneunansHoro obopypoBaHus — reHepaTopos
ynpyrux BonH. KaHanom ans nepefayu aHeprum BONH CRYKUT
HUAKOCTD, 3aN0NHAIOWAA CKBaXUHY (rOpHYI0 BbipaboTky).
HacTota M MOWHOCTb UMMYNBCOB 3aBUCAT OT MPUBOAHOTO
MexaHu3ma (rMApo-, NHEBMO-, 3neKTpoyaapHuk). YTo6bl
MOBEPHYTL BONHY B HYXXHOM HanpasneHuu, MCNONb3YIOT
oTpa}arenu cneyuansHol dopmsl. TexHONOrMA no3songer
Popmuposath 3 deKTUBHYIO NOPUCTOCTL B NPOAYKTUBHbIX
nnacrax Ha fecATKW W COTHU METPOB BhipaboTy.

TexHonorua ynpaeneHns npoHMLAEMOCTbIO FOPHOFO Mac-
cuea, basupylowanca Ha ero 06paboTke HanpaBneHHbIMU
CUNOBLIMW BONHAMMW, NO3BONSAET C BLICOKOW 3 EKTUBHOCTHIO
peWwatb MHOrMe npakTUYecKue 3agayn ropHoOro Npou3BoA-
CTBA, B TOM YuChe:

* BBOAUTL B peHTabentHyio pa3paboTKy MecTOpONAeHNs
TBEPAbIX MOME3HbIX MCKONAEMbIX METOAOM NOA3EMHOrO
pacTBOpeHUs, BollleNaYnBaHUA U rasudukaLymu;

® YBENUYWUTbL B HECKONbKO pa3 AebuThl HedTerasoKoHaeH-
CaTHbIX U BOMAHBIX CKBAXMWH, NOBLICUTL KO3 ULMEHT
HedTerasoKoHAeHCaTOM3BNEYEHMUA Ha 1030 %;

® peaHuMupoBatb oTpaboTaHHble HEDTAHbLIE MECTOPOX-
AEHUA, BOCCTAHABNMBATL U BOBNEKATh B IKCM/yaTaL|Mi0
HU3KOAEOUTHLIe, patee HepeHTabenbHble CKBaKUHBI,
NHTEHCUDUUMPOBATL NpoLecchl AOGbIYM TAXKENbIX Hed-
Ten;

* 06ecneynTb 3alyuUTy NUTLEBLIX BOJ OT 3arpA3HEHMI, WaxT,
TOHHENeN 1 KapbepoB — OT BOAONPUTOKOB;

® YKpenuTb OTKOChl HOPTOB KapbepOB, HACLIMHbLIX AaMB,
Geperos BOAOEMOB, a TaKXKe 0N0A3aKL|Me FOpHbLIE MacChl
W Aap.

OCHOBHbIE NPUHUMNLI BTOPOTO HanpaBneHUs Pa3suTUA
NPOrpeccUBHbIX TEXHONOTMIA [OBBIYM CBA3AHBI C UCMONB30-
BaHuem KonTiobuHrosbix yctaHosok (Coiled tubing (aurn.)
— CBEPTLIBATL KONbLOM, YKNA[bIBaTb B ByxTy Tpy6bI; f06bIYA
C nomowbio rubkux Tpy6), NO3BONAIOWMX OCYIECTBAATD B
KOMNAeKce C BONIHOBLIM BO3JEACTBUEM Chefyoliue CKBa-
HUHHblE METOAbI Pa3paboTKM MECTOPOXAEHMUI MONE3HbIX
MCKONaeMblx:
® TuApoAoGbiy (hocdopuTel, Yronk, AaBCOHUTHI, NECKH,

anmassl k gp.);

¢ NOA3eMHOE pacTBOpeHWe KaMeHHOW U KanUiHOM coneil;
Nof3eMHY0 rasumKaLuio yrei u ropioynx ChaHues:
Noji3eMHOE BbllleNaunBaHne MeTannos u ap.

Mpu pazpaboTke HedTerazoKoHAEHCATHBIX MECTOPOX-
AEHUIA C NOMOWbID KONTIOBUHTOBLIX TEXHONOMUIA MONHO
OCYWeCcTBAATE:

* OypeHue Ha ENPECCUU C COXPAHEHUEM MPUPOJHbIX
KONNEeKTOPCKWUX CBOWCTB NPOAYKTMBHbLIX NAACTOB M No-
Niy4eHuem nocToBepHOM nHdopmaLuu 0b ux Hedreraso-
coflepmaHnm;

® MHTEHCUMMKALMIO NPUTOKOB HedTH M rasa 3a cyeT co-
NAHOKMCNOTHOM 06paboTkn nnactos, rMapopaspesos,
BOJIHOBbLIX BO34EWCTBUIA W T.N.;

® BOCCTaHOB/eHWe (peaHMMaumio) OTPabOTaHHbIX CKBAKMH
nyTem 6ypeHus BTOPbIX U FOPU3OHTaNbHBIX CTBONOB.

Cneayer Taioke 0TMETHTB, YTO KONTIOBUHIOBbIE TEXHONOTUM
NO3BONAIOT 06ecneynBaTh BbICOKMIA ypoBeHb 6E30MacHOCTH
ANA paboTalowmx B ropHeIX BbIpaboTkax 3a CYET ynpasneHus
TOPHBIM faBNeHUEeM U NpefoTBpalleHua BbIOPOCOE B BbIpa-
60TKy BOLOra3oBbIx IMaHaLMiA.

TpeTbe Hanpaenexue NoBbIWEHNA 3PHEKTUBHOCTH MCNONL-
30BaHWA NPUPOAHbLIX PECYPCOB CBA3AHO C WWPOKUM BHed-

The new stage in development of downhole recovery
aproaches of the mineral resources, to our point of view is
connected with the following three trends:

* permeability management of the massif with the help of
induced power waves;

* the use of coiled tubing technologies for the mining
production;

* application of high temperatute gasification technolo-
gies for the purpose of caustobiolith field development
(heavy stationary or slow-moving oil, coal, shale oil,
bitumen, oil sand and other).

The basic principles of the first trend are creation of the
wave influence on massif with special equipment — genera-
tors of elastic waves. The channel of the energy transfer is
the fluid filling the well (mine working). Frequency and
power of the pulses depend on actuating mechanism (hy-
dro-, pneumo-, electric shock worker). In order to turn the
wave into desired direction they use reflectors of special
shape. The technology allows to form effective porosity
into pat beds for the tens and hundreds of meters of mine
working,

The permeability managing technology of massif, bas-
ing on its treatment with directional power waves allows
to solve many practical tasks of the rock production, as
well as:

* to launch field of solid mineral wealths into profitable
development by means of downhole solution, leaching
and gasification;

* increase recovery of oil and gas condensate and water
wells, increase recovery ratio by 10-30 %;

* reanimate the abandoned oilfields, reestablish and
launch into production wells with low flow rates, con-
sidered non-profitable before, stimulate production of
heavy oil;

* protect drinking water from contamination, mines, tun-
nels and open mines from water inflow;

* reinforce slants of open-cast mines, protruding dykes,
reservoir shores, as well as slipping excavation.

The main principles of second trend of development of
recovery progressive technologies are connected with coiled
tubuing unit use, that allow to fulfill the following working
aproaches along with wave impact:
¢ hydraulicking (phosphorite, coal, dawsonites, sand,
diamonds and others);

* downhole solution of rock and potassium salt;
dowhole gasification of coal and shale oil:

* dowhole metal leaching and so on.

While developing oil and gas condensate wells with
coiled tubing technologies it is possible to implement
following:

* Underbalanced drilling saving natural reservoir proper-
ties of pay beds and obtaining information on oil and
gas content;

* Stimulation of oil and gas inflow due to acid treatments,
hydraulic fracturing, wave impact and so on:

* Reestablishment of abandoned wells by means of drilling
of secondary and horizontal boreholes.

We should also mark that coiled tubing technologies al-
low to reach high safety level for the working people inside
excavation, due to rock pressure managing and prevention
of blow-ups to course of water-gase emanations.
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peHUEeM B NPaKTUKY BHICOKOTEMNEPATYPHON WaxTHOW neyu
(BLUM). BLUM npepcTasnser coboi ycTPOMUCTBO, B KOTOPOM
Ana obecneyeHns NONHOM AUCCOLMALMM CNOXHBIX MONEKYA
BCEX KOMMNOHEHTOB WUWXThl MCNONL3YETCA ra30Bbiit NOTOK C
Temnepatypoit go 2000 °C u Gonee 6e3 npumeHeHus ana
3TOI LIeNM TEXHONOMUYECKOW IHePruu (INEeKTPOAYrOBLIX NPO-
Leccos). XMMUYECKUIt COCTAB 3TUX ra30B TaKoB, uTo obecne-
YWUBAETCA NONHOE U3BNEYEHUE KUCIOPOAA U3 OPraHUYECcKUX
KOMMOHEHTOB W OKUCNIOB METANNOB, COAEPHAULMXCA B LIUXTE,
MonHoe U3bATHE U3 BCEX OPraHUYECKUX KOMNOHEHTOB WUXTHI
aTOMOB KMCNOPOAA rapaHTUpYeT OTCYTCTBUE B BHIXOAAILMUX U3
neyn ra3ax JMOKCMHOB W OKUCNOB a30Ta.

Mpepnaraemas TEXHONOMUA OCHOBAHA HA JaBHO OCBOEHHBIX
NPOMBIWAEHHOCTBIO PA3BUTHIX CTPAH TEXHONOTUAX BbINNABKM
TPYHTa U3 pyabl B AOMEHHbIX MeYax U BbINAABKKM CTanu W3
yyryHa B CTanennaBuNbHbIX arperarax.

CnepgyeT nog4yepkHyTh, YTO B nepepabarbiBaeMplx KaycTo-
Buonutax (yrons, cnanysl, Topd, 6UTYM, 030KEPUT W Ap.) He
COEPIKUTCA XUMUYECKUX INEMEHTOB, NOBEEHUE KOTOPLIX B
[OMEHHO Neyu uau cTanennasuisHoM arperare He 6bino 6ol
AOCKOHANbHO M3y4eHO paHee. ITO CNYMMUT rapaHTUen IKoN0-
ru4ecKoi Yuctotel rasaudukaymu kayctobuonutos B BLUT,

B HacToAwee BpemA u3secteH 3Heprokomnnexc ¢ B
pOCCUIACKOro NPOU3BOACTBA NPOU3BOANTENLHOCTBIO 60 ThiC. T
WKUXTbl B FOfl, NONOMUTENbHO 3apeKOMeH[0BaBlNit cebs B
MeTannypruyeckoit oTpacnu, aTOMHONW 3IHEPreTUKe W aBn-
AUMOHHON NPOMBIWAEHHOCTH. 3TOT KOMNAEKC NO3BONAET
NPOU3BOAMUTD:

® CWUHTe3-ras;

®  3EKTPO- U TENNOBYIO SHEPTUID;

® yresoaopofHbie Tonanea (6eH3uH, Au3ensHoe Ton-
nuBO);

® CKYCCTBEHHbIN DazanbT (BONOKHO, U3AENWUA, yTENN-
TeNu);

® CcTpoWTeNbHble MaTepuansl (LEeMeHT, KepaMm3uT, lie-
beHb u ap.);

®  CUHTETUYECKUI YYryH;
teppocnnagsl.

B BLWIM kpome KaycToBMONUTOB MOTYT MONHOCTLI nepe-
pabatbiBaThCA MO 3KONOTMYECKU YWCTOW M BbICOKOPEHTa-
6enbHOM TeXHONOrUK TBEPAble ObITOBbIE 1 MPOMbIWNEHHbIE
otxogbl (TBMO). Mpu 37omM He TpebyloTCcA UX COPTUPOBKA
W CywKa, KoTopule Ha 40 % u Gonee ysenuyusaioT cebe-
cToumMocTs nepepaboTku B uenom. fazuduKkaunsa TBEpAbIX
KaycTobuonutos 1 otxoo8 8 BLUM moxeT KopeHHbiM 06pa-
30M U3MEHUTb HanpasneHue Pa3BUTUA TONIUBHO-3IHEpPreTi-
yeckoro komnnekca. B benapycu umetotca 3anacel 6yporo
yrna — 1350 MAH T, ropioyux cnaHues — 7880 MnH T.
Konuuecteo exerogHo obpasylowmnxcs ObITOBLIX OTXOA0B
npesbiwaer 2 MaH 7. OTX0ALI TMAPONU3HOIO NPOM3BOACTBA,
no OLEHKaM, COCTaBNAIT 0KoNo 7 MAH T. Mo HEKOTOPBIM
OLEHKaM, Ha Pa3NUyHbIX CBaNKax COCPEfOTOYEHbl COTHM
munnuoHoe ToHH TBMNO. Mpwu exerogHoit razndpurayuun 20
MAH T U3 wuxtel TBNO moxHo nonayyats 18-20 mnpg m?
roptoyero ra3a. 370 OAMH U3 NYTEN PEleHmnn 3a4aum IHep-
reTuyeckoit 6e30nacHOCTM cTpaHbl Ha MHorue ropsl. o
HalKUM OLEHKaM, KOMNAEKCHAA TEXHONOTUA, BKAIOYAOWan
OfiHOBPEMEHHO Npouecch fobbiYM KaycTobuoauTos (Hanpu-
mep, Byporo yrna metogom rugpogodeiyu) ¢ ux nocnegyto-
wen rasuduraumen g BLUMN noszeonser caenats pazpaboTky
6eN0pYCCKUX BHICOKO30MbHbBIX U 0OBOAHEHHbIX YrOMbHbIX
MECTOPOXAEHWI peHTabenbHON.

B 3aknioyeHue cneayer OTMETWTb, YTO BONHOBbIE WU KOA-
TIOBUHTOBbIE TEXHONOTUM B COYETAHWUU C MPOLLECCAMU BbICO-
KOTeMnepaTypHo razuduKaLnmu No3BoNAT Pe3KO NOBLICUTh
3 hEKTUBHOCTb CKBAXUHHBIX METOAOB A0OOLIYM MONE3HBIX
uckonaemeix B benapycu.

The third trend is use efficiency increase of natural rer-
sources is connected with wider use of high temperature
shaft furnace. It is a device, that in order to provide complete
dissociation of complex molecules of all the components of
furnace uses gas flow with temperature 2000 and higher
without application of technological energy for this pur-
pose (electroarc processes).

The chemical composition of these gases provides full
oxigen recovery from organic components and metal oxi-
des, that are inside the furnace. The complete extraction
of all the organic components of furnace oxigen molecules
guarantees the absence in the furnace gases dioxine and
nitrogen oxide.

The offered technology is based on accepted by industry
of developed countries technologies of cast iron smelting
from ore in blast-furnaces and smelting steel from cast iron
in steel smelting units.

We should admit that in the processed caustobiolith (coal,
shale, peat, bitumen, ozocerite and others) there are no
chemical elements which behaviour in blast-furnca or steel
smelting unit has not been earlier studied. This ensures
environmental safety of caustobiolith gasification inside
high temperature shaft furnace.

Nowadays there is a wide known energy system with
high temperature shaft furnace of Russian make, capacity
60.000 tomes per year charge, that has proven its capac-
ity in Metallurgical industry, nuclear power and aircraft
industry. The mentioned system allows producing the
following:

gas synthesis;

electric and heat energy;

hydrocarbon fuel (benzin, diesel);

artificial basalt (fiber, products, heat insulation);
construction materials (concrete, claydite, crushed
stone and so on);

synthetic iron;

¢ ferroalloys.

Besides caustobiolith they process in high temperature
shaft furnace in accordance with environmental friendly
and high-profitable technology solid domestic and in-
dustrial waste. Technology does not require its sorting
and drying, that incur 40 % cost increase. Gasification of
solid caustobioliths and wastes in high temperature shaft
furnace could drastically change the development trends
of fuel and energy complex. Belarus has about 1350 mil-
lions of tones of brown coal, 10 000 millions of tones of
shale oil. Annual volume of domestic waste amounts up to
2 millions of tones. The wastes of hydrolytic production
according to estimates amount up to 7 millions of tones.
According to some estimations, scrap heaps have hundereds
of millions of tones of solid domestic and industrial waste.
On condition of annual gasification of 10 millions of tones
of brown coal and solid domestic and industrial waste it is
possible to obtain 18-20 billions of m? of fuel gas. So thers
is one of the ways to solve energy safety issue for many
years. According to our estimates, the system technology
including issues of caustobiolith production (for example
brown coal by means of hydroproduction) with its follow-
ing gasification in high temperature shaft furnace allows
to make recovery of byelorussian watered and high-ash
coal fields profitable.

As a conclusion we should admit that wave and coiled tub-
ing technologies combining with processes of high tempera-
ture gassification allows to drastically increase efficiency
of downhole recovery aproaches in Belarus.
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UMPKYNAUUNOHHBIE CUCTEMbI

A4 KONTIOBUHIOBOIO BYPEHUA,
B TOM YWCIE /191 BYPEHUS HA AEMPECCUM

V.I. Mischenko,

general manager of Technomechservice,
candidate of technical science,

A.A. Dobik,

technical director of Technomechservice,
candidate of technical science

IbheKTUBHOCT NPUMEHEHUA KONTIOBMHIOBOW TEXHUKY, @
TAKME HAaEMHOCTb U JONTOBEYHOCTh rMBKOM TPybLl npu By-
PEHWUM CKBAMMH U 3ape3Ke BTOPbIX CTBONOB 3aBUCKUT OT pAja
dakTopos. OgHUM U3 HUX ABNAETCA Ka4ecTBO BYPOBLIX PacTBO-
POB, 8 KOHKPETHEE — COAEPMaHWE B Hem TBepAoN dassl. [laxe
MpW YAaYHOW! peuenType BypoBOro pacTeopa, OCHOBAHHOMW Ha
MPUMEHEHUU BbICOKOKAYECTBEHHBIX XMMUYECKUX PEareHToE,
HaKonieHue B HeMm BbiBypeHHOI nopoasl cnocobHo Ha 30-40 %
CHW3UTb CTOMKOCTb ONIOT U MEXaHUYECKUE CKOPOCTH BypeHus.
Kak cneacTeue, yBENMYUBAETCA KONMYECTBO CNYCKONOABEMHbIX
onepauuii, YTo ecTeCTBEHHO NPUBOANT K NPEXAEBPEMEHHOMY
M3HOCY TMBKOW TpyBbl. YCTpaHUTh BAMAHWE 3TOro hakTopa
MOMHO TONbKO NPUMEHEHUEM COBPEMEHHbIX LIUPKYNALMOHHbIX
CUCTEM C NONHOMEPHOIA CUCTEMOW 04MCTKM BYpPOBOro pacTBo-
pa. Cneunanuctsl no bypeHuio yaenaioT cepbe3Hoe BHUMaHNE
BbIGOPY [0N10T, KAYecTBY HACOCHOM rpynnel, pexumam bype-
HWSA, BONPOCH e Ha3eMHO UMpPKynaLyun BypoBbix pacTBOpPOB
0CTaloTCA Ha BTOpOM nnave. [ina manonutpamHoro BypeHus
3a4acTyio afjanTUpPYIOTCA CTapble LMPKYNALWOHHBIE CUCTEMD
C NPUMWUTUBHOWM CUCTEMOI OYUCTKM, yaanswiieil He Gonee
20-30 % BbibypeHHoit nopogsl. B T0 e Bpema 3apybexHble
CepBUCHbIe KOMNAHUK B KayecTee 06A3aTenbHOro ycnosus bype-
HUsA TPEBYIOT NONHOMEPHYIO CUCTEMY OYUCTKM U OTKA3bIBAIOTCA
0T CepBuca Npu ee OTCYTCTBUU,

PaccMoTpuM 0COBEHHOCTH LUPKYNALMOHHBIX CUCTEM ANA
konTiobuHrosoro Bypenus. Mpexpe Bcero 310 GypeHue Mano-
NUTPaXHOE C NPOU3BOANTENLHOCTBIO MPOMBIBKM, KaK NPaBUNO,
Ao 10 n/c. Tpebyetca Takme Hebonuwol obvem Gypoeoro
pacTBopa Ha noeepxHocTu (fo 30-40 m*). KonTio6uHrosaa
TexHuKa mobunbHa u TpaHcnoptabensHa, cnefopartesbHoO
UMPKYAALMOHHBIE CUCTEMBI TAKME LONMKHbI BbITE MOBUALHLIMK,
MMeTk NOBbILEHHYI0 MOHTaKECNOCOBHOCT (HECKONBKO YacoB)
M TpaHCNopTHble rabapuTbl, no3sonsioume 6es gemoHTaxa npo-
M3BOAMTL WX NepeBo3Ky. KoMnaekTylouee 04MCTHOE U HacoCHoe
060pyA0BaHUE 0MKHO COOTBETCTBOBATL MPOU3BOANTENBHOCTH
OypoBbIX HACOCOB, T.€. NPUMEHEHNWE 0BbIYHOTO IHEPTOEMKOTO
obopygoBaHua HepauuoHansHo. Tpebyloueecs cneyuansHoe
obopygosaHue gna ManorabapuTHbIX LMPKYNALMOHHBIX CHCTEM
(MUC) cneayowee:

— KoMnakTHbil pgerasatop «Kackap-40My»;
— manorabaputHoe subpocuto CB1/IM-02, BCM, BCM-01;
— neckootgenutens MM-22, NM-30 npou3BogMTENLHOCTBIO A0

30 n/c;

— ueHtpudyra 0rL-35, OrWL-500;
— Hacocsl MH-12, MH-63;
— manorabapuTHble GNOKN NPUTOTOBNEHMA.

Mpu BbIGOpe HoMeHKNATYPbl 060PYAOBAHUA HYIKHO YHUTHIBATH
u pexumbl BypeHus. Tak, npu 3ape3ke BTOpbiX cTBonoB Ha Ce-
pepHom Kaekase BBuay manoro o6vema soibypeHHoM nopogsl
NMpUMEHANUCL TonbKo BubpocuTo CB1/IM-02 u ueHtpudyra
OfL-32 (puc. 1). Cuctema Bbina BLINONHEHA B BUAE ABYX Ma-
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«KomnaHus « TeXHOMEXCEPBUC»,
KaHAWAAT TEXHWHECKNX HayK,
AA. Bobuk,

TEXHUYeCkHii gupexkTop 000
«KoMnanna « TeXxHOMEeXCERBUCH,
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CIRCULATION SYSTEMS

FOR COILED TUBING DRILLING,
INCLUDING UNDERBALANCED DRILLING

The efficiency of coiled tubing equipment application, as
well as reliability and durability of coiled tubing during tub-
ing drilling and sidetracking depends on many factors. One
of them is the quality of drilling fluids, more specifically the
content of solid phase. Even if the compounding of drilling fluid
is successful, based on application of high quality chemicals,
the accumulation of drilling could cause 30-40 % reduction
of drilling bit durability and mechanical speed of drilling. As
a result there increases a number of trips, that lead to prema-
ture tubing wearout. It is possible to eliminate the impact of
the factor only with the use of state-of-the-art system with
comprehensive drilling fluid cleaning. Drilling specialists pay
great attention to selection of drilling bits, quality of pumping
equipment, drilling modes, issues of surface circulation stay
behind the scene. They often adapt old circulation systems
with primitive cleaning system for small capacity drilling, that
remove 20-30% of the drilling cuttings. At this time foreign
servicing companies as a must require full-size cleaning system
and reject servicing in case the system is absent.

Let us examine pecularities of circulation systems for coiled
tubing drilling. First of all this is a low capacity drilling, as a
rule up to 10 liters per second. They requre small volume of
drilling fluid at the surface (up to 30-40 m*). Coiled tubing
equipment is mobile, accordingly the circulation systems
should also be mobile, have simple mounting ability (few hours)
and transporting dimensions that allow to carry them without
disassembly. The component cleaning and pumping equipment
should correspond the capacity of drilling pumps, that is the
use of common power-consuming equipment is unpractical. The
requied special equipment for small-size circulation systems

Puc. 1. ManorabapuTHas UMpKyNAUMOHHAA cucTema o6bemom 30
Fig. 1. Compact circulation system 30 m*,
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Mpu yBennyeHun anvusl mogynei Ao 8,5 M obvem MLC moxer
CoCTaBuTb 50 M2,

Ha puc. 2 u 3 nokaszaHa MUC B cesepHOM MCONHEHWM C
HECTKUM YTENNEHHbIM KAPKACOM YKPLITUA C KOMMNEKTHOCTbIO:
Aerasarop «Kackap-40My, oHokaccetHoe Bubpocuto BCM, cuto
— rMApoUKKIOHHbIA cenapatop CMC-22 Ha 6a3e Bubpocuta BCM
n neckootaenutens MI-22 u 6eccansHukosoro Hacoca MH 63,

Puc. 2. KomnoHoBoyHas cxema MLC o6bemom 30 M3 ¢
YTENNeHHbIM YKpPbITUEM.

Fig. 2. Lay-out diagram SCS 30 m? with heated cover.

ueHtpudyra Orl-35 c 6eccanbHuKoBLIM Hacocom MH 12,5,
BCTPOEHHEI 610K NpUroToBaeHus GypoBbIX pacTBOpOB ¢
Hacocom 6LU8-2 u Bnok npurotoBneHus pacTBoOpoB pea-
reHTos BIP-3 B ymeHbweHHoM BapuanTe. 0co6eHHOCTS
3101 MLIC 8 TOM, YTO BBINOAHEHA OHA B BUAE [IBYX HECTKUMX
MOAyNEeN, TPaHCNopTUPYeMbix Ge3 feMoHTaxa 0bopynoBsa-
Hus. MoHTaxecnocobHocT MUC — 3-4 yaca. Komnawus
usrotosuna u noctasuna Takne MLUC B «lypHedreras-
BypeHue» u 8 HedreroraHck.

XoTenoch Bbl 0TMETUTL POSIb UEHTPUGYT B 04UCTHOM CUC-
TEME. ITOT MeXaHU3M YAaNAET WAaM, NPUyem Menkoamcnepc-
HbIA 1 Hanbonee CKNOHHBIA K AMcneprupoBaxuio, 6onbiue
4em BCe NpeAblayume cTynedn oyucTku. Wnam c aucnepc-
- HOCTbIO 5-40 mKM, ynanaemslit LeHTpudyron, Hanbonee
BPeAeH A7 paboTsl Hacocos u gonort. Llentpudyra Taike
|
|
|
|

norabapuTHbIX MOAYNEH C CUCTEMO# OYUCTKN U NpUroTOBNEHUA
6yposeix pactBopos. 06vem MLUC cocrasnan okono 30 M.
|

ABNAETCA (AKTUYECKN PerynaTopoM naoTHOCTM BypoBoro
pactsopa, u npu bypenuu Ha noTHOCTAX MeHee 1,15-1,16 r/cm?
ee NPUMEHeHue BCerga 3IKOHOMUYECKH BbIrOAHO.

B KomnbloTepHoit 6ase Haweil koMnaHun umeinTcs Gonee
20 komnoxosok MLC c pasnuyHbiMu o6bemamu, npoussogu-
TENbHOCTbIO, CTENEHbIO OYUCTKHU, KNUMATMYECKUMU MCONHEHU-
AMU. 3aTpaThl Ha OCHAWEHWUe KONTIOBUHIOBO# TEXHUKM TAKUMM
CUCTEMAMW MUHWUMANbHbI, @ OKYNAEMOCTb 3aTpaT TONLKO Ha
3KOHOMUMW AONOT, XMMPEAreHTOB U CHUXEHWM M3HOoCca 06o-
PYAOBaHUA — HECKONbKO MecALer. 310 NoATBepMaaeT Hawa
MHOTONETHAR NpaKTUKa paboTsl.

lWwpokas 06nacTb NpumMeHeHUs KoNTIOGUHIra — BCKpbITHE
NPOAYKTUBHbIX NNACTOB Ha fenpeccun. B 3tom cnyyae ponb
UMPKYNALMOHHON CUCTEMBI TPYAHO NEPeoLeHMUTb.

EcTb cMbicn paccmoTpeTs GypeHue Ha genpeccun ¢ npo-
MBIBOYHBIMU KNKOCTAMW Ha YrNEeBOAOPOAHON OCHOBE U
C a30TOM B KayecTse perynatopa nnotHocTu. Mpu 3Tom

npumenstoTca aBa Tuna LUC — oTkpeitan v 3akpbiTas. OTKpsi-
I

(SCS) is as follows:
- Portable degasser Kaskad-40m,
- Small-size shaking sieve SVILM-02, VSM, VSM-01.
- Sand separator PG-22. PG-30, capacity up to 30 liters per
second
- Centrifuge 0GSH-35, 0GSH-500
- Pumps PN-12, PN-63
- Small-size preparation units
While choosing the range of surface equipment it is neces-
sary to consider drilling modes. While sidetracking in
Northern Caucasus because of small volume of drilled rock
they used only shaking sieve SV1LM-02 and centrifuge
0GSH-32 (fig.1). The system has been made as a two small
dimension modules with cleaning system and system of
drilling fluid preparation. The volume of SCS amounted
30 m’. Increasing the module length to 8.5 meters the
volume of MCS could amount 50 m®.

Fig 2 and 3 show northern version of SCS with hard
heated framework with following: degasser Kaskad-40m,
single-catridge shaking sieve VSM, shale shaker-desander
separation unit SGS-22 on a basis of shaking sieve VSM and
sand separator PG-22 and packless pump PN 63, centifuge
OGSH-35 with packless pump PN 12.5, built-in unit of solu-
tion preparation with 6SH8-2 pump and unit of solution
preparation BPR-3 in reduced scale. The pecularity of the
SCSis that it is made from two hard modules, transported
with no equipment disassembly. Rig up time of SCS is

Puc. 3. BepxHuit yrennenusiit mopyne MLIC 06semom 30 w3,
Fig. 3. Upper heated unit SCS 30 m®.

3-4 hours. The company manufactured and supplied such SCSs
to Purneftegaz-Burenie and to Nefteyugansk.

We would like to mark to role of centrifuges in the cleaning
system. This unit removes core boring, as well as fine-dyspersat-
ed and inclined to dispersion to a greater extent than all other
cleaning stages. The core boring with dispersion of 5-40 mm,
that is removed by centrifuge, is the most harmful for pumps
and bits. Centrifuge is actually the density regulator of drilling
fluid, and with drilling at density below 1.15-1.16 g/cm? its
aplication is always economically beneficial.

Database of our company comprises over 20 assemblies of
SCS with different volumes, capacity, separation efficiency,
climatic versions. The expenditures for coiled tubing equip-
ment with such systems are minimal to our mind, and payback
only with drilling bits, chemicals and increased lifetime of the
equipment equals few months, This has been proven by many
year experience,
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Puc. 4. NonHokomnnekTHas 3akpbitas L|C ana 6ypenun Ha genpeccuu.

Fig. 4. Full-size closed CS for underbalanced drilling.

toie UC gna 3toro Buga GypeHus otnuyanTca oT 06bIYHbBIX
MCNONb30BAHMEM FepMEeTUYHbBIX EMKOCTEH U OCHAaL|eHb
CenapartopomM Ana NpejBapuUTENbLHOTO OTAENeHUn rasa, ge-
rasatopom Ana TOHKOW ferasayuu pacTeopa, BUBpoCUTOM,
Ocrato4Hoe copepanue raza B byposom pacTsope nocne
Aerasauuu Ans HopManbHoW paboTel GypoBbIX HACOCOB
AONHHO BbITE MUHMMaNnbHbIM, X enaTensHo He bonee 3—4 %.
Ana 3toro npu GypeHun Ha BA3KMUX HEDTAX paLMOHaNbHa
Aaxe YCTaHOBKa ABYX WK Tpex pgera3atopos «Kackap-40»
B 3aBUCMMOCTM OT ra3oHachlWeHHOCTH pacTeopa. Mpu He-
Bonbwux obbemax wWnama ot BMBPOCHUTA MOXKHO OTKA3ATLCH,
ucnonb3ya ana rpyboi 0UMCTKU pacTBOPa OTCTON B NEPBOM
otceke emkoctu LIC.

Mpu Mcnonb30BaHMM B KAUECTBE NMPOMbIBOYHON KUAKOC-
T HedTU Hanbonee pacnpocTpaHeHo BypeHue 3aKpbIThIMMU
UMPKYNALMOHHBIMW cUCTeMaMu. B oTinune o1 OTKPLITHIX
UMPKYAALUMOHHBIX CUCTEM, AN UX DYHKUMOHWPOBAHUA HET
ocobbix TpeGoBaHuit N0 pasmelieHnio Ha 6yposoil. [lasnenue
B 3aKkpbiTbix LC 0,1-0,4 MMa, pactBop noa fasnenuem nocry-
naet B bBypoBoil Hacoc Aaxe 6e3 paboTbl NOANOPHbIX HACOCOB.
Tem He meHee TpeGoBaHWA K gerasauuu pacTBopa 0CTalOTCA
BLICOKWUMM, U 0becneyeHne 3TOro AOCTUIAETCA NPUMEHEHUEM
cenaparopa tuna CPb-2 1 npaBunbHbIM NoA6opoOM peuenTypsl
6yposoro pacrsopa. OnbiT Hawe# paboTbl ¢ 3aKpeiTbiMu LIC
MnoKasan, yTo 3aryleHne HedTei ¢ LeNbi0 BbIHOCA WAaMa He
Bcerga onpaefaHHo, T.K. cama ras’soMuaoKoCTHaA cMecCb Npu
BbICOKMX aBNEHUAX MOXET UMETb BLICOKYID BA3KOCTb. TakK,
npu 6ypenun Ha penpeccun 8 0AO «PocHedTb-MypHedTeras»
06paboTka HedTH 3arycTuTENEM CylWecTBeHHO CHU3MNZ 3ddek-
TUBHOCTb CENApaTtopa, B pe3ynsrarte OKOHYaTeNbHan aera3atlus
NpOU3BOAKUNACH B KOMNEHCALMOHHOM EMKOCTW NYTEM NPOCTOr0
OTCTAWBAHMA.

Ha puc. 4 nokasaHa 06was KOMNOHOBKa NONHOKOMNAEKTHO
3akpeitoit UC. 06uwnid Bupa 3akpeitoit LIC Ha byposoit npeactas-
NeH Ha puc. 5.

B cocras LC Bxogut gpoccensHsii 610k, waamootaenutens 1
c mogynem npobooTbopHuKa 2, NpUeMHan eMKocTb 3 € Hacoc-
HbIM MOAYNEM 4, cenaparop ra3osbliid 5, 6nok npuroToBneHUa u
Noa4u XMMUYECKIUX peareHToB 6, KOMNEHCALIMOHHAR EMKOCTb 7
CHACOCHbIM MOAYNEM, YCTAHOBKA AnsA BblpaﬁOTKH W HArHEeTaHWA
asora (He noka3saHa). Takwe B cocTas LIC BxoaaT noanopHsie
Hacockl 8 u 9, pacnonoXeHHble B HACOCHLIX MOAYAAX NPUEM-
HOM U KOMNEHCAUMOHHOW EMKOCTEN, HACOC ANA OTKAYKKU BOAbI
(pacnonoeH B HACOCHOM MOAYNE NPUEMHOM EMKOCTH), HacOC
ANA OTKAYKKU U3BBITKOB NPOMBIBOYHON MUAKOCTU U3 WAAMOOT-
Aenutens (pacnonoxeH g moayne npo6ooTOOPHHUKA), KEKTOP
Fa30XUAKOCTHBIN, BCTPOEHHLIA B NPUBOPHLIA MaHudonba,
KyAa NOABeAEHbl HarHeTaTenbHble NMHUK BypoBOro Hacoca u
d30THOro KOMI’IPECCOPE.

TEXHO10TMU N OBOPYLOBAHWME/TECHNOLOGIES & EQUIPMENT
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The wide application field of coiled tubing — uderbalanced
development of pay seams. In this case it is difficult to over-
estimate the role of circulation system.

It is worthwile to consider the application of uderbalanced
drilling with flushing fluids on hydrocarbon basis of nitrogen
as density adjusting agent. In this case they use two kinds
of CS - open and closed. The open CS for this kind of drilling
differs from common with the use of pressurized tanks and
equipped with separators for preliminary gas separation,
degasser for thin solution degasser and shaking sieve. The
remaining gas content in drilling fluid after degassing for
normal operaton of drilling pumps should be minimal, advis-
able not more than 3-4 %. For this purpose for drilling with
viscous oil it is efficient to use 2-3 Kaskad-40 degassers,
depending on gas saturation of the solution. If the mud vol-
umes are not significant, it is possible not to use the shaking
sieve, using solution settling in the first segment of CS as the
primary purification.

Using oil as a flushing agent is the most widespread while
drilling with closed circulation systems. Unlike open-circula-
tion systems there are no requirements for its location on the
field. The pressure in closed CS is 0.1-0.4 mPa, the solution
under pressure is forwarded to drilling pump even with no
booster compressors. Nevertheless the requirements towards
solution degassing are high and its ensuring is reached with
application of separator type SRB-2 and correct selection of
drilling fluid compounding. The experience with closed CS
proves that oil densification for the purpose of mud carrying-
out is not always justified, as the gas-fluid mixture at high
pressure could have high viscosity. While underbalanced drill-
ing in Rosneft-Purneftegaz the oil treatment with thickener
significanlty reduced the separator efficiency, as a result the
final degassing effected in compensating tank by means of
simple settling.

Fig. 4 shows the general assembling of full-size closed CS. The
general view of closed CS on oil-rig is represented on fig. 5.

CS comprises throttle unit, mud separator 1 with module of
corer 2, accepting tank 3 with pumping module 4, gas separator
5, preparation unit and feeding of chemicals 6, compensating
tank 7 with pumping module, unit for generation and pumping
of nitrogen (not shown). Also CS comprises booster pumps 8 and
9,located in pumping modules of accepting and compensating
tanks, pump for excess of flushing fluid from slurry clarifier
(located in corer unit), ejector of gas and fluid, installed in
instrument manifold, injection lines of drilling pump and
nitrogen compressor connected to.

CS operates in the following way.

The flushing fluid gets inside throttle unit, that allows infi-
nitely adjustable controll of wellhead pressure, and further to
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| Paboraet LIC cneayiowmm o6pasom.
- [TpombiBOYHAA HMAKOCTE NOCTYNAET B APOCCENbHbIN 0K,
103B0ROWNA BECCTYNeHYaTo perynupoBath gasneHue Ha
CTbE CKBAXMWHBI, U Aanee B MOAYNb NPo60oT6OpHMKA 2 U B
namootgenutens 1. YacTe NpoMbIBOYHON HMAKOCTH MOMET
ponyckaTtbca 4Yepes npobooTOOPHUK, KOTOPLIA ynasnusaer
AiaM U3 CKBaXWHbI ONA reonornyeckoro avanusa. locne
YWCTKM OT TBEpAoK (asel Byposoit pacTeop no Tpybonpo-
0y nonajaeT B razosbiil cenapatop 5, rae NPouCxoanT
asfeneHue rasa v XugKoctu. [a3 yepes sepxHui narpybok u
ErynATOPLI AaBneHns 11 yepes razooTBOAHYIO TPyBY yxogut
a pacceusaHue B atmocepy unu Ha daken. [lerasuposaH-
af MUAKOCTb CIMBAETCA B NPUEMHYIO eMKOCTb 3. [laBnerue
cMCTeMe «WNaMOOTAeNUTENb — Ccenapatop — npueMHas
MKOCTb» nopaepxusaerca e npegenax 0,1-0,4 MMa, uto
BecneynBaet fBUKEHWE NPOMBIBOYHOM KUAKOCTU MeMAY
MMM YCTPOMCTBAMM C Nnocnepylowein nogayei ee Ha Bxog
VPOBOrO Hacoca.
B np1emMHoil eMKOCTH npomcxoguT OTCTaUBaHUE HUAKOCTH.
AW B HEll €CTb BOAG, OHa HAaKanIMBAETCA B KapMaHe HIKHei
CTV @MKOCTHU W NO CUTHaNY AaTyMKa 3NeKTPONpPOBOJHOCTH,
CNONOXEHHOTO B NPUEMHON @MKOCTH, OTBOANTCS B BOAAHYIO
71 B KOMNEHCALMOHHYIO EMKOCTb.
lMpurotoenenue 6yposoro pacTsopa npouzsogurcs nep-
Ha4yanbHO B KOMNEHCAUWOHHOW eMKOCTW 7, OCHALeHHO
eXaHU4yecKuMn nepemewnearenamu. XuMuyeckue peareHTsl
CTYNaT B EMKOCTb W3 BNOKa NPUrOTOBAGHMA M NOKAYM
MUYECKUX peareHToB 6. puroToBneHHbI pacteop nepe-
HMBAETCA B NPUEMHYI0 MKOCTb MK HA Npuem Byposoro
coca. BosmoxHO npuroTosnenue nopuuit Byposoro pac-
0pa B eMKOCTH 6/10Kka NPUrOTOBNEHMA U NepeKayka B npu-
HYl0 eMKOCTb UM Ha Bxop BypoBoro Hacoca. B npouecce
NYBNeHNA CKBAKUHLI MOXKHO BECTH 4006paboTKy GypoBoro
cTBOpa. [infi 3TUX Leneil B GAOKe NPUrOTOBAEHNA YCTAHOB-
Hbl IBa l03UPOBOYHBIX HACOCa ANA LO3MPOBAHHOIO BBOAA
MpeareHTOB NOJ AaBNeHWUeM.,
OnbIT 3KCNAYyaTaLMK NoKasan, 4To cxema Takoi LIC pApe cny-
€8 MOXET 6b1Tb ynpoujeHa. Tak, npu Hebonbwnx yry6aexnsx
BaX(MHbI He BCETAa HyXeH npo600TOOPHUK U WNaMOYNOBM-
J1b, DU 3TOM OTCTOW WAAMa NPOUCXOAMT B NEPBOM OTCeKe
nemHow emkocTi. Mpu ypexnn Ha HeobpaboTaHHbIX HedTsAX
nagaer Heobxo-
MOCTb B Bnoke pm
MrOTOBNEHUA W
3UPOBaHHON no-
34N XMMUYECKUX
2areqToB. Coctas
L{pmoﬁ UC B uto- =
MOXHO CBECTU
HanM4Yuio TONbKO
naparopa, NpueM-
W 1 KOMNeHcauu-
HOW eMKOCTei.
OnbiT npoussoga-
83 W 3KCnayara-
1 paznunyneix LC,
KOMNeHHLIN aB-
pamu 3TOW CTaTbu,
3e0nA€T Aarb 6y-
BbIM KOMMAHMAM
e HeobBxoguMble
KOoMeHAauuun no
aLEHUI0 KONTIo-
HIOBOW TEXHWUKK
edyiouleics cuc-
hoi’t LUUpKynauuu
POBOTO pacTeopa.
|

corer unit 2 and to slurry clarifier 1. A part of plushing fluid
could flow via corer, that catches the slurry from the well for
geological investigations. After separation from the solid phase
the drilling fluid via tubing gets to gas separator 5, were the
fluid and gas are being separated. Gas, via the upper flange and
pressure regulator 11 via bleeding tubing leaves to atmosphere
or to flare. Degassed fluid is gathered inside acceptanse tank
3. The pressure in the system slurry clarifier-separator—ac-
ceptance tank is within 0.1-0.4 MPa, that provides the flow
of flushing fluid between the two units with the following
feeding to the intake of drilling pump.

The accepting tank settles the fluid. If water is present it is
being accumulated in the pocket of lower reservoir part and at
a signal of electroconductivity sensor, located in acceptance
tank, and is fed to water or compensating tank.

The preparation of drilling fluid initially starts inside
compensating tank 7, equipped with mechanical agitator.
Chemicals are getting to tank from the preparating unit
and chemicals feeding 6. The prepared fluid is pumped to
accepting tank or to the inlet of drilling pump. It is pos-
sible to prepare portions of drilling fluid in preparation tank
and pumping to acceptance tank or to intake of drilling
pump. For this purpose in preparation unit two proportion-
ing pumps are installed for measuring chemicals injection
under pressure.

The operating experience showed that such CS could be sim-
plified in a number of cases. When they are not going to deep
wells to a significant extent they do not always require slurry
trap, the settling of slurry effects in the first section of the
accepting tank. While drilling with non-processed oil there is
no need for preparation unit and dosated feeding of chemicals.
The closed CS could be simplified to separator, acceptance and
compensating tanks.

The experience of manufacturing and use of various CSs,
gathered by the authors of the article allows drilling compa-
nies to have all the necessary recommendations for equipping
coiled tubing equipment with all the necessary drilling fluid
circulation systems.

Puc. 5. 3akpbitas LiC Ha MecTopOMXACHUM.
Fig. 5. Closed CS on filed.
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TEXHOJIOI' A SIM,
MOAYJ1b 1A NOABOLHbIX
CKBAXWHHbBIX PABOT

MopsopHOe BHEAPEHUE B CKBAMMUHY
Ha Gonbuwoit rybuHe cerogHs ocyliect-
BNAETCA MPU NOMOWM [OPOTOCTOALLMX
MOBUNBHBIX NAaByYnx rnyBOKOBOAHbBIX
6ypoebix ycraHoeok (MODU). Croumocts
BHE/IPEHNA B CKBAXUHY NPU 3TOM MOMET
pocturate $10 maH 1 Gonee,

[Ona pewenus 3ol npobnemsl Komna-
HusA Exxon Mobil cosgana rexnonoruio SIM
(Mopyna pna NoaBOAHLIX CKBAMMHHBIX
pabot), cpeacTBa AN pasBepTbiBaHUA
AOHHOM KONTIOBMHTOBOM YCTAHOBKK CO
cneunansHo paspaboTtaHHoro BcnomMora-
TENbHOTO CYAHA.

HoBas TexHONOrMAa MoO3BONWT Cyllec-
TBEHHO (A0 50 %) CHM3UTL CTOMMOCTH
3ab0MHOr0 KapoTama, KNCNoTHON obpa-
60TKM U Apyrux my6oKOBOAHbIX paboT no
BHEJPEHWIO B CKBAMMHBI.

BCINOMOTATEJIbHOE
CYAHO SIM

BcriomoratensHoe cynHo Ans noaBofHbIX
CKBAXMHHbIX paboT (SIM) — ogHoKopnyc-
Hoe, C ABOWHOM 06WwKBKONH, Bonblwoi paboyeit Byposoi WaxToii
U AU3eNb-3NeKTPUYECKON rpeBHON YCTAaHOBKOW C cUCTeMOoi an-
Hamuyeckoro no3uumonuposanus. CyaHo paboTaer 8 KavecTee
«MaTepPUHCKOro» [1S NOABOAHON KONTIOBUHIOBOM YCTAHOBKM.

ABTOHOMHOE CyIHO 0BECNeYNBAET NPOBEAEHNE PA3NTUYHbIX ONe-
PaLWiA N0 BHEAPEHUIO B CKBAMUHBI U MOXET NONONHATLCA HA MOpE
no mepe HeobxoaumocTu. BeptoneTHas nanyba obecneynsaer nepe-
MelueHue paboyero nepcoHana Ha beper, a no 0boWM Kpasm TpaHc-
MOPTHOTO CyAHa UMEeTCA npuyansHas cuctema. ECTb peMoHTHas
MacTepckas ans o6CnyKUBaHUA
KONTIOOUHIOBOW ycTaHoBKK SIM,
a TaKke npoTUBOBLIBPOCOBOrO
yctpoicTea M 3nemeHToB KHBK.
[loctynHa u Gonblwas MexaHu-
yecKas MacTepcKas.

Yertpoiicteo SIM BKnouaer B
cebs norpyxHyto KonbuHrosyio
YCTaHOBKY C AMCTaHLMOHHBIM Y-

SIM TECHNOLOGY
SUBSEA INTERVENTION MODULE

Deepwater subsea well interven-
tions today must use costly mobile
offshore drilling units (MODUs).
Cost-per-intervention with deepwa-
ter MODUs may reach $10 million or
more before allowances for deferred
or lost production.

ExxonMobil has addressed this
problem with SIM (Subsea Inter-
vention Module) technology, a
riserless means for deploying a
seafloor coiled-tubing unit from
a specially designed support
vessel.

The new technology up to 50 %
will significantly reduce the cost
and time of downhole logging,
acidizing and other interventions in
deepwater oil and gas wells.

SIM SUPPORT VESSEL

The Subsea Intervention Module
(SIM) Support Vessel is a monohull
vessel with double skin, a large working moon pool and
diesel-electric propulsion with a dynamic positioning sys-
tem. The vessel acts as a “mother ship” for a subsea coiled
tubing unit.
The self-supporting vessel carries stores and supplies for
a 30-day period to cover multiple well intervention mis-
sions and can be replenished at sea, if required. A heli-deck
facilitates offshore personnel transfer and there are moor-
ing facilities on both sides for a supply vessel. Workshops
are fitted for servicing
the SIM coiled tubing
unit as well as the BOP
unit and bottom hole
assembly tools. A large
mechanical workshop is
also available.
The SIM Tool compris-
es a remotely operated

paBneHnem 1 COOTBETCTBYIOLLMI
MOAYNb MPOTUBOBLIGPOCOBOIO
yctpoiicTea. Cuctema MoweT pa-
Boratk Ha mybuHe 6500 dyToB
(2000 m).
OcobenHocTu SIM:
® [IpoMbIBOYHbIE MAKOCTH HE
BO3BPAWAIOTCA HA CYAHO.

subsea coiled tubing unit
and an accompanying
BOP module. The sys-
tem can operate in wa-
ter depths to 6,500 feet
(2,000 meters). SIM tech-
nology can perform the
same types of through-

. . Huakoctv nopatotcs yepes tubing well intervention
% NUHUIO 33aKaYKW KOHLEH- work normally carried
= TpUYeCcKoro KontwbuHra out by a deepwater Mo-
> (PDL). bile Offshore Drilling
% ® KoHTponbHbie curHansl 1. KonTio6uurossiii 6apaban/Coiled tubing reel Unit (MODU).

‘“S“- nepefawTca 4Yepes pac- 2. Kontiobuxroeslit unxmektop/Coiled tubing injector . Nowellinterven-
§' Eg%ﬂ.en PRSI IR 3. KapycenbHasa crennam-Knertka AN nepeso3kn UHCTPYMeHToB/ &o:hih;lldl\; xisﬁmmed

i Indexing carousel tool rack ! .

g ® Hacocsi Ha BopTy cyaHa co- 4. Mnauwkw/Deployment rams . Fluids are de-
o 3/310T AABNEHNE HMLKOCTH . livered through a con-
I [UNR CTUMYNALUM CKBAXMH 5. Mopgynb npoTuBoBbIGpocoBoro ycrpoiictea/BOP module centric coiled-tubing
§ a3oTa. 6. Mexanu3m ynpasnenus MBO/BOP actuator bottles pump-down line (PDL).
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* Cnomouibio cuctembl SIM MOXHO TakKe NPOBOAUTL INeKTPH-
YECKUI KapoTax.

Texwonorua SIM Bbilwna ganexko 3a pamku KOHLENUMK npu 3Ha4u-
TeNbHOM UHKEHEPHOM U KOMNOHEHTHOM TeCTUPOBaHKK, HecMoTpa Ha
T0, YTO NPEACTOMT ewé fopaboTka KOHCTPYKUMN SIM 1 ee MHTerpaLuu
B CUCTeMy NOABOAHOIO 060pyA0BaHuUs, TeXHONOMMYecKas rpynna SIM
BbILLNA HA CTAAMI0 AETANbHON NPOPaboTKU KOHCTPYKLIMMY,
® McnbiTaHns KOMNOHEHTOB BbICOKOM CTENEHN PUCKA 3aBepILEHbI.

Cucrema SIM ckoHcTpyMpoBsaHa ana pabotsl Ha my6ute 2000
6500 yTOB, HO MOXET NPUMEHATLCA ANA 406bIYM Ha Bonbliei
my6uHe. TexHonorua SIM npumennmMa AnA HTEpBEHLUM B N0y
NOABOAHYIO CKBAXMHY, 060pynoBaHHYI0 36-A10/iMOBON Hanpasna-
towein obcafiHoW KONOHHOMN W 3aKaH4YMBAEMYIO FOPU3OHTANBbHO.
* [lepsas cucrema SIM byner paGotars 8 CesepHoit Adpuke.

Cucrema SIM 6yneT BbinyiueHa Ha PLIHOK MO 3KCKMIO3UBHOM NULEH-
3un coemectHo BJ Sevices Company u Otto Candies LLC. Mnanupyetcs,
HTO Nepeas yCTaHoBKa NpuUcTynuT K pabote 8 2008 rogy.

PULSONIX®TF SERVICE -

MPOUECC CNEAYIOLLIErO NOKONEHUSA
A4 ONTUMU3ALNN SODEKTUBHOCTU
OBPABOTKW MATEPMHCKOW NOPOAbI

Pulsonix® TF obbeauHun 8 ceba onsiT komnanuu Halliburton s
0612CTh KONTIOBMHIA U NPOBEPEHHYIO TEXHOMOT IO JKMAKOCTHOTO
ocumnnaTopa. Hactpoennas vacrora (TF) perynupyer Hactpoiiku
M 4acToTy Ha OCHOBAHMMW TpeBOBaHMIT K NPUMEHEHNI0.

Pulsonix TF o6napaer 3HauuTenbHbIM NpeUMyLLECTBOM
nepep Pulsonix 200:

* bonee wupokuit guanosoH pacxona ans Gonblero cooTEET-
creua KHBK u ucnonb3osanus npeumywectsa nponyckHoit
cnocobHoCTH.

* Amnautypa wupe ans 6o-
nee 3 dekTuBHoi paboTsl
BOMM3N YCTbA CKBAMMHBI.

®  boKkoBOW M HUMKHMIA NOPTHI
No3BONIAKT CAeNaTh Coyaa-
peHue npu nepdopavun
Bonee yeTkum,

*  OyHKUMOHMPOBaHWE Npu
MeHbleM pacxoge.

MpumeHeHune

lpeBocxoaHO NoAxoauT Ans
6onbwWoro KonnyecTea Bepru-
KanbHblX W FTOPU3OHTANbHbIX
CKBa¥MWH, KaK ans HeobcameH-
HbIX TaK W ANA 0BCaMeHHBbIX,
BK/OYAA HedTh, ra3, 3akayu-
BaHWe, reoTepMasnbHble UCToY-
Huku, CO,, Boay, ycTpaHeHue,
MOHWTOPUHT W J06LIYY pacTBOpeHueM.

Obecneynsaer pokasaHHyio 3DGEKTUBHOCTL ANA CheayIoMX
onepaumi:
®  YAAneHue OTNOXKEHMIA C NOBEPXHOCTH BO3NE YCTbA CKBAMMUHBI,

nepdopupoBaHue, COPTUPOBKa

— 0TX0[10B OT nepopupoBaHus,

— OCafKOB BCEX BUA0B,

— MENKUX YacTuL, NPOAYKTUBHON NOYBHI,

— napadguHa u achansTeHos,

— BYpPOBOI rPA3U U OCKONKOB LiEMEHTa,

— 3IMYNbLCUNA,

— 0TX0[,0B Npu BypeHuu,

— BOHbIX W ra30BbIX NPOBOK;

New Pulsonix TF tool is equipped with both side and bottom ports
for more direct impingement on perforations.

* Control signals are conveyed via the ROV umbilical and
a flying j-box.

* Pumps onboard the vessel will provide pressure for well
stimulation fluids and nitrogen.

* The SIM system will also be capable of electric-line log-
ging.

SIM technology has been advanced well beyond the
concept level with significant engineering and component
testing. Although more work lies ahead to complete the
SIM design and its integration with subsea facilities, the
SIM technology team is entering the detailed design/con-
struction phase.

* High-risk component testing is complete.

The SIM system is designed for service in 2,000 to
6,500-foot water depths but can be scaled to address even
deeper subsea production scenarios. SIM technology can
be used for intervention on any subsea well constructed
with 36-inch structural casing and completed with a
horizontal tree.

* The first SIM tool will be in West Africa.

SIM technology will be brought to market under an
exclusive license by a joint-venture between B] Services
Company and Otto Candies LLC. Plans call for the first unit
to be deployed in 2008.

PULSONIX® TF SERVICE

NEXT GENERATION PROCESS FOR
OPTIMIZING MATRIX TREATMENT
EFFECTIVENESS

Pulsonix® TF service incorporates Halliburton's coiled
tubing expertise with proven fluidic oscillator technology.
Tuned frequency (TF) enables fine tuning rates and frequen-

cies based on the require-
mn  ments of the application.

Pulsonix TF service pro-
vides significant advan-
tages over the original Pul-
sonix 200 service:

. Wider range of rates
to better match to BHA and
achieve benefits of flow ca-
pacity.

. Amplitude is stronger
for more effective near well-
bore action.

. Side and bottom ports
enable more direct impinge-
ment on perforations.

o Functions at lower flow
rates.

Pulsonix TF Service Applications

Pulsonix TF service is excellent for a wide variety of ver-
tical and horizontal wells, both openhole and casedhole,
including oil, gas, injection, geothermal, CO,, water, disposal,
monitoring, and solution mining. It provides proven perfor-
mance for these operations:

* removal of deposits from the near wellbore area, perfora-
tions, and screens,

~ Perforating damage,

- Scales of all types,

- formation fines,

SAILTIAON/UUNYIOHHN
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MHHOBALIM/NOVELTIES

®  yAyulWeHue pasmewweHns u 3hheKTUBHOCTY KuaKocTel ans
06paboTku;

® epeoHavanbHas MHTEHCUUKALMA NNACTOB C BLICOKOW npo-
HULLIAEMOCTbIO;
NoAroToBUTENbHbIE PaBOoThl A0 MHTEHCUMKALMK;
NOATOTOBKA K 3aMOAHEHWIO CKBAXUHHOTO (DUNLTPA rpaBueM
MM KMAKOCTHIO 1A TMAPOPA3PLIBA;
YMCTKA 0BCAMEHHbIX U HEOBCAMEHHBIX CKBAMMUH;
u3MeHeHWe npoduns 3aKavku;
npasunbHoe pasmelieHue 0bpabarbiBaoUMX XMMUKATOB.

HMupaKocTHBIN ocuMnnaTop obnagaer BaxHbIMM NpenMy-

WecTBamu

® [lomoraer yfanuTh OKONOYCTbEBblE 0BNOMKIA BMECTO NPOHMUK-
HOBEHUA YEPE3 HUX.
lpounaeTca Bec HTEPBAN, @ HE TONbKO OTKPLITHIE YHACTKM.

® (becneynBaeT 3HaUUTENLHOE YMEHbLIEHWE B3AUMOARIHCTBUA
MeXy OTBEpPCTUAMMU,

® bBbICTPOTa — YUCTUT W CTUMYNUPYET CKBAMMUHY 33 OJHY CNyC-
KONOAbEMHYIO Onepaumio.

® He orpaHuyeH caepHUBaIOWMUMKA TPEBOBAHUAMMN, TAKUMK KaK
CTPyiHbIE CONna.
YuusepcaneH — moxer paboTarb C ApYruMu MEXaHU3Mamu,

®  YeunusaeT 3hheKTUBHOCTb UCTONb30BAHUA XUMUKATOB, Pa3-
pylas nospexaeHus U YBENUYUBAA KOHTAKTHYIO 30HY.

Yetpoiicteo Pulsonix TF ocHOBaHo Ha 3anaTeHTOBaHHOM TEXHO-
NOTUW HUAKOCTHOTO OCLIMANATOPA, BbI3bIBAIOLEH Yepenyoumnecs
BCNNECKW IKMAKOCTH. BCnnecku uUAKOCTM CO3AAI0T NyNbCHpyloLULMe
BOJIHbI JaBEHWA B YCThe CKBAXMHbI U B NNACTOBLIX hntonaax. Itu
BOMIHbI aBNEHUA MOTYT Pa3pyLWmnTb MHOTUE BU/bl OKONOYCTbEBbIX
NOBpPeX/JeHWH, NoOMOras BOCCTAHOBUTL W YBEAWUUUTL NPOHULAE-
MOCTb OTBEPCTWUIA M OKONOYCTHEBOI 30HbI. Korga nospexpneHuns
yAaneHsl, BOMHbI my6xe NpoHWKaOT B naact ans Gonee ahdek-
TUBHOW YUCTKU W CTUMYNALWMK. ..

KOMITAHNA ROSEN MNMPEOJIATAET
KOMIJIEKT NMPUBEOPOB

AJA ABTOMATUHECKOIO KOHTPOJIA
KOJNITKOBUHTA (ACIM)

KomnneKT cocTout u3 Tpex yacrein

[eicTeue nepsoit yactu, 6noka MFL, ocHOBaHO Ha NpUHUUNE
pacceaHua marHuTHoro notoka. MFL onpegenaer notepu metanna,
KOPPO3MI0 U TONWMHY CTEHKW KonTioBKHra. Bropas yacte, 6nok GEO,
onpeaenseT pazmepsl WECTH HapyKHbIX AUAMETPOB M0 BCei ANUHE
KonTiw6uHra. Tpetba 4acts, 6nok 0DO, obecneunsaer gaHHbie
rny6uHoMeTpa AnA ryGuHbI M CKOPOCTH KonTioGuHra. Bee Gnoku
MOTYT UCMONb30BATLCA OTAENLHO APYr OT Apyra B 3aBUCUMOCTH
OT TOr0, Kakue napameTpbl TPyObl HYKHO KOHTPONMPOBATH.
Cuctema ACIM obopynoeaHa Gonee yem 75 patunmkamu. Yrobel
UCKNIOYNTL YenoBeyeckuin akTop B onpeseneHun pasmepos,
ACIM aBTOMaTHYECKM KOHTPOAMPYET LENOCTHOCTD rMBKOI TPY6bI
B0 Bpema paboT. OueHka AaHHbIX
OCYLECTBNAEGTCA B PeasbHOM BpEMEHN
KOMNBIOTEPOM C MCNONb30BAHUEM
XOPOLWO U3BECTHOTO M NPOBEPEHHOTO
anropuTMa, NoNyYeHHOro B pesynkrare
KOHTPONA HECKONbKMX TbICAY
KMNOMETpoB Tpy6bI.

Cucrema ACIM co3paHa ansa pabot B
Mope W npubpexHoi 30He ¢ pabouen
ckopoctbio o1 0 po 200 dyToB/MUH.
Cucrema moxeT paboTars v npu Honblueil
CKOPOCTU, HO 3TO MOJKET OTPA3UTLCA Ha
paspeleHun U TOYHOCTH.

Paboras ¢ texHukoi MFL co

— paraffins and asphaltenes,

— mud and cement damage,

— emulsions,

- drilling damage,

— water and gas blocks;
® enhancement of placement and effectiveness of treat-
ment fluids;
primary stimulation of high permeability formations;
preparation prior to stimulation treatments;
preparation for gravel packing or frac packing;
clean out fill from open hole or casing;
alteration of injection profiles;
correct placement of treating chemicals.

Fluidic Oscillation Provides Important
Advantages:
* Helps remove near-wellbore damage instead of breaking
through it.
* The entire interval is cleaned not just the open sec-
tions.
® Dramatic reduction in communication between perfora-
tions.
® TFast - clean out fill and stimulate well in one trip.
* Not limited by stand off requirements like jetting
nozzles.
¢ Versatile - can be run with other tools.
* Enhances the use of chemicals by breaking up damage
to increase the contact area.

The Pulsonix TF service tool is based on patented fluidic
oscillator technology which causes alternating bursts of
fluid. These bursts of fluid create pulsating pressure waves
within the wellbore and formation fluids. These pressure
waves can break up many types of near wellbore damage,
helping restore and enhance the permeability of the per-
forations and near wellbore area. As damage is removed,
the waves penetrate deeper into the formation for more
effective cleaning and stimulation...

AUTOMATIC COILED TUBING INTEGRITY
MONITORING (ACIM) — ROSEN

System Description

The schematic views of the inspection heads identify
three units.

The first unit, MFL unit, based on the principle of mag-
netic flux leakage (MFL) determines metal loss, corrosion
and wall thickness of the coiled tubing. The second unit,
GEO unit, evaluates from the measurement of six outer
diameters around the circumference the ovality (out of
roundness) of the coiled tubing. The
third unit, 0DO unit, provides with
3 high-resolution odometer wheels
results for CT depth and velocity.
- All units can be independently used
- based on the tube condition param-
- eters to be monitored.

The ACIM system is equipped with
 totally over 75 sensors. In order to
eliminate the human factor in evaluat-
ing measurements, ACIM performs auto-
matic coiled tube integrity monitoring
during operations. The data evaluation
is done in real-time by the computer

%
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CBEPXBLICOKUM paspelieHrem 1 JONONHUTENbHbIMU N3MEPEHUAMMY,
ACIM aBToMaTU4ecKu onpeaenser U 3anuceiBaeT NOKA3aHUs
ReeKTHOCTM TPyBb, BLIXOAALME 33 YCTAHOBNEHHbIE Npegent,
TEM CaMbIM NPEOCTaBAAA ONEepaTopy AOCTATOYHO BpeMeHHM, YTOBbI
0TPearnpoBaTh Ha U3MEeHeHUA YCIoBUiA B Tpy6e.

Mapametpei curuansHoro ycrpoicrea

Tak Kak a1 onepaTopoB Heyao6HO NOCTOAHHO KOHTPONMPOBATH
PE3yNbTathl, ANA KAKAOTO ONpeaeneHHoro napaMeTpa KoNTBUHra
YCTaHOBNEHO OT/Ie/IbHOE CUTHANLHOE YCTPOICTRO.

Ecan dyHkuma curHana sknioyeHa u COOTBeTCTBYWNI pe-
3YNbTaT He HaxoAuTCs Mof, KOHTPONeM oneparopa, coobuieHue
00 3TOM NOCTYNUT B BUAE BU3YaNbHOrO U 3BYKOBOTO CUrHaNa Ha
KoMnbloTepe.

Pe3ynbTatel MOHUTOpUHTa:

— M3MepeHHas mybuHa/anuHa rubkoit Tpybel,

~  paccyMTaHHas CKOpOCTh,

= W3MEepeHHbIN HAPYKHbIA AUamMeTp (MUHUMANbHbIA, MAKCUMaNb-
HbIit, CpenHuit),

— BblYUC/IeHHaA 0BANLHOCTL (OTKNOHEHME OT Py hopMbl),

— M3MepeHHan TONWMUHA CTEHKM,

= W3MEpEHHbIE NOTepPU MeTanNa, TPEWMHbI, KOPPO3Uns.

Paspewarowasn cnoco6HocTb U TOYHOCTH

MuHUManbHas rmy6uHa NOBEPXHOCTHLIX Wenei NPOLEHTHOM
OTHOWEHWN K TONWMUHE CTEHKW rnbKoi TPyObl MOXET BbiTh Onpe-
fAeNeHa dBTOMAaTUYeCKM C BepOATHOCTLI0 90 % B 3aBUCHMMOCTH OT
WUPpHHbI noTepu metanna. Mockoneky rubkas Tpyba HamarHudeHa
B 0CeBOM HanpasneHuu, cuctema ACIM cnocobHa aeTomaTuyecku
OMpeAennTs NepneHAMKYNAPHO HANPaBNEHHbIE WK U TPU BUA]
AehEeKTOB: PacKonbl, pa3pessl v 060 KOPPO3HiO. Koppo3sus
NPOACNLHOM HanpaeaeHUM Takxe MoXeT BbITb onpeseneHa, noka
Y Ae(peKTa ecTb 4OCTaTOYHO NONEPEYHBIX KOMMOHEHTOB ANA TOTO,
4TO6bI BbI3BATL AMATHOCTUPYEMBIE MATHUTHBIE MOMEXH.

ACIM obecneyusaer:

= BWUOWMYIO LENOCTHOCTb KONTIOBUHIa BO BPeMA HA3EMHbIX U
MOPCKWUX Onepauuii;

— CUCTeMy ynpaBieHus KoNTIBUHIOM ANA KOHTPONS KadecTsa u
NpOrHO3UPOBaHWs pecypca;

— VHTerpupoBaHue B cylecTsyiollee KONTOUHrOBOE 060pya0-
BaHWe W onepauum;

~  BbICTPOTY M NErKOCTL YCTAHOBKM 1 iEMOHTaXa B NI060e Bpems
paborsl;

— HenpepeiBHOe U3MEpeHue COCTOAHMUA TPy6L BO BpeMs
paboThl;

— COXpaHeHWe pe3ynLTaTtoB KOHTPONA ANA BLIYUCIEHUSA BENUYM-
Hbl poCcTa fleheKTa U U3MeHeHU reomeTpum Tpy6bi;

— OfpejeneHue B peanbHoM BPeMEHU HapYKHOro auameTpa
TUBKOW TPYObI, 0BaNbHOCTU U TOMLLMHBI CTEHKM:

— 2BTOMaTU4yecKoe AMarHOCTUPOBAHUE NOTEPU METANNG, BbI3BAH-
HOW KOPPO3MeHt, NPON3BOACTBEHHBIM BPAKOM MNU MexaHUyec-
KWMU NOBPEXAEHUAMY;

— aBTOMATHYecKoe AUArHOCTUPOBaHUE MUKPOKAHANOB, Nepece-
Kalowmnxcsa pasnoMoB U CBAPHbIX WBOB:

= BU3yanu3aunio B peanbHoOM BpEMEHM 1 OTARNbHbBIE CUrHANbHbIe
YCTPOMCTBA ANA U3MEPEHHbIX BAHHbBIX;

- paborty B onacHbix 30Hax (3oxa I v 3oma II);

— NoAPo6HYIo on-line HDOPMALMIO ANA MOPCKUX 1 HA3EMHBIX
onepauui.

ACIM ceptudmumpoBaHa ans onacHeix Mect 3oHsl I, a Takwe
BK/IOYAET B Ce6A YHUKaNbHbIA MeXaHU3M AUarHOCTHKM ANS KO-
TioBuHra.

MpuHUMN u3mepeHus
OCHOBHbIM INEeMEeHTOM W3MEPEHWA NOTEepb MeTanna ABNRETCA
METO[ pacceAHnsa MarHMTHOro NOTOKa.

with use of well-known and proven algorithm gathered
from the inspection of several thousand kilometers of
pipeline.

The ACIM system is designed to operate during on- and
offshore coiled tubing operations with a running speed
from 0 ft/min up to 200 ft/min. Higher running speed can
be handled by the system but will result in loss of resolu-
tion and accuracy.

Working with ultra high resolution MFL techniques,
and complementing NDT measurements, ACIM detects and
reports pipe imperfections outside the acceptance criteria
automatically, giving operators enough time to react to the
changed tube conditions.

Alarm options

Since for operators it is not practical to incessantly con-
trol the results of the monitoring process, individual alarms
on all determined CT parameter are definable.

If the alarm option is enabled and the respective monitor-
ing result is out of operator defined valid range an alarm
will be executed visual and acoustical on the evaluation
computer.

Monitoring results are:

- Measured depth/length of the coiled tubing,

- Calculated velocity,

- Measured outer diameter (minimum, maximum, aver-
age),

- Calculated ovality (out of roundness),

- Evaluated wall thickness,

- Evaluated metal loss, flaws, corrosion.

Resolution and Accuracy

The minimum depth of surface flaws in percentage of
the coiled tubing wall thickness can be detected auto-
matically with a probability of 90 % versus the width of the
metal loss. Since the coiled tubing is magnetized in axial
direction, the ACIM system is capable to detect automatic
transverse oriented flaws and three-dimensional defects
such as cracks, cuts and general corrosion. Also, corrosion
with longitudinal direction will be detected as long as the
defect has sufficient transverse components to generate
detectable magnetic filed disturbance.

The ACIM offers:

- Coiled Tubing Integrity at glance during on- and off-
shore operations;

- Coiled Tubing management system for quality control
and life-time prediction;

- Integration into existing coiled tubing equipment and
procedures;

= Quick and easy to install and to remove at any time
operation;

- continuous measurement of tube condition during
operation;

— storage of inspection results to monitor defect growth
rates and changes in tube geometry;

- real time determination of the coiled tubing outer
diameter, ovality and wall thickness:

- automated detection of metal loss caused by corrosion,
manufacturing failures or mechanical damage;

- automated detection of pinholes, transverse cracks and
butt welds;

- real time visualization and individual alarms for the
evaluated data;

— operation in hazardous areas (Zone I and Zone I}

- certified for Zone I operation in hazardous areas;

— worldwide unique inspection tool for coiled tubing;

— Detailed on-line information on- and offshore.

SAILTIAON/UUNNVYEOHHN
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EXXOM/ABROAD

AEHHBIX HA KOHGJEPEHU,MM A0 KONTIOBUHEY,
OPTAHV30BAHHO SPEACOTA
19-18 ANPENS 2005 I, (XbIOCTOH, TEXAC)

m
.,

KPEATUBHOE COYETAHUE )
HOBbIX KOJTTIOBUHIOBbIX TEXHOJOIM M
LU151 ONEPALIMIA UHTEHCUDUKALIAN

A. Boumali (SPE, Sonatrach), S. Wilson (SPE), D.M. Amine
(SPE), J. Kinslow (SPE, Schlumberger)

CoyeTtaHue MHOrOYUCIEHHBIX MHCTPYMEHTOB UM NPOLLECCOB MOXET
obecneunTb KpeaTuBHLIE OTBETLI HA cTapble npobnemsl. Jobbiua Ha
CKBa¥WHe B AMKUpe OCYWeCTBAANACh U3 ABYX NephopUpOBaHHBIX
MHTepBanoB. BepxHuit uHTEpBan paHee nogBeprancs onepawuu
rMAPOPa3PbIBa, HUKHWUIA UMEN HU3KYI0 BoObIYY. Onepayns MHTEHCU-
(PUKaLMKM NPU NOMOLLM CUCTEMbI HTOPUCTOBOAOPOAHON (NNABUKOBOI)
kucnotel 6bina paspabotaHa gns 06paboTKU HUMKHEro MHTEpBana,
ANA 3HAYMTENLHOTO yBennYeHUs aebuta HUKHero yyactka. Xots B
npoekTe onepauuu MHTeHcnukaumu Gsina onpeaeseHHan ysepeH-
HOCTb, LONKHL! Bb1AN BbITE PACCMOTPEHEI HEKOTOPLIE BOMPOCH NPU
nposefernn pabot. [InA yeenuyeHns IKoOHoMUYeckoro 3tderTa
onepauusa KanuTanbHoro pemoHTa AomkHa Bbina nposoanThCA 6e3
MCNOMb30BaHMA BbIlWKW. bbino NPUHATO pelweHue UCNoNbL30BaTh
rubKyio TpyBY B COYETAHUM C HEAABHO Pa3paboTaHHbIM HafyBHbIM Na-
KepoM, nofasaemblm Ha rbroi Tpyde, Ana MexaHU4ecKon U3oNALUMU
MHTEepBaNna 1 NoAAaY U KUAKOCTH, HE0BXOAMMOIA ANA OnepaLyum UHTEH-
cudukaumu, Cregyiolmm BONpPoOCoM SBASNACH YCTAHOBKA naKepa B
3-MEeTPOBOM OKHE MeX(ay ABYX MHTepBanos. Ecnu nakep Byner Henpa-
BU/ILHO pacnonoxex, obpaboTka, 6e3 comHeHWs, ByaeT npoBeaeHa B
Apyrom uHTepsane. Yrobbl obecneynTb TOUHbIE NOKasaHus myBuHbI
B peasbHOM BpeMeHU, 10 YCTaHOBKW HaflyBHOTO NaKepa B MOAY/bHOM,
KOMOUHWPOBAHHOW WHCTPYMEHTANLHON KONOHHE UCNOMbL30BaNcA
6ecnpoBoaHOI NoKaTop MydT 06CaAHOM KOMOHHBI € NPOKAUYKON.

PaspaboTaHHbiit peMOHT TpeBoBan TONLKO OLHOM CMYCKOMNOAbEM-
HOW onepauum, M NUHTOBAA KONOHHA He JoMKHa Bbina K3BNeKaTbCs.
C co3paHvem KapoTaHO| Auarpammel AN KOpPpenauuu pe3epeos
CKBaMWHbI B pealbHOM BpeMeHu Ha,EWBHOF'I nakep 6blfl YCTaHOBNEH
Ha Tpebyemoit my6uHe, u TOPUCTOBOAOPOAHAA KMCNOTHAA CUCTE-
Ma Bblfa 3aKauaHa B yuyacToK ¢ HU3KON NpopyKTUBHOCTLIO0. Mocne
NpoBEAEHWUS MHTEHCUUKALWUKM fobBbiua HedTh yBenuyunack bonee
4EM B TPW pa3a. ﬂBE TEXHONOMMKW Co4YeTanucb B MHHOBAUWOHHOM
NpUMEHEHUHU, KOTOPOE COOTBETCTBOBANO BCEM LINAM OnepaLuu.

YHUKAJIbHbIE SAKAHHYMBAHWA,
CINYCKAEMbIE HA TPYBE,
MAKCUMUBUPYIOT OBbIMY N TUBKOCTb

M.0. Johnson, P.G. Hyatt (SPE, BP Exploration Inc.),
1.0. Stagg (SPE, Orbis Engineering), L.L. Gantt (SPE, Conoco
Phillips)

Mpobnemoit 3akaHunMBaHus BOKOBbIX CTBOJOB, CMyCKAeMbIX Ha
TpyGe, ABNAKTCA OMepauuu C ManbiMM 3a30pamMi U HeAOCTAaTKOM
rotosoro o6opyaoBaHus. 3a nocneaxne 10 net u 450 onepauuit
6ypeHua HOKOBBIX CTBOMOB, NPOBEAEHHLIX NPU NOMOWM MMBKOI
Tpy6el Ha CeBepHoM CknoHe Ansicku, 6bi10 paspabotaHo 6onblioe
KONMYECTBO YHUKA/IBHBIX 3aKaHYUBAHM UAX LIeNbIO MAKCHMM=

an anbHOW U30aALUMUN.

THE ABSTRACTS OF THE PA

PRESENTED AT THE 2005 SPE/ICOTA
COILED TUBING CONFERENCE,
12-13 APRIL 2005 HOUSTON, TEXAS

CREATIVE COMBINATION OF NEW
COILED-TUBING TECHNOLOGIES FOR
STIMULATION TREATMENTS

A. Boumali, SPE, Sonatrach, and S. Wilson, SPE,
D.M. Amine, SPE, and J. Kinslow, SPE, Schlumberger

Combining multiple tools or processes can provide cre-
ative answers to old problems. An Algerian well was pro-
ducing from two perforated intervals. The upper zone was
previously fractured; the lower zone was underperforming.
Stimulation treatment using a hydrofluoric-based acid
system was designed for the lower zone to significantly in-
crease the well production. Although there was confidence
in the stimulation design, certain operational challenges
needed to be addressed. To maximize the economics, the
workover operation had to be rigless. The decision was
made to use coiled tubing with a newly designed through-
tubing inflatable packer to mechanically isolate the zone
and deliver the harsh fluids required for the stimulation.
The next challenge was setting the packerin a 3-m window
between the two zones. If the packer were not correctly
positioned the treatment, undeniably, would be misplaced.
A wireless casing collar locator (CCL) with pump-through
capability was chosen to provide accurate, real-time depth
readings prior to setting the inflatable packer in a modular
combined tool string.

The designed workover required only a single trip in
the well, and the production tubing did not have to be
retrieved. With the creation of a real-time correlation
log, the inflatable packer was set on depth, and the
hydrofluoric-based acid system was pumped into the
underperforming zone. Posttreatment, the oil production
more than tripled. Two technologies were combined in
an innovative application that met all operation objec-
tives.

UNIQUE “THROUGH TUBING”
COMPLETIONS MAXIMIZE PRODUCTION
AND FLEXIBILITY

M.0. Johnson and P.G. Hyatt, SPE, BP Exploration Inc.;
T.0. Stagg, SPE, Orbis Engineering; and L.L. Gantt, SPE,
Conoco Phillips

The challenge with through tubing sidetrack completions
has been dealing with small clearances and the lack of
ready-made equipment. Over the last 10 years and 450 coiled
tubing drilling sidetracks on Alaska’s North Slope a num-
ber of unique completion designs have been developed to
‘maximize production and achieve vertical/zonal isolation.
%ese eem%n techniques are now proven, and may makq
'ugi}tuhmg side ST for g




“BHINONHAEMAS NOGPEACTBOM FUBKOM

ABPASVBHOAPEIKU -

TPYBbI

5.W. Loving (SPE), A. Ferguson (SPE, Thru Tubing Solutions), R.
Hart (SPE, GMX Resources)

Onucana paspabotka TexHoNOrMM abpasnBHOIt pesku nocpeac-
TBOM riBKOI TPYBbI ANA pe3ku NMGTOBON KONOHHBI, BYpPoBOI Tpy-
6bl, BOPOTHMKOB BYPa, IK30TUYECKNX KOMNOHEHTOB 3aKaHYMBaHMA
U3 HepXaBelOWel CTanu, OANHOUHBIX TPY6 Unu MHOXecTBa Tpy6
06CapHOl KONOHHBI. 3Ta TEXHONOMMA OCYWECTBAACTCA NOCPEAC-
TBOM repMeTU3NPOBaHHOI 0NOpe! (4010Ta), NOPWHEBIX MOTOPOB W
KONOHKOBOTO 6YPOBOro A0/1I0Ta COBMECTHO C TPAANLIMOHHbIMMU KO-
TIOGMHIOBBIMU MHCTPYMEHTaMU U TDAAULMOHHOIA rUGKOI TPY6Oi.
Mpu HeobxopumocTi paspesku Gyposoi nnn AMATOBOI KONOHHI
3Ta TeXHONOTMA AET ONepaTopy AONONHUTENbHbIA MHCTPYMEHT.

DonontuTensHo ocseleHbl BOMPOCH, CBA3aHHbIe C TPY6O, BO3HMKA-
foLyKe Npu BbINOAHEHWM NephOopPUPOBaHIA TPYOLI M 06CAAHOM KONOHHBI,
ucnonb3ys abpasmeel, 0COBEHHO B FOPU3OHTANbHBIX CKBAWUHAX, TAe
HEBO3MOXHO NPUMEHEHME TPaAINLIMOHHBIX KaBeNbHbIX OnepaLuii.

3arparvBaioTca cnepyiolyue BONPOCH:

1. ncnonb3oBanue NopLHEBOTo MOTOPA AN BEINOAHEHN abpa-
3MBHOW Pe3Ku NP1 NoMoLyM rMBKON Tpy6bl;

2. (hasbl NPOEKTUPOBAHMUA U TECTUPOBAHUE CUCTEMbI aGpa3UBHOI
pe3Ku;

3. HavanbHbIA CNYCK ANA NPOBEPKU HU3HECNOCOBHOCTU CHC-
TEMbI;

4. obuwee Konu4ecTBO PaGoT BLINONHEHHBIX K HACTOAWEMY
MOMEHTY;

5. 0MbIT, NOJIy4EHHBII B NPOLLECCE BBINONHEHMUS PaboT;

6. NyTK pasBUTMA TEXHONOTUM.

Onuceiaetca bygyliee MCNob30BaHNe 3TON TEXHONOTMM, YTO
BKNIO4aeT B cebs pesky 06CcagHON KONOHHBI NPU NUKBUAALMY,
W3BneyeHne NOCTOAHHOTO nakepa M abpasusHyio nepdopaumio
BCEro, YTO CAYCKaeTCA Ha rubkoi Tpybe.

O4YUNCTKA TPYBbI OT ACPAJILTEHA:
FTOPU30HTAJIbHbIV BLI3OB AJ19 TMBEKOW
TPYBbI

C.A.Torres (SPE, Schlumberger), F. Treint, C. Alonso (Total),
A. Milne (SPE, Schlumberger), A. Lecomte (Total)

Coipas HedTs, fobeiTas Ha Ceepe Monagas Estate (Bocrou-
Haa BeHecyana), umeer Boicokoe copepxanue acthansrena,
KOTOpbII 0CaXpaeTca U3 pacTeopa B Tpybax CTBONA CKBAMMHbI
M TpYBONPOBOAE, 4TO MOXET B UTOTE NPUBECTM K NOSHOMY 3aKy-
nopuBaHuio Tpy6onposoaa. 310 yBeNUUMBAET CTOMMOCT NOAfe-
pXaHuA 06bemMoB [06bIuM, TaK KaK CyWecTBYeT nepuognyeckas
HeoBX0AMMOCTb yAaneHua OpraHnyecknx oTnoxeHuii. B ocobom
cnyyae 9-kunometpoean 8-°/,-ploiimosas Tpyba Gbina ounuieHa
C NOMOLWbI0 2-10AMOBOI TUBKOI TpyBbI ANA BOCCTAHOBNEH U
npoussoguTensHocTi Tpy6onposoga. MockonbKy nuTepaTypsl unu
AoKymMeHTauuu 06 ucnonb3oBaHuu rnbKoM TPyl AR 3TUX Leneit
HEMHOT0, ONepaTop U CEpPBUCHAA KOMNaHUA CO34aNU COBMECTHYIO
KOMaxnay Ans NpoBeAeHNs aHann3a TeXHNYeCKoi 0CyLecTBUMOC-
TM ¥ pa3paboTku. HeKOTOPLIMK KNIOYEBLIMU MOMEHTaMU BbiAN:
KOHCTPYKUMA pambl AAA PasMeieHus MHMe!
(i BCEN AnnHe Tpy6onposoa.

~alo :t;g_pimﬁm, the selection of the bottomhole assembly
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ABRASIVECUTTING TECHNOLOGY
DEPLOYEDVIA COILED TUBING

S.W. Loving, SPE, and A. Ferguson, SPE, Thru Tubing Solu-
tions, and R. Hart, SPE, GMX Resources

This paper will discuss the development of abrasive cut-
ting technology deployed via coiled tubing for cutting
production tubing, drill pipe, drill collars, exotic stainless
steel completion components, single strings of casing and
multiple strings of casing. This technology is performed
utilizing a sealed bearing, positive displacement motor and
a cutting head along with conventional coiled tubing tools
and conventional coiled tubing. This technology gives opera-
tors an additional tool when severing of the drill string or
production tubing is required.

Additionally the paper will discuss perforating tubing and
casing using abrasives, particularly in horizontal wells where
conventional wire-line operations are not possible.

The paper will discuss:

1. Utilizing a positive displacement motor to perform
abrasive cuts via coiled tubing,

2. Design and testing phases of the abrasive cutting
system,

3. Initial field runs to prove the viability of this technol-
0gy,

4. Total jobs completed to date,

5. Lessons learned throughout the process,

6. Where this technology leads from here.

The paper will also discuss future applications for this
technology which include cutting casing for plug and aban-
donment programs, permanent packer retrieval, and abrasive
perforating all deployed via coiled tubing.

ASPHALTENES PIPELINE CLEANOUT:
A HORIZONTAL CHALLENGE
FOR COILED TUBING

C.A. Torres, SPE, Schlumberger; F. Treint and C. Alonso,
Total; A. Milne, SPE, Schlumberger; and A. Lecomte,
Total

Crude oil produced in the North of Monagas Estate, East
Venezuela, has a high asphaltene content, which comes out
of solution in both the wellbore tubulars and pipeline. This
can eventually lead to complete plugging of the pipeline.
This increases the cost of maintaining production because
of the need to periodically remove these organic deposits.
In a specific case, 9 km of 8-%/ -in. outside diameter (OD)
production pipeline was successfully cleaned out using 2-in.
0D coiled-tubing (CT) to regain pipeline production. As there
is limited literature or documentation on the use of CT for
this specific application, the operator and the service com-
pany established a joint team to do the feasibility study and
engineering. Some of the key points were; the design of a
frame to lay down the injector head, define the entry points
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Ipyﬁonpoao;g&s n unu
Tpy60nposog Gbin yenewHo ovuiyeH, rubxas
oBajack CeMb pa3 U3 pasnMyHbIX TOYeK BXoja B
TpybonpoBsoA. 3TO NPUBENO K IKOHOMUM B pasmepe $1 MAH U
3HAYUTENbHO YMEHbLW MO BPEMSA 417 BOCCTAHOB/IEHWA HOPMANbHON

npou3BoAnTENbHOCTU TPy6GonpoBoaa.

NCMNMOJIb3OBAHUVE KONTIOBMHIOBOIO
OBOPYNOBAHUA )14 CITYCKA HKT
MAJIOIo AMAMETPA COCTABHOU TPYBbI

J. Rignol, J.-M. Krepa (Total E&P Nederland B.V.),
E. Hogan (SPE, Schlumberger Qilfield Services), H. den Besten
(Weatherford)

CroumocTb BOCCTAHOBUTENbHBIX PaboT Ha ManogebuUTHbIX raso-
BbIX CKBaXMWHaX, UMEIOLLMX OTKAYKY BOJbl, MOXET BbiTb HEMOMEPHO
BbICOKOM, 0COBEHHO Ha mope.

Wcnonb3oeanue kontiobunroesix HKT manoro guamerpa — GbicT-
pblii 1 3ddexTHBHLIN MeToA 0TKauyku Boabl. CnocobHocTh pabotarth
B IEHCTBYIOWMX CKBAKMHAX, HE NOBPEM/AA NIACT, AeNaeT 31U TpyObl
ufeanbHblM peleHuem ana MHorux cny4aes. OfHaKo orpaHuyeH-
HbIl PECYpC YIEPOANCTOI CTanu B KOPPO3UIHLIX ycnoBuax Tpebyer
Apyroro peweHus. Cnegytoweil onyueR 3a4acTyio ABNAETCA CRYCK U
no/Bec XpoMOBON TpyBbl NOCPEACTBOM YCTAHOBKK ANs NOAAYM TPYD
B CKBaUHY C BLICOKUM fJaBneHunem Ha ycrbe. Ho BbICOKan CTOUMOCTb
W ONONHUTENBHOE Bpems, Tpebyemoe Ha yCTaHOBKY ANA crnycka Tpyo
B CKBAXUHY C BbICOKUM AABNEHWEM Ha YCTbe, YMEHbLAIOT NpUBJIeKa-
TeNbHOCTL MEeToAa.

HeobbluHas npoyeaypa cnycka Koppo3neycToNYMBbIX COCTABHbIX
Tpy6 nNpu nomowm KonTioBUHIoBOro 060pyA0BaHMS UCMOb30BaNACh
B HECKOJIBKMX CNYYAAX [U1A COMETAHUS NPEUMYLLECTB KONTIOBUHTO-
BbIX PabOT M NPeMMyLLECTB CrycKa TPYD B CKBAMKMWHbI C BLICOKWUM f1aB-
NeHuem Ha yctbe. byayuu orpaHuyeHHbIM OTHOCUTENBHO KOPOTKUMU
TpyBamMu-XBOCTOBUKAMM, 3TOT METOL 3BOOLMOHMPOBAN A0 CMyCKa
eceil HKT manoro guametpa. OrpaHuyeHHOE pacTArMBatollee ycunue
BHeLHel NpomMbIBaeMoii pe3bhbl B HEKOTOPBIX CNYYAAX OrpaHuyK-
BaeT ANWUHY KONOHHBI.

PeweHnem 3Toil npobnembl ABUNACE CNOXKHAA KONOHHA, CNyC-
Kaemas ByMA HE3aBMCMMbIMUW Y4aCTKAMKW, KOTOPAA NPUMEHAETCA
Ha MecTopoXaeHun ans ysenuyeHus obuei gnuunel HKT manoro
auamerpa go 4115 m.

OnucbiBaeTCA KOHCTPYKLMA W BbINONHEHME onepauuu, rae uc-
nonb3osanuce rubkas u coctagHas Tpyba e kayectse HKT manoro
AWaMeTpa ANA BOCCTaHOBAEHWA J06bIYN Y ra30BOM CKBAXWHbI NPU
COXpaHeHWUU NONHOM hYHKLMOHANEHOCTU NOA3EMHOrO (CKBaMMH-
HOro) npepoxpaHuTensHoro knanava. Ocoboe BHUMaHue yaeneHo
KOHCTPYKLMM KONOHHBI, KOTOPas A0MKHa BbITb U3roTOBNEHA TAKUM
obpa3oM, utobbl ocTapathcA B npegenax paboyero fuanazoHa BHe-
WHel NpoMbiBaeMOi pe3bbbl.

CTOMKOCTb QT-900 KOJITIOBMHIOBOW
TPYbbl HA TIPEAMET PACTPECKWBAHWA
noa AEMCTBUEM HAMPAXEHNA

B CYNIb®UOCOAEPXALLEN CPELE

T. McCoy (Halliburton)

J'IaﬁopaToprle TECTb! Ha NPe/MET PACTPECKMBaHWA N0 neicteuem

: "GT being run seven times from ive

- 'Buncnueﬂsl Ha :!oﬁnﬁ&{sn;,, ;

in the pmﬁlme This resulted in savings of $ 1 million for
the operator and significantly reduced the time to recover
normal production in the pipeline.
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USING COILED TUBING EQUIPMENT
TO RUN COMPLEX JOINTED TUBING
VELOCITY STRINGS

J. Rignol and J.-M. Krepa, Total E&P Nederland B.V.;
E. Hogan, SPE, Schlumberger Oilfield Services; and
H. den Besten, Weatherford

The cost of remedial work on marginal gas wells suffering
from water unloading problems can be prohibitive, especially
in an offshore environment.

A Coiled Tubing velocity string can often prove a quick
and cost-effective method of assisting in water unloading.
The ability to work in live well conditions avoids damaging
the formation, making it an ideal solution in many cases.
However, the limited lifespan of carbon steel strings in cor-
rosive environments calls for a different solution. The next
option is often to run and hang off a chrome tubing string
with a snubbing unit, which makes running corrosion-re-
sistant tubing in live well conditions possible. However, the
higher costs and increased time associated with a snubbing
unit reduce its attractiveness.

The unconventional operational procedure of running
corrosion-resistant jointed tubing with Coiled Tubing
equipment has been used on few occasions to combine
the benefits of Coiled Tubing and snubbing interventions.
Although generally restricted to relatively short tailpipes,
this method has on occasion been extended to running
full velocity strings. The limited tensile load capacity of
the externally flush threads has limited the length of
the string in some cases.

A solution to this problem where a complex string is run
in two independent sections has been applied in the field
to increase the total velocity string length to 4115 m.

The paper discusses the design and execution of the
operation where Coiled Tubing and jointed tubing were
used as a complex velocity string in order to restore pro-
duction on a gas well, while retaining the full function-
ality of the downhole safety valve. Particular attention
will be paid to the design of the string, which had to be
tailored to remain within the operating envelope of the
externally flush thread.

SSC RESISTANCE OF QT-900
COILED TUBING

T. McCoy, Halliburton

~ Laboratory sulfide stress cracking (SSC) tests were per-
_'_-m“ens»takén from a ﬁ oi g




e-mnkv-{a-ﬁ.(Pst), BapPLUPYIOUIMMCR OT

3DHEKTUBHOCTL HOBOrO UHIUBUTOPa ANA NPEOTBPALLIEHNS TDELLMH.
Tectsl Ha NpeaMeT pacTPecKUBAHWA NOA ACHCTBMEM HaNPSHEHMI B
cynsuacopepialieit Cpeae, KoTopbie BKNK0YNM IMacTHIHbIN MeToa A
HaumonansHoit Accoumauum Urnenepos no Kopposium, 6anky, N30T HYy-
TYI0 B 4-X TOYKaX, 1 06pa3Libl MeIEHHO! CKopocTH iedhopmaLiuu, Bbinu
nposefeHbl U Ha peseposaHHoii TpyGe, U Ha NoaBeprHyToi ycTanoc-
THO# edhopmaumi. TecT Ha yeTanocTHyio gonroseyHocts QT-900 6bin
nposefieH Ha usrubatollei MalluHe, ¢ ycTanocTsio ot 33 % ao 75 % ot
YCTanocTHOW AonroseyHocTy. 06pastibl GbU1M NoNyYeHb! 15 OCHOBHOMO
MeTanna Cnnaea, KoCoro CBapHOro LWBA, PONIMKOBOMO CBAPHOIO LIBA
(ERW) v MecT pacnonomeHus weos BCTbIK. Pe3ykTaToM nporpammbi
TECTOB CTaNu npuemnembie npefent paboTsl B KUCAbIX CPefax, XoTA
AaNbHeALWHe TECTbI MOryT U3MEHUTb PACMONOMEHUA FPaHUL.

OUEHKA CTATUHECKOIO TPEHUSA

B KOJITKOBUHIMOBbLIX OMNMEPALIMAX

C BbICOKUMW TEMNEPATYPAMW

N JABJIEHMEM C UCMOJTb3OBAHUEM

NHD®OPMALMW B PEAJTbHOM BPEMEHM
L. Pittman (SPE), M.P. Christie (SPE, Halliburton)

Kontiobunrosan Tpy6a pabortaer Ha npegenax cBoux BO3-
MOXHOCTENH B B0 CNOXHBIX CKBAXMWHAX, KOTOPble BYPATCA B
HacTosLee BpemsA. V13-3a kpaitHe BbICOKOr0 AaBneHuna Ha my6uHe
BbICOKOTEMMNEPATYPHbLIX CKBAXWH, AaXe Npu UCNONb30BAHUK
rnékow Tpy6ul 8 100,000 psi, oHa npubnmkaetca Kk npeaenam Te-
KY4eCTW UM BO3IMOXHOCTb A0CTYNA ONepexaeTca (npessiwaercs)
BONbIWNM ylaneHNeM OT FOPU3OHTANbHbIX CKBAXUH. Ona ToyHoro
npeAcKasaHuA pesynsrara Takoi onepaunu thasa nnaHuposaHus
[ONMHE BKNKOYATL MOOenupoBaHWe B COYETaHMK C paHee nony-
YeHHbIM ONbITOM.

OnucaH TeopeTuueckuit 3 heKT, KOTOPBIA CTaTUYECKOR TPEHME
OKA)eT Ha onepauuu, NposoavMbIe C NOMOLWbIO TMBKON Tpy6bl,
W CPaBHWT faHHbIE C peanbHbIMU BENUYMHAMM, MONYYEHHBIMM
OT aHanu3a 3annCaHHbIX AaHHbIX B PEANbHOM BPEMEHU Ha Tex
He ckBamuHax. Cratuyeckoe Tpenne Byaer onpeneneno B page
CKBAX(MH C BbICOKOW TeMnepaTypoil 1 AasneHnem u Gynet npep-
CTaBNeH Pe3ynbTat BO3[eACTBUA Ha ycunue, Heobxopumoe ans
U3BNEYEHUA U3 CKBAMMHBL. 3TW BENUYMHBI BYaYT MCNONL30BATLCA
ANA NoMowy obecneyeHmus TOro, 4To TpeHue Tpy6bl B CKBAKUHE
Gynet npaBuiLHO onpeaeneHo.

SPE 03

KONTIOBUHIOBLIE OMEPALIN

C BbICOKUM OABNEHUEM W BLICOKUMMW
TEMIMEPATYPAMW, MPOBOAMMBIE

HA CEBEPHOM MOPE B TEMEHUE
NOCJIEQHUX ABYX NNET

A. Turner (SPE), B. Murdoch (Halliburton)

MecTopoXXaeHNs C BLICOKMMIU TEMNepaTypamm v fasneHunem s Ce-
BEPHOM MOpE NPOAONMAT npoaBuraTe U pacWnpaTe rpaHuLkl TOrO,
4T0 6e30MacHo 1 yCNewHo MOXET BbiTb AOCTUTHYTO NOCPEACTBOM
onepauuit ¢ rubkoit Tpyboit. 3a nocnegHue WeCcTb NeT yenew Haix
nephopaUMoHHLIX PaboT, BbINOAHEHHbIX NOC
Bbl, OHM CT OCTATOMHO TPALAULMOHHAI|

1aKo, TaK KaK Bce

Jiss

pH ot 2,8 40 4,5. [lononHiutensHo 6bina nposepena

ACTBOM TMOKON TPY=

sures (PH,S) ranging from 0.01 to 10 bars and p
from 2.8 to 4.5. In addition, the effectiveness of a new
inhibiter for crack prevention was tested. SSC testing,
which included NACE Method A tensile, four-point bent
beam and slow strain rate test specimens, were performed
on as-milled as well as fatigue-cycled tubing. Fatigue
cycling of the QT-900 test string was performed on a
pressure bending fatigue machine with tubing samples
cycled from 33 % to 75 % of average tested fatigue life.
Test specimens were taken from parent metal, bias weld,
seam weld (ERW), and butt weld locations. As a result
of this test program, acceptable zones of service in sour
environments have been proposed although further test-
ing may alter boundary locations.

EVALUATION OF STATIC FRICTION IN
COILED TUBING HPHT OPERATIONS
USING REAL-TIME DATA

L. Pittman, SPE, and M.P. Christie, SPE, Halliburton

Coiled tubing (CT) is being pushed to the limits of its
capability by the more complex and challenging nature
of wells currently being drilled. Either the yield limits
are being approached because of the extremely deep high
pressure, high temperature (HPHT) wells, even with the
use of 100,000-psi strength CT, or the reach capability is
being surpassed by the long step out of horizontal wells. To
accurately predict the results of such an intervention, the
planning phase must include detailed modeling combined
with previous experience,

This paper will describe the theoretical effect that static
friction would have on CT well interventions and compare
this with the actual values found through the analysis of
data recorded real time on the same wells. Static friction
will be quantified in a number of HPHT wells and the re-
sulting effect on the force required to pull out of hole will
be presented. Testing performed to evaluate the static
friction through the stripper will also be presented. These
values will be used to help ensure the CT well bore friction
is accurately quantified.

HIGH PRESSURE

HIGH TEMPERATURE

COILED TUBING INTERVENTION
OPERATIONS IN THE NORTH SEA WITHIN
THE PAST TWO YEARS

A. Turner, SPE, and B. Murdoch, Halliburton

High Pressure High Temperature (HPHT) fields in the
North Sea continue to both push, and ultimately extend, the
boundaries of what can be safely and successfully achieved
through intervention with coiled tubing (CT). Within the

- last six years succ
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) eHHOM MOPCKOW yCTaHQSi(H
f1 CTaTbA HauMHaeTcs 06CYHAEHUEM TUNOB oﬁopy;qoaa-
HWs, KoTOpoe TpebyeTca Ans NpoBefeHUs KONTIOBUHTOBbLIX paboT
B YCNIOBUAX BbICOKOrO AaBNeHWA W BbICOKWMX TeMmneparyp. ,[I,anee
npeacTasned paj NpoBefeHHbIX onepauuit ¢ rubkoit Tpyboil Ha
MecTopoxaeHuax. Tpu U3 3TUX CNy4aee BKAKYAIOT pasnuyHbie
onepauuu nepd:lopauhu C OTpUuUaTenbHbIM NepenagomM gasneHus.
JaTparvBatoTcA npaKkTMYecKMe NpuMepsl LieMeHTUPOBaHKUA Yepes
rubkyto Tpyby. B cTathe BhigeneHsl creyuduyeckue TUNLI Noj-
3eMHOr0 060pYA0BaHKA, KOTOPOE HEOOXOAUMO ANA 3THX paborT.
OHu BKNOYAIOT NpUMeHeHMe 0BopyA0BaHNA HOBOTO TUNA W HOBbIE
peweHna B OTHOWEHWK HA3EMHBIX W NOA3EMHBIX orpaHquHHﬁ.

YpoKu, nonyyeHHsle U3 KAWAOro NPakTMYeckoro caydas, byayt
NpeAcTasneHbl BMecTe ¢ 0630pom TpeboBaHuii, K KOTOpbIM NpUGAK-
HAIOTCA MECTOPOKAEHUA C BLICOKOW TEMNepaTypoi 1 AaBnerHnem 1
CBA3aHHbIE C HUMU KONTIOOWHIOBLIE TEXHONOTWW. BbiBOAB! U3 3THX
npaKTUYecKkux ciydaes ByayT NpuBefeHsl Hapaay ¢ obcyaeHnem
NOTEHUWANLHOTO pacwupeHus obvema KonTOWHIoBLIX paboT B
VCNOBKAX BLICOKOTO AABNEHUA U TEMNEpaTYP.

LEMEHTUPOBAHWE OJIMHHbIX
FOPU30OHTAJIbHBLIX CTBOJIOB

C UCTNONB3OBAHMEM TEXHONOI M NOLAHN
noa JABJIEHVEM HEPES NMBKYIO TPYBY

W. Rauchenstein, C.G. Blount (SPE, ConocoPhillips
Alaska Inc.)

LlemeHTMpOBaHUE NOCPEACTBOM rMOKOI TPYDbI LUMPOKO UCNONb3YeT-
CA W ABNACTCA YCNEWHbIM AnA BOCCTAHOBUTENLHOTO UEMEHTUPOBAHUA
1 Tpambosanus Bonee 20 net. OgHako nogasnsiolee 601bIWMHCTEO
3TUX CKBaKUH UMeNu HaknoH meHee 90 rpaaycos.

[nuHHaA ropu3oHTanbHas CKBaXMWHa Ha MecTopoxaenun Alpine
Ha CesepHom CknoHe Anscku 6bina npobypeHa B paHHei dase pas-
paboTKu W oTMyanack ot mofenu. Ckeaxmna tpebosana TpamboBKM
W OTKNOHEHUA ANA NOAAEPHKAHWA Henaemon cTpatermn OTBofja.
CuBamuHa 6bina npobypeHa Ha koHeuHyio rybuHy 11984 dyTa u
3aKoH4YeHa nepopuUpOBaHHbLIM XBOCTOBUKOM ANUHOK NPUMEpPHO
2050 dyTos, guameTpom 4-'/, ploitMa BHYTPU 6-'/ -Al0iiMOBOTO
cteona gauHon 2210 dytos. Onepaunn LEMEHTUPOBAHMA LONTO
CYMTaNMUChL npoﬁnemoﬁ B TOPWU30HTaNbHbIX CHEaMKWHAX. OﬂHaKD
nouck B uHTepHeT-6ubnuoTeke SPE Bbigan TonbKO 5 JOKYMEHTOB,
KOTOpbIE 3aTparnsany 3ToT BONPOC, TOrAa Kak NoucK TepMUHa «ro-
pU30HTaNbHBIRY HacuuTan 5534 coBnageHna. XoTA NATb JOKYMEHTOB
ocsewany aty npobnemy u faganu HEKOTOPOE PYKOBOACTBO B BO-
NPOCax KOHCTPYKLMM, MPUBOAMNOCH COBCEM HEDONbLIOE KONMYECTBO
cneunduyHoi MHhOPMALMK 1 NOAXO[0B K Ny4LeMy MeToay opra-
HU3aUMW NPOU3BOACTBEHHbIX PaboT Ans MYLWeHUA U NUKBUAALNN
ANUHHBIX FOPU30HTANbHbIX CTBONOB.

OcHoBbIBaACk Ha ycnewHon NporpaMMe 3akayku Nog iasnexHmnem
NocpeacTeoM rnbKoi Tpybbl Ha ANAcKe, KOMAHAA UHMEHEPOoB W
MHCNEKTOPOB peluna UCnonb30BaTe TEXHONOMMIO 3aKadukn nog
AaBneHuem nocpeacTBom rubkoi TpyGsl gns repmeTusauum Goko-
BbIX KaHanoB CTBOMA M OCTABUTL LIEMEHTHYIO OCHOBY ANs nocne-
AyloWux onepayuin oTkinoHeHus. Ctatbs onuceiBaeT nogpobHoCTH
onepayuu, BKAOYan:

1) nnaHwpoBaHWe onepauuu,

2) pa3paboTKy W TECTUPOBAHUE LEMEHTE,

3) MHCTpyMeHTHl U 06opynoBaHue,
4) FEOMeTpUIO CTBONA CKBAKMHBI U nogj

0 6H0|:'m pasMeLleHus,
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actual operatmg environment of the partﬁ:u
installation. -

This paper begms by discussing the types of equipment
that are required for HPHT CT intervention. It then presents a
number of recent case histories concerning CT interventions
on HPHT fields. Three of these case histories involve different
underbalance perforating operations. Case histories con-
cerning cementing operations through CT are also discussed.
The paper outlines the specific types of downhole equipment
that are needed for these operations. This includes applica-
tion of new equipment designs and novel solutions to both
surface and downhole constraints.

Lessons learned from each of the case histories will be
presented together with an overview of the requirement
that HPHT fields and the related CT intervention technolo-
gies are moving towards. Conclusions will be drawn from
these different case histories and a discussion presented
on the potential extension for CT intervention in HPHT
environments.
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CEMENTING
A LONG HORIZONTAL WELLBORE
USING CT SQUEEZE TECHNOLOGY

W. Rauchenstein and C.G. Blount, SPE, ConocoPhillips
Alaska Inc.

Coiled Tubing (CT) cementing has been widely used and
highly successful for remedial squeeze and plug back opera-
tions for over 20 year's. However, the vast majority of these
wells were at deviations less than 90 degrees.

A long horizontal well in the Alpine field on the North
Slope of Alaska was drilled early in the development phase
and was out of pattern. The well required a plug back and
sidetracking to maintain desired off-take strategy. The well
was drilled to a total depth of 11,984 feet and completed
with approximately 2,050 feet of 4-1/2" slotted liner inside
the 2,210 of 6-1/8" hole. Near the middle of the horizontal
section, the well's deviation climbed to a maximum of 96
degrees. Cementing operations have long been recognized
as a problem in horizontal wells. However, a search of the
SPE online library identified only 5 papers that mentioned
the challenge we faced while a search of “horizontal”
yielded 5,534 hits. Although the 5 papers did discuss the
problem and gave some general guidance to cement design
consideration, there was little specific information on the
“best practice” approach to Plug and Abandon (P&A) long
horizontal wellbores.

Based on the successful CT squeeze program in Alaska,
a team of engineers and field supervisors decided to use
CT cement squeeze technology to seal the lateral portion
of the wellbore and leave a cement base for subsequent
sidetracking operations. This paper will discuss the details
of this job including:

1) Job Planning;

2) Cement design and testing;

3) Tools and Equipment;

4) Wellbore geometry and Placement details;




BETO.L VIYULIEHHOTO BOCTYNA
TPYBbLACTUMYTALIAN
B CKBAXUHAX C YIAANEHHBLIM OCTYNOM

H.A. Nasr-El-Din (SPE), I.H. Arnaout (Saudi Aramco),
J.B. Chesson (SPE), K. Cawiezel (SPE, BJ Services Co.)

HocTikenns TexHonorun Gypenns npubamsuam aoctyn rmyBoKux
CHBAMMWH 1 CIOXHbIX TDAEKTOPHUIA, KOTOPbLIE CO3AaBaNM TPYAHOCTU ANs
CKBaXMHHBIX paboT 6e3 BLIWKK N0 BCeMy MUpY.

[OpU30HTaNbHbIE CKBAXWHDI C YAANEHHBIM AOCTYNOM TY6UHOM [0
25000 dpyroe tpebosany, 4tobul rubkas Tpyba Gbina TwatensHo npo-
aHanu3uposaHa Ans onpefeneHus, KOraa 3acTpesaHue W 3anupaHue
nomewaer Tpy6e ROCTUYb enaemoi mybuHbl. Ecan cksaxuHa Tpebyer
WHTEHCU(UKALWMK, TOraa NPenMyLLIeCTBOM rMBKOIA Tpy6bI ByaeT ABAATLCS
€€ YNyyleHHan CNocoBHOCTh pa3MelleHu s Ais PaBHOMEPHOTO HarHe-
TaHWsA BONb enaemoro yyactka. OtknoHsiowmin meton 3ddekTueHoN
06paboTkv MOXKET 1 flanee yny4IWmnTs 3TV pe3ynbTaThl, 0CO6EHHO B cny4ae,
KOTAA r1bKas Tpy6a He MOXKeT OCTUTHYTL BCEro NPOAYKTUBHOTO UHTEp-
Bana. Korpa KonTiobuHrosas Tpyba 3anupaetcs, He fOCTUras my6uHbI
3annaHupoBaHHoi 06paboTky, HEOBXOAUMO NPUHATHE pelleHus ans
BLITECHEHNS (DNIOUAA B HUKHUI YHACTOK U3 KONbLEBOTO NPOCTPAHCTBA, B
KOTOPbII AOCTYN HEBO3MOXKEH, HAAEACh Ha PaBHOMEPHOE PACTONOKEHHME,
WM NCNONb30BaHWE TEeXHOJIOMMM, KOTOPas NO3BONAET YBENNUUTH JOCTYN.
[6Kas Tpy6a 60NbLOr0 AMaMeTpa, TPAKTOPBI, KUAKOCTH, N03BONAKWLME
CHU3UTb TPEHUE, MeXaHWYecKue BUOPaLIMOHHBIE YCTPOICTBE, CHUKAIOLLME
TPeHWe, U 3bGEKTsl NNaByYeCTU ABAAIOTCA METOAAMH, KOTOPbIE MOryT
YBENUYUTD BOCTYN FUBKOI TPYEbI.

B OTHOWeHUN BhILEYNOMAHYTHIX METO/I0B BbiN NPOBEAEH aHanu3
HYBCTBUTENLHOCTH, U HOBbIt BUOPALIMOHHBII UHCTPYMEHT B COYETaHUM
CKMAKOCTBLIO, CHUXKalowei TpeHue, 6bin BeIGpaH Ana yenewHomn Kuc-
JIOTHOM MHTEHCHUKALNK TOPU3OHTANLHOI HEOBCAKEHHOM CKBAMMHbI
2-poimoBol rubkoit Tpy6oit. 3ta KoHduUrypaums nossonset TpyGe
BbITb CNyleHHON Ha 25 % fanblue, Yem HayanbHas Toyka 3anupaxus,
¥ COYETaHUe 3TUX METO/0B C HOBOIA YNPYronnacTUyeckoil NOBEPXHOCT-
HO-aKTUBHOW CUCTEMON ANA 3bMpaTenbHOM 3aKynopKu, yenewHo ob-
paboTasueil NoBPEK/AEHHYIO CKBRXKUHY, NPUBENO K A0NONHUTENBHOMY
yBennyeHuio ao6b14u HedTn Ha 6000 Gappeneil B cyTky.

OnucbiBaTCA NPOLECC NPOEKTUPOBAHUA UHTEHCUDUKALMOHHOM
onepauin U Tpu MHHOBALWOHHLIX TEXHONOTUM, KOTOpbIe B COHEeTaHUN
C rubkov Tpy6oii ycnewHo 06pabarsiBaloT CKBAXMHBI C YAANEHHbIM
aoctynom B Caynosckoii Apasuu.
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PASPABOTKA rMMAOPABJIMHECKU )
PACLLIVPAIOLLIENCA METAJUUTUMECKOW
BHYTPEHHEW PLEMOHTHOVI MYDThI
1A OBCAOHOW KOJTOHHBbI

F. Louden (SPE, Read Well Services Ltd.), E. Mathiassen (SPE, Statoil

ASA), P. Hazel (SPE, Read Well Services Ltd.), F. Skjerping (Statoil ASA),
Gorrara (SPE, Read Well Services Ltd.), K. Boe (SPE, Statoil ASA)

DninceiBai0TCA TexHUYeCKHe BONPOCHI pa3paboTiy 1 NPUMEHeHWs pacim-
DAIDWENCA METANIMYECKON BHYTPEHHENM PEMOHTHOM MydTb! 18 06caaHoil
0710HHSI, CNyCKaeMol Ha rnbKoii Tpybe. MpudanHoi ans paspaboTky Tex-
OAOTHM ABAANOCE BHEPEHWE METANNNYECKOI BHYTPEHHEN PeMOHTHOI
MyDTS! AnA 06CaAHON KONOHHBI 4151 Pa3BepTKU B 7-1i0iMOBOI TpyGe,
Da3paboTaHHON ANA YBEAMYEHNA CPOKA CYHBLI 3aKaUMBAHIAA U OTCPOYKM
ONIHOMACIITAOHbIX ONepaLil KanuTanbHOro PeMoHTa. 3nacTyHas Mydra

HOCHBIX FOPU3OHTOB, NMKBUAAU

POECTIEYUT HE3ABMCUMbIN (DearbHBIN) NOKANIN30BAHHbI PEMOHT TPYBbI (T.e.
EpEKpbITHE e/ Tpy6bi CTOYEYHOIH

M CyIKeHNA AR ONTH-
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NEVEL TECHNIQUE FOR IMPROVED
CTACCESS AND STIMULATION IN AN
EXTENDED-REACH WELL

H.A. Nasr-El-Din, SPE, and I.H. Arnaout, Saudi Ar-
amco, and J.B. Chesson, SPE, and K. Cawiezel, SPE, B]
Services Co.

Drilling technology advances have extended the reach
of well depths and complicated trajectories which have
in turn created challenges for rig-less well intervention
around the world.

Extended reach horizontal wells up to 25,000 ft deep
require that coiled tubing designs be carefully analyzed to
determine when weight stacking and lock-up will prevent
coiled tubing from reaching the desired total depth. If the
well requires stimulation, then the benefit of coiled tubing
is its enhanced placement capability to uniformly inject a
treatment across a desired interval. An effective treatment
diverting method can further improve these results, espe-
cially when coiled tubing is not able to access the entire
pay interval. When coiled tubing locks-up before reaching
the total depth for one of these treatments, a decision must
be made to bullhead the treatment into the lower unreach-
able section, hoping for uniform placement, or to employ
technology which can extend the reach. Larger diameter
coiled tubing, coil tractors, liquid friction reducer, mechani-
cal vibrational friction reduction, and buoyancy effects are
techniques which can extend the reach of coiled tubing.

Sensitivity analysis was run for the aforementioned tech-
niques and a new vibrational tool combined with a liquid fric-
tion reducer on 2-inch coiled tubing was chosen to successfully
acid stimulate a horizontal open hole well. This configuration
allowed the coiled tubing to reach 25 percent further than the
initial lock-up point and the combination of this technique
with a new viscoelastic surfactant diverting system, success-
fully treated the damaged well for a gain of 6,000 BOPD.

This paper will review the stimulation design process
and three innovative technologies which have been com-
bined with coiled tubing to successfully treat extended
reach wells in Saudi Arabia.

DEVELOPMENT
OF A HYDRAULICALLY EXPANDED
METAL INTERNAL CASING PATCH

F. Louden, SPE, Read Well Services Ltd.; E. Mathias-
sen, SPE, Statoil ASA; P. Hazel, SPE, Read Well Services
Ltd.; F. Skjerping, Statoil ASA; A. Gorrara, SPE, Read
Well Services Ltd.; and K. Boe, SPE, Statoil ASA

This paper details the technical development & imple-
mentation of a Coiled Tubing (CT) deployed, expandable
internal metal casing patch. The driver for the develop-
ment of the technology was to introduce an internal
casing patch system for deployment in 7" tubing, de-
signed to extend the completion life and delay a full
workover operation. The compliant patch would provide
a substantive localised tubing repair (e.g. water shut-off,

atch corroded pipe) with mini

imal internak_ i
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BTVBKOW TPYBE C MCHOﬂbSOBAHMEM

BbIYUCUTENBHOW MAPOAVHAMUKNA
R. Rosine, M. Bailey, I. Blanco (Halliburton)

Mmbkas prﬁa LIMPOKO UCNONB3YETCA B CKBAXUHHBIX Onepaynax s
Ka4eCTBe NPaKTU4eCKOoro n 3KOHOMU4YeCKH B{hdJEKTHBHDFO cpenctea
0BCnyHKuBaHUA CKBaMMH. C TeueHWeM BPEMEHW peanbHbIi NOTOK
yepes rubkyto Tpyby cTan Bonpocom Ans 0BCyKAEHWUA U TEOPHIA.
poBoAWAUCH TECTbI ANS JYYWEr0 MOHUMAHMA MPOUCXOAALLET0
BHYTPYW rnbKoit TpyObl. B nocnepHee Bpems MCNONb30BaHKUE Npo-
rpaMmHoro obecnevyeHus BLIMUCAUTENBHON TMAPOTa30[MHAMUKY
rnybxe nccneposars B CTPYKTYPY MOTOKA B rubKoi Tpybe, BKAKOYAS
npoguUAN CTPYKTYPbl NOTOKA W BTOPUYHbIE PEMWUMbI MOTOKA. ITH
CTPYKTYPbI NOTOKA MOrYT BbiTb U3yYeHbl B MPAMOIA MM U3OTHYTON
rubkoil Tpybe ¢ nepeMeHHON UHTEHCMBHOCTBIO M PA3NNYHbIMU
WUAKOCTAMK, BoluncantensHas ruipoauHamMmMKa MoXeT nomoys
B NOHMMaHUM GeHOMEHA 3PO3MU, BKNIOUYAA TPAEKTOPUM YacTull
W murpaumio B Tpybe. OHa TaKKe MOXET NPUBECTU K Ayyliemy
MOHUMAHWIO U 3P HEKTUBHOMY NPOEKTUPOBAHUIO FPaIMeHTa PPUK-
LMOHHOro fasnexus. locne Toro Kak NporpaMMa ycTaHoBeHa 1
NpoBepeHa, BO3MOXHA anbTepHaTUBa NoNHOMAcWTabHbIM TecTam
WnKn NnpodmMm MeTogam NporHosa.

Onucsbisaetca deHoMeH NOTOKA rubKOM TPY6LI C MCNONL30BAHMEM
BLIYUCAUTENBHOW MTMAPOAUHAMUKM, 0COBEHHO B Hanpaenaowen
Tpy6bl. 3TO ABNAETCA 30HON MOBBILEHHOTO BHWMAHMUA, TaK Kak
KOH(UrypaLua TpyObl MEHAETCA OT NPAMOTO COCTOAHMUS K U30MHY-
TOMY W CHOBA K NpAMOMY. .ﬂe‘raano NOTOK B MPAMOM W M30THYTOM
y4acTKe Obin UCCNE0BAH ANA OUEHKK Npohuaei NoToKa U CTPYK-
Typbl NOTOKA. PaccMatpusaeMble KUAKOCTU BKIIOYAKOT BOAY, Tefb
W TAMHUCTLINA BypoBoit pacTeop.

HEKOTOPBIE MOCNEAHNE PASPABOTKMN,
MPUMEHUMBIE K TMBEKOW TPYBE

R.K. Stanley (Quality Tubing)

Mpou3ssoacteo rubkux Tpyb He cTouT Ha mecte. OnucbiBaKOTCA
HOBbIE METObl, KOTOPLIE pacCMaTPUBAOTCA ONA NPOBEPKKM rubkoi
Tpy6Ll 1 BecloBHOro Npou3BoacTBa rubkoi Tpybsl. Cyuecteyet
TaKMe BO3MOKHOCTb M3roToBNEHUA TPYD NOCPeaCTBOM XONOAHOTO
CKartua W coeguMHeHMAa MeToaoM MUKPOBONHOBOTO CNeKaHua U
amopHoro coeguHenua naikoi (ceapkoit). Cywecrteyer Bo3-
MOXHOCTb HabnoaeHua BCex NPOLECCOB COEANHEHWA C MOMOLLbIO
MeTO/a Hepa3spylwalllen aKyCTUHeCKOH 3MUCCUM, CO-BPEMEHHOIO
YNbTPa3ByKa, N YCTPaHEHMUA TPAZULMOHHOIO CTHIKOBOMO CBApPHOTO
wea Tuna Tpyba-Tpyba.

YeTanocTHas fONroBeYHOCTL TPYObI BCerga ABNANACHL CNOPHbIM
ponpocom. FLEXTOR TUO4 B HacTosuwee BpemMs NporHo3Mpyet
CPOK cnywOBbl N0 HANWYUIO NOBEPXHOCTHLIX AedeKToB Ha Tpybe
W OCHOBLIBAETCA Ha peancHoi MHdopMauum, NONYYEHHON B
pesynstate uccneposaHus 8 CTMRC. MNpueeneHsl pesynbTathl
OLUEHKN KONOHH. EcTb BeCKOHTAKTHbI METOA Hepaspywanwynx
UCMBITAHWIA NS OLEHKU YCTaNnocTh, Takum 06pasom, cylecTsyioT
NONHOCTLHO 6ECKOHTaI{THbFe MeTOAbl ANA NOJIHOMO CNeKTpa OUeHKK
rnb Kol Tpy6Obl.

lpuBeaeHsl ycoBepLEHCTBOBAHMA TPAAUUMOHHbIX U ADB-me-
TOA0B coeguHeHud. B 3apepuwerue np 1BefeHbl BecnpueasHbie
gcgﬁo N3MPOBaHHbBIE METOAb! ANA MNP ki Tpy6 HaumHas ¢ 1D

FLUID-FEOW PHENOMENA- -

s apphcahte to nsers refmery tubmg, ancl other hard- to-

INCT'USING CFD

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

Coiled tubing (CT) is widely used in well intervention
as a practical and cost-effective means of servicing wells.
Over the years, the actual flow through CT has been a point
of discussion and theory. Testing has been conducted to
promote a better understanding of what happens inside
the CT. In recent years, the use of computational fluid
dynamics (CFD) software has provided greater insight into
actual CT flow patterns, including fluid-flow velocity pro-
files and secondary flow regimes. These flow patterns can
be studied in a straight pipe or curved (CT) condition with
variable flow rates and variable fluids. CFD could help us
understand the phenomenon of erosion, including particle
path and migration through the tubing. It might also lead
to a greater understanding and efficient design of friction
pressure gradients. After CFD is proven and established, an
alternative to full-scale testing or other predictive methods
may be possible.

This paper discusses the flow phenomenon of CT using
CFD, particularly over the tubing guide. This is an area
of concern because the tubing configuration changes
from straight to bent to straight again. Details of fluid
flow for both the straight and curved sections have been
examined to evaluate flow-velocity profiles and flow
patterns. Fluids investigated have included water, gel,
and slurry.
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SOME NEW DEVELOPMENTS
APPLICABLE TO COILED TUBULARS

R.K. Stanley, Quality Tubing

Complacency has little place in coiled tubulars. Here we
describe the new techniques that are under investigation
for both CT inspection and seamless CT production. The
possibility exists to make tubulars by cold compression
and to join by microwave sintering methods and amor-
phous bonding. The probability now exists to monitor all
joining processes via the nondestructive acoustic emission
technique, advanced ultrasound, and to eliminate the con-
ventional tube-to-tube butt weld.

Fatigue life has always been a contentious issue. FLEXOR.
TUO4 now predicts life with outer surface defects present,
and is based on real data taken in a CTMRC study. Results
of assessment of strings are given. Further, a non-contact
NDE method exists for fatigue assessment, so that totally
non-contact methods exist for the entire spectrum of CT
evaluation.

Advanced ultrasonic methods are given for conven-
tional and ADB joining methods. Finally an untethered
robotic method for inspection of tubulars from the ID is
introduced, and recent data are presented; this method
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POTOKOHKYPC

bonee natu ner pabotaer 8 rpynne komnaHmit ®WNA Cepreit
WiBaHuos. MpuTaratensHbliil UMUAX BEAYLIErO NPOU3BOAMTENA
KONTIOMHrOBLIX arperatos B EBpasuu Bo MHOroM ABnAeTCH
PE3yNbTAaTOM TBOPYECKOr0 NOAX0/A Ha4yanbHUKa 0TaeNa MapKe-
TuHra. lpeanaraem Bawemy BHUMaHMIO pe3ynbTarsl tdoToceccuu,
NPOBEAEHHOW B aBrycTe BO BPEMA UCNbITAHMIA ycTaHoBoK M20.
N B pononHeHue K HUM — MOPCKKWE Men3amu, BoINONHEHHbIe
Cepreem BO BpeMs KOMaHAMPOBKM B Anany.

For more than five years Sergei Ivantsov works for FID. The
attractive image of the leading CT units’ manufacturer in Eurasia
was produced in many respects due to the creative strategy of
the Chief of Marketing Department. We are glad to offer your
attention the pictures from the photo session, conducted in
August during the M20 unit testing. Additionally — marine
sceneries from Anapa, Black Sea.




NEHTA HOBOCTEW/NEWS

FPACUC 3ABEPLLIAET NPOEKT KPYIMHOIO
BO3AYXOPA3ETUTEJIbHOIMO KOMIMJIEKCA
019 KOMMAHUW OAO H3XK

01.07.2005

Komnanus MPACUC, euinrpaswas 8 2004 rogy teHgep 0AO
«HoBocnBUpCKKit 3aBoa xuMUYeCcKUX KoHueHTpatosy (0AQ
H3XK), 3aBeplwaet npoekT KpynHoro BLICOKOTEXHONOMMYHOTO
BO3AyX0pa3fenuTensHoro Komnnekca Ha 6asze membGpaHHO
TexHonoruun. Tem camoim TPACUC noaTeepmaaeT cBoe TEXHO-
noruvyeckoe NUAEPCTBO B 06/1aCTU HEKPUOTEHHOTO BO3[YXO-
pasaeneHus.

3A0 TPACUC n OAOD «Hoeocu-
6UpCKUIA 3aBOA XUMWYECKUX KOH-
LeHTPaToB» 3aKNYUAU KOHTPaKT
Ha NOCTaBKY a30THOW YCTaHOBKU
npoussofuTensHocTeio 300 HM?/y
npu yuctoTe asorta 99,91 %. Asor-
Hafd YCTAaHOBKAa npefHa3HayeHa
Ansa obecneyeHus B3pbIBO- M no-
Kapo6e3onacHoCTH NpW NPOM3BOACTBE TEMIOBLIAENAIOUMUX
anementos (TB3J1) ans agepHbix peakTopos. Beuay BbICOKOH
CTENEeHWU ONacHOCTH NPOU3BOACTBA K YCTAHOBKE NPeAbABAANUCE
MCKNIOYUTENBHO XecTKue TpeboBaHus No HajemHocTu u Gecne-
peboiHOCTU paboTel B TEYEHUE HECKONBKUX AeCATUNETHI.

B HacToAwmit momeHT komnanua MPACUC 3aeepwaer MOHTaN
Ha Tepputopun npeanpuatns OAD H3XK a3oTHoi ycTaHoBKM,
ABNAIOWENACA NepBOi B CEPUU a30THLIX CUCTEM A ONACHbIX
NPOWU3BOJCTB, K KOTOPbIM NPeAbABAAIOTCA 0CObLIe TpefoBaHKA
no 6ezonacHocTy.

WUctounuk: Neftegaz.ru

KPYMHEWLLEE B MUPE XPAHUNTULLE
HEDTAHOMO NA3A MOCTPOEHO B ANOHUNA

01.08.2005

B AAinoHWUM TOpXECTBEHHO OTKPLINOCL KpynHellee B mupe
XpaHunuLe ana CUMKEHHOro HedTAHoro rasza. OWo nocTpo-
eHo B ropofe HaHao (npedextypa Wcukasa) 8 pamiax npa-
BUTENLCTBEHHOM nporpaMmmel nogaepxaHua 3Hep1’ETIu"I'-IECKOFI
Ge3zonacHocTy.

B yactHOCTH, NO AaHHBIM MUHWCTEPCTBA 3IKOHOMWUKU U
MPOMbIWNEHHOCTH, pe3epByap cnocobeH pa3oM BMECTUTb He-
AeNbHYI0 HOpMY NoTpebneHus BCell cTpaHbl, XpaHuauiie co-
CTOMT U3 NATH LWCTEPH, paccyuTaHHbix Ha 50 Toic. T. Kaxpaas
nmeerT 45 M B BbicOTY U 60 — B AUamerpe.

[lo 2010 ropa B pasHblX 4acTaX CTpaHbl NnaHUpyercs BO3-
ABUTHYTH elle YyeToipe Takux obvekta. B pesynerate AnoHus
AOBEeAeT CBOW HENPUKOCHOBEHHLIN 3aMac AaHHOro BUAA TOM-
nuea Ao 1,5 mnH 1. B cnydae npekpaweHus noctaBok u3-3a
pybexa 3Toro xBatut, utobel GecnepeboiiHo yaoBNEeTBOPATH
HYX /bl BCEI CTpaHbl B TeyeHue 40 aHed.

L

GRASIS FINISHES
LARGE AIR-SEPARATING SYSTEM
PROJECT FOR COMPANY NZHK

01.07.2005

Company GRASIS, that in 2004 won tender of No-
vosibirski plant of chemical concentrates (NZHK) fin-
ishes project of huge air-separating system based on
membrane technology. With this fact GRASIS proves its
technological leadership in the field of non-cryogenic
air-separation,

GRASIS and Novosibirski
plant of chemical concen-
trates have concluded an
agreement for the shippment
of nitrogen unit, capacity
300 nm?/h, at nitrogen purity
99, 91 %.

Nitrogen unit is designed
to provide explosion and fire
safety during manufacturing of heat-generating ele-
ments for nuclear reactors. Due to danger of manufac-
turing there are strict requirements towards reliability
and fail-safety for decades.

Now GRASIS finishes mounting of nitrogen unit on a
territory of NZHK, that is the first in a series of nitrogen
systems for dangerous manufacturing processes with
eclusive safety requirements.

— — = —
— —— — — S—
— —

Source: Neftegaz.ru

THE BIGGEST STORAGE FACILITY OF OIL
GAS IS CREATED IN JAPAN

01.08.2005

In Japan there has been solemnly opened the big-
gest storage facility of liquefied oil gas in the world.
It has been built in Nanao (prefecture Isikava) within
the frames of state program of support of ecological
safety.

In partucular, in accordance with data of Ministry
of economics and industry, the reservoir is capable to
accomodate weekly consumption rate for the whole
country. The reservoir consists from 5 tanks, 50 000 ton
capacity each. Each has height of 45 meters and diameter
of 60 meters.

Till 2010 in different parts of the country they plan to
build such four storages. As a result Japan would make its
reserve stock of this kind of fuel up to 1.5 mln of tones. In
case there would be no supply from abroad the stock would
be enough to cover the country needs for 40 days.

Ne3 ceHTs6pb/September 2005




PeweHue noAcTpaxoeaTb IHEPreTUYecKuit cektop Guino
NPUHATO B CBA3M C fecTabunusauneil 06cTaHoBKM Ha BamiHem
BocToxe, oTkyaa AnoHusA BBO3UT 0K0No 80 % CHUIKEHHOTO He-
(TAHOrO rasa, a Takxe B CBA3M C TEHAEHLMEN K pe3KoMy pocTy
MWUDOBLIX LUEH Ha 3TO Chipbe, 06YCNOBNEHHOMN, B 4aCTHOCTH,
6uicTpbIM pocToM cnpoca B Kutae,

WUcrounmk: Neftegaz.ru

CEPBUCHAA KOMIMAHNA BO3bMETCH
3A MOLEPHU3ALUWNIO TEXHUKHA
IS HEOTAHWKOB B JTAHIEMNACE

1.07.2005

HedTanan cepaucHas komnanus «0in TexHonomku Osepcus» (0T0)
MOZEepHU3MPYeT NapK NOFbEMHWUKOB [NA NPOBEAEHUA KanuTankHOro
pemonTa ckeamuH. 0TO ywe npuobpena wects ycraHosok Wwmnm-
Haitckoro mawmnHocTpoutensHoro 3asoaa (MM3), ncnonb3yemsix B
HeTAHON NPOMBILNEHHOCTU. 3T0 060pPYR0BaHME NPeAHA3HAYLHO AR
OCBOEHMUS, TEKYLLero W KanuTanbHoro pemonTa ckeamuH (KPC).

TexHuKa yie oCTaBNeHa Ha NPOU3BOACTBEHHYI0 633y cepBUCHON
komnaHun B JlaHrenace. Mocne ocHaWeHUs BCNOMOraTenbHbIM
TEeXHONOTUYECKUM U BpuragHeiM 060PYLOBAHUEM YCTAHOBKM ByayT
BBEJEHbBI B IKCMyaTALMIO.

YcTaHOBKM rpy30n0fbeMHOCTbI0 40 80 TOHH aaanTUPOBaHLI AN
pabotbl B ycnosuax 3anagHoit Cubupu. ITM MaWUHLI NO3BOAAIOT
BbINONHATL ONepaLuu no pasbypueaHmio LEMEHTHbIX MOCTOB, 0CY-
WECTBAAT CNYCK U NOAbEM HACOCHO-KOMMPECCOPHBIX U BYPUNbHBIX
Tpy6, NPOMbIBKY CKBAXUH, NPOBEAEHUE PEMOHTHbIX paboT u pabot
no NMKBUAALUK aBApHiA.

B 2005 ropy HedTAHan cepeucHan komnanua 0T0, cornacHo
CBOEW NPOU3BOACTBEHHOIN Nporpamme, NNaHWpPYeT NOYTU Ha
NONOBWHY YBENUYUTL MPOBEAEHME ONEPaLUMid MO KanUTanbHOMY
PEMOHTY CKBaMMUH.

UcTouHuk: TIoMeHCKaA peruoHanbHas MHTepHeT-raserta
«Bcnyx.py»

TATAPCKUE HEDTAHWMKW COEJTIAJIN CTABKY
HA COBPEMEHHbIE TEXHOJ1IOI MW

1.07.2005

B «TatHedTu» B npownom rogy ocoboe BHUMaHUe ygenanu
EHEPeHWI0 HOBbIX TEXHONOTUIA B npouecc HedTepobblun. 370
cnefyet U3 nokasatenei, npuseaeHHbIx Ha obuem cobpaHum
2HUMOHEPOB HEeTAHON KoMNaHuu no utoram 2004 r.

Tak, Gonee 45 % ot o6uero o6vema HedTu B «TaTHedTH» [0~
6LiT0 33 CYET NPUMEHEHUS COBPEMEHHbIX METO/I0B NOBbILEHUA
sedTeoTaauu nnacros. B 2004 r. 6onbluoe BHUMaHME yaenanock
SOCTNONHEHWIO 3aNacoB U NOUCKY HOBbBIX MECTDPO}HHEHHﬁ, oT-
MeuaeTcs 8 matepuanax «TatHedtu». Mo cpasHennio ¢ 2003 r.
NpOM30WN0 yBenu4eHue HedTenobbluM, BCEro 3a nNpolwegwuni
ron komnasuein gobbito 25 maH 100 Teic. TOHH HedTy,

Mo ouexxe He3aBUCUMON MEXAYHAPOAHOM KOHCANTUHTOBOK
Gupmsl «Munnep 3ug JleHuy», Ha Havyano 2005 rofa i0Ka3aHHble
3anace «TatsedTu» npeebicunu 837 mMaH ToHH HedTu. Ocoboe
BHMM3HNE YOBNANOCH NPUMEHEHWI0 HOBEWWMX TEXHONOTUIA
CTPOMTENLCTBA CKBaXWUH. B Uuenom, c ucnonb3osaHuem nepe-
AOBLIX TexHonorui esinonuaercs Gonee 80 % Bcero obbvema
BypeHUA, 4TO MO3BONUNO YBENNYUTL CPERHUI BeBUT HOBbLIX
CKBaXWH A0 6,7 TOHH B CYTHU.

WcrouHuk: TIOMEHCKanA perMoHanbHas MHTEpPHeT-rasera
«Bcnyx.py»

The decision to secure the energy sector has been made
in the connection with destabilization of the situation
on Middle East, Japan imports about 80% of the liquefied
oil gas from, as well as tendency to sharp growth of wold
prices for this kind of raw materials, that is caused by
drastic growth of demand in China.

Source: Neftegaz.ru

A SERVICING COMPANY
MODERNIZES EQUIPMENT
FOR OILWORKERS IN LANGEPAS

1.07.2005

Servicing oil company 0il Technology Overseas (0T0)
modernizes fleet of hoists for well workover. Servicing
company has purchased six units for oil industry from
Ishymbaiski machine-building plant. This equipment is
designed to develop, service and workover wells.

The equipment has already been shipped to production
plant of the company in Langepas. After equipping with
auxiliary technological and crew equipment the units
would be placed in operation.

The units with capacity up to 80 tones would be adapt-
ed for operation in Western Syberia. This units allow to
conduct activities aimed at drilling of cement bridges,
RIN and POOH of tubing and drilling stubing strings, well
flushing, servicing and breakdown elimination.

In 2005 the oil servicing company according to its
industrial schedule plans almost 50 % increase in well
workover jobs.

Source: Tjumen regional online newspaper
Vslukh.ru

TATAR OILWORKERS COUNT
ON STATE-OF-THE-ART TECHNOLOGIES

1.07.2005

Last year Tatneft paid great attention to introduction of
new technologies in oil recovery. This follows from the in-
dicators shown on general stockholders’ meeting dedicated
to results of 2004.

Over 45 % from the total volume of oil in Tatneft has
been recovered due to implementation of state-of-the-
art approaches of oil recovery stimulation. In 2004 the
great attention was paid to compensation of deposits and
exploration of new fields, as stated Tatneft. Comparing to
2003 there is a recovery growth, the total recovered volume
amounted 25 millions 100 thousand tones of oil.

According to estimates of independent international
consulting company Miller and Lenz for the beginning of
2005 the proved reserves of Tatneft exceeded 837 millions of
tones of oil. The great attention has been paid to the newest
technologies of well construction. In general with the use of
advanced technologies is conducted over 80 % of the drilling
activities, that allowed to increase the average production
rate of the new well to 6.7 tones of oil per day.

Source: Tyumen regional online newspaper
Vslukh.ru
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NNEHTA HOBOCTEW/NEWS

B APABCKUX CTPAHAX YBEJTMHNIICA
OBBbEM 3AMACOB HEDTU

30.06.2005

06bem okazaHHbIX 3anacos HedTH rocyaapcTs — unexos Opra-
Hu3auuu apabckux ctpad — akcnoprepos Hedtu (OMEK) 3a 2004
r. ygenuyunca Ha 0,9 %. 06 3ToM roBOpPUTCA B EXKETOAHOM IOKNAAE
opraHu3aunu, onybnukoBaHHoM KyeeilTckum areHtcTeom KYHA.

CornacHo poknapy, obvem 3anacoe HetTu B cTpavax OMNEK B
npownom rogy goctur 649,76 mapa Gappenei, 4To coctagnser
58,8 % BCEX MMPOBLIX 32NACOB «4EPHOTO 30N10Tax.

Hau6onblwunmu pecypcamn B mupe obnagaer Cayaosckas Apasus
— 262,8 mappg 6appeneit. Cnepom 3a Heit nayt Wpan u Upak, ubn 3a-
nacel coctasnaoT 125,8 n 115 mnpg 6appenei COOTBETCTBEHHO.

KyBeilT B npowwnom roy yeennyun obbem AoKasaHHbIX 3anacos
HedTv fo 99 mnpp Bappenei, 3aHAB YETBEPTOE MECTO.

B poknape noguepkusaercs, Yto OMNEK 8 2004 r. BHecna ocHOB-
HOW BKNag B pocT Muposbix 3anacos HedTn. ONEK obvepnHaer
11 apabckux rocyaapcTe — 3KcnopTepos Hed T, wrab-kBapTupa
opraHusauun Haxoputca e Kyseiite,

NcTounuk: Neftegaz.ru

IKOHOMWKA HE MOXET MNEPEBAPUTb
A0XO0Abl OT MPOAAXN HEDTU

03.08.2005

OtTok kanutana u3 Poccuu B NepeoM NONYroaniM cOCTaBUN
$32 mnpa. Takan yudpa NpUBOAUTCA B MOHUTOPUHIE, ONYBAN-
KOBaHHOM Ha caiite MUHIKOHOMPA3BUTHA.

«Poccuitckas 3koHoMMKa He MomeT 3ddeKkTBHO “nepesa-
puTL” noBaBOYHbIE IKCMOPTHBIE AOXOAbI (0T NPOAAKU HedTH)»,
— KOHCTatupyloT 8 M3IPT.

«3T0 NOATBEPMKAAETCA BLICOKMM YPOBHEM OTTOKA YacTHOTO
KanuTana (npu CyWecTBEHHOM POCTE 0BBEMOB 3aMMCTBOBAHMIA HA
BHEUIHEM PbIHKE YaCTHbIM cexTopom, ¢ $14,1 mapg e I nonyroguu
2004 r. no $26,4 mnpg B I nonyroguu 2005 r., 06bEM BbIBO3a
4aCTHOrO KanuTtana yBenu4yuncs, COOTBETCTBEHHO, € $24,5 no $32
MApA)», — roBopuUTCA B 0630pe.

Panee AWPEKTOp genapraMmeHTa MAKPO3IKOHOMMWYECKOTO Npo-
rHozuposanus M3PT Angpeit Knenay coobuun mypHanucram, 41o
N0 WTOram rofja YUCTbI OTTOK
Kanutana nporHo3upyercs Ha
ypoeHe $10 mnpa.

WctouHuk: Neftegaz.ru

POCCUA SAHUMAET
1-E MECTO B MUPE
MO JOKA3AHHbLIM
3ATMNACAM M'A3A

29.07.2005

K TakoMmy BbiBOAY NpUWNK
cneuunanucTtel BP B cBoem
exerofHom ob3ope MUpOBOK :
3HepreTukK. [lokasaHHble 3anackl NPUPOAHOIO rasa B Puccuu Ha
KoHel, 2004 r. coctaenanu 48 TpnH Ky6. meTpos (26,7 % ot obuie-
Muposbix). [lokazaHHble 3anacel Hedtu PO coctaensnu 9,9 Mapg
TOHH (6,1 % 06wWweMUpOBLIX 3aNacoB U CEbMOE MECTO B MUpE).
Mo pacyetam BP, HedhTv okasanocs Gonbue y Caynosckoit Apasuu
(22,1 %), Vipana (11,1 %), Upaka (9,7 %), Kyseiita (8,3 %), 0A3
(8,2 %) u Benecyanesl (6,5 %).

WUcrounuk: Neftegaz.ru

ARAB COUNTRIES INCREASED VOLUME
OF PETROLEUM RESERVES.

30.06.2005

The volume of proved reserves of countries-members of
Organization of Petroleum Exporting Countries (OPEC) for
the 2004 inceased by 0.9%. This is reported in annual re-
port published by Kuwait agency KUNA. In accordance with
the report, the volume of oil reserves in OPEC countries in
last year hit the mark of 649.76 billions of barrels, that is
58.8 % of the total world reserves of oil. The largest reserves
posesses Saudi Arabia — 262.8 billions of barrels. It is fol-
lowed by Iran and Iraq, with reserves 125.8 and 115 billions
of barrels accordingly.

Kuwait in the last year increased the volume of proved
reserves up to 99 billions of barrels, and took fourth place.

The report highlights that OPEC in 2004 made the biggest
contribution to the growth of world oil deposits. OPEC com-
prises 11 arab countries — oil exporters, the headquarters
are located in Kuwait.

Source: Neftegaz.ru

ECONOMICS COULD
NOT SWALLOW OIL REVENUES

03.08.2005

The capital flow-out from Russian in the first six months
reached 32 billions of dollars. This figure is shown in
monitoring, published on web-site of Mineconomrazvitiya.
Russian economics could not effectively swallow additional
export revenues (from oil) — stated MERT.

This is proven with high level of flow-out of private capital
(at a significant growth of borrowing level on outer market
with private sector, from 14 billions in the first six months
of 2004 up to 26.4 billions in the first six months of 2005,
the flow-out volume increased accordingly from 24.5 to
32 billions of US dollars - as stated review.

Earlier the director of department of macroeconomics
prediction of MERT Andrei Klepach informed journalists
that according to annual results the net capital flow-out is
planned to be about 10 billions
of US dollars.

Source: Neftegaz.ru

RUSSIAN
FEDERATION TAKES
1-ST PLACE IN THE
WORLD FOR PROVEN
GAS RESERVES

29.07.2005
To such conclusion came spe-
cialists of BPin its annual review
- : of world energy. The proven re-
serves of natural gas in Russia for the end of 2004 amounted
48 trillions of cubic meters (26.7 of the world reserves). The
proven oil reserves of Russian amounted 9.9 billions of tones
(6.1 % of the world reserves and 7th place in the world).
According to BP estimates, the largest deposits has Saudi
Arabia (22.1 %), Iran (11.1 %), Iraq (9.7 %), Kuwait (8.3 %),
UAE (8.2 %) and Venezuela (6.5 %).

Source: Neftegaz.ru
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B TOMEHCKOW OBJIACTU «LLUIJTIOMBEPXE»
MOXET MOAYYUTb HAJIOTOBbIE JIbIOThI

24.06.2005

B HacTosulee BpeMA PYKOBOACTBO TIOMEHCKOTO paioHa roToBuT
NpeAnoXerre No pa3paboTke HBECTCOMALEHUA C MEXAYHAPOA-
Ho# xomnaruen «llinombep-
We» W HAMEPEHO BHIMTH C
MHULIM3THEOM B TIOMEHCKYIO
obnacTHyo gymy no sonpocy
NDEZOCTISASHUA KOMNSHUM
HAROTOBLIX ALTOT H2 NEPHO]
cTpouTeasCcTea yyebHoro
YSHTPa NO NOATOTOBKE M
REPEenoAroTOBKE cneyuna-
aucToB ans HedTerasosoi
NPOMEILASHHOCTH.

«lWniomBepmer yiKe npu-
CTynuna K orpaxpeHuio
naowaakum 8 150 ra, Ha
KOTOPOMW pacnonoXurca
ueHTp. Ha 3tol nnowapm
pa3MecTATCA NONUTOH C
HEDTAHLIMU CKBAMMUHAMM |
pa3Hbix BMAOB, NNOWaaKu
ans obopygoeaHus u nabo-
paTopHuii. ELE "

LeHTp cTtoumocTbio cBbiwe $40 MnH BymeT nocTpoeH 3a cyeT
cobcTeerHbIx cpeacTs «lnwombepie» u Bynet efUHCTBEHHbIM
Takum B Poccuu. 06 3TOM Ha BCTpeYe C MypHaNUCTaMu paccka-
3an npegcegatens [oneyutensckoro cosera PoHpa passuTUA
NpOMbIWAEHHOCTH TIOMEHCKOW 0BnacTu, Npe3naeHT KomnaHuu
000 «bypHedTerasz» MNasen MutpotaHos.

«B HacTosuwee spema “lUniombepme” Boixogut Ha 50 % Bbi-
NONHEHWUA TOW NPOrpaMMbl, KOTOPYIO Mbl 3aKNafbliBanu No UHeec-
TULUHMOHHbLIM NPOEKTaM», — MOJYEPKHYN 3Kc-Bulle-rybepHatop
obnacru.

NUcTounuk: TioMeHCKaa pernoHanbHas WHTepHeT-raseTa
«Bcayx.py»

HEDTENPOBOA BYAET NOCTPOEH
K AEKABPIO

04.07.2005

Hedrenposop Kasaxcran — Kutail 6yaeT caaH B akcnayatauuio
& nexabpe 2005 roga.

«BenyTca MOHTaXHbIe paboTbl HA BCex yyacTkax HedTenpoBoaa
Atacy — AnawaHbKoy, CTPOMTENLCTBO 3aBepwuTca 16 aexabps
2005 ropan», — 3aasun npesupenT Kasaxcrana Hypcyntad Ha-
3ap6azes 4 nions 2005 rofa Ha npecc-KoHdepeHuun B AcTaHe no
oxox4aHnu neperosopos c npegceaarenem KHP Xy LisuHbray.

Hedrtenposof Atacy — AnawaHbKoy NPOTAKEHHOCTLH0 988 KM
SENRETCA BTOPON oYepeablo HedTeTpaHCcnopTHOro npoekta «Ka-
zaxcrad — Hutait». 3T0T Y4acToK CTPOMTCA OT HeTeHaNUBHOM
MEeNe3HoN0POXHON 3CTaKaabl Ha ctaHumuu Atacy B HaparanguHcKoi
obnactu (8 uenTpe Kasaxcrava) go rpanuusl c Kutaem B paioHe
HENe3HOA0POKHOro TepMuHana fipymba — AnawaHbroy.

CroumocTb CTpouTENbCTBA 3TOMO Yy4aCTKa OUeHWBAETCA B
$700 mnH. B pamkax TeXHUMKO-3KOHOMKUYECKOro 060CHOBAHUA
npoekTa o6beM KanuTanoBNOXKEHUN B CTPOMTENLCTBO NEPBOi
ouyepenu y4yactka Atacy — AnawadbKoy coctasut okono $650
MNIH, B pacllMpeHne NponycKHeIX MolHocTeir — okono $40
MIH.

WcTounuk: PUA «HosocTu»

SCHLUMBERGER COULD GET TAX
REMISSIONS IN TYUMEN REGION

24.06.2005

Nowaday the administration of Tyumen region prepares
proposal for working out of investment agreement with
international company
Schlumberger and in-
tends to appear with
the initiative in Tyu-
men regional council.
The issue of the initia-
tive - tax remissions
for the period of con-
struction of training
institution for prepara-
tion of specialists for
oil and gas industry.

Schlumbergeralready
proceeded to construc-
tion of fence around
areain 150 hectares, the
institution is supposed
to be located on. On
this area an ordnance
yard with oil wells of

SN different wells is to be

located, as well as places for equipment and laboratories.

Such 40 million US dollars institution would be con-
structed at the own expence of Schlumberger and would
be the only institution of this sort in Russia. President of
trustee council of fund of industry development of Tyumen
region, president of Brurneftegaz Pavel Mitrofanov told
about this during the meeting with jornalists.

“Nowadays Schlumberger fulfills about 50% of the
program that was initially planned in accordance with
investment projects”, — highligted the ex-vice governor
of the region.

Source: Tyumen regional online newspaper
Vslukh.ru

PIPELINE WOULD BE BUILT
BY DECEMBER

04.07.2005

Pipeline Kazakhstan—China would be put in commission
in December, 2005.

“The installation works are carried on all sectors of the
pipeline Atasu-Alashankou, the construction would be
finished on December, 16, 2005,” - declared Kazakhstan
president Nursultan Nazarbayev on July, 4, 2005 on the
press-conference in Astana at the end of the talks with
the Chairman of China Khu Czintau.

The pipeline Atasu-Alashankou with extension 988 km
is the second part of the oil transporting project Kazakh-
stan—China. This part is being built from crude oil rail
loading on the station Atasu in Karaganda region (in the
center of Kazakhstan) to the border with China near the
railway terminal Druzhba-Alashankou.

The cost of the building of this region is estimated at
$700 mln. Within the framework of the technical and
economic assessment of the project the volume of the in-
vestment will be about $650 mln, for pipeline transmission
capacity - about $40 mln.

Source: RIA-Novosti
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CTATUCTUKA/STATISTICS

OBLLUEE KOJIMMECTBO KOJITHOBUHIOBbIX YCTAHOBOK, NMOCTABJIEHHbIX
C 1993T., B CTPAHAX BbIBLUEI0 CCCP N0 COCTOSHMIO HA 1.09.2005
(BKITIOYAR EANHUYHBIE U3OENNS U OMbITHLIE OBPA3LLbI)

PocCcuA

HavmeHoBaHWe KaMnaHumn

Schlumberger

BJ Services

bawsxedrs, 0AD
bawrpaxcrasz, 000
BapbéranHedits, 0AQ

Westor Overseas Holdings LTd
[poznedreras, OAQ
3ancubraznpom, OAO
Kaekaatpaucras, 000
Komutak, 0AD
Kybansrasznpon, 000
NYKoiin-KoransimHedreras, TMMN
MekamunedTs, 3A0
Mocrpancras, 000
Hapwimraznpowm, 000
Hopa-Cepeuc, 3A0
Hosbpsckrasgobsiva, 000
Openbypréyprras, 000
Openbyprrasnpowm, 000
Openbypruedrs, 0A0
PocHedTh-KpacHopapHedreras, 0AO
PocHedb-lNypHedTeras, OAOQ
Cesepraznpom, 000
Cubupsrpanccepsuc, 0AD
CypryTtHedreras, OAQ
Cubupckan feodusnyeckan Komnanusa, 000
TarHedTs, 0AD
THK-HumnHesapToeck, 0AOD
Tiomens6ypras, 000
TiomeHbsTpaxcras, 000
Ypan-Ouzaitn, 3A0
Ypenroitraznpom, 000
YpenroitleoPecypc, 000
®pakmactepHedTs, 3A0
H0rTpatcras, 000
Ambyprrazgobeida, 000
Wroro no Poccumn

Bcero no Poccuu
VKPAUHA

Yipraspobeiya, IK

Wroro no Yepauue
Asepbanpman

BJ Services

THKAP

Wroro no Azep6aipany
KA3AXCTAH
Schlumberger

BJ Services

0il Technology Overseas
CHNC-AkTobemyHaitras, OAD
Wroro no Kasaxcrany
V3BEKUCTAH

Y3tpancras, AK

Wtoro no Yz6exucrany
CTPAHbI BbIBLUErO CCCP
Wroro no 6eiewemy CCCP

Bcero no 6eiswemy CCCP
Hemoynuw: HIT “UPKT”

VCTaHOBKM Nerkoro YcraHoBkM VYcTaHoBKM
Knacca CpepHero Knacca TAMENOoro Knacca
8
3 1
i 1 1
i
1
2
5
1
2
i
3
1 2
il
3
1
1
1
1 1
1
i
1
6
1
1
1 24 ¥
2
3 2
2
2
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1
6 2
S
1
2
3 2
37 66 4
107
1
1
2
1
3
4
4
1
2
11
1
1
37 82 4
123
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COILED TUBING UNITS DELIVERED BEGINNING FROM 1993 TO THE FORMER

USSR REPUBLICS AS OF 1-SEPT-05

RUSSIA

Company

Schlumberger

BJ Services

Bashneft

Bashtransgaz
Varyeganneft

Westor Overseas Holdings Ltd
Grozneftegaz
Zapsibgazprom
Kavkaztransgaz
Komitek

Kubangazprom
Lukoil-Kogalymneftegaz
Mekamineft
Mostransgaz
Nadymgazprom
Nord-Service
Noyabrskgazdobycha
Orenburgburgaz
Orenburggazprom
Orenburgneft
Rosneft-Krasnodarneftegaz
Rosneft-Purneftegaz
Severgazprom
Sibyrtransservice
Surgutneftegaz
Sibirskaya Geofizicheskaya Kompaniya
Tatneft
TNK-Nizhnevartovsk
Tyumenburgaz
Tyumentransgaz
Ural-Design
Urengoigazprom
Urengoigeoresurs
Fracmasterneft
Ugtransgaz
Yamburggazdobycha
Total units for Russia

UKRAINE
Ukrgazdobycha

Total units for Ukraine
Azerbaijan

BJ Services

SOCAR

Total units for Azerbaijan
KAZAKHASTAN
Schlumberger

BJ Services

0il Technology Overseas
CNPC-Aktobemunaigaz
Total units for Kazakhstan
UZBEKISTAN
Uztransgaz

Total units for Uzbekistan
FORMER USSR REPUBLICS

Total units for the former USSR republics

Source: NP CRKT

(INCLUDING SAMPLES)

Light-weight units
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In case you noticed this infomation does not correspond real data please inform the Editorial Staff.
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B oteyecTBeHHOM NpaKTuKe 3a MHOrTue rofbl 6bln HaKonnex
BHYWWUTENLHbIA OnbIT paboTel BypOBbIX M CEPBUCHBIX Npes-
NPUATHIA HedTerasosoit otpacnu. Ho pbiHOK ycnyr Hocun B
Gonblieit Mmepe CTUXWitHLIA xapakTep, CyMmMMpOBaThL NOTEHLMAN
KOMMNaHUiA, CQOPMUPOBATL MOLLHYIO CEPBUCHYIO OpPraHu3auuio,
NO3BONAKOWYH NPpeaoCcTaBnATe 3aKa34yuKam LlIl-‘EpOKI-‘Ir"I CNexkTp
yanyr, — WMEHHO 3T0 CTano OCHOBOHDHEII'HIOLU,eﬁ uencd Co-
3paHHoi Bonee gByx net Hasag Beepoccuitckoit accounaymu
«ACBYP», koTopas o6beguHUNa HE3aBUCUMbIE HALMOHANbHbIE
CepBUCHble KoMnaHuu, Popmupys obulee npepnoxeHune Ha
OCHOBAaHWMW NepeyHa ycnyr kamaoi us Hux, «ACBYP» yenewHo
KOHKYPUPYeET C KpynHbIMW 3anaHeiMu 1 pOCCHﬁCKHMH KoMna-
HuamK B 6opbbe 3a 3aKaszymka.

Ynpoyenuio nosuuuit naptHepoe «ACBYP» Ha Hedreraszosom
pbIHKE B 3HaYWTeNbHOW Mepe cnocoOCTBYET cO3faHue eAuHON
UH(HOPMALMOHHON CUCTEMBI C Pa3HOHANPABNEHHbLIMU BEKTOPAMU:
C OAiHOM CTOPOHbI, aCCOLMALMA NPELOCTABNAET CBOMM YNEHAM
uHOpMaLMIO 0 3aKa3yuKax, NogpaaYKMKax, nocTasiuKax obo-
PYyAOBaHUA, O TEHAEPaAX, NPOBOAMMbIX HeTerazog006iBaloW MM
KOMNaHUAMKU, Urpas ponb BUPIKK TPYAE, C APYrON CTOPOHBLI, AB-
NAGTCA UCTOYHUKOM MHDOPMAL MW ANA BHEWHUX NoAb30BaTene
VCNYT 0 BO3MOMHOCTAX YNEHOB accoyuauun. 3a Aea rofa acco-
UMaLum1 yaanock B 4OCTaTO4HON Mepe XOpOoLWO 3apeKoMEHJ0BATL
cebs, ee 6pIHA CTan y3HABAEMbIM HA PbIHKE CPEfIU Y4ACTHUKOB
U notpebutenei.

0nHO 13 BaXHeWW WX HanpaBneHuit B featensHocT «ACBYP» —
cbop, aHanu3 1 BHeapeHue HOBbIX U HOBEHWMNX TexHonoruit. bna-
rofaps 3TOMy ye CerofHa accouualuus NpeanaraeT YHUKanbHbIe
TeXHONOTMYECKWUe peleHun B npouecce BypeHns, 0CBOEHMS, Npu
NpoBEAEHUN UCCNeAOBAHUA U KANWUTANBHOTO PEMOHTA CKBAMMUH.

= e -
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The domestic experience has been gained throughout
many years of drilling and servicing activities of gas
and oil industry enterprises. But the market of the
services had spontaneous behaviour. Summarizing
the potential of the companies, creation of powerful
servicing company that provided customers with a
wider range of services — namely this fact has been
the fundametal purpose of the All Russian Association
ASBUR created two years ago. ASBUR consolidated
independent national servicing companies. Forming
the joint proposal based on a range of services of
each company ASBUR succesfully competes with large
western and russian companies.

The reinforcement of the position of the ASBUR
partners on oil and gas market to a significant extent
facilitates creation of united information system with
differently aimed vectors: on one hand association
informs its members on customers, contractors, equip-
ment suppliers, tenders that are conducted by oil and
gas producing companies, playing the role of labour
exchange, on the other hand it is the source of infor-
mation for customers on oportunities and abilities of
association members. The association managed to show
itself two years ago, its brand became wide-recognized
among the participants and users of the market.

One of the most important trends of the ASBUR is
gathering, analysis and implementation of new and
newer technologies. Because of this even today the
association offers unique solutions for the drilling,
development while well surveying and workeover.




Bcepoccuiickas accoumaums «ACBYP», duHaHcu-
pytouas BHegpeHne HOBbIX, NEPCNEeKTUBHbIX Weil
B HeTerasoBoi oTpacnu, 0OBABNSET KOHKYPC Ha
Nyyuine HoBble TEXHONOTUI B 06AACTW KanuTanbHOro
peMoHTa, BypeHus HedTAHbLIX U ra30BbIX CKBAXMUH 1
MHTEHCUPUKALWUKM [0ObIYM YINEBOAOPOA0B.

B KOHKypCe npepnaraeTca NpuHATL yyacTue opra-
HU3aUMAM N PU3NYECKUM nuLaM — HedTerazofo6sl-
BaOWMM 1 BYpOBbLIM NPEANPUATUAM, Hay4YHO-UCCIe-
A0BATENIbCKUM, MPOEKTHO-KOHCTPYKTOPCKUM, TEXHO-
NOTUYECKUM, Y4EOHBIM U UHBIM UHCTUTYTAM, YYEHBIM
1 cneunanucram, pabotaowmm B 31oit chepe.

KOHKypC npoBoAUTCA MO ABYM HOMUHALUAM:
® Iy4Wwas HOBAA mMexHono2us 8 obaacmu Kanu-
maneHo20 pemonma, 6ypeHus He@pmAHbIX U

20a308bIX CKBAXUH;
® Iy4Was HOBAA MeXHON02us 8 061aCmU UHMeH-
cuguxkayuu 006s614u y2nesodopodos.

All Russian association ASBUR that finances
introduction of new prospective idea to oil and
gas industry announces a contest for the best new
technologies in the field of oil and gas well work-
over, hydrocarbon recovery stimulation.

The contest offers companies and persons to
take part - oil and gas producing and driling com-
panies, research, technological and educational
institutions, scientists and specialists working in
this field.

The contest offers two categories:

* best new technology for the oil and gas well
drilling and workover;

* best new technology for the recovery stimu-
lation.

Ouexka Bcex paboT GyfeT NPOU3BOANTLCA KOH-
KYPCHOM KOMUCCHeH, B COCTAB KOTOPOi BOMAYT aB-
TOpUTETHbIE YyeHble u IkcnepThl. K pabotam Gyayt
NPUMEHEHbI 1Ba METOAA OLLEHKW: METO/ IKCNEPTHbIX
OLUEHOK C nocneaylowmm paHxuposaHuem pabor u
METO/bl TEOPUM pelleHns n3obpeTarenbCKux 3afay C
npuBaeYeHneM COOTBETCTBYIOLMUX CNeLNancTos.

KoHKypcHble paboTbi 6yayT oLeHeHbl N0 NPUHLKUIY
MaKCHMMaNbHOTO COOTBETCTBUA KOMNIEKCY NpeabsiB-
NAEMbIX K HOBbIM TEXHONOrMAM TPeOOBAHUIA, TAKUX
Kak 3 (eKTUBHOCTb, B TOM YUC/Ie 3IKOHOMUYECKAS,
NPOCTOTa NPUMEHEHUSA, YPOBEHb TEXHONOTUM U OMbIT
NPUMEHEHUA TEXHONOTUM HA MpaKTUKe.

Accoumnaums, npoBoAs KOHKYPC, HafieeTcs, YTo OH
CMOXET OTKPbITb HOBbIE W HOBEWLWWMWE TEXHONOMMUU B
HedTerasoBoM KOMNNEKCE, B TOM YUCAIE U KONTIOBUH-
rOBbl€, MOCKO/IbKY OHY B NO/HOM Mepe COOTBETCTBYHOT
BbllWEeNnepeyncneHHbIM TpeboBaHUAM, CyLIECTBEHHO
nosblwas 3pdexkTuBHOCTL paboT no KPC.

Mo kawpoi HomuHauuu byayT oTobpaHbl TPU KOH-
KypcHble paboTel: nobeaunTens, BTOPOro U TpeTbero
npu3epos. [1pu3 nobegutens npegcrasnser cobou
Aunnom nobeauTens ycTaHoBNeHHOro obpasiia u ae-
HEeXHylo npemuio B pa3mepe 60 000 y.e. Obnaparenu
BTOPOrO ¥ TPETbero Mecta nosyyar AunaoMmbl npuse-
poB U fieHexHble npemun 10 000 y.e. n 5 000 y.e.
COOTBETCTBEHHO.

KoHKypcaHTbl, Yb1 paboThi He 3aBepLueHbl 1 He UMeloT
OMbITa NPOMbILWIEHHOTO BHELPEHUS, NOY4Ya0T BO3MOMK-
HOCTb NPOAO/IXUTL UCCeoBaHuMsA 3a cyeT «ACBYP».

Mogpo6HOCTH Xenawlne MOryT y3HaTh, NOCETUB
HaWw canT www.asbur.ru uam NO3BOHWUB B OPrKOMUTET
KOHKypca no TenedoHy +7 (095) 977-97-00.

«ACBYP» yBepeHa, pe3ynbratoM KOHKypca CTaHeT
NPUTOK HOBbIX W€, HANPABNEHHBIX HA OCTUKEHMUE
NONOXMUTENbHBIX PE3yNbTaTOB B 061aCTU KanuTanbHo-
ro peMoHTa, 6ypeHus HeTAHBIX U ra30BbIX CKBAXMUH
W UHTEHCUDUKaLUKU LOObIYK YINEeBOA0POA0B.

e STl el

The evaluation of all the works would be per-
formed by the contest committee that would
comprise known scientists and experts. The works
would be judged by two approaches: method of
expert evaluation with following ranking and
methods of theory of solution of inventive tasks
with attraction of corresponding specialists.

The contest works would be evaluated accord-
ing to the idea of comprehensive compliance of a
number of requirements of qualifying standards
such as efficiency, as well as economical efficiency,
application simplicity, level of technology and
experience of practical technology use.

Holding the contest, association hopes, that is
could discover new and newer technologies for
the gas and oil industry, as well as coiled tubing
technologies, as they fully correspond the above
listed requirements, increasing efficiency of ser-
vicing jobs.

For each category three works would be chosen:
winner, second and third places. The prize of the
winner is the diploma of a due form and monetary
prize of $60 000. The second and third places
would receive diplomas a due form and prizes 10
000 and 5 000 correspondingly.

The participants, whose works are not finished
and who have no experience of industrial imple-
mentation would obtain an opportunity to con-
tinue researches at the expense of ASBUR.

You could find all the details at www.asbur.ru or
call +7 (095) 977-97-00.

ASBUR has contidence that the result of the
contest would be new ideas, aimed at positive re-
sults in the field of gas and oil well workover and
stimulation of hydrocarbon recovery.
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MEXAYHAPO/HbIE BbICTABKM U KOHPEPEHLIM/INTERNATIONAL EXHIBITIONS&CONFERENCES

MEXAYHAPO/HbIE BbICTABKU U KOHDEPEHLIUN
INTERNATIONAL EXHIBITIONS AND CONFERENCES

4—6 OKTAGPA ®opym no mybokosogHbIM onepauusm (Pennwell) lansecToH, Texac, CLLIA
4-6 October Deepwater Operations Forum (Pennwell) Galveston, Texas, USA
4—-7 oKTabpa KIOGE 2005 Anmartsl, KazaxcraH

4-7 October 13-a Ka3axcraHcKan MeXayHapoAHan BbICTABKA U

KoH®bepeHums «HedTb 1 ras» Almaty, Kazakhstan

lepsas cneunanu3uMposaHHas BbiCTasKa «Yxra. Hedrs u ras,

5~7 oKTa6pA = Yxra, Poccus
Sy IHepro-2005» R
30 Octanet The first specialized exhibition “0il&Gas. Energy-2005" Ukhita Rl
9-12 oKTabpA ExcerofHan TexHu4ecKan KOHpepeHuus 1 BbicTaBKa [annac, Texac, CLUA
9-12 October Annual Technical Conference and Exhibition Dallas, Texas, USA
~ ALLGO-EXPO . ) Pry Heﬁcb‘m W raa
i : (BECH HE®TETA30BbIN KOMTMNEKC uM. [y6kuHa, Mockea, Poc-
2020 okTASPA (ilgGas exhibition cv
o _ Gubkin 0il&Gas University,
Moscow, Russia
MexpayHapoaHas BbICTaBKa U KOH(epeHUUa no o wopHbIM
B0 HonEua TexHonoruam (Pennwell) Buropua, Icnuputo Canto,
8-10 Nove&ber Deep Offshore Technology 2005 bpasunus
International Conference & Exhibition Vitoria, Espirito Santo, Brazil
(Pennwell)
15-16 HoR6p3 Esponeiicknit kpymsiit cron SPE/ICoTA no kontioburry u AbepauH, WoTnanaus, Benu-
15-16 N ove&b'er BHeApeHwio B ckBaxuHbl SPE/ICoTA European CT & Well KobpUTaHus
= Intervention Round Table Aberdeen, Scotland, UK
) MexpayHapofHas KoHpepeHUUA No HedTerazosbim
21223 November  TeXHonors Doha, Qatar
International Petroleum Technology Conference ;
Ceapman cneunanu3npoBaHHasn BbICTaBKa
23-25 Honabpsa «HwuxkHesaprosck, Hedte 1 ras. IHepro-2005» HuxHesapTosck, Poccus
23-25 November  The 7-th specialized exhibition Nizhnevartovsk, Russia

“Nizhnevartovsk. Oil&Gas. Energy-2005"

3-A M@XAYHAPOAHAsA NPaKTUYeCKas KOH(epeHLns
29-30 HosbpA «bypenuex (U] «Hbopmaumus u uHBECTULMMUY) Mockea, Poccus
29-30 November  3-d international practical drilling conference («Informaciyai Moscow, Russia
investicii» Publishing House)

30 -1 HosAb6pb/ MexayHapoaHas KOH(epeHLUUs 1 BbICTaBKa no Gypexnio/
AeKabpb MekcukaHckuit 3anus : XbtocToH, Texac, CLUA
November/ IADC Drilling Gulf of Mexico Conference &Exhibition Houston, Texas, USA
December
MexpayHapogHas koHdepeHuusa A3uatcko-TUxooKeaHCKoro
5-6 pekabpsn pervoHa no NoBLIWEHUI0 HeTEOTAAYM NNACTOB Kyana-Jlymnyp, Manan3us
5-6 December Inte'gjnational Improved 0Oil Recovery Conference in Asia Kuala Lumpur, Malaysia
Pacific
epBas cneynanusnposaHHas BeictaBka «T3K. Poccua —
7-9 nekabps - Kasaxcrau» : ActaHa, KazaxcraH
7-9 December The first specialized exhibition Astana, Kazakhstan

“Oil&Gas Complex. Russia — Kazakhstan”

Cumnosnym SPE/EAGE no onpegeneHuio xapakTepucTuk u

10-13 pexabpsa MOJeNMPOBaHUIO KONNEKTOPOB Iy6au, OAE
10-13 December  SPE/EAGE Reservoir Characterization and Simulation Dubai, UAE
Symposium
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Boris Grigoryevich
Vydrik is 60 years!

Coagratulations!
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