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CJIOBO PEJAKTOPA

Cocrosmace 11-a MexayHapoaHas
HAy4YHO-TIPAKTUYECKas KOH(pepeH U
«KONTIOOMHIOBBIE TEXHOJIOTUU
Y BHYTPHUCKBAXXUHHBIC PAOOTHI>.
[ToppOOHEII MaTEPUATI O HEM BBl HAUAETE
HA CTPAHULIAX 3TOI'O HOMEPA JKYPHAJIA.
[Tporry 06paTUTh BHUMAHUE TAK)KE HA
CBOEOOPA3HYIO MO3AMKY KOH(PEPEHIINY —
PEIUIMKH U OT3BIBBI €€ Y44dCTHUKOB. Hac,
OPraHU3ATOPOB, HE MOXKET HE PAOBATb UX
MIPAKTUYECKU €AUHOAYIIHOE MHEHHUE:
11-1 KOH(MEPEHLIMA CTA1a OTHOM
W3 JIy4IINX 34 BCIO 60JIEE YEM
JECATUIIETHIOIO UCTOPUIO KOH(PEPEHIT U
«KOITIOOMHIOBBIE TEXHOJIOTUH U
BHYTPUCKBA>KMHHBIE PA0OTHD. [IpryeM 1o 11ejioMy
PpAAY KPUTEPUEB: KAYECTBY IIPEABAPSBILETO €€ yYEOHOI'O
CEMHHAPA, OTOOPY JOKIAJOB, AKTYAIbHOCTH MH(POPMALIUH,
BBIJJAHHOU B HUX, MECTY IIPOBEJCHHU, BO3MOKHOCTAM JIJI51
HE(POPMaTIBHOTO OOIIEHU S, B IIPOLIECCE KOTOPOI'O, KAK
HU3BECTHO, 3ABA3bIBAIOTCS CAMBIE YCTONYUBBIE OU3HEC-
KOHTAKTBI, JIETKO IIPOHUCXOAUT OOMEH UJEAMU, CIyIAETCS
BbISICHEHUE TEX TOHKOCTEN HOBEUIIINX TEXHOJIOI'UY,
KOTOPBIE N3 KOMMEPYECKUX COOOPAKEHNI HEPEAKO
OCTAIOTCA «34 CJIANIOM> O(PUITUATIBHBIX IIPE3EHTAITNN.

MOKHO CKa34Thb, 4YTO T'OCTENPUMMHBIE OOPT TEIIOXOA
«CanTa Mapus» NogapuiI y9aCTHUKAM KOH(pepeHII NN
HE TOJIBKO POMAHTHYECKYIO IIPOI'YJIKY 10 BEYUEPHEU
MOCKBe-p€EKe, HO U BIIOJIHE KOHKPETHYIO IIPAIrMATHKY,
KOTOpPAs1 BOIJIOTUTCS B IEPCIIEKTHUBHEE [IEJIOBBIE U
IPOPECCUOHAIBHBIE CBA3H.

I'maBHA4 11€71b HAIIETO IIPOEKTA (KyPHAJIA, CAKITA,
KOH(PEPEHLIMH) — BOOPYKEHHE €TO [IPUBEPIKEHIICB
HOBBIMH IIPO(PECCUOHAIBHBIMU 3HAHUAMU. B ciieyromem
IOy MBI INIAHUPYEM €LIe O0IEE YCUIUTD PAOOTY B TOM
HAIIPABJICHUH. B 94aCTHOCTH, MBI XOTUM 3HAYHUTEIBHO
pacmpuTb pyopuKy «Borpocs! CIIENUATUCTY» U
C/ENIATh €€ MHTEPAKTUBHOMU. MBI OyJIEM IIPUITIANIATD J1JI5
Y4aCTHs B HEN CAMBIX aBTOPUTETHBIX CIIELIUATIHUCTOB
HE(PTETa30CEPBUCHON OTPAC/IN, IPEABAPUTEIBHO
3HAKOMUTD C HUMHU YU TATENBCKYIO AyJUTOPUIO ITyTEM
AJIPECHOM PACCBUIKH, COAEPKAIEHA NX KPATKYIO
6uorpaduIo, CBEACHUS O TPO(PECCUOHAIBHBIX
JOCTHXKEHUSAX U O6JIACTU KOMIIETEHTHOCTH, U 11O
IEKTPOHHOM IIOYTE COOMPATH BAIIIH, JOPOI'UE YNTATEIH,
BOIIPOCHI K HUM. OTBETEI OyAyT IIyO/IMKOBATHCA B XKy PHAJIE
U Ha carte. Mbl O4eHb HAIEEMCsL, YTO HAM YAACTCA TAKUM
06pPa30M OPraHU30BATh IOCTOSHHO JJIEUCTBYIONITHUH
CEMHHAP MO CAMOH AKTYaJIbHOM IPOOIEMATHKE.

V Hac ele MHOT'O 33[yMOK U CIOPIIPH30B: OOHOBJIEHHA
PyOpUKaIUs, TEMATUUYECKHUE PACCHIJIKU HOBOCTEH,
WHTEPECHBIE METOAWUKU YKPEILIEHU OOPATHOM CBA3U C
BAMHU. Belb OCyIECTBUTD BCE HAIIU IIJIAHBI MBI CMOXKEM
TOJIBKO IPH JKMBOM BAIIEM OTKJIHKE, JOPOI'UE YN TATEIN
JKYPHAJIA, IOJIb30BATEIN CAUTA, y9ACTHUKH KOH(pEpEeHIH!
MbI HaZIEEMCS, YTO KAXK/IBIA M3 BAC BEICTYIAET JJI HAC BO
BCEX ITUX TPEX UIIOCTACAX.

Porn KJIAPK

EDITORIAL

The 11* International Scientific
and Practical Coiled Tubing and Well
Intervention Conference has come to
an end. This issue will present to you
the detailed information about it. Let
me draw your attention to the mosaic
of comments and opinions from the
conference participants. We are happy
to state that they are almost unanimous
in saying that the 11th Conference has
become one of the best experiences
over the ten years of the Coiled Tubing
Conferences history with a number of
criteria particularly worth mentioning,
including the level of the opening
training seminar, the range of the reports
selected, the relevance of the data presented,
the venue chosen and the opportunities
provided for informal communication. As you
know, such communication is the efficient
booster for establishing stable business relations,
exchanging ideas, or even revealing the
subtleties of cutting-edge technologies which
are often left ‘off screen’ at formal presentations.

The hospitable Santa Maria ship seems to have
combined both, the romance of an evening
trip down the Moskva River and the tangible
practical experience to be further developed
into long-range business relations and
occupational contacts.

The main target of our project (including the
journal, the web-site and the conference) is to
arm our followers with new professional know-
how’s. Next year we are planning to intensify our
efforts in this direction. Thus, we intend to make
the Questions to Specialist column much more
extensive and to maintain its interactive format.
We are going to invite the top experts in the oil
and gas service industry to share their views
within the framework of the column, while the
means of target mailing will make it possible
to introduce our readers to their background,
credentials and spheres of competence well in
advance and to receive your questions to them.
Both the journal and the web-site will publish
the answers. We expect this undertaking to
grow into an on-going seminar dealing with the
most burning issues.

We are ready to go on surprising you with
fresh ideas: the updated column range, issue-
related target mailing and engaging methods for
improving the feedback from our readers. We
will see our plans brought to life only if we have
the immediate response from the readers of our
journal, the users of our site and the participants
of our conferences. We hope that in each of you
we will be able to find these three combined.

Ron CLARKE
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CONEDKAHUE

[TEPCITEKTHUBDI

KoITroOuHI HAa HOBOM BUTKE

(Bectu ¢ 11-11 MexX/1yHapOJHOM HAYYHO-TIPAKTHUYECKOM
KOH(pepeH1 U «KONTIOOMHIOBbIE TEXHOTUU 1
BHYTPUCKBAKUHHBIC PAOOTDI?) suvssessessessseseeereresssssssssssnnenes

JlenaTsb OIBIT BCEOOHIUM
JTOCTOSTHHUEM

(Mo3auka 11-11 MexX1yHapOJHONU HAYyYHO-TIPAKTUYECKOM
KOH(pepeH1INU «KOATIOOMHIOBBIE TEXHOTUU U
BHYTPUCKBAKUHHBIE PAOOTDI?) susssessesssssrereeeserersssssssssonsnnes

Harmra 6e1a He B OTCYTCTBUU
U300PETATEIBLHOCTH, 4 B HEYMEJION
pPEANTN3AINUU IPOEKTOB

(MuTepBBIO ¢ M. X. AMMHEBBIM, 3aMECTUTEJIEM IMPEKTOPA
110 HOBOM TeXHUKE U TeXHOJIOTUAM OAO HIID JIaKeP») ceeees

[TPAKTHUKA

J.M. MyxXaMeTIIHH

OTIIBIT IPUMEHEHM S KOJITIOOMHI'A
B OAO AHK «bamae@1p».

[lepBble pe3yabTaThl PA6OT 1O
MEKTPYOBIO .ovvvreeverrrsssesesssssssssssssssssssssssssses

Herned Bocc

N crionp30BaHUE THPABIUYECKOI'O
CKBA)KUHHOI'O TPyobopes3a
yrporaet nposeaenue KPC

Ha CYHEPIUTaHTCKOM
MECTOPOXKACHUY Ka3aXcTaHa ...

TEXHOJIOI'MHA

M.A. Cuiun,JI.A. Maragosa, JL.®. Jasiaeruraua, O.X0.
Edanosa, K.A. [IoTemIKuHAa

PazpaboTKa MeTOIA ITACCUBAITUHA
IIOBEPXHOCTH I'MOKUX TPYO

C LIEJIBIO CHIMDKCHMS UX KOPPO3HHU
IIPU KUCJIOTHBIX OOPAOOTKAX ....oven.
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BOITPOCHI CITEHHHAJIMCTY

CoeHeHre TMOKUX TPYO

C HOMOIIBbIO CTBIKOBOM CBAPKU
U TNOKUX MEXAHUYECKUX
coeHUTEIEH

(Ha BOIIPOCH! OTBEYAET BULE-IIPE3UCHT 10 TEXHOJIOIHSIM

koMnaHuu Global Tubing BEpHU JIYPT) ceeereercerrssnecssrennens

OBOPYZIOBAHHWE

JO.H. IIITaxoB

OIBIT IPUMEHEHM S CKBA>KUHHOT'O
UHCTPYMEHTA IIPOMU3BO/ICTBA
OO0 «HIIIT «PocTOKTEXHOIOT N>
IIPU PAOOTE C KOJITIOOMHI'OBBIMH
VCTAHOBKAMH ..ovooeeevevvvrrrsssssssssssssssssssseess

Pogepuk K. CTanian

TexHuueckue TpebOBAHNA

API (5 ST) ipy npousBOACTBE
100Y) 15 {01617 15 1 17 IS

XapaKTEpPUCTUKU HANOOIIEE
pPacIpOCTPAHEHHBIX
KOJITIOOUHI'OBBIX YCTAHOBOK,
PadOTAIOINX B POCCHN ....oovvrrrevevnee

FOBMJIEN
Hcropusa ICoTA

AHKeTa «BpeMeHU KOJITIOOUHIA ...
A&Q

Huk boctpom: «<PeasibHOCTD — 3TO
TO, C YEM HUKTO HA CAMOM JIeJIC
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Joining Coiled Tubing by Butt
Welding and Spoolable Mechanical

Connectors
(Bernie Luft, Vice President-Technology, Global Tubing, is
ANSWETrING the QUESTIONS) vvvessrsrrereererreransnnnnsssssssssssnns

EQUIPMENT
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Experience of Applying
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IEPCHEKTUBDI

KOJITOBUHI HA HOBOM BUTKE

COILED TUBING AT A NEW TURN

Ay4YHO-TIPAKTUYECKASI KOH(PEPEHIUSA

«KONTIOOGMHTIOBBIE TEXHOJIOTUU U

BHYTPHUCKBAXKUHHBIE PAOOTH» IABHO CTAJA
TPAJAUIIUOHHBIM U IOYUTAEMBIM MEPOIIPUATHEM Y
CHELUANINUCTOB OTPacanu. KOH(MEPEHITUIO K AYT, K HEH
TOTOBAT JOKJIA/IBI O JOCTUKEHUAX, IPUYPOUHUBAIOT
IPEMBbEPBI HOBBIX TEXHOJIOTHUH U IPE3EHTAIIUN
MHHOBAIIMOHHOI'O OOOPYAOBAHUS, HA HEE TIPUE3KAIOT,
4TOOBI BCTPETUTBCS CO CTAPBIMHU APY3bIMHU U OOPECTHU
HOBBIX JIEJIOBBIX TAPTHEPOB.

B aTOM rogry KOH(pEPEHIUA COCTOANACh B
OIWHHAALATBIN pa3. OPraHu3aTOPAMU BBICTYIIUIU
penaknus KypHaa «Bpems KONTIOOUHTa», ACCOITUAITU
CIEUANICTOB IO KOJTIOOMHI'OBBIM TEXHOJIOTHUAM U
BHYTPHCKBAXXUHHBIM paboTam ICOTA u ee pOCCUIICKUIA
NPEACTABUTEND LIEHTP Pa3BUTHA KONITIOOMHIOBBIX
TexHonorui. Koundepennusa nponuia 15—-17 ceHTa6ps B
3aMe4YaTeIbHbIX MHTEPbEPAX OTeNd «<PeHeccanc MOCKBa».

BriepBblie KOH(EPEHINA COOPAJIA CIIEIUATUCTOB,
3aMHTEPECOBAHHBIX B PA3BUTHUH IIPOTPECCUBHBIX
TEXHOJIOIMH BHYTPUCKBAXKUHHBIX pa0OT B Poccuy, B 1998
rogy. C Tex nop BCTpeda KOJUIET IIPOXOANIIA €KETOAHO.
IIpeacraBUTENIM MEKAYHAPOSHBIX CEPBUCHBIX KOMITAHUI
BCET/1a yYACTBOBAIA B MEPOIIPUATHH, HO IMTOCTIEAHUX J1BA
rojja KOH(PEPEHIIMS OPraHU3YETCsI COBMECTHO C ICOTA,
YTO MO3BOJIAET €M BBICTYIIATH B IOTHOLIEHHOM CTATyCE
MEKAYHAPOJHOM.
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11 International Scientific and
ePraCtical Coiled Tubing and Well

Intervention Conference has
long been a traditional and respected event among
specialists in the field. People look forward to it,
prepare reports; conference is a venue where new
technologies and innovation equipment are presented.
It is a place where people come to meet with old friends
and find new business partners.

This was the 11th time the Conference was
conducted. It was organized by the Coiled Tubing
Times Journal and ICoTA (Intervention and Coiled
Tubing Association) and its Russian representative
CTTDC (Coiled Tubing Technologies Development
Center). It took place in the capital of Russia in the
Renaissance Moscow Hotel on September 15-17.

Back in 1998 the conference united specialists
interested in developing cutting-edge well intervention
technologies for the very first time. Since then they
have met every year. Although there have always been
representatives of the international service companies
among the participants of the conference, the event
fully acquired the status of international conference
two years ago after the ICOTA joined in.

The 2010 event was sponsored by Foremost
(Platinum sponsor), Global Tubing (Golden sponsor),
Schlumberger (Silver sponsor), NOV Fidmash



CroHcopamu meponpudrua 2010 roga crajiv KOMIIAHUU
Foremost (tu1aTuHOBBIN), Global Tubing (3010TOI),
JIImombeprke» (cepebpsHblit), C3AO «PuaMar» (CIOHCOP
ceMuHapa), <Terac» u Tenaris (CHOHCOPBI MATEPHATIOB
KOH(EpEHIIUN). B KauecTBe NTH(POPMALTUOHHBIX TAPTHEPOB
BBICTYIIWJIN KypHAJIBI «HedTerazosas BepTuKaib», «<HedpTb
u I'a3 EBpasus» u «<HererasoBble TEXHOIOT UM,

HpIHemH A KOH(MEPEHIIM COOpaa 60IEE COTHH
Y4YaCTHUKOB, IPEJCTABIABIINX HEPTETA30400BIBAIOIUE
(«PocHE(DTD», «"'a31IpOM», «CypryTHedTerasy, 'anpom-
HedTh», THK-BP, «bamuedTh», <TarHedTh», «ITonTaBcKas
ra3oHeMTAHAA KOMITAHUS> U JIP.), HE(PTEra30CEPBUCHBIE
(«Lmromobepke», Trican Well Service, Weatherford,
«KoraneiMHEpTENPOrpeCe», HOrpa-A3oT-cepBUC,
«Kato6pHEPTH> U /IP.), TPOU3BOJAIINE OOOPYIOBAHNIE
(«®Puamair u «<HoBUHKA», dIakep», «FOrcon-Cepsuc»,

HIIO «Bypenmue», «<PocTOKrexHnonmorum», Foremost, Global
Tubing, Tenaris, <Terac», Rosen u Ip.) KOMITAHUH.

IMapayuresIbHO CECCUSM IPOXOIUIA BBICTABKA, HA CTEH/IAX
KOTOPOU PsAJi KOMIIAHUH, IIPEXKAE BCETO IPOU3BOAUTEIN
060PYIOBAHM S, IPEACTABUIIN CBOU IOCTUKEHU L. OCOOBIN
UHTEPEC y IOCETUTEIIEN BBICTABKH BbI3BAIA HICKYCHO
UCIIOJIHEHHASI MOZIE/Ib KOJITIOOMHI'OBOH YCTaHOBKH MK30T-
10 — HOBeMmIEN Pa3pabOTKH
C3AO «Pugmar» — IpeanpUsaTUASA, BBITYCTUBIIETO 75%
YCTAHOBOK, YCIIENTHO AEHCTBYIOmMNX B CHI.

TexHUYECKHE CECCHUU TTPEIBAPAT OMHOIHEBHBIA
ceMyHap <KOJITIOOHHT — 000PYAOBAHHE, TEXHOJIOTHH
M IIPUMEHEHHE», ABTOPOM
U JIEKTOPOM KOTOPOT'O
BBICTYIIMII ITpOpeccop bepHau
JIydT, aBropuTeTHEHITINI
CHELNAJIACT, BULIE-TIPE3UJIEHT T10
TEXHOJIOIMAM KOMITaHUKU Global
Tubing. lecATUYACOBO KyPC,
COCTOSIIUM U3 CEMU YaCTEH, ObLI
PAaCCYMTAH KAK Hd HOBUYKOB, TAK
U H4 OIIBITHBIX ITOJIb30BATEJIEN
KOITIOOWHTIA. CiiymaTein
TOJTYYHJIM HTH(POPMALHIO O
COBPEMEHHBIX CUCTEMAX OLIEHKHU
CPOKa CJIY>KOBI THOKOH TPYOBI,
BJIMAHNM HA €€ YCTAJIOCTHBIN
PECYPC NOBEPXHOCTHBIX IE(PEKTOB U CIIOCOOAX UX
JIMKBUJIALIAH, O3HAKOMUIMCDH C COBPEMEHHBIMU ITOAXOJAMH
K PEMOHTY I'MOKUX TPY6 Ha IIPOMBICJIE U B IPOMBIIIJICHHBIX
YCJIOBUAX, A TAKIKE Y3HAIU 06 O60PYIOBAHUY,
HEOOXO/IMMOM [IJ151 KOITIOOMHIOBOI'O 6YPEHUS], yCTPOHCTBE
KHEBK 1 cucTeM HanpasaeHHOr'o 6ypeHust, 6ypeHUN
IHOKOI TPyOOI KOPOTKOI'O PaJilyca U GOKOBOI'O CTBOJIA,

B TOM YMCJIE HA JeNPeCCUH. KayKIbIi y9aCTHUK ITOTY YU
PYCU(PHULIPOBAHHBIN KOHCIIEKT CEMUHAPA U UMEHHOM
CEPTUMHKAT, HOATBEPKAAIONTUI IIPOXOXKIEHUE KypPCa.

KonTio6uHroBoe 6ypeHue CTAaHOBUTCS BCE OOIee
nonynsipHeIM B Poccun. HabmofgaeTcss MTHTEHCHBHBIN POCT
PBIHKA 33PE3KU HOKOBBIX CTBOJIOB, KOTOPBIH, COITTACHO

(seminar sponsor), Tegas and Tenaris (sponsors of the
Conference materials). The media support was offered
by Oil and Gas Vertical Journal, Oil and Gas Eurasia
Journal, World Oil and Hydrocarbon Processing.

The conference brought together more than
one hundred participants representing oil and gas
producers (Rosneft, Gazprom, Surgutneftegaz,
Gazprom-Neft, TNK-BP, Bashneft, Poltava
oil and gas company etc.), service companies
(Schlumberger, Trican Well Service, Weatherford,
Kogalymnefteprogress, Ugra Azot Service,
CATOBNEEFT, etc.), and equipment manufacturers
(Fidmash and Novinka, Packer, Yugson Service,
Burenie, RosTEKtehnologii, Foremost, Global Tubing,
Tenaris, Tegas, Rosen, etc.).

Parallel to the sessions there was held an exhibition
where a number of companies, primarily equipment
producers, presented their achievements. A skillfully
engineered MK10T CT unit presented by NOV Fidmash
— producer of 75% of all CT units in CIS — aroused a
keen interest among the attendees of the exhibition.

The technical sessions were preceded by a one-
day Short Course “Coiled Tubing — Equipment,
Technologies and Applications”, conducted by
its author professor Dr. Bernie Luft, Vice-President
of Technology, Global Tubing. The 10-hour course,
consisting of 7 parts, catered for both beginners and
experienced users of coiled tubing. Attendees got
information on cutting-edge CT working life testing
systems, the influence of mechanical damage on the
CT fatigue life, the ways to overcome mechanical
damage, and state-of-the-art methods of CT repair
in the field and within production facilities. Listeners
got acquainted with CT drilling equipment, BHA
and directional drilling system structure, short
radius CT drilling and sidetracking, including that in

Ne 6 (034) Hosi6ps / November 2010 7



IEPCHEKTUBDI

e KOJZITOBUHI HA HOBOM BUTKE

IPOrHO3aM, 34 OJIMIKAUIIUE TATh JIET
YBEJINYUTCS 60JIEE YEM B TPpH pasa. Ha
3TO OO6pPATUJI BHUMAHUE IIpeAce aTeIb
y4eHoro cosera llenTpa pa3BuTHA
KOJITIOOMHTOBBIX TEXHOJJIOTHI,
nmpeaceaareIb OPrKkOMHTETA
xoHbepenmun JI.M. I'py3auI0BHd
B CBOEM IIPUBETCTBEHHOM CJIOBE. OH
OTMETUJL, YTO 34 IBEHA/LIATD JIET,
MpOLEJIINX CO BpeMeHHU IlepBort
KOH(PEPEHIIUHU IO KOITIOOMHI'OBBIM
TEXHOJIOTHAM, TOI/IA €IIE€ €EAUHCTBEHHOM
B CBOEI OTPACIIH, IPOU3OILIO MHOXKECTBO
MOJIOKUTENBHBIX U3MEHEHU . [TOABUINCH HOBBIE
MIPOU3BOAUTEIN OOOPYAOBAHUS, ObLIN OOPA30BAHBI
KOMIAHUH, BBINOJIHAIONIUE BBICOKOKA4€CTBEHHBIN
CEPBUC, BBIPOCJIA POJIb MECTHBIX CEPBUCHBIX KOMITAHUI.
KonunuecTBo paboTraroniux B POcCuy KONITIOOMHIOBBIX
YCTAHOBOK YBEJIUYMIIOCH C 46 110 6071ee ueM 140, mpruyem
POCT IIE 3HAYUTENBHO OBICTPEE, UYEM B CPEJHEM
1O MUY, 4 YUCJIO IPOU3BOAUMBIX C UX [IOMOIIBIO
padoT — ¢ MmeHee yeM 1000 B rog 10 6osiee uem 10 000.
DTO AECATUKPATHOE YBEITNUYEHHUE CONTPOBOXKIAIOCH
YCIIOKHEHUEM ITPOU3BOIUMBIX OITEPALTULL: IOMUMO
MPOCTBIX IPOMBIBOK BCE OOJIEE TOMYIAPHBIMHA
CTAHOBUJIUCH IEMEHTUPOBOYHBIE, BOJTOU3OIALMOHHBIE
PabOoTEHL, A TAKXKE KOJTIOOMHIOBOE 6ypPEHUE HA OOJIBIINX
IJIyOUHAX.

B 1990-e 2006t mbL BOOPaNCANL 3aD)OCHCHOMY
OnbINY), KONUPOBAJILL €20, — CKA3AJ1, B YaCTHOCTH,
JLM. Tpy3awioBud. — A cetinac mrozue pabomol, maxie
KaK OypeHue u 6CKpuimue Ha 0enpeccuil Ha 21YO0UHax
cevie 3,5 Km, oinonmaemole 2uoKoll mpyooti 6 Cypzyme,
COCNLATIUCH NPEOMEINOM U3YHEHUS U, MOJICe1 Oblimb,
noopaxcarus 014 6ce20 Mupa.

Hegﬁmezmoebtﬂ cepsuc cmaJl 8 OCHOBHOM HE3ABUCUMBLM.

3a peoxumu, HO, Kax BPAGUNIO, UHIMEDECHbIMU
UCKTIOYUEHUAMU, €20 BbINOIHAION N0 OO/IbULEL YaACIUL
sHeurue, uH020a aPPUIUPOBAIHHBLE KOMNAHULL.

lo neoasmezo gpemeriu mup Obit Ouers HOHAIMHbIM,
10 8 NOCIEOHUX 064 2000 B0P)2 COLNAJICA 8 OHEPEOHOLE
pasmanonpeockasyemuvim. Cmaa HabooanivCs
HecmaobulHOCb 6 CPOCe Ha KOHE®HY10 NPOOYKUUIO,
Ha Coipbe U, KaK C1e0Cmeue, Ha Heghmezasoeblli cepelc.
Jluxopaoxa, noxoce, yice npoxooum, Ho He npoxooum
CrpPOC HA YCLY2U, 2NIACHBIM OOPAS0M MECIHBLX CEPEUCHBLX
KOMNAHUIL, A8MmMopument Komopolx 6 nocieoHee 6pems
6 Poccuu nooHumaemcs 6ce goiuie. Mecmmoie cepeucHoie
KOMNAMHUL HblHe )YCIY Ao MeNCOYHAPOOHbIM YACITIO
MOJIBKO MO UEHAM, NO 6CeM OCMAJILHbIM NOKA3AIMEIAM —
MEXHUMCCKOLL BOODYHCCHHOCHIU, KEAMPUKAUULU KAODOS,
KOMOpPbLe, KaK NpPasuio, POULIL UKOJLY MEeHCOVHAPOOHBLX
CePBUCHBIX KOMNAHULL, 110 )YCReuHOCIU Padom, no
NPUMEHACMBIM INEXHONIOZUAM — NPAKIMUYECKL OOCIIU2IL
CAMO20 BbLCOKOZ0 YPOBHA.

Ha ¢pore amux usmeneruii xouemcs 3a2114)mo 6
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underbalanced conditions. Each participant
received a Short Course Summary in Russian
and a Certificate of Attendance.

CT drilling is gaining in popularity in
Russia. There is an intense ongoing growth
in the sidetracking market which is expected
to triple over the next five years. That was
the highlight of the introductory speech of
Leanid Hruzdzilovich, Chairman of
the Academic Council of Coiled Tubing
Technologies Development Center,
Chair of the Conference Organizing
Committee.

In his address, Mr. L. Hruzdzilovich pointed out that
over the 12 years since the first conference on coiled
tubing technologies, which was unique in the industry
at that time, many positive changes had taken place.
New equipment manufacturers and companies have
appeared to offer high-quality service and the role of
local service companies has matured. The number
of coiled tubing units (CTU) operated in Russia has
grown from 46 to over 140, and the growth has been
much faster than the world’s average. The number
of operations using CTU has grown from less than
1,000 a year to over 10,000. This ten-fold increase
has been accompanied by growing sophistication in
operations: apart from simple well flushing, cementing
and isolation jobs, deep CT drilling have become more
widespread.

“In 1990s we copied the foreign experience, said in
particular, L. Hruzdilovich. Nowadays, such works as
underbalanced CT drilling and well completion at the
depibs of more than 3.5 km done in Surgut have become
the topic for discussion and possibly emulation all over
the world.

Oil and gas service bas become mostly independent.
With some minor but, as a rule, interesting exceptions
it is mainly done by external, sometimes affiliated
companies.

Until recently the world was a conceivable place,
but two years ago it suddenly became once again
unprediciable. We have been witnessing unstable
demand for end producits, raw materials, and as a result
of this, for the oil-and-gas service. It looks like the fever
is gone but the demand for the services, mainly of the
local service companies, is still there. Their authority in
Russia bas been strengthening. Local service companies
are losing to foreign companies in terms of price
policy. In terms of other facitors like technical expertise,
qualifications of the staff who tend to possess experience
of working at international service companies, number
of successful projects and technologies applied they have
almost reached the bighest possible level. Considering
all this, I want to dip into the near future of 3—5 years
which is bard to predict. It is like tracking an ice floe that
is drifting in the ocean and possibly beading to warm



Onudxcatiuee oyoyujee 1a 3—5 em. [1po2ro3uposams
8cez0a mp)yoHo. Dmo KaKx npoKAaobleant Mapuipym
HanLouHe, Komopas opetigpyem 6 oxeare u, B0O3MONCHO,

8 HanpasieHUL Menblx 600... Tem He meree 04esuoHo,
UMo sHepzonompeodneHie 6y0em pPacmit, NOCKONIbK)

BCA UCTNOPUA YUBUTUAUUL — 10 UCIOPU POCTIA
nompeonerus IuepuL. Dmo O3Hauaem, Ymo, HeCMompsl
Ha NOUCKU €€ AJIbIMEPHAMUBHBLX UCINOYHUKO0S, 0y0em
YBenUUBAIMBCA 000bIMA Y271e8000POOHOZ0 CHIPLA:

8€00b 07151 11020 11MOObL Ce200HA NOY UG OOHY MOHHY
KAecmeerHH020 AJIbMePHAMUEH020 MONJULECA, HYIHCHO
corcetb 06e MOHHBL UCKONACMbLX )271e8000p0008 1O
mexyueti cebecmoumocmu ux 00ovinu. Ecmecmeenno,
000biua Hehmu u 2a3a 0)0em YEeauUtUeanivsca, 0COOeHHO
6 Bocmounoii Cubupu u Tuman-Ilewope,
HO 10 00BeMAM 000bIMIUL NOKA
coxpanum auoepcmeo 3anaoxasn
Cubupeo.

Hecomnerro, 6yoem socmpebosar
BbLCOKOMEXHOLIOUNHDBLLL
Heghmez2a308uLii cepeuc, marxoti
Kax 3apesKa 60KoBbLX CINE0JI08,
nanpaenerroe 6)yperue. Euje
boabliLe 803pacment POJib MeCniHbIX
CePBUCHBIX KOMNAHULL, U 8
KOHKYPEHUUL MEHCOYHAPOOHBLX C
MECIHBIMU NOOEOANT U BLINICUBYM
MOJILKO me CIMPYKMYPol, KOMopuLe
6Y0Ym HeCcmiu HOBbLe SHAMHUA U HOBbLLE
npozpeccusHbLe MexHOI0ZUU.

Ecau enobansroiti mup He
npenooHecem Kaxux-Huoyos
CrOpMPU306 U NOMPACEHUL,
paszsumuie puinia Hegpmecepsuca
MOIHCHO NPOZHOIUPOBAINTL CILEOYIOUUM
obpa3som: 8 onuxcatiuiee 6pems or 6y0em onpeoesmscs
POCIOM 8bICOKOMEXHONI02UMHOZ0 CEPBUCA, a Hepe3
2-3 200a — 1 pOCMOM IKCHNLYAMayUuOHH020 OYpeHUs.
Haubonviwumu memnamu 6 nepuod c 2011 no 2015 200, no
MHEHUIO CReYUANUCIN0E, 0Y0em Pacmii PuiHOK 3ape3Ki
60%K0661x cMBON08 (20—25% 6 200). PbiHOK 3AKAHUUBAHUS
CKBAMNCUH U POIHOK UEMEHMUPOBaHUs 6Y0em Pacmii wyn
MednleHHee, HO modice 01eHb 6bicmpo — Ha 15—20% 6 200.
IIpeononazaemcs, wmo 00CmamouHo 6b.cmpo 6yoem
pacmu u poirox TP npurem 6 0CHOBHOM 3a cHem pabome.
Ha HOBbIX CKBANCUHAX — Ha 15% 6 200. Poiror TKPC Ha 10%
8 200 marice 6y0em npubaeIANms».

OB OBXWUTbIX N HOBbIX PETMOHAX
JByX/THEBHASI KOH(DEPEHIIUS ObLIA PA3ACICHA HA
4JETBhIPE TEXHUUYECKUX CECCUU, BMECTHBIIIUE OOJIEE
TPEX JECATKOB JJOKJIA/IOB, OTOOPAHHBIX B PE3YJIBTATE
KPOHNOTIMBON NPEABAPUTENBHON PAOOTHI OPTAHU3ATOPOB
PU COCTABJIECHUHN IPOrPAMMBIL, IPEACIbHAS
HACBIMIEHHOCTDb KOTOPOY BIEYATINIIA YYACTHHUKOB.
ITpOXO/IHBIX JJOKJIA/IOB HE ObLIIO, COOOIIEHUSI KOMIIAHUN —

¢ KOJITOBUHI HA HOBOM BUTKE -

water. Still it is clear that the energy demand will be
growing because the bistory of civilization is the bistory
of power consumption growth. It means that despite

the search jor alternative energy sources oil and gas
production will be growing: to obiain a ton of quality
alternative fuel you need to burn two tons of fossil fuels
at the current production costs. Natuvally, the oil and gas
production will increase, especially in East Siberia and
Timan-Pechora. Still West Siberia will keep leadership in
production profiles.

There is no doubt that such bigh-tech oil and gas
services as sidetracking and controlled drilling will be in
demand. The local service companies will have a more
important role, and only the organizations bringing the

new knowledge and new progressive technologies will
win the competition between international companies
and the local ones.

If the global world does not spring any shocks and
surprises, the development of the oil and gas market
can be forecasted as follows: in the near future it will
be marked by the growth of the bigh-tech service, and
in 2-3 years — by the growth of the production drilling.
According to experts, it is the sidetracking market that
will be growing at a higbest pace (20—-25% a year) in the
Dperiod of 2011-2015. The market of well completion and
cementing works will be growing a little slower but still
very fast — by 15-20% a year. Supposedly, the bydro-
JSracturing market will also be growing quite fast, mainly
through works at new wells — by 15% a year. The well
servicing and workover market will also be growing at
ayearly pace of 10%”.

ABOUT NEW AND HABITABLE REGIONS

The two-day seminar was divided into four technical
sessions that hosted more than thirty reports selected
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e KOJMITIOBUHI HA HOBOM BUTKE -

IPOU3BOJUTEIIEH
060pPYAOBAHUS HOCUIIA
HE PEKJIAMHBII, 4
TEXHUYECKUI XAPAKTED,
JEMOHCTPHUPYA IIPEXKE BCETO
TEXHUYECKHE BO3MOKHOCTU
MPEACTABIAEMBIX ATPErATOB U
UHCTPYMEHTOB. CEPBUCHUKH
LIEAPO AEIUIHUCH OIBITOM,
O OHATHBIM IPUYHHAM,
OJHAKO OCTABJIAA 34 KAIPOM
HEKOTOPBIE U3IOMUHKU,
CBEJIEHUA O KOTOPBIX,
BIIPOYEM, MOXKHO OBLIO
MOJIYYUTb B UHAUBU/TYAJIBHOM
MOPsAKE B IIPOLIECCE
He(OPMATIBHOI'O OOIIICHUS,
HAIIPHUMED, BO BPEMS IIPOT'YJIKH
HAa TEIIOXOJE 110
MOCKBe-peKe.

Joxnan Bexymero na:xkenepa 'HKT oroena
TKPC OAO <BUHI» A.A. YckoBa «PerieHue 3271a4
BepXHEYOHCKOTO HEPTETA30KOHIEHCATHOT'O
MeCTOPOkAcHU ¢ puMeHeHneM T'HKT» 6b11 NOCBsIIEH
NPHUMEHEHUIO KOJITIOOMHI'OBBIX TEXHOJIOTUI B CJIOKHBIX
YCJIOBUAX, XAPAKTEPUIYIOLUXCsI HU3KOM IVIACTOBOU
TEMIIEPATYPOH, BBICOKUM COAEPKAHUEM COJIEN 1
ob6pazoBanreM ACTIO. DKCIUTyaTAIMOHHBIN (DOHJ, CKBAKUH
B 80% npeacTasieH OTKPLITBIMU CTBOMAMHU (OC) €
TOPU3OHTAIBHBIM OKOHYAHUEM TIPOAODKUTEIBHOCTBIO OC
710 500 M, mrameTpom OC 152/216 MM, HATTUIHEM CYKECHHS
48 MM B HKT. OCHOBHBIE 11€JIM IIPOEKTA HA MOMEHT Ha4aJI1a
pao6ort: nposegenue I'VIC, OIl3 1 IPOMBIBKA CKBAKHUH IIOCJIE
I'PIT. ITo pesynpraTamM nraoTHOro rnpoekra 'MC na T'HKT,
MIPOBEJEHHOI'O B TOPU3OHTAJIBHBIX CTBONIAX BYHIKM, Obu1n
MOJIYYEHBI BA’KHBIE JAHHBIE O COCTOAHUN CTBOJIOB CKBAJKHH:
Hanmaue Boabl ¥ ACITO B IT3I1, oceirmanmne OC HA 9aCcTU
(pOHAA CKBAKUH. B CBA3U C aHOMAJIBHO HU3KOU 3A00MHOI
TEMIIEPATYPOU M HU3KHM JIABJIEHUEM HACBIIIEHNUA HE(PTU
(o6paszosanue ACIIO B IT3IT) nposegenue OII3 Tpedyer
KOMIIJIEKCHOT'O IIOAXO/A. BbLI POBEAEH 60IBIION OObEM
J1260PATOPHBIX UCCIEJOBAHUI. ITO pe3yabTaTaM TECTOB
OBLIO IPUHSATO PEIICHUE O IIPOBEICHUN IIPOOHOI
06pabOTKU C KOMIUIEKCHOU cucteMort CLEAN SWEEP I
(Ilmrombepxke). Takoke B OIMDKANIIEE BPEMS INIAHUPYETCS
nposezgeHue OIl3 ¢ IPUMEHEHUEM 9K30TEPMUYECKON
peakuuu. B mapre — anpese 2010 roga 6puranor FTHKT
OBUIO IPOBEIEHO 9 ITPOMBIBOK M OCBOEHHM TTOCJIE
I'PIT. BbL1n BBIABJIEHBI CYIIECTBEHHBIE OCIOKHEHMA
IIPU IIPOBEJICHUH IAHHOI'O BU/A PA0OT B YCJIOBUSIX
FOPHU30HTAIBHBIX CKBAXKMH BYHI'KM.

3amecrHuTeab JUpEKTOpa HHCTHTYTA
IIPOMBICIOBOM XuMuH PI'Y HedpTr nra3a
um. U.M. I'yGkuHa, 1.1.H., mipodeccop
JI.LA. MarazoBa 03By4niId JOKIA[ «PHUIBTPALIMOHHBIC
UCCJIEOBAHYA TOJIMCAXAPUIHON XKUJKOCTHU ITyIIEHH S
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meticulously by the organizers at the program drafting
stage. The participants of the seminar were impressed
by the intensity of the program. All of the reports were
informative, and the presentations made by equipment
producing companies were technical rather than
advertising in nature demonstrating before everything
else technological capacity of the presented tools and
equipment. The service companies generously shared
experience with their colleagues leaving out the
ginger, glimpses of which you could pick up socializing
informally with your colleagues during a boat trip on
the Moskva River.

The report of A. Uskova, Verkhnechonskneftegaz
chief CT engineer of the well servicing
department “Solving the problems of
Verkhnechonskoye oil and gas-condensate field
with the use of coiled tubing” deals with application
of CT technologies in difficult drilling conditions
with low formation temperature, high content of
salts and tendency to formation of asphalt, resin and
paraffin deposits. Eighty percent of operating wells
are openhole wells with horizontal end. The length of
openhole can reach the value of 1,640 ft., its diameter
is 6/85-in. There is also a tight section in the tubing
with diameter of 19-in. At the beginning of operations
main project goals were performing of geophysical
well logging (GWL), bottom-hole treatment and after
fracturing flushing of wells.

Following the results of GWL pilot project,
which was performed in the horizontal holes of
Verkhnechonskoye oil and gas-condensate field with
coiled tubing utilization, we obtained important data
on the boreholes conditions: the presence of water,
asphalt, resin and paraffin deposits in bottom-hole
area, open hole sloughing.

Due to subnormal bottom-hole temperature and
low oil saturation pressure (asphalt, resin and paraffin



ckBaXUH (TTICIKT) B yC/IOBUSX, MOACTTHUPYIOIMX
Tpemunny ['PI». ITonmmcaxapugHble JKUAKOCTU
Juis rrymeHus CKkBaxkuH (ITCKT) Ha BogHOM
WJIU BOGHO-COJIEBOM OCHOBE, IIPEACTABIIAIOT
CO6O0 eI Ha OCHOBE MOAU(PHUITUPOBAHHBIX
ryapos (reneobpazosarens ['TIT-3),
0612/1210IIIIE HEBBICOKOM BSI3KOCTBIO M HU3KOH
(PUIBTPALTMOHHOM CITIOCOOHOCTBIO. 33 CHET
JIOGABJICHUS CIITUBAIONTUX AT€HTOB (CITUBAIONUI
arenT CITPII) nmonmucaxapyuHbIi BOAHBIN

rejib O0pa3yeT EAUHYIO CIIUTYIO CTPYKTYDY,
3(pPEKTUBHO GIIOKUPYIOIIYIO KPYITHBIE ITIOPHI U
TPEMNHBI TP IIJIACTOBOU

TeMIeparype no 100 °C.

J171 OLIEHKU BOCCTAHOBJIEHU IIPOBOAMMOCTHU TPELHDI
nocJie npuMeHeHus ICKT B CKBaKMHAX, IIPOLIEAITNX
I'PIT, 6pL111 IPOBEICHBI KOMIUIEKCHBIC JIAOOPATOPHBIE
uccsegoBanus. [1oryYeHHbIE PE3YIBTATBI [IO3BOJIAIOT
PEKOMEHOBATD UCIIOIb30Banue ITC)KT nipu mymeHuu
CKBax1H rnocJjie I'PIT.

A.H. COpOKHH, CT. HHKeHep-TexHoaor THKT
KoM aHuH JIIroMOGep:Ke», BRICTYITIII C IOKJIA/IOM,
OCBEILABIINM IIEPBBIH ONBbIT IPUMEHEHUA B Poccuu
KUCJIOTOM cucTeMbl MaxCO3 — TEXHOJIOIMH IOBBIIECHUA
HePTEOTAAYN KAPOOHATHBIX KOJIJIEKTOPOB. JJaHHAs
TEXHOJIOIUS ObLJIA ATTPOOHUPOBAHA B COBMECTHOM ITPOEKTE
kommanuu dllmoméepxe» 1 OO0 «'a3npom
JI06bIYa ACTPaxXaHb» 110 UCIIONAb30BaHNIO THKT
JUIS PEMOHTA CKBA’KHMH Ha ACTPAXaHCKOM
Tra30KOHJIEHCATHOM MECTOPOXK/ICHUH B
YHHUKAJIBbHBIX YCIOBUAX ATKM.

L1 IPOBENEHM S PEMOHTA CKBA’KHH HA
AT'KM, y4rTBIBAs BBINIEU3IOKEHHOE, KOMIIAHUA
JIImoMbepxe» IPEICTABHIIA KOMITJIEKCHBIN
TIO/IXO/[1, BKJIIOUAIOIINH B CEO51 OGN PHBIN
TEPEYEHD MEP MO OYHUCTKE CTBOJA CKBAKHUH OT
OTJIOKEHUI 1 THOPOJHBIX IIPEJIMETOB U KOMILIEKC
TEXHOJIOI'UI OOPAOOTKU NIPHU3A00HHOM 30HbI
n1acTa. [JOMMMO YCIIENTHO 3aPEKOMEHIOBABIIEN
ce0s1 cucreMbl VDA, TIOC/IEAHUM BHEAPEHUEM
KOMITAHUH CTAJIO IPUMEHEHNE KUCIIOTHON CUCTEMEI
MaxCO3 — HOoBenuIEeHN 6€CIIONNMEPHON CUCTEMBI JIJIs1
06pabOTKH KAPOOHATHBIX KOJIJIEKTOPOB, BIIEPBBIE
NPHUMEHEHHON B Poccun.

IIpenmyecTBO JaHHOM TEXHOJIOIUY 3AKII0YAETCA B
KOMIUIEKCHO! (XMMHYECKOM M (PU3UYECKOI) BDEMEHHOMU
OJIOKMPOBKE HANOOJIEE MPOHUIAEMBIX (JJPEHUPOBAHHBIX)
30H. [Ipu 3TOM NOBBIIIEHUE 3PMOEKTUBHOCTA XUMHUYECKOTI'O
OJIOKUPOBAHMS, OCYIIECTBICHHOI'O CUCTEMON VDA,
JOCTUI'AETCS 34 CUET UCIIONB30BAHU S IIPOJIOHI'HPOBAHO
PaCTBOPHUMBIX BOJIOKOH — (haribepoB, 6i1arogapst
4eMy aKTUBHAs KMCJIOTA JOCTABJISAECTCS UIMEHHO B
CJIA60IPEHNPOBAHHYIO YIVIEBOJIOPOJOHACHIIIICHHYIO YaCTh
I1aCTA.

Ha nacrosamuiit momeHT Ha ATKM Obli1a IposeicHa
MMJIOTHAS CEJIEKTUBHAS KUCJIOTHAS 0O0pabOTKA C

A.H.: C@porxun
A. Soxokin
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deposits formation in bottom-hole
area) there was a need in complex
bottom-hole treatment. Schlumberger
has completed a large amount of lab
investigations. Subsequent to the
results of l1ab tests we made a decision
to perform a test treatment with the
use of complex system CLEAN SWEEP
I' (Schlumberger). In the nearest time
we also plan to perform bottom-

hole treatment with the use of heat
generating reaction.

During the period of March —

April, 2010 our CT crew has performed 9 operations
of well flushing and after fracturing completion.
‘We have revealed significant problems in the
performance of these operations under conditions
of Verkhnechonskoye oil and gas-condensate field
horizontal wells.

Professor L. Magadova, PhD, Deputy-director
of Gubkin Russian State University of Oil
and Gas presented a report “Penetration tests of
polysaccharidic well killing fluid (PSWKF) under
conditions that simulate hydraulic fracture crack”

Water based or salt-water based polysaccharidic well
killing fluids (PSWKF) are gels on the basis of modified
guars (gelling agent GPG-3), which
have low viscosity and penetration.
Thanks to the addition of thickening
agents (thickening agent SPRD)
polysaccharidic aqueous gel forms
a unified network structure, which
effectively blocks air pockets and
fractures at formation temperatures up
to 212°F.

To estimate recovery rate of fracture
conductivity after application of
PSWKEF in the wells after fracturing,
we performed complex laboratory
research.

The obtained results allow recommending the
application of PSWKEF for after-fracturing well killing.

A Sorokin, Senior CT Application Engineer,
Schlumberger, made a presentation on the first case
of application of acid system MaxCO3 — the newest
system of oil recovery enhancement at carbonate
reservoirs, which was used in Russia for the first time.
This technology was tested in a joint project of the
Schlumberger and Gazprom Dobycha Astrahan on
coiled tubing use for well workover operations at
Astrahanskoe gas-condensate field (AGCF).

Taking into account all above-mentioned
peculiarities of AGCF Schlumberger proposed a
complex approach of AGCF wells treatment. It includes
alarge number of operations on borehole cleanout
from sediment and contaminants, as well as a full
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npuMeHenueM cucreMnl MaxCO3.
B pesyiibrare UCIONIb30BAHUS
MHOI'OCTAJUHHOU IIPOI'PAMMBI
06pabOTKU C 15%-11 CONMSTHOM
kucnoron HCI B kauecTBe
6a30BOI JKMJJKOCTH OBLI ITOJIy4E€H
OPUPOCT IPOSYKTUBHOCTH O0JIEE
200%.

TexHUIEeCKUI NHKEHEDP
Trican Well Service
C.A. 3arpaHHYHBIH PACCKA3a]
O IPUMEHEHUU KOJITIOOUHTA
B OCJIOXKHEHHBIX YCIIOBUSAX
BaHKOPCKOro MECTOPOXKICHUS.
Ha BaHKOPCKOM MECTOPOXK/ICHUSA
IPUMEHSETCI METOJ, KYCTOBOT'O
Oypenust. Ha JaHHBII MOMEHT BCE
IKCILTYaTAITUOHHBIE CKBAXKUHEI
ABJIAIOTCA TOPU3OHTAIBHBIMH,
75% 13 HUX OO60PYIOBAHBI
«AHTEJJIEKTYATbHBIMW>
cucreMaMu. CIIOXKHBIF IPOMUIb
CKBaKMH TPEOYET CIEIIUAJIBHOIO MOAXO/A K METOAAM
NPOBENEHNA BHYTPUCKBAXKUHHBIX PA0OT, IPU 3TOM
TPAJAUIIUOHHBIE KAOEIbHBIE METO/IBI HE TOAXOIAT JIJIA
JOCTABKM CKBA)KMHHOI'O MHCTPYMEHTA K ITPOAYKTUBHBIM
nHTepBaaM. C IPYrod CTOPOHBI, KOJITIOOUHIOBBIE
TEXHOJIOI'MH XOPOIIO NOAXOAAT A1 IPOBENEHUA
NOJOOHBIX ONEPAIINN B CKBAXKUHAX C YBEJIMYEHHBIM
OTXOZIOM OT BEPTUKAINU. OHU UCTIOIB3YIOTCS JJIA
NPOBEAEHM ONEPALUIT IO HOPMAINU3AUU 32605
CKBaKMH ITOCJIE UX 3aKAHYUBAHUA UJIN KAITUTAJIBHOI'O
PEMOHT4, BBEICHUIO CKBA’KUH B OKCILIYATAIUIO 1
MPOBEAEHUIO KAPOTAXKA B JEHCTBYIOIINX CKBAXKUHAX.
Ha BaHKOPCKOM MECTOPOXKIECHUN UCTIOJIb3YETCA
ruokas Tpy6a (I'T) puamerpom 38,1 MM u 44,45 MM.
I'T pmameTpoMm 38,1 MM UCHIONB3YETCS B CKBAXKUHAX,
I7l€ BHYTPHUCKBAXKMHHOE O60PYJOBAHUE UJIH IPYIHAE
OTPAaHUYECHHS MENIAIOT UCIIONB30BaHUIO I'T 60b111ETO
JUaMETPa. B OCTaJIBHBIX C/IY4aSX B KAUECTBE padodeit
KOJIOHHBI /151 IPOBEAEHN A BHY TPUCKBAKUHHBIX
onepanui ucnonbsyerca I'T guamerpom 44,45 mm. K
YHCTY HOAOOHBIX OIIEPAIIMH HA JAHHBINA MOMEHT MOXHO
OTHECTH HOPMAJIU3ALHIO U BBEICHUE B SKCILTyATALIUIO
CKBA’KMH, KAPOTAK HA YCTAHOBJICHHOM B TPybe Kadee
u yganeHue ACIIO u ruipaTHeIX IPOOOK. Hanbonee
TPYAHOPA3PEMTUMOM ITPOOIEMON, BCTPEYABIIENCS 10
CHUX IIOP HAa BAHKOPCKOM MECTOPOXK/ICHUH, ABIAIOTCS
OCJIOKHCHUA HpI/I JOCTHUXKCHUU KOHEYHOM I‘J'IY6I/IHBI C
nomo1nslo I'T. TToCKOIBKY BaHKOPCKOE MECTOPOXKIECHUE
MIPOAOJIKAET PACTH, BCE 6OJBIIE CKBAXKUH BBOJUTCA B
KCILTYATAINIO, POJIb KOJITIOOMHI'A TAKKE BO3PACTAET.

NPAKTUKA - KPUTEPUIA UCTUHBI

OCO6BI MHTEPEC BBI3BAJIA Y Y4ACTHUKOB KOH(PEPEHITUHN
ceccus «HOBbIE TEXHOIOTUH MOBBIIEHUA HEPTEOTAAIN
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complex of bottomhole formation zone treatments.
Besides successful and proven VDA system, last
introduction of the company was the application of
acid system MaxCO3 — the newest polymer-free system
for carbonate reservoirs treatment, which has been
applied in Russia for the first time.

The advantage of this technology is in complex
(chemical and physical) temporary blocking of the
most permeable (drained) zones. Increasing of the
efficiency of chemical blocking, which is performed by
VDA system, is achieved due to utilization of dissolvable
fibers of prolonged action. Owing to these fibers active
acid is transported directly to weakly drained part of
formation, which is saturated with hydrocarbons.

Currently we have performed a pilot selective
acid treatment of AGCF wells with MaxCO?3 system
utilization. As a result of multi-stage treatment program
with 15% solution of hydrochloric acid (HCI) as a basic
fluid we got a 200% increase in productivity.

Technical engineer of Trican Well Service
S. Zagranichny spoke about the challenges of well
intervention with coiled tubing at Vankorskoye field.
The Vankorskoye field the method of pad drilling was
used. The field is drilled primarily with horizontal
wells, 75% of which have smart equipment. The
complicated well profile demands the special approach
for intervention techniques. In the given well profiles,
conventional wireline techniques are not appropriate
to convey tools to the producing intervals. On the other
hand, Coiled Tubing is well suited to conduct such
operations in the extended reach wells. It is used for
wellbore cleanout operations after the completion and
workover, bringing wells into service and logging in the
production wells.

Two sizes of coiled tubing are used in the



IIACTA U UHTEHCU(PUKALIUU IPUTOKA», B PAMKAX KOTOPOH
OCBEIIAJICS ONBIT IPOBEACHU S YHUKAIBHBIX OIEPAIUIL
3aMecTHTENb JHPEKTOPA — IVIABHBIN HHIKCHED
000 TarHePTH-AKTIOONHCKPeMCepBHC>
P.M. AXMETIIHH, [IOCTOAHHBbIA Y4ACTHUK 1 JOKJIAJUUK
KOH(PEPEHIIUHU, PACCKA3AT O JAJIbHEUIIIEM PA3BUTUU
KOJTIOOMHI'OBBIX TEXHOJIOTUH B TaTapCTaHe, I1e,
K4K U3BECTHO, C TOMOIIIBIO THOKOU TPYOBI OBLIO
MPOBEAEHO MHOI'O YHUKAIBHBIX ONEPAIUIA, B TOM
YHCJIE NEPETUKBU/IAI NS CKBAKUHBI, HAXOJAIECIHCA B
AKBATOPUHU PEKH, O KOTOPOU PACCKAZBIBAJIOCH B JOKIAJIE
HAa [IPOILJION, AECATON KOH(pepeHINHU. KONTIOOMHIOBbIE
TEXHOJIOI'MHU IIPUMEHAIOTCA 3/1€Ch ¢ 1998 roga. Beero
OTPEMOHTHUPOBAHO 6051ee 6000 CKBAKHUH PA3TUIHOTO
HA3HA4YEHUA U OKa3aHO 60see 400 yeayr npu
TpasuioHHOM KPC, OCBOEHO 32 TEXHOJIOTUYECKHUE
onepanuu. KonTIoGMHIOBBIMH YCTAHOBKAMH €KETOTHO
BBITNIOJIHSIETCS 60siee 700 06paboTOK. OCHOBHOM O6'bEM
pa6oT 3aHuMaIOT OI13 HATHETATE/IBHBIX CKBAXKUH,
MPOMBIBKA 32005 PACTBOPUTENAMU U CTUMYJIALUSA
CKBa’KMH ITO MEXTPYOHOMY IPOCTPAHCTBY. B HEOOIBIINX
06’ bEMAX MPOBOJAATCA PA6OTHI IO U3OJIAIIAU BO,
OTKJIIOUYEHHUIO IIJIACTA, TEPMETHU3AIINU KOJIOHH, OCBOEHUIO
nocJjie 6ypeHuns, BBIMBIBY ITpoInnanTa nocue I'PIT.
DKCKJIIO3UBHO BBITIOIHAIOTCA PA6OTHI IO 3aITACOBKE
OIITOBOJIOKOHHOTI'O Ka6€JIsl B THOKYIO TPyOy U CITYCKY €€ B
OUTYMHBIE CKBAXKUHBI JIJIs1 KOHTPOJIA IIPOIPEBA IIJIACTA,
JOCTABKM reO(PU3NYIECKUX TPUOOPOB IIPH UCCIEJOBAHUN
TOPU3OHTANBbHBIX CKBAXKUH. C 2003 roga npuMeHsAeTCa
METO/I PEMOHTA CKBAXMH 6€3 nogbema 'HO, crryckom
TUOKOI TPYOBI AUAMETPOM 25 MM I10 MEKTPYOHOMY
MNPOCTPAHCTBY YEPE3 OTBEPCTHUE AJ1A F€O(PUINIECKIX
UCCJIEAOBAHUI B IOABECHOM (PIAHIIE YCTHEBOM ApMATYPhI
B CKBAKMHAX, 000pyaoBaHHBIX IIIT'H. Beero 3a ator
nepuoj NposeieHo bosiee 1000 peMOHTOB.

B 3TOM rogy BiepBbI€ YCIIEMTHO ITPOBEJEH CITYCK
T'UOKOI TPYOBI B MEKTPYOHOE IPOCTPAHCTBO CKBAXKITHBI,
060pyA0BaHHOI DIIH, T.€. B MEXXTPYOHOM IIPOCTPAHCTBE,
kpoMme HKT, Haxoguics kadens KPBK. OcnoxHeHU
B IIPOLIECCE CITYCKA M IOA’bEMA TUOKOM TPYOBI HE
OBLJIO. YCIIEIIHOE IIPOBEICHUE 3TUX PA0OT CO3/1A€T
JOTIOJIHUTEJIbHBIE BO3MOXXHOCTH IO PACHIUPEHUIO
NPUMEHEHUSA KONTIOOMHTA. Ellle O1HA TEXHOIOT U,
KOTOpPAs 3/IECH YCIIEIIHO IIPUMEHSAETCS, — CEJIEKTUBHBIN
JOCTYII B CTBOJIBI MHOI'O3460MHBIX CKBAKWH.

Haunnas ¢ 2008 roga Ha ckBasknHAX OAO «TatHe(DTH>
MIPUMEHAETCS TAKXKE TEXHOJIOT U UCCIEAOBAHUA U
H30JISITIH BOIOIPUTOKOB B TOPU30OHTAIBHBIX CKBAXKUHAX
C UCTHOJIb30BAHUEM HA/TYBHBIX IAKEPOB.

«TaTHE(TH> BBICTYIIMJIA THUIIMATOPOM KOHBEHEPHOI'O
CIIOCO0a O6CIY>KUBAHUS CKBAXKHH, KOI'J1d YACTb OIIEPALI
BBITIOJTHAETCS IIPHUBBIYHBIMU CIIOCOHAMH, 4 YACTD —

C IOMOIIIBIO KOJITIOOWHT A, ¥ TP 3TOM B ITPOLIECC TAKXKE
BIIHCBIBAIOTCS APYTHE NO/PA3/IeacHUS (TeO(PUNUECKUE,
CBAGHBIE U T.IL.). DTOT METOJ, B YCIOBUAX TaTHEDTH
TIOJIHOCTBIO OIPAB/aJl Ce651 SKOHOMUYECKH, IIOCKOIIBKY }
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Vankorskoye field, 38.1 mm (1.5 inches) and 44.45

mm (1.75 inches). The 38.1 mm is used in wells were
downhole completions or restrictions prevent the use
of the 44.45 mm coiled tubing. The 44.45 mm coiled
tubing is the work string used on the majority of the
treatments performed. These treatments, to date, are
well normalizing, bringing wells into service, stiff
wireline logging, removal of asphalt, resin and paraffin
deposits as well as hydrate blocks. The single most
persistent issue encountered so far in the Vankorskoye
field is the inability to get the coiled tubing to TD. As
the Vankorskoye field continues to grow and more and
more wells are put into service, the role of coiled tubing
is increasing.

PRACTICE AS THE PROOF

The session “New technologies for enhanced oil
recovery and stimulation of production” that dealt with
experience of conducting unique operations aroused
a particular interest among the participants of the
conference.

R. Ahmetshin, Deputy Director, Chief
Engineer, Tatneft AktubinskRemsService, a
regular participant and speaker of the conference
told the audience about the future development of CT
technologies in Tatarstan where, as is well known, CT
was used to conduct a lot of unique operations. At the
10* conference Mr Ahmetshin presented a report on
re-abandonment of the well located in a river area.

CT technologies have been used here since 1998.
More than 6,000 wells of various functions have
been repaired and more than 400 services have
been rendered as traditional well workovers with 32
production operations mastered. CT units are used
to conduct more than 700 well treatments annually.
Bottomhole treatment of injection wells as well as
bottomhole flushing with solvents and well stimulation
in annulus constitute the main part of operations.

The minor part of operations includes bottom water
shutoff, reservoir shutoff, casing sealing, well testing
after drilling, proppant cleanout after hydraulic
fracturing. Such operations as optical fiber reeving into
CT unit and its running in bitumen wells to control
bed heating and running geophysical instruments to
explore horizontal wells are done on special orders.
Since 2003 the method of well workover operations
without lifting downhole pumping equipment, by
running 25 mm (09843 inch) diameter CT to the
annular space through a geophysical studies hole in the
hanger flange of the wellhead fittings in the wells with
balanced pumping unit has been used. More than 1000
well workovers have been conducted since then.

This year has seen the first successful CT running in
the annular space of a well equipped with ESP, i.e. apart
from tubing string the annular space had an armoured
rubber round cable. There were no complications at
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TO3BOJIWJI IOCTUYB BEICOKOH 3(D(PEKTUBHOCTHU
UCIIONIb30BAHUS KOJITIOOUMHT'OBBIX YCTAHOBOK,
KOTOPBIE B YCJIOBUSAX KOHBEHEPA HE TPOCTANUBAIOT.

OnBITOM IPUMEHEHUS KOJITIOOUHTA B
BamkopTOCTaHE NOACTUICS BEAYy I HH
CIIEI[UATUCT ICTIAPTAMEHTA JOOBIYH,
IIOATOTOBKH U caady HedTH 1 ra3a OAQO
«AHK «bamraed1p> I.M. MyxameTmuH. B
HacTosIee Bpems bamuedTb pacnonaraet OqHUM
M3 CAMBIX OOJIBIIUX TAPKOB KOJTIOOMHTOBBIX
YCTAHOBOK B PD, HACUUTBHIBAIOINUM CEMb €JJUHMUII.
IecTs U3 HUX 33/ICUCTBOBAHBI IPU IIPOBEICHUH
PaboT N0 NOAJEPKAHUIO HATHETATEIBHOT'O
(doHaa. B 4acTHOCTH, BHEPEHBI TEXHOJIOTUHU IO
KOMIUJIEKCHOI 00paboTKe [13I1 HarHeTaTEeIbHBIX CKBAKUH
C IPUMEHEHUEM YITIEBOJOPOIHBIX PACTBOPUTEIIEH,
KUCJIOT, 4 TAKXKXE METOJ] THIPOCBAOMPOBAHU A CKBAKUHBI
(APEHUPOBAHUE IIJIACTA METOJOM 3aKAYKH BOJBI U
CTPABIUBAHUSA C UCIIOJIb30BAHHUEM SHEPTUH IIJIACTA).
BPPeRTUBHOCTE PAGOT IPU ATOM JOCTUTAET 96,3%. Ertie
OJJHA YCTAHOBKA —
MKI10T — sgBisieTCSI MOAEPHU3UPOBAHHON MOJIEIBIO JJIS1
PabOTEI IO MEXKTPYOHOMY NIPOCTPAHCTBY C IPUMEHEHUEM
I'T MaI0ro AMaMeTPa U MO3BOJISAET IPOBOJUTD 3TH PA6OTEI
6€3 IPeIBAPUTENIBHBIX PA0OT IO MOATOTOBKE YCThA
CKBAKUHBI ¥ CTAHKA-KAYAJIKU. DTO €AUHCTBEHHAs B Poccun
YCTAHOBKA C Y4CTUYHO OOJIErYEHHBIM MHIKEKTOPOM C
TATOBBIM yCHJIMEM 8 T. Ha JaHHBII MOMEHT KOJITIOOMHIOBOM
YCTAaHOBKOMU 110 MEXTPYOHOMY IIPOCTPAHCTBY OOpPa60OTAHBI
92 He(TAHBIE CKBAXKUHBI, YTO ITO3BOINUIIO JOIIOJIHHUTEIBHO
JIOOBITH 24248,5 TOHH HEPTU.

Oupexrop betHUIINHedTHh PYII
10 benopycHedTh», K.T.H., H.A. [IeMTHEHKO
JOJIOKWJI O PA3BUTHH KOJITIOOMHIOBBIX TEXHOJIOTUIA
B benapycn, rie BeINOITHEHUE TPOMBICTIOBBIX
KOJITIOOMHI'OBBIX OIIEPAIIMH OO6ECIIEYHNBACTCS C YCTAHOBKH
MK30T gJ1s1 pabOTHI C NPHU3a60MHOM 30HOM B COYETAHUH C
I'T pnameTpoM
38,1 mm, 44,5 mm u I'T tuamerpom 50,4 MM npu 6ypeHHUHn
OOKOBBIX CTBOJIOB. B JOK/Ia/1€ OTPA’KEHDBI PE3YIILTATEI
KOJITIOOMHT'OBBIX ONIEPALINH, CB3aHHBIX C IPOMBIBKAMH
3260€B HATHETATEJIbHBIX CKBAKHUH U HKT XKHUJIKOCTBIO
WJIU IIEHOM, COJIEBBIX U NAPAPUHOBBIX IIPOOOK, «CTOIOB»
nocie I'PIT, untencudukanueri nputoka (CKB, CKO),
OCBOEHHMEM CKBA’KUH METOJOM KOMIIPECCUPOBAHUS C
HCIIONIb30BAHNEM A30THO-KOMIIPECCOPHOM YCTAHOBKH,
OCBOEHMEM CKBAXHH 11oce nposeaeHus CKP. Eme
o HO coobnieHue H.A. IeMsIHEHKO Ob1LJIO ITOCBSIIECHO
MIPUMEHEHHUIO I'U/IPABINYECKUX U KMCJIOTHBIX PA3PBIBOB
B KAPOOHATHBIX U TEPPUTCHHBIX I1JIACTAX 6HETTOPYCCKUX
MecTopoxaeHui. llInpokoe BHEAPEHUE TEXHOJIOI U
I'PIT u1 KT'PIT B Benrapycu 66110 Havato B 2007 roay mmociie
npuobpeTeHus nomHoro guiora I'PIT npoussoactsa C3A0
«Dymanr. [TIOCKOIbKY OCHOBHBIE 32JICKU MECTOPOXKIACHU
MIPE/ICTABICHBI KAPOOHATHBIMU KOJIJIEKTOPAMH,
Haub01e€e PACIIPOCTPAHEHHON TEXHOJIOTHUEN CTAJ
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J.M. Myxamemuiun
D. Mubametshin

» the time of running in and pulling up
the CT. The successful completion of
these operations creates additional
opportunities for wider application of
CT. Another technology successfully
applied here is a selective access to the
bore holes of branched wells.

Since 2008 the technology of water
inflow exploration and isolation of
horizontal wells using inflatable packer
has also been applied at Tatneft wells.

Tatneft took the lead in applying
conveyor approach to well servicing,
when one part of operations is done
in the conventional way and the other is done with the
help of CT as well as other units (geophysical, swabbing
etc.) This approach at Tatneft was totally economically
justified because it allowed achieving high efficiency of
using CT units that are fully used in conveyor approach.

D. Muhametshin, Chief Expert of the
Department for Oil and Gas Production,
Treatment and Sales, Bashneft shared his
experience of using CT in Bashkortostan. At the
moment Bashneft possesses one of the biggest
number of CT units in Russia, seven to be exact. Six of
them are used when conducting injection well stock
support operations. Specific technologies for complex
treatment of bottom-hole areas of the injection wells
using hydrocarbon solvents, acids and the method
of hydroswabbing of the well (bed drainage through
water injection and bleeding using bed energy) are
applied. Operational efficiency in this case reaches
96.3 %. Another unit — MK10T — is modernized and
allows conducting operations in the annular space
with coiled tubing of small low diameter without
preliminary work on the well head and rod pump. It is
the only unit in Russia with partially lightened injector
with draft force of 8 tons. At this time 92 oil wells have
been treated in the annular space using CT unit which
made it possible to additionally produce 24248.5 tons
(152,500 barrels) of oil.

N. Demyanenko, PhD, Director of the
Belarusian Research and Design Institute of
0il (BelNIPIneft), Production Association
Belorusneft spoke on the development of CT
technologies in Belarus where oilfield coiled tubing
operations at bottom-hole zone is done with MK-30T
unit. Unit works in conjunction with coiled tube of
1-1/2",1-3/4" and 2" (for sidetracking) diameter. The
report features the results of coiled tubing operations
related to washing of bottom holes of injection
wells and flushing of production strings with fluid
or foam, removal of salt and paraffin plugs, “stops”
after hydraulic fracturing, production stimulation
(hydrochloric bath, hydrochloric treatment), well
completion by compression method with the use



KUCJIOTHBIA I'UPOPA3PHIB
11acToB. CHEUAIUCTAMU
BbenHUTIMHEPTH 6B110
Pa3paboTaHO NATh
TEXHOJIOTUYECKHUX CXEM
KI'PII, KOTOpBIE IPUMEHAIUCH
B 3ABUCHUMOCTHU OT CBOXCTB
KOHKPETHOT'O IJIACTA.
ITpumensicsa rakxe I'PIT ¢
3aKPEIJIECHUEM CO3/JaHHBIX
TPEIINH IIPOIIIAHTOM,
MNPUYEM KaK HA TEPPUTEHHBIX
KOJUIEKTOPAX (YCHEMTHOCTD PAbOT
87%), Tak 1 Ha KAPpOOHATHBIX
(YCIIEMIHOCTB PadboT 75%).

O6 YHHUKAJIbHOM OITBITE
PEMOHTHBIX PA0OT HA
MeCTOpOXIeHUU B Kazaxcrane
C UCMOJIb30BAHUEM
TU/IPABINYECKON PE3KH TPYObI
B YCIOBUAX HEI(PHEKTUBHOCTH
NPUMEHEHUSA TPAJULIMOHHBIX
ANEKTPUYECKUX CPEJCTB PACCKA3AJI pyKOBOAHTEID
JenapTaMeHTa BHYTPHCKBAKHHHBIX pa0OT 9yepes
HKT o peruony crpas 6s1Biiero CCCP KOMIIaHUH
Weatherford International Ltd. Terned Bocc.

B 2007 ropy Ha OTHOI U3 CKBAKWUH MECTOPOXKAECHU A
Bocrounblil Kamaran npu npoBeIeHUHA OOBIYHOT'O
KaBEPHOMETPHUUIECKOT'O UCCJIEJOBAHM A KOJIOHHBI
KaO€EJIbHBIN 3AMOK PACKPBUICSA U KABEPHOMED YITAI B
CKBaKMHY. [IONBITKYU U3BJIEYb KABEPHOMED C ITOMOIBIO
MOUJHOI'O Ka6€JIs1 UJIU F'NOKOH TPyOBl HE YBEHUAIUCHh
YCIIEXOM, U HHCTPYMEHT OBbLII OCTABJIEH B CKBA’KMHE HA
rmy6uHe 4688 meTpoB. C TEeYECHUEM BPEMEHHU CTPYIKKA U
OCaJJOYHBIE YACTUIIBI C KOJIOHHBI HOKPBUIM UHCTPYMEHT
JIO YPOBHS, HA KOTOPOM OH UI'PAJI POJIb OOPATHOIO
KJIAMIAHA, HE JJaBasA IPOU3BOJUTD 3aKAYKY B CKBAXKUHY, HO
BBIIIYCKasI 32060MHOE JJaBJIEHHUE HAPYIKY. BblIIO IPUHSTO
peneHre NpoOBECTHU KAITUTAIbHBIN PEMOHT CKBAKUHBI.
Tpeb6oBaIOoCh OOPE3ATh TPYOY BBILIE ITAKEPA, A JJIs TOT'O
4TOOBI UCIIOJIB30BATH CITYCKAEMYIO Ha JIEKTPOKAbEe
pPagranbHYIO PE3ATENIBHYIO TOPEJIKY, HEOOXOAUMO

OBLJIO CHAYAJIA IIPOOUTH OTBEPCTUS B TPYOE B MECTE
MIPEATIONATAEMOI PE3KH, IIOTOMY YTO OCTABJICHHDIN B
CKBA)KMHE UHCTPYMEHT, ICHCTBYIOLNI KAK OOPATHBINA
KJ1amaH, OyZeT NOAAB/IAT, KOMIIEHCALTHIO YIAPHOM
BOJIHBI, CO3/1aBAEMOI PE3aTEIBbHOM I'OPENKOH. OHAKO
MOIBITKH IIPOOUTH TPEOYEMBIE OTBEPCTUSA HE YIAJIUCD IO
HEYCTAHOBJICHHBIM JIO CUX IIOP NPUYMHAM. ENUHCTBEHHON
aJIETEPHATUBOI ObLIIO UCIIONb30BATh THAPABINYECKUHN
TPyOOPE3, CIYCKAEMBI C TOMOIIBIO THOKOH TPYObI U
PaboTaIOMMKI OT HOT'PY>KHOT'O JBUTATEIIS, TAK KAK JIJ15
3TOT'O TPEOYETCS TOIBKO IUPKYIIAINSA pAabOYei] 5KUIKOCTH
HAa IIOBEPXHOCTD U HE HY>KHO IPOOGUBATH OTBEPCTHUS B
Tpy6e. Oneparus 66112 TPOBE/ICHA YCIIEITHO, TPy6a 6b11a
06pe3aHa 32 35 MUHYT, YTO ITO3BOJIMJIO IIPOAOIKUTH
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of nitrogen compression unit, well development
after hydrochloric fracturing. Another report of N.
Demyanenko was dedicated to the use of hydraulic
and acid fracturing in carbonate and terrigenous
formations of the Belarusian oilfields. Wide adoption
of hydraulic fracturing and acid fracturing technologies
in Belarus started in 2007 after the purchase of the
whole fleet of hydraulic fracture machines produced
by NOV Fidmash. Since main oil reserves are carbonate
reservoirs, acid fracturing became the most widely used
technology applied. BeINIPIneft specialists developed
five technological schemes of acid fracturing that were
applied depending on the properties of a particular
reservoir. The method of hydraulic formation
fracturing with the use of proppant to fix the fractures
was also applied both at terrigenous reservoirs (success
rate of 87%) and carbonate ones (success rate of 75%).

Detlef Boss, Thru Tubing Service Product Line
Manager for the FSU Region, spoke about the
unique experience of repair work at the reservoirs in
Kazakhstan where application of traditional electrical
means has proved ineffective.

In 2007 at one of the wells of the Kashagan East Field
while conducting callipering analysis of the casing
the cable end got unlocked and caliper tool fell into
the well. The attempts to retrieve the caliper tool with
the help of a thick cable and CT were unsuccessful,
and the tool was left in the well at the depth of 4,688
m. In the course of time, shavings and sedimental
particles from the casing covered the tool up to the
level where it played a role of back pressure valve and
prevented the well from being injected but did let out
the pressure. It was decided to pull the well. The casing
had to be cut above the packer. To use the radial cutting }
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3aTUIAHUPOBAHHBIE PAGOTHI IO 5
KaIUTAIbHOMY PEMOHTY JAHHOH
CKBQKHHEL

OBOPYJOBAHUE
PELLAET BCE

Bonpuiomn MaccuB JOKIA/10B
KOH(pEPEHIINU ObL OCBSIIECH
HOBOMY OOOPYIOBAHUIO: U
WHHOBAIUSM, U y2KE CEPUHHO
BBIITYCKAEMBIM MOJU(PUKALTHSAM.

BbICOKOM aKTyaIbHOCTHIO B
YCIIOBUAX IIPOIHO3UPYEMOT'O
OYypPHOT'O PA3BUTHS PhIHKA
3apE3KH HOKOBBIX CTBOJIOB
OTJINYAJICA IOKJIA/] IEPBOTO
3aMECTHUTEA JUPEKTOPA
C3A0 HosuHKa> HL.A. IInpya
«JexHU4YeCKUue CpesCTBA s
HAMPABJIEHHOIO OYPEHUSA
CKBAKWH», OCBETUBIIINI
HOBEUIIYIO 3aIIaTEHTOBAHHYIO
Pa3paboOTKy — CUCTEMY HATIPABJIEHHOT'O OyPEHUA
CHB89-76M, y:ke IPOIIEIIYIO IEPBBIC UCITBITAHUS HA
MIPOMBICJIE.

OJIHOI U3 HAUOO0JIEE IEPCIIEKTUBHBIX B 9KOHOMHUUYECKOM
MJIAHE JJIsI MHOTUX HE(PTETA30BbIX KOMITAHUI ABJISAETCSA
OCBOEHHE U PA3BUTHE TEXHOJIOTUU HATIPABIEHHOT'O
KOITIOOUMHTOBOTI'O OyPEHMUSA, B TOM YHCJIE B yCIOBUAX
JIETIPECCUU HA IPOAYKTUBHBIN IIJIACT. [JaHHAA TEXHOIOT U
BeCbMa 3(P(PEKTUBHA KAK JJI1 COXPAHEHUS, 4 HEPEAKO U
MOBBIIEHNS YPOBHA JOOBIYH YITIEBOJOPOAOB HA CTAPBIX
MECTOPOXK/JIECHUAX, TAK U B HEMEHBIIIEHN CTETIEHH I
MOBBIIIEHNA JOOBIYH YITIEBOJOPOAHOTO ChIPbS HA HOBBIX.
TexHOJIOrus HAIIPABJICHHOI'O KOJITIOOMHIOBOI'O OYPEHU
MOKET OBITH TAKXKE 3(PPEKTUBHO UCTIOIb30BAHA JIJIS
OypEHUS CKBA’KHUH B YT'OJIbHBIX IIJTACTAX.

VCIEemHOCTh IPUMEHEHU A KOTTIOOMHI OBBIX
TEXHOJIOTUI BO MHOT'OM ONIPEAENAETCA HAJJEKHOCTBIO
U 3P PeKTUBHOCTBIO crieclinanbHblX KHBK 1151 paboTh! B
COCTABE KOJTIOOMHI'OBBIX KOMILIEKCOB. C3A0 «HOBHHK2»
JUIS 3TOU LIeIH 6BIJIO CO3[AHO COOTBETCTBYIONIEE
OOOPYAOBAHUE — CUCTEMA HAIIPABJICHHOI'O OyPEHUS
CHES89. CBsI3b € HA3€MHBIM OO0OPYAOBAHUEM
OCYILIECTBJISICTCS JIMOO I10 AJIIEKTPUYIECKOMY KAOEIIO, TMOO
C MCTIOJIb30BAHUEM MTYJILCATOPA, BXOAAIIETO B COCTAB
KHBK, o cronby 0ypoBoro pactsopa. Ilpeanaraemolie
C3AO «HOBMHK2» CUCTEMBI HAIIPABJICHHOI'O OYPEHU S
C TUJIPABJIMYECKUM U AJIEKTPUYECKUM KAHAJIOM CBA3U
[IPE/ICTABICHBI ABYMS TUIIOPA3MEPAMH: AUAMETPOM 76 1
89 MM.

TTOJIHBIN KOMIIEKC OOOPYAOBAHMS /1151 BBITIOJTHEHU S
COBPEMEHHBIX BEICOKOTEXHOJIOTHYHBIX OIIEPAIUI
I1O IOBBIIIEHUIO HE(PTEra300TAAYHN IJIACTOB U
[IEMEHTHUPOBAHUIO CKBAKUH IPUCYTCTBYIOIINM
MIPOEMOHCTPHUPOBA HAYAJTbHHK OTAEJIA IPOJAAK
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torch lowered down on electro cable, they first had

to punch a hole in the casing at the place of planned
cutting, because the tool left in the well acting as a back
pressure valve would overwhelm the compensation of
the shock wave created by the cutting torch. But for the
reasons still unknown, all the attempts to punch the
needed holes were unsuccessful. The only alternative
left was to use hydraulic pipe cutter lowered with the
help of CT and working from a submersible motor,
because to do that they only needed the circulation

of the driving fluid to the surface and there was no
need to punch holes in the casing. The operation was
successful, and the casing was cut within 35 minutes
which made it possible to continue with the planned
overhaul of the well.

EQUIPMENT IS THE KEY

Many reports at the conference dealt with new
equipment: both innovative and series produced.

In the atmosphere of anticipated rapid development
of the sidetracking market Ivan Pirch, First Deputy
Director of Novinka delivered a report titled
“Technical Means for Directional Drilling in Coal
Bed”, which covered the latest patented solution — the
SNB89-76M directional drilling system that has already
been field-tested.

One of the most economically promising areas
for many oil and gas companies is adoption and
development of the directional CT drilling technology
including underbalanced conditions in the productive
reservoir. This technology is effective both for the
preservation and very often for oil and gas recovery
enhancement at the old fields, as well as for recovery
enhancement at the new ones. The directional CT



IIPOABHKEHUA NPOAYKIHH C3AO «Puaman

C.B. IOpyTKHH. B JOK/I2/1€ TOYEPKUBAJINCH
MIPEUMYIIECTBA KOMITJIEKCHOU ITOCTABKU OOOPYJOBAHUSA
JUISL BBITIOJTHEHU ST COBPEMEHHBIX BEICOKOTEXHOJIOTMYHBIX
OINEPAIUI IO MOBBIMIEHUIO HE(PTErA300TJAYH IIJIACTOB,
MOCKOJIbKY IPH 3TOM IPOU3BOANTEND HECET MOJHYIO
OTBETCTBEHHOCTB 32 PA6OTY BCETO KOMIIEKCA, 4 HE TOJIBKO
OT/IEJIBHBIX OJIOKOB U aIPEraTOB.

IpeanpusaTHe IPU NOCTOSHHOM B3aUMOJECUCTBUNA
CO CBOUMH 34K434YMKAMH COBEPIIEHCTBYET CEPUITHBIE
MOJIENIN OOOPYJOBAHUS, PA3PAOATHIBAET U BBIITYCKAET
HOBEUIIHE OO6PA3LIbI TEXHUKH, 4 TAKXKE MOJEPHU3UPYET
paHee BBINTYIIEHHBIE YCTAHOBKU. BTN IPEICTABIEHEI
KOMIUIEKCHI JIJIS BBITOJTHEHU S PEMOHTHO-HU30/IAIIMOHHBIX
PaboT, 06PA6OTOK MPU3AOOMHBIX 30H, /151 pAOOT IO
YCTPAHECHUIO ABAPU, U151 T€O(PUNIECKUX UCCIIETOBAHUN
CKBAKWH IIPU IOMOITY KOITIOOMHI'A, 4 TAK)KE KOMIIIEKCHI
[T 6y PEHUS IPU NOMOITY KOJITIOOMHT'A, B TOM YHCJIE HA
JENIPECCUU, JUIS TUPABIUYECKOTO PA3PBIBA IJIACTA, AJIA
LEMEHTUPOBAHM A CKBA’KHH. BBLIIO ITPOIEMOHCTPHUPOBAHO
HOBOE O60PYZAOBAHNE U MOJU(DUKALTIN CEPUUHBIX
YCTAHOBOK, Pa3pab0TaHHBIE CcrieliuananucTaMu C3A0
«@uaMaID: KOITIOOMHIOBAs yCTaHOBKa MK30T-60 Ha maccu
Terberg (Volvo); kKonTio6MHroBas ycranoska MK30T-40
JUIA pAaOOTHI KAK HA CYIIE, TAK M1 HA MOPCKUX IIaTopMax
(B 6JI0YHOM UCTIOITHEHUH, YCTAHOBJIEHHA HA IIIACCH);
LEMEHTUPOBOYHAA AByXHACOCHA ycTaHoBKa H1000C
C aBTOMATUYECKOU CUCTEMOU NPUT'OTOBJIEHUS [IEMEHTA,
COIYTCTBYIONIEE OOOPYAOBAHUE. B JONIOIHEHNE OBLI
MIPEACTABIIEH 0630p CEPUIHO BBIITYCKAEMOM TEXHUKH,
BO3MOKHOCTH IO ITOCTABKE 3AITACHBIX YACTEN U OKA3AHUIO
CEPBUCHBIX YCJIYT.

O IpeUMyIIECTBAX THOPUHBIX KOJATIOOUHIOBBIX
OYPOBBIX YCTAHOBOK PACCKA34JI BUILE-TIPE3UIEHT I10
IIPOJAKAM M MAPKETHHTY KOMIIaHHH Foremost
J:xerimc @peaepuk YepHHUK. Ha HACTOAIIUN MOMEHT
KOMITAHUSI IPOM3BEa 64 YCTAHOBKH, U3 HUX CAMO¥
60J1bIIOHN sABgETCA 150-TOHHASL. [JOKIAUUK PACKPBLI
OCHOBHBIE IIPEUMYIIECTBA THOPUHBIX KOJITIOOMHI OBBIX
OYPOBBIX YCTAHOBOK: YHUBEPCAJIBHOCTb, OO as1
NPOU3BOJUTEBHOCTD (KOJTUYECTBO IIPOOYPEHHBIX 34
OIIPEAEIEHHBIN IIEPHOJ] BDEMEHU CKBAXKHH), ITTyOHHA
OypeHust. MUpPOBO PEKOP/, IO ITTyOHHE Oy pEHU S
TUOPUAHON KOJITIOOMHI'OBOM YCTAHOBKOM Foremost:

2 476 m. E1rie OTHO OTITUYUTETBHOE CBOMCTBO F'HOPUHBIX
KOJITIOOMHTI'OBBIX YCTAHOBOK — UX 6€30ITACHOCTb, KOTOPAs
06€CIIEYNBACTCA 32 CYET MUHUMU3AIIMHN KOHTAKTA
4eJI0BEKA C OYPOBOH YCTAHOBKOM BO BpeMsI PabOTEL BhlIo
MOYEPKHYTO TAKKE, UTO MOHTAX 'MOPUTHBIX YCTAHOBOK
3aHUMAET OYEHDb MAJIO BPEMEHHU — OT 2 JIO 8 4aACOB.

JIBa JOKJI14/1a OBLIIN OCBSITIEHBI CKBAXKUHHOMY
UHCTPYMEHTY, IPUMEHIEMOMY IIPpU paboTe C
KOJITIOOMHI'OBBIMM YCTAHOBKAMHU.

3aBeayIOIHi TIA00PATOPHEH TEXHUICCKHUX
CPeaCTB sl OypeHH A I KAITHTAIHFHOI'O PEMOHTA
ckBaxuH OAO <HITIO «bypenue» [I.B. 3SHHUH
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drilling technology can also be effectively used for well-
drilling in coal beds.

The successful use of the CT technologies is in many
ways determined by the reliability and effectiveness
of particular bottom-hole assembly designed to work
with CT complexes. The SNB89 directional drilling
system was created for this very purpose by Novinka.
Connection with surface equipment is done with the
use of electric wires or with a pulsator being part of the
bottom-hole assembly via the drilling mud column.
Novinka offers two sizes of directional drilling systems
with hydraulic and electric communication line:

76 mm (2992 inches) and 89 mm (3.504 inches).

A full range of equipment for conducting modern
hi-tech operations to enhance gas and oil reservoir
recovery and well cementing was presented by
S. Yurutkin, Head of Sales and Product
Promotion of Fidmash. The report highlighted the
advantages of complex delivery of equipment meant
for conducting high- tech operations to enhance gas
and oil recovery, because in this case the producer
is fully responsible for the operation of the whole
complex, not separate blocks and units.

The company continuously cooperates with
its customers and improves standard models of
equipment, designs and manufactures the newest
machinery and upgrades previously produced units.

The report contained information on complexes
of equipment for performing high-technology oil
and gas recovery enhancement and well cementing
operations, namely: cement squeeze, bottomhole zone
treatments, remedial actions, well logging with coiled
tubing, coiled tubing drilling, including underbalanced
drilling, hydraulic fracturing, well cementing
and so on.

The speaker presented new equipment and
modifications of standard units developed by Fidmash
specialists: coiled tubing unit MK30T-60 with Terberg
(Volvo) chassis; coiled tubing unit MK30T-40 capable
of operating both at onshore fields and offshore
platforms (modular construction mounted on chassis);
two-pump cementing unit H1I000C with automatic
cement preparation system,; associated equipment.

In addition there was a review of standard technical
equipment, possibilities of spare parts delivery and
rendering of maintenance services.

James Frederick Chernyk, Vice President,
Sales and Marketing, spoke about the advantages
of the hybrid CT drilling units. So far the company has
produced 64 units with the biggest one weighing 150
tons. The speaker described the main advantages of the
hybrid CT drilling units: versatility, total productivity
(number of drilled wells over a certain period of time),
drilling depth. The world record for the drilling depth
by a Foremost hybrid CT unit is 2,476 m. Another
characteristic feature of the hybrid CT units is their
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safety that is achieved through minimization of the
contact a person has with the working drilling unit.
It was also stressed that installation of hybrid units
takes very little time — from two to eight hours.

Two reports were dedicated to downhole tools
which are used with coiled tubing units.

D. Zinin, Chief of the Laboratory for Drilling
and Workover Operations Equipment, Burenie
Research and Production Association, told
the attendees about the new possibilities of using
downhole equipment for CT, developed by the
company he represented. For the period of 2007-2010
Burenie delivered more than 450 units of equipment
and tools for CT and wireline units. Recently there
has been a sharp increase in the level of diversity
and complexity of well workovers. Accordingly, the
requirements for tools that are used to complete this

paccKa3as O HOBBIX TEXHOJIOTMYECKUX BO3MOXKHOCTSIX
UCIOJIb30BAHUS BHYTPUCKBAKUHHOI'O OO0OPYIOBAHUA

JUIS KONTIOOMHTA, Pa3pabOTAHHOI'O IPEICTABISIEMBIM
npeanpusatTuem. 3a nepuog ¢ 2007 o 2010 rog OAO «HITO
«Bypenune» mocTaBuio 6onee 450 eqUHUL 060PYNOBAHUA
Y1 UHCTPYMEHTA JIJIS1 KOJTIOOMHTOBBIX YCTAHOBOK 1
KAHATHOI TEXHUKU. B nocnegnee Bpems pe3Ko BO3POC
YPOBEHD PA3HOOOPA3US U CJIOKHOCTH PEMOHTOB CKBA>KHH.
COOTBETCTBEHHO, TIOCTOSTHHO BO3PACTAIOT TPEOOBAHUS

K HHCTPYMEHTY, HOCPEICTBOM KOTOPOT'O BBIIOIHSAIOTCS
JanHble ontepanuu. C 1998 roga 8 OAO HITO «bypenue»
BEJIETCS PAOOTA IO CO3/AAHUIO KOMILIEKCA CKBA)KMHHOT'O

U BCIIOMOT'ATENIBHOI'O OOOPYAOBAHNA U UHCTPYMEHTA 1
MPOBEAECHUSA PEMOHTHBIX PAOOT C TOMOIIBIO KOJNTIOOUHTA
U KAHATHOM TEXHUKU. 32 3TO BpEMSI ObLIIO pa3pabOoTaHO

Y UCHBITAHO 605ee 40 HAUMEHOBAHNUI MHCTPYMEHTA [T
pa6oT B komonHax HKT guameTrpom 60, 73, 89, 102, 114 mm.

JIOKJIATUMK J1aJ1 TIOJTHBIN ITIEPEYEHD CKBAXKUHHOI'O
WHCTPYMEHTA JJI51 KONTIOOMHIA U OXAPAKTEPHU30BAT
pEeAHA3HAYEHUE KAXKJOI'0 YCTPONCTBA.
HagaIpbHHUK OTIE/IA PA3PaA0OTKH
000 HIIII <POCTIKTEXHOIOTHH»
O.H. IIITaxoB pacCcKa3a 06 ONbITE IPUMEHEHU A
CKBa’>KMHHOTI'O MHCTPYMEHTA IIPOU3BOACTBA
JAHHOI'O IPEANPHUATHA B ONIEPALTHAX IIPOMBIBKA
M OCBOEHUS CKBAKUH, OI13, BOGOHU3OJIAITMOHHBIX
U JIOBUJIBbHBIX padoTax. C 2008 ropa npeanpusTue
TNOCTABJIAET CEPBUCHBIM KOMITAHUAM
34 HAMMEHOBAHWA MHCTPYMEHTA.
3aM. KOMMEPIECKOTO JUPEKTOPA IO
pa3suTHIO IIpOMBINIIEHHOM rpysl <Ierac»
J.B. BIagbIKHH PACCKa3aJ1 O IPUMEHEHNH A30THBIX
KOMIIPECCOPHBIX cTaHImMi TTA mpu onepanusx

KOJITIOOMHTA. Terac mpon3BoJUT HIMPOKYIO HOMEHKJIATYPY

ra30Pa3Ae/INTENIBHON TEXHUKNU U KOMIIPECCOPHOI'O
060pYAOBAHMSL.

3aBenyromuri kadeapoii <bypeHue
HedTera3oBbIX CKBAKHH U reO(pPHU3nKa»
IO:xHO-POCCHIICKOIO TOCYyAapCTBEHHOT'O
TEXHHUYECKOI'O YHHBEPCHUTETA, . T.H.,
npodeccop A.A. TPEThAK [TPE/ICTABII
YCTPOMCTBO /11 CO3/IaHMA OCEBOI HAT'PY3KU
IIPU KOJITIOOMHI'OBOM Oy PEHUH, Pa3pabOTAHHOE
COTPYAHUKAMHU Kadeapsl. B fok1age nogpooHO
U3JIOXKEHA CYITHOCTD CIIOCOOA CO3[JaHUS OCEBOM
HAI'PY3KH HA 34001 TOPU3OHTAIBHOM CKBAKUHBI
U IIPUHIUII JEUCTBUA YCTPOUCTBA JJIg €TI0
OCYIIECTBJICHUSL.

Bospmon narepec cayaresieil BbI3Bas JOKIA],
Te€HePaAIBHOrOo Jupekropa OO0 Bearak
Oitngmng CepBucec (PYC)» C.E. beproniesa
«BBegenue B TEXHOIOTHIO IIPUMEHEH UL
CKB2>KHHHBIX TPAKTOPOB». DTU YCTPOUCTBA, IIOKA
€I1I€ HOBBIE /17151 POCCUCKOI'O PhIHKA, [IPU3HAIOTCS
PALOM CHELIMAIMCTOB KOHKYPUPYIOIIHMMU HE TOJIBKO
¢ TpaguuOHHBIM KPC) HO 1 C KONTIOOUHIOM, U
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kind of operations have become
more stringent. Since 1998 Burenie
has worked on creating a complex
of well and accessory equipment to
conduct well workover operations
using CT and wireline. Over that
period of time more than 40 types of
tools for operations in oil well tubing
with diameter of 60, 73, 89, 102, 114
mm (2.362, 2.874, 3504, 4.016,4.488
inches) were developed and tested.

Iy_o 3’;;%3:,%"06 ! The speaker presented a full list of CT

downhole tools and described the
application of each tool.

Y. Shtakhov, Head of Development
Department, RosTEKtehnologii, spoke about
the experience of applying downhole tools produced
by this enterprise for flushing and well completion,
bottomhole treatment, water isolation and fishing
operations. Since 2008 the company has been
delivering 34 types of tools to service companies.

D. Vladykin, Deputy
Commercial Director for
Development, Tegas industrial
group, spoke on the use of nitrogen
compressor units of TGA series
during coiled tubing operations.
Tegas produces a wide array of
gas separation and compressor
equipment.

A. Tretyak, PhD, professor,
Head of the Subdepartment of

- .---li}lgfi;',gz’i’“‘" the Oil and Gas Wells Drilling

and Geophysics, South-Russian
State Technical University
presented a tool developed by his colleagues for
production of thrust load during CT drilling. The
report has a detailed description of the method’s
nature: creation of thrust load on horizontal wells



CIOCOOHBIMU B BUIMMOM NEPCIIEKTUBE B3SITh HA CEOS
HEKOTOPBIE BHYTPUCKBAKUHHBIE ONEPAILIAN, CETOAHS
BBINIOTHAEMBIE C IOMOMIBIO THOKOU TPYOBL

KoMIaHus NpeacTasiiaeT Ha POCCUNCKOM PBIHKE
HE(PTEra30BOro CEPBUCA U APYTUE TEXHOJIOTUH, TAKUE KAK
(ppesepoBaHme, OUUCTKA 32005 U APYTUE MEXAHUYECKUE
PpaboTEL, YIPAB/IAEMBIE IO AJIEKTPHUYECKOMY KAOEJTIO.

AENO - B TPYBE

I'm6Kas Tpy6a, HAMOTAHHAA HA KATYIIKY, — OCHOBHAs
4aCTb KOJATIOOMHI'OBOI YCTAHOBKU, COOCTBEHHO, U ABIIAS
HAa3BaHME TEXHOJIOTUU. Halll XKypHaJI HE IEPECTAET
MHCATh O TOM, KAKMMHU CBOMCTBAMH JJOJIKHA O6JIa1aTh
Tpy6a U CTAJIb, U3 KOTOPOU OHA CAEIAHA, KAK IOBBICUTD
IPOYHOCTD, UBHOCOCTOUKOCTb, CPOK CJIYKOBI KOJITIOOMHTA.
W Ha KOH(EPEHIIUU YACTb JOKJIA/IOB ObLIA IOCBAIIECHA €€
BEINYECTBY Tpyoe.

3aBeayronuii kageapor TEXHHIYECKOM MEXAHHUKH,
I.1.H., ipodeccop PI'Y nHedpru 1 raza um. .M. I'yOkuHa
A.T'. MOIT9aHOB PACCKA3aJ1 O TOM, KaK IIPOTHO3UPOBATD
JONTOBEYHOCTD KOJIOHH 'MOKHX TPYO C Y4€TOM BHYTPEHHET'O
JIaBJIEHHS TEXHOJIOTUYECKOM )KHUJIKOCTH.

IIpeacTaBUTENBHULIA MOJIOOT'O IOKOJIEHUS
UCCJIEJOBATENBCKON MIKOJIBI PI'Y He(TH 1 raza um. .M.
I'y6xnHa K.A. IIOTEIIKMHA U3JI0KUJIA METO/] TACCUBAITUU
nosepxHOCTH 'HKT ¢ 1enpio CHIXXKEHUSI UX KOPPO3UH
MPU KUCJIOTHBIX 06paboTKax. Ha kadeape TEXHOIOTuU
XUMHYECKHX BEIMIECTB JIJIs1 HE(PTIHOU U I'a30BO

e KOJITOBUHI HA HOBOM BUTKE

and the working principle of the tool to perform the
operation.

The report of S. Beryushchev, Managing
Director of Welltec Oilfield Services (RUS)
aroused great interest among the audience. Its title
was “An Introduction to Well Tractor Technology”.
These tools, still new for the Russian market,
are acknowledged by experts to be not only in a
competition with the traditional well workovers but
they are also believed to soon undertake some well
operations conducted today with CT.

The company also presents on the Russian market
of oil and gas services other technologies such as
milling, bottomhole cleaning and other mechanical
operations controlled through an electrical cable.

THE TUBE IS THE ANSWER
A flexible tube, put on a coil, is the main part
of the CT unit that basically gave the name to
the whole technology. Our journal has been
continuously writing about the properties that tube
and steel it is produced from should have. We write
about the ways to increase solidity, durability and
life span of the CT. At the conference, a big part of
the reports was dedicated to Her Majesty the Tube.
A. Molchanov, PhD, professor, Head of the
Subdepartment of Engineering Mechanics,
Gubkin Russian State University of Oil and
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MPOMBIIIEHHOCTU ObIN IPOBEECHEI
PabOoTHI IO UCCIENOBAHUIO KOPPO3HUU
CTaJIN, U3 KOTOPOH U3TOTABINBAIOTCS
rUOKHeE TPYODL /19 CHUKEHU A BIUAHUA
KOPPO3UHU OBIN PA3PA0OOTAHBI
TEXHOJIOTMYECKHUE COCTABBI HA OCHOBE
Moaudukaropa CKA, macCUBUpPyIOMUe
noBepxHOCTb 'HKT.

Pomapuk CT3HIH, IPEICTABHTEID
Coiled Tube Resource Management,
pPEACENATENb PAOOYEH I'PYIIIBI
AMEPUKAHCKOTO HE(PTAHOT'O UHCTUTYTA
(API) 110 YCTAJIOCTHOMY PECYPCY THOKUX
TPy6, O3HAKOMMUJI IPUCYTCTBYIOMUX
C TEXHUYECKUMH YCIOBUAMH AMEPUKAHCKOT'O
HePTAHOrO UHCTUTYTA (5ST) HA MPOU3BOACTBO
TUOKUX TPYO, MPEACTABUB O630P HOBOI'O CTAHZAAPTA
(5ST1) Ha TPOU3BOACTBO, PE3YIABTATHI TECTUPOBAHUA U
HEPA3PYUIAIOMIETO KOHTPOJISI THOKHUX
Tpy6 (I'T), a TaKKe CpaBHEHNE HOBOTO
CTAH/IAPTA C CYIIECTBYIOUUM JIJI5I THOKUX
TPyOOIIPOBOJOB (TEXHUYECKHUE YCIOBUA
API SLCP2). IlepBblii IPEAYCMATPUBAET
NPOBEAEHHUE NOTHOLIEHHOM IPOBEPKUA
I'T moce 3aBepIEHNA THAPABINYECKAX
UCHBITAHUM, B TO BpEMS KAK IIOCJIEAHUI
TPeOYET TN IEPENTPOBEPUTD
POJMKOBBIH OB IO BCeH ytnHe I'T.

Eme onyn noknazg Popspuka Crannn

W Wi lnemKxuna
. PoteJ 3y}

CHCTEMBI JIJI1 OLIEHKU COCTOAHUSA THOKUX
TPy6, KOTOPAas U3MEPAET AUAMETP

U TOJIIMUHY CTEHOK I'T, BBIYMCIIAET UX OBAJIBHOCTD U
OOHAPYKUBAET 1e(PEKThL. BplIN IPHUBEICHBI HECKOIBKO
MPUMEPOB OLIEHKHU COCTOAHUA ['T, 4 TAKKE OCHOBHBIE
XAPAKTEPHUCTUKU IpOrpaMMHoro odecneyenus FlexorTU,
MOJICIUPYIOIEro pa3surure ycranoctu I'T. B kauecTse
BXO/JIHBIX ITapaMeTPoB 1O UCTIONb3yeTCs AUAMETP,
TOJIIIMHA CTEHOK, JJABJIEHUE U peaIbHbIN fuaMeTp I'T, a
TAKXXE PAJUYC KpUBU3HBI Hallpasssoniei I'T. 91y faHHbIe
MO3BOJIAIOT IIPOTPAMME BBIYHCJIATD KOJIMYECTBO LIUKJIOB
crubanys I'T Ha yCTAaHOBKE /17151 UCIIBITAHUH HA yCTAJIOCTh
WJIA YUCJIO CITYCKO-TIOZ'BEMHBIX OIIEPALINH, KOTOPOE
MOJKET BbIAEPKATE I'T, B 3aBUCUMOCTHU OT PA3JIMYHBIX
O6CTOATENBCTB.

IIpexncrasurens KoMnanuu Tenaris Dpuk boek
PEACTABUII JOKJIAJ, «DBOJIOLIMS CIIPOCA HA THOKUE
TPY6bI>>, I10 HHTCpCCHCﬁmHM CTATUCTHUYCCKUM JJaHHbIM
KOTOPOT'O MOXXHO OTCJEAUTD PA3BUTHE KOJITIOOMHIOBBIX
TEXHOJIOInH B Mupe u CHI.

HAKAHYHE MNPEMbEPbI

B nocneaHunn 1eHb KOH(PEPEHIIUU CIIYIIATENCH KA
croprpus. I'TaBHBIH HHKEHEP JelapTaMeHTa
II0 KAITHTAJIBHOMY PEMOHTY CKBa>kHH ¢ THKT
xomnanuH Illxromoepke> K.B. BypauH BbICTYITHII
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003pUK Cmanau
NPEACTABUII PE3Y/IBTATHI PAOOTHI HOBOM ko elrch Stanley

Gas, spoke about the prediction of coiled
tubing string lifetime considering the internal
pressure of process fluid.

K. Poteshkina, representative of the
younger generation of research scientists from
Gubkin Russian State University of Oil and Gas,
presented the method of coiled tubing surface
passivation in order to decrease the degree of its
corrosion after acid treatments.

At Chemicals Agents Technologies for Oil and
Gas Industry Department of Gubkin Russian
State University of Oil and Gas the investigation
of corrosion of steel, which is used for CT
manufacturing, has been performed. Chemical
compounds on the basis of SKA modifier for CT
surface passivation have been developed in order
to decrease the degree of CT corrosion after acid
treatments.

Roderic K Stanley, representative of the
Coiled Tube Resource Management, Head
of the Working Group of American Petroleum
Institute (APT) on CT fatigue life, presented to
the audience the technical requirements of
the American Petroleum Institute (5ST) for
the production of CT. He gave an overview of
the new standard (5ST1) for the production,
test results and nondestructive examination of
CT. He also compared the new standard with
the existing one for the coiled line pipe (API
S5LCP2 technical specifications). The former
provides for the full-scale check of the CT
after hydrotesting is over while the latter only
presupposes the checking of the seam welds of the
CT full length.

Another report of Roderic Stanley contained the
work results of the new system for assessing the
CT condition that checks the diameter and wall
thickness of the CT, calculates its ovality and finds
its defects. A few examples of CT condition checking
were also given together with basic specifications of
the FlexorT'U software used for CT fatigue simulation.
Diameter, wall thickness, pressure and real diameter
of the CT as well as radius of CT guide arch curvature
were used as input parameters for the software. This
data makes it possible to calculate the number of
CT flexing cycles on the fatigue testing machine or
the number of round trip operations that a CT can
withstand depending on various conditions.

Eric Boeke, representative of the Tenaris
Company, presented a report “Evolution of CT
demand”. It was based on the statistical data that
could be used to trace the development of CT in the
world and the CIS.

ON THE EVE OF THE PREMIERE

On the last day of the conference there was a



¢ KOJITOBUHI HA HOBOM BUTKE -

¢ poknagoMm «[lapamerpsl 326051 ¢ THKT B pexxume
PEaIBHOrO BpeMEHU». K TOMY, UTO IPEACTABUTEIN
3TOM BeAyLIEH MEXYHAPOJHON CEPBUCHOM KOMITAHUN
BBICTYIAIOT HA KOH(PEPEHIIUAX «KONTIOOMHTOBBIE
TEXHOJIOTUU U BHYTPUCKBAKUHHBIE PA6OTHD> C
COOOIIEHUAMH, OTPAXKAIOMUMH CAMBIE IEPENOBLIE
JOCTHIKEHU S, YIACTHUKHU YK€ NPUBLIKINU. HO
noknan K.B. BypauHa ctas cBOeo6pa3HO
IIPEMbEPOM, IIOCKOJIBKY IIPO3BYy4asl B Poccuu

Ha HEJEJIIO paHblile, yeM BO PriopeHuu Ha
€2KETOTHON KOH(PEPEHITUU U BBICTAaBKE OOIIECTBA
WHXEHEPOB-HEMTAHUKOB, I7I€ COCTOAIACH MUPOBAs
NPE3EHTANUA TOM HOBOM TEXHOJIOTUU.

B oxs1ajie 661710 MPEACTABICHO CEMEUCTBO
TexHosmoruu ACTive’, koTropoe 6a3upyeTcs Ha
HUCNONIB30BAHUU KAHAJIA NTEPEAAYN 3A00UHBIX
JIAaHHBIX HA IOBEPXHOCTb B PEAJIBHOM BPEMEHU
C IIOMOIIBIO OIITOBOJIOKHA, PACIIOIOKEHHOI'O
BHYTPH NOJOCTHU cTangapTHoro F'HKT.
OIITOBOJIOKHO PACIIOIArd€TCA B yCTOUYHMBOM K
BO3JENUCTBUIO KUCJIOT U APYI'UX Al PECCUBHBIX CPE],
Tpyoke fuaMeTpoM 1,8 mm. [Io CpaBHEHHIO C KabeeM,
HUCHONB3yEMBIM B KAPOTAXKHBIX onepanuax ¢ THKT,
ACTive" c onnTOBOJIOKHOM B 20 pa3 JIeTye, BbIICPKUBACT
KOPPO3HMOHHOE BO3AEUCTBHE U TEMIIEPATYPY JO
149 °C. He co3paBas MomMex /i1 3aKa4KH, C BBICOKOU
MJIOTHOCTBIO 3AITUCHIBAEMBIX IAHHBIX B PEAJIBHOM
BPEMEHU HA3EMHAs CYUTHIBAION Al CUCTEMA
BHYTPUCKBAXKMHHBIX U3MEPEHUH, yCTAHOBJIEHHAA HA
I'HKT, nozsosnsieT Bectu ACTive-MOHUTOPUHT CKBAKHUH
U 00pabOTOK. Briepsbie ceMerncTBO cepBuCOB ACTive”
MO3BOJIAET MIPOBOAUTE MOHUTOPHUHT CKBAKUHEI
u oniepanuii, nposoauMsbix Ha THKT, B peanbHOM
BPEMEHU, U JAET HAM BO3MOXHOCTD PEIINUTEIBHO
ONTHMU3HUPOBATH HACTOAIIYIO ONIEPALUIO U
NOCJIEAYIOMUE JEUCTBUA HA CKBAKITHE.

IIpembepa TEXHOJOTUU — COOBITHE ITTYOOKO
CHMBOJIMYHOE, IIOTOMY YTO HA KAXK/JIOW U3 OJUHHALIATH
KOH(EPEHIIMI HAYNHAJIY CBOU IIyTh OIIPE/ICIICHHBIC
TEXHOJIOTUH, IPEACTABAIN BO BCE KPACE TOJIBKO
4TO CO3/JdHHBIE YCTAHOBKH M yCTPOUCTBA, IIJIU B
He(TErazoCcepBUCHBIE MACCHI HOBBIE 3HAHUS. A €I11e
KOH(pEPEHIIUHU 1ABAJIM MHOTUM CBOMM YYACTHHUKAM
CHJIBL, YTOOBI OTBA’KUTHCA HA IPUMEHEHHE HA IIPAKTUKE
HENPUBBIYHBIX, MHOI/IA KAKYIINUXCSA PUCKOBAHHBIMHU, HO
CTOJIb MHOT'OOOEIIAIONTINX METOIUK!

O6cyx)aeHUs, CTIOPDL, AUCKYCCHUU, KPYIJIBIHA CTOM
«IIepcHeKkTuBHI pa3BHUTHA HEe(dTErazoBoro
CEPBHCA», TCIVIOXOHAS IIPOT'YJIKA II0 MOCKBE-PEKE...
YewM elne 3aIIOMHATCS 3TH TPU AH? BHE BCAKOIo
COMHCHUS,

SKHBBIM IPO(PECCUOHAIBHBIM OOIIIEHUEM, B IIPOLIECCE
KOTOPOT'O KOJIJIETH CTAHOBATCS IPY3bsIMH, 4 YIACTHUKU
KOH(EPEHIIMU — KJIYOOM €JMHOMBIIIJICHHUKOB,
OTKPBITBHIM JIJIsI BCEX, KTO IIPEJaH OOIIEMY ey
NPOABHXKEHU S HOBBIX TEXHOJIOTUH HE(PTEra3ocepBuca. ©

.
-
K.B.
K. B

Bypoun
urdin

surprise in store for the audience. K. Burdin, PhD,
Chief Engineer of the CT Workover Department,
Schlumberger, presented a report “Real Time
Acquisition of Bottomhole Parameters with Coiled
Tubing”. The audience had already become used to

the fact that representatives of

this leading international service
company speak at the Coiled
Tubing and Well Intervention
Conference presenting reports

that reflect the most advanced
achievements. But Burdin’s report
became a sort of premiere as it

was introduced a week earlier in
Russia than in Florence at the SPE
Annual Technical Conference and
Exhibition, where the international
presentation of this new technology
was held.

The report contains information
on the family of the ACTive" technologies that is based
on collecting and sending of the bottomhole data in
real time to the surface via a fiber cable placed inside a
standard CT unit. The cable is put into a cave resistant
to acids and other harmful environments with a
diameter of 1.8mm. As compared with a cable used
in CT logging services, ACTive" with optic fiber cable
is 20 times lighter and can withstand the corrosive
attack and the temperature up to 149 °C (300.2°F).

The reading system of the downhole measurements
with high-density data recording device placed on

the surface makes it possible to monitor the well and
the processing without causing any interference with
the injection. For the first time ever the family of the
ACTive’ services makes it possible to monitor in real
time the well and operations conducted with CTU and
gives us a possibility to drastically optimize the current
and further operations in the well.

Premiere of a technology is a symbolic event,
because certain technologies got their start at
each of the 11 conferences. Brand new and shiny
equipment and tools were presented, and knowledge
was spread among the oil-and-gas service masses.

The conferences also gave power to many of the
participants to dare use in practice unfamiliar and
seemingly risky methods that were so promising at the
same time!

Discussions, disputes, debates, round table on
Development Prospects of Oilfield Services, boat
trip on the Moskva River... What else shall these three
days be remembered for? Without any doubt, the most
memorable thing will be face-to-face professional
communication that turns colleagues into friends, and
unites conference attendees into the club of the like-
minded, open to anyone devoted to promotion of new
oilfield services technologies. ©
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AOEJIATb OIbIT BCEOBLLUM OJOCTOAHUEM

MO3AUKA 11- MEXXQYHAPOQHOW HAYYHO-MPAKTUYECKOW KOH®EPEHLINMA
«KONTIOBNHIOBbBIE TEXHOJIOTUA 1 BHYTPUCKBAXWNHHBIE PABOTbI»

MAKING EXPERIENCE PUBLIC

MOSAIC OF THE 11™ INTERNATIONAL SCIENTIFIC AND PRACTICAL
COILED TUBING AND WELL INTERVENTION CONFERENCE

K.B. BYPIUH, K.T.H., I/I. HHKE€HEP JeapTaMEeHTa
II0 KAIIUTAJIBHOMY PEMOHTY CKBakHH ¢ THKT,
JIlmroMmoep:Ke»

Sl IpUHMMAJ y9aCTHE NPAKTUYECKU BO BCEX
KOH(PEPEHIUAX — CO BTOPOH O OAMHHALIATYIO.
KoHpepeH11us ¢ KasK/IbIM T'OJJOM CTAHOBUTCS BCE
MHTEPECHEE, BCE HACBIINIEHHEE. Kax/jas — COObITHE,
KaK/1251 IOJTHA PAJOCTHBIX BCTPEY U 3HAKOMBIX JIUII,
Komnneru, o61masce Ha NPOTAXEHUH JECATU JIET, CTAHOBATCS
JPY3bsIMU, C KOTOPBIMU, XOTS U BUJUIIBCS, MOKET OBITH,
pas3 B rofi Ha TAKOM BCTPEYE, HO IIOCTOSTHHO HAXOAUIIIbLCS HA
CBSI3U, B KOHTaKTe. CO3/1a€TCA KJI1yO €ITMHOMBIIIJIEHHHUKOB,
KPyT KOTOPOT'O HIUPE CIMUCKA yYACTHHUKOB OJJHOM
KOH(PEPEHIUU.

OAMHHAAIATASI KOHPEPEHIINS OTINYACTCS YIAaYHbIM
MECTOM MPOBEAECHUS, BIIEYATIIAIONIM COCTABOM
YYACTHUKOB, CPEAN KOTOPBIX MHOT'O HAIMUX HBIHEITHUX
U IMIOTEHILIUAJIBHBIX 3d4KA34UKOB — TEX, OT KOT'O HAYUHAETCSA
MOCTPOEHUE MTPOBIEMATUKHN, HA KOTOPBIX PA0OTAEM
MBI, CEDBUCHMKH, 4 YK€ HA HAC PAOOTAIOT U3TOTOBUTEIH
060PYJOBAHUA U HHCTPYMEHTA, IPEXKE BCETO —
KOJTIOOMHT'OBBIX YCTAHOBOK. YeM OOJIbIIE 371ECh
34K434YMKOB, TEM IIOJIE3HEE I HAC, TEM IUIOJOTBOPHEE
paboTa IO OCBEIEHUIO HATUX HOY-XAY, TEXHOJIOT'HH,
JOCTHXKEHNU, PE3Y/IbTATOB. Hanra KOMITAHWA HE CKPBIBAET
CBOUX TEXHOJIOTUU. Y13 CETOAHANIHHUX JJOKJIA/I0B KOJIJIET U3
JPYI'UX CEPBHUCHBIX KOMIIAHUWI g Y3HAJI, YTO OHU HAYAJIN
IPUMEHATD TO, O YEM MBI PACCKA3bIBAJIM HA IIPOILJIBIX
KOH(pepeHIuIX. [Tpasaa, y HUX IOKA Pa30BbIE PAOOTHI,
NPO6GHBIE, HO BUJHO, YTO UX 3aMHTEPECOBAJIA TEXHOJIOI U,
Y OHH He 6€3 yCIIeXa MBITAIOTCS €€ TIOBTOPUTD.

MBI BCETZja TOTOBBI IPEAOCTABUTD HAIINM 3aKA39HUKAM
MEPBOMUCTOYHHK — YK€ OTPAOOTAHHYIO TEXHOJIOTHIO.

Kommnanuio «1lnoMb6epsxe» BOCIPUHUMAIOT KaK JIUAEPA
OTPAC/H, ¥ 33KA3YHUKU YACTO TPEOYIOT OT HAC NPAKTUYECKHU
HEBO3MOKHOTO. [TOHATHO, 4TO YITIEBOJOPOBI CTAHOBUTCS
BCE TPYyAHEE JOOBIBATD, YTO CKBAXKUHBI YITTyOJISIOTCS,
33/J1a49M YCJIOKHAIOTCSA, HO MBI TOTOBBI UX PEMIATh. JlaKe Ha
TAKUX MECTOPOXKIEHHUAX, KAK ACTPAXaHCKOE, BAHKOPCKOE,
I71€ OTXOABI OT BepTHKaau — 1000 m. Y Ha nponuior
KOH(PEPEHIINHN, U HA HBIHENTHET 5 JIOKJIA/IBIBAJI O HAIKUX
BO3MOXKHOCTSAX, JEJIUJICA IJIAHAMMU. 5 1 BIIpEJb TOTOB B
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K. BURDIN, PhD, Chief Engineer of the
CT Workover Department, Schlumberger

I have taken part in almost all of the conferences —
from the 2nd to the 11th. Every new conference
was even more interesting and informative than
the previous one. Each of them is a true event
with joyful meetings and familiar faces all around.
After being in contact for ten years, the colleagues
become friends. Although you probably meet with
them only once a year at a conference like that, you
always keep in touch. We can see a club of people
sharing the same views, with the list of members
exceeding that of the conference participants.

The 11th conference is notable for the good
choice of venue and an impressive list of
participants. Among them there are a lot of our
current and potential customers who set the tone
of our future work. We as servicemen work for
them, and producers of the equipment, primarily
of the CT units, work for us. The bigger the number
of customers coming here, the better it is for us, the
more effective is the work of covering our know-
hows, technologies, achievements and results.

Our company doesn’t hide the technologies it
possesses. From today’s reports of our colleagues
from other companies I found out that they

had started applying the technical approaches
we shared with them at this conference in the
past. Although so far they have conducted only
test works, it is clear that they have taken a keen
interest in the technology and they are successfully
trying to duplicate it. We are always ready to
provide our clients with the original, proven
technology.

The Schlumberger Company is perceived as
aleader in its field, and our customers often
demand the impossible from us. Although it
is clearly becoming more difficult to produce
carbohydrates, with wells becoming deeper and
tasks more complex, we are ready to go all the way.
Even at such oil fields as Astrakhan and Vankor,
with vertical bottomhole deviation of 3,280 ft.
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PaMKax KOH(PEPEHIIUN OOCYKAATh HAIIIU TEXHOJIOTUYECKUE
JOCTUKEHHUS U IPENOCTABIIATD UX K YCJIYIaM 3a4KA349HUKOB.

AA. TPETBAK, n.1.H., npodeccop, 3aB. kKadeapoi
«bypeHHe He()TerazoBbIX CKBaKHH U reo(H3HKa»,
IOPI'TY (HIIH)

VPOBEHDb OPraHU3AUHU KOH(PEPEHIIUH OYEHD BBICOK.

C coneprkaTe/IbHBIMU JOKJIAJAMHU BBICTYIIAI0T CEPBUCHHUKH,
CO3/1aTeNN OOOPYNOBAHUS, YYEHBIE, PA3PAOATHIBAIONINE
TEXHOJIOTUU KONTIOOMHTI'a. CUMOHO3 IBYX HAIIPABJICHUI —
HAYYHOT'O M IIPAKTHYECKOTO — JAET PEIYIBTAT, OT KOTOPOTO
BBIMI'DBIBACT BCSI HAIIIA KOJITIOOMHIOBAs OTPAacib. 1jIs1 Hac,
CHEUATHCTOB IO Oy PEHUIO, KOJTIOOMHT — €I€ HOBOE,
MOJIOZIOE HANIPABJIEHHE, HO OHO, OOPA3HO BBIPAXKACH,

YK€ OOPOC/IO PaKyIIKaMU. PakylIkaMu HayYHBIMUY,
MIPaKTUYECKUMU, TEXHOIOTHYECKUMHU. Pa3BuTne u
TEXHUKH, ¥ TEXHOJIOTUI B 3TOM HAIIPABACHUU Oy/ICT UATH
BCe 60JIE€ UHTEHCHUBHO. Y KOJITIOOMHTIOBOI'O OYPEHUS BCE
Briepeau!

I0.H. IITAXOB, HAYaITbHHUK OTEJIA PA3PAOOTKH,
000 HIIII «POCTIKTEXHOJIOTHH»

OaUHHAAIIATAs KOH(PEPEHIINA OPraHU30BAHA OYEHb
xopomo. [Tony4aro MacCcy NOJAE€3HON NH(POPMAITHH.
[Tpomnnble KOH(PEPEHITUN IIOMOIJIM HAM 34BA34Th TECCHBIE
OTHOIIECHU S C HEKOTOPBIMHM KOMITAHUSIMU. BriocieIcTBUU
OBLJIN 3AKJIIOYEHBI KOHTPAKTBI HA IIOCTABKY UM HAIIIETO
UHCTPYMEHTA. birarogapsa nHMOPMAIINHY, ITIOJIYIEHHOH B
MPOLECCE NMPOIUIBIX BCTPEY, HAMH ObLIN PA3PA0OTAHBI
HOBBIE €IMHUIIBI OO0OPYJOBAHUSA, KOTOPBIE YKE YCIIEITHO
BHE/IPEHBI U COCTABSIOT JIBBUHYIO JIOJIIO BBIITYCKAEMOT'O
HAIIUM OPEAIIPUSATUEM HHCTPYMEHTA. TAKHMM 06paA30M,
KOH(EPEHIIUS JAECT HYKHbIE KOHTAKTBI U [IOMOT'A€T
ONIPEJEINUTbh HOMEHKIATYPY HPOAYKIIUU.

PafioCTHO, 4TO HA KAXK/IOH OCIEAYIONEN KOH(PEPEHITUN
IPUCYTCTBYET €I OOJIBIIE IPEACTABUTEIICH CEPBUCHBIX

Both at the last and this conference I spoke about
our capabilities and shared our plans with the
audience. In future I am also ready to discuss our
technological achievements at the conference, as
well as make them available for our clients.

A.TRETYAK, PhD, Professor, Head of the
Subdepartment, SRSTU (NPU)

The organization level of the conference is
very high. Informative reports were presented
by servicemen, equipment producers, scientists
developing CT technologies. The symbiosis of the
two areas — scientific and practical — has an effect
that is beneficial for the whole CT industry. For
us, drilling specialists, coiled tubing is still a new,
young area, but it is already covered with seashells.
Those are scientific, practical and technological
seashells. Equipment and technological
development in this area will become more and
more intensive. Coiled tubing has a great future
ahead of it!

Y. SHTAKHOYV, Head of Development
Department, RosTEKtehnologii

The 11th conference was a very well organized
event. I have got a lot of useful information. At the
preceding conferences we managed to establish
close relations with some companies. Subsequently,
we signed contracts to supply them with our tools.
Thanks to the information that we received at
our previous meetings we designed new units of
equipment that have been successfully introduced
into production and make a fair share of the tools
produced by our enterprise. Thus, the conference
has given us the necessary contacts and has helped
us define the product range.
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KOMITaHUI, KOTOPBIE MOI'YT BCECTOPOHHE OOPHCOBATD
po6JIEMY, YTOOBI MBI MOITIU PEIIUTD €€ TEXHOJIOTUYECKH.
Beab MBI, pa3pabOTYNKH O6OPYAOBAHUSL, MOXKEM
HU300PETATD THICAYU YCTPOUCTB, KOTOPBIE OKAXKYTCS
HEBOCTPEOOBAHHBIMH, ECJIU HE OYAET PEAIIBHO
06pHuCcOBaHA TPOOGIIEMA, KOTOPYIO HY’KHO PEMUTD

C ONIpeJEeNEHHBIM PE3yabTaTOM. Hanpasienue 14
NPHJIOKEHUS CUJI HAM JIOJKHBI YKAa3bIBATD T€E, KTO OYyET
MIOJIb30BATBCA HAMTUMH PA3PA60TKAMH. DTOMY IPOLIECCY,
MJI0JOTBOPHOMY NPO(MECCHOHATIBHOMY OOIIEHUIO OYE€Hb
CIIOCOOCTBYET HAIlld KOH(PEPEHITUSL.

C.IIEPIIEJb, TUPEKTOP IO KOJITIOOHHTY,
Trican Well Service

ITonarato, 9TO NOAOOHBIE KOH(PEPEHIINH, BHE
3aBHCUMOCTH OT MECTA IPOBEJECHU S, BAXKHBI
JUJISL TOM CTPAHBL, B KOTOPOU OHU OPIdHU3YIOTCS.
DTO BO3MOXKXHOCTb JIJIS IPEJNCTABUTENIEH
HedTEra30j06bIBAIOIINX U CEPBUCHBIX KOMITAHUI
O6CYJUTDb AKTYaJIbHBIE TPOOIEMBI OTPACIN U BBIPA6OTATH

CIIOCO6BI UX PENIEHM S, BBITOAHEIE J1JIs1 OOEUX CTOPOH. I'am glad to witness the growing number of the
Ha 11-z1 MeXayHapOAHOU HAyYHO-TIPAKTUYECKOU representatives of service companies present at a
KOH(pepeHIINHN «KONITIOOMHIOBBIE TEXHOJIOTUU U subsequent conference. They are able to outline
BHYTPHCKBAXKUHHBIE PAOOTHI»> MEHA IIPUATHO IIOPA3UIO the problem so that we could solve it with our
Y4YACTHE NPEICTABUTENEH MHOTUX HEPTEra30400BIBAIONTX technical means available. It is important because
KOMITAHHH. DTO OYEHDb BA’KHO, IIOCKOJIbKY B IPOTUBHOM we as equipment developers can invent thousands
CJIy4ae MBI, CEDBUCHUKH, IPOCTO ObI PA3TOBAPUBAIIHN JIPYT C of new pieces that will not be in demand unless the
JPYrom, u apPEKTUBHOCTD ObL1d ObI HAMHOT'O HHIKE. problem we need to solve is carefully outlined. It
is the people who will be using our products that
C.A. AIIBIHEHKO, 171. UHIKEHED, need to show us the point of force application. This
OAO 3anosapcrporipecypc» conference is very much conducive to the process
B KOH(EPEHITUHN YUACTBYIO B IIEPBBII PA3, HO SABJISAIOCHh of fruitful professional communication.
UUTATEJIEM )KYPHAJIA «BpeMs KONTIOOMHTa». [Tpuexain croga
32 MTH(POPMALTHELT O HOBBIX KOJIIOOMHI'OBBIX TEXHOJIOTUAX. S. SCHERSCHEL, Coiled Tubing Director,
B HacTOsMIEe BpeMs MbI IIPOBOJAUM KUCIOTHBIE OOPAOOTKH, Trican Well Service
BBI30B IIPUTOKA, OIIEPAIIMU 10 HOPMAIN3a1nu 326051 ITocne I think these events, no matter where they are
HCIIOJIb30BAHUSA KOITIOOMHI'A IEOUT ra30BOM CKBAKUHBI held in the world, are important for geographic
yBesmmuuBaeTcsa Ha 40-70%. bepem u «MepTBbI€» CKBAXKUHBI, area that is brought into focus. It’s a means of
C KOHcepBanuen. B mecan genaem 1-2 CKBaKUHBL [OTOBBI gathering the operators and service providers to
OCBAaWBATh HOBBIE TEXHOJIOTHUH, HA/IEIOCh, YTO B TOM HAM discuss current problems and challenges, and to
OMOKET KOHepeHuus. Hy, m1uib 651 TOJIBKO HE IIPUIIIOCH arrive to some sort of a conclusion to solve those
MEPEBOOPYKATHCA ITOTHOCTBIO!.. problems so that everybody wins. One of the things
I'was impressed with at the 11th International
B.C. CbICOEB, HauaIbHHUK IPOU3BOJCTBEHHOTI'O Scientific and Practical Coiled Tubing and Well
OT/€JIA IO TEKYIIEMY H KAITUTAJIbHOMY PEMOHTY Intervention Conference was the participation
ckBakuH, OAO «CypryrHedreras» of considerable amount of oil companies'
Jns Hac, paboTHUKOB CypryrHedTerasa, B representatives. Without them we lose it, we’re just
MIPEAJIOKEHHOM KYPCE CEMHUHAPA BCE IIOKA3aJI0Ch BPOAE talking to each other.
OBl 3HAKOMBIM. HO, C 1pyroit CTOpOHBI, UHPOPMALUST
ObLIA JaHA B TAKOM CUCTEMATU3UPOBAHHOM BH/IE, YTO ITO S. YATSYNENKO, Chief Engineer,
ITO3BOJINJIO OCBEKUTD B ITAMSITH BCE OCHOBBL, 4YTO OYEHb ZapolarStroyResurs
nos1e3HO. Kypc paccunTaH Ha NIUPOKUI KPYT CAyIIaTesNeH, It is the first time that I take part in the
B TOM UHCJIE HA TEX, KTO EIIE TOJIBKO COBHPAETCS paboTaTh conference, but I read the Coiled Tubing Times
C TUOKOM TPYOOI. Y MEHS BO3HUK BOIIPOC: 4 HE CTOUT JIN Journal. I have come here to get the information
Pa3AeuTh AyTUTOPHIO HA HAYMHAIONUX U ONBITHBIX? 5 about the new coiled tubing technologies. At
CTaJI PAa3MBIIIIATD U IIPUIIIE K BBIBO/Y, UTO €CJIN PA3/ICTIHUTD present we conduct acid treatment, swabbing
AYIUTOPHUIO, TO MOKHO HOTEPATD CAMOE ITIABHOE: OOIIECHHUE and bottom-hole cleaning operations. After CT is
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CIIyLIATENENH MEX/Y COOOM, HEYasHHBIN OOMEH OIIBITOM.
J1711 HAYMHAIOIUX TTOJIb30BATEIEN KOJITIOOUHTA OYAET
OOJIbIIIE MIOIb3bL, ECJIM OHU CMOTYT OIBITHBIX KOJLJIET
PacCIpOCHUTB B KYJIyapax, YTO-TO YTOUHUTD. A €CJIU
OHU OYAYT OOIIATHCS TOJIBKO B «I'PYIIIE HOBUYKOB», TO
HAa IIOCTABJIEHHBIE BOIIPOCHI HUKTO U3 HUX HE CMOXKET
OTBETUTb. [IJIs1 HOMYJIAPU3ALIUY KOJITIOOMHT A HY>KHO,
4TOOBI TOAOOHBIN KYPC MOIJIO CJIYIIATh KAK MOXKHO OOJIBIIE
HOBBIX JIIOJICH, YTOOBI 3TO OBLI CBOCTO PO/ IUKOE3 17151
HAYNHAIOIIHUX.

OpraHusanus KOH(pPEPEHIINHU OYEHBb XOpoIIas. HeCKOIbKO
VAPYYAET, YTO KOMITAHUU HEJJOCTATOYHO OTKPBITHI,
4TOOBI IETUTHCA ONBITOM, TOHKOCTSIMU YHUKAJIBHBIX
onepanuil. Tak 4To II1aBHOE NOPOH OCTAETCH 34 CIIANHIAMU
npezeHTanuil. Ho ¢ppopmart KoH(pEpEHIINN TAKOB, YTO TE,
KTO OYEHb XOYET Y3HATh NOAPOOHOCTH, B IPUHIIHUIIE MOXKET
Y3HATb UX B IPOLECCE HE(POPMATIBHOI'O OOIIEHHUA. A Y KOTO
BOIIPOCOB HET, TOT U HE OYZAET 320CTPATh BHUMAHUE HA
YACTHOCTAX.

X.B.JIYOT, BUnie-ipe3uICHT IO TEXHOJIOT UM,
Global Tubing

ITo cpaBHEHMIO C MEPOIPUATHEM IIPOLLIOIO I'oJa
MOKHO I'OBOPUTD O CyIIECTBEHHOM IIPOI'PECCE KAK C
TOYKHU 3PEHUS MECTA IIPOBEICHUA KOH(DEPEHIINHN, TAK U B
YPOBHE NIPEICTABIEHHBIX JJOKJIAI0B. Ha MO B3IJIA, CTAJIO
OOJIbIIIE TEXHUYECKUX IPE3EHTALNI. S HE XOUYy CKa34Th,
4TO MH(POPMALIHA O KOMIAHHUAX, O BO3MOXKHOCTAX HOBOT'O
He(dTEra3oBOro O60PYAOBAHMUS U €I'0 MOJUPUKALTHAX
O€CTIONE3HA, OHAKO 3a94ACTYIO TAKUE IPE3EHTAITUN HOCAT
CJIMIIKOM PEKJIAMHBIN XapakTrep. Kak MHE IT0Ka32/10Ch, Ha
MPONLJION KOH(PEPEHITUH JOKIAJOB UMEHHO TAKOT'O IJIAaHA
OBLJIO 6OBIIIE, YEM B 3TOM Ir'oJly. HbIHEIH A KOH(pEepEeHI U
10 (pOPMATY HOMYIUIACh OUEHD OJIN3KA K MEPOIIPUATHUSM,
OPraHU3yeMbIM ACCOITMAITUEN CIIETUATIUCTOB I10
KOJITIOOMHI'Y ¥ BHYTPHUCKBAXKUHHBIM paboTam ICOTA B CIITA
u Kanaze. IIpy 3TOM 51 HE XOUY CKA3aTh, YTO OPTAHU3ATOPHI
JIOJIKHBI O05134TEIBHO CIEJ0BATh (pOpMaTy KOH(PEPEHIUH,
NPOBOJUMBIX B CEBEPHON AMEPHKE, OJHAKO, €CJIU BCE
JK€ UJITH 110 TOMY IIyTH, TO HAJIO OTMETUTD, YTO IIPU
MOATOTOBKE IIPE3EHTAIUN U1, HAIIPUMED, EKETOAHON
koH(pepeH U ICOTA B XbIOCTOHE, KAXKAbIN JJOKIAJUHUK
JOJIKEH PYKOBO/JICTBOBATBCS ONPEIEIEHHBIMU IIPABUJIAMU
U OTPAHUYEHUAMU. B 9aCTHOCTH, €CJIN BBICTYNAION NN
MIPEJCTABIIAET ONIPEAETIEHHYIO KOMITAHUIO, OH MOXKET
IIOMECTHUTD €€ JIOTOTUIT U HAUMEHOBAHUE TOJIBKO HA
IIEPBOM U IIOCJIEJHEM CJIAM/IE. DTO IPOCTO HEGONIBIION
KOMMEHTAPUI, 4 B LIEJIOM 3TO ObLJIA BEJIMKOJIETTHASA
KOH(EPEHIIHUS, 4 TTOJIY YU MACCY ITOJIE3HON MH(POPMALINY,
YBU/EJI COBPEMEHHOE COCTOAHUE POCCUIICKON
HeTEra30BOM OTPACIN U €€ TOCTOMHOE MECTO HA MUPOBOM
PBIHKE JOOBIYM YITIEBOLOPOAOB, TAK UTO 51 CHUTAIO, YTO 3TO
OBLJI 3aMEYATEIBbHBIN (POPYM. MHE TAKXKE [TIOKA34JI0Ch, YTO U
YYACTHHUKOB B 3TOM I'OJly CTAJIO 6OJIBIIIE.

S cumnTalro, YTO UHTEPECHOM IOYYUIACh U IUCKYCCH,
3aBs34BIIASACS HA IIPEBAPABIIEM KOH(PEPEHIIHIO

CCMHHAPC. KOHC‘-IHO, KPUTHUKOBATH CEMHUHAP A MOTI'Y, TOJIbKO }

used gas well capacity can increase by 4070 %.

We can work with “dead” or abandoned wells. We
can handle 1-2 wells each month. We are ready to
master new technologies. Hopefully the conference
will help us do that. I only hope we will not have to
fully re-equip!

V. SYSOEYV, Production Head of Wellwork
Department, Surgutneftegas

We as employees of Surgutneftegas did not find
anything particularly new about the programme
of the Short Course. On the other hand, the
information was so well-organized that it helped us
brush up on the basics, which is very beneficial. The
course is aimed at a broad spectrum of audience
including those who are just starting to work with
CT units. I wondered whether it would have been
better to separate the audience into beginners and
more experienced CT users. But then I realized
that with the separation in place, the main goal
of the conference — communication between the
participants and exchange of experience — would
be unattainable. It would be more beneficial for
the new CT users to be able to talk with their
experienced colleagues about CT in the back
rooms. If they could only communicate with the
“novice group” users, they would not get answers to
their questions. To promote CT you need to attract
as many new people as possible so that it would
be some sort of illiteracy elimination campaign for
beginners.

The conference is very well organized. It is a
little sad that the companies are not open enough
to share experience and details of the unique
operations. It means that the most important
information is very often left out behind the
presentation slides. But the conference format
allows for those interested in the details get them in
the informal conversations and for those who have
no questions disregard the details altogether.

H.B. LUFT, Vice President of Technology,
Global Tubing

My observation about this conference in
compare to last year event is that we can see here a
substantial improvement both in a venue and also
in the quality of the papers. The presentations are
focused more on technical content. I don’t think
that advertising, equipment capabilities, different
models that you combine and so on are useless,
but it’s too commercial. And I think that it was
more of this stuff on the previous conference. This
one here conforms very much to what ICOTA and
other conferences do in North America. I am not
suggesting that organizers have to necessary follow
North America, but, for example, when we prepare
slides for ICOTA conference in Houston, there are
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KPUTHUKYSI CAMOI'O CEO5I.

B uactHOCTH, 1 CYUTAIO,
YTO NOATOTOBHJI CJIUIIKOM
MHOT'O MH(POPMAIUH I
OTHOCUTEIBHO HEOOJIBIIIOTO
IPOMEXKYTKA BpeMEHHU. 1
pajJ 4To, 10 KpAaruHEN Mepe,
JIBE YACTHU ObLIN YJAJICHBI
U3 3AIJIAHUPOBAHHOU
OPOrpaMMBI CEMHUHAPA.
M3HA49aIbHO 51 TAKXKE TOTOBUIT
paszes mo ruipopa3prIBy
IIACTA, IPOBOJUMOMY

C IPUMEHEHUEM
KOJTIOOUHTOBOH
yCTaHOBKH. ECiint 661 3TOT
paszen, a TAKXKE Pas/es1 1o
TEPMOOOPAOOTKE IJIACTOB
U JOOBIYE TSIKEJION HEPTH
OCTAJIUCH OBI B IPOI'PAMME,
3TO OBl 3aHSJIO CJIUIIKOM
MHOT'O BDEMEHH, OCOOEHHO

C YYETOM TOTO, UTO JAKE B IIPEATIOKEHHOM BAPUAHTE HE some guidelines. When you are representing a
YAA7I0Ch TOJIKOM 3aKOHYMTD PA3/I€eJI 1O KOJITIOOMHIOBOMY company you are permitted to put your company
OYPEHUIO. DTO TO, UTO A YACHUJI /1 CEOSA KAK JIEKTOP. S name and your logo on the first page and the
JIyMAIO, UTO B Oy yIlEM HEKOTOPBIE 6A30BbIE PA3/IEIIH, one on the very end, but you can’t continue to
HAIIPUMED ITO KONTIOOMHI'OBOMY OOOPYIOBAHHIO U ETO advertise it through the whole presentation. It’s
KOMIIOHEHTAM, HEOOXOIMMO YOUPATh U3 IIPOrPAMMBI TAKUX just a small point and my main point is that it has
CEMHHAPOB. [IpyIUMHU CJIOBAMHU, HEOOXOAMO PACCMOTPETh been a fantastic conference, I've got a lot of good
BO3MOXHOCTD OPI'aHHU3AIIMU CEMUHAPOB PA3HOTO information; I see the Russian oil industry as part
YPOBHS$, HEKOTOPBIE — /IJII HOBUYKOB, 2 HEKOTOPBIE — JIJIST of the rest of the world, so I think it’s an excellent
CIIELMAJIICTOB B O0JIACTU KOITIOOUHI'OBBIX TEXHOJOT U, forum. It seems to me that more people attend this
HacCKOIBKO 51 TOHSJL, 111 Y4ACTHUKOB CEMHUHAPA 3TOTI'O time instead of last time also.
rojja 66110 OBl MHTEPECHEE NTPOCIYIIATh YETBIPEXYACOBOH We had a good discussion at the course. I can
KyPC 10 KOHKPETHOH KOITIOOMHI'OBOX TEXHOJIOI'UH, criticize this course more on myself. I had too
Hanpumep 110 I'PIT nian KonTIOOMHIOBOMY OYPEHHUIO, much information in the short time. I am glad
MJIN YETBIPEXYACOBOM KyPC 1O METOJAHUKAM dHAJIN34 that we actually took a couple of presentations
YCTAJIOCTHOT'O M3HOCA THOKOH TPYOBI, YeM YTOUHHUTH out. Originally I had a chapter on coiled tubing
BAPHUAHTHI KOMIUIEKTAIIUH KOJITIOOGMHI'OBOH YCTAHOBKHU. 5 fracturing. If T kept that one and a thermal
TAKJKE JyMAIO, YTO GOIBIIICE BHUMAHUE CICAYET VACIATD stimulation that would definitely take too much
MPAKTUYECKUM IIPHJIOKEHUSAM, HAITPUMEP OOCIYKUBAHHIO, time, because we even had no possibility to
PEMOHTY U pabOTE C TUOKOM TPYHOI, CIIOCOOAM MPOATIEHHU S finish the chapter on coiled tubing drilling. This
€€ CPOKa CITYK6bI, PACCMOTPEHUIO TPAKTUYECKOTO OIBITA U is what I learned for myself. I think in the future
PEAIBHBIX CTYYAEB KOPPO3UU TPYOBI M CIOCOHAM 6OPBOBI C perhaps some of the basic courses like coiled
TAKUMH MTOBPEKICHUIMU. tubing equipment and its components should be
left out of the course. In other words you should
M.®. IBUBOPOIYNH, HAYaIbHHUK OT/EJIA, consider having different grades of courses, one
000 dasnpomHedTH-BOCTOK> is more elementary, and one is more advanced,
O6CTaHOBKA 3716Ch OYEHD 6JIATONPUATHAS JJ1 OOIEHUA because you are dealing with the audiences which
1 06MeHa MHEHUAMU. COOPATUCH TPO(PECCHOHATIBI have different knowledge level. I think that for
BBICOUYAMIETO Ky1acca. OU4eHb CEPbE3HBIN YPOBEHD participants of this conference and short course
CeMMHAP4, KBATU(MUIIMPOBAHHBINA JIEKTOP. MHE KaK much more interesting to spend 4 hours just
MIPEAICTABUATEIIO JJOOBIBAIONIEH KOMIIAHUN KOH(DEPEHITUA talking about particular applications, for example
HY>KHA JJ151 TOTO, YTOOBI IOJIYYUTb OO BEKTUBHBIC coiled tubing fracturing or coiled tubing drilling,
CBEJICHUS O COBPEMEHHBIX TEXHOJIOTUSX, KOTOPbIE spend 4 hours on how to analyze the fatigue
MOT'YT OBITh NPEAJIOKEHBI OAPSIJINKAMU HA PBIHKE. performance, than get the whole coverage of
KpoMme Toro, KoH(epeH111s O3BOJAET YBUIETh, IOMHUMO CTU components description. I think we also
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CTAHJAPTHBIX ONIEPAIIUH, U3BECTHBIX IABHO, €IIIE U
HOBBIE€ BO3MOXHOCTU BHYTPHUCKBAKMHHBIX pa60T. B
YACTHOCTH, Pa6OTHI KOATIOOMHIOM IO MEXTPYOHOMY
IPOCTPAHCTBY, IPOAENaHHbIE HA BamuedTn. MHTEPECHO
OBLIIO MIPOCTYIIATD JOKIa] XUMeKO-TAHTI 1o 06paboTKam.
WX MO’KHO IPUMEHSITD U JIJIs1 HAITUX TEPPUTECHHBIX
KOJUJIEKTOPOB. He ceKpeT, 4TO KOATIOOHHT — IOBOJIBHO
JIOPOTOCTOANIASI TEXHONMOTrUsL. HO Ha KOH(EpEHITNH
IPOSICHUJI 7151 CEOSL, YTO UBJEPKKU MOKHO B JOCTATOYHOM
CTEIIEHU CHU3UTb. [IOJIOKEHHBIH 3/IcCh ONBIT TatHEDTH
MOKA43bIBAET, YTO MOKHO /IA’KE BBIUTHU HA YPOBEHD 34TPAT,
CONOCTABUMBIX CO CTOMMOCTBIO CTaHAapTHOro KPC, 32
CYET KOHBEUEPHOTO CIOCO6A PaAbOTHI, COUYETAIOMIETO
KOJITIOOWHT U TPAJIMITMOHHBIE TEXHOJOTUHN. 1151
ITOOBIBAIOIIUX KOMITAHHUI 3TOT OIBIT MOYKET OBITh OUYCHDb
NEPCHEKTHUBEH.

XoueTcs 106IArofapruTh OPraHU3ATOPOB 34 CEMUHAD, 34
KoH(pepeHnuo. [Ipurnamaire eme!

A.A.AKYYPHH, HaYaIBHHUK IIPOHU3BOJICTBEHHOI'O
otnenf TupeKIHHU IPOMBICIOBO¥ re0(PU3HKH,
OAO bamredThreodPusnka»

51 BIiepBBIE MPOCTYIIA TOJOOHBIA KYPC 37,€Ch, HA
ceMHuHape. BbIJIO O4EHb UHTEPECHO, Y3HAJI MHOI'O
TOHKOCTET pA0OTHI C THOKOU TPYOOIH, O KOTOPBIX
OOJIBIIIE HUT/IE HENMB3A ITOyYUTh HH(POpManuio. Hac kax
MNPEACTABUTEIIEN IeO(PU3NIECKON KOMITAHUNU HHTEPECYIOT
HE TOJIBKO CAMU I'MOKHE TPYOBI, HO U KOITIOOWMHT OBBIE
TEXHOJIOTUH B IIOJIHOM OO'bEME, ITOCKOJIBKY MBI
MOJIB3YEMCSA YCIYT'AMH BHENTHETO cepBUCA. [Tpemaraio
TAKXXE B IIPOrPAMMY CJIEIYIONIEI'O CEMHHAPA BKIIOYUTD
UH@POPMALHIO O Ka6eIsIX B TMOKOM Tpy6e U MpUoopax,
CITYCKAEMBIX HA KOJITIOOUHTIE. MBI O4EHBb XOTEU Obl 3HATH
OO0JIBIIE O HOMEHKJIATYPE F'MOKUX TPYO, B YACTHOCTH, O
KOJITIOOMHT'E C TOKOIIPOBOJSIINMI KOHTAKTAMH BHYTPHU
(HE MEHEE TPEX KOHTAKTOB), 4 TAKXKE 00 OITBITE PabOT
C TAKUMH TPYOAMU U KOMITAHUAX, KOTOPBIE ITOJJOOHBIE
PaGoTBI IPOU3BOJSAT.

C.b. MUHIUAPOB, 3aM. HAYaIbHHUKA
Ydumckoro YI'P 110 HOBBIM IIPOEKTAM,
OAO bamrHedThreousnkar

B KOH(EpEHIIMN IPUHUMAIO YYACTUE HE B IIEPBBIH
pa3. beiBa HA IPEABIAYIIUX BCTPEeYax B TomeHu. JKab,
YTO [TOKA HA HUX IPUESKAET MAJIO I'€O(PUZUKOB, IOTOMY
4TO 3/1ECh UHTEPECHO, U 51 BCEM COBETYIO ITIOOBIBATD.
KoHpepeH1usa o3BOJIIeT y3HABATb CAMBIE CBEXKHE
CBEJIEHNA O HOBBIX TEXHOJIOIUAX, 3HAKOMUTBCA U
34BA3BIBATH KOHTAKTHI C IPEJCTABUTEIAMN KOMIIAHU,
IJI€ OHU YK€ BHEJIPEHDIL, YCTAHABIUBATD CBA3H MEXY
reo(U3NKaAMHU U CEPBUCHUKAMH, KOTOPBIE IIOTOM
IPOJOJIKAIOTCSI COBMECTHOM PpAOOTOM HA IIPOMBIC/IAX.

IO.B. 3MHUH, 3aB. 1a00PATOPHEH TEXHUICCKHUX
CPEACTB JIJIsI Oy PEHHUS U KAITHTAIHFHOI'O PEMOHTA
CKBaKHUH, PyKOBOJHUTEIb CTCHIOBOM I'PDYIIIIBI,
OAO HIIO <bypenue»

should spend more time on the practical point of
view, for example to CT management, repair and
maintenance and how to get more life from your
tubing, and consider more practical experience
and cases of corrosion and what was done to help
to medicate that.

M. DVIBORODCHIN, Head of Department,
GazpromNeft-Vostok

The atmosphere at the conference is very
favourable for communication and exchange
of opinions. There are lots of high-skilled
professionals present. The level of both the
speakers and the Short Course is very high. As a
representative of an oil production company, I
am looking here for the objective information on
the modern technologies that could be offered
by the contractors in the market. Furthermore,
the conference sheds light not only on the well-
known standard operations but also the new
techniques for down-hole treatment. In particular
the CT treatment of the annular space conducted
by Bashneft. KhimekoGANG presented an
interesting report on well treatment. We could use
them for our terrigenous reservoirs. It is no secret
that CT is quite an expensive technology. But at
the conference I realized that the expenses could
be significantly cut. The experience of Tatneft
reported here shows that it is even possible to
achieve the expenditure comparable to that of the
regular workover. It could be done through the use
of the conveyor-type workover combining CT and
traditional technologies. This experience could be
very promising for producer companies.

I would also like to thank the organizers for
conducting the Short Course. We will always be
happy to attend!

A.AKCHURIN, Head of Wireline
Department of Development Geophysics
Board, Bashneftgeofizika

It is the first time that I have attended a course
like that at this Short Course. It was an interesting
course, and here I learned a lot about the CT
nuances that I could not have learned about from
anywhere else. As representatives of the exploring
company we are interested not only in CT units
but also in the CT technologies in general, also
because we use the facilities of the external service
company. I suggest we introduce into the next
seminar’s programme some information about
CT wireline and CT gauge carriers. We would also
like to know more about the range of CT units,
particularly about the CT units with conductive
tips inside (not less than three) as well as about the
experience of using them and the companies that
do that.
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CeMUHap /151 MEHS ObLI OYEHD MOJIE3€EH. S IOy InII
MHOT'O HOBOH /151 C€051 MH(POPMAITUU OT BEAYIIETO
IPOU3BOAUTES THOKOH TPYOBL. HaZIeI0Ch, 4TO 3TU
3HAHUA JAyT TOTYOK K pa3pabOTKE HOBBIX BUJIOB
BHYTPHCKBAXKUHHOT'O O60py0BaHM. CEMHHAP
3aIIOMHUTCS TAKXKE )KMBBIM OOIIEHUEM, KOT/IA B
OOCYXKACHUAX YIACTBOBAJIA IPAKTUYECKH BCS AyIUTOPHS,
U HA 32JJaHHBIE BOIIPOCHI HHOIIA OBICTPEE, YEM JIEKTOP,
JIaBaJIM OTBETHI CIYIIATENN, CBEAYIINE B KOHKPETHOM
npobyeMaTUKe. MTHCTPYMEHT /I KOJITIOOMHIOBBIX
TEXHOJIOTMH — OHO M3 HAIIPABJICHUY, PA3PA0ATBIBAEMBIX
HAIIUM IPEANPUATUEM. Byly pEKOMEHIOBATH KOJIIETaM
MOCETUTD CIEAYIOMUIT CEMUHAD.

P.M. AXMETIHINH, 3aM. TUPEKTOPA — IJI. HHKECHEDP,
000 TarHePTHh-AKTIOOHMHCKPeMCepBHC»

TIpouIOrofHUN CEMUHAP MOKA34JICSI MHE 60J1ee
NPUOIHKEHHBIM K IIPAKTUKE CEPBUCHBIX paboT. Torga
OBLIIO 60IbIIIE UTH(HOPMAIINH, TTIOJIE3HOH JJI51 CHEIIUAIHNCTOB
C OBITOM PaOOTHI C FTHOKOI TPY6OIt. HBIHEMTHUT KypC
paccuynTaH, HA MO B3I/IA/1, B 3HAYUTEIBHOU MEPE HA
HAYMHAIOIINX [IOJIb30BATEIEN KOITIOOMHT 4. XOPOIIO
OBLJIO 6BI B JOIIOJTHEHUE K HEMY ITIOJITOTOBUTB €IIIE U KYPC
POABUHYTOI'O YPOBHS, KOTOPBIH BKJIIOYAJI Obl KOHKPETHBIC
METOABI TPOJJIEHUA CPOKA CITYKObI THOKOI TPYOBI,
CBEJICHUS O TOM, KAK Ha HEE BO3/ICHCTBYIOT TE NI NHbIC
XHMMHUKATHI B ONIPEJICICHHBIX KOHIICHTPAIUSX, YCJIOBU S
IKCIUIYATALUN — BHYTPEHHEE JABJICHUE, [TTYOUHBL...
Hapnerocs B c/1eAyIomeM rofly IpocaymaTh TAKOH Kypc.

B KOH(DEPEHITNH 1 YIACTBYIO B YETBEPTBIN PA3.
HpIHENIHAS BCTPEYA MHE HPABUTCS KAK IIO COCTABY
YYACTHHKOB, TAK 1 IO IPOI'PAMME, BO3MOXKHOCTSIM
He(OPMaNIBHOI'O OOHIEHUSL. BIIeUaT/sIoT JOK/Ia/1bI KOJIJIET -
CEPBUCHUKOB, HO XOTEJIOCH ObL, YTOOBI €111€ OOJIbIIE
OTEYECTBEHHBIX KOMIIAHUH PACCKA3BIBAIN O CBOUX
YCIIEXAX, IC/TUJIMCh OIIBITOM. Beib O TOM, UeEM 3aHUMAIOTCS
HEKOTOPBIE CEPBUCHBIC KOMITAHUH, HE CIICIIAIUE
JEIATHCSI UTH(POPMALIHEH, Mbl UMEEM BECBMA TYMAHHOE
npezacrasiaeHue. Haieoch Ha IBEHAA1IATON KOH(PEPEHIIUU
NPOCAYIIATh UX JIOKJIA/IBL.

B.I. TAPAH, 3aB. OTAE/JI0OM JOOBIYH,
CII JIorTaBCKast ra30HeTAHAS KOMIIAH US>

B KOH(EPEHIINU 51 y4aCTBYIO BIIEPBBIE, HO KYPHAJI «BpeMs

KOJITIOOMHTI'2» YUTAIO PETY/SPHO. DTO U3AAHUE IIO3BOJISICT
MHE 1 MOMM KOJIJIETAM OTCJIEKHUBATh NHHOBAIIUU B OOJIACTH
BHYTPHCKBA)KHMHHBIX Pa6OT. Y HAIIIETO IPEIIIPUSITHS HET
CBOETO KOJITIOOWHT'A, MBI IIPUIJIANIAEM IO/IPSTYUKOB U
XOTHUM OBITh B KypPCE HOBBIX TEXHOJIOTUH, YTOOBI 'PAMOTHO
popMynHpoBaTh 3aKa3bl. EC/IN paHbIIE y HAC JE1aI0Ch
TOJIBKO OCBOEHUE CKBAKUH, TO HEJJABHO IOCTATOYHO
YCIIENTHO ObLIA IPOBEAEHA U NECKOCTPYHHAA ITepPOpaLUL.
Ha KoH(pePEHITHIO A IPUEXAJI [IOTOMY, YTO XOUy
XOpOoHIO MOHUMATD TCHACHIINH PA3BUTHUA PBIHKA
BHYTPHCKBA)KHHHBIX Pa60T. MOU OKUIAHUS OIIPAB/IAJINCE:
OYEHDb UHTEPECHO OBLJIO Y3HATD, KAK PA6OTAIOT CEPBUCHUKU
B Cubupu, Tarapcrane, bamkoprocrane, Kazaxcrane,
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S. MINDIYAROYV, Deputy Head of the Ufa
New Project Department, Bashneftgeofizika

It is not my first time as a participant of the
conference. I took part in the previous meetings
that were conducted in Tyumen. I wish more
geophysicists came to such interesting conferences.
At the conference you can learn about the latest
developments and technologies, establish contacts
with the companies that have already adopted
them. You can get to know geophysicists and
servicemen with whom you would work later on at
the oil fields.

D. ZININ, Chief of the Laboratory for
the Drilling and Workover Operations
Equipment, Bedstead Group Director,
Burenie Research and Production
Association

I found the Short Course very useful. I received
a lot of new information from the leading CT unit
producer. Hopefully, this knowledge will provide
an impetus to the development of the new kinds
of downhole equipment. The Short Course can be
noted for the live communication when almost
the whole audience took part in the discussions,
and very often you could get an answer to your
question from a knowledgeable somebody sitting
next to you quicker than you would from the
speaker himself. One of our company’s lines
of activity is development of CT tools. I would
recommend that my colleagues attend the next
seminar.

R. AKHMETSHIN, Deputy Director, Chief
Engineer, Tatneft AktubinskRemService

I think that the last year’s Short Course was closer
to the practical side of the service operations.
There was more information that the professionals
with CT experience could find useful. I believe
that this course is mostly aimed at the beginning
CT users. It would be best to complement it with
an advanced course that would cover the ways
to achieve CT service life extension and give the
information about how it is affected by various
chemicals in different concentrations, its operating
conditions — interior pressure, depth... Hopefully
next year there will be a course like that.

It is the fourth time that I have taken part in
the conference. I like this year’s event in terms
of participants list, the programme and informal
socializing. I am impressed by the reports of the
fellow servicemen, but I would like to see more
local companies share their success stories and
experience. We have very little knowledge about
what some service companies that keep a low
profile do. I hope to listen to their reports at the
12t conference.



Benapycu... Hagerocs, 4To
HX OIIBIT IIPUT'OJUTCA HAM
B YKpauHe.

N>k, . YEPHUK,
BHUIIE-TIPE3HICHT
IO MIPOIAKAM U
MapKeTHHIY, Foremost

S cauTaro, 94To
KOH(pEPEHIINA CTAIA
XOPOIIEH TJIOM KON
JUIS OOCY>K/IEHUSI HOBBIX
Pa3paboTOK B 00IACTU
KONTIOOUHI'OBBIX
TEXHOJIOTUU,
cobuparomieit
OOJIBIITTHCTBO
POCCHUICKUX
CIIELIUAINUCTOB B 3TOM
o6mactu. OTHOCUTETBHO
IPEACTABICHHBIX
JIOKJIAJIOB X049y OTMETUTh,
4TO NPOrpamMmma KOH(PEPEHIIUN IPEACTABIAECT COOOH
YAA4HOE COYETAHNE TEXHUUECKUX IPE3CHTAIIUN U
COOOIIEHNI O HOBOM OOOPYAOBAHNH 1151 HE(PTETA30BOMN
oTpaciu. I[To MOeMy MHEHUIO, 3TO O3BOJISIET KAK
POABUT'ATH HOBBIE TEXHUYECKHUE CPEJCTBA JIJIS
KaIIUTAJIbBHOI'O PEMOHTA HE(PTAHBIX U I'A30BbIX CKBAXKUH,
T4aK 1 OOMEHUBATHCS IIEPEIOBBIM OIIBITOM B OOJIACTH
NPOBENEHHUA TPAKTUYECKUX PAOOT.

A.M. KHPEEB, 1.1.H., T€HEPAJIbHBIH JTUPEKTOP,
000 dOrcoH-CepBHC>

I1o CpaBHEHUIO C MPONIOTOJHEN KOH(PEPEHITUEN, XOTS
Ta 1 6bLIA IOOUJIEUHOM, TENIEPD U COCTAB YYACTHHUKOB
COJIMJHEE U ITHUPE, U AOKIAABI MTH(POpMaTHBHEE. HO TO,
4TO 51 BO BTOPOY Pa3 PEUINII Y94CTBOBATh B KOH(PEPEHIINH,
TOXKE ITOKA34TENb. B IPONIIIOM roAy 1 HO3HAKOMUJICA C
3aMEYATEIbHBIMUA JIIOABMH, 3aBA3AJIUCh [IPOyKTUBHBIE
JIeJIOBbIE OTHOIIEHM . Ha HbIHEIHEN KOH(DEPEHITUH
OYEHbD COJEPKATENBHA TEMATUKA JOKIAJJOB, IOCKOJIBKY
BCE, YTO CBA3AHO C KOITIOOMHI'OM, — HAYKOEMKHE
TEXHOIOIUHU. OHU, KAK [IPABUJIO, PEIIAIOT TE IIPOOIEMBI,
KOTOPBIE TPAAUITMOHHBIMUA METOAAMHU PEIINUTD
HEBO3MOKHO. MHE 3TO MHTEPECHO, IIOTOMY YTO A YBEPEH,
4TO NPOU3BOACTBEHHBIE IPOGIEMBI HYKHO PEMIATDH C
M4KCHMAaJIbHBIM IIPUBJIEYEHUEM MBICJIN.

H.A. JEMAHEHKO, K.T.H., THPEKTOP,
BeaxHUIINHedTs PYII IIO «<benopycHedTh>

KoHdepeH11sa NO3BOIAET OIIPEAEINUTD TEKYITUI
YPOBEHB PA3BUTHS KOJITIOOMHIOBBIX TEXHOJIOTUH. MBI,

npejcraBuTenu «benopycHedTr», 4 HAC 3/1eCh TPU Y4€JIOBEKA,

YoKE YCIIENU OOCYJUTD YC/IBIIIAHHBIE 3/1€Ch UHTEPECHBIC
HUJIEH, KOTOPBIE TTIO3BOISAT HAM HAMETHUTb HOBBIC
HAIIPABJICHUS COBEPUICHCTBOBAHM I KOJITIOOMHI'OBBIX
TEXHOJIOTUH.

V. TARAN, Production Supervisor,
JV Poltava Petroleum Company

It is the first time that I have taken part in
the conference, but I am a regular reader of the
Coiled Tubing Times Journal. It allows me and
my colleagues follow innovations in the field of
downbhole treatment. Since our company does
not have its own CT units, we use contractors
and therefore we want to keep up with new
technologies to be able to state competent requests.
Until recently we only did well development, but
now we can perform sandjet perforation.

I have come to the conference because I want to
better understand the tendencies of the downhole
treatment market. My expectations were met: it
was very interesting to find out how servicemen
in Siberia, Tatarstan, Bashkortostan, Kazakhstan
and Belarus work...  hope we make use of their
experience in Ukraine.

J.E. CHERNYK, Vice President, Sales and
Marketing, Foremost

In general I believe that this conference is a
good forum on coiled tubing technologies, which
gather most of industry specialists. According
to the papers presented I think it’s a good mix
of technical presentations and commercial
presentation about new equipment available. In my
opinion, it allows to promote new technical means
for workover jobs in oil and gas well and to transfer
technology as well.

A. Kireev, PhD, CEO, Yugson Service

As compared to the last year’s conference, even
though it was a jubilee one, the participants list
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TTOMUTHKA HALIETO NPEANIPUATUSA CIEYIONIAL:
MOJYYUB UH(POPMALIUIO OO0 UHTEPECHOM Pa3padOTKE, MBI
AIaNITUPYEM €€ K HAIIUM CHENUPUIECKHM YCIOBUSM,
MOBITAEMCS HEKOTOPBIE MOMEHTHI IOPA60TATh ITOJ] HUX.

M COOCTBEHHBIE UEU TOXKE CTAPAEMCS JOBECTH JI0
YPOBHS TEXHOJIOTUH. Ha KOH(pEPEHIIUH MBI [IE/IAIH
JOKJIAJ II0 MHOT'O3200MHBIM CKBaKHHAM. I[Togqo6Has
njes ObLIA PEAIN30BAHA U APYTOM KOMIIAHUEH, KAK
OBLIO JOJIOXKEHO 3/1€Ch Ke. HO, Kak HaM ITOKA3aJ10Ch, ¥
KOJLIET 3(PPEKTUBHOCTD HECKOJIBKO HUIKE, IOCKOIBKY Y
HUX [O-APYyTOMY BEJIOCH YIIPABJIEHHUE IIPOLIECCOM, U HE
OBLJIO YBEPEHHOCTH B TOM, UTO KOJITIOOUHT IMTOCTOSTHHO
NONAJIAET B HYKHBIHM CTBOJI. B HaIlIEM XK€ BApHUAHTE
BEPOSATHOCTD NOMAJAHUS B HY>KHBIX CTBOJI ObLIA
NPAKTUYECKU CTONPOLIEHTHAS, U IIPU TOM I'MOKas Tpyba
MOTIJIA 3AXOJUTh B HETO MHOI'OKPATHO, COBEPIIATh BCE
BO3MOKHBIE OIIEPAIINU O€3 yIIepOa I IIACTA B APYTHUX
cTBOMAaxX. KoJteru ocTasabHble CTBOIBI HE U30MUPYIOT, 4,
Ha HAaIll B3IJIA[], B 3TOH TEXHOJIOTUU BAXKHO OOE30IACUTD
UX OT BPEJHOI'O BO3/ICHCTBUS PAOOUYUX KUJKOCTE,
KOTOPOE CKA3bIBAETCS HA (DUIBTPAIMOHHBIX
XAPaKTEPUCTUKAX.

WHTEpECHOI HAM ITOKA34/1ACh U JJOJIOXKEHHAA 371€Ch
UJed CKBAXKMHHOTI'O TPAKTOPA. [IONbITAEMCA PEATU30BATD
€€ Ha HAIlIUX MECTOPOXACHUAX. Hanaguan KOHTAKTHI
¢ (pupmoit Weatherford, ZOrOBOPHINCH O BUBUTE €€
npeacTaBuTesIeN K HaM. byieM NpuIinamars U KOJUIET U3
ImoMbepKe, C KOTOPBIMH TAKXKE MO3HAKOMUINUCH 3/1€Ch.
OMBIT 3TOU KOMITAHWUH OYEHb MOXKET IIOMOYb B PENIEHUN
HENPOCTHIX 33/1a4, KOTOPBIE CTOAT nepef; belopyCHEDTHIO,
I7i€ IPUBETCTBYETCA BHEJPEHUE CAMBIX COBPEMEHHBIX
BBICOKO(D(PEKTUBHBIX TEXHOJIOTHUI PAOOTHI C IJIACTOM,
MOCKOJIBKY PECYPCHAs 03234 OrPAHUYEHA, OCHOBHbBIE
O6'BEMBI 34I1ACOB TPYJHOU3BJIEKAEMBI, 4 CTPATETUYECKAA
3a/1a49a — HOBBICUTDL HEPTEOTAAYY U CHU3UTb CTOUMOCTD
TOOBIYH.

OCo060 X049y OTMETUTD, YTO KOH(PEPEHI U

IIPEJOCTABJISICT IPEKPACHBIC YCIIOBHSI /IJIs1 HE(POPMATIBHOTO

OOIIEHUS, KOTOPOE IIOMOT'A€T YCTAHABINBATh KOHTAKTBI
1 OOMEHHUBATHCS OIIBITOM, BO3MOXHO, IAKE JIYUIIIE, YEM
¢popMaipHOE.

A.I. MOJIYAHORB, a.1.H., mpodeccop, 3aB. Kadeapoit

TEeXHHICCKOH MexXaHUuKH, PT'Y HedpTH 1 rasa
um. I.M. I'yOKHHA
KoH(epeH1Ms He 3pst HA3bIBAETCS HAYYHO-
IIPAKTHUYECKOM: KOJITIOONMHI'OBBIE TEXHOJIOTUU
MIPEACTABIIAIOT COOOU CJIOKHBIN CIIAB HAYKU U IIPAKTHUKHU.
HeBO3MOXHO OIPENEINTD, TIE€ MEXKY HUMU IIPOXOJUT
I'PAHULA, A U BPEJHO OTAEATD OJHO OT JPYTOrO.
3aMeyuaTEeNIbHbIN CIIELHUAINCT ObLI IPUIJIAIICH
JULS BeleHUs1 ceMHUHApa. OH OYE€Hb ITIOJTHO OCBETUII
NPOO6JIEMATHUKY KOJITIOOUHI'A, Y1 OBLJIO IIPOCTO
YAOBOJILCTBUE €I'0 CJIYIIATD, [I0JIy4aTh HOBYIO
MH(OPMALIHIO B KOHLICHTPUPOBAHHOM BU/IE.
Opranusanusa KOHPEPEHIIUHN UCATIbHAS, OHd MOXET
SIBJIATBCSI OOPA3LIOM U TAJIOHOM [JIS1 ITIOJOOHBIX
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has become longer and more respectable, and

the reports have become more informative. The
fact that I have taken part in this even for the
second time is also very illustrative. Last year I met
wonderful people and established very productive
business relations. This year’s conference

is notable for the informative reports because

CT technologies are very science-driven. They are
usually used where traditional methods fail.

I find it interesting because I am sure that industrial
problems should be solved with the help of science.

N. DEMYANENKO, PhD, Director of the
Belarusian Research and Design Insitute of
0Oil (BelNIPIneft)

Participation in the conference allows us to
determine the current level of the development of
CT technologies. As representatives of Belorusneft,
we are three here, we have already managed to
discuss the interesting ideas that we heard here and
that will help us mark the main ways for improving
CT technologies.

We follow the policy of adapting the new
development to our specific conditions, refining
upon it if necessary. We also try to turn our own
ideas into technologies. At the conference we
spoke on multibranch wells. As was reported here,
a similar idea was also implemented by another
company. We think, though, that our colleagues’
approach is less effective because they had a
different process management and there was no
assurance that CT unit is in the right hole. We,
at the same time, had an almost 100% sure chance
of the CT unit getting into the right hole and do
that time and time again with no damage to shelf
in other holes. Our colleagues did not isolate
other holes which we think is wrong because you
need to make it safe from harmful influence of
operating fluid which can be detrimental to filter
characteristics.

We also found the idea of a downhole tractor
interesting. We will try to implement it at our
oilfields. We have established contacts with
Weatherford Company and have agreed upon
their visit to us. The same applies to our colleagues
from Schlumberger whom we also met here. Their
experience can help Belorusneft solve the problems
it is facing. We welcome the use of the most
cutting-edge technologies in bed drilling, because
our resource potential is limited, the reserves are
difficult to recover and our strategic task is to boost
oil recovery and cut down oil production costs.

I'want to note that the conference has offered
all the necessary facilities for informal socializing
which helps establish contacts and share
experience, maybe even better than the
formal one.



MEPONPUATHI. I OYEHD JOBOJIEH, YTO IPUHUMAIO
y4aCTHE B 3TOU BCTpede. XOuy HOXKENATh KOITIOOUHTY
B POoccuu CTOJB K€ yCHEMHOI'O PA3BUTUA, KAK PA3BUTUE
OpraHu3anuu KoHgepeHuu. Kak ropapusajl OguH
UCTOPUYECKUU JEATEND: «BEPHOI JOPOTOU UJIETE,
TOBAPUIIN>.

P. K. CTOHJIH, itRobotics,
IOS-PCI u CTRM

51 yqacTBOBAJI B TOU KOH(PEPEHITUU BIICPBBIC.
Meponpustue co6paio 60bIIOE KOJTUYECTBO
CIICIUATIUCTOB, OBLIIO IPEJICTABICHO HECKOJIBKO
ONECTAINX JOKIAIOB, 3ATPATUBAIOIINX PA3HOOOPA3HEIE
4ACIEKTBI UCIIOAb30BAHUS KOATIOOWHIA JIJI5I IPOBEICHUS
BHYTPUCKBAXKMHHBIX PA0OT. BBIJIO BELIOPAHO IPEKPACHOE
MECTO IPOBEJECHUS, PA6OTA OPTAHU3ATOPOB KOH(PEPEHITUN
34CJIY’KUBAET CAMOI BBICOKOH OIIeHKH. OCOOEHHO XOTE
OBl OTMETUTB PAOOTY NIEPEBOJTUUKOB.

OueHb XOPOIIEE BICYATICHHUE IPOU3BEI HA MECHS
ceMuHap nnpodeccopa JIydpra, B KOTOPOM OBLIN OTPAKEHBI
MHOTHE BOIIPOCHI UCTIOIBb30BAHUS KOJITIOOMHTA. Sl MHOTOE
HOYEPIHYJI U3 3TOT'O KypPCa, U YBEPEH, YTO BCE YUACTHUKU
CEMUHAPA JAJIU EMY CAMYIO BBICOKYIO OLICHKY.

ENMHCTBEHHBIN HEJJOCTATOK, KOTOPBIH 1 XOTEN ObI
OTMETUTB — HEOOJIBIIOE KOJIMYECTBO KOMIIAHHUII-
SKCIIOHEHTOB Ha KOH(EPEHIUHU.

INomaraio, 9To B POCcCHMu OrpOMHBIN TOTEHINAJ
JULSL PA3BUTHSI CEPBUCHBIX PA6OT C UCIIOJIb30BAHUEM
KOJITIOOMHTI'A, OCOOEHHO BHYTPH CAMHX POCCUUCKUX
KOMITAaHUH. HECOMHEHHO, KOJITIOOUHTOBBIE TEXHOJIOTHUH
OyIyT Pa3BUBATHCA, U YKE B ONMKaIeM 6y 1yIem
nog06HbIE (POPYMBL OYAYT HPOXOJUTH IIO BCEMY MUPY:

B Kurae, FOro-Bocrounout A3uu 1, BO3MOXKHO, FOKHOM
AMepuKe.

C.B. TPETBAKOB, Beqyuiui ClI€eHaJIHNCT,
000 <THHII» THK-BP

B KkOH(pepEeHIIMAX 10 KOJATIOOUHI'OBBIM TEXHOJIOT UM
s IIPUHUMAJ yYaCTHE elle 6yaydu cTygeHToM TroMIHT'V.
N aerHBIM BAOXHOBUTEIEM HAIIETO KYPCa ABJIAJICA
npogeccop I'I1. 303ys1, 4ieH peJaKIIMOHHOT'O
COBETA XXYpHaIa «Bpems KONTIOOUHIa». OT KOMIAHUH
THK-BP yuyacTBYIO B KOH(PEPEHIIMUHU BIIEPBBIE.
KoH@epeH1I M BBIPOCIa: BCE 6OJIbIIE HOBBIX JIUII,
KOMITAHUH, PACIIHPAETCA TEMATUKA, PACTET O6'bEM
nH@pOpMALUH. MHE OBLJIM UHTEPECHBI JJOKJIA/1bl IO
TUOPHUHBIM KOJITIOOMHIOBBIM YCTAHOBKAM, IO CUCTEMAM
HAaIIPABJIEHHOI'O OypeHus. TIOMEHCKU He(PTAHOM
HAYYHBIIN LEHTP 3aHUMAETCA BHEJPEHUEM HOBOT'O
OOOPYIOBAHMS U TEXHOJIOIUIH HAd MECTOPOXKCHUAX HAIIICH
KOMIaHUN. MH(MOpMaIIKs, TOyUYEHHAS 3/I€Ch, YBEPEH,
ITIOMOXXET MHE B paboTe. A O KOHKPETHBIX TEXHUYECKUX
XAPAKTEPUCTUKAX (Ta6apUTAX, IPY30IOABEMHOCTH,
HArPy3KE Ha JI0JIOTO U T.I1.) OT/IC/IbHBIX BUJIOB
060PYJOBAHUS 1 HAJICIOCh Y3HATD B pa60YEM ITOPAJKE
OT KOJLJIET, C KOTOPBIMHU MBI 3/1€Ch [TO3HAKOMUJINCH U
OOMEHAINCH KOOPANHATAMI. }

A.MOLCHANOYV, PhD, Professor, Head of
the Subdepartment, Gubkin Russian State
University of Oil and Gas

There is a reason that the conference is called
scientific and practical: CT technologies are a
complex fusion of science and practice. It is neither
possible to determine where the border between
them lies, nor is it harmless to try to separate them.

The Short Course was conducted by an
outstanding professional who exposed the nature
of CT. It was a great pleasure to listen to him and
receive the information in the compressed form.

The conference was ideally organized and can be
a paragon for suchlike events.I am very glad to have
taken part in this seminar, and I would like to wish
CT in Russia to have as good a development as is
the management of this conference. As a historical
figure once said, “You have hit the right road,
comrades”.

R. K. STANLEY, itRobotics,
I0S-PCI and CTRM

Iattended this meeting for the first time. It was
well attended, and there were some excellent
papers, covering a wide variety of topics relevant
to CT and intervention. The hotel was a good
choice, and the conference staff performed
magnificently. The translation staff deserved a real
pat on the back.

I was particularly impressed with Dr. Luft's short
course, because he covered all the important issues
in coiled tubing. I learned a lot, and I hope everyone
else who attended gave this course a rating of 10.

One disappointment for me was that I would
have liked to have seen more exhibitors.

There appears to be much scope for expansion
of coiled tubing services in Russia, especially by
Russian companies themselves. The use of CT will
undoubted spread, and at some point in the not-
too-distant future, there will be meetings such as
this one in China and SE Asia, and perhaps South
America.

S. TRETYAKOYV, Lead Expert, Tyumen
Petroleum Research Center , TNK-BP

I first took part in the conference on
CT technologies as a student of Tyumen State Oil
and Gas University. Professor Zozulya, member of
the Coiled Tubing Times Journal editorial board,
was then our thought leader. It is my first time here
as representative of TNK-BP. The conference has
grown: more new faces, companies, more topics
and information. I was interested in the reports
on hybrid CT units and geosteering. Our research
centre deals with introduction of new equipment
and technologies at the oil fields of our company. I
am sure that the information I have received here
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T. BPOKJIBOHK, MeHeKep IO OOCTY > KHBAHUIO
ckBazkuH, Trican Well Service

51 GBI yY4aCTHUKOM NpeabIayIe, 10-11 KoHpepeHny,
U FOTOB KOHCTATHPOBATH 3HAYUTEIbHBIC [TOJIOKUTEIbHBIC
U3MCHCHHUS B OPTAHU3AIIUH MEPOIIPUSTHS U COCTABICHUH
TEXHUYECKOU TPOrPaMMBL. MHE y/1aJI0OCh YCTAHOBUTD
MHOT'O JIEJIOBBIX KOHTAKTOB, OCOOEHHO C POCCUMCKUMU
IPOU3BOAUTEIAMHU KOJITIOOMHI'OBOI'O HHCTPYMEHTA.
B HacTosamee Bpemsa komnanus Trican Well Service
BBIHY>K/ICHA UMIIOPTHUPOBATh MHCTPYMEHT, UTO HE BCET/A
BBII'OJJHO M3-34 €I'0 BBICOKOIM CTOMMOCTH U TPYTHOCTEN
0 O(POPMJIEHUIO TAMOXKEHHBIX JOKYMEHTOB. [ToaTOMY
KOH(PEPEHIIUSA B 3TOM 'Oy OBbLIA JISI MEHS OYEHD [IOJIE3HOM.
[IpHUATHO OTMETUTD, YTO B 3TOM 'Oy JOKJIA/IbI OOJIbIIIE
OBLJIN OCBSIIECHBI PEIMIEHUIO KOHKPETHBIX 327144, CTOSIIINX
nepe OTPACIBIO, U HE HOCUJIN PEKJIAMHBII XAPAKTEP.
C HeTepNEHUEM K1y KOH(PEPEHIINH B CJIEAYIOIIEM FOALY.

C.P. CTEP/IAJEB , 1epBBIH 3aM. JTUPEKTOPA —
1. HHCKeHep, 000 «TarHe1h-PemCepBHC>

POJb 3TOM KOH(DEPEHIINUH B JI€JIE€ TTOMYIAPHU3AL NN
KONTIOOHMHTA B TEYEHUE ABEHA/LIATH JIET TPYLHO
EPEOLICHUTD. 34 3TO BPEMS KOJITIOOMHIOBBIC TEXHOJIOI U
B Poccuu niponuiy JOATrUui Iy Th U HOYTH JOCTHUITIA
3aMaJHOTO YPOBHS. KOHEUHO, KOIa IPOU30HIET
NOJPABHUBAHUE YPOBHSA MEXK/Y CEPBUCHBIMH KOMITAHUAMH,
KOTJ]a BCE HEPTErA30400bIBAIOIINE KOMITAHUY OIYTAT
MPEUMYILIECTBA, KOTOPBIE 1aI0T KOJTIOOMHI OBBIE
TEXHOJIOI'MH, TAKOT'O CTPEMUTEIBHOI'O POCTA, KOTOPBIH
Ha6JIIOAAJICS B IIPEBIIYIIHE I'O/IBL, VKE He OyaeT. Ho
CETO/IHS [IJIS1 TOT'O, YTOOBI 3TOT POCT OO6ECIIEUNBATD,
HEOOXOAMMA CEpbE3HAS pab0Ta, B IEPBYIO OUEPE/Ib,
34K434YMKOB, IOTOMY YTO MY3bIKY 3aKa3bIBAIOT UMEHHO
OHU. MBI, CEDBUCHHUKH, BBITIOJIHAEM UX 34KA3BL. S cunTaIo,
YTO HA CJIEAYIOMYIO KOH(PEPEHIIUIO HY>KHO IIPHUITIACHUTD
K4K MOKHO OOJIBIIIE ITPEACTABUTENIEN CAMOI'O M POKOT'O
Kpyra He(Terazofo6bpIBa0MNX KOMIIAHUN. Beexinaepos
OTPAC/IH — 00A3aTEIBHO! A CEPBUCHBIM KOMITAHUSIM
HY’>KHO H4 9TUX KOH(PEPEHLIUAX LEJIEHATIPABIECHHO
JEMOHCTPUPOBATH IIPEUMYINECTBA KOJITIOOMHTA.

Kak ato genars? OfHO U3 HAIIPABJIECHUM, KOTOPBIE
MBI y ce651 B TaTHEPTU pa3BUBAEM, — 3TO KOHBEUEPHBIH
Cr1Ioco6 paboThL 3aKA34YHK IIOKA HE TOTOB OTKA34ThCS
OT TPAAUIIMOHHBIX METOAMK PEMOHTA. MBI IpEIaraemM
€MY KOHBEHED, KOI/Z1A YaCTh ONEPAIIUH BBITIOTHACTCA
NIPUBBIYHBIMU CIIOCOOAMH, 4 YACTD — C IIOMOIIBIO
KOJITIOOMHTI'A. B IPOLIECC BIMUCHIBAIOTCS TAKXKE
reo(pusnyeckue, CBAOHbIE NAPTUHN... 1 BCE OOOCHOBAHO
3KOHOMMYECKH. [lyMalo, 32 3TUM METOZIOM Oy yIIee.

Takas nI0MaKa 7711 06MEeHa MHEHUSIMU, KaK
KOH(EPEHIUA, HEOOXOAUMA, YTOOBI KOHCOIHIUPOBATH
UHIVBUYAJIBHBIN OIIBIT KOMIIAHWI U IEJIATH ETO
BCEOOITUM JOCTOSTHUEM. HaM MHTEpECEH BECh CIEKTP
33aTPOHYTHIX 3/1ECh TEM: TEXHOJIOTUH, OOOPYIOBAHHUE,
KaJipbl. HECOMHEHHO, TPOPAbOTAIO BECh MATEPUAT, 4 B
pE3yAbTATE, HA/ICIOCh, 6y/1yT BHEJPEHBI HOBBIE TEXHOJIOTUN
Y 32KJIIOYEHBI B3aMMOBBITO/ITHBIC KOHTPAKTEL ©

32 Ne 6 (034) Hos6ps / November 2010

will help me in my work. I will learn in due course the
specifications (overall dimensions, hoisting load, bit
weight etc.) of particular kinds of equipment from the
colleagues with whom

we exchanged contact information.

T. BROCKLEBANK, Well Services Manager,
Trican Well Service

Iattended this event in Russia last year, and I've seen
a great improvement from the presentations, and
the venue was very good. I've made a lot of contacts,
particularly the Russian manufacturers of coiled
tubing tools. We're looking at the Russian market to
supply tools here. Currently we import a lot of tools. It’s
very expensive, and the documentation for customs
is a lot of problems. It was very useful for me this year.
The papers this year were more devoted to actual
conditions, rather than we witnessed manufacturers
trying to present themselves. 'm looking forward to
nextyear.

S. STERLIADEY, First Deputy Director,
Chief Engineer, Tatneft RemService

It is hard to overestimate the role of this conference
in the promotion of CT in the last twelve years. During
this period the CT technologies have gone a long way
and almost reached the level they have in the West.
It is clear that when the level of service companies is
almost the same, when all the oil producing companies
feel the advantages provided by the CT technologies,
there will no longer be the rapid growth one could
witness in the previous years. But to provide this
growth today there needs to be serious work in place,
primarily on the part of clients since it is them who call
the tune. We as servicemen just complete their orders.
I think that we should invite as many representatives
of the oil and gas producers to the next conference as
possible. All of the industry leaders! Service companies
should purposefully demonstrate the advantages of CT
at this conference.

How to do that? One of the areas of activity that
we in Tatneft are developing is the conveyor-type
workover. Our clients are not yet ready to give up
traditional methods of workover. We are offering him
a conveyor when one part of operations is made in the
traditional way and another with the help of CT. We
might as well use geophysical, swabbing batches... All of
that is economically justified. I think that this approach
has great future in front of it.

A conference as a platform for exchange of views
is necessary to consolidate individual experience
of companies and make it public. We are interested
in the whole range of the issues mentioned here:
technologies, equipment, and personnel. I will
certainly explore the issue and hopefully, as a result of
that, new technologies will be adopted and mutually
beneficial contracts signed. ©
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IEPCHEKTUBDI

Harma 6ea HeE B OTCYTCTBUU
M300PETATEIBHOCTH, 4 B HEYMEJION
PEATUZAITHUU IIPOEKTOB

Our Problem is not the Absence

of Inventive Power but Ineffective
Implementation of Projects

Ilepcnexmusol passumauis
KOZUMIOOUMH2A U MEXAHUIMbBL
Daspabomiu HOBbLX 1MexHOI02ULL
u 0bopyoosarius 6 Poccuu

MbL 00CYHCOAeM C OOHUM U3
BEOYVUYUX IKCNEPINOE 8 OMPAC/ILL,
3amecmumesiem oupexmopa no
HOBOLL MEeXHUKE U 1MEeXHOJIOUAM
OAO HIID dIaxep» MX. Amuresoim.

Bpems koaxTr00MHTIA: Mapar XyCHY/UTIOBHY,
Bamra KOMIIaHUA ABIAETCA OGHHM H3
JHUAEPOB POCCHHCKOIO PEIHKA MMAKEPHOTO
000pyAOBaHUA, KOTOPOE B OCHOBHOM
HCIIOJAB3YeTCA HAa TPAJUITHOHHOM KOJIOHHE.
HaCKOJIBKO OHO COBMECTHMO C THOKOI TPYyOOI1?
Kax BbI OieHUBaeTe e PCIEeKTUBBI COOCTBEHHO
KOJITFOOHHTOBBIX TEXHOJIOTULT?

Mapar AMHHEB: Bo-IIepBbIX, BCE HAllIE
060PYIOBAHUE MBI IPOEKTUPYEM TAKHUM OOPA30M,
4TOOBI IPOXOAUI HHCTPYMEHT, C KOTOPBIM Pab0oTaeT
TrU6Kast TPyoa, TO ECTH YTOOBI €T'0 MPOITYCKAIN
KA4HaJIBI B HAIIIEM OOOPYIOBAHUU. DTO 6a30BOE
YCJIOBUE TPOEKTUPOBAHU S, IOCKOJIBKY 3a94CTYIO
MHJUIMMETP B AUAMETPE MOXKET UTPATh PEMIAIONYIO
POJIb. Sl OTCTAUBAIO COGIIOJEHUE 3TOT'O TPEOOBAHUS U
CETOIHS CKAXKY, YTO MBI IPAKTUYECKH HE BBIITYCKAEM
060PYIOBAHMS, KOTOPOE HE MOXKET PA6OTATH C
rU6KOI TPyOOLt. Jpyras 60/bInas 3a71a4a, KOTOPYIO
s CTABJIIO U IEPE]T COOOI U ITEPE]] CBOE I'PYIIION —
3TO Pa3paboTKa OOOPYAOBAHHS HEIOCPEICTBEHHO
JIJ1S1 KOJITIOOMHTOBBIX TEXHOJIOT U, TO €CTh IETKHUX
MAKEPOB, YIIOPOB, CTOIOB U T.JI., HO, KOHEYHO,

TAKHE Pa3pabOTKHU JIYUIIIE€ BECTH COBMECTHO C
3aKa39YMKOM. MBI UX CETOJIHSA BEAEM, U 5 [yMAIO, YTO
33 HUMHU O0/bIIAsA IEPCIIEKTUBA. [I€JI0 B TOM, YTO
TEXHUKA COBEPIIEHCTBYETCA, U THOKAsA TPyOa OT
3K30TUYECKOT'O IPUMEHEHU YK€ JABHO NEPEIILIA
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Prospects of coiled tubing development,
development of new technologies and
equipment in Russia — we discuss these
issues with one of the leading experts

in this industry — Mr. Marat Amineu,
Deputy Director for Equipment and
Technology of Scientific and Production
Company ‘Packer”.

Coiled Tubing Times: Mr. Aminev, we know
that your company is one of the leaders at the
Russian market of packer equipment, but such
equipment is mainly used with conventional
strings. Is this equipment compatible with
a coiled tube? What are, to you mind, the
prospects of coiled tubing technologies?

Marat Aminev: First of all I would like to say that
we design our equipment in such a way that it fits
coiled tubular tools, it means that the channels of our
equipment should be able to house coiled tubular tools.
This is the main design requirement, because very
often even one millimeter in diameter can be critical.



K MaCcCOBOMY. HaBepHOE, €€ HACTYIIJIEHUE HA PBIHOK
OyZAET yCUIIUBATBCSA U B JaJIbHENIEM. M ectu certuac
JI€JIaTh ITAKEPDI HE JJI TPAJULIMOHHBIX TEXHOJIOT UM,
HE /11 CBMHYMBAEMBIX TPYO, TO, BO-TIEPBBIX, 3TO
YCKOPUT BHEJJPEHUE KOITIOOMHIOBBIX TEXHOJIOI'UH,
4, BO-BTOPBIX, IIO3BOJIMT HAM JIOCTATOYHO YBEPEHHO
4yBCTBOBATD CEOS HA PBIHKE ITPU U3MEHSAIOMIECIHCS
CUTYALIUU. A CUTYAIUSA B JIIOOOM CIy4dae OyAeT
MEHATBCSA B 9TOM HANIPABJIEHUH, BOIIPOC JIUIIb B TOM,
OyZIEM MBI B 9TOM Y44aCTBOBATDb WX HET. [ToaTOoMy
JIy4IIe Mbl 6yJJIEM IIOMOI'aTb 3TOU 3BOJIIOLIUH, U TOT[A
OCTAHEMCS HA [IABY.

Bce HOBOE O60PYAOBAHUE, KOTOPOE
Pa3padaTbIBAETCS, UMEET BO3MOKHOCTb PA6OTHI
¢ THKT. To ecTb nOJI€1A YKE CACTAHO, CENYac
HA/JI0, KAaK HU MTAPAJJOKCATIBHO, TOMOT'aTh 60y1ee
LM POKOMY BHEAPEHUIO ITUX TEXHOIOIUH. 14
3TOr'O HE XBATAET CENU(PHUIHOIO UHCTPYMEHTA.
KoHedHO, ecTb 3a1m1aJTHOE O60PYNOBAHUE, HO OHO,
BO-TIEPBBIX, JIOPOI'O€, 4, BO-BTOPBIX, HE BCET[A
YUYUTBIBAET CHENUPUKY PA6OTHI HA POCCUNCKUX
MECTOPOXKACHUAX.

BK: Ilouemy ke, Ha Bann B317144, TAK MaJI0
POCCHICKHX Pa3pabOTOK B 3TOM 001aCTH?
M.A.: [Ies10 B TOM, YTO Hallla 6€ja HE B OTCyTCTBUU
U300PETATEIBHOCTH, 4 B HEYMEJION PEATU3ALU .
MBbI 3aropaeMcs 1 O9€Hb XOPOIIO BCE JIEIAEM HA
CTAJUN IIPOEKTA. A BOT KOI7IA JIE€JIO JOXOAUT 10O
PEANU3aLH, TO HAYMHACTCS YIIOPHAsI Pab0Ta,
3a49aCTYIO TPEOYIONas OOIBIINX BIOXKEHUN, YTO
HE 06€eCTIEYUBAJIOCH B IOCTATOYHON CTEIIEHU U
npu CoBeTcKOM COI03€, U OCOOEHHO CENYaC, IIOKA

I actively advocate the observation of this requirement,

and today almost all the equipment produced by our
company can operate with a coiled tube. Another
important task is design and development of the
equipment specially meant for the use with a coiled
tube. It means light packers, different stops, etc. But
such works are better to be performed together with
the client. At present we do conduct such works

and developments and I believe that they are very
promising. The equipment is progressing and coiled
tubing is no more an exotic device. Nowadays it is
widely used in the oil industry. Most likely it will
have a bigger share of the market in the future. If we
start producing packers for other than conventional
technologies and for other than screwed tubes it
will, firstly, facilitate application of coiled tubing
technologies and, secondly, it will make us more
confident at the market with constantly changing
environment. In any case, the environment will
change in this direction and the question is whether
we participate in it or not. That is why, I believe, it is
better we facilitate this kind of coiled tubing evolution,
because it will help us to stay afloat.

All newly designed equipment can be used with
coiled tubing. So, half of the work has been done, and
now, incredible as it may seem, we need to facilitate
wider application of these technologies. But we lack
specific tools for that. Of course, there is foreign
equipment, but, firstly, it is expensive, and, secondly; it
does not take into account specific aspects of working
at Russian oil fields.

CTT: To your mind, why do we have so few
Russian developments in this

K MaCCOBOMY.

field?

TexHMKa coBepLUEHCTBYETCS, U rMbkas Tpyba oT M.A.: Our problem is not the
3K30Tn4eCKoro npumMmeHeHua y>xe 0aBHO nepetusia absence of inventive power but

ineffective implementation. We get
interested in something and do it
very good at the stage of design. But
when it comes to implementation,

hard work starts, which often requires
considerable investments; but enough
investments were made neither during

BPOJIE KAK HE /IO ATOI'0. A 3Ta CTAUs, ITYCTh OHA U the Soviet era, nor even now, when we have much more
HE HAYKOEMKAs, SIBJISIETCS JIOCTATOYHO JUIUTEIbHOM. important things to do, as we think. And this stage,
IT110C B 3TO¥ CTAAMH BO3PACTAIOT PUCKH, [IOTOMY YTO though it is not science-intensive, is quite long-lasting.
3J1€Ch Mbl HAUMHAEM Pab0TaATh C MATEPHUATIBHBIMHU Moreover, at this stage the risks increase, because we
OO'BEKTAMH, T.€. CO CKBAKIHOI, KOTOPYIO 3aKA34YNK start dealing with tangible objects - the wells. A client
JIFOOBIM CIIOCOOOM XOYET COXPAHUTD, UTO SIBJISIETCS, wants to protect a well, what is quite natural, because it
B OOLIEM-TO, €I'0 32Ja4€H U IIPIMOU OOSI3aHHOCTBIO. is his primary duty. That is why a client is unwilling to
ITo3TOMY OH BECbMA HEOXOTHO UJIET HA OITBITHBIC agree to experimental works at the well if he feels they
PaboOTBhI, €CJIU YYBCTBYET KAKOM-TO PHUCK. A MBI, are risky. And we, being development engineers, do
Pa3paboTYUKH, ECTECTBEHHO, HE 001a1aeM (POHIOM not have a stock of wells of our own and we cannot get
CKBaKMH U HUOTKYZA €I'O HE MOKEM B34Thb. [ToaTOMY 51 it from anywhere. That is why I always explain to our
BCEr/1a OO'BbSICHSIO, YTO €CJIN MBI OyJIEM BHEJPSTD BOT clients that if we use certain type of equipment at their
3TO OOOPYJAOBAHNE HA BAINX CKBAXKUHAX, CUTYALIUS } wells the situation will not worsen, but it is possible }
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TIEPCIICKTUBbI

XYK€ HE CTaHET. HO BO3MOXHO yIIy4IlIEHUE MO
CJIEIOIIUM ITapameTpam. Boobe rosops,
npo6eMa 3T4, HABEPHOE, OyAET BCeraa. Ipyrom
BOIIPOC, KAK MBI HAYYUMCS €€ HOPMAJIBHO

pentaTb. BO3MOXHO, CJIEAYET PA3BUBATH KAKYIO-
TO CUCTEMY I'PAHTOB I10 3a11aJTHOMY OOpPa3ITy UJIN
OpPraHU30BBIBATH HEKME (POH/IbL. HO pelenue,

TaK WU UHAYE, TOJKHO ObITh. He MOXeT 3Ta
po6yeMa BUCETh B BO3/Iyxe. Ha JaHHBIN

MOMEHT CO3/JaHHE HOBOI'O OOOPYIOBAHUS HE
[IPEAYCMATPHUBACTCS HUKAKUM OIO/[KETOM U BCE
J€JIA€TCs CUIAMU NIPEAIIPUATHI. BO3MOXHO, 3TO 1
XOPOIIO, HO (PYHAAMEHTAIBHO PENIUTD IPOOIEMY
BCE PABHO HE MOKET. TaKOI NOAXO/, €€ B IIOOOM
CJIy4ae BbIXOIANUBAET U YIIPOIIAET.

that the certain parameters will improve. Generally
speaking, I think that this problem will remain in
the future as well. The question is how we manage
to solve it. Probably, we need to develop a system of
grants similar to the Western model, or set up related
foundations. One way or another but there should be a
solution. The problem cannot remain as it is. At present,
development of new equipment is not envisaged by
any budget, all the developments are done by the
companies themselves. Probably, this is good, but it will
not allow fully resolving this problem. Anyhow, such
approach dilutes the problem and makes it more simple.
Generally speaking about scientific research, in the
1980-s the Soviet oil science was ahead of the Western
oil science by 10-20 years. But nowadays we do not

HeobxoamMmo BBeCTM HEKUI Hanor ¢ Ao0blYn HeTH, KOTOPbIN Obl
dbopmMmnposan hbrHaHcoByo Gasy ans pa3BMUTMS HOBOro 00opyaoBaHMS
N TEXHONOMUIM NO KOHKYPCHOMY OTOOpPY, No Nybnnkaumam nnm
N300peTeHUsIM, KOTOpble NPU3HaHbI NEPCNEKTUBHLIMMU.

Boo6iiie, eciiyt MBI TOBOPUM O COOCTBEHHO
HAY4YHBIX Pa3Pa00TKaX, TO B 80-X rOJJaX COBETCKASA
He(TAHAA OTPACIEBAS HAYKA OIEPEXKaIa
3amagayio Ha 10-20 net. CerogHs Mbl TOrO
NPEUMYIIECTBA HE UMEEM. B rIepByIo ouepens
3TO CBSI3AHO C TEM, YTO MHOI'HIE BEAYIIIHE
CHELUAIIMCTHI YEXAJIU U3 CTPaHbL He roBOpIO,
4TO 3TO IJIOXO, JIIOAU JIOJIKHBI UMETh CBOOOTY
BbIOOPA. HO 1M3-32 3TOrO MBI IPAKTUYECKU CPA3Y
YPABHAIUCH 110 YPOBHIO PA3BUTUSL. A 3aTEM, UMES
601ee KOM(POPTHBIE YCJIOBUA (PUMHAHCUPOBAHUS,
B TOM YHCJIC 11 34 CYCT CIICITUAJIbHBIX I'DAHTOB,
34I1a/IHbIE HAyYHbIE KOJIJIEKTUBBI YCIIEIN YHTHU
Jlaneko Brepen. Y eciay Mbl 6y/1€EM U 1AJIbIIIE
TAK IIPO/IO/IKATD, TO B UTOI'C ITOMA/IEM B
TEXHOJOTUYECKYIO 3aBUCHMOCTD OT 3aIIaTHBIX
Pa3paboTOK.

BK: KcTaTH, K BOIIPpOCY O
(yHIaMEeHTATIbHBIX HCCIICTOBAHUIX.
B Poccurickoi Pemepanuu CynieCTBYOT
TOCIIPOI'PAMMBI IIO PA3PAOOTKE HOBBIX
TEXHOJIOTUI 1 000PYAOBAHUS, OHAKO
NPAKTHIECKOI'O BBIX0JA OT HUX HE3AMETHO.
B TO ke BpeMs, €C/IH B3ATh, HAIIPUMEP,
CIIIA, TO TaM 32 CYET OIO/IZKETHBIX CPEACTB
(bnHAHCHPYIOTCA JOBOJIHHO MACHITAOHEBIE
Pa3pabOTKH IO YBEIHIECHUIO HeTEeOTTaIHn
IIJIACTA, IPHYEM OCYHIE€CTB/IAE€MbIEC TAKHMH
JHUIepaMH OTpacau, Kak IIlrromoepike,
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have such an advantage. First of all this is due to the
fact that many highly-qualified experts have left the
country. I do not mean that this was a bad act; people
shall have a freedom of choice. But due to this our
development level almost immediately became equal
to the level of Western oil science development. Later
on, having more comfortable financing conditions,
including the availability of special grants, foreign
scientists managed to go far away ahead. If we continue
in the same manner we will soon get technologically
dependant on western scientific developments.

CTT: By the way, if we talk about fundamental
research. In the Russian Federation we have
national programmes aimed at the development
of new technologies and equipment. However,
we do not see any practical results of such
programmes. At the same time, in the United
States, for example, large-scale developments
in the field of oil recovery enhancement are
financed from the budgetary funds. Moreover
such developments and research projects
are conducted by the leading companies like
Schlumberger, Baker Hughes and others,
which possess considerable financial resources
of their own.

M.A.: Now we have the situation when a baby was
thrown out with the bath water. Everything existed
under our previous regime. At that time funding was
allocated for a certain period of time for the research



Baker Hughes u 1p., uMmeromumu
3HAYUTETbHbIE COOCTBEHHBIE CPEICTBA.

M.A.: Bugure 11, y HAC CEHYaC CUTyaLs, KOoraa C
BOJIO! BBIIIJIECHYJIN U pe6EHKA. [IpH IpeAbIayIneM
HAaIlleM CTPOE BCE 3TO CyecTBoBaIO. Ha HUOKP
BBIJIEJIATIOCHh (DUHAHCUPOBAHUE HA O PEICIEHHBIN
MEPUO/I, 32 KOTOPBIH MOTOM HEOOXOAUMO OBLIO
OTYUTATBCA. Jpyroe JeJ1o, 4TO MPAKTUYECKUN
BBIXOJ] OT 3TUX PA6OT MOCTENEHHO YMEHBIIIAJICS,
HO 3TO YK€ CJIEAYIONINUE BOIIPOC, MOXKET OBITH,
JIAKE OPTaHU3ALMOHHO-9TUYECKUH. A CETOJIHA,
K COXKAJIEHUIO, (PUHAHCUPOBAHHUE TAKUX PAOOT
BOOOMIE HE NTPEAYCMOTPEHO I'OCYAAPCTBOM.
CyIIECTBYIOIINE €TUHUYHBIE TPAHTHI KPYITHBIX
KOMITAHHH, TAKUX KaK [A311poMm, He pemaoT
npobieMy. [ocygapCTBEHHAs )K€ MPOrpaMma
O 3THUM Pa3pabOTKAM TAK U HE CO3/JaHA.
COIJIACUTECH, UTO IIPH HATIOJIHEHUH OIO/IPKETA
Ha 70—-80% nIpAMO NI KOCBEHHO 34 CYET
HEPTEra30BOM OTPACIHN — 3TO CTPAHHO.
Heo6xoamumMo NpUHATHE UMEHHO
roCyJapCTBEHHOU IPOIr'PAMMBI HA
TrOCYAapPCTBEHHOM YPOBHE, 4 HE HA YPOBHE
KOPIOPAILUH, HOCKOJIBKY KOPHOPAIIUH TAK
WJIA MHAYE PEMIAIOT COOCTBEHHBIE ITPOOJIEMEL,
KOTOPBIE 33494CTYIO CBOASATCS K COBEPIIEHHO
JPyIruM 3aa49aM. ECTeCTBEHHO, BCE KOPHOPALUH
032004€HBI B IIEPBYIO OYEPEH CBOUM
KOHKPETHBIM O13HeCcOM. Ha MO B3I1 ],
HEOOXOAMMO BBECTH HEKMH HAJIOT C JOOBIYN
HePTH, KOTOPBIN 661 GOPMHUPOBAIT (PUHAHCOBYIO
643y JJ14 pa3BUTHUSA HOBOT'O O60PYOBAHUSA
U TEXHOJIOI'UH 110 KOHKYPCHOMY OTOODY, TTO
nyOIUKALUAM WU U300PETEHUAM, KOTOPBIE
MPU3HAHBI IEPCIIEKTUBHBIMH, Y 3ATE€M ITIPOEKTHI
MOIJIM ObI (PMHAHCHUPOBATHCA JO HOPMAJIBHOM
peanusanyu. Mbl BCE PABHO BBIHYKEHEBI OyJIEM
3TO JEIATh, UJIU MBI KAK CTPAHA HE OyieEM
CYIIECTBOBATD, IOCKOJIBKY, 3aBUCA HA 70—80%

OT HEPTSHOTO OIOJIPKETA, Mbl OKOHYATEIbHO
MOTEPAEM CAMOCTOATEIBHOCTD B O6JIACTA
060pyROBaHM. [I€/1aTh 3TO HYKHO ObLJIO BUEPA,
HO, HAJIEIOCh, YTO XOTSI Obl CEMYAC TTOTUTUIECKOU
BOJIM HA PEIIEHUE 3TOM IPOBGIIEMBI Y HAIIIETO
PYKOBOZCTBA XBATUT.

Hed b 66112 TOpOTast, BCEX BCE YCTPANUBAJIO,
JEHBI'Y IOCTYNAJIN, OIOJPKET HATIOIHAJICA. A 4TO
Oyzaet 3apTpa? Hy, HaBepHOE, TOBOPUIIN 00 3TOM,
HO 0CO0O0 BE/Ib HE 33/TyMBIBAIHCH. [IOBTOPIOCH,
CETOAHSA JJI TOI'O K€ 'OCYAAPCTBA HUYETrO HE
CTOUT PEMINTBD ITY IIPobsiemMy. OGI0KUTH KAKUM-
TO HAJIOI'OM B COTBIE JIOJIU ITPOLIEHTA JOOBIYY U
BCE. MOXXET OBITh, 6paTh €ro Kak yacTb HATIN
WJIN BBOJUTD IO PETHOHAM, I7I€ MEHBIIIE ITPOOIIEM
¢ fo6prueit. Beb HepTerazofo6bIBaION e
IPEANIPUATHS PA60TAIOT B PA3HBIX YCIOBHAX, 4
HAJIOI'OM O6J1araoTCs OJUHAKOBBIM. HEKOTOpBIE
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and development purposes, and after this period

of time it was necessary to account for the use of

funds. Another matter is that with the course of time
the practical output of such research was gradually
reducing. But this is another issue, probably more

the issue of ethics and management. And nowadays,
unfortunately, funding of such works is not foreseen by
the Government at all. Existing single grants of large
companies, like Gazprom, cannot resolve the existing
problem. There is still no state programme on the
developments and research in oil industry. Probably
you will agree with me that it is a very strange situation
for a country where 70—80% of the budget is directly or
indirectly formed by oil and gas industry. It is necessary
to have particularly national programme at the
national level, and not at the corporate level, because
the companies try to resolve their own problems and
they often have completely different aims. It is natural
that all the companies first of all are concerned about
their own business. I think it is necessary to impose

an oil-production tax. Revenues collected will form

a special fund for development of new equipment

and technologies. Promising projects will be selected
on the basis of competitive bidding and could be
financed until their successful implementation. In

any case we will have to do this, because having
70-80% dependence on oil we will finally lose our
independence in terms of equipment. This should have
already been done some time ago, but I hope that at }
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IIEPCIIEKTUBDI

paboTaIOT HA JOCTATOYHO XOPOIIEM UJIH HOBOM
poHzE CKBAXKMH, HO IUIATAT Ty XK€ CYMMY HAJIOT'OB,
KaK U T€ IPEANPUATUSA, KOTOPBIE HAXOAATCA HA
CTapoOM (POHJIE U HECYT 3aTPAThI KPATHO BBIIIIE 1O
PEMOHTY CKBAXXWH, 34 CYET BTOPHYHBIX METONIOB
MOBBIIIEHUA HEPTEOTIAYN U T 1,

BK: Borrpoc eme 1 B TOM, 4TO IIPUHATOE
HA JAHHBIA MOMEHT B 3TOH 00JIACTH
3aKOHOAATEJIBCTBO IPAKTHICCKH
HE JocTuraet csoew 1neau. To ecrp,
HaIpuMep, IIPH CHHKEHUH HAJIOT'A JJI51
MECTOPOKJEHHUH C HU3KOH HedTeoTnaden
BBICBOOOTHUBIINECS CPEACTBA HATIPABISIOT
HAa MEPONPHUATHAA IIO €€ NOBBILNICHUIO, 4
IIOCJIE 3TOT'0 HAJIOT CHOBA YBEJIUIHUBAECTCA,
IIOCKOJIBKY YBEJIHYIIIACH He(TEeoTaadA.
TaKHM 00pPa30M, JOOBIBAIOIIHE
NPEeSNPUSITHA HE 3ANHTEPECOBAHBI B 3THUX
JOMOJIHHUTEABHBIX pacxonax. ITo cyTu,

TAKHM O0PA30M MPAKTHICCKH 6€3BO3BPATHO

TEPAIOTCA 3HAYHUTEIBHBIE 00'bE€MBI CHIPHAI.
M.A.: Ha 1aHHBIF MOMEHT 3TH 3211aChI
MPOCTO CTAHOBATCSA HEU3BIEKAEMBIMH. UTO
OyZAET Aablie, IPOrHO3UPOBATD He 6yneM. Ho
Y CETO/IHA 32/1a494 BEJIb HE IPOCTO U3BJIEKATD
HEPTD, 2 06ECTIEYUTD MAKCUMAJIBHYIO
HedTeoTauy. METOBI CYIIECTBYIOT, Pa3pabOTKU
CYHIECTBYIOT, HEOOXOANMO TOIBKO UX HOPMAJIBHO
NPOMUHAHCUPOBATD. TO €CTb HEOOXOAUMO
UMETB IOCYIaPCTBEHHYIO ITOJIUTUKY, IOCKOJIBKY
(PUHAHCUPOBAHNE KOHKPETHBIX YACTHBIX
pEMIEHNNA TPAKTUYECKA HE CHUMAET IPOOBIIEMY,
4 IIPOCTO MO3BOJISAET KAK-TO JJEPKATH OTPAC/Ib
Ha IUIaBY. MOXET ObITh, TO U IJIOXO, HO
HePTAHUKU OOPA3YIOT JOBOJIBHO OI'PAHUYEHHOE
COOOBIIECTBO, B KOTOPOM MHOT'HE 3HAIOT
JPYT Apyra U IO JUYHBIM KOHTAKTAM KAK-TO
PELIAIOT 3TU ITPOOJIEMBL, U, TAKUM OOPA30M,
KO€-KaK MOAJIEPKUBAIOT CYIECTBYIOMH
yYPOBEHD. BO3MOXKHO, 3TO CETOAHSA MEIIAET.
MoskeT OBbITB, TYCTh OBl YK€ JJABHO PE3KO Y1414
HedTEOTA4Ya, ¥ TOIVId HAILIU Obl pELIEHHE
IPO6GJIEMBL, IIPHUHSIN Obl HOPMAaJIbHBIE YCJIOBH S
(PUHAHCHUPOBAHUS U IPABUJIA UT'PHL A ceifuac
JIIO/IN, KOTOPBIE IIPUHUMAIOT PEMIEHM A, KOTOPBIE
3aHATBI TOCYAAPCTBEHHOM MTOJIMTUKOU, 9TUM
HE 032JJaYEHDL, ITOCKOJIBKY 10 KPUTHYECKOH
TOYKH HE JOIIJIO. A MbI, HC UMCA HHU 3AaKOHOB, HU
HOPMaJIBHOI'O (PUHAHCUPOBAHUS, HA JIMYHBIX
KOHTAKTAaX, HA OTHOIIECHUSX CTAPAEMCS PENIATh
3THU BOIIPOCHL 1 mapaIoKC B TOM, YTO UMEHHO
9THUM MbI HE JA€EM CUTI'HAJIA HAINMM YUMHOBHHKAM
O HEOOXOTMMOCTH IIEPEMEH, U HACYIITHOCTh
Ha3PEBIIUX IIPOGJIEM /ISt HUX HE OYEBU/IHA.

Becegosaia Cepreiit TOPIIAYEB, <BpeMs KOJITIOOHHIQ»
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least now our leaders will have enough political will
to resolve this problem.

Oil prices were high, everybody was happy, money
was coming to the budget. And what about the future?
There were talks about this issue, but nobody seriously
thought of it. Today, the Government can easily resolve
this problem. It needs just to impose oil-production tax
in the amount of some basis points, that’s all. This tax
can be levied as part of the mineral extraction tax, or it
can be levied in the regions which have fewer problems
with oil production. Oil and gas production companies
operate in different regions of the country, but the tax is
equal for all. However, some companies have a very good
or a new stock of wells, but they pay the same amount
of tax as the companies, that have a stock of old wells
and have much more expenses due to well workover,
application of secondary methods of oil recovery
enhancement, etc.

CTT: Another issue is that current legislation
in this field does not manage to reach its ultimate
objective. It means, for example, when the tax
for an oil field with low oil recovery is reduced,
released funds are allocated by the company for
enhancement of oil recovery, and afterwards
the tax increases again, because the oil recovery
rises. Thus, oil production companies are not
interested in these additional expenses. So, we
almost irrevocably lose considerable amounts of
oil reserves.

M.A.: Currently, such reserves simply become non-
recoverable. We will not forecast what will happen to
them in the future. But even today our task is not just to
extract oil, but to ensure maximum oil recovery. There
are certain methods, there are developments in this field,
it is necessary just to ensure proper funding. It means
that we need a national policy in this field, because
funding specific solutions does not resolve the existing
problem but just helps the industry to be afloat. Probably
this is not good, but oilmen form quite a restricted
community, in which many people know each other and
by using personal contacts manage somehow to resolve
these problems, thus maintaining the existing level of
industry development. Probably, such situation holds us
back. If oil recovery went down considerably, probably
proper solution would have already been found, normal
financing and normal rules would have been provided.
And now national decision makers are not concerned
with the issue because it hasn’t yet come to a critical
point. And we do not have laws, do not have funding, but
by using personal contacts we try to resolve this issue.
And the paradox is that we ourselves do not provide a
necessary signal to the authorities about the need for
changes, and the urgency of such changes is not obvious
tothem. ©

Sergey TORPACHEY, Coiled Tubing Times
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MIPAKTUKA

OnbIT NIPUMEHEHNA KONTIOBUHTA
B OAO AHK «BALUHEDTb».

NMEPBbLIE PE3YJIbTATbI PABOT

MO MEXXTPYBbIO

STUDY CASE OF
COILED TUBING
APPLICATION

BY BASHNEFT.

THE FIRST RESULTS
OF OPERATIONS
IN THE ANNULAR
SPACE

.M. MYXAMETIIIHNH, OAO AHK bauraed1p>
D.M. MUKHAMETSHIN, Bashneft

Lamup Mycasuposun Myxamemuiur pOOucs

HOCHCH}{HC ACCATHICTHI OCHOBHOM . 10 oxmaopa 1975 2.6 Hegpmerxamcre. 3axoHuun
3a/1a9ei1, KOTOPYIO CTABST IIEPei COBOM Hedpmexamcruti Hegmanoti mexsuxym
HEPTEIOOBITINKH, CTA/IA PA3PAGOTKA U Ypumckuii 20cy0apcmeerbiil HayuHo-

U IPUMCHCHHUE PAIMOHAJIBHBIX TEXHOJIOTHI, mexHuneckuil ynusepcumem. G 1995 zooa

pabomaem 6 OAO AHK «bauiregdms». 3a 3mo
8PeMA 3AHUMAN OOAHCHOCTIL ONEPAmopa no
006biue Hegpmu, nomougHura oypunsusura KPC,

HAIIPaBJICHHBIX Ha HAUGO0JIEE ITOTHOE U3BICUYCHUC
34114COB HE(PTU U3 YK€ SKCILTYATHPYEMBIX

MECTOPOXAeHUU. C KaXKbIM I'OJIOM U3BJICYEHUE Gypunsiyuxa KPC, macmepa KPC, 8edyuyezo
34I14COB HA MECTOPOKACHUSX, PA3PA0ATBIBACMBIX urncenepa KPC, 2naero20 uricernepa
OAO AHK «banae@Tb», CTAHOBUTCS BCE 000 Kypackosckoe ynpasnerue I[IKPC.

B Hnacmosauwee epema pabomaem 6e0YUulUM

00J1e€e TPYJJOEMKUM U TPEOYET IIPUBJICUEHU A
OITO/THHUTEIBbHBIX MATCPHAJIbHBIX PEC COB uHJICeH@p on Omaeﬂap CMOHIMA CREANCUH
. b pECypCoB. OAO AHK <bautredniv».
Haubonee pe3ynbTaTUuBHBIE U 3(DPEKTUBHBIE
r€OJIOrO-TEXHUYECKHE MEPOIIPUSITHS, Damir Musavirovich Mukbameishin was born on
0BECIIEYUBAIONIHE YBETNYCHUE JOOBIYU HEDTH, October 10, 1975 in Neftekamsk city. He graduated

[from Neftekamsk Oil College and Ufa State Scientific

CBSI3AHBI C [IPUBJICYECHUEM OGPUTA]] KAITUTAJIBHOT'O . - - ¢
P il and Technical University. Since 1995 bas Mr.

PEMOHTA CKBAXMH. B 5TOM CBAH UCCFOHHH yKe Mukbametshin worked for Bashneft Comparny.
HH'Y KOTO HE BBISBIBACT COMHEHMH TOT (DaKT, He held the positions of oil production operailor,
YTO JJAJIbHENIIASI UHTECHCU(PUKAIUS IIPUTOKA U assistant workover driller, workover driller, chief
MTOBBIIIEHUE HEPTEOTAYH [1JTACTA BOZMOKHBI workover driller, leading workover engineer, chef

engineer of Kuraskovsky Workover Department, LLC.
Fornow be bolds a position of leading engineer of

TEXHOJIOIMH 1 000pyAoBaHUA. OJHUM U3 HauOOJIee Workover Department at OAO ANK Bashneft.
TEXHOJIOTMYHBIX U MEHEE 3aTPATHBIX CIIOCOOOB,

B OCHOBHOM 34 CYCT ITPUMCHCHM A HOBBIX
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06€CIEYNBAIOINM NOAJEPKAHUE TPUEMUCTOCTH
U IPOU3BOANUTENBHOCTH CKBAKUH, SIBJISCTCS
MPUMEHEHUE KOJITIOOMHTIOBOH YCTAHOBKH,
OCHOBAHHOE H4 UCIIOJIb30BAHUM CTAJIbHBIX THOKHX
Tpy6 (I'T).

Ha mectopoxaennsax OAO AHK bamued s>
BHE/IPEHBI TEXHOJIOTMUHU ITO KOMILJIEKCHOM O6PabOTKE
I13I1 HarHeTaTE/IbHBIX CKBAKUH C IPUMEHEHUEM
YIJIEBOJIOPOAHBIX PACTBOPUTENEH, KUCIIOT, 4
TAKXKE METO/] F'H/IPOCBAOUPOBAHM A CKBAXKUHEI
(APEHUPOBAHUE IIJIACTA METOJOM 3aKAYKH BOJBI U
CTPABIUBAHUSA C UCIIOIB30BAHUEM SHEPIUH IIACTA).
Taxoke BHEZPEHBI TEXHOJIOTUU IO KUCJIOTHBIM,
MEHOKUCIOTHBIM U HE(PTEKUCTOTHBIM OOPaO6OTKAM.
VCIIENTHOCTh PA6OT P 3TOM JOCTUTAET 96,3%.
OCHOBHBIM NPEMATCTBUEM TS JOCTHUKEHUS
MOJIHOTO OXBAT4 ABJIAETCS HEMOAIOTOBIEHHOCTD
CKBAXXHUH K IPOBEAECHUIO PEMOHTOB (IEPEKPBITHE
MHTEPBAJIA NEPPOPALINU, HATUYUE YTONIIECHHBIX
epeBOHUKOB B KostoHHE HKT, Hain4uune nakepos
C MaJIBIM IUAMETPOM IIPOXOJHOT'O OTBEPCTHUS,
HETEPMETUYHOCTD YCTAHOBJIEHHBIX ITAKEPOB).

B HacTosmiee BpeMs TapK KOJITIOOMHIOBBIX
YCTAHOBOK ITPOoN3BOACTBA C3AO «Pyuagmant» B
OAO AHK «bamnedTb» ABIAETCA OTHUM N3 CAMBIX
oonpmux B Poccnn u npeacTasnsgeT CO60m
7 YCTAHOBOK, B TOM 4ucJjie ogHa M20, ogrna M1001
U 151Th ycTaHOBOK MK10T. ITocie1HsIS YCTAHOBKA,
nonydyeHHas B Mae 2009 roga (MK10T), asisercs
MOJEPHU3HUPOBAHHON MOAENBIO IS PA6OTHI 1O
MEXTPYOHOMY IPOCTPAHCTBY C npuMeHeHueM I'T
MaJjIoro JuameTpa (25,4 MM) B HE(PTSAHBIX CKBAKHMHAX,
O60PYIOBAHHBIX CTAHKAMU-
Kadankamu. ClneayeT OTMETUTD,
Y9TO 3TO MOKA EAUHCTBEHHASA
MOjesib B Poccuu ¢ 4acTU4YHO
06JIETYEHHBIM HHXEKTOPOM
C TAT'OBBIM ycunnueMm 8 T. B
Tabnuie 1 npuBeeHa JUHAMHKA
pocTa mapKa KOJITIOOMHIOBBIX
YCTAHOBOK U UX TEXHUYECKHE
XAPAKTEPUCTUKH.

Hcropus passutus
konTio6mHra B OAO AHK
«bamuedTh> 6€peT HAYAJIO C
npuobpereHns B KoHue 2003
I'oZla KOJITIOOMHI'OBOU YCTAHOBKY M20 IIPpOMU3BOACTBA
C3AO «PugManm» € rpy30nOAbEMHOCTBIO MHIKEKTOPA
24 1. B 2004 rogy B KOMITAHUIO ITIOCTYITUIA
HOBAs1 KOJITIOOMHIOBAs1 yCTaHOBKA M1001. C
HCIOJIb30BAHUEM JIBYX ITUX YCTAHOBOK ObLIIO
OTPEMOHTHUPOBAHO 185 CKBAXMH B TyHIMa3HHCKOM
HT Y, a ¢ 2005 roga npoBOAATCS pabOTHI BO BCEX
HI'TV AHK «bantHep 1.

C npuo6perenuem B 2006 rofly TPEThei yCTAHOBKU
MKI10T KOIM4YeCTBO PEMOHTOB YBEJIUYUIOCH U
cocTaBuiIO 281 peMOHT. HOBOE NONOIHEHME TAPKA

4

principal objective of oil producers

during the last decades has been

the development and application
of rational technologies aimed at total recovery of oil
reserves from the fields already in use. Every other
year the recovery of oil from fields owned by Bashneft
is getting more complicated and requires additional
material resources. The most successful and effective
geological and technical activities providing for
enhanced recovery were prompted by well workover
crews. Traditional well workover technologies that
can solve the problem are limited. The limits have
been already reached for most of the fields under
development. In this respect, nobody doubts that
new technologies and equipment are necessary for
stimulation of flow and production enhancement.
One of the most advanced and least costly devices
providing for steady flow and production is a CT unit
with coiled tubing.

At its fields Bashneft applies the technologies of
treating the bottom holes of the injection wells with
hydrocarbon dissolvents and acids. It has also tried
the method of hydro swabbing of the well. Drainage
of the formation by pumping water and drain with
the forth of the formation is used. The efficiency
of such operations is 96.3%. The main obstacle for
obtaining 100% result is that the wells are not ready
for the workover (blocking of the perforation interval,
presence of thick mandrel substitutes in the string
and packers with low orifice diameter, leakiness of
the installed packers). Acid, foam/acid and oil/acid
treatment technologies have been launched as well.

MocnepHssa ycTaHOBKA, nonyyeHHas B Mae 2009 roga (MK10T),
IBNIAIETCS MOAEPHU3NPOBaHHOM MOAENbIo ANna paboTbl No
MeXTPYyOHOMY MPOCTPaHCTBY C NpuMeHeHneM I'T manoro
avameTpa (25,4 Mm) B He(THbIX CKBaXKMHax, 06opyaoBaHHbIX
CTaHKaMM-Ka4vankammu.

At the moment Bashneft has one of the largest
fleets of CT units in Russia. 7 units produced by NOV
Fidmash include one M20, one M1001 and five MK10T
units. The latter (MK10T), purchased in May 2009 is
amodernized unit for working in the annular space
with coiled tubing of small low diameter (1 inch) in oil
wells equipped with beam-pumping units. It should
be noted that at the moment it is the only model in
Russia with partially lighted injector and drag power
of 8 tons. The growth of the fleet of CT units and their
technical specifications are supplied in Table 1.
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YCTAHOBKAMU ITPOU3BO/ICTBA
C3AO «Pujgmal» IIpouLIo B
2008-2009 rogax, 1 Ha TEKYIUHA

Tabnuuya 1 — lapk KOAMIOOUuUH20861x ycmanoéox OAO AHK «Bawnedpms»
Table 1 — Bashneft's fleet of CT units

MOMEHT IAPK COCTABJISACT 7/ e T'0d nocmynaenus Mapra ”Mmm5gz%g$})’?'¥““03”% waccu,
e . ers
€IUHUIL. 32 IEPUOJL pAOOTHI C Year of acquisition CT unit class, chassis, CT diameter
2003 roga no HACTOSIIEE BPEM S
BCETO IIPOBEICHO 6oee 2300 M20 na 6ase M3KT (c ouamempom I'T 38,1 mm)
b A M20 on the basis of MZKT (with OD 157)
pPeMOHTOB (pUCYHOK 1). Kak 1 2003
BH/THO U3 IUATPAMMBL, OCHOBHAS Tnzosoe ycunue undcexmopa 24 m
The drag power of the injector is 24 tons
OIS IPOBOANMBIX PEMOHTOB
MIPUXOUTCS Hd HATHETATE/IbHBIC MI1001 na 6ase MA3 (c ouamempom I'T 38,1 mm)
CKBasKkUHBL Ha 106bIBAIONEM 5 2004 M1001 on the basis of MAZ (with OD 15”)
¢donze c npumenenueM I'T 254 mm Taz2080€ ycunue uHicexmopa 12 m
B 2009 roay rpousse/ieHo 50, The drag power of the injector is 12 tons
a B 2010 rogy njiaHupyeTcs MKI0T na 6asze MA3 (c duamempom I'T 38,1 mm)
100 ckB/oniepanun. MKIOT on the basis of MAZ (with OD 15”)
3 2006
Kpowme Toro, yxe B Ieppom Ts2060€ ycuaue urxcexmopa 14.m
TIOJIYTOAWH TCKYIIECTO I'oJa B The drag power of the injectoris 14 tons
& » %
OAO AHK « BamHecpr > 15% MKI10T na 6ase MA3 (c ouamempom I'T 38,1 mm)
BCEX KUCIOTHBIX OGPA6OTOK MKI0T on the basis of MAZ (with OD 157)
Ha JOOBIBAIOIIUX CKBAKHUHAX 4
Taz060e ycunue unxcekmopa 14 m
[TPOBE/ICHBI C TPUMCHEHNUEM The drag power of the injector is 14 tons
€IMHCTBEHHON YCTaHOBKHU MK10T 2008
MKI0T Ha 6ase MA3 (c ouamempom I'T 38,1 mm)
NAMETPOM TPYOHBI 254 MM. g
€ AMAMETPO py6 >4 MKI0T on the basis of MAZ (with OD 157)
Ha pucynke 2 npegcrasieHa 5
CXema IPOBEACHU A Tazosoe ycunue umnxcexmopa 14 m
The drag power of the injector is 14 tons
TCXHOJIOTUYCCKOT'O ITPOI1ICCCA
10 06p26OTKC IOOBIBAIOINX MKI0T na 6ase MA3 (c ouamempom I'T 38,1 mm)
CKBAKMH C IPUMEHEHUEM - MKI10T on the basis of MAZ (with OD 1.5”)
I'T gmameTpoMm 25,4 MM 11O Taz060e ycuue unxcexmopa 14 m
MEXKTDVOHOMY IIDOCTDAHCTBY. The drag power of the injector is 14 tons
py YIPOCTP Y- 2009
besycnoBHO, faHHAA MKIO0T Ha 6ase MA3 (c ouamempom I'T 25,4 mm)
TEXHOJIOI'US SIBJISICTCSA OJHUM MKI0T on the basis of MAZ (with OD 1.5”)
7
U3 HAauOO0JIEE IEPCIIEKTUBHBIX Treo60e ycunue unrcexmopa 8 m
IKCIIPECC-METOAOB The drag power of the injector is 8 tons

BOCCTAHOBJIEHUS U YBEJTUYEHUA
POU3BOAUTEIBHOCTHA
JTOOBIBAIOIITNX CKBAKUH.

Bkpartiie CyIHOCTb TEXHOJIOI MU 3AKII0YAETCA
B ciieayomeM. Ha mepBom aTane npoBoaAaTCA
MOJAIOTOBUTEJIBHBIE PA6OTHI, CBA3AHHBIE C
(PUKCUPOBAHMEM ITOJIMPOBAHHOTO IITOKA B HUKHEM
MTOJIOKEHHUH U OTKH/IBIBAHUEM B CTOPOHY I'OJIOBKUA
Oaancupa. Kak BUJHO U3 pUCYHKA 3, [10CJIE
MOHT2>KHBIX pa60T HA YCThE TPyOa IPOITYCKACTCS
4epes I'yCak, MHKEKTOP, TEPMETU3ATOP U
IIAPOBBIM KPAH, 4 3ATEM IIPOXOJUT B MEKTPYOHOE
MIPOCTPAHCTBO YEPE3 IKCLEHTPUYHOE OTBEPCTHE B
YCTBHEBOM ApMATYPE (1A IIPOBEAECHUA
I'MC) 1 npu NOCTOAHHOU ITPOMBIBKE
JIETA3UPOBAHHON HEPTHIO CITYCKAETCS
MEXK /1Y SKCIUTYyaTAIIMOHHOM KOJIOHHOM
1 HACOCHO-KOMITPECCOPHBIMU
TPy6aMHU 1O HYKHOI'O MHTEPBana. I
ouncTtku I13IT ot CITO npou3BOANTCA
34KA4YK4 PACTBOPUTEIA, KOTOPBIA
MOCJIE PEAKITUN IPOMBIBAECTCS
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The history of CT development in Bashneft dates
back to late 2003, when a CT unit M20 produced by
NOV Fidmash with a 24-ton capacity injector (pipe
handling mechanism) was acquired. In 2004, the
company got a new CT unit M1001. The two units
helped to service 185 wells in Tuimazinski O&G
division. In 2005, the same operations started at
all divisions of Bashneft. With the acquisition of
the 3rd unit MK10T in 2006 the number of service
operations reached 281. A new generation in
Fidmash fleet appeared in 2008-2009 and includes

[aHHasg TexHOnorns ABngeTcs ogHUM 13 Hamnbonee
nepcnekTnBHbIX 3KCNpecc-MeToa0B BOCCTaHOBJIEHNA U
yBeJIM4eHNA NpOoOnN3BOANTEJIbBHOCTU lEl,06bIBaIOIJ.I,l/IX CKBa>XWH.
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Taonuua 2 — Pe3ynsmantvl 00padomox 000sleéalomux ckéaxcun 6 2009 zody
Table 2 — Results of enbancement operations at the production wells in 2009

élr‘: g 2 2'3065’:;3, Cpeonee 3nauenue na 1 cxeanucuno-onepauuio
Kon-60 a(«)ﬁ eKmomna
HIIY cmmoicug 6 1.07.2010, m TeGum
L 2009 200y Additional Hdeoum negdpmu 0o
Division Number of wells production oo6pabomxu, m :glﬁ'ggrz’?;”fn Jon. ()(')qua,m
in 2009 promptedby | 04l debit before Y gl
raised efficiency, | enbancemont. t Oil debit after | production, t
as of 01.07.2010, t ’ enbancement, t
Huwumbatinemo
e 10 1592,9 13 28 159.3
Yexmazyuiredmeo 15 58207 06 25 3886
Chekmagushneft ’ ’ ” ’
Apnarnegpmo
Arlanneft > 14221 15 33 2844
Kpacroxonmckregpmo
Krasnoholmskneft 20 7684,5 23 57 384,2
Hmozo
50 16530,2 14 30 330,6
Total
JIETa3UPOBAHHON HEPTHIO. B 3aBUCMMOCTH OT 7 units at the moment. Over 2300 service operations
THUIA KOJUIEKTOPA 3AKAYUBAETCS COISHAS UIH have been performed since 2003 (Figure 1). Asyou
IJIMHOKUCIOTA. [Tocsie pearupoBaHus U IPOMBIBKU see from the diagram, most the service operations
CKBAKUHBI TPOU3BOAUTCS TOABEM I'T 1 IEMOHTAXK were done at the injection wells). The 1”7 coiled
060PyJOBAHUS. tubing was applied in 50 well operations in 2009 and
B Tabnulie 2 NpUBEEHBI PE3YJIBTATHI PA0OT MO their number is planned to reach 100 in 2010.
YBEJIMYEHUIO TPOU3BOAUTENBHOCTH, TPOBEJCHHBIX Besides, in the first half of 2010 Bashneft made
B 2009 rogy Ha 50 JOOBIBAIOMUX CKBAXKUHAX. 15% of all its acid treatment operations at the
Pa6oTtel npoBoaninchk B HIY «mumMo6anHedTh», production wells with the help of a single unit
«HekMarymHepTh», <ApJIaHHEPTH> U MK10T, 1” OD.
«KpacHOXOMMCKHEDTDB>. [1J151 06PAOOTOK ObLIN Figure 2 demonstrates a wellhead with the
BBIOPAHBI MAJIO/ICOUTHBIC CKBAXKUHBI (GKUJIKOCTb — equipment mounted specially for 1”7 OD coiled
o1 0,8 1o 3,1 M3/cyr, HedTb — o1 0,6 1O 2,3 T/CyT). B tubing operations in the annular space of the
PE3YAbTATE ACOUTHI HE(PTU BEIPOCIN HA 2,5—5,7 T/CYT. } production wells. The technology is clearly one of }
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Figure 1 — Growth of well workover operations
involving CT units
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Taonuua 3 — Pe3yasmamost 00pabomox 000si8aroujux ckeadxcun é 2010 200y
Table 3 — Results of enbancement operations at the production wells in 2010

Cpeonee 3nauenue Ha 1 cKeaxicuno-onepauuo
Kou- Jon. 006biua, .
0J-60 m. na Average value per 1 well operation
HIZAY creacun 6 01.07.2010
Divisi 2010 200y Additi 1 Jdeoum negpmu 0o | Jeoum negpmu nocae Jlon. d06vtua, m
ELESIOn Number of wells 7 PLrong o6pabomru, m oopabomxu, m . b
in 2010 production, as : . : ; Additional
0f01.07.2010, t Oil debit before Oil debit after roduction. t
enbancement, t enbancement, t p ¢
Huwumbatinegdpms
Ishimbaineft 21 63878 17 38 304,2
Tymasaredime 21 13305 16 35 634
Tuimazaneft
Hmoezo
Total 42 77183 L7 36 183,8

JononHuTenbHas 1066192 HEPTH OT 0OPabOTOK

2009 roga Ha 1.07.2010 cocrasuina 16530,2 T uiu

330,6 T HA OJIHY CKBAaKUHO-OMeparuio. Habmomaercst
CHMIKEHHE OOBOJJHEHHOCTHU JOOBIBAEMON IPOAYKIIUHA
— B cpeaneM no HIZTY Ha 5,2%. DPPEKT NPOAOIKAETC
110 36 (72%) CKBAXKMHAM.

B 2010 rogy IyIaHUPyeTC IPOBECTH PabOTHI HA 100
CKBaKMHaX (Tabimna 3). Ha 1.07.2010 o6padoTaHo 42
JIO6BIBAIONINE CKBAKHUHBL B HITY «MmuMmobanineTh» 1
«T'yrimazaHedTb>. JJONOIHUATENBHAA JOObIYA HEPTHU OT
06paboTok 2010 roga Ha 1.07.2010 cocTaBuia 77183 T

In total, the annular CT unit was used to service 92 oil wells,
which resulted in the additional 24 248.5 tons of oil.

nnu 183,8 T He(PTH HA OJHY CKBA’KHUHO-OIEPALIHIO.

Bcero KonTIo6MHIOBOM YCTAHOBKOU ITO
MEXTPYOHOMY IPOCTPAHCTBY O6PA6OTAHO
92 He(TAHBIE CKBAXKUHBL, YTO MO3BOJIUIO
JIOTIOJTHUTEIBHO JJOOBITH 24 2485 T HEPTH.

B kauecTBE NpUMEPA OLIEHKH 9KOHOMHYECKOTO
addeKTa OT BHEIPEHU S KUCTIOTHBIX OOPA6OTOK C
KOJTIOOMHT'OM MOXKHO IIPHUBECTHU PE3YIBTATHI PAOOT 32
2009 rox Ha 15 ckBaxxknHax HITY «dekmarymHedTb» —
YHCTAsI IPUOBLIb COCTABIIA 3865 THIC. pyO. Ipu
CPENHEM CPOKE OKYITAEMOCTH 3,9 MECAIA.

Be3yCc/IOBHO, CTOMMOCTb PEMOHTA BO MHOTOM
34BHCHUT OT €I'0 NPOJOJIKUTENIBHOCTUA. CpeHAA
npogoKnTENLHOCTL KP-7. OII3 B OAO AHK
«bamuedTe> npu TpaguinoHHoM KPC B 1-m
noyroauu 2010 ropa cocrasuia 164,4 vaca, ac
npumenenuem 'HKT — 39,8 gaca, T.e. npuMeHeHne
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the most advanced express methods of restoring and
enhancing production.

This is a short summary of the technology. The first
stage includes preparation works related to fixing the
polished rod in landed position and putting the mule
head aside. As you can see from Figure 3, after wellhead
assembly, the tube is passed through the gooseneck,
injector, sealer and ball valve and then goes to the
annular space through the eccentric opening in the

X-mas tree (for logging). With a steady washing by
degassed oil it runs down between the production

Pucynox 2 - Yemoe
CK8ANCUNDL,
1n0020MOo6aeHHOe
onanpoeedenusn
pabom no
mexncmpyonomy
npocmpancmay

Figure 2 — Wellbead ¥
prepared for
annular space
operations
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string and oil well tubing till the necessary interval.
Then, according to the already existing technology,

a dissolvent is pumped in, which is washed out by
degassed oil after the reaction. Depending on the type
of the collector a hydrochloric acid or MA is used.
After reaction and washing off the well coiled tubing is
pulled out of hole and the equipment is demounted.

Table 2 supplies the results of recovery enhancement
operations held at 50 production wells in 2009. The
operations were performed in the oil producing
divisions Ishimbaineft, Chekmagushneft, Arlanneft
and Krasnoholmskneft. Low debit wells (liquid — from
0.8 to 3.1 m3/d, oil — from 0.6 to 2.3 t/d). Asa result the
oil debits grew by 2.5 — 5.7 t/d. The additional volume
of oil from enhancement operations of 2009 was
16530.2 t or 330.6 t per 1 well operation for the data of
1.07.2010. The average degree of water content in all
divisions fell by 5.2%. And it is still continuing to fall in
36 wells (72%).

Operations at 100 wells are planned to be held
in 2010 (Table 3). Forty-two production wells in
Ishimbaineft and Tuimazaneft had been treated
before 1.07.2010. The additional oil production from
operations of 2010 amounted to 7718.3 t or 183.8 t per
1 well operation, as of 1.07.2010.

In total, the annular CT unit was used to service
92 oil wells, which resulted in the additional
24 248.5 tons of oil.

The results of operations at 15 wells of
Chekmagushneft in 2009 illustrate the economic
efficiency of CT acid treatment. The net profit was
3,865 thousand rubles with the average pay off term of

Pucynox 3 — 006:a3Ka)ycmvsa CK8ANCUHBL
Figure 3 — Wellbead setup

39 months.
THOKHUX TPYO NO3BOISAET COKPATHUTD BPEMSI PEMOHTA Clearly, the cost of service largely depends on its
6o7ee 4eM B 4 pa3a o CPABHEHUIO C TPAUITMOHHBIMHU term. The average time of traditional well workover in
TEXHOJIOI'USIMU. Bashneft is 164.4 hours, while CT service takes only
TakuM 00pa30oM, B 3aKJIIOUCHHUE CJIEYET OTMETUTD, 4YTO 39.8 hours. It means that the application of coiled
KOJITIOOMHI'OBBIE TEXHOJIOTUU UMEIOT Psif] IPEUMYIIECTB tubing makes the operation time 4 times shorter as
nepeg rpaguinuoHubM KPC, cpein KOTOpBIX: compared to traditional technologies.
¢ pabora 6e3 nogbema F'HO; In conclusion it should be noted that CT technologies
* BO3MOXKHOCTbD IIPOBEACHUA HEOI'DAHUYEHHOI'O have a number of advantages as compared to
xonuuectsa OI13 32 onny CIIO; traditional workover technologies:
* BO3MOXXHOCTb IIpOBeicHUSA paboT KPC 6€3 riyieHus; * no need in lift of downhole pumping equipment;
* 3HAYUTEIBHOE CHMUXXEHUE MPOAOJLKUTEIBHOCTU PEMOHTA  * possibility of holding an unlimited number of BHT
U €I'0 CTOUMOCTY,; during 1 RIH/ROOH;
* BBICOKAA KY/IBTYyPa IIPOMU3BO/CTBA, * possibility of doing workover operations without
* HEOCIIOPUMBIM JJOCTOMHCTBOM KOJITIOOMHI'OBOM well killing;
YCTAHOBKM ABJIACTCA 3KOJIOTUYHOCTD €€ IIPUMEHEHM, * substantial reduction in cost and time of service;
KOTOpAas JIOCTUTAETCS 34 CUET OOECIICUCHU * high production standards;
IF€PMETUYHOCTHU YCThS CKBAKMHBI Hd BCEX TAIIAX » an undisputable advantage of a CT unit is its
BBITIOJIHCHUSA BHY TPHUCKBAKMHHBIX OIEPAIAI, environmental friendliness reached by leak-
HA4YMHAA C IOAI'OTOBKH KOMIIIEKCA PEMOHTHOI'O proofness of wellhead during all stages of downhole
O60PYAOBAHUS, U BILJIOTH /IO €TO CBEPTHIBAHUSL. B CBA3U operations starting from preparation of service
C 3TUM MCKJIIOYAIOTCA 3aIPA3HEHNE OKPYKAIOEH equipment till its disassembly. Thus, contamination
Cp€Abl TEXHOJIOI'MYECKON U IVIACTOBOM XKUAKOCTAMU, of environment with technological and formation
4 TAK)KE BO3BHUKHOBECHUE CUTYALUM, CBI3AHHBIX C liquids is eliminated, just like situations related to
HePTEra30BOJONPOABICHUAMU.  © pipingof gasand oil. ®
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Hcmoans3oBanue Use of a Hydraulic
ruapasamndeckoro Tubing Cutter
ckBa:KuHHOro When Conventional
Tpyoope3daymapomraer E-Line Devices
nposBeaeHue KPC Were Inoperable
HAa cynepruranTckom Facilitates
MecTopo:kaeHuu Workover in Giant
Ka3axcrana Kazakhstan Field

Herned BOCC, Weatherford International Ltd.
Detlef BOSS, Weatherford International Ltd.

BBEAEHUE

Mecropoxaenue BocTounbii Kamaras, pacrionoxXeHHOE
Ha ceBepe Kacnuiickoro Mopsi B KOHTPAKTHOM O6IaCTH
Kazaxcrana, UMeeT IIomaab NPUOIU3UTENBHO PABHYIO
75 Ha 45 kM. OHO 6bLJI0 OTKPBITO B 2000 rofy U ABIIETCSA OJHUM
13 HAUOO0JIEE 3HAYMMBIX OTKPBITHI 32 NOCIeJHUE 30 JIET.

DTO KPyIHEUIIEE MECTOPOXKIECHUE 32 IIPELEIAMU BiIr>XHEro
BoCTOKA, €T0 3aIJIAaHUPOBAHHAS TPOU3BOIUTEIBHOCTD
OM3Ka K TAKOBOH y MECTOPOXK/AECHUSA ['aBap, PACIIONIOKEHHOTIO
B CayioBcko Apasuu. HedTh UMEET JIOTHOCTD B 45°AP],
BBICOKMH I'a30BbIi (paKTOP 1 60JIbIIOE cofepKranue H,S Brase
(mopsaaka 19%). Bocrounbiid Kamaran XapakTrepuayeTcs TAKXKE
YPE3BbIYANHO BBICOKHUM IIACTOBBIM JaBiieHueM (80,0 MITa).
Bce 3TO CO3/4€T CYLIECTBEHHBIE TPOOIIEMBI ITPH O6YyPEHUHN U
3aKAHYMBAHUM CKBAXHUH JJAHHOT'O MECTOPOXKEeHU. EC/Iu mpu
3TOM YUYECTD, YTO INTYOUHA IPOAYKTUBHOTIO IJIACTA COCTABIIAET
4500 M, HOTOAHBIE YCIIOBUA MOTI'YT U3MEHATHCA OT —40 °C
3uMOM 10 +40 °C 1€TOM, TO CTAHOBHUTCS MOHATHBIM, HACKOJIBKO
CJIOKHOU SIBJISIETCS JII06ASI CTAIUS Pa3paboTKU. B1o6aBok
MECTOPOXK/JECHUE PACTIONOKEHO HA MEJIKOBOZALE, KOTOPOE C
HOSI6PS IIO MAPT HOKPBITO JIB/IOM, YTO TPEOYET UCIIOIb30BAHM S
CIEUATBHO PA3paA60TAHHBIX KOPAOIIEH-TIEJOKONIOB. K TOMY ke
ceBep Kacnurickoro Mopst NOJBEPKEH ObICTPBIM KOJIEOAHUAM
YPOBHSA MOP# (BIJIOTH JJO OJHOT'O METPA) B TEYEHUE BCET'O I'OZjA
M3-34 IITOPMOBOI'O HATOHA U BETPOB. COYETAHUE JIEJTHOTO
MOKPOBA, MEJIKOBO/ b U KOJIEOAHU YPOBHS MOPSI CO3/1A€T
3HAYUTEJIBHBIE TPYAHOCTH C IOTUCTUKOMN B JJONIOJIHEHHE

K IIpo6aeMaM ¢ OypPEHHEM, 3aKAHUYHMBAHUEM U IOOBIYCH,
O6YCIOBIEHHBIM IIPUPOAHBIMUA CBOUCTBAMH IPOJYKTUBHOTO
IIACTA.

Ha ¢poHe CypOBBIX IPHUPOAHBIX YCIOBUI U TEXHOJIOTMYECKUX
TPYAHOCTEN 10045 33/1a494, CBA3AHHAS C OYPEHUEM WU
3aKaHYMBAHUEM, CYIIECTBEHHBIM OOPAa30M OCJIOKHAETCA. Tak
IPOU30ILIO U C HeAaBHEH onepanueii o KPC, Heo6Xo1uMoCTh
B KOTOPOW B KOHEYHOM CU€Te Obl/Ia BbI3BAHA HEPEMEHHON
PO6JIEMOI C OCTABJIIEHHBIM B CKBA>KITHE MHCTPYMEHTOM.
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INTRODUCTION

The Kashagan East field which is located in the
North Caspian Sea contract area extends over an
area approximately 75 x 45 kms, was discovered
in July 2000, and is one of the most significant
discoveries in the past 30 years. It is the largest
outside the Middle East with a projected output
capability close to that of the Ghawar field in
Saudi Arabia, with its 45°API gravity crude oil,
high gas/oil ratio, very high H,S content in the gas
(in the order 19%), together with its heavily over
pressured reservoir of some 800 bars (11,600 psi),
Kashagan East field presents significant drilling and
completion challenges. This, combined with the
reservoir depth of some 14,764 ft. and the extreme
weather conditions which can vary between —40 °C
in winter and +40 °C in summer, presents major
difficulties during all phases of development.
Adding to these difficulties is the fact that the
field underlies very shallow water which is
frozen from November to March which presents
the requirement for ice breaking with specially
designed service vessels. Furthermore the Northern
Caspian Sea is subject to rapid sea level fluctuations
of up to one meter during the balance of the year
due to storm surges and winds. This combination of
ice, shallow water and sea level fluctuations creates
significant logistical challenges in addition to the
drilling, completion and production challenges
posed by the nature of the reservoir.

Against this background of technical complexity
and environmental challenge any problems
involved in drilling and completion are significantly
magnified and so it was with a recent well workover
which was eventually necessitated by an unresolved
fishing problem.



CraH/apTHAS CXEMA 3AKAHUYUBAHU S CKBAXKUHEI
npegycMarpusaet Hannaue KononHsel HKT nuamerpom 139,7 Mm
C 25%-m copeprrkanreM Xxpoma. KOJIoOHHA 3aKaHYMBAETCS
BCTPOEHHBIM HEU3BJIEKAEMBIM ITAKEPOM, KOTOPBII YCTAHOBJIEH
Ha/Jl ITACTOM. IToaTOMY ITpu HEO6XOAUMOCTHU IpoBeAeHUs1 KPC
kononHa HKT foyxHa 6bITh pa3pe3aHa B O6IACTHU HAJ| TAKEPOM,
a U151 OBJIETYECHUSI JIIOOBIX ABAPHUHHO-BOCCTAHOBUTEIBbHBIX
PaboT CeAyeT NPOBOAUTD (PPE3ECPOBOUYHBIC PAOOTHI.

B 2007 rogy B OHY U3 TAKUX CKBA>KHUH ObLIT OITYIIIEH
CTAHAAPTHBIA MHOI'OPBIYAXHBIN KaBepHOMEP. OHAKO BO
BPEMS [TO/'bEMA UHCTPYMEHT 3A1CTIHIICA 32 3200 HbBIH
KJIAIIAH-OTCEKATE]Ib, PACIIOJIOKEHHBIM HA BBICOTE 278 M.

B nTore npou3onuio PazbeAUHEHUE KAOEIbHOU MY(DTHI,

U KABEPHOMEP YIIaJI HA YPOBEHbD 326051, ['nbkas Tpy6a (I'T)
JuaMeTpoM 50,8 MM OblL/Ia CIYIIEHA B CKBAXKUHY U YCIIEIITHO
U3BJIEK/IA YIABIIUA HHCTPYMEHT. I10CIIE 3TOrO B CKBAXKUHY
CITyCTUJIN PE3EPBHBIN KABEPHOMED, B HUXKHEI YaCTU KOTOPOT'O
3aKPENUIU CKPEOOK-TA0JIOH BHEITHUM JuaMeTpoM 111,8 Mm.
biarogaps Tako MOAU(PHUKAITUHA KABEPHOMED HE CMOT Obl
[IPOITH CKBO3b HUIIIIEb JUaMeTPOoM 109,6 MM B C1yuae
MOBTOPEHUS TOJOOHOIM TPO6IEMBL [T0 OKOHYaHUHM PAO6OT ObLIA
NPEANPUHATA MONBITKA NOJAHATh KABEPHOMED, HO OH OITATh
3aLETTUJICS 32 3200MHBIN KIAIaH-OTCEKATEIb, IPOU3OILIO
pasbeIUHEHNE KAOETbHOM MY(PThI, © MTHCTPYMEHT BHOBb
OCTaJICS B CKBaKUHE. [Ipy moBTOPpHOM crrycke I'T 6e3 mpobiiem
YAAJIOCh 3aXBATUTBH KABEPHOMEP, OJTHAKO MPOUTHU CKBO3b
KJIAIIAH-OTCEKATEJIb HE IIOIYYasIOCh IO TEX MOP, ITOKA HE ObLIT
MIPUJIOKEH JONOMHUTENbHBIA HATAT B 4,1 TOHHEL ITociie Toro
KaK KOJIOHHY I'T NOAHSAIN HA TIOBEPXHOCTD, OBLIIO OOHAPYKEHO,
4TO BEPTIIIOL PA30PBAICS. TAKUM 06PA30M, N3 CKBAXKUHBI
Y/1AJI0Ch U3BJIEYD TOJBKO KA6€EIbHYIO MY(PTY U BEPXHIOIO

4aCTh BepTaiora. OCTanbHasg 4aCTb MHCTPYMEHTA OCTANACh B
CKBAXXKUHE, 4 JAJIbBHEUIIHE ITONBITKH YAAJIUTD €TI0 IIPU ITIOMOIIN
I'T npoBanuanuce. B peaynprare 6b10 IPUHATO PEIICHUE
JEMOHTHUPOBATH KOJITIOOMHIOBYIO YCTAHOBKY M IIPOJOJIKUTD
JIOBHJIbHBIE PAOOTHI C UCIIOIb30BAHUEM CBEPXIIPOYHOI'O KAOEIA
(CIIK).

OMNEPALNN C NPUMEHEHNEM CTIK

DKCIEPTHI IO TPOBEICHUIO onepanuti ¢ CIIK, a Takxke Habop
CHENUATN3UPOBAHHBIX JIOBUJIBHBIX HHCTPYMEHTOB ObLIIN
33JIEICTBOBAHBI JJI1 PAOOTHI C YCTAHOBKOM, UCIIOJIb3YIOMIEH
OIUIETEHHBIIN Ka6€JIb IUAMETPOM 5,56 MM, CMA30UYHBIM
YCTPOHCTBOM U yCTPOUCTBOM JIJI 3AKAYKH CMA3KHU B KOHLIE
HOsI6ps 2007 roga. [Tocie NpoOBEIEHUS MOHTAXKA YCTAHOBKHU U
TECTUPOBAHUS BCETO OOOPYIOBAHUSA B CKBAXKHHY ObLII CITYIIEH
(crryck Ne 1) aBapUHBIN HTHCTPYMEHT JUAMETPOM 98,43 MM.
OH 3acTpsit Ha TTy6rHE 66 M. TToC/Ie U3BIeUEHU s U3 CKBAKHBI
ABAPUITHOI'O UHCTPYMEHTA U €TO IIPOBEPKU OBLIIN OOHAPYKEHBI
HekoTopsle ToBpex/icHUs CITK. TTOBpEX/ICHHBIN CEIMEHT ObLI
BBIPE3AH, U TOT K€ CAMBII HHCTPYMEHT ObLI HOBTOPHO CITYIIEH
H2a [TyOHHY 296 M, 9TO YyTh HUKE YPOBHSI KJIAITAHA-OTCCKATEIIS,
U OTTAHYT CKBO3b HETO HA34/ 1BA pa3a. IIpu 3TOM MHCTPYMEHT
UCIIBITBIBAJI 3ATPYAHEHUA IIPH TPOXOXK/JCHUH KJIATIaHA-
OTCEKATEJIA, KAKABINA PA3 LEIUIAACh HA YPOBHE 280 M,
MNPEXKAE YEM OKOHYATEIBHO IIPOHTH CKBO3b HETO. CITYCK ObLIT
MIPOJIOJIZKEH 710 YPOBHS 4683 M, Ha KOTOPOM PACITONIOKEHA
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The standard completion design features 5-1/2”
25% chrome tubing to an integral permanent
packer set above the formation. Therefore, should
aworkover become necessary, the tubing must be
cut above the packer and milling operations carried
out to facilitate any remedial operations. On one
such well a routine multi-finger caliper was run in
2007 but during retrieval the tool hung up in the
subsurface safety valve at 912 ft. and eventually
the cable head released causing the caliper tool
to fall to bottom. 2” coiled-tubing (CT) was run
in the well to retrieve the fish successfully and a
back-up caliper tool was run with a 4.4” OD gauge
cutter made up to the bottom so that it could not
pass through the 4.313” nipple profile in the event
the problem reoccurred. Upon completion of the
caliper run it hung up in the safety valve and the
cable head released again leaving a fish in the well.
CT was again run to latch the fish but it was not
possible to pass through the safety valve with the
successfully engaged fish until an overpull of 9000
Ibs was applied. However on breaking out the
string at surface it was found that the swivel had
parted and only the cable head and the upper part
of the swivel had been recovered. The balance of
the fish remained in the well and defied further
attempts to remove it using CT, so it was decided to
rig down the CT and bring in heavy duty wireline
fishing (HDWTF) expertise to tackle the problem.

HDWF OPERATIONS

HDWTF experts, together with an array of
specialized fishing tools were imported to work
with “in country” 7/32” braided cable wireline unit,
lubricator and grease injection equipment in late
November 2007. After rigging up and testing all the
equipment a 3.875” blind box (run #1) was run in
the hole but it held up at 217 ft. It was then pulled
out of the hole (POOH) where upon inspection
some damage to the cable was noted. This
damaged segment was cut off as needed and then
the same tool string (run #2) was re-run to 971 ft.
just below the safety valve and pulled back through
it two times. Each time, the toolstring experienced
difficulty passing, holding up at 919 ft., before
ultimately passing through. The run was continued
to the top of the caliper tool which was tagged at
15,365 ft. and then the BHA was POOH passing
through the safety valve with no indication of drag.
On breaking out the tools the tubular jars and EAJ
were found to be locked-up with metal shavings
(swarf). Another run was made with a BHA
(Run #3) consisting of a 4.5” OD brush and 3.5” OD
wellsweep magnet and the area around the safety
valve from 820-984 ft. was brushed thoroughly
and then the string POOH — there was little sign of
recovery on the magnet. Next a releasable overshot }

Ne 6 (034) Hosi6ps / November 2010 47



MIPAKTUKA

BEPXHASA 4aCTb KaBepHOMeEPa. [Toce 3Toro KHBK 6b11a
IOAHATA HA IIOBEPXHOCTb CKBO3b KJIAIIAH-OTCEKATEb
6€3 KaKUX-TU60 TPYAHOCTEN. [IpU pazbeJUHEHUN
UHCTPYMEHTOB OBLIIO OOHAPYKEHO, UTO MOJIBIE U

JIETKO PETYINUPYEMBIE SIChI ObLIU 320JI0KMPOBAHBI
METAJUIMYECKOU CTPYKKOMU. Ellle OfuH CIIyCcK

(cryck Ne 3) 6611 mpousseicH ¢ KHBK, cocrosameit n3
IIETKYU BHENTHUM JUAMETPOM 114,3 MM 1 MATHUTA LIS
YUCTKH CKBAXKUHBI TUAMETPOM 88,9 MM. O61aCTh BOKPYT
KJIAIIAHA-OTCEKATEIS, HAUUHASA C IITyOUHBI 250 M

Y 3aKaH4YUBAsA NIYOUHOU 300 M, 6bLJIa TOTHOCTBIO
ounmeHa. 3arem KHBEK mogHsaIu — MAarHUT ObLT
NPAKTUYECKU YUCT. 3aTEM B CKBA’KHUHY CITYCTUIIN
(crryck Ne 4) KOJIOHHY CO Cb€MHBIM OBEPIIOTOM,
KOTOPBIH C YETBEPTOU IOIIBITKU 3aXBATHII
OCTABJIEHHBIN B CKBA’KMHE KaBepHOMED. Bb1o
npeAanpuHsaTO 30 IONBITOK BEIOUTD 34CTPSABIINI
UHCTPYMEHT. [IpraraemMoe yCuane Obu1o paBHoO 1,54 T,
OJJHAKO HH O/JHA U3 ITUX MOMNBITOK HE YBEHYAJIACh
ycnexom. Beero, riepe TeM KaK Cpe3aTh KOJIOHHY U
[IOZIHSITH €€ HA IOBEPXHOCTD, OBIIIO TPOU3BEACHO 65
HUCXOIALIMX YAAPOB IO 3ACTPABIIEMY KABEPHOMEDY.
[1yXOrt KaHATHBIA 3AMOK (C (PUKCHPOBAHHBIM
NPOMUIEM JTOBUIBHON MEUKH) U OBEPIIOT AUAMETPOM
88,9 MM, IPUCOETUHEHHBIN K KABEPHOMEDY, ObLIN
OCTAaBJIEHBI B CKBAXKUHE. CO3/TaHUE XOPOIIEH IIJIOMOBI
BOKPYT CKPYYEHHOT'O Ka6€1 C TOMOIIBIO CUCTEMBI
JUIA 3aKAYKH CMA3KU IIPH yCThEBOM JJABJIEHUU

44,3 MITa 0Ka3aJI0Ch CJIOKHOM 33/1a9€1, TO3TOMY
34K434YMK PEIINJI IPEKPATUTD MOIBITKU U3BJIEYb
KasepHoMep ¢ npuMenenuem CIIK 1 7eMoHTHpOBaTh
060PYAOBAHME /1151 JIOBUIBHBIX pa60T. ITocaegyoniyue
MOIBITKH BBIJIOBUTD 34CTPABIINI HHCTPYMEHT IIPH
nomMoIny I'T mpOBaIMINCH U, HOCKOJIBKY JOObIYA

HAa MECTOPOX/IEHUH €IIIE€ HE BEIACh, KABEPHOMEDP
JUIMHOM 11 M ObLJI OCTABJIEH B CKBAXKUHE (Y HUIIIIEJIS
nuamerpom 109,6 mm) Ha rry6une 4697 M [0 TEX 1IOP,
MOK4 PACCMATPHUBAIUCDH AJIBTEPHATUBHBIE BAPUAHTHI
UCIPABJICHUS CUTyaluu ¢ ipuMeHenneM KPC.

ONMEPALINU NO KPC

BpeMEHHO CKBA>KMHA ObLJIA OCTABJICHA KAK €CTh, U
MeTa/uIndecKas CTpyskKa oT HKT noKpsblIa BEPXHIOIO
4aCTb OCTABJIEHHOT'O KABEPHOMEPA TAKUM OOPA30M,
YTO OH HA4aJI BBIMOMHATDL (DYHKILIMY KJIAIIaHAa-
oTceKaTesd. 3aCTPABIINU MHCTPYMEHT IIPOITYCKAJI
drons ¢ 326041, 4 BOT 3aKa4aThb YTO-THOO B CKBAXKUHY
OBLIIO OYEHB CJIOKHO. B PE3Y/IBTATE ITOTO, 4 TAKIKE
COMHEHHI HACYET COCTOSHUS KJIANTAHA-OTCEKATEA
OBLIO IPHUHATO PENIEHUE TPOBECTU KA TAIBHBIIN
PEMOHT CKBakMHBL Oneparnusd 1o KPC 6pu1a Havara
BecHOM 2008 roga. Ha ToT MOMEHT CKBA>KUHBI
KOMILIEKTOBAJIMCh HENPEPBIBHOM KOJIOHHOM HKT,
KOTOPAas 3aKAaHYUBAJIACH SKCILTYATALIMOHHBIM
MAKEPOM, TIOITOMY AJI51 TOTO, YTOOBI BBITAIIUTD
KOJIOHHY, HEOH6XO/IMMO ObLIIO PA3PE3aTh €€ B OOIACTH
HAa/Jl MAKEPOM U 3aTEM PACPPE3EPOBATH MAKED
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Figure 1 —
Hydraulic Cutter

tool string (Run #4) was run in to the top
of the fish and the fish was latched on the
fourth attempt. The fish was then jarred
upon 30 times at 3400 Ibs with no sign
of the fish moving. Sixty-five downward
blows were imparted to the fish prior to
shearing off and POOH. A Dummy Rope
Socket (known fishing neck profile) and
a 3.50” OD Overshot, engaged to the fish,
were left in the hole. Achieving a good
seal around the stranded cable with

the grease injection system against the
wellhead pressure of 443 bars (6427 psi)
proved challenging so the client decided
to abort the HDWTF efforts and rig down
the fishing equipment. Subsequent
efforts to recover the fish with CT all
failed and, since the field was not yet in a
production mode, the well was left in this
state for some time with the fish, some

11 meters long located at the 4.313 nipple
profile at a depth of 15,411 ft. while
workover alternatives were considered.

WORKOVER OPERATIONS

In the interim period the well was
left as is and settlings and swarf from
the tubing covered the top of the fish
in a manner which made it act like a
check valve. Pressure from below could
leak through it but pumping into the
well was very difficult. As a result of this
and concern over the condition of the
safety valve, the decision was made to
work the well over and so in the spring
of 2008 a workover procedure was
commenced. The wells at the time were
completed with a tubing string integral
to the production packer and so to pull
tubing it is necessary to cut the tubing
above the packer and subsequently mill
up the packer to retrieve the tailpipe. The
procedure required the following basic
steps:
« kill the well either in bullhead fashion,
or by circulation with CT, by pumping
Caspian Sea water followed by 193
Specific Gravity (SG) (16.09 Ibs/gallon)
oil based mud,
punch holes (a minimum of 12 being
required) in the tubing string above the
production packer using electric line
to facilitate use of a plasma type Radial
Cutting Torch (RCT) tool to cut the
tubing;
cut the tubing using an E-line deployed
RCT;



JUISL U3BJICYEHU I XBOCTOBUKA. DT4A IIPOLEIypa TPeOOBaIa

BBITNIOJTHEHUSA CIIEAYIONUX ONEPAIIUI:

* IVIYIIEHUS CKBAXKUHBI JIMOO IIyTEM 3a4KAYKHU B I1JIACT (PIIION1A
C BBICOKOU IIJIOTHOCTBIO (BOAA M3 KaCIIMNCKOTro MOps, 32
KOTOPOH cieyeT 6ypOBOI pacTBOP HA HEPTAHOH OCHOBE
OTHOCHUTETBHOU TVIOTHOCTHIO B 1,93 Myt a6COMIOTHOH B
1930 kr/M?) 6€3 nprema 06paTHON LIUPKYJIALIAH, TUOO IPU
nomomu I'T ¢ 06paTHOI UPKYJIALIHEH;

e 1eppOpaLuU OTBEPCTUH (TPEOOBAIOCH MUHUMYM 12 IITYK)

B KOnToHHE HKT HaJ| 3KCITYyaTA1IMOHHBIM TAKEPOM IIPU

IIOMOIIIH IJIEKTPOKAOEIST, KOTOPBIH JTOJIXKEH 6bLIT OOJIETYUTD

npumeHeHue naasMmeHnoro I'PPTI piia pe3ku HKT,

pesku HKT npu noMoInu CNyCKaeMOro Ha 3JIEKTpOoKabese

I'PPTL;

¢ u3BneyeHus HKT,;

pachpe3EPOBKU U U3BJICYEHHN A SKCILUTYATAIIMOHHOTO ITAKEPA U

XBOCTOBHKA BMECTE C 3ACTPABIINM HHCTPYMEHTOM;

* IIOBTOPHOT'O OCBOEHU S CKBAKHHBL
M3-32 TOro 4T0 KaBEPHOMEP JE€NCTBOBAJI KAK KJIAIIAH-

OTCEKATEIb, CBO/ISI TEM CAMBIM HA HET KOMIIEHCAIIUIO YAAPHON

BOJIHBI, CO3/1aHHOY I'PPIT 1 APYTUMH 3/IEKTPOKAOEIbHBIMHA

YCTPOMCTBAMH AJII XUMUYECKOM PE3KHU, OBLIO A0COIOTHO

HEOOXOAUMO NPOBECTH Nepopanuio oreepctuil B HKT

JUIS TOT'O, YTOOBI I'APAHTUPOBATH IPABUIBHYIO PAO6OTY

pesaka. K coxxaneHnIo, HECMOTPs Hd HEOTHOKPATHBIE

HONBITKH, nepdopanug orsepctuil B HKT ycriexom He

3aBepmUIACh. OCHOBHASA IPUYNHA IPOUOMIEAIIETO TAK U

He ObLIa YCTAaHOBJIEHA. B pesynbraTte onepanus o KPC 6bu1a

MPEKPANIEHA, 4 €€ BO3OOHOBJIEHUE ITOCIEJOBAJIO JIMIID CITYCTSA

HEKOTOPOE BPEMSL.

OMNEPALNUA MO PE3KE HKT
HeyadHble NONBITKY Nepdopanuu oTeepcTuii B HKT

BBIHY/IMJIA UCKATh AJIBTEPHATUBHBIE (6€3 UCIIOIb30BAHUA

ANEKTPOKAOEIIA) METO/BI PE3KU. B KaueCTBE OHOT'O U3 METOMOB,

KOTOPBIH 661 MOT pa3pe3aTb HKT Hal makepoM /1151 OOJIErYCHU S

OPOBEAECHUSA 3ATIAHMPOBAHHOIO KPC, 6611 BBIOPAH METOJ C

UCIOJIb30BAHUEM I'IPABINYECKOTO CKBAXKMHHOI'O TPYOOPE3a,

crryckaemoro Ha I'T. DTOT ynpaBIIsieMBIF IOTOKOM PEXYIINHI

npub0op (PUCYHOK 1) IPUBOAUT BO BpAIIEHUE 3200MHBIN

JABurartesb. CIyCK JAHHOT'O YCTPOMUCTBA OCYIIECTBIISAETCS IPU

nomomu I'T ¢ ruApaBINYECKUM TPYOHBIM IKOPEM ( PUCYHOK 2).

J71s1 ero (PYHKIIMOHUPOBAHUSA TPEOYETCS JTUIIb IIUPKYJIALNASL

JKMJKOCTH B I'T' 1 HE HY?KHO B3aUMOJICUCTBHE C 3ATPyOHBIM

OPOCTPaHCTBOM. B pesynbrare B mapTte 2009 roma onepanus

110 KPC 6b1712 BO30OHOBJICHA. BBIJIN BBITIOJIHEHBI CIEAYIONIE

OCHOBHBIE IPOLIEIY PBL:

1. B ckBaxxuny nnpu nomouu I'T nuamerpom 50,8 MM 6bL1a
CIyIIEHA TUAPOMOHHUTOPHAA HACA/KA JJ1 BBIKAYMBAHUA
METAJUIMYECKOU CTPY’KKH U OITHJIOK, OCEBIINX HA
3aCTPABIIEM KABEPHOMEPE, A TAKXKE JJI 3AMEHBI JKUJIKOCTH,
3AIIOJIHABIIEN CKBAXKHUHY, Ha (DJIION]T OTHOCUTEIBHON
IIJIOTHOCTBIO 2,04, 4TO ITO3BOJIMJIO CBECTH K HYJIIO YCTHEBOE
JIaBJIEHUE.

2. 3areM ObLIa IPEAIIPUHSTA €UIE O/IHA ITONBITKA IPOBECTH
nepgopanuio orsepctuit B HKT Ha1 makepoM IIpy TOMOITU

060pPYIOBAHMS Ha 31eKTpOoKabdese. OFHAKO, XOTS BCE 3aPsI/IbI }

practice

* pull the tubing;

¢ mill and retrieve the production packer and
tailpipe complete with the fish;

¢ recomplete the well.

Due to the fish acting as a check valve and
thereby eliminating the shockwave compensation
created by the RCT and other E-line deployed
chemical cutters, it was absolutely necessary to
punch holes in the tubing in order to ensure that
the cutter would work. Unfortunately, though it
was tried several times, wireline was unable to
successfully punch holes in the tubing. No root
cause for the problem was ever identified.

As a result the workover was abandoned and
revisited later.

TUBING CUTTING OPERATION
The failed attempts to punch holes in the tubing

led to the decision to search for not e-line deployed

contingencies to cutting the tubing. The next
method considered by which the tubing could

be cut above the packer, to facilitate the required

workover, was a CT deployed hydraulic cutting tool.

This is a flow activated cutting device (Figure 1)

which is mechanically rotated by a downhole

motor and is designed to be run on CT with a

hydraulic tubing anchor (Figure 2). It only requires

fluid circulation to operate the full assembly

and tubing to annulus communication is not a

requirement. As a result, in March 2009 a workover

was initiated with the following basic procedure:

1. Ajetting nozzle was run in the well on 2” CT to
circulate out the swarf and the settlings on the
fish and displace the well to 2.04 SG fluid to
reduce the wellhead pressure to zero.

2. One more attempt was then made to punch
holes in the tubing above the packer, using E-line
deployed equipment, but though all the charges
fired no communication from tubing to annulus
was achieved. As aresult the use of RCT cutting
methods was once again precluded.

3. It was therefore decided to run the hydraulic
tubing cutter on the CT and a downhole
assembly consisting of the following items was
assembled:

 Crossover from 2” CT to 2-3/8” PAC pin.

» 2-7/8” OD Motor Head Assembly (MHA) with
2-3/8” PAC box and pin equipped with dual
flapper check valve, hydraulic disconnect,
circulating sub and rupture disc sub.

» 2-7/8” OD non rotating centralizer with 2-3/8”
PAC box and pin, dressed with 3-7/8” OD Teflon
sleeve.

¢ 3-1/8” OD Hydraulic Set Tubing Anchor with
2-3/8” PAC box and pin. 2-7/8” OD CTD motor
with 900 ft/lbs maximum torque output.

» 2-7/8” OD Hydraulic Internal Cutter with 2-3/8” }
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MIPAKTUKA

U 6BLIN B30OPBAHBL, B3aumoaencraus HKT

C 32TPYOHBIM IPOCTPAHCTBOM JOCTUYD HE YJAJIOCh.
B pesyiprare IpUuMeHEHHE METOIOB PE3KU C
ucnosib3oBaHuemM I'PPIT 661710 BHOBb UCKJTIOUEHO.

. B cuiy 3TOro0 66110 IPUHATO PEMIEHUE TPU TOMOIIU

I'T cnyCTUTD B CKBAXKUHY THIPABINYECKUUI TPYyOOPES
U CKBA)KUHHOE OOOPYIOBAHHE, COCTOSIIEE U3
CJIEAYIOLINX 3JIEMEHTOB:
nepexogHuk ot I'T puamerpom 50,8 MM K pasbeMy
IIPOrPAMMHPYEMOTI'O KOHTPOJIIEPA ABTOMATU3ALIUHU
(IIKA) pmameTpom 60,3 Mmm;
KOMITOHOBKA 32060MHOI'O ABUTATENS C HAPY>KHBIM
auameTpoM 73,0 MM, a Takke 610K [TKA ¢ pazpeMom
nuaMeTpom 60,3 MM, 060PYIOBAHHBIIN KJIAITAHOM-
OTCEKATEJIEM C IByMs IPOCCENBHBIMU 3ACJIOHKAMH,
TU/IPABINYECKHUM OTCOEJUHSAIONUM YCTPOHUCTBOM,
HUPKYIALMOHHBIM IEPEBOJJHUKOM M PA3PBIBHOM
MEMOPAHOW;
HEBPAIMIAIOIINIICA HEHTPATOP JUAMETPOM 73,0 MM 1
610K ITKA ¢ pazpeMom guameTpom 60,3 MM, KOTOPBIC
3aMUIEHBI TE(DIIOHOBBIM PYKABOM JJUAMETPOM
98,4 MM,
T'U/IPABJIMYECKH YCTAHABIUBAEMBII TPYOHBIIN AKOPb
auaMmeTpoM 79,4 mm ¢ 610kom ITKA gruameTpom
60,3 MM, ciyckaeMmbiit Ha I'T 3a60MHBII IBUTATETh
auamMeTpom 73,0 MM C MAKCUMAJIbHBIM 3HAYEHUEM
3(PPEKTUBHOrO KPYTAILETO MOMEHTA B 1220 H'M;
I'U/IPABJIMYECKUI CKBA)KMHHBII TPYyOOpE3 JUAMETPOM
73,0 MM ¢ 6510k0M [TKA srrmameTpom 60,3 MM
U MAKCUMAJIbHBIM Pa3MaXOM HOXeM 139,7 MM.
I'UIPOMOHUTOPHAS HACAAKA C BHEITHUM JUAMETPOM
73,0 MM.

4.TIpoBepka paboTOCIIOCOOHOCTH OO6OPYAOBAHNUSA HA

IIOBEPXHOCTH ObLJIA IIPOBECHA CICIYIOIIUM OOPA30M:

BHaugae ObLI BBITIOJIHEH TECT HA PACTSAKEHUE C
Harpyskori 18,15 T.

KOoMITOHOBKA 3200HMHOTO ABUTATE/S ObIJIA UCTIBITAHA
HA TePMETUYHOCTb JJABNICHUEM 3,5/64,1 MI1a.

JJ1 IPOBEPKU 3HAYEHUU CKOPOCTH ITIOTOKA U
JaBlIeHU, TPEOYEMBIX 11 AKTUBU3AIIUU AKODA U
Pa3BEPTBIBAHUSI HOXKEN TPyOOPE3a, ObLIN [IPOBE/ICHBI
U/ PABINYECKUE UCIIBITAHUS IKOPS U Tpybopesa (6e3
YCTAHOBKM 32060MHOTI'O ABUIATEIST). DTO ObLIO CAEITAHO
IIPY ITOMOIIH AUAMPATMEHHOI'O PACXOI0MEDPA
auaMeTpoMm 9,01 MM, HAUHMHAsL CO CKOPOCTHU KUJKOCTHU
paBHOI1 0,2 6appens B MUHYTY (6BM), U 1ABJICHU S

6,2 MITa. 3aTeM COOTBETCTBYIOITHE 3HAYCHUS

6butn paBHbl 0,4 68M/10,4 MI1a, 0,6 68M/15,2 MI1a
(AKTUBUPOBATUCH HOXU TPybope3a), 1 68M/26,2 MITa
(AKOPDB OBUI ITOJTHOCTBIO YCTAHOBJIEH) U, HAKOHEL,

1,5 68M/48,3 MI1a.

Te »xe NCIIbITaHNA ObIN IIPOBEAECHBI CO BTOPBIM
I'A/IPABJIMYECKHUM TPYOOPE3OM IIPU ITOMOIIIN
JraparMeHHOro pacxoioMepa IUaMETPOM

10,14 MM. AKTHUBH3ALIMS HOXKEH TPyOOpE3a U
YCTAHOBKA IKOPs Tpounsonuiy npu 0,8 6sm/22,8 MIla
u 1 68M/30,3 MITa COOTBETCTBEHHO.
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Figure 2 —
Hydraulic Anchor

PAC box and pin and maximum knife
sweep of 5-1/2”.

* 2-7/8” OD jetting nozzle.

4.Surface function tests were then carried

out as follows:

 Aninitial pull test was performed

t0 40,000 Ibs.

¢ The MHA was pressure tested

to 500/9300 psi.

Surface flow tests of the anchor and cutter

(with no motor installed) to verify the

flow rate and pressure required to activate

the anchor and deploy the cutter knives.

These were conducted with a 0.355”

orifice in steps from

0.2 bpm/900 psi, 0.4 bpm/1500 psi,

0.6 bpm/2200 psi (at which point the

cutter knives were actuated), 1 bpm/3800

psi (at which point the anchor was fully
set) and finally to 1.5 bpm/7000 psi.

¢ The same tests were performed on a

second hydraulic cutter dressed with

2 0.399” orifice where cutter knives
actuated and anchor fully set occurred
at 0.8 bpm/3300 psi and 1 bpm /4400 psi
respectively.

5. The cutter was dressed with the 0.355”
orifice then made up to the downhole
motor and the flow tests repeated to
a maximum rate of 1.7 bpm/8900 psi
before the assembly was run in the well,
stopping every 1000 m to perform pull
tests until the top of the fish was tagged
at 15,375 ft.

. The assembly was then picked up to
some 6 meters above the fish to ensure
placement of the cutters opposite blank
pipe and circulation was started at
0.2 bpm/1800 psi and slowly increased
to the recommended rate for the cutter
to perform (19 bpm/8500 psi) by which
time the anchor had deployed. The
maximum allowed surface pressure
given by the customer and coiled tubing
service provider was 9300 psi. During the
cutting operation it became necessary
to reduce the pumping rate to 1.7 bpm
because the increasing differential
pressure over the motor, as a result of the
increasing torque when cutting through
the tubing, caused the maximum
allowed surface pressure to be exceeded
at higher rates. The surface pressure at
1.7 bpm, just before the completion of
the cut, was recorded with 8950 psi.
After 35 minutes a sudden pressure drop
to 8500 psi in combination with the



5. Ha Tpy6ope3 CMOHTUPOBAIU JUAPPATMEHHBIN PACXOAOMED
auaMmeTpoM 9,01 MM, a 3aTeM IPUCOETUHUIIHN K 3A00HOMY
JBUTATENIO. [lepes; TEM KaK CITyCTUTb KOMIIOHOBKY B
CKBAXKUHY, T PABINYECKUE UCITBITAHUS HOBTOPHUIIN
nipu 3HaveHUsX 1,7 6BM/61,4 MIla. Bo Bpemsi CcIrycka
IPOU3BOAUIN OCTAHOBKH KakAble 1000 M [I/11 BBINOJTHEHU A
HCIIBITAHMI Ha PACTSDKEHHE, 4 Ha [Ty6HHE 4686 M JIOCTHIIN
BEPXHEN YaCTH 3aCTPABIIETO KABEPHOMEPA.

6. KOMITOHOBKY HOZHSLTH HA G M BBIIIIC YPOBHS OCTABJICHHOT'O
B CKBA’KMHE NHCTPYMEHTA JIJIS1 TOT'O, YTOOBI TAPAHTHUPOBATb,
4TO TPYOOpPE3 OYAECT HAXOAUTHCA HAIIPOTHUB
Henep(POPHUPOBAHHOU TPYOEL, 4 3aTEM HAYAIN LIUPKYJIALIHIO
SKUIKOCTH IIPpU 3Ha4YeHUsX 0,2 68Mm/12,4 MITa.

CKOpPOCTBb IOTOKA U JJABJIEHUE MEJIJIEHHO YBEJTUYUBAIH J]O
PEKOMEHIOBAHHBIX pa6ounx 3HaucHwut (1,9 68M/58,6 MI1a),
IIPU KOTOPBIX aKTHBU3UPOBAJIUCH IKOPb U TPYyOOpES.
MakCHUMaJIBbHO JOMYCTUMOE 3HAYEHUE YCTHEBOTO

JIaBJIEHU S, PETTIAMEHTUPOBAHHOE KIIMEHTOM U KOMITAHUEH,
o6cyxusaomniett I'T, 66110 pasHO 64,1 MITa. Bo Bpems
IIPOBEAECHUA PE3KU BO3HUKIIA HEOOXOJUMOCTb YMEHBIITUTD
CKOPOCTD 34Ka4KH JIO 1,7 6BM U3-32 TOT'O, YTO YBEJIUIECHUE
repenaja JaBJIeHUs Ha 3a00MHOM JIBUTATEIIE, KOTOPOE
CTaJIO CJIEICTBUEM YBETMYEHUA KPYTAIIETO MOMEHTA

B nporecce pe3ku HKT, puBeIo K MPEBBIIEHUIO
MaKCHMAaJIBHO JOITYCTUMOT'O 3HAYEHUS YCTHEBOT'O JABJIEHUSL.
VCThEBOE IaBIEHUE (IIPU CKOPOCTH 3AKAYKU B 1,7 6BM)
HETIOCPEACTBEHHO IEPE]] OKOHYAHUEM OBbLIO PABHO

61,7 MITa.

CrycTsl 35 MUHYT IIPOU3OILJIO PE3ZKOE YMEHBIIIEHHE
JABJICHUS 10 58,6 MITa. Takske 66110 3a(PUKCUPOBAHO
B3aMMOJIEICTBHE MEXKTY TPOCTPAHCTBOM BHYTpU HKT 1
33aTPYOHBIM IPOCTPAHCTBOM. BCe 3TO YKA3bIBAJIO HA TO, YTO
pe3Ka TPyOB! ObLI4 3aBEPIICHA.

7. 3akauka 6blJIa OCTAHOBJIECHA [IJIS1 TOTO, YTOOBI HOXKH
TPy6OPE3a BTAHYIHCD, 4 AKOPb PACKPBLICA. KOMIIOHOBKA
ObLIa U3BJIEYEHA U3 CKBAYKMHBI, U ObIIO OOHAPYKEHO,
4TO OHA HAXOAWUTCA B XOPOIIEM COCTOAHUH, 4 HA HOXKAX
TPybOpE3a HET HUKAKHUX CJIEAOB YPEZMEPHOI'O U3HOCA.

HKT 65112 BITIOCJIEICTBUU U3BJICUCHA N3 CKBAKHUHBL Ha Helt

Ha6JII0AJICSI POBHBIN pa3pes (PUCYHOK 3). DTO yIIPOCTHIIO

JanpHenee nposegeHue KPC.

BbIBOAbl

TaM, rjie TpaJUIIHOHHBIE METO/bI PE3KH OKA3AJIUCh
O€CIIONE3HBIMUY, F'H/IPABINUECKUI TPYOOPES3 CpadboTa
O€3yNPEYHO U OOJIErYUJI IPOBEJECHUE 3ATNIAHUPOBAHHOTIO
KPC. Dra cuTyanys aBUIACH PE3YILTATOM YHUKAIBHOM
HOCJIEA0BATEIbHOCTHU COOBITUM, OO'BSICHEHUSI KOTOPBIM
JO CHX ITOp HE JaHbL. HecMOTpsi HA 3TO, 'UJPaBIHYECKUAN
TPybOpE3 CPabOTAII TAK, KAK OBLIO 3aIIJIAHUPOBAHO, U TENIEPD
NPENCTABIAET COO0OU KOHKYPEHTOCIIOCOOHYIO AIbTEPHATHUBY
TPAJAUIIUOHHBIM METO/IAM PE3KU TPYO.

Asmop xomeJl 0bl 8bIPA3UNTL CEOIO NPUSHANENLHOC
romnaruu Weatherjord International Lid. 3a ux
paspeuwierie onybauKosams 3my Ppabom)), a marince 3a
UX NOCMOSAHIY 10 NOO0EPICKY. ©

practice

Pucynox 3 - Paspe3 HKT
Figure 3 - Tubing cut

fact that communication between tubing and
annulus was noted indicated that cutting had
been completed.

7. Pumping was then ceased to allow the cutter
knives to retract and the anchor to release and
the assembly was POOH and found to be in good
condition with no sign of any undue wear on the
cutting knives.

The tubing was subsequently pulled and
eventually a clean cut was observed (Figure 3) and
the balance of the workover was thus facilitated.

CONCLUSION

The hydraulic cutting tool performed flawlessly
and facilitated the continuation of the planned
workover where more conventional cutting
methods failed to work. This situation represented
a unique set of circumstances the explanation for
which is still not established, however the hydraulic
cutting tool performed exactly as planned and
now represents a viable, and perhaps a “go to”,
alternative to conventional tubing cutting methods
in future such workover operations.

The author would like to express bis
appreciation to Weatherford International Lid.
Jor their permission to publish this paper and
their encouragement to do so. ©
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TEXHOJIOT'NH

PASPABOTKA METOAA INACCUBALINA
NOBEPXHOCTU NTMBKUX TPYbB
C LEJIbIO CHMXKEHNA X KOPPO3UW
[1PU KNCJIOTHbLIX OBPABOTKAX

DEVELOPMENT
OF CT SURFACE PASSIVATION
TECHNOLOGY FOR REDUCTION
OF ACID CORROSION

M.A. CWJIMH,JI.A. MATAJIOBA, J1.®. JABJIETHINHA, O.J0. EGPAHOBA, K.A. IOTEIIIKUHA, PTY HedTu 1 ra3za um. U.M. I'yGkuHa
M.A. SILIN, L.A. MAGADOVA, L.F. DAVLETSHINA, O.Y. YEFANOVA, K.A. POTESHKINA, Gubkin Russian State University of Oil & Gas

OJIBIIMHCTBO MECTOPOXKIEHUI HA TEPPUTOPUU

Poccrm HAXOAATCA HA CTAAUU SKCILTYaTALUH,

XAPAKTEPUIYIOIIECHCA MAAAIOMIEN JOOBIYEL.
[T03TOMY HEOOXOIMMO YCOBEPIIEHCTBOBATh TEXHOJIOTHH
JULS IPOBEJIEHUSI PEMOHTHBIX PA0OT U IOBBIIIEHH S
HedTeOTAAUH. B HocnenHee BpeMs BCe OObIIE
BHUMAHUS YAEAIOT KOJTTIOOMHTOBBIM TEXHOJIOTUSIM.

Ceropus B Poccuu ru6kue Tpy6st (I'T) game Bcero
UCIIOJIb3YIOTCS V11 KUCJIOTHBIX OOPa00OTOK CKBAXKHH.
ITpu aToM I'T mOABEPrarOTCA BO3AEUCTBUIO KUCIOTHBIX
PaCcTBOPOB, U3-32 YETO MTOKPBIBAIOTCSA P2KABUMHOL,
UCTOHYAIOTCS, 4 IPU HAMATBIBAHUHN HA 6apadaH
UCIIBITBIBAIOT JOIIOJIHUTE/IbHBIE HATPY3KH HA U3TUO.
Bce 3TO NTPUBOAUT K PA3PYLIEHUIO THOKOU TPYyOBI U
HOCJIEAYIOIIEMY €€ OOPBIBY, N3-34 YETO YACTh TPYOHI
OCTA€ETCA B CKBAKUHE U SABJISAETCS UCTOYHUKOM HOHOB
JKEJ1e32 IIPH NOCIEAYIONNX KUCTIOTHBIX OOPa0OTKAX, 4
TAKXKeE TPEOYET JOPOrOCTOAINX JIOBUIBHBIX PA6OT [2].

Pa3IMYHBIMY HAYYHBIMUA HHCTUTYTAMH U3Y4AETCS
BOIIPOC 06 U3HOCOCTOMKOCTH KOJATIOOMHIA. B OCHOBHOM
MPOBOAATCSA PA6OTEI IO UCCIAEAOBAHUIO YCTATIOCTH
TPy6 NPU HAMATBIBAHUU U PA3MATBIBAHUH, U TOJIBKO B
HEKOTOPBIX CTATBAX YIIOMUHAETCS BKJIAJ] KOPPO3HHU B
paspyleHue rubKUx Tpyo.

OJHAKO U3yYEHNUE KOPPO3UH CTAJIN THOKUX TPYO
nMeeT GOJBIIOE MPAKTUYECKOE 3HAYEHUE. [ToaTOMY
IVIABHOI LIEJIBIO HAMIEN PAOOTHI OBUIO U3yYEHHE
KOppo3uu ctanu I'T Tpu KUCJIOTHBIX O6PA0OTKAX U €€
HEUTPANNU3ALINA METOAOM ITACCUBALUY ITOBEPXHOCTH
TPYO.

KoppO3HMOHHBIE ITPOLECCHI OTIMYAIOTCS MU POKUM
PacrpoOCTPaHEHUEM U PA3HOOOPA3UEM YCIIOBUI
U CPeJl, B KOTOPBIX OHU IIPOTEKAIOT. B CBA3M C
OOJIBIIUM KOJTMYECTBOM BUJIOB KOPPO3UH HAXOIAT
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ost of the fields on Russian territory are
characterized by falling production rates.
That is why it is necessary to improve
the technologies of service and production
enhancement. A high priority has been given to
coiled tubing technologies lately.

In Russia, coiled tubing (CT) is mostly used today
for acid treatment of wells. During the process the
coiled tubes are subjected to the impact of acid
solutions making them rusty and thin. While they
are reeled on a spool, the tubes suffer additional
bend load. All of it brings about destruction of a CT
and its further rupture. Part of the tube remains in
the well and produces iron ions during further acid
treatments and requires costly fishing operations [2].

Various scientific institutes study fatigue life of CT.
Most of the research projects examine CT fatigue as
it is reeled or unreeled and only few articles mention
the role of corrosion in CT destruction.

Yet, studying CT steel corrosion has great practical
importance. That is why our research was aimed
mainly at examination of steel corrosion during CT
treatment and its neutralization via passivation of the
tube surface.

Corrosion processes are widely spread and
conditions and types of environment in which they
occur are extremely different. Given that the types of
corrosion are numerous, various sorts of protection
are applied: cathode protection, corrosion inhibitors,
application of undersealing on the surface of the
material subjected to corrosion [1].

Our study analyzes protection from corrosion with
the help of passivators producing thin protective
films covering the metal with almost impenetrable




IPUMEHEHHUE PA3INYHBIE CIIOCOOD! 3AIIUTEI OT HEE,
TAKHE KAK YCTAHOBKA KATOAHOU 3aIIUTLL, IPUMEHEHNE
UHTHOUTOPOB KOPPO3UH, A TAKXKE HAHECEHHE 3aIUTHBIX
HOKPBITHUI HA HOBEPXHOCTb KOPPOAUPYIOIIETO
marepuaia [1).

B nHameit paboTe B KAa4eCTBE METO/IA 3ALUTHI OT
KOPPO3HUHU MBI IPUMEHSIIN OOPA0OTKY MTACCUBATOPAMH,
O6PA3YIOMMMH TOHKHE 3AIUTHBIE IVIEHKH,
MHOKPBIBAIOMIE METAJLJI HIOYTU HEMPOHHUIAEMBIM CJIOEM,
Omaropapsi YeMy KOPPO3HUs CUJIBHO TOPMO3UTCS UIH
MOJIHOCTBIO MIPEKPAIIAETCS. B KaUueCTBE TaCCUBATOPOB
UCIIOJIb3YIOTCS BOJHBIE PACTBOPBI KMCJIOT, TAKUX KAK
CepHas, A30THAS U INIABUKOBASA. TAKKE UCTIONb3YIOTCS
PaCTBOPBL, COAEPKAIIIE HUTPAT-, HUTPUT- U (POCPaT-
WOHBL

B 1a60paTOPHBIX UCCIENOBAHUAX UCTIOIB30BATIACH
TUIOBAS IPABUMETPUYECKAS METOJUKA OLICHKH
CKOPOCTH KOPPO3UHU CTAIN. B KauecTBe OObEKTA
UCCIEN0OBAHMS ObLIN B3SITHI OOPA31Ibl CTAJIN THOKUX TPYO
HS—70TM CM, usrorosneHHble (hpupmoit Tenaris.

MeTOoANKA MACCUBALINY PA3PA0ATHIBATIACh HA OCHOBE
TEXHOJOTMYECKUX TPEOOBAHNI UCIIOIb30BAHUA
KOJTIOOMHTOBBIX TPY6 IIPU KUCIOTHBIX OOPA0OTKAX.
[Ipu1 3TOM NEPBOHAYATIBHO OOPA3LIbI TPYO
BBIJIEP’KHBAJIACE B TTACCUBATOPAX, CJIEAYIOMIEH
CTaIUEN IKCIIEPUMEHTA OBLIIO UCCIIEJOBAHUE KOPPO3UU
06pPabOTAHHBIX ITACCUBATOPOM OOPA3LIOB B 12%-11
COJIAHOU KHCIIOTE.

B KauecTBE IaCCUBATOPOB OBLIIN BBIOPAHBI CJIEAYIONINE
BeuiecTBa: pocdopHasy, Cyab(pPaMHUHOBAS, CEPHAS,
A30THAs KMUCJIOTBHI, 4 TAKXKE

technologies

layer. It inhibits corrosion or stops it completely.
Water solutions of sulphuric, nitric and fluorspar
acids are used as passivators. Solutions containing
nitrate, nitrite and phosphate ions as well are applied
as well.

Standard gravimetrical method of steel corrosion
rate calculation was used in the laboratory tetsts.
Samples of HS—70TM CM CT steel produced by
Tenaris were taken for the study.

The method of passivation was designed on the
basis of technological requirements for coiled tubes
during acid treatment. At first the samples of tubes
were kept in passivators. At the next stage of the
experiment the passivated samples were placed into
12% hydrochloric acid.

The following substances were used as passivators:
phosphorous, sulfamic, sulphuric and nitric acids,
cobalt nitrate, sodium nitrate and modifier CK-A,
recommended by various research groups for
this prpose [3]. The choice of the most effective
passivating agent is made on the basis of comparison
of CT steel corrosion rate without passivating
solutions and with preliminary treatment by one
of the passivators. Samples of CT were kept in 1%
passivating solutions for 30 minutes. The research
data are supplied in Table 1. The outside look of
samples treated by passivators is also presented as
well as mass changes in samples after treatment.

According to the data of the table, the rate of
corrosion in acid composition without a passivator is

HUTPAT KOOAJIBTA, HUTPUT

HaTpus U MOJUPUKATOP «CK-A»,
PEKOMEH/TYEMBIC PA3TUIHBIMU
HCCIIEIOBATE/ISIMU JIJISI STHUX
neier [3]. Beitbop Haubosiee

3P PEKTUBHOIO TACCUBUPYIOIIETO
areHTa IPOU3BO/INJICS HA OCHOBE

B kauecTBe obbekTa nccnegoBaHusa ObInv B3AThI
obpas3Lbl cTanu rmbkux Tp )
N3roToBJieHHble hmpMon Tenaris.

Samples of HS-70TM CM CT steel produced by Tenaris
were taken for the study.

6 HS-70TM CM,

CPAaBHEHUA CKOPOCTHU KOPPO3UH
CTAJIN KOJITIOOUMHI'OBBIX TPYO
6€3 BO3/IEUCTBUS NACCUBUPYIOIINX PACTBOPOB
U C IPEABAPUTEIBHON OOPAOOTKON OJJHUM U3
maccuBaTopoB. O6pasuel I'T BEIIEPKUBAINUCH B 19%-X
[TACCUBHUPYIOINX PACTBOPax 30 MUHYT. JJaHHBIE
HUCCJICJOBAHUH IPEACTABJICHBI B Ta0nue 1. Takxe
NPEACTABJICH BHEITHUN BU/T OOPA3LI0B IIOCTIE
BO3/ICHCTBUSI NACCUBATOPA, YKA34HO U3BMEHECHHE MACCHI
06pas1ia OCJIE €0 BO3ACHCTBHSL

W3 1aHHBIX TAOGIHLIBI CJIEAYET, YTO CKOPOCTD
KOPPO3UH B KUCJIOTHOM COCTABE O€3 ITaCCUBATOPA
cocrasngeT 0,75 r/9ac*M2, Py BO3AENCTBUNA
MACCUBATOPOB KOJIEOIETCS B JOCTATOYHO HIHUPOKOM
JuanasoHe. Hauxyane pesypTaThl IOKa3a/IM a30THAS
U Cy/b(PAMHUHOBASA KUCJIOTBL PACTBOPBLI HA OCHOBE
HUTPUTA HATPHS, HUTPATA KOOAJIBTA, A TAKXKE CEPHOM
1 POCPHPOPHON KHUCIOTHI IIOKAZAIU PE3YJIBTATEI BbILIEC
CKOPOCTH KOPPO3HHU 6€3 06PA6OTKU MACCUBATOPOM. }

0.75 g/h'm? During the impact of passivators it ranges
widely. The worst results were demonstrated by nitric
and csulfamic acids. Solutions on the basis of sodium
nitrate, cobalt nitrate, sulphuric and phosphorous
acids showed the results that were higher than the
corrosion rate without passivation treatment. Only the
modifier CK-A made the corrosion rate substantially
below the rate without passivation treatment. The
analysis of the exterior of the film suggests that the
film produced by modifier CK-A is even and covers a
larger area of the sample than other passivators. That
is why modifier CK-A was chosen as the only base for
passivating solutions in further research.

Since the mechanism of passivation is very
complicated, it is suggested that the pasivating films
include ions of metal, pasivating agents, oxygen and
water.
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TEXHOJIOT'NH

W TONBKO MOU(DUKATOD Taonuua 1 — Ckopocms kopposuumemannalI'T npu 6o30eticmeun
«CK-A» TIOK232JT Dpasauunvix naccusupyrouux azenmos
Table 1 — CT metal corrosion rate during treatment by various
CKOPOCTP KOPpO3HH passivating agents
3HAYUTEIBHO HIKE
CKOPOCTH KOPPO3HH 6€3 Cropocms
06paOOTKH ITACCUBATOPOM. Kopposuu, Hamenenue
W3 2HATH34 BHEIIHETO Haccueu.pyn‘)uquu azenm 2/uac .z.w iy Bneuu.mu 6uo
Passivating agent Corrosion 7 Exteriorlook

BU/IA TUIEHKH BUJTHO, 4TO R Mass change
IUICHKA, OOpPa30BaHHAS g&/bour m?
MOAUPUKATOPOM «CK-A»,
PaBHOMEPHAS U IO
CPaBHEHUIO C IPYTUMH
MACCUBATOPAMHU ITOKPBIBAET

p p @OC%OP?Z&UI Kucxz;ma 0,78 0,0008
OOJIBIIYIO TIOBEPXHOCTH Phosphorus aci
o6pasua. [Toatomy

. CYbPAMUNOBAA KUCIOMA
JJIbHCUIITNE UCCTICAOBAHUSI Sulfamic acid 140 0,0009
MPOBOANJINCH TOJIBKO C
MOﬂI/Iq)I/IKaTOpOM «CK-A» Cep?‘a}f KuCJZO?’(;Z(l 597 ~0.0068
Sulpburic aci > ?

B KA4E€CTBE OCHOBBI JIJI P
MMACCUBHUPYIOMIETO PACTBOPA. Ao KUCAOMAL

TaK KaK ITaCCUBAITUS Nitric acid 597 -0,0017

1O CBOEMY MEXAHU3MY —

o Humpam xobansma
OYEHD CIOKHBIH Cobalt nitrate 133 -0,0012
MPOLIECC, CYIECTBYET
MIPEATIOTIOXCHUE, YTO B Ht;ronézzzlz Z;:%):ﬂ 140 -0,0012
COCTAB MACCUBUPYIOMUX
IJIEHOK BXOJAT UOHBI Modugburamop «CK-A> 020 o0
METAJIIA, TACCUBUPYIOMUX Modifier CK-A ’ ’
ATr€HTOB, 4 TAKXKE KUCJIOPOJ,
W BOJA.

Yro kacaercsa Mmogudukaropa «CK-A», TO MOXHO As far as modifier CK-A is concerned, its passivating
PEAIIONOXKUTD, YTO B COCTAB €I'0 ITACCUBUPYIOLIEH film may include fluorine ferrates, which are
IJIEHKU BXOJAT (PTOP-(peppaThl, KOTOPBIE B CBOIO insoluble both in water and acid compositions.
o4depeb HEPACTBOPUMBI B BOZIE, 4 TAKXKE B PACTBOPE The analysis of modifier CK-Aincluded selection
KUCTIOT. of the most effective concentration of this reagent

Ananus geicteusa moguduraropa «CK-A» and the best time of exposure of the tube samples in
3AKJIIOYAJICS B IOJ00pE Hanboee 3(pheKTUBHOM passivating solution. The results of the researches are
KOHIEHTPAIIUU 3TOI'O PEAT€HTA B BOJHOM PACTBOPE supplied in the graph (Figure 1).

U OIIPCAC/ICHUN
OIITUMAJIbHOI'O BDEMCHU

BEUICPAKY OGPABLIOB TPYG B Moaundukatop «CK-A» nokasan ckopoCTb KOPPO3nKn
naccusupyiomen pactsope. | 3HAYNTENIBHO HUXKE CKOPOCTU KOppo3umn 6e3 0bpaboTku

Pe3ybTaThl UCCIEOBAHUI NMnacCcnBaTopPOM.
NIPEACTABJICHBI HA I'paduke
(PuCyHOK 1). Only the modifier CK-A made the corrosion rate
[lonyuentbie sHauCHMS substantially below the rate without passivation treatment.

CPaBHUBAJINCH CO
CKOPOCTBIO KOPPO3UU B

AIPECCUBHON Cpefie 6€3 IPEIBAPUTENIBHON O6PabOTKHU The obtained values were compared to the corrosion
IMACCUBATOPOM. rate in the aggressive medium without preliminary
Lle/1bI0 HAIIIETO UCCIIEJOBAHM S OBUIO ITOZI0OPATH treatment by a passivator.
TAKYIO KOHIIEHTPAIHIO, IPH KOTOPOH CKOPOCTD Our research was aimed at choosing the ideal
KOPPO3UH1 3HAYUTEIBHO OB CHUXKAJIACH ITOCTIE concentration for reducing the corrosion rate after
06pabOTKH TACCUBATOPOM. OBIACTD XKETAEMBIX passivating treatment. Blue sector on the graphisa
PE3YIBTATOB NOKA3aHA Ha IPA(UKE CUHUM IIBETOM. field of the intended results. The graph suggests that
M3 rpacduka BUJHO, YTO TUM TPEOOBAHUAM 0.5, 1.0 and 1.5 % mass concentration of modifier CK-A
YAOBJIECTBOPAIOT KOHLIEHTPAaLuu Moauduraropa «CK-A» correspond to the requirements. The curves showing
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0,5; 1,0; 1,5 % MacC — KPpUBBIE 3aBUCUMOCTHU CKOPOCTHU
KOPPO3HUHU OT BDEMEHHU BBIJIEPKKH JIEXKAT B TOM
06J1aCTH.

I1pu aHa/IN3€ BIMAHNA BDEMEHHU BBIJIEPKKU HA
CKOPOCTB KOPPO3UH UHTEPECHO OTMETUTD ITUPOKUI
JIAATIA30H BPEMEHU BBIZICPXKKH C 30 10 60 MUHYT,

B KOTOPOM HE BU/IHO 3HAYUTEJIbBHOI'O U3BMEHEHU A
adpeKTa MacCUBATOPA /111 BBIOPAHHBIX HAMU
PEKOMEHAYEMBIX KOHLIEHTPALIMU MOAU(PUKATOPA
«CK-A» — 0,5; 1,0; 1,5% macc.

Ha ocHOBE NONMYYEHHBIX JJAHHBIX MBI IIPEJJIATAEM
TEXHOJIOI'UIO OOPAOOTKHU CTAJIN THOKUX TPYyO
[IACCUBATOPOM Ha OCHOBE Moau(pukaropa «CK-A» nepey,
06pPabOTKOM I11ACTA COITHONU KUCJIOTOM.

[y ocymecTsieHus naccusauuu I'T Ipy OTKPBITOM
TPYOHOM IPOCTPAHCTBE 3aKA4YUBAIOT YEPE3 F'HOKYIO
TPyOy NACCUBUPYIONIUHI PACTBOP MOAUPHUKATOPA
CKA (1% macc) B o6beme HKT, mociie uero TpybHoe
NPOCTPAHCTBO 3AKPBIBAIOT U JIETAIOT BBIJICPKKY B
Teuenue 30 MunyT. [To MCTEYEHNN BDEMEHU ITPOAYKTHI
PEAKLIN BBIMBIBAIOT U3 I'MOKOM TPYyObI BOAOM Yepes
OTKPBITOE TPYOHOE NPOCTPAHCTBO B CIIELINATIBHYIO
NPUEMHYIO EMKOCTB, IIOCJIE
YEro NPOBOASAT PAOOTHI

technologies

dependence of corrosion rate from time of pssivating
stand lie in this field.

While analyzing the influence of the time of
passivation in modifier CK-A on corrosion rate, it is
interesting to notice a wide diapason of soak period
between 30 and 60 minutes, when no substantial
changes are observed for the selected concentration
values 0.5, 1.0 and 1.5 % of the mass.

On the ground of the obtained results, we suggest a
technology of CT steel treatment by a passivator based
on modifier CK-A, before exposing a formation to the
impact of hydrochloric acid.

In order to produce a CT passivation the solution
of the modifier C-KA (1% of the mass) is pumped in via
CT with the annular space open. The volume of the
solution should be equal to the volume of the tube.
After that the annular space is closed and the tube is
exposed to the impact of solution for 30 minutes. Then
the products of the reaction are washed out from CT
by water through the open annular space into a special
receiving tank. After that the acid treatment operations
are performed.

B [IACCHBUPYIOMIEM
pacTBOpE, U3y4YEHO BIUSHUE
BPEMEHMU BBIICPKKU HA
WHTEHCUBHOCTb CKOPOCTH

: ' <t | : )
e _ ——

10 KUCJIOTHOM OOpabOTKeE L 16
CKBA)KMHBL ‘§ ]
TakuM 06pPA30M, B HAIIICH %1,4 1
padore: T
o ]
e M3yueHa koppo3sus craau I'T. 12
Y PP S 447 = 0,50%
* Jlokazana 3pHEKTUBHOCTD S ] 1%
By h ol %4
NIPHMEHEHHS B KAYECTBE g 1
p g 1 -+ 1,50%
IaCCUBU IO ar€HT S
ACCUBUPYIOLIE % ?{ Z a S - 5%
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KOPPO3UHU.
IIpennoxeHna TEXHOIOT U
06pabOTKU TACCUBATOPOM
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Bpewms evioepacku 8 naccusamope, mur / Time of keeping the sample in a passivator, min

I'T mepei KUCJIOTHOU
06pPa6bOTKOM CKBAKUHBL

Pucynoxl - Hccaedosanusn ckopocmu kopposuu cmanuI'T npu ucnons3osanuu

6 Kauecmaee naccuéamopamoougpurxamopa «CK-A»
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Figure 1 - Study of CT steel corrosion rate with Modifier CK-A used as a passivator

Thus our study:
* Demonstrates the processes of CT steel corrosion
* Proves the efficiency of using the modifier CK-A
as a passivating agent.
» Suggests the best concentration of modifier CK-A
in a passivating solution and specifies the impact of
stand time on corrosion intensity.
 Offers a technology of treating the CT with
a passivator before well acid treatment. ©
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BOITPOCHI CIICTITUAJICTY

COEANMHEHHUE T'NBKHUX TPYDb
C ITIOMOIII bIO CTBIKOBOUN
CBAPKNM N TUBKUX MEXAHNYECKHNX

COEIUHUTEJIEN

JOINING COILED TUBING BY BUTT
WELDING AND SPOOLABLE
MECHANICAL CONNECTORS

BLHOIPADHA

X.B. (BepHu) Jlygpm, 00KmMOp HAYK, MAUCp eCimecmeerHblx
HAYK, 6aKanasp nPUKIaAOHbLX HAYK, 41eH AMePUKaAHCKOLL
accoyuayin UHIceHepo8-1Hemanurxos u Kanaocrkotl
ACCOUUAUUU MAUUUHOCIPDOUINE/LCL.

Lepru JIygpm 3arxornuusr Yusepcumem Bpumanckoll
Komym6buu, 2. Barysep (1967) co cmenemsio 6arxanagpa
NPUKNAOHBLX HAYK 1O CReUUANLHOCIL <UHICCHEDH A
MexaHura». 3amem 1npoooaicusl odyuenue 6 Ynusepcumeme
Anvbepmeot, 20e nOYULUIL CIMEeNetb MAUCMpPa eCmecimeeHHblX
nayx (1971) u ooxkmopa nayx (1983). I1o 3asepuieriiu
00pa306aMHUA 3AHUMAICA UCCCO0BAMUAMU 6 OONACITIL
MEPMOOUHAMUKU, 2UOPOMEXAHUKLL, IMENSI0Nepeoa s i
OpY2UX OUCUUNITIUH, CBASAHHBIX C MEPMATOHOIMU ABIeHUAMI.

Loxmop Jlygpm noceamun 6onee 30 1em npuriaoroti
pabome 6 negpmezaszosoit ompacaiL, )y0esss 0co60e BHUMAHUE
MAMEPUANOBLOeHUIO (CBAPOUHOe NPOUIE00CMBO, KOPPO3UA,
KOMNOSUUUOHHBLe MAMEPUAIIbL U 11.0.), 000bi1e Hegpmil
MeNnJIOBbIMIUMRINOOAMU (8 HACIMHOCIIU, ZDABUMALUOHHOM)
OperuposaruIo npu 3axavke napa), KOHCmpyKuuUaAm 6yposoLx
YCMAHOBOK, UCCTIEO0BAHUAM 8 OONACIU PA3PAdOMKIL

U npou3soocmea Koumrooburza. Onyoauxosdas 6onee 30
MexXHu1ecKux cmameti (U3 Hux 22 no KoamroOUH208bIM
MEXHONL02UAM). Al61e1mCca asmopom 08)X Namermos
(MexXHON02UL USONUPOBAHHO20 KOHUCHINPUHECKO20
KOAMI0OUH2A U 2UOKOLL COCOUNUMENLHOILMYP ML Duralink,
3a Komopy10 ot 6bl1))00CIOCH MENCOYHADOOHOLL NPEeMUL 3
BLLOATOUGUCCS TNCXHUMECKIUE OOCIIUNCCHUA HCYPHANA HarT's
E@&P»). bepru JIyOm npuruman yacmiie 6 paspaoomie
ompacaeso2o PYKoooCmada no KUCJI0mHotl 0opabomsie
cxsaxncur ons wmamaAavoepma (PIHI1-21) u mexnu1eckux
mpedoBanuil AMepuKarcro20 Heghmaro20 UHCIUNYMdAa no
ceapre KoumoouHza U MAaKCUMALHOU Hazpy3Ke Ha 2uoKue
mpyobL.

Jhygpm aensemcs uaernom Oouecmesn UHICeHePOos-
HePMAHUKOB, HAUUOHANIHOLL ACCOUUALUL UHIICeHEPOB-
KOPPOUOHUCINOB, AcCouuajuit OUNIOMUPOBAHHBLX
UMIICeNEPOB, 26010208 U 2e0PUSUKOB mama Anvoepma u
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Kanaockoil accovuaruu mawurnocmpoumeneti, 8 Komopoti
OH HEeKOMOopOoe 8pems Oblll 6ULE-NPE3UOCHINOM 3anaoH020
oxpyaa.

Ha npomascernuu 15 nemJlygpm padoman cmapuium
HAYUHBIM COMPYOHUKOM U DYKOBOOUME IeM 2Py Nl

8 KOHCIMPYKMOPCKOM O10PO KOII00UH206020
Mamurnocmpoenus komnaruu Bl Services, Kanaoa. 3amem
OH 6032/146UJL OMOE NPOCKIMUPOBAHU U 1POU3E00CINEA
0YPOBBIX YCMAHOBOK, ONOPHLLX OIOKOE U UUDKVLAUUOHHBLX
cucmem komnaruu DRECO. Pabomau pyKxo8ooumenem
npoZPAMMbL UCCIICO0BANUA FHEP2ULL COIHUC U 6empa
Hayurozo coeema wmamaAivoepma. B nepuoo pabomot 6
Llenmpe nepeoosuLx mexHuU1eckux uccaie006amnuLl or Obijl
BbLOPAN HAUUOHANLHBIM HAYUHO-UCCICO0BAINETIECKUM
COBemMoM 6 Kauecmeae KOHC)IbMAaMmd 1o 1npoMbl1eHHOL
mexHo102ULL 071 POPAMMbL COOCUCINGUL MEXHUHECKUM
uccne006anuAM. On marice A6JAAmcsa OUNJIOMUPOBAMHHBIM
UHIICEMHEPOM-COAPULUKOM U OSB3 INCA OOJIULUM
asmopumemom cpeou cneyuaiucmos Kanaockozo
KOMUIMEMa 1o C6aPOUHOMY NPOUIEOOCIE).

B kauecmee suije-npe3uoenma no mexHoI02UAM KOMIAHUL
Global Tubing LLCJhy¢dm 3anumancs 6HeopeHuem nepeoosulx
MexXHON02ULL 8 NPOUIBOOCNEO KOJUMIOOUNH2A, PA3PAOOMIKOLL
HOBOIL NPOOYKUUL, U3YUEeHUECM 0eDeKMO8 2UOKUX MP)YO 1
obecneuenuem pabomuot Omoea cCovima . OOCYICUBAHUA
KAUCHINOB. B 3mom cmaniyce o Obi npuiiauter Ha 11-10
Mexncoynapoory1o HayuHO-nPaxKmuueckoil Korgpeperyuo
Konmioburzo6oLe MmexHON02UL U 6H) MPUCKBANCUHHBLE
pabomul», npoxoousuiyro 6 Mockee 6 cenmsaodpe 2010 200a,
20e npouen CneyuaibHolil O0HOOHEBHbLIL K)PC AeKUULL 110
nPOU3BOOCME) U PEMOHINY 2UOKUX MDY O, UCNOSIBI0BAHUIO
Konmrobunza npu 6yperiu, 2uoPasiudecKkom paspolee
naacma u opyaux onepavusax. B nacmosiee epems bepri
JDyPpm A612emca npesudeHmoM u 2AGHBIM UHICEHEPOM
Kanaockoll komnanuu HBL Engineering Consulling &
Research Inc., 2nagmwiil 0gpuc Komopoil pacnonazaencs 8

2. bpez-Kpurx, wumam Anvoepma, nenooanerxy om Kanzapu.

B mpuHIIHIIE CYIIECTBYIOT TOJIBKO JBa CIIOCO0a
COETHHEHU I THOKHUX TPYO: C HOMOIIBIO CBAPKH 1
MEXAaHHYECKHX coeJuHHTeaeH. Ha OCHOBAHUH KAKHX
KPHTEPHUEB OTHACTCA MIPEHMYIIECTBO TOMY HJIN
HHOMY CIIOCOOY?

YV 060MX METOJOB €CTh CBOM IPEUMYIIIECTBA U
HEZOCTATKH. B 1IE7I0M CBapKa ABJAETCA 60IEE JOCTYITHBIM
U1 YHUBEPCAIBHBIM CLIOCOOOM, ITIOCKOJIBKY HE TPEOYET
PEBAPUTENBHBIX PACUYETOB, B TO BPEMS KAK IIPU
HCIOJIb30BAHNU MEXAHUYECKUX COEUHUTEIICH /IS
JOCTHIKEHU A MAKCUMAJIBHOM YCTAJIOCTHOM IIPOYHOCTU
MPU IJIACTUYECKUX JIe(POPMALIUAX HEOOXOAUMA TOUHAS
MEXAHHUYECKASI 06PA60TKA JIJIS1 KAXKAOI'O OIIPEIEIEHHOTO
JUAMETPA U TOJIIINHBI CTEHKU TPYObL. KpoMe Toro,

IIPU CBAPHOM COE€IMHEHUU HA BHYTPEHHENU U BHEITHEN
MOBEPXHOCTHU TPYOBI, KAK IPABUJIO, HET HEPOBHOCTEMN.
TTOCKOMBKY JKEIATENBHO U30€TaTh IOBBIIIEHUS TPEHUSA
HA BHENTHEN MOBEPXHOCTH TPYOBI (HAIIPUMED, IIPU

questions to specialist

Dr. Luft bas contributed to the development of Alberta
industry guidelines pertaining to sour well operations
(IRP-21) and American Petroleum Institute (API)
Standards on welding and collapse ratings of coiled
tubing.
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of Petroleum Engineers (SPE) and the National
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Geologists and Geophysicists of Alberta (APEGGA)
and is a Fellow of the Canadian Society for
Mechanical Engineering (CSME) for which be served
as Vice-President of the Western Region, Canada.

His professional engineering experience includes
15 years as Senior Research Associate and

Group Leader in the Coiled Tubing Research &
Engineering (CTR&E) division of B] Services

Company Canada, Manager of the Engineering
Department of DRECO involving the design and

manufacture of drilling rigs, sub-structures and

mud systems, Manager of the Solar and Wind

Energy Research Program for the Alberta Research
Council. While employed with the Centre for Frontier
Engineering Research (C-FER Technologies), he was
the National Research Council’s representative as
Industrial Technology Advisor (ITA) for the NRC
Industrial Research Assistance Program (IRAP). He is
a certified Welding Engineer in good standing with the
Canadian Welding Bureau (CWB).

As Vice President of Technology, Global Tubing

LLC responsible for new and advanced technology
implementations in coiled tubing manufacturing,
new product development, CT failure investigations,
customer and sales staff support, Dr. Luft was invited
as industry expert

and presented a special 1-day course on coiled
tubing drilling, fracturing, manufacturing, CT
equipment, maintenance and CT operations at the
September 2010 ICOTA Conference in Moscow, Russia.
He is currently President and Chief Engineer of HBL
Engineering Consulting & Research Inc., located in
Bragg Creek, near Calgary, Alberta, Canada.

There are essentially only two possible
choices for joining coiled tubing (CT),
namely by welding and mechanical
connectors. What are some of the deciding
factors for choosing one method over the
other?

Both methods have certain advantages and
disadvantages. Generally, welding is a more readily
available method requiring less pre-planning
since mechanical connectors must be precision
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MIPOXOXKJICHUN TPYOBI 4epe3 IIPOTUBOBLIGPOCOBOE

060PYIOBAHHE WU «CAJIbHUK»), BHYTPEHHU JUAMETP
MEXAHUYECKOTO COEAUHUTEIS IOJIKEH OBITh HECKOJIBKO
MEHBIIIE BHYTPEHHETO AUAMETPA THOKOI TPYOBbL. OHAKO
OIIBIT IPUMEHEHH S HOBEUIIINX COETUHUTEEN TOKA3bIBAET,
4TO YMEHBIIEHUE JUAMETPA HUCKOJIBKO HE IIPENATCTBYET
IPOBEICHUIO CTAHJAPTHBIX OIIEPALUH, TAKUX KAK CITYCK

CTAJIbHBIX HTAPHUKOB, UCTIOJIb3YCMBbIX IJIS1 AKTUBAITV

KOMIIOHOBKHU HHU34 OypUIbHOI KONOHHBI (KHBK).

KaxkoBO BJIHsHHE CTBIKOBOM CBAPKH HA
YCTAITOCTHYIO HIPOIHOCTH THOKOM TPYyObI?

CroikoBble BBl B THKT CHIKAIOT YCTAJIOCTHYIO
MPOYHOCTB MPH INTACTUYECKOM JIe(hbOPMAIIUU UJTU

MaJIOLIUKJIOBYIO YCTAJIOCTb B PAMOHE 1IBA B PA3/IMYHOMI
CTEIEHU B 3aBUCUMOCTHU OT KA4€CTBA CBAPKU. DTO BK/IIOYAET
B CE0S1 B TOM YUCJIE U BIUAHNE (DUHUIITHOU OOPAOOTKH, TAK
HA3BIBAEMOM 3a4MCTKHU IBA. PydyHas n OpOUTAIbHAA CBAPKA
BOJIB(PPAMOBBIM JIEKTPOJIOM B CPEJIE 3AIIUTHBIX I'A30B
PA3/IMYAI0TCA KAK 110 BEJIMYMHE CHHUXKEHH A YyCTAJIOCTHOMN
MPOYHOCTH, TAK 1 1O PA30POCY BETMYNHBI YMEHBINIECHU
3TOI'O IAPAMETPA, IIPUYEM PYyYHAA CBAPKA JEMOHCTPUPYET

O4YEHb OOJIBIION Pa36pPOC 3HAYCHUN YCTAIOCTHOU

IPOYHOCTHU CBAPHOI'O MIBA. PE3yIbTATHI UCIIBITAHWI

CBAPHBIX IIBOB, BBITIOJITHEHHBIX KAK ITPYU IIOMOIIIN PYYHOH,
TAK 1 aBTOMATUYECKON CBAPKH, IPUBE/ICHBI HA PUCYHKE
1. OHUM 6BUTH ITOJTYYEHBI HA YCTAHOBKE /IJISI UCITBITAHUS

HA YCTAJIOCTHYIO IPOYHOCTh HA U3rUG U IMOKA3BIBAIOT,

4TO BCE CBAPEHHBIE TPYOBI

machined to suit a specific diameter and wall
thickness in order to obtain maximum plastic
bend fatigue performance. Also, a welded joint

in CT can readily maintain an externally and
internally flush surface. Since it is desirable to
avoid any external upsets (i.e. for passage through
the stripper or “stuffing box”), a mechanical
connector generally requires the inside diameter
(ID) to be somewhat less than that of the CT.
Experience with a newly developed CT connector,
however, has shown that the reduced ID does not
hinder normal operations including conveyance
of steel balls used for ball-activated bottom hole
assemblies (BHA).

What is the effect of butt welding on the fatigue
life of coiled tubing?

Butt welds in CT strings reduce the plastic bend
fatigue life or low cycle fatigue (LCF) at the welded
connection to varying degree depending upon
the quality of the weld. This includes any effects
of finishing or “dressing” of the weld. Manual TIG
and orbital TIG processes differ in the extent and
variability of LCF reduction in CT butt welded
joints with manual TIG exhibiting the greatest
variability in LCF performance. Figure 1 illustrates
the results of bend fatigue machine (BFM) tests

90
pa3pymaoTcs 6pICTpEE,

4€eM HE MO/IBEPTaBIINECH

PEMOHTHOM CTBIKOBOM CBAPKE.
B 3TOM nIpHMeEpPE yCTATOCTHASA
MPOYHOCTB HA N30 CBAPHBIX 70
IIBOB, BBIITOJTHEHHBIX BPYYHYIO,

80

Pyunasn ceapra:

cp.ke.omra.= 18%

Manual Welds:
average = 38%
std.dev=18%

Opoumanvnan:
H cp.3navenue =41%
cp.x6.omxn.=11%

cp.3naverue = 38%

Manual Welds:
average =41%
std.dev=11%

ObLIA B HEKOTOPBIX C/Iy4Yaax

60
MEHBIIIE, 4 B HEKOTOPBIX OOJIBIIIE,

4EeM IIPU ABTOMATUYECKON

50
CBapKe. HpI/I OTOM CaMasd HU3KAA

IIPOYHOCTH COCTABJIAIA 12%,
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YCTAJIOCTHOU

MPOYHOCTH OCHOBHOI'O METAJIJIA 30
T'UOKOM TPyObL Pa3z6époc
3HAYEHUH MAJIOLIUKJIOBOM
YCTAJIOCTH, OIIPEETIAEMbBIT
CPENHNM KBAJJPATUIECKHUM
OTKJIOHEHUEM, COCTABJIAIL B
cpenHeM 18%. YcranocTHas
MPOYHOCTH NIBOB, OJTYYEHHBIX
IIPU IIOMOIIHN OPOUTAIBHOMN
CBAPKH, TAKKE XAPAKTEPUIYETCA
3HAYMTEILHBIM Pa36pPOCOM,
OJJHAKO IIPU 3TOM €€ BEJTMYHNHA
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Pucynox 1 — IIpumep ucnvimanuii HA MALOUUKIOEYI0 NPOUHOCIb 00PA3U0E
2UOKOU mPyobL, CEAPEHHBLX C MOMOWBIO PYUHOLL U OPOUMANBHOTL CBAPKU
BONBPPAMOBHIM INEKMPOOOM 6 CPede 3auUmnbLX 24306

Figure 1 — Sample Low Cycle Fatigue Tests on Manual and Orbital TIG Welded
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OBbLJ1a BCE K€ HOJIEE COITIACOBAHHOM U XAPAKTEPU30BAIACH
CPENHUM KB3IPATUYECKUM OTKJIOHEHUEM B 11%.

KaKy¥o YCTAJIOCTHYIO IIPOYHOCTH MOKHO IOCTHYb
IIPH UCIIOJIB30BAHUH THOKHX MEXAHUIECKHX
COeTHHHUTEICH?

o rosiBjIeHns1 HOBOT'O THOKOro coeauaunTenss THKT
(cm. Luft, H. B. et al, SPE 89527), cTanjapTHAs yCTATOCTHAS
IPOYHOCTh UMEBIIUXCS HA PBIHKE COCITUHUTEIICH
BaPBUPOBAIACH OT 6% 10 22% J17151 THOKOM TPYOBI MAPKHU
CT100 fuaMeTpoM 73 MM, HOJIBEPraBIICHUCA U3TUOY HA
UCHBITATEBHBIX CTEH/IAX C IMaMETPpOM ruba 1,83 Mmu
2,44 M COOTBETCTBEHHO. [Toce pa3zpaboTKH HOBOTI'O
COEAMHUTEA «/JIOPATTMHK> OBLIH IPOBEAECHBI €T'0O
UCHBITAHHUS B CDABHEHUH C IPYTUMU MEXAHUYECKUMU
COEJJUHUTEIISIMU U CBAPHBIMU COCJUHEHUSIMU HA
UCIBITATEIBHOM CTEH/JIE C IUAMETPOM I'da 1,83 M u mpu
npasaennn 10,4 MITa. BeIACHUIOCH, YTO YCTAJIOCTHASA
MPOYHOCTB 3TOT'O COEUHUTEIIS HE TONIBKO OOJIBIIIE, YEM
Y AaHAJIOTUYHBIX IIPHUCIIOCOOICHUM, HO U YEM Y CAMBIX
JIVUIIUX CBAPHBIX COEAUHEHUH. KpOMe TOro, 6p1II10
YCTAHOBJIEHO, YTO BEJIMYUHA YCTAJTIOCTHON MPOYHOCTH
JUISL TUX COEJUHUTEIICH XAPAKTEPU3YETCSI MEHBIITUM
Pa3bpOCOM IA2KE TTO CPABHEHHIO C IIPOYHOCTHIO CBAPHBIX
IIBOB, BBIIIOJIHEHHBIX [IPU [IOMOIIIH IOJYaBTOMATHYECKOU
OpPOUTATBHON CBAPKH.

Kakue (paxTopsI 60JIBIIE BCETO BIHSIOT HA
KAa4eCTBO II0JIYy9a€MOr'0 CTBIKOBOTI'O IIBA IIPH
PEMOHTHO¥ CBapKe THOKUX TPYO?

BaskHBIMM (PAKTOPAMU, OIIPEAEIAIONIUMHU IIOTYYEHUE
KAaYECTBEHHOT'O CTBIKOBOTI'O IIBA C MAKCUMAJIBHO
BO3MOKHOU YCTAJIOCTHOIM IPOYHOCTBIO TpU cBapke 'HKT,
ABJIAIOTCSA THII ITPOLIECCA CBAPKH, ITOJI'OHKA U ITOJATOTOBKA
KPOMOK CBAPUBAEMBIX TPYO. TaKke 6OBIIYIO POJIb
UI'PAET COOMIONEHNE TEXHOJIOTMYECKUX YCIIOBUH CBAPKH,
UCHOIB30BAHUE OXJIAKIAIOIINX OJIOKOB, PUHUIITHAS
006pPabOTKA, I «3aYHUCTKA» IIBA, HEPAZPY A0
KOHTPOJIb CBAPHOTO IIBA 1, KOHEYHO K€, MACTEPCTBO U
KBaIU(PUKAINS CBAPIIKA.

KakxoBBI OCHOBHBIE IIPHYHHBI IIPOBEJECHUA CBAPKH
THOKHUX TPYO HMJIH HCIHOIb30BAHU A MEXAHUICCKHUX
COEeIUHHUTEICH?

BO3MOXHOCTB COEMTHEHM S1 KOJIOHH T'MOKUX TPYO C
MOMOIIIBIO MEXAHUYECKUX COEJUHUTENIEN WIIN CBAPKHU
O4Y€Hb BaXKHA 111 KOHTpOoJ1s ¥ pemonTa 'HKT. Hepegko
YCTAJIOCTHAA IPOYHOCTb OTHOCUTEJIBHO HEOOJIBIIOTO
Y4aCTKA TMOKOH TPYObl YMEHBIIACTCS 10 IIPEJEIIA ETO
6€30IMMACHON IKCILIyATALIUH, U B 9TOM CIy4dde, ECJIU TOT
Y4aCTOK HE MOKET OBITD YAJICH U/WUJIN 3AMEHEH HOBOU
cekyert THKT, Bcs KOJTOHHA JTOMKHA OBITH CITUCAHA.
Hampumep, 310 MOXET MPOUCXOAUTD IIPU H60siee
UHTEHCHUBHOM 3KCIITYaTAIINU OTACTBHBIX y4acTKOB HKT,
4TO IIPUBOJAUT K UX O0JIEE OBICTPOMY U3HOCY.

performed on welded joints prepared with both
manual and orbital TIG welding processes. All
welded joints can be seen to exhibit a lower fatigue
life compared to the non-welded or base tubing.
The bend fatigue life of manual TIG welds in this
sample set was both lower and higher compared
to that of orbital TIG welds with the lowest
performance measured at 12% and the highest
at 85% of the base tubing. The variability in LCF
as measured by the standard deviation was 18%.
The fatigue lives of orbital TIG welds, although
also variable, were more consistent with a lower
standard deviation of 11%.

What is the fatigue life achievable with
mechanical spoolable coiled tubing
connectors?

Prior to the development of a new spoolable
CT connector (see Ref. Luft, H. B. et al, SPE
89527), a typical fatigue life of a commercially
available connector ranged from 6% to 22% for
a2-7/8” (73 mm) CT100 tested on a bend form
of 727 (1.83m) to 96” (2.44 m) respectively.

The results of bend fatigue tests on welded and
mechanical connections comprised of connectors
commercially available prior to the development
of the new “Duralink” described in SPE 89527 with
test parameters 72” (1.83 m) bend form and 1,500
psi (10.4 MPa) pressure showed that not only was
the fatigue life of this connector far superior to
those existing previously but that the performance
even surpassed that of the highest quality welded
connections. It was also determined that there was
less variation in the fatigue life of a mechanical
connector when compared to welded connections
even if prepared with semi-automatic orbital
welding processes.

What are the crucial factors in performing
butt welds in coiled tubing?

The important factors to consider for ensuring
a sound butt weld in coiled tubing and obtaining
a maximum possible bend fatigue life, are
the welding process used, the fit up and edge
preparation of the tubing ends to be joined, the
welding procedure specification (WPS), the use of
chill blocks, the finishing or “dressing” of the weld,
the non-destructive examination (NDE) of the
weldment and of course, the skill and qualification
of the welder.

What are some of the reasons for making
welded or mechanical connections in coiled

tubing? }
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B ipyrux ciay4asax KaKoH-TO y4adCTOK KOJIOHHBI MOKET
OBITh HACTOJIBKO IIOBPEXKEH B PE3Y/IBTATE KOPPO3UH WU
MEXAHHUYECKOT'O BO3/ICUCTBUS, YTO IE(PEKT HE MOXKET ObITH
YCTPaHEH NUIM(OBKON MU IPYTUMH CTAHAAPTHBIMU
MeTOAAMMU. [1711 HE(PTEra30BOrO CEPBUCA KOJIOHHA

TUOKUX TPYO — JOCTATOYHO JJOPOTrOCTOSAIIAS TOKYTIKA, U
3KOHOMUYECKU LEJIECOOOPA3HEE — 3AMEHUTD OT/EIbHBIN
Y4YaCTOK U IPOJJIUTB CPOK CJIYKOBI BCEN KOJIOHHBL [TOMHUMO
3KOHOMHUYECKUX COOOPAKEHU, MOXKET OBITh MHOMXECTBO
OIIEPATUBHBIX CUTYAIUM, KOITIA K CYIIECTBYIONIEH KOJIOHHE certain sections of the string are worked much
HEOOXOIHNMO JOOABUTH HECKOJIBKO JOIIOJTHUTEIbHBIX harder than others and will consume their safe
CEKIIUI. or working life much sooner. In other cases, a
tubing string may have suffered local corrosion
or mechanical damage that is not practical to
repair by grinding or other means. A CT string
is a relatively costly consumable for oilfield
services and replacing sub-sections of tubing is
an economic means of maximizing the useful
life of the entire string. Aside from cost savings,

The ability to join coiled tubing strings by either
welding or spoolable mechanical connectors
is important for the management and repair of
coiled tubing strings. Often, a relatively shorter
sub-section of a CT string has exhausted its safe
working life that, unless this section can be
removed and/or replaced with a new section
of tubing, will require that the entire CT string
be retired unnecessarily. For example, when

EcCTh IH IPUMEPHI YCIIENTHOT'O H SKOHOMHYECKH
3¢ PexruBHOro ncnoabzoBanusa FrHKT ¢
MEXAHUIECKHMH COCTHHUTETIMHU?

VCIenHoCTh BHEIPEHUSA TUOKUX COETMHUTECH,

WX SKOHOMHUYECKHE U IPYTHUE TPEUMYITIECTBA
MOTYT OBITB MPOWJLTIOCTPUPOBAHBI HA HECKOJIBKUX

NPUMEPAX, BOCHOBHOM UMEIOIINX OTHOIEHUE K
MOpPCKOH HepTe1o6brde. HEKOTOPBIE N3 HUX ObLIN
IIPUBEAEHDI I'PYIIIION aBTOPOB BO I1aBe C JI. JIMHKOM

there are also many other operational reasons that
necessitate the addition of CT sections to existing
string lengths.

B paboTe «BO3MOXHOCTD 6E30ITACHOIO TPUMEHEHHU
KPYITHOT'a0apUTHBIX FTHOKUX TPY6 IIPU ITOABOAHOM JOObIYE
34 CYET UCTIOIb30BAHUA HOBOT'O THOKOI'O COETMHUTES.
[TprUMEHEHME B IOJIEBBIX YCJIIOBUAX W IIPUMEPHI U3
pakTuKY», SPE 94163 (2005). Brarogapst HOBOMy
COEMHUTEIIO, OITMCAHHOMY B cTaThe SPE 89527, ynanoch
MPOBECTH PAJL BHYTPUCKBAKUHHBIX PA0OT B CEBEPHOM
MOPE, 711 KOTOPBIX TPEOOBAITHUCH THOKHUE TPYORI OOJIBIIOIO
pasmepa (60,3 Mm) u (73 Mm). 1715t IPOBEACHUS PabOT

H4 HOPBEKCKOM MOPCKOM MECTOPOxAcHNU Veslefrikk

A xomnaHuu Statoil ASA moTpeboBanachk ruoKas Tpyoa
CT100 grameTpom 60,3 MM, C TOIIUHOIM CTEHOK 3,4 MM

u 1yImHOM 4900 M. OHA IPeAHA3HAYAIACH I IPOMBIBKH
CKBa>KHMHBI U YCTAHOBKU IVIYOMHHOU IPOOKMU IIEPE/]
MOBTOPHBIM OCBOCHUEM CKBA’KHUHBL. KOJIOHHA, BECHBIIIAA
32T, HE MOIJIA OBITH ITOJHATA HA 6OPT LICJIMKOM, IIOCKOJIBKY
I'PY30IOABEMHOCTD KPAHA COCTABJISAIA BCEro 16 T, 2 paboThI
JIOJIKHBI OBLIA ITPOBOAUTBCA IIPU TPEXMETPOBBIX BOJIHAX.
[ToaTOMY OBLIO IIPUHATO PEMIEHUE PA3AECIUTDL KOJIOHHY

H4 3 9aCTH U C IOMOIIIBIO JIBYX COCIMHUTEIICH COOPATH

€€ CHOBA IIPSIMO Ha 60pTY. [IpenmMyiecTBO ObUIO OTAHO
MEXAHHUYECKHUM COEJUHUTEIIAM, IIOCKOJIBKY [IO 3TOI'O YKE
OBUIO HECKOJIBKO HEYJAYHBIX ITOITBITOK UCTIOTIb30BAHUA
CTBIKOBBIX CBAPHBIX COEAUHEHU. COEIUHUTENHN ObUIN
YCTAHOBJIEHBI YCIIEITHO U 6€3 BCAKMX MHIIUJEHTOB,
HECMOTPsI Ha TO YTO ONEPALHs 3aHsU1a 26 4aCOB U
COIPOBOK/12J1ACh HEIPEPBIBHBIM IITOPMOM C BLICOTOH
BOJIHBI 60JIE€ TPEX METPOB. YCTAHOBKA COCIMHUTEIICH
NPOBOJIWJIACH 33JJ0JITO /IO NPEANIOIATAEMBIX JIAT Ha4asIa
PpaboT BO M36EKAHUE CYIIECTBEHHBIX 3a1€PIKEK, KOTOPbIE
OHa MOIJIA BbI3BATh. [T0CIIE IPOBEACHUS YCIIEITHOTO
KaIlUTaJIbHOI'O PEMOHTA HA CKBAXXUHE Ne 1 KOITIOOMHIOBOE

What are some examples of successful and
economical installations of coiled tubing
joined by mechanical connections?

There are several examples to illustrate the
application, benefits and economics of using
spoolable connectors principally offshore.

Some of these have been published by L. Link

et al, “Large Diameter Coiled Tubing Becomes
Available Safely Offshore Through a Newly
Developed Spoolable Connector: Case Histories
and Field Implementation”, SPE 94163 (2005).
The new connector described in SPE 89527
constituted an enabling technology for offshore
well interventions in the North Sea that required
larger sized coiled tubing of 2-3/8” (60.3 mm) and
2-7/8” (73 mm). For the Norwegian “Veslefrikk
A” offshore field, Statoil ASA required a 2-3/8”
(60.3 mm) X 0.134” (3.4 mm) CT100 string of
4,900 m in length for a CT cleanout and deep-set
plug installation in preparation for a well re-
completion. If landed in one lift, this would have
entailed a total weight of 32 tonnes. However, the
offshore platform crane lifting capacity was only
16 tonnes at 3 m significant wave height. It was
decided to split the string in 3 sections and use

2 connectors to reassemble the string on board.
(Mechanical connections were selected because
of previous failures with butt welded joints). The
connectors were installed successfully without
incident over a 26 hour period with ocean seas
exceeding wave heights of 3m that persisted prior
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questions to specialist

060pyAOBAHHIE OBLIIO IEPEOPOIIEHO HA CKBAXKUHY Ne 2

JUIS €€ OYUCTKU M TOBTOPHOI iepdopanu. Tam OHO

OBLIO PA3BEPHYTO TEM K€ CAMBIM CITIOCO60M. IToce
YCIIEMTHON ONEPALIUU HA CKBAKMHE Ne 2 060pyI0BaAHHUE
OBUIO IEPEHANPABIECHO HA CKBAKMHY N2 3, I7I€ CTOMb

K€ YCHENTHO NPOILIA 3aKAYKd MHI'HOUTOPA COJIEBBIX
OTJIOKEHUN. 3aTEM OOOPYIOBAHUE OBUIO IEMOHTUPOBAHO,
KOJNITIOOMHTIOBAsI KOJIOHHA — HAMOTAH4 HA 3 OT/JE/IbHBIX Y3714
HAMOTKHU U TPAHCIOPTHPOBAHA OOPATHO HA HA3EMHYIO
62a3y. DPHEKTUBHOCTD KAXKJIOU U3 pabOT ObLIa OIICHECHA
COOTBETCTBEHHO B 92%, 99% 1 100%. CoeguHHUTEIN IIPOLLIN
4epes 3 CIYCKO-TIO/bEMHBIE ONIEPAITUHN 6€3 MATIEHIITHNX
MPU3HAKOB IIOBPEXACHUSA 1 HEOOXOJUMOCTH 3aMEHBDL

Bropoi nnpuMep CBA3aH C NCIIOJIb30BAHUEM
KOMOHMHUPOBAHHOM TPyOs! CT100 AruameTpoM 73 MM U
TOJIIIUHO CTEHOK OT 5,2 MM JI0 3,96 MM JIJTsI [IPOBE/ICHUS
KHUCJIOTHOT'O THAPOPA3PHIBA IJIACTA HA PA3pabaTbIBAEMOM
ConocoPhillips mectopoxaeHuu Ekofisk, Takxe B CeBepHOM
Mope, B okTsi6pe 2003 ropa. Tpu 30HbL HA TyO6UHE 3962 M
OKA432JIMCh HENTPOJYKTUBHBIMH, B CBA3U C YEM OBLIIO PEIIEHO
MPOBECTU ITPOOHBIA KUCJIOTHBIA THPOPA3PHIB IIJIACTA C
TIOMOIIIBIO KOJATIOOMHTIA. OONIHIT BEC THOKOM TPYOBI U Y3714
HOMOTKH COCTABIISLT 36 T, B TO BPEMSI KAK MAKCUMAJIbHASI
I'PYy30IOABEMHOCTb KPAaHa — BCEr'O 32 T. B UTOre KOJIOHHY
pasaenuan Ha 2 9aCTH U COOPAIH MIPSAMO HA IIAT(POPME,
MPOBEPHUB ITOCJIE HTOI'O HA TEPMETUYHOCTD IO, TABJIEHUEM
55,2 MITa. BMeCTO CBAPHOI'O COEAMHEHH OBbLI UCITOIb30BAH
COEUHUTEIIb «[JIOPAITMHK> JUMETPOM 73 MM, IIOCKOJIbKY
OMATB YK€ UMEJICSA HETATUBHBIN OIBIT IPUMEHEHUS CBAPKH.
OUH U TOT JKE COCAUHUTEb ObLII UICTIOIB30BAH 15t 6
CITYCKO-TIOZ/bEMHBIX OIEPALTN IO, MAKCUMAJIbHBIM
nmaBieHuem 46,2 MITa. [Tpu 3ToM OH mporryckan 10%-i1
PacTBOP COMAHOM KMCJIOTBI, 3AKAYUBAEMBIA CO CKOPOCTBIO
2544 n/muH. Bo BpeMs onepanyiy 0Caab/10 3IaCTOMEPHOE
KpEIIEHUE, KOTOPOE MEPE, TTOCJIEJHUMU IBYMs CITYCKAMU
OBUIO 3aMEHEHO METAJJINYECKUMU KOJIBLIEBBIMU
LeHTPaTopaMHu. [TocCiIe 4eThIPEX CITYCKOB I'JIPOPA3PhIB
OBLJI YJJAUHO BBIIIOJIHEH, B PE3Y/IBTATE YET'O JOObIYa HEPTHU
BO3POCJIA B BOCEMb Pa3.

B uncie npenMyecTB UCIIONb30BAHUA THOKUX
MEXAHHUYECKUX COEMHUTEIIEN BMECTO CBAPKH, YKA3aHHBIX
JUIA TAHHBIX IBYX IIPUMEPOB, 6bLJIO YIIOMAHYTO CHUKEHHE
TPE6OBAHNH K I'Py30IIObEMHOCTH KPAHA U IPYTOr'O
060PYIOBAHUS, BO3MOKHOCTB IIPOBEACHUS PAOOT B INIOXHUX
MOT'OHBIX YCJIOBUAX, BO3MOKHOCTD MCIIOJIb30BAHM A
I'MOKUX TPYO ONITUMAIBHOI'O (T.€. OOJIBIIETIO) pa3Mepa,

YTO MOBBIMIAET BEPOATHOCTD YCIIEITHOT'O ITPOBE/ICHUS
paboT, 60sbIIAsA SKOHOMUYECKAA 3(PHEKTUBHOCTD U
YMEHBIIIEHUE BDEMEHHU IPOBEICHUS PAO6OT 10 CPABHEHUIO
CO CTBIKOBOF CBAPKOMH, O0J1€€ MPEJCKA3YyEMbIE (PU3NIECKHIE
XAPAaKTEPUCTUKHU 10 CPABHEHUIO CO CTHIKOBBIMU IIBAMU
(T.€. BO BpeMs IIPOBEJEHUS PAOOT MOKHO PACCYUTHIBATD
peanbHblit n3HOC 10 'HKT), mpoCcTOT4 B yCTAHOBKE 1
KOHTPOJIE COCTOSIHUS COEAMHECHUS. ©

to and during the installation operation. The
connector installations were conducted mostly off
the critical time line so that no significant delays
were incurred by this operation. After successful
workover of Well #1, the CTU equipment was
skidded to Well #2 to conduct a clean out and re-
perforation operation with the same equipment
spread. With Well #2 completed successfully,
skidding to Well #3 followed to conduct a
successful scale inhibitor squeeze. The equipment
was then rigged down, the CT string was spooled
back on 3 separate reels and transported back to
the onshore base. The operational efficiency for
each intervention was reported at 92%, 99% and
100% respectively. The connectors performed all 6
runs without any signs of deterioration and did not
require replacing during the 3 well campaign.

A second example, also offshore North Sea in the
Ekofisk field for ConocoPhillips, involved a 2-7/8”
(73 mm) X 0.203-0.156” (5.2-396 mm) tapered
CT100 acid fracturing job performed in October
2003. Three zones in this well located at a depth
of 13,000 ft (3962 m) MD, were non-productive
and it was decided to perform a CT/straddle acid
frac stimulation operation. The total weight of
the CT string and reel was 36 tonnes whereas the
maximum crane capacity was 32 tonnes. The CT
string was ultimately landed in 2 sections and
assembled offshore and hydro-tested to 8,000
psi (55.2 MPa) using a 2-7/8” (73 mm) Duralink
connector instead of welding, again because of
premature failures experienced with the latter
method of joining. Six runs were performed with
the same connector that sustained a maximum
treatment pressure of 6,700 psi (46.2 MPa) with
a 10% HCl acid flowing at 16 bbl/min (2544 1/
min). The elastomer backfill had disbonded and
was replaced with metallic centralizer rings for
the last two trips into the well. The acid frac job
was completed successfully after 4 trips without
further incident resulting in a 8-fold increase in 0il
production!

The key benefits of using spoolable connectors
instead of tube-to-tube welds that were cited
for these case studies included reducing
crane capacity/equipment weight issues, a
greatly expanded weather window, ability to
utilize optimum (i.e. larger) CT sizes thereby
increasing the chance of job success, greater
cost effectiveness and faster than butt welding,
more predictable performance than butt welds
(i.e. intended wear point in the CT string can
be monitored during operation) and simple
installation and monitoring by the CT crew. ®
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OonbiT NIPUNMIEHEHUA CKBAXXMNHHOIoO
MHCTPYNMEHTA NMPON3BOACTBA

000 «HIMN «POCTIIKTEXHOJION'NN»
NPN PABOTE C KOJITIOBMHIOBbININ
YCTAHOBKANMN

EXPERIENCE OF APPLYING DOWNHOLE
TOOLS PRODUCED BY ROSTEKTEHNOLOGII
IN OPERATIONS WITH CT UNITS

10.H. IITAXOB, HaYaIbHUK OTAEIA pa3padboTku, 000 HIIII «PocTIKTEXHOIOTHH»>
Y.N. SHTAKHOYV, Head of Development Division at RosTEKtehnologii

JITHUM U3 OCHOBHBIX HATIPABICHUN ne of the principal fields of expertise of

nesarenbHocTr OO0 «HIIIT
«PocTOKTexHOMOrNN>
SABJIAETCS pa3PaOOTKA, U3TOTOBJIEHUE U ITIOCTABKA
CKBaKMHHOT'O MHCTPYMEHTA JJIs1 IPOBEICHUS
PEMOHTHBIX PA6OT C HCIIONIB30BAHUEM
KOJITIOOMHI'OBBIX YCTAHOBOK.

ITpOM3BOAUMBI MHCTPYMEHT HO3BOJISACT
BBIIIOJIHATD CJIEAYIOIINE BUJBI PA6OT:

* IIPOMBIBKA CKBA’KHH;

* OCBOEHUE CKBAXKUH;

¢ 06pa6OTKA NPU3AOOHHON 30HBL,
* BOJIOM3OJISIIIMOHHBIC PAOOTHI;

* JIOBUJIBHBIE PAOOTHI.

Hcxons U3 CTATUCTHUKHA, IPENCTABIEHHON
B PA3HBIX UICTOYHUKAX, [IPU PAOOTE C
KOJTIOOMHTOBBIMH YCTAHOBKAMU OCHOBHBIMH
BU/JAMU OIIEPALTUI HA MECTOPOXKIECHUAX
Poccum 1 GMIKHETO 3apYyOEKbs ABIAIOTCS
NPOMBIBK4, OCBOeHMe, OI13 1 JTOBHUIBbHBIE
paboTeI (PUCYHOK 1).

B cBa3u ¢ aTUM HanbosIee BOCTPEOOBAHHBIMU
KOMIOHOBKAMH JIJISI BBIIOJTHEHU A 9TUX
OIlEPALNU ABJIAIOTCS:

1) m1a nIpOMBIBKU M OCBOEHUS CKBAXKUH:
* MIEPEBOTHUK BaJIBIJOBOYHBI;
* KJIAIIAH OOPATHBIN CTBOPYATHI;
* HAC4JIKU PA3MBIBOYHBIE;
2) 1714 JIOBUJIBHBIX PA6OT:
* [IEPEBOTHUK BaJIBIJOBOYHBI;
* KJIAIIAH OOPATHBIN CTBOPYATHI;
* Pa3bEJUHUTEIN ABAPUNHBIE,
* OBEPHIOTEI, TPOCOJIOBUTEIIH, IOBUTEIIN
CHELHAJIbHBIE.

RosTEKtehnologii is development, production
and supply of downhole tools for service
operations with CT units.

The manufactured tools allow performing the
following types of operations:
« well cleanout;
» well development;
¢ bottom hole treatment;
* squeeze jobs;
* fishing jobs.
Taking into account statistics supplied from various

TIpombiera u oceoerue . JIosusioHble pabomol
Cleanout and development Fishing

PUP . Jp. pabomol
Squeeze jobs Other operations

Pucynox 1 — Homenkaamyput PemOoHmnoLx onepavuil,

NPOBOOUMBLX C UCNOIB3I0EAHUCM KOINIOOUHZOEBIX YCMAHOBOK
Figure 1 — The variety of CT service operations

OCHOBHBIMU TPEOOBAHUAMHU K
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IPOU3BOAUMOMY HHCTPYMEHTY ABJISIOTCS
HAJIE’KHOCTDb, MAKCUMAJIBHO OOJIBIION
MEXPEMOHTHBIN IEPUOJ], U CTOUKOCTD K
arpeccuBHOI cpegie. C LIENbIO ONPENEIEHU

ITUX NAPAMETPOB COBMECTHO ¢ OO0 «MHTerpa-
Cepsucel» 1 Openoyprckum YUPC OOO Jaznpom
noA3eMPEMOHT OpEHOYPI» ObLIU IPOBEICHBI
CTEHJIOBBIE U CKBA’KMHHBIE UCITBITAHUS KOMIIOHOBOK
JULS IDOMBIBKM CKBAKHMH, BKJIIOYAIOIINE B CeOs
TIEPEBO/IHUK BAJIbIIOBOYHBIH, KJIAIIAH OOPATHBIN
CTBOPYATBIN, HACA/IKY PA3MBIBOYHYIO.

CTeH/IOBBIE UCITBITAHUSA KJIAIaHA (PUCYHOK 2) 6bLIN

MPOBEAEHDBI IPU CJIEYIOMNX PEKUMAX:

— pacxon Q — 10 n/c;

— laBJIcHUE Tpy TPOMBIBKE P =35 MIIa;

— JaBJIEHUE OMPECCOBKU ITOCJIE KAXKJOTO LIIUKJIA

IPOMBIBKU P =65 MITa;

— KOJIMYECTBO LIUKJIOB S = 20 ITUKJIOB.

3aTeM ObUIH IPOBEJEHBI CKBA’KMHHBIE UCIIBITAHHUSL.
B uactHOCTH, B Openbyprckom YUPC paboTh
BBIIOJIHSAIUCH IIPU CIAEAYIOUUX YCIOBUAX:

* Q—-10n/c;

* P, —O0MIIa;

e V—20M3

* PacTBOP — 5%-1 CIUPTO-KUCJIOTHBIA pacTBOp HCL;
e arpeccuBHas cpeaa — 6% H,S, 3% CO,;

* OXHJAEMOE JaBJICHUE HA YCThE — 15 MITa,

* MOJ’bEM KOMITIOHOBKU C 3AMEPOM JIABJICHUS.

Ilocne npoBeeHN s UCIBITAHUI B TEYEeHUE 18
MECSILIEB ITO BCEM IIOCTABKAM BEJIACh CTATUCTHKA
O PECYPCY HHCTPYMEHTA, KOTOPAS BBIVISAUT
CJIEAVIONIUM OOPA30OM:

— HACA/JIKU Pa3MBIBOYHBIE — 60s1ee 300 mT. (pecypc

15-20 ckB/onep);

— EPEBOJIHUKHU BAJIBIIOBOYHBIC — 60s1ee 100 1IT.

(pecypc 10-12 ckB/onep);

— KJIAIIaHBbI OOPATHBIE CTBOPYATHIE — 60s1ee 170 mIT.

u 6onee 90 kommnekTos 3UIT ( pecypc 4—5 CKB/

omep 1o 3amensl 3UIT).

3HAYUTENIBHYIO 4ACTh OObeMA PA6OT, MPOBOJUMBIX
C MUCHOJIBb30BAHUEM KOJITIOOMHIOBBIX YCTAHOBOK,
COCTABJIAIOT JIOBUJIbHBIE OIIEPAIINY, CBA3AHHBIE
C U3BJIECUEHUEM OOOPBAHHBIX KA6€Is, TPOBOJIOKH,
TPOCA, FEO(PUZNIECKUX ITPHUOOPOB, IITAHT U
np. IIpyMeHAEeMbINA IPU 3TOM UHCTPYMEHT
npoussogcTsa OO0 «HIIIT «PocTOKTEexXHONIOT NN
MO3BOJINJI C 6OJBIION YCIIEIMHOCTHIO BBIITOJHUTD
ONEPALINHU ITO U3BJIEYEHUIO OCTABJIEHHBIX B CKBAXKUHE
MHCTPYMEHTA U IPUOOPOB (TA0IU11A 1).

Bonpoe BHUMAHHE YAEIAETCA COBMECTHOM
paboTe C CEPBUCHBIMUA KOMITAHUAMH IIPH PA3PA6OTKE
WHCTPYMEHTA JUIS BBIIIOJHEHUS ONIPEAETIEHHBIX
33/1a4 HA CKBAKMHAX. TaK, COTPyJHUYAA C KOMITAHUEN
«IImomM6eprke», KOTOpas MPOBOANUIA Pa6OTHI HA
CKBAXXKUHE, 6blJI Pa3pab0TaH 1 ITOCTABJIEH KOMIIEKT
JIOBUJIBHOT'O MTHCTPYMEHTA /111 U3BJIEYEHU A KAOEA U
reo(pU3nIeCcKOr COOPKHU.

sources, the main operations with CT units on the
fields of Russia and former Soviet Republics include
cleanout, development, BHT and fishing. (Figure 1)

In this respect, the most demanded assembly for
these units include:

1) for well cleanout and development:

» milling adapter;

* flapper-type back valve;

* jet nozzles;

2) for fishing:

» milling adapter;

* flapper-type back valve;

* emergency disconnector;

* releasing overshots, spears.

The main requirements for the produced tools
include reliability, maximally long overhaul life and
resistance to corrosive media. In order to define
these parameters we have contracted Integra Service
Orenburg, well logging and development division of
Gazprom Podzemremont Orenburg to hold bench and
borehole tests of well cleanout assemblies including
milling adapter, flapper-type back valve and jet nozzle.

The bench valve tests (Figure 2) were held under the
following conditions:

— consumption Q — 101/s;

— cleanout pressure P =435-725 psi;

— proof pressure after each cleanout cycle P =9427 psi;
— number of cycles S = 20 cycles.

After that borehole tests were held. For instance,
in Orenburg WLDD they were performed under the
following conditions:

Pucynox?2 -
Cmenoosenie
ucnsimanua
Kianama

Figure 2 — Bench
Valve Tests
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Tabnuya 1 — Cmamucmuxa no npumenenuro

JIO8UNIBHOZ0 uucmpymeuma

Table 1 - Statistics on Fishing Tool Use

Haumenosanue Pezynsmamot pabomut
Item Results
H3zeneuernue asaputinoiiI'T ¢
Osepuiomot nazpyskott 0o 19—-20 m
Overshots Removal of emergency CT with the

load of up to 19-20t

Yemporicmeo onsa nodsema
asapuiinoti mpyoo.
(mpybooeprucaments)

Emergency tube hoisting device
(tubing catcher)

TToosem asaputinoii I'T ¢ naxepom,
nazpyska 0o 17 m
Pulling emergency CT with packer,
loadup to 17 t

Tpoconosumenu
Wireline catchers

H36n1euenue npoeosoK, mpocos ¢
27y6ursL 00 2800 M, HAZPY3KA OM
1000 I8 m

Recovery of wire and cables from the
depth of 9186 ft, load from 10 to 18 t

TEXHNYECKOE COCTOAHUE CKBAXKWHbI

1) VcnoBus paboThr:

* HEMPOHUIAEMAS TAPAPUHO-TUPATHAS IPOOKY;
* MaKCHMAaJIbHO BO3MOXKHOE YCTBEBOE JABJICHUE —

470 aT™.

2) IIpuxsat Ha rry6buHe 1100 M.
3) OCTABJIEHHBIE JIEMEHTDL:
* Kabenab — 730 M, @ 6,3 MM;
e reodusndeckas coopka — 15,1 m.
4) Lemu pa6otel THKT:
* pacTenIeHue NapapUHO-TUAPATHOU IPOOKH;
* U3BJICYEHUE KA6€EA U COOPKU U/UITN
* I1a6JIOHUPOBAHME /IO HIDKHEH I'PAHHUITBI
nepdopanuu.
Komnanus JllnoMbepxe» B TEUEHUE 18 CYTOK
(46 CI1O) BHITIOIHUIIA TPEGYEMBIN O6'bEM PAGOT,
4 UMEHHO:
— YCTPaHEHA I'H/IPATHO-MApPa(PUHOBAS POOKA,
— usBsieueHo 650 M KabeJs,
— CKBAXKWHA ITPOMIA0JIOHUPOBAHA JJO HUXKHEMN
IpaHULIbI IEPHOPALTHH.
OO0 «HITIT «POCTOKTEXHONIOTUU> COTPYTHUYAET
B 00J1ACTH pa3pabOTKU U ITIOCTABKH CKBAXKUHHOI'O
060PYNOBAHUA JIJIS KAITUTAIBHOIO PEMOHTA CKBAKUH
¢ OO0 d'a3npoM NOA3EMPEMOHT YPEHI'OM»,
OO0 Ja3npom noa3eMpeMOHT OpeHObyPI»,
OAO «CypryrtHedrerasd», OO0 «JIHTerpa-CepBUCHI».
C 2008 rojs1a moCcTaBaeHO OKOJIO 2500 eTMHUI],
HHCTPYMEHTA 34 HAUMEHOBAHU .
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* Q—-101/s;
e P, —0psi
e V—-20m3

« solution — 15% HCL alcohol acid;

* corrosive media — 6% H,S, 3% CO,;

* expected tubing head pressure — 2176 psi;

* lift of assembly with pressure reading.

Statistics on the tool life was analyzed for all supplies
within 18 months after the tests. It suggests the
following figures:

— jet nozzles — over 300 units (life — 15—-20 well
operations);

— milling adapter — over 100 units (life 10—12 w/0);

— flapper-type back valves — over 170 units and over
90 Kkits of spare parts (life — 4—5 w/o before changing
spare parts).

A large share of operations with CT units is
constituted by fishing operations related to pulling of
the torn cables, wirelines, geophysical instruments,
spears, etc. The tools produced by RosTEKtehnologii
made the fishing operations more successful (table 1).

We give a high priority to joint operations with
service companies in designing tools for specific
objectives in the wells. For instance, while cooperating
with Schlumberger we developed and supplied a kit
of fishing tools for fishing cables and geophysical
assemblies.

TECHNICAL CONDITIONS OF THE WELL
1) Conditions of service:
* non-permeable paraffin and hydrate plug;
* maximum possible tubing head pressure —
470 atm.
2) Freezing on the depth of 3609 ft.
3) The fish:
 wireline — 2395 ft., @ 0.25%
e geophysical assembly — 495 ft.
4) CT work objectives:
* thawing paraffin and hydrate plug;
» removal of wireline and assembly and/or
» gauging the borehole till the lowermost perforation
depth.

It took Schlumberger 18 days (46 trips) to perform
the necessary scope of work:

— elimination of hydrate and paraffin plug;

— recovery of 2133 meters of wireline;

— the borehole was gauged till the lowermost
perforation depth.

RosTEKtehnologii cooperates with Gazprom
Podzemremont Urengoi, Gazprom Podzemremont
Orenburg, Surgutneftegaz, Integra Services in
development and supplies of downhole equipment for
well workover. 2500 units of 34 tool items have been
supplied since 2008.
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Texauueckue TpeooBanusa API (5 ST)
IIPH IIPOU3BOICTBE KOJTIOOHHIA

The API Specification (55T)

For Coiled Tubing Production

Poaepuk K. CTOHJIU, Coiled Tube Resource Management
Roderic K. STANLEY, Coiled Tube Resource Management

B oamnnoii cmamaoe mol gacmampueaem
noewui cmanoapm (58T) [1] ona
npoU3BO0CMBA, UCNbLMAHULL U
HepaspyuLarou,e2o0 KOHmMpOoJis KoamioouH2a,
a maxce CPABHUBACM €20 C CYULECINB) IOUUM
cmanoapmom 0715 2u0K020 mpyobonpoeood
(cneyugpurxavusa APl 5LCP) [2]. Tlepebiti
cooepaucum mpeoosarue npPoeoeHUs NOJIHOLL
npoeepru 6cetl noeepxHocmiL mpyoo.

nocue 2uopaBIUecKo20 UCHBbIMAHUA, 6 110
epems Kax 6mopoit mpeodyem mosiko JiUiLb
NOBMOPHOIL BPOBEPKILL BCEX POSIUKOBLLX
C8APHBIX UB08. TIPUBOOAMCA PE3) I aInbL
HeoasHOo 1POBEOEHHO20 «<OKOHUAIME/IbHOZ0
KOHIMPOSIA.

BBEAEHWNE

B 1992 roy MbI OCO3HAJIM HEOOXOAUMOCTD Pa3Pa0OTKH
MPONU3BOACTBEHHOI'O CTAHAAPTA /I KONTIOOMHTA [3]. B
TO BPEMS IIPOMBIIIVIEHHUKH HE NPEACTABIISIN YETKO,

YTO MOXKHO CAENIATh U3 «KOJITIOOMHTa» (TMOKOU TPYOBDL),
KOTOPBIH TOJIBKO YTO HOSIBUJICS U TIPEACTABIIA COOOH
KOPOTKHE COEUHEHUS, CBADEHHBIE BCTHIK U IIPUBAPEHHDIC
KKpasM JIEHTHL B 1992 ropy 6bL1 C/Ie/IaH 3a11POC B
AMEPUKAHCKUUA MHCTUTYT HEPTHU (API), BKOTOPOM OBLI
CO3JaH CIIELMAIbHBIN KoMUTeT (PecypcHad rpyiimna 1o
TUOKUM TPyOaM), U ObLI pa3padboTaH JOKyMeHT APIRP 5C7
(1996). PYKOBOZICTBO AMEPHUKAHCKOTO HHCTUTYTA HE(PTU
PEKOMEH/IOBAJIO PA3PAOOTKY UMEHHO METOJUYECKUX
PEKOMEH/IAIUIA, 4 HE CTAHJAPTA, TAK KAK B TO BDEMS HE
HMEJIOCH JOCTATOYHO 3HAHUH O KOJITIOOUHTE.

Kak Tonbko meTopndeckue pekomenganuu RP 5C7,
KOTOPBIE BKJIIOYAJIU B C€651 KAK BOIIPOCHI TPOMU3BOJCTBA,
TAaK ¥ IPUMEHEHU, ObIN OITYOJIMKOBAHBI U BEINYIIEHEI B
O6palIEHNE, CTAJIO OYEBH/IHO, YTO JJOKYMEHT HEOOXOAMMO
Pa3aeNInuTb HAa OTAEIbHBIE JJOKYMEHTBI, KOTOPBIE Obl
ONHUCBIBAIA BOIIPOCHI MPOU3BOJICTBA U OKCILTyATAIIUN
6oJiee noipoOHO.

Heo6x0oa1MO NOMHUTD, YTO CTaHAApT APL Haxopsamuiics
B JIOITYCTUMOM HCIIOJIb30BAHHUH KAK TAKOBOI, COAEPIKUT
MNPEAIOCHUIKH JJ15 €70 JAJIbHENIIETO YCOBEPIIEHCTBOBAHHSL.
JomxeH ObITh CO37JaH KOMUTET (COCTOSIUI 13
NPEACTABUTEIIEN IPOU3BOIUTENIEN, TOTPEOUTEIIEN,
KOHCYJIBTAHTOB), KOTOPBIH OYZAET IOJIOCOBATD IO TEKCTY
JOKYMEHTA U JAaBATh PEKOMEHJAITUH BBIIECTOAIUM
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We review the new standard (55T) [1]
Jor the production, testing and
nondestructive inspection of coiled
tubing, and compare it with the
existing standavd for coiled line pipe
(API Spec 5LCP) [2]. The former
contains a customer requirement for
Jull-bodly inspection after hydrostatic
test, while the latter requires only a
re-inspection of the full length seam
weld. Results from recent "final
inspections" are given.

INTRODUCTION

A need was noted back in 1992 to produce a
manufacturing standard for coiled tubing [3]. At
that time the industry did not really know what
to make of “coiled tubing”, which had recently
emerged from butt-welded short joints to the electric
welding of end-joined strips. A request was made to
the American Petroleum Institute (API) in 1992, a
committee (the Resource Group for Coiled Tubulars —
RGCT) was formed, and the result was API RP
5C7 (1996). API management recommended the
production of a recommended practice (RP) rather
than a standard because not enough was known
about CT.

Once RP 5C7, which encompassed both
manufacturing and use was published and in
circulation, it was obvious that it had to be separated
into documents the covered manufacturing and
operations in more detail.

One must always bear in mind that API
standardsdocument what is in acceptable use,
and as such, provide a baseline for subsequent
improvement. There has to be a balanced committee
(manufacturers, users, consultants), that votes on
the text, and recommends upwards through higher
committees (Figure 1).

Finally, in order to avoid mixing the properties of
CT and CLP at manufacture, and in field use, API 58T
(and 5LCP) were written to cover the quality of the
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Figure 1 - API Tubular committee structure

OpraHaM 4epe3 KOMUTETBI, CTOSIIUE BBIIIE B UEPAPXUU
(pUCYHOK 1).

HakoHer1, 4TO6bI HE MyTaTh CBOMCTBA KOJATIOONHTA U
TUOKOTo TPyO6OIPOBO/IA TPU IPOU3BOJCTBE U B IIPOLIECCE
UCIOJIb30BAHM S, ObUIN PA3PAOOTAHBI JOKYMEHTDI
API 5ST (1 5LCP), KOTOPBIE OIUCBIBAIOT KAYE€CTBO
MaTepHasIa Ha CTAJUH BBIITYCKaA C 3aBO/I4, 4 HE ITOCJIE
BBC/ICHUS B AKCILTyaTAIHIO. TaK OBLIO CJICIAaHO TOTOMY, YTO
CYILIECTBOBAJIO IIPEBPATHOE TOHMMAHHE TOT'O, YTO CBOUCTBA
KOJIITIOOMHI'A HE MEHSIOTCS IIPH €T'0O SKCILIYATAIIUH.

BHEOPEHUE TMBKOIO TPYEOMNPOBOAA
ITpou3BOAUTENN OTYYAIN 3AIBKH HA IPOU3BOJICTBO
KOJITIOOMHTA, KOTOPBIA MOXKHO ObLIIO ObI HCIIOIb30BATh
B Ka49€CTBE THOKOI'O TPYOOIIPOBOAA, TAK KAK OOJIBIINE
TPYOBI 3-I1 CEPHUU CBAPUBAIUCH BCTHIK, HAMATBIBAJIUCh HA
6apabaH, 4 3aTEM YKJIAIBIBAIHCh B KAYECTBE TPyOOIIPOBOAA.
KonTIoOMHT ¥ THOKUI TPyOOIPOBOA NOKYTIAIN
COBEPIIEHHO PA3HbIE KJIMEHTHL TaK KaK OIMH U3 32BOJIOB
MOT IPOU3BOAUTB TMOKUI TPYyOOIIPOBO/, TUAMETPOM JIO
168,3 MM, AMCPUKAHCKHUI HHCTUTYT HE(DTH Oy T
34K43 Ha Pa3pabOTKy CTAH/AAPTA HA TUOKUH TPYOOIIPOBO/I.
7151 3TOro UCMONIB30BAIN TEKCT crieniuduranuu API 5L
B 41-11 pegakimnu. M3 JOKyMEHTA UCKIIOYMNIIN PA3/IENbI,
KACAIOU[UEC HENEKTPUUECKHUX METOJJOB CBAPKH U
COEAMHEHUH, U TOOABIIN NTH(POPMALIHIO O CBAPKE
[ITPUIICOB, pazmepax (12,7-168,3 MM) U TONIIIUHE CTCHOK,
KOTOPBIE IPEIATAIOT [1Ba NpousBoauTes. [IpoayKuus
6bl1a pasjesieHa Ha copTa X52C, X60C, X65C, X70C,

material as it leaves the factory gate, and not after it
has been placed in use. This was because there was
an unfortunate and incorrect misapprehension
that the properties of CT do not change with use.

THE INTRODUCTION OF
COILED LINE PIPE

Manufacturers were getting requests for CT to be
used as coiled line pipe (CLP), since larger range III
line pipes were being butt-welded, reeled and laid.
Purchasers of CT and CLP were also quite different.
Since one mill had the capability to make CLP to
6.625-in., API received a request in 1995 to produce
a standard for CLP. To do this, the text from the 41st
edition of API 5L was used as follows. All text for
non-EW methods, and jointers were removed, and
skelp-end welds and the sizes (0.500—6.625-in.)
and wall thicknesses made by the 2 manufacturers
were added. The grades became X52C, X60C,
X65C, X70C, X80C and various manufacturer’s CT
grades could be classed into these grades.

Since the 41st Ed of 5L contained a customer
require-ment for a seam weld inspection after the
mill hydrostatic test, that was also transferred into
S5LCP, unlike the new CT spec (55T), where a full-
body “final inspection” is included.

This standard is now in its 2nd edition. Additions
included an X90C grade, requirements for all
inspectors to hold an acceptable NDT certification, }
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X80C, 1 pa3IMYHBIE COPTA KONTIOOMHIA TAKIKE MOKHO and for maximum residual magnetism prior to butt
KaCCU(UITIPOBATH B COOTBETCTBUH C IAHHBIMH COPTAMU welding.
OPOAYKIIAH. Cautionary Note. 5LCP material must pass all
Tak kKax B 41-11 pegakiiuy CrieiuUKAINU 5L COAEpKAIOCh the requirements of 5LCP and can be made from a
TpeOGOBAHNE ITPOBEPKU POJIUKOBBIX CBAPHBIX IIIBOB variety of steels. There are no fatigue requirements,
TOCJIE 3aBOACKUX I'UAPABINYECKUX UCITBITAHUE, JAHHOE and neither are there in 5ST. ASTM A606/7 steels
TpebOBAHUE OBLIO IEPEHECEHO U B CTaHAapT SLCP, a BOT are commonly used for both CT and CLP, although
CTAaHZAAPT HA KONTIOOUHT (58T) copepKUT TpeOOBAHUE other steels could be used for CLP. There is no
«OKOHYATEIBHOI'O KOHTPOJIS» BCEH MOBEPXHOCTH TPYOBL mention of these steels having to pass any NACE
Certgac JeUCTBYET 2-51 peJaAKIUs CTaHAAPTA. Bblt tests, although these might be ordered by the

Jo6asneH copT X90C, TpebOBaHNE K CEPTUPUKALTNNA
HMHCIIEKTOPOB IO HEPA3PYIIAIOIINM UCIIBITAHUAM,
Tpe6OBAHNE K MAKCUMAIBHOMY YPOBHIO OCTATOYHON
HAMAIHUYEHHOCTH TPYO NIEPE, CTBIKOBOI CBAPKOI.

customer.

THE INTRODUCTION OF API 55T
FOR COILED TUBING

IIpenynpexxageHue. Bcsa nponyKnusa ¢ MAPKUPOBKOM
SLCP 10/KHA COOTBETCTBOBATH BCEM TPEOOBAHUSIM
crienudukanuu 5LCP 1 MOXXET IPOU3BOANUTHCS U3
PA3JIMYHBIX COPTOB CTAIN. B TaHHOM crienupUKaAIuu
HET TPEOOBAHUI I10 YCTAJIOCTH, KAK HET UX U B CTAHJAPTE
5ST. Cranu A606/7 AOVIM OGBIYHO UCTIOIB3YIOTCS IS
MIPOM3BO/ICTBA KOJITIOOMHI'A X THOKUX TPYOOIIPOBOJIOB,
XOTS JIJ11 IPOU3BOJICTBA THOKUX TPYOOIIPOBO/IOB MOT'Y T
UCIIOIB30BATHCS U JIPyrye copTa cTanu. Hurje ne
YIIOMHHAETCS, YTO 3TU COPTA CTAJIU JOJKHBI IIPOUTH
ucnpiTaHus HAHUK, XOTA KIIMEHT MOXKET 34KA34Th TAKHUE
UCTIBITAHUSL.

Following the haitus to develop 5LCP, the RGCT
returned to the develop-ment of 55T, which was
finally accepted in April 2010, and effective October
1, 2010. The final docu-ment covers the grades, sizes,
wall thicknesses, destructive (ten-siles, hydro-static),
and non-destructive tests (X-ray, electro-magnetic,
ultrasonic) for the tubes, and finished welds.

Grades are CT70, CT80, CT90, CT100 & CT110
only; the CT55 from RP 5C7 has been dropped
because nobody claimed to make it. Sizes are limited
to 0.750-3.500-in.

FATIGUE LIFE AND SOUR SERVICE
FOR COILED TUBULARS

5ST and 5LCP are manufacturing documents. As
such they contain no information about operation
in sour service, because the RGCT did not feel that
enough was known about the performance
of the then-manufacturer’s grades in sour service.
(Recall that peer reviewed data are scarce —
SPE/Icota papers relating to sour service are
not peer-reviewed, and the results of JIPs were
not well-known).

BHEAPEHWE CTAHOAPTA API 55T
HA KONTKOBUHI

Korna B padore Haj crieriudukaruent 5SLCP BO3HUK
MEPEPBIB, PECYPCHAS I'PYIIIA IO THOKUM TPyOaM BEPHY/IACh
K pa3paboTke cTanaapTta 58T, KOTOPBIHY ObLJI OKOHYATEIBHO
OpuHAT B anipese 2010 roga v BCTyIIUI B CUITY
¢ 1 okta6ps 2010 . JOKYMEHT 3aTPATUBAET TAKHE BOIIPOCHI,
KaK COpPTA, Pa3MepBbl, TOMIIHNHA CTEHOK, PA3PYIIAIOIIHE
(I/ICHbITaHI/IH Ha PACTAXKCHUC, TU/IPABINYCCKUC I/ICHI)ITaHI/IH)
Y HEPA3PYIMAIOIINE UCIIBITAHUS (PEHTICHOBCKOE,
JIEKTPOMATHUTHOE, YIBTPA3BYKOBOE UCCJIEJOBAHUE) TPYO U Further, the wide spread of data from fatigue
06PA6OTAHHBIX CBAPHBIX IIIBOB. machines, the variations in fatigue machine design,

CranaapT BKIo4aeT cienyroniue copra: CT70, CT80, CT9O0, and the different steels used to produce CT do not
CT100 u CT110. CopT CT55, KOTOPBIN OBLI B METOJUYECKUX permit comment with regard to standardization.
pexoMenanusax RP 5C7, 6bU1 HCKIIOUEH U3 CTAH/1APTA, Rather, general comment on the fatigue life issues
TaK KaK HU OJINH IPOU3BOIUTENb HE 3A51BUJI O TOM, UTO is better suited to a recommended practice or
MIPOU3BOAUT ITOT COPT TPYO. B cTaHapTE ONPEENIEHEI technical bulletin than to a manufacturing standard.
pa3mMepsl TPyO B 1rana3oHe 19,05—-88,9 mm.

YCTANOCTHASA NMPOYHOCTb TMBKUX TPYB

N PABOTA B YCJTOBUAX KNCJTON CPEAbI
5ST u SLCP aBIAIOTCS IPOU3BOICTBEHHBIMU

JOKyMeHTaMu. CaMH 11O ce6€ OHU HE COAIEPKAT

MHMOPMALIMHU O NOBEAECHUU TPYO B yCJIIOBUAX KHUCJION CPENIHL, SECTIONS

TAaK Kak PecypcHas rpymnmna o ruokum Tpyoam He 06/1a/1a1a 1. Scope.

JIOCTATOYHOMN HH(pOPpMALIHEN 00 SKCILIYATAIJMOHHBIX 2. References.

XAPAKTEPHUCTHUKAX CYIIECTBOBABIINX COPTOB TPYO B KUCJIOHN 3. Definitions.

cpeae (CYLECTBYET HE MHOT'O JIAHHBIX, IIOJIYYEHHBIX B XO/IE 4. Information to be Supplied by the Purchaser:

3KCHEPTHBIX OLIEHOK. JJOKYMEHTHI OOIIECTBA HHKEHEPOB- * mandatory;

HedTAHUKOB (SPE) 1 ACConManuu CeUaInCTOB MO  optional.

THE DOCUMENT

The document was written and approved by the
RGCT, and converted to an “ISO-lite” format by API
staff. The layout is as follows:
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KOJTIOOMHI'OBBIM TE€XHOJIOT'USIM U BHYTPUCKBAKMTHHBIM
pa6oTram ICOTA o Bonmpocam padOThI B KMCJION CPeJie HE
ObLIM HANIPABJIEHBI HA SKCIIEPTHYIO OLIEHKY, 4 PE3YJIBTATHI
OOQOII HEAOCTATOYHO MUPOKO U3BECTHDI).

BosbIIoN pa3dpocC JAHHBIX OT MAIIUH JIJI51 UICIIBITAHUH
HA YCTAJIOCTh, HAJTUYUE PA3TUYHBIX KOHCTPYKIIUH TAKUX
MAIllH, 4 TAKXKC IPUMCHCHHUC PA3JIMYHBIX COPTOB CTAIU JJIA
MIPOU3BOACTBA KOJITIOOMHIA HE 1AI0T OCHOBAHUI TOBOPUTh
O CTaHAAPTU3ALUHN B 3TOU 061aCTU. O6IIIHE KOMMEHTAPHUU
0 TIOBOJY YCTAJIOCTHOU IIPOYHOCTU MOT'YT OBITB IaHbI
B MCTOAUYCCKUX PCKOMCHJAIUAX NI TCXHUYCCKOM
OIOJIJIETEHE, 4 HE B IPOU3BOJICTBEHHOM CTAH/JAPTE.

AOKYMEHT

JIOKyMEHT ObIJI HATHUCAH U O06pEH PecypCHOM rpynmo
O TUOKUM TPy6aM, 4 33TEM ObLI IEPEPAOOTAH B (popMaT
«yIIpOIIEeHHOro cTangapra MCO (ISO)» paboTHUKaAMU
AMEPHUKAHCKOTO HHCTUTYTA HEPTU. [IOKyMEHT UMEET
CJIEAVIOMIYIO CTPYKTYDY:

PA3JEJIbI
1. O6macTb IPUMEHEHUSL.
2. CIIMCOK JIUTEPATYPBbI, CCBLJIKU.
3. OmnpenpeneHus.
4. VH(popManusd, IPeAOCTABIAEMAA TOKYIATEIEM:
e OOs3aTesNbHAS,
* OMOJTHUTEIBHASL.
ITpon3BOACTBEHHBIE ITPOLIECCHI.
. TpeboBaHHA K MATEPUAJIAM.
7. Pasmepsl, Macca/ €IUHULIBI UTUHBL, 1e(PEKTHI, OOPaAbOTKA
TOPLIOB.
8. HcnbrTanus.
9. MeToabl UCTIBITAHUI.
10. Hepaspy1maromuii KOHTPOJIb.
11. IIpr3HaHWE UCTIBITAHUI HEEUCTBUTEIbHBIMH.
12. TIOBTOpPHBIE UCTIBITAHHAL.
13. MapKupOBKa.
14. TIOKpBITHE U 3A1IIUTA.
15. KOHTPO/Ib 1 XpAHEHUE JOKYMEHTALIMH.
16. Ceprudurarius.

o

MPUIOXXEHNA

A — Tabnuiipl (0643aTENBHOE).

B — Csapka Tpy0 (06434TENBHOE).

C — CnenuduKanus IpoueAyp Mo TPyoaM 1 IITPUIICAM
(065133TENBHOE).

D — JononHuTenpHble TPeO6OBAHMS (O0S3aTEIBHOE).

E — KoHTpPOJIb NOKyHaTeneM (O0513aTEIBLHOE).

F — Mcnonb3oBaHue MOHOI'PA(UN IMLIEH3UaTAMK API
(CIIpaBOYHOE).

G — TpaHCIOPTUPOBOYHBII/padbounii 6apadbaH
(CrIpaBOYHOE).

H — TlepeBog 3Ha4ueHMH B cuctemy CH (00513aTENBHOE).

OBA3ATEJIbHbIE TPEBOBAHWA NMOKYMATENSA
1. Copr.
2. MeTon npOBEPKU NPeAesa IPOYHOCTH (caBUr 0,2% nnn }

Processes of manufacture.

Material requirements.

7. Dimensions, Masses/Unit Length, Defects, End
Finishes.

8. Testing.

9. Test methods.

10. Nondestructive Inspection.

11. Invalidation of tests.

12. Retests.

13. Marking.

14. Coating and Protection.

15. Document Control & Retention.

16. Certification.

W

ANNEXES

A —Tables (Normative).

B — Tube-to-tube Welding (Normative).
C — Skelp-End & Tube-Tube Procedure
Specifications (Normative).

D — Supplementary Requirements (Normative).
E — Purchaser Inspection (Normative).

F — Use of Monograph by API Licencees
(Informative).

G — Shipping/Service reels (Informative).
H — SI Conversions (Normative).

MANDATORY PURCHASERS
REQUIREMENTS
1. Grade.
. Method for YS (0.2% offset or 0.5% extn UL).
. Length, diameter, wall thickness(s).
. End fitting 5. Product analysis.
. Drying procedure.

Drift Ball material (e.g. carbon steel).
. NDE Reference indicators for all NDE.
9. Retests (within 50 ft. or original test).
10. Final (SR 37) NDE.
11. Shipping reels & delivery data.

[CelN IO QP SRSV V)

OPTIONAL/AGREEMENT REQUIREMENTS
1. Additional NDE of SE & Butt welds.
Alternate NDE reference indicators (notches, IQIS).
Demonstrations of NDE reference standards.
Final string length profile.
Additional hardness tests.
Impact tests.
Minimum acceptable remaining wall.
Whether internal flash is to be removed.
Alternate hydrotest pressure and time.
0 A measurement of ovality
[0=200 (D,,,, = D,,,) / (D, + D, )1
11. Grain size measurement.
12.Internal and external coatings.
13. Markings in SI units.
14. Documentation to be provided to the
custometr.
15. Actual chemical composition. }

=0 00 N O WA
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pactsxenue 0.5% AJINHBI).

JuHa, fuaMeTp, TONIUHA CTEHOK.
KoH11eBOI (DUTTHHT.

AHaI13 IPOAYKIIUU.

ITOpAIOK CYIIKHU.

MatepHrai KaJIMOPOBOYHOTO MIapa (YIJIEPOJUCTAS CTANIb).

HoMuHaIbHbIE ITOKA3aTEIU JJ1s1 BceX BU10B HPK.
ITOBTOPHBIE UCIIBITAHUA (HA OTPESKE JJIMHOM JJO
15,24 M 111 OPUTMHAIIBHOE UCIIBITAHUE).

10. OxonuarenbHbIi (SR 37) HPK.
11. TpaHCIOPTUPOBOYHBIE 6GAPAOAHBI M JAHHBIE O TTIOCTABKE.

AONOJIHUTEJIbHbIE TPEBOBAHNA
(MO AOrOBOPEHHOCTW)

1.

2.

NN NIV IF R

Jononaurenbubid HPK MIBOB CBAPKU LITPUIICOB U IIBOB
CTBIKOBOU CBAPKMU.

Huble HOMUHAIbHBIE TOKa3aTenu HPK (ipopessl,
MOKA34TENN KA9€CTBA U300PAKEHUA).

JeMOHCTpanMs 3TATOHHBIX CTAaHAApTOB HPK.
ITpoduib BCEH AIMHBI TOTOBOU KOJIOHHBL.
JOIOIIHUTEIbHBIE UCTIBITAHNA HA TBEPAOCTD.
HcnblTanusd HA YIAPHYIO HAIPY3KY.

MUHHMAJIBHO JOITYyCTHUMAS OCTATOYHAA TOTIWHA CTCHOK.

CrnenyerT JIu U3BJIEKATh BHYTPEHHIO MY(TY.
M Hble 3HAaYEHUA JABJICHUSA U BDEMEHU IIPU
I'UJIPABINYECKOM UCTIBITAHUU.

10. smepenue OBaIbHOCTH
[=200(D, . -D_ )/, . TD. .l

max

11. smepenue pazmepa 3epHa.

12. BuyTpenHee 1 BHEIIHEE IIOKPBITHE.

13. MapKupOBKa B €AMHULIAX 110 cucreme CH.

14. JIoKkyMeHTa1Ms, KOTOPYIO CIEAYET IIEPEAATH KJIUCHTY.
15. PaKkTU4IeCKUI XUMHUYECKU COCTAB.

MPOEKTUPOBAHWME KOJIOHHbI

HOKYH&TCJII:; U IIPOU3BOAUTECIIB JOJIXKHBI CIIPOCKTHUPOBATH

KOJIOHHY JIO Ha4YaJ1a TPOU3BOACTBA. OKOHYATEIbHAS
KOHCTPYKITUS 3aBUCHT OT TOT'O, KAKUE MATCPUAJIBI €CTh
H2 CKJIAIC, A TAKIKE OT TOT'O, I7I¢ 6YIyT PACHOIATATHCS
CBaprIC IIBbI IHTpI/IHCOB OTHOCHUTECJIBHO HaHpQBJIHIOIl[CfI.
OKOHYATEIbHAST KOHCTPYKITHS MTOJICHKUT COIIACOBAHUIO.

N3MEHEHUE TOJILLNHbBI CTEHOK
MEXAY WTPUNCAMA

MakcumaibHO JAOIIYCTUMOC NU3MCHCHHC TOJIIWHBI CTCHOK

(At) Mexay HITPUIICAMU IPUBEAEHO B Tadulle 1. lanHoe
TPeOOBAHUE CIEAYET U3 METOJANUECKUX PEKOMEH/ AU
RP 5C7, HO OTHOCHTCSI K 60JIEE TOJICTBIM CTEHKAM.

CoracHO cTanaapTy 5ST, BCe CETMEHTBI CEPUITHO

TIPOU3BOAAIMNXCA KOJIOHH JOJIZKHBI UMCTb OJUHAKOBbBIC
HOMMHAJIbHbIE XUMUYECKHUE U MEXAHUYECKHE CBOMCTBA.

XUMUYHECKMNE XAPAKTEPUCTUKU

MuHUMAIbHBIE XUMUYECKHUE TpC6OB3HI/IH YKa34aHbI

B TA6IM1IE 2. AHAJIN3 JIOJIKEH OXBATHIBATh TAKUE
XUMHUYECKUE JIEMEHTBL, KAK XPOM, MOJIUO/ICH, HUOOUH,
BaHA/1H, HUKEJIb, MELb, TUTAH, 60D U JPYTHUE SJIEMEHTHI,
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STRING DESIGN

The purchaser and the mill should design a string
before manufacturing begins. The final design
often depends on the material in stock, and where
skelp-end welds need to be located with regard to
working them over the guide-arch. The final design
is to be agreed.

WALL THICKNESS CHANGES
BETWEENSKELP SEGMENTS

The maximum permitted thickness changes (At)
between skelp segments is given in table 1. This
follows from RP 5C7 but goes to thicker walls.

In 58T, all string segments within a continuously-
milled string are to be the same nominal specified
chemistry & mechanical properties.

CHEMISTRY

The minimum chemical requirements are
in Table 2. The analysis is to cover chromium,
molybdenum, niobium, vanadium, nickel, copper,
titanium, boron, and any other element added for
other than de-oxidation.

Rechecks. Two recheck analyses are permitted.
Master-coils may be rejected if they fail the
chemical analysis.

SPECIFIC TESTS

Skelp. Skelp should be inspected for scabs,
pits, laminations, etc., as a purchasing quality
requirement, but neither 5ST nor SLCP specify
this. This is because the skelp is assumed to be
compliant with the CT mill’s requirements.

Skelp-End Welds. These must be manufactured
to written procedures, which should include NDE.
Friction-stir welding is included. The finished
SE welds must be flush with the wall surfaces.
Radiography is mandated for CT and CLP. (Asa
minimum, an ASTM 2T hole, or specified wire
image quality indicator is used. The sensitivity
may be modified by agreement). Ultrasonic Shear
wave (UTSW) is a customer call, with its reference
indicators specified in 5ST. Surface hardness tests
must also be conducted and be in compliance with
the table.

Seam Welding. These must be manufactured
to a written practice, (electric or laser weld) and
be either electro-magnetically or ultrasonically
inspected inline. UT is preferable as it detects much
smaller and more serious defects in the seam weld
line than doeselectromagnetics.

The ID flash must meet maximum height criteria,
or, if trimmed off, certain depth criteria.

Butt Welds. Customers determine whether a
butt weld is permitted. In many strings, they are not
a problem. External flash must be removed so that
there is not more than 1/32-in. excess. They must



KOTOPBIE JOOABJIAIOTCA 11 PA3/IMYHBIX LIEJIEH, KPOME
JIE30KCHJIATIU .

ITIOBTOPHBI¥ aHAJIU3. [JOITyCKAETCA IPOBEJEHHE [IBYX
MOBTOPHBIX aHAJIN30B. OCHOBHBIE 6APA6AHBI MOT'YT OBITH
3a0PAKOBAHBL, €CJIN PEZYIBTATH UX XUMUYECKOTO AHATN32
HE OYAYT COOTBETCTBOBATh TPEOOBAHUAM.

CNEUNDPUNYHECKNE NCTBITAHNA

IITPHUIIC TOJKEH OBITh OOCJICIOBAH HA IPEIMET
HAJINYUSA [VIEH, DPAKOBHH, OTCJIOEHUH U IPYTUX Je(DEKTOB.
Takoi KOHTPOJIb IIPOBOJIMTCS B PAMKAX IIPOBEPKU
Ka4eCTBA IIPU MOKYIIKE, TAK KAK HU CTaHAAapT 55T, HU
crierudukanusg S5LCP HE COAEPKAT TAKUX TPEOOBAHUT.
DTO OOBICHSIETCS TEM, YTO U3HAYAJIBHO MIPEIIONATACTCS,

be made to a written procedure and NDE-tested

at least by RT. The customer can require additional
UT. (In some situations, we require UTSW after a
weld has passed RT, because of RT’s inability to find
2-dimensional defects). Surface hardness tests must
be conducted at the weld, the HAZ and the parent
metal.

DESTRUCTIVE TESTS

The Tensile Test. In 5ST, the tensile results
(taken at either end of the finished product, and at
“mill stops”) must meet the range shown in table 3.
This is because while prior results (same heat,

YTO HMITPUIIC COOTBETCTBYET TPEOOBAHUSAM 34BOJJA —
MIPOU3BOAUTEIS KOJITIOOUHTA.
CBapHBI€ HIBBI HITPHIICA. JOJKHBI BBITTOTHATHCS

B COOTBECTCTBHUHU C MTMCbMCHHBIMU IIPOLICAYPAMMH,

KOTOPBIE JJOJKHBI BKJIIOYATD B CEOS HEPAZPYIIAIONTUH
KOHTPOJIb, CI0/1a TAKXKE BXOAUT CBAPKA TPDEHHEM C

TICPEMCUIMBAHWICM. Torosbie CBAPOYHBIC IIBBI IITPUIICA

JIOJKHBI 6BITh BDOBEHB C IOBEPXHOCTBIO CTCHOK TPYOBHI.
O643aTENBHO TPOBEJEHUE PASUOT PAPHUIECKOTO

KOHTPOJIA KOJITIOOMHI'A U THOKOT'O TPYyOOIIPOBOJA (KAK
MHUHHMYM UCHOIB3YIOTCS OTBEPCTUS fuameTpoM 2T 1o

Tabnuua 1 — MakcumansHo 0Onycmumoe usmeHenue
MONUUHBL CIMEHOK MeNHCOY uwmpuncamu
Table 1 —- Max thickness change between skelps
ymm  1/in. Atmm  At/in.

<28 <0110 0,2 0008

2,8-3,8 0.110<1<0.150 03 0011

3,8-52 0.151<t<0.204 05 0.020
>52  >0.205 0,8 0.031

crangaptram AOUM iy onpeieIEHHBIN [TOKA3ATENb
Ka4eCTBA U300PAXKEHUS. UyBCTBUTENBHOCTD MOXKET
OBITh U3MEHEHA I10 IOTOBOPEHHOCTH). [IpoBeicHuE
HUCCIEJOBAHUS IONIEPEYHBIMH YJIBTPA3BYKOBBIMU
BosnHaMU (ITY3B) npoBOANTCA ITO TPEOOBAHUIO KITUEHTA,
4 €r0 OCHOBHBIE [TOKA33TENHN YKA3aHBI B cTaHgapTe 5ST.

diameter, wall thickness, heat treatment) can be
used from one string to another later string, the

real result at a “mill stop” must be substituted in

order to update that value.

Takoke TOJKHBI OBbIT TPOBEICHBI UCTIBITAHUSA TBEPAOCTH
MOBEPXHOCTH, 4 PE3YJIBTATHI JAHHBIX UCIIBITAHUI JOJIKHBI

COOTBETCTBOBATD JAHHBIM W3 TAO/IULIBL
PorHKoBasA cBapKa. JO/UKHA IIPOU3BOAUTHCA

B COOTBETCTBUU C ITUCbMEHHOM TEXHOJIOTUEH,

(3n1eKTpUYECKas WX JIA3€PHAS CBAPKA) U JOJIKHA

IIPOBEPSATHCSA HA CMOHTHPOBAHHO KOJIOHHE
3JIEKTPOMATrHUTHBIM HJIN V/IBTPA3BYKOBBIM CIIOCOOOM.

V3K sBnsercs 60ee NpeIodTUTEIbHBIM METOAOM
KOHTPOJIS, TAK KAK [IO3BOJISIET OIIPEJIC/IUTh MEHEE

3aMETHBIE U HAN60JIEE CEPBE3HBIE 1e(HEKTHI POTUKOBOI'O

CBAPHOT'O IIBA, HEXXCJIU IIPU ICKTPOMATHUTOMETPUH.
BEBICTYIIBI IIIBA TIO BHYTPEHHEMY IMAMETPY IO/KHBI
COOTBETCTBOBATb MAKCUMAJIbHBIM KDUTEPHSIM 1O

BBICOTE, 4 €CJIU BBICTYIIBI CPE3AJIUCH, TO ONPE/ICICHHBIM
KPUTEPUAM ITTyOUHBI.

Taonuua 2 — Xumuueckue mpeoo8anus (Maccoeasn 0ons, %)

Table 2 — Chemical requirements (mass, %)

Yenepoo | Mapzarey, Docghop Cepa Kpemnuii
Copm maxc,) (maxc,) (maxc,) maxc,) maxc,)
Grade | Carbon | Manganese | Phosphorus | Sulpbur Silicon

(Max) Max) Max) (Max) (max)

CT70 0,16 1,20 0,025 0,005 0,50
C180 0,16 1,20 0,020 0,005 0,50
CT90 0,16 1,20 0,020 0,005 0,50
CT100 0,16 1,65 0,025 0,005 0,50
CT110 0,16 1,65 0,025 0,005 0,50

CrBIKOBBIE€ CBAPOYHBIE IIBHI. KJIMEHTHI OIIPEAC/IAIOT
BO3MOKHOCTDb IPUMEHEHM A CTBIKOBOM CBAPKH.
B 601BIIMHCTBE KOJIOHH TAKUE HIBBI HE IPEJCTABIIAIOT
0CO601 NPOOIEMBL BBICTYIIBI IIBA C BHEITHEN CTOPOHBI
JOJIKHBI OBITH YAAJIEHBI U B PE3YJIBTATE HE JOJIKHBI
BBICTYIIATb 60siee ueM Ha 0,8 MM. CBapKa JOKHA
MIPOU3BOJUTHCSA B COOTBETCTBUHU C TUCbMEHHBIMU
IIOJIOKCHUSAMU, A CBH.pO‘leIC IIBBI JOJIZKHBI HpOﬁTH
HEPA3PYIIAIONIUI KOHTPOJIb (KAK MUHHUMYM
paguorpadpruyeCcKruil KOHTPOIIb). KIIMEHT MOXET 3aIIPOCUTD }

Note the upper YS limits on grades that might
be used in sour service (CT70, CT80). This was to
stop a strings that would make higher grades being
classed as lower grades.

Retests. If a tensile test fails, 2 retests are
possible. If they fail, 2 more retests within 50-ft. of
the failed test are permitted. If those also fail, the
material does not meet the 5ST requirement.

Grain Size. When this test is called for, the grain }

Ne 6 (034) Hosi6ps / November 2010 71



000pPYAOBAHUE

nposegeHre 1oNnoaHUTENBHOTO Y3K. (B HEKOTOPBIX
CJIy4asiX Mbl TPEOYEM NIPOBEJEHUS UCCIETOBAHU
IOIEPEYHBIMHU Y/IBTPA3BYKOBBIMU BOJIHAMU YK€ I1OCIIE
nposegeHud PK, Tak Kak PK He MOKET BbISABUTD [IBy XMEPHBIC
nedexTnl). TakKe TOKHBI ObITh IIPOBE/ICHBI UCTTBITAHUS
TBEPJOCTU IMOBEPXHOCTHU B MECTE CBAPHOI'O IIB4, B 30HE
TETJIOBOT'O BO3/IEUCTBUSI U HA OCHOBHOM METAJLIIE.

size must exceed ASTM grain size 8.

Flattening Test. This is conducted at the
beginning and end of a mill run, including “mill
stops”. Two sets of retests are permitted as above.
Requirements are shown in table 4.

“Mill stops” are mentioned because strings can be
made up from parts of strings (of the same grade)
butt welded together. It is a customer acceptance
PA3PYLWAKOUWWNE UCMBITAHUA to permit butt welds in new tubing.

HcnprTanyue HA pacTsaskeHHe. COIVIACHO CTAHAAPTY Flaring Test. This is also conducted at the
5ST, pe3yIbTaThI UCIIBITAHUH HA PACTSKEHUE (TIOJIyYCHHBIE beginning and end of a mill run, including “mill
B XO/I€ UCITBITAHUI IIOOOI'O U3 KOHIIOB TOTOBOM NPOJYKIINHU stops”. Two sets of retests are permitted, as above.
U B «IIEPEPBIBAX [IPOU3BOJACTBEHHOI'O IIPOLIECCA») NOJIKHDI There is to be no cracking anywhere up to a
COOTBETCTBOBATD 3HAYECHUSAM, YKA3AHHBIM B TA6/IHIIE 3. DTO minimum ID expansion up to (@) 1.25 ID (grades
IIOTOMY, YTO IIPEABAPUTE/IbHBIC PE3Y/IBTATHL (OAMHAKOBAS up to CT90), and (b) 1.21 ID (grade CT100, CT110).
TEMIIEPATYPA, AUAMETD, TOJUHA CTEHOK, TEIJIOBAA Impact Tests (32 °F). Where size permits,
06pabOTKA) OT OAHON KOJIOHHBI MOT'YT OBITh UCIIOJIb30BAHBI impact tests and retests can be called out by the
B OTHOIICHUH JPYTUX HOCICAYIOMINX KOJIOHH, 4 P€AJIbHBIC customer. Minimum requirements are (table 5):
PE3YAbTATHI, ITIOJIYYCHHBIC B <II€PEPHIBAX IIPOLIECCA Retests. Two sets of retests are permitted within
POU3BOJCTBA», IOJIKHBI ObITh 3aMEHEHBI JI7151 OOHOBJICHU S the 50-ft rule above.

TEX 3HAYECHUM. We are aware of impact tests being performed

O6paTuTe BHUMAHUE HA BEDXHUE I'PAHUIIBI 3HAYEHNUH regularly on bias welds, seam welds, butt welds,

Ipe/iesIa TEKYYECTH Y COPTOB TPYHO, KOTOPHIE MOTYT
UCHOIB30BATHCS B KUCI0U cpegie (CT70, CT80). DTo
CJIeJTAHO BO U36EKAHUE CUTYAITNHY, KOT]A KOJIOHHBI,

COOTBETCTBYIOIIHE IO CBOUM ITOKA3ATEISAM 60JIEE BHICOKOMY
COPTY, KJIACCU(MDUITUPYIOTCS KAK KOJIOHHBI 60JIEE HU3KOT'O

copra.
IToBTOpHBIE HCIIBITAHUA. EC/IU PE3Y/IbTATDL

HUCHBITAHUA HA PACTAKCHNC HCYJOBJICTBOPUTCI/IBHBIC,

JOIIyCKAETCA IIPOBEACHUE ABYX JOIIOJHUTEIbHBIX
UCHBITAHUI. ECJIM M UX PE3YIBTATBI OKAXKYTCS

HCY,HOBIICTBOpI/ITCJIbeIMI/I, HOHYCKQCTCH HpOBCIICHI/IC
€IIIE IBYX UCIIBITAHUI Ha OTPE3KE 70 15,24 M 0T 06pa311a,

MOKA3aBLIET'O HEYJOBJIECTBOPHUTE/IbHBIE PE3YJILTATHL
Ecy pe3ynbTraThl U 3TUX UCIIBITAHUN OKA3a/IUCh

HCYAOBJICTBOPUTCIIBHBIMU, TOT/Id CHUTACTCS, YTO MATCPUATT

HE COOTBETCTBYET TPECOOBAHUAM CTaHAApTA 5ST.
Pa3mep 3epHa: B ciryyae npoBeJEeHUA TAKUX

UCIIBITAHUN, Pa3MEP 3EPHA JOJIKEH IIPEBBIIIATH PA3MeEP 8

1o crangapty AOMM.

HcnipITaHHE HA CILUIIOIIUBAHUE. [[aHHBIC UCIBITAHU S

TIPOBOAATCA B HAYAJIC 1 KOHIIC ITPOMU3BOACTBCHHOI'O

IIPOILIECCA, BKIIOYAsi IEPEPBIBI B IPON3BOJICTBCHHOM

npouecce. Kak yKa3blBaJIOCh BBIIIE, JOMTYCKAETCA
NPOBEJIEHUE IBYX CEPUI ITIOBTOPHBIX UCITBITAHUM.
TpeboBaHMS K IPOAYKIINN YKA3AHBI B TA0IU1IE 4.

and in the body of the material from low to high
temperatures and after strain aging for CLP, but
only rarely for CT.

Metallurgical Examination. Specimens
are to be ground, polished and etched so that
the microstructure can be viewed. In the case of
“flash-in” tubing, the weld root shall show that it is
continuous with smooth curves blending into the
inside diameter of the tubing.

The Hydrostatic Test. This is mandated to
be a minimum of 1.6S_/D for 15 min. at constant
pressure for the thinnest section of a string,
Customers can require both higher pressures or
longer times at pressure. Recall however that a mill
hydrotest is a proof test of the seam weld on the
reel and does not represent field usage capability.
What people do to hydrotest used strings in field
use is their own problem, not related to 5ST.

NONDESTRUCTIVE TESTS

All personnel shall be qualified and certified to
perform NDE, and all equipment shall fall within a
quality programme for recalibration.

Hardness and Micro-hardness Tests. These
are required in several locations, as follows:

I IepepbIBbI B IIPOU3BOACTBEHHOM IIPOLIECCE» YIIOMUHAIOTCA
B CBSI3U C TEM, YTO KOJIOHHA MOKCT U3TOTABINBATHCS U3 4ACTEH
JPYTUX KOJIOHH (TOI'O JK€ COPTA) IIyTEM CTBIKOBOU CBAPKU
JPYT C IpyroM. JIOJKHO OBITh IIOJIYYEHO PA3PEIICHUE OT
KJIMEHT4A HA IIPHMEHEHUE CTBIKOBOY CBAPKU HA HOBBIX TPyOaX.

HcnsITaHHuE HA Pa3BAJIBIOBKY. [[JaHHOE UCIIBITAHHE
MMPOBOANTCA B HAYAJIC 1 B KOHIIC ITPOU3BOACTBCHHOI'O
MIPOLIECCA, A TAKKE B «IIEPEPBIBAX». KAK yKa3bIBAJIOCh additional hardness readings.
BBIIIIE, JIOITYCKAETCSI [IPOBEJICHHUE JIBYX CEPHI ITOBTOPHBIX b) Seam Welds: Using material taken next to
UCITBITAHUI. the tensile test material, standard microhardness

a) Skelp-End Welds and Butt Welds:

The minimum requirement is for external
surface measurements on each weld, HAZ &
strip. However, scans through welds must be
performed as part of the welding procedure
qualifications. These latter would be done with
a micro-hardness tester. Customer can request
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B X0/i€ UCITBITAHUS HE IO/IKHO BO3HUKATD TPEINH
BILIOTb JJO MUHUMAJIbBHOTI'O PACIIUPEHUS BHYTPEHHETO
JuameTpa 10 3HadeHui a) 1.25 B/J (copTa 10 CT90) u 6)
1.21 B (copta CT100, CT110).

HcnbITaHNuA HA yAApHYIO HAarpy3Ky (0 °C). Kiuenr
MOJKET 3aIIPOCUTDH TPOBEACHUE UCTIBITAHUN TPYO HA
YIApHYIO HATPY3KY, ECJIU 3TO MO3BOISET PA3MEP TPYO.
MuHUMAaJIbHBIE TPDEOOBAHUS YKA3AHBI B TAOIHUILIE 5.

IToBTOpHBIE HCIIBITAHHUA: [JOITYCKACTCS IIPOBEACHIC
JBYX CEPUH NOBTOPHBIX UCIIBITAHUH COIIACHO IIPABUILY
«50 (pyTOB», OMMMCAHHOMY BBIIIIE.

MBI 3Ha€M O IPOBEJICHUH PETYISAPHBIX UCITBITAHUNA
HA YJAPHYIO HATPY3KY HA YIVIOBBIX CBAPHBIX IIBAX,
POJIMKOBBIX CBAPHBIX IBAX, CTBIKOBBIX CBAPHBIX
IIBAX, 4 TAKXKE HA KOPIYCAX TPYO, C BAPBUPOBAHUEM
TEMIIEPATYPBI OT HU3KOM JJO BBICOKOH, 4 TAKXKE IIOCJIE
J1e(POPMAITMOHHOIO CTAPEHU. TaKHME UCIBITAHUSA Yallle
BCETO MPOBOAATCA AJI51 THOKUX TPYOOIIPOBOAOB U PEAKO
JIJISI KOJITIOOUHT A,

MeTa/UTyprudecKHre HCCIEeJOBAHHA. OOPa3IIbl
JIOJIKHBI OBITH OTIIM(POBAHBL, OTIIOJIMPOBAHBI
Y IIPOTPABJIEHBL, YTOOBI ObLIA XOPOIIO BUIHA UX
MHMKPOCTPYKTYPa. B ciTy4yae TaKOU CBApKH TPYO, KOT1a
BHYTPH OCTAETCS PEOPO CBAPHOTO IIBA, KOPEHBD 1B
JIOJIKEH OBITh HENPEPBIBHBIM, JIMHU IIBA JOJIKHBI
IUTABHO NIEPEXOIUTD BO BHYTPEHHUN AUAMETD TPYOBL

I'napaBandYeCcKoe HCIIbITAHHE. MUHUMAIbHOE
TPeHGOBAHUE IO JAHHOMY UCIIBITAHUIO COCTABIIAET
1,6SV[/ D B Tedenue 15 MUHYT IIPU IIOCTOAHHOM [ABJICHUU
B CAMOM TOHKOU 4aCTH KOJIOHHBL K/IIMEeHTB MOy T
34K433Th UCHBITAHUE IIPU OOJBIIEM JABJICHUN U
B T€YEHHE H60JIEE TPOJOIKUTEIBHOIO IEPHOA BDEMEHU
MIPU TOM XK€ AaBAeHUU. OJHAKO CJIEAYET IOMHHUTB, YTO
TU/IPABINYECKUE UCTIBITAHUSA HA 3aBOJIC-U3TOTOBUTENIE
SABJIIOTCS KOHTPOJIBHBIMU UCTIBITAHUSIMU POJIMKOBOT'O
CBAPHOI'O IIBA U HE OTPAXKAIOT HAIPY304YHYIO MOIIHOCTD
TPYyOBI B pEATIBHOI paboTe. TO, 4TO JIIOAM IOTOM JENAIOT
C Tpy6amu, MPOMIEAINUMHU I'HIPABIUYECKUE UCTIBITAHUS,
HE UMECT HUKAKOT'O OTHONICHUS K CTaHAapTy 5ST.

HEPA3PYLWAIOLWNE NCIBbITAHNA

Beck nepcoHa1, TPOBOASANIINNI HEPA3PYILAIOIIIE
UCHBITAHUS, JOJPKEH ObITD JJO/KHBIM OOPa30M
KBaTU(PUITUPOBAH U ATTECTOBAH. Bce npuMeHsieMmoe
060pYAOBAHHUE JJOJKHO NPOXOJUTD PETYIISPHYIO
KaJIMOPOBKY.

HCcOpITAaHUA HA TBEPAOCTH H MUKPOTBEPIOCTb.
MPOBEJICHUE TAKUX UCTTBITAHUN TPEOYETCS B
CEAYIONNX MECTAX:

a) Ceapnuvle w8l umpPunca u CmolKoesle

ceapHsle uesbl: MTHUMAIBHOE TPEOOBAHUE 11O

JIAHHBIM UCHBITAHUSIM 3aKII0YAETCS B UBMEPEHUSIX

BHEIIIHEH HOBEPXHOCTU KAK/IOT'O CBAPHOT'O IIB4,

3TB u mrrpunca. OgHAKO JOJIKHO TAKXKE ObITh

IIPOBEJICHO CKAHUPOBAHUE BCEX CBAPHBIX IIIBOB B

PaMKaxX IpOoLEAYPbl KOHTPOJIS IPOIIECCA CBAPKU.

IMocnegHee NpoOBEPSIETCS C TOMOIIBIO IIPUO6OPA }

Taonuua 3 — TpeboBanus no pacmaxicenuro
Table 3 - Tensile requirements
Copm
Grade CcT170 CT80 Cc190 CT100 CT110
T (mun) Mlla 483 551 620 689 758
YS (min) kPsi 70 80 90 100 110
T (naxe) | Mila 551 620 689 ~ ~
YS (min) kPsi 80 90 100
IIIP (mun) | Mlla 551 607 669 758 793
TS (min) kPsi 80 88 97 108 115
HRC MARC | 2o 22 22 28 30
max

tests are required to be taken in the seam weld,

the HAZ and the parent tube wall close to the ID,

midwall, and OD (9 readings in all). The customer

can request more readings. All readings must be

within the limits of table 3.

Retests. One set of retests is permitted. If high
readings persist, the strip from which the tube is
made is rejected.

Inline NDT. The tube is assessed in-line by
electro-magnetic or ultrasonic methods. Reference
standards shall contain longitudinal 10% deep
notches [minimum depth 0.015-in.] and drilled
holes [(1/32-nd in. or 1/16th—in] that can be

Taoauya 4 — Tpebo8anus nO CRAIOUUBAHUIO
Table 4 - Flattening requirements

Copm Coommouterue D/t Maxcumansroe paccmosrue
o ; MENCOY NAACTIUHAMU

Gzl AR Max Distance between plates

CcT70 7/23 D(1,074-0,0194 D/)
C1807 723 D(1,074-0,0194 D/t)
CT907 723 D(1,080-0,0178 D/t)
CcT1007" 7/23 D(1,080-0,0178 D/1)
CT110%* Bcee /All D(1,086-0,0163 D/t)

6) Ecau 06pasel; nokasagn 1e)yo006aemeopumesioHsLe Pe3)iinaniol

npu 0 unu 180°, ucnvimariie 00aNCHO ObLINb NPOOONNCEHO, NOKA

U OCMasuiuecs 00PAa3lubL He NOKANCYN HeYO08/1eMEOPUMENLHbLE
pesynomamot npu 90° unu 270°. IlpexcoespemermvLe
HEYO0081eMBOPUMENBHBLE Pe3VALMANbL HA NO3ULULL 12 4acos 1 6 4acos
He O0JIHCHBL CILYAHCUING OCHOBAHUCM 05 3A0PAKOEKLL.

8) Cnrowjueanue 00NANCHO 0bimsb Kax murumym 0,85D.

b) If the test fails at O or 1807, the test shall continue until the remaining
portion fails of the specimen fails at the 90° or 270° position. Premature
Jailure at 12 o’clock or 6 o’clock positions shall not be considered basis
Jorrejection.

©) Flattening shail be at least 0.85D.

partially or entirely through the tube wall. There is
alot of choice here, and the customer should have
input into setting the sensitivity of the in-line NDT
device. }
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IIPOBEPKH MUKPOTBEPAOCTU. KIIMEHT MOXET 3aIIPOCUTH

JIOTIOJIHUTEJIBHBIE TOKA3aHUS TBEPAOCTH.

0) Ponurogsie ceapnbie uigstl. TpebyeTcsi IPOBE/ICHNE

CTAaHAAPTHOI'O UCIBITAHUS HA MUKPOTBEPAOCTD B MECTE

POIHUKOBOTO CBApHOTO 1B, 3TB, CTEHOK NCXOHOI

TPYOHOI1 3arOTOBKM BOIM3u BJl, cpenneit crenku 1 BH/

(Bcero 9 nokazaresnei). O6pasiibl 4151 JAHHOTO UCTIBITAHUS

6epyTCA PSAOM C OOPA3IIAMHU JIJ1S UCIIBITAHUS HA

pactsexeHue. KIIMEHT MOXKET 3aIIPOCUTD JIOIOIHUTE/IbHBIE

IMOKA3aHMUs 10 UCTIBITAHUIO. BCE MOKA3aHMA TOJIKHBI

HAXOAUTBCA B IPEAEIAX, YKA3AHHBIX B TAOIHUIIE 3.

IToBTOpHBIE HCIIBITAHHUA. JJOITYCKACTCSA OfHA CEPHS

IIOBTOPHBIX UCIIBITAHUN. EC/ir mocyie mpoBeeHus

IIOBTOPHBIX UCTIBITAHUN TTOKA34TEIU ITPEBBIIIAIOT

HOPMY, TO IITPHIIC, U3 KOTOPOT'O CAECIAHA TPyDa,

320PAKOBBIBACTCSL.

Hepa3pylarongHe HCIIBITAHHA CMOHTHPOBAHHOM

KOJIOHHBI. B JAaHHOM CJTy4ae KOJIOHHA TPyO

CMOHTHPOBAHA U OOCJIEYETCS METOJIOM

JIEKTPOMATHUTHON UJIU YIBTPA3BYKOBOU AUATHOCTHUKH.

COIIaCHO 3TAJIOHHBIM CTAH/IAPTAM BBIITOTHAIOTCS

IIPOAOJIBHBIE MPOPE3BI INTYyOMHOM 10% (MUHHMMAIbHASA

ry6rHa 0,38 MM) U ITPOCBEPIMBAHNE OTBEPCTUHA

(0,8 MM mtnt 1,6 MM), KOTOPBIE MOT'YT OBITH IIPOCBEPIICHBI

KAaK YaCTUYHO, TAK U ITOJTHOCTBIO CKBO3b CTEHKH TPYOBL

3nech nMeeTcsa 60IIBIIOE KOTMYECTBO OILINI 1T

BBIOOPA, ¥ KJINEHT JIOJIKEH IIPEAOCTABUATD JJAHHBIE I

3aJJaHUS YyBCTBUTEIBHOCTH IPUO6OPA HEPA3PYIIAIOMIETO

KOHTPOJIA. KITMenT MOXET NOTPEOOBATH HAOMIOAEHUA 32

UCIIBITAHUAMUA.

ABTOHOMHBIH HEPA3PYUIAOUTHI KOHTPOJIb.
Cranpapt API 55T 11O3BOJISIET KJIIMEHTY 3AIIPOCUTD
4BTOHOMHYIO ITOBTOPHYIO IIPOBEPKY ITOCJIE TPOBEACHUA
TU/IPABJIMYECKOIO UCTIBITAHUA. DTO ABJIAETCA
JIOTIOJIHUTEJIBHBIM TPE6OBAHMEM SR 37. DTAaJIOHHBIE
CTAaHAAPTBI IPEYCMATPUBAIOT BBIIIOTHEHUE HA BHEIITHEM
JHUAMETPE U BHYTPEHHEM JUAMETPE (ECJIN BO3MOXHO)
npope3oB OPM ginunont 0,500 (ITPB/, ITPBH) (12,7 Mmm),
(TIBI, TIBH) 6,35 MM, r1y6UHOH 10% OT yKa3aHHOM
TOJIIIMHBI CTEHKU (TOJICTBIN KOHEL TPYObl); MUHUMAJIbHAS
ryouHa 0,381 MM, MakcuManbHasA mupuHa 0,508 MM
U CKBO3HOE OTBepPCTHE fuaMeTpom 0,079 Mm. laHHbIE
MOKA3aTEJIH JOJIKHBI YETKO OIPEAENATHCA IIPU
OJMHAKOBOM YYBCTBUTE/IBHOCTH B 4 MKAIAX (KBAJAPAHTAX)
0J10KA JATYMKOB U3MEPUTEIBHOI'O IPUOOPA JJO U ITOCJIE
o6cnen0BaHNA KOJIOHHBL CpaBHUTE: JOKYyMeHT SLCP
MPENYCMATPUBAET ITIOBTOPHOE OOCJIEJOBAHUE JIHIIIb
POIUKOBBIX CBAPHBIX IIIBOB.

Takoe aBTOHOMHOE [IOBTOPHOE OOCIENOBAHNE KJIUECHTHI
BCE YA€ 3aKA3BbIBAIOT JJIs1 KOJIOHH BBICOKOI'O IABJIEHUA U
BBICOKOTEMIIEPATYPHBIX KOJIOHH, /1JIs1 KOJIOHH, KOTOPBIE
MpeHa3HAYEHBI /IS UCIIOIb30BaHUA B EBporie, 11
KOJIOHH, IIPEJHA3HAYCHHBIX JIJIs1 PAa60T Ha IEenb(e OCTPOBA
HprogayHieH , a CEHYac U 11 KOJIOHH, IIPETHA3HAYEHHBIX
JUIs1 pa6oOT B MEKCUKAHCKOM 3aJIMBE. B pe3ynbTaTe IpOBEPOK
OBHAPYKUBAIOTCS CJIEABI TPEHUS CO CTOPOHBI 6apabaHa
(PUCYHOK 2), 4 TAK)KE BHYTPEHHUE OTIOKEHUS (TTaZlcHUE
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Taoauua 5 — V-00pa3uwiii Hagpes no IHlapnu.
Munumanvnoie mpeboeanun

Table 5 — Charpy V-notch Minimum requirements

Hanpaenenue Cpeonee u3 mpex Munumanvroe
Direction Average of 3 Minimum
TTonepeuroe 27 e 20T
Transverse 20 ft-Ib, 15 ft-Ib,
TIpooonsroe 41 T 27 e
Longitudinal 30 ft-Ib, 20 [t-1b,

The customer may require to observe the set up
tests.

Offline NDE. API 5ST allows the customer to
call for an offline re-inspection, after the hydrotest.
This is supplementary requirement SR 37. The
reference standards for the off-line equipment are
OD and ID (where possible) EDM notches of length
0500 (LID, LOD), 0.250-in. (TID, TOD), depth
10% of specified wall (thick end), minimum depth
0.015-in.,, maximum width 0.020-in.,and a 1/32nd
in. through drilled hole (TDH). These reference
indicators must be detected clearly and with
equal sensitivity in 4 quadrants of the inspection
units sensor package before and after the string
is inspected. In comparison, SLCP calls onlt for a
seam weldlinereinspection.

This offline reinspection is being called out more
and more by customers for high-pressure high-
temperature strings, for strings that are destined for
Europe and for offshore Newfoundland and now
for the GoM. Chafing marks from the sides of the
reel (Figure 2), and internal spume (droppings of
excess metal from the seam weld) are being found,
although other imperfections such as rolled in
materials have been detected in the past.

TYPICAL DEFECTS
API 58T defined the following defects:

Dents Cracks Leaks

Laminations Undercut at tube-tube welds

Inclusions exceeding NDT reference

Radilial offSet exceeding greater of 0.010-in or 0.05 t

Midwall Imperfections within 1/16-in. of seam that reduce wall
10<90% t

Other imperfections baving depth > 10%t

WALL THICKNESS MEASUREMENTS

General wall thicknesses (in unrepaired areas)
are to be measured minimally at the ends of strings,
but the wall must generally be in the tolerances
shown in table 6.



M3JIMIIKOB METAJIIA IIPU POJTUKOBOM CBAPKeE). Panee 6p1n
TAKXKE OOHAPYKEHBI TAKUE HEJIOCTATKH, KAK CIIIOITUBAHUSL.

This is done by caliper or calibrated UT gauge.
Often, however, when a SR37 final inspection is
called, the purchaser can specify the minimum
wall thickness acceptable locally at places where
the tubing is repaired. This may be less than the

TUMNNYHbIE OEDEKThI
B cmanoapme API 55T onpeodenenvt creoyroujue

depexmui: minimum values shown in table A6 in the 5ST
B document, and in table 6 here.
MAMUHDL Tpeujurios Teus
Paccnoenue Ocnabnerue c6apro0 ueamencoy mpyoamu OVALITY

The OD tolerance is £0.010-in. from specified
diameter (D), which is generally measured at
the ends of the tubing. The customer can call for
additional ovality measurements. Ovality is also
measured after OD flaw removal as part of a SR 37
inspection.

BraroueHus, npesocxoosuie no pasmepy HopmMamusHsLe
noxasamenu HPK

Paoduansroe cmewjerue, npesviuiarouee 0,254 mm unu 0,05 t

Jlegpexmul cpedreti cmenku 6 npedenax 1,6 mm uea, komopule
COKpauarom Mmoaugury cmerox 00 < 90% t

Hnwie oegpercmut 21ybunori > 10% t

MAGNETIC PARTICLE AND LIQUID
PENETRANT INSPECTIONS

MT and PT are to be used to investigate
indications found during in- or off-line NDE, such
as might originate from open/partial/incomplete/
intermittent welds, cracks, seams, overlaps, and
slivers. These are then explored for depth, and may
be removed. Weld repair of imperfections is not
permitted.

M3MEPEHUE TONWWMHbI CTEHOK

O6111as1 TONMIINHA CTEHOK (B MECTAX, HE MTOJIBEPTABITUXCS
PEMOHTY) JIOJI)KHA U3MEPSATHCS MUHUMAJIBHO HA KOHITAX
KOJIOHHBI, OTHAKO TOJIIITUHA CTEHOK KOJIOHHBI JIOJI>KHA
HAaXO/IUTHCSA B PAMKAX JIOITYCK4, 3HAYCHHUSI KOTOPOT'O
yKa3aHbI B Tadnurie O.

JTa Iporeaypa BBIIOMHSETCS C ITIOMOIIBIO KABEPHOMETPA
WJIU KaJIMOPOBAaHHOTO Iproopa V3K, OIHAKO 3a49aCTYIO,
KOT7IA 3aTIPAITUBAETCS POBEICHUE OKOHYATETEHOTO
KOHTPOJIA IO IOTOJTHUTEIBHOMY TPEOOBAHUIO SR37,
MOKYIIATETh MOXKET YKA3aTh JJOKATBHYIO MUHUMATBHO
JIOITYCTUMYIO TOJIITUHY CTEHOK B MECTAX, I7I€ TPOU3BOIUTCS
PEMOHT TPYOBL. TaKast TOIIUHA MOKET ObITh MEHBIIIE
3HAYEHUH, YKA3aHHBIX B TA6IUIIE AG cTaHaapTa 5ST u
Tabauie 6 HACTOAIIEH CTAThU.

OD SURFACE REPAIRS
The OD surface can be repaired by removing
chafing marks, gouges, etc, and finishing with
400-600 grit-size sandpaper. It is recommended
that (a) not more than 10% of the specified
wall thickness is removed, and (b) the repair is
smoothed over a length that is at least twice the
tube diameter. This often occurs during the SR 37
OBAJIbHOCTb inspection.
Jormyck mo BH/I cocrasnser +0,254 MM OT HOMUHAJIBHOI'O
auaMeTpa (D), KOTOpPBII OOBIMHO U3MEPSAETCS HA
KOHIIAX TPYOBL KJIMEHT MOXET 3aIIPOCHTD IIPOBEJICHUE
JOIIOJTHHUTC/IbHBIX I/ISMCpCHI/II}/I OBaJIBHOCTH. HSMCpCHI/IC
OBAJIBHOCTHU TAK)KE IIPOBOANTCS MOCJIE Y/1aJIEHUS Ie(PEKTOB
BH/I kak 4acTb O6CIEOBAHM S, HPOBOJJUMOTO
B COOTBETCTBUH C IONOJHUTEIBHBIM TPEO6OBAaHHEM SR 37.

DRIFTING THE TUBING

Drift ball sizes are given in 5ST, the ball material
(nylon, steel, other) being agreed by the customer.
Wiper and drift balls often help to clean out spume,
and the drift ball assures a minimum ID. For “flash-
in” tubing, the flash column at the seam shall not

MATIHUTOIMOPOLWKOBASA Taénuya 6
N KAMUJIJIAPHAA OEDEKTOCKOMUA Table 6
JIaHHbIE METO/IBI TPUMEHSIOTCS /IS IPOBEPKU IIPU3HAKOB Tonmguma cmeno @) romyen

1e(EKTOB, OOHAPYKEHHBIX B XO[1€ aBTOHOMHOTrO HPK 1 Tolerance

HPK CMOHTHUPOBAHHO! TPYOBL DTO TAKUE AE(MPEKTHI, KAK

Specified Wall thickness (1)

MPEPBIBUCTHIE/HETIOIHBIE CBAPHBIE IIBBL, TPEIINHBI,
MIPOAOJIBHBIE TPEUUHBL, HAXJIECTDI, 3ayCEHULIBL 3ATEM
UCCIIEAYETCS INIYOUHA JAHHBIX 1e(DEKTOB, U OHU MOT'YT
OBITb YCTPAHEHBL PEMOHT 1€(DEKTOB TyTEM HABAPKU HE
JOITyCKAETCA.

PEMOHT NMOBEPXHOCTW TPYBbI (BHJ)

INoBepxHOCTH TPYObI (BH/I) MOXXHO pEMOHTUPOBATD
OYTEM YOAJIEHUS OTMETHH OT TPEHUS U MUIN(POBAHUS }

Memnee 2,8 mm
Below 0.110-in.

Om —0,1 mm 00 +0,2 mm
—0.005-into +0.010-in

Om 2,8 Mm 00 4,4 mm
0.110-into 0.175-in.

Om —0,2 mm 00 +0,3 Mm
—0.008-in to +0.012-in.

Om4,5 mm 00 6,4 mm
0.176-into 0.250-in

Om —0,3 mMm 00 +0,3 mm
—0.012 in.to +0.012-in.

20,4 mm
20.251-in

Om —0,4 mm 00 +0,4 mm
—0.015 in.to+ 0.015 in.
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000pYyAOBAHUE

[MOBEPXHOCTU HAXKJAYHOM GyMaroit pazmepom 400—600. be more than 0.090-in. from the original inside
He pexomenayeTcs yaanars 6osee 10% OT HOMUHAJIbHOM surface.
TOJIIIUHBI CTEHOK TPYyOBbl, 4 NIJIM(POBKA MECTA PEMOHTA
JIOJIKHA TTPOBOJIUTHCS HA YUACTKE JTTMHOM HE MEHEE JIBYX MARKING
JUAMETPOB TPYORL TaKO€ 3a9aCTyIO IPOUCXOIUT ITPU CT that meets all requirements shall be marked
KOHTpOJIE O SR 37. (@) on the reel and (b) durably on a tag with the
following:
BHYTPEHHAA KAJTMBPOBKA TPYB Manufacturer, Spool number, “Spec 5ST,”
Pa3Mephl KAJIMOPOBOYHBIX IAPOB YKA3aHBI B CTAHAAPTE (or comparable-standard), OD, Grade (e.g. CT80),
5ST, a maTepuas mapa (IOJIUAMUJ, CTAJb, U T.21.) JOJIKEH Tested xxxxx psi, NDE SR37 (if performed)
COINIACOBBIBATHCS C KIIMEHTOM. CKPEOKU U KAJIMOPOBOYHBIE The length shall be paint-stencilled on the reel.
[APBI 329ACTYIO IOMOT'AIOT OYUCTHUTD BHYTPEHHIOO
MOBEPXHOCTH TPY6HI OT OTIIOKEHHIA, 4 KATUGPOBOYHBIE COATING AND PROTECTION
IIAPBI EIIE HOMOTAI0T YOEAUTBHCS, YTO BBIICPXKUBACTCS Unless otherwise specified, CT shall be given a
MHUHUMAJIBHBIA BHYTPEHHUN AaMeTp. B ciyyae, korja protective coating. The purchase agreement shall
COEMHEHNE TPYO OCYIIECTBIIAETCS TOCPEACTBOM state if special coatings are required.
BCTABJISIEMON MY(PTEL, TO My(PT4 B MECTE IIBA HE IOJIKHA Uncoated tubing shall be protected from water
BBICTYNATD 60JI€E€ YEM HA 2,3 MM OT UCXOIHOM BHYTPEHHEN ingress by placing them under cover.
MOBEPXHOCTH KOJIOHHBL. By agreement, the tube shall be filled with a dry
non-reactive gas, and the ends sealed.
MAPKWPOBKA By agreement, the internal surface shall be
KonTIO6MHT, COOTBETCTBYIOIIUI BCEM TPEOOBAHUAM protected with a corrosion inhibitor approved
JIOJDKEH COZIEPrKATh MAPKUPOBKY 4) HA 6apabaHe 1 0) by the customer.
M3HOCOCTOMKYIO MAPKHUPOBKY Ha AAPJbIKE. B MADKUPOBKE
JIOJKHA 6BITh yKa3aHa CIeyiontas MHMOPMAIHs: DOCUMENTATION
IIpousBoAUTENDL, HOMEP 6apabaHa, «CIEU(PUKALTHA [TO The manufacturer is to establish procedures
cTafAapTty 5ST> (WIK N0 aHAJIOTUYHOMY CTAaHAAPTY), BH/, for maintaining traceability of heat, master coils,
copT (Hanp. CT80), UCNIBITAHO IPU IABIEHUU XXXXX [TA, skelps, and to identity finished tubing with regard
HPK 1o SR37 (ec/iv IpOU3BOAUIICS). to all chemical, physical and nondestructive tests.
Wudopmanys o JjiHe TPyObI IO/IKHA ObITh HAHECEHA
KPACKOF Ha 6apabane. SPOOL DOCUMENTS
At least the following documents shall be kept by
MOKPBITUE N 3ALLNTA the manufacturer for each string. When specified
EC/u He yKa3aHO MHOE, HA KOJITIOOHUHTE JOJIKHO ObITh by the customer, the following shall be supplied.
3aIUTHOE HOKPBITHE. EC/IN TpebyeTCs CEHUAIbHOE a. A certificate stating the API Spec and revision
ITOKPBITHE, ITO JIOJKHO OBITh YKA32HO B JOTOBOPE KYIIIH- date.
HPOJIAXKU. b. Diameter, wall thickness(es) and grade.
TpyObl 6€3 TOKPBITUS JOJIKHBI OBITH YKPBITBL, UTOOBI HE ¢. Chemical analysis (heat, product if required)
JOIIYCTUTDb OMNAIaHUS BOJIBL showing mass percents as elucidated in 5ST.
1o IOTOBOPEHHOCTH TPYOBI 3ATIOMHAIOTCH CyXUM d. Tensile and hardness test data.
HEPEAKTUBHBIM I'd30M, 4 TOPLIBI 3AKYIIOPUBAIOTCSL. e. All weld locations, measured from reference
1o IOrOBOPEHHOCTH BHYTPEHHSISI TIOBEPXHOCTD end.
TPyObI OOPA6ATHIBAETCSA AHTUKOPPO3UITHBIM BEIIECTBOM, f. Test pressure and duration at pressure.
OJIOOPEHHBIM 32KA3YUKOM. g. Inline NDT method,& reference indicators.
h. Type/size of all IQIs & other reference standards.
OOKYMEHTALNA i. Fracture toughness tests (type, sample size,
ITpOn3BOAUTEND JOJIKEH CO3JATh IPOLIEAYPHI, orientation, location), if applicable.
MO3BOJIAIONINE OTCAEAUTh TEMIIEPATYPHBII PEXUM, j. Results of supplementary tests required by
OCHOBHBIE (UCXOJHBIE) 6apA6AHDL, IITPUIICHL TaKXKe JOJDKHA purchaser.
MMETBHCS BOBMOXHOCTD UIEHTU(PULIMPOBATH TOTOBBIE TPYObI k. Spoolsize and # of times spooled.
O XUMUYECKUM U (PU3UIECKUM CBOMCTBAM, PE3YIBTATAM . Certification of drying procedure.
HEPa3PYIIAIONEro KOHTPOJISL.
DOCUMENT RETENTION
OJOKYMEHTbI HA BAPABAH The spool documentation above shall be
IIpOon3BOAUTEND AOJIKEH UMETD CJIEAYIOUIUE JOKYMEHTHI kept for at least 5 years, along with tester charts,
Ha KOKAYIO KOJIOHHY TPY0. 10 Tpe6OBAHUIO KITMEHTA radiographs and other NDE data, and NDE
TIPOU3BOIUTE JIOJIKEH IPEJOCTABUTE: personnel qualification and certifications.
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a) CepTudUKAT C yKazaHueM cnenuduxkanun AP 1 1aTel ABBREVIATIONS
OGHOB/ICHHA. API American Petroleum Institute

6) JuaMeTp, TONIUHA CTEHOK, COPT.

B) XUMHUYCCKUN aHAJIN3 (TIPX HECOOXOANMOCTU AHATN3 ASTM American Society for Testing and Materials
IUTABKU, TPOYKIIMN), TOKA3bIBAIOMIUIT MACCOBYIO JJOIO B s Coiled tubing
MOPOLIEHTAX, KAK YKA3aHO B cTangapre 5ST. cT Coiled Line Pipe

I) Pe3ynbrarsl UCIIBITAHUNA HA PACTSOKEHUE U TBEPAOCTD.
1) MeCTONONOXKEHUE BCEX CBAPHBIX IBOB OT 0A30BOTO
Kpasi TPyOBL EM Electromagnetics
€) JJaBieHue IIPU UCIIbITAHUU U IIPOAOJLKUTETIBHOCTD

HCIBbITAHWA ITPU JAHHOM JABJICHUH.
>K) Metonbst HPK Ha Tpy6e B cOOpE, 6A30BbIE TIOKA3ATENH.
3) Turn/pa3mep UHIUKATOPOB KaYECTBA H300PAKEHHUS U JIP Joint Industry Project
WHBIX 6A30BBbIX CTAH/IAPTOB.

EDM Electro-discharge Machine

HAZ Heat affected zone

D Inside diameter

Longitudinal, Inside diameter

1) Madopmanusa 06 UCIBITAHUAX HA BAZKOCTb LID (EDM notch)
pa3pyuieHus (TUIL, pa3Mep 06pa3iia, OpUEHTAI S, on T e ——
TOJIOKEHYE), ECIU IIPUMEHAETCA. (EDM notch)

K) Pe3ynbTaTel JOTIOTHUTEBHBIX UCIIBITAHUHN, NACE National Association of Corrosion
3AMIPOUICHHBIX ITOKYIIATCIICM. Engineers

1) Pagmep 6apabaHa ¥ CKOJIBKO Pa3 IIPOU3BOJUIIOCH - o lass s o
HAMAaTBIBAHUE.

M) CepTU(HUKANUA TPOLEAYPBI CYIIK. oD Outside diameter

RT Radiograpbhic Testing
XPAHEHME JOKYMEHTOB

BrolmeykasaHHAA JOKYMEHTALINA HOMIEKUT XPAHEHUIO TDH Through-drilled bole

B TEUYEHME HE MEHEE 5 JIeT. BMecTe ¢ JOKYMEHTALuen
TID Transverse, inside diameter (EDM notch)

TAKXE DOJIDKHBI XPAHUTHCA JUATHOCTUYCCKHC KAPTHI,
PCHTTCHOTPaMMBL, UHbIC JaHHbIC HPK, a TAKKE TOKYMCHTHI, TOD Transverse, outside diameter (EDM notch)
HOATBEPAKJAIOMIUE ATTECTALUIO U KBATU(PUKALUIO

. ur ult ic Testi
ucnonauTener HPK. Tasonic Jevne
UTSW Shear wave ultrasonics.
ABBPEBAATYPbI D Specified outside diameter
API AMmepurancKuii uHcmumym negpmi D,. Maxcimum oulside diameter
AOUM (ASTM) Amepmcchxoe oﬁmecmeo 1O UCNBIMAHUAM U ) Minimum outside diameter
Mamepuaﬂam
I'T(CLP) TubKUL MmpPy60nposood ¢ Specified wall thickness
KT (CT) Konmrobumre
AL Maximum wall thickness change at bias
DPM (EDM) DnexmpopaspaoHas mauura (CmaHox) weld
(€] Ovality
3TB (HAZ) 30Ha mensoozo 6030eLicmeus
RESULTS FROM SOME RECENT
B/ (ID) Brympernuti ouamemp FINAL INSPECTIONS
Customers have been wanting field inspections
oor1 Jip) Obuguti ompacnesoti npoerxm of their CT (originating in the N. Sea many years
» y ago, and originating from costly failures), and this
[IPBJ] (LID) TIPpOOONbHBLLL, BHYMPEHHULL OudMmemp. . i R K .
(popes DPM) spread to performing field inspection as a final
[ RS e B D 1n§pect1og in the mills. Two methods eme‘rgeq, one
’ (npopes DPM) using longitudinal and transverse magnetizations at
R HAaUUOHansHAR GCCOUUAUUS UHHCEHEDOG- 2 90° orientation apart. The important requirement
CReYUaniCcmog 1o Kopposuu here was to detect common problems associated
HPK (NDE) T —— with new anq usec} tgblng (Wall loss, diameter
changes, ovality, pitting, H2S damage, cracks)
BHJI (OD) Brewruii ouamemp and to determine reference indicators that the
) equipment could reliably detect to standardize (i.e.
PK(RT) Paouozpagurecruii konmporn } set the sensitivity of) the equipment. These went

into 5ST as follows (Table 7). }
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O60pyIOBAHNE

PE3YJIbTATbl HEQABHO MNMPOBEAEHHOIO
OKOHYATEJIbHOIO KOHTPOJI4

3aKa34uuKU TPEOOBAIH TPOBEACHUS ITOJICBOI'O KOHTPOJISI

KOJITIOOUHTA (JITaHHBIE TPEOOBAHUSI BO3HUKJIA MHOI'O JIET

Ha32]] HA MECTOPOXKJIEHUAX CEBEPHOTO MOPS O IPUYHUHE

MMEBIIUX MECTO OTKA30B, IIOBJICKIINX 3HAUYUTE/IbHBIC
YOBITKH), X CENTYAC OJIEBOM KOHTPOJIb OCYIIECTBIISACTCS
B KA4€CTBE OKOHYATEILHOI'O KOHTPOJIA CO CTOPOHBL
3aBOJIA-TIPOU3BOAUTENIA. TTOABUIOCH [1BA METO/A €I'O

IIPOBEACHU A, ONVH N3 KOTOPBIX ITOAPA3YMEBAJ IIPOAOTIBHOC

U ONEPEYHOE HAMATHUYNBAHUE IPU OPUEHTAIITNHN 90°

(OTRENBHO). 371ECH BAXKHBIM TPEOOBAHUEM OBLIIO OIPEICINUTD

o0IIIHE TPOGIEMBI C HOBBIMU M UICITOJIB30BABIIUMHUCS
Tpy6aMH (MICTOHYEHHE CTEHOK, U3MEHEHHUE TUAMETPA,

OBaJIbHOCTb, TOUYCYHAS KOPPO3U S, IOBPCKACHM A, BBIBBAHHDbIC
CEPOBOAOPOIOM, TPEIIHUHBL), 4 TAKXKE ONIPEACTUTD OA30BbIC

TOKA34TEU, KOTOPBIE FAPAHTUPOBAHHO OIPE/ICIISIIUCh
ObI O60PYIOBAHUEM [IJIS1 CTAHJAPTU3AUU

(T.€. IPOTPAMMHPOBAHHE YyBCTBUTEIBHOCTH)
060pynoBaHusL. [TokazaTeny, BOMEAINE B CTaHAapT 5ST,

YKa3aHbI B TA61H11IE 7. PaHee oiHa KOMITaHHUS U3 XbIOCTOHA
IIPOBEJIA «OKOHYATEIbHBIN KOHTPOIb> 120 HOBBIX KOJIOHH

TPy, IPeJHA3HAYEHHBIX JIJIS UCTIONb30BaHUA B EBpone

U MEKCUKAHCKOM 3a/IMBeE. [IprMepBI TPUBEIEHBI B O0JIee
PaHHUX JOKYMEHTAaX OOIECTBA HHXKEHEPOB-HE(PTAHUKOB

(SPE) [4-8].

Y HOBBIX TPYO B XO/I€ OKOHYATEIBHOI'O KOHTPOJISI ObLIN

BbIABJICHBI:

a) ciepl TPEHUA (PUCYHOK 2) KOTOPBIE YaIlle BCET'O

BO3ZHUKAJIN CO CTOPOHBI 6apabaHa, HA KOTOPOM XPAHUTCSA
TpyOa. TAKKE OTMETHUHBI TPEOYIOT YAAIECHUS 1 NIN(POBAHUSL.

0) OTJIOXKEHUSI BHYTPU TPYOBL. ©
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CO (TDH) Cre0310€ Omeepcmiue Tabnuya 7 — 6asoevie nokazamenu / Table 7 — Reference indicators
= = Inybuna
IIB/] (TID) Tonepevtisits, 61y MPSZ%‘” Ouamemp (npopes Jnunanm) | Guun. 04 ﬁgjﬁ”j’;ﬁ’n) Pacnono-
Length (in.) MM) W‘d)th acenue
I i 70 Depth (mi s Locati
TIBHJT (TOD) onepeumblil, 6He%1;% uamemp (npopes 04103]5_(113371 (max,in,) ocation
. IIpodonsh. 127 0508 BHJI, BT
Y3K (UT, Yavmpaseykoeoil KoHmposs ’ % ’ g
D TIMPASE) pon Long 0500 13 0.020 oD, ID*
IIY3B (UTSW) TTonepeynuie YasmpaseyKoeoie G0NHbL Ilonepeyn. 6,35 10% 0,508 BH/I, BT
Trans 0.250 ° 0.020 OD, ID*
P (T9) IIpeden npourocmu na paspoié Omeepcmus 1,6; 0,8 MM, HECKBO31HbLE U CKBO3HBLE
Holes 1/16th, 1/32-in, partial or TDH
IIT (YS) IIpeoesn mexywecmu
*Ecau DPM noootidem nod B mpyow / “If EDM tool can enter ID of tube.
HRC Teepoocms no wixasne «C» Pokeesna
In the past, one Houston-based company has
D HoMUunabHbliL 6HeUIHUL] OUAMEe] performed “final inspections” on 120 critical strings
} of new tubing, destined for use in Europe or the GOM.
max Marcunanciisitl Greutruii ouanemp Examples are given in earlier SPE papers [4—8].
» Mursumansmsii enewsiuti duamemp For new tubulars, what we typically find on this SR37
final inspection is;
T Homunanshas monuura cmemor a) Chafing marks, (Figure 2) often from the sides of
P the storage reel, which then require removal and
At AKCUMANBHOC USMEHeHUe TMOIULUHDBL .
CMEeHOK npu Y210601i céapre smoothing.
b) Spume inside the tubing.
(€] OsanbHocms ) p & ©

Pucynox 2 — Caeost mpenus (nogana mpyoa)
Figure 2 — Chafing marks (new tubing)
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YEPHOMOPCKHWE HE®TEMA30ELIE KOH®EPEHLWK
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OPTAHW3ATOP:
HUTMO

000 "Hayuro-npoMIsoacTessHan dwpma
“Hutna"

CoBpeMeHHble TeXHONOrMK KanuTanbHOro PeMOoHTa
CKBaXWH 1 NOBbIWeHNA HedTeoTAauM NNacTos..
MepcnekTuBbI pa3BuTUS

OcHoBHbIE TeMbl KOHepeHLMK:
* PEMOHTHO-M30NAUWOHHLIE paboTel B HE(PTAHLIX M FA30BbIX CKBaXKWMHAX,;
* NOBbILEHWe HediTeoTga4um NNacTos;
- MHTEHCHDMKAUMA 0o0kI4KM HedhTh 1 rasa;
* FAyLIeHNEe CKBAKMH, BpeMeHHan GnoknpoBka NPodyKTMBHLIX NNACTOB.;
* Kpennexsune NpuaaboiHeix 30H cnabocUeMeHTMPOBaHHBIX KONMNEKTOPOB;
* NIUKBMAALMA OCROKHEHWIA NPW BYPEHWKN CKBAXWH;
* 33pe3ka BTOpLIX CTBONOE,
* POnb reonaro-NPOMBICNOBLIX MCCNEAOBAHMA NPW PEMOHTE CKBAXWH,
* NPUMEHEHWE KONTIOBWHIOBLIX TEXHONOMWIA;
* OpraHn3auma CepPBUCHLIX YCNyr;
* TEXHUKO-3KOHOMMYECKWI aHan13 NPOeKTOB, CYNEpBaN3WHN, ynpasneHue;
* MH(QOPMALMOHHEIE TEXHONOMMM.

WHROPMALIMOHHAR NOOAEPHKKA:

m HE?TTHH DilaGas Elm HE“ITE:EFB‘“: ﬁ :t:r"lslll::'::llllllll; m“ RU lI F T”\ -—-}
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Mo Bonpocam y4yacTusa obpalwjanTech:
Tel./fax: +7 (861) 216-83-63 (-64; -65)
E-mail: info@oilgasconference.ru oilgasconference@mail.ru
www.oilgasconference.ru



XAPAKTEPNCTNKM HAMBOIJIEE
PACINMPOCTPAHEHHDIX KOJITIOBNHIOBbIX
YCTAHOBOK', PABOTAIOLIMX B POCCMN
Mpounssogutens

O0Go3Ha4yeHne

Knacc

Class

LWaccm

[lBurartenb

MolwHOoCTb gBUraTens, i.c.

MakcMmanbHoe TAroBoe ycunme nHxektopa, kH

CkopocTb nNogayu rmdkomn Tpybbl, M/MUH
AnameTp rmbkomn Tpybbl, MM

MakcrmanbHoe gaBneHume Ha ycTbe ckBaxXuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

[@abapuTHbIe pa3mepsbl, MM, He bonee

- ANVHa

- WWMPUMHA

- BbICOTa

Macca nonHas, kr, He bonee

MakcnmanbHas rpysonogbeMHOCTb YCTaHOBLUKA oGopyp,osava, T

*anIBeAEHbI AadHHbIle MO YCTaHOBKaM, NOCTaBJIeHHbIM B KOJin4yecTBe He MeHee fecaATun
N Haxogsauwmnmcs B sKcntyaTaumnn.



dunamatl
Fidmash
MK10T
MK10T

Nerkun

AM3-7511

400

400 HP
150
30,000 Ibs
0,9-48
3-157
19,05-38,1
i1
70

10,000 psi
2600
8,200 ft

430"

100"

157"
33700
74,250 Ibs
6

13,200 |bs

*Not less than ten units, currently being operated.

Light Weight
MA3 631708 (6X6)
MAZ 631708 (6X6)

YAMZ-7511

dunpmawl
Fidmash
MK20T

MK20T
CpenHum

AM3-7511

(no otaenbHoMmy 3akasy Caterpillar)

YA MZ—7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,3-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi
4200
13,800 ft

512"

100"

175"

46 000
101,300 Ibs
10

22,000 Ibs

Medium Weight
M3KT 652712 (8x8)
MZKT 652712 (8x8)

MANUFACTURER'S SPECIFICATIONS OF MOST
WIDELY SOLD CTUs' IN RUSSIA

dugmatu
Fidmash
MK30T
MK30T

Taxkenbiv

AM3-7511

(no oTpensHomy 3akasy Caterpillar)

YA M Z'7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,9-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi

5 500 (no otaenbHoMy 3aKasy 10 6 200)

18,000 ft (option 20,300ft)

595"

100"

175"
59000
130,000 Ibs
10

22,000 Ibs

Heavy Weight
M3KT 65276 (10x10)
MZKT 65276 (10x10)

Hydra Rig
Hydra Rig

CpenHumn

CUMMINS
CUMMINS
475
475 HP
270

60,000 lbs
1,2-80
4-265
25,4-44,45
1"-13%4"

70

10,000 psi
4000
13,200 ft

510"

106"

177"

40 000
88,000 lbs
15

34,000 Ibs

Medium Weight
KENWORTH C-500 (6x6)
KENWORTH C-500 (6x6)
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18—n KAZAXCTAHCKAR
MEXOYHAPOIHAR BbICTABKA

W KOHMEPEHUMA «HEDTb W FA3»
6 — 9 okTABpa 2010
AnmaTtbl, Kasaxcras

9-p MEXAYHAPOOHAR
BBICTABKA W

KOHDEPEHLIMA

31 oktabpsa — 3 HoRGpa 2010
Hewo fenw, MHgua

S—a KAIANCTAHCKAR PEMTMOHANEHAR
BEICTABKA «HEDTh, FA3,
WHDPACTPYETYPA MAHIACTAY»

2 — 4 Honabpa 2010
Axray, KasaxcraH

-7 KAZAXNCTAHCKAR

PEMMOHANLHAR KOHDEPEHLIMA

MO HEDTErA30BLIM TEXHONOTMAM
2 — 3 HoRGpa 2010

AxTay, KazaxcraH

15—a MEXOYHAPOOHAR
KOH®EPEHLIMA

«HEDTb ¥ TA3 TYPKMEHWUCTAHAS
17 — 19 Honabpa 2010
Awxabap, TypkmeHucTax

S-q ANXHPCKARA
MEXOYHAPOOHAR
SIHEPTETUYECKAR HENENA

28 HonbBpa — 2 nexabpa 2010
OpaH, Anxup

MEXXAYHAPO[HbIE
BbICTABKU U KOH®EPEHLIUM
Mo HE®TU U TA3Y

. 2011

8,

TUROGE

®

oGuU

T6c0

= Ufi

0

CASPIAN
OIL & GAS

~ufi

0

MIOGE

0

OPrAHU3ATOPbDI
ITE GROUP PLC

Ten.: +44(0) 207 596 5000
oilgas@ite-exhibitions.com

ITE LLC MOCKBA

Ten.: +7 (495) 935 7350
+7 (495) 788 5585
oil-gas@ite-expo.ru

10—# TYPELIKAR MEXOYHAPOQHAR
BBICTABKA W KOHDEPEHLWA
«HEQTh 1 TA3s

16 — 17 mapra 201

Ankapa, Typums

155 YIBEKMCTAHCKASR
MEXIYHAPOOHAS BbICTABKA W
KOHDEPEHUMA «HEDTE M FAds
17 — 19 man 20M

TawkeHT, Yabexucran

2-0 MEXOYHAPOIOHLIA
FTAZOBLIA KOHIPECC
TYPEMEHWCTAHA

1— 2 wionn 20M
Agsa3a, TypkmenBawm,
TypKMeHWCTaH

18—1 AIEPBARIMAHCKAR
MEXOYHAPOOHAR BEICTABKA W
KOHDEPEHLUWA «HEDTE M FA3 KACTIHAS
7 — 10 wionsa 2011

Baky, AszepbainpxaH

T1—h MOCKOBCKAA
MEXAYHAPOLHAS BhICTABKA
«HEDTH U FA3»

21 — 24 wionn 201
Mockea, Poccus

9-i POCCHICKMA

HEDTEMASOBLIR KOHIPECC

B PAMEK3X BhLICTABKM aHEDTh M FA3x
21 — 23 vioHa 201

Maockea, Poccusa
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Intervention & Coiled Tubing Association 3AABNEHUNE

3apaua Accoumauum ICOTA cocTouT B noouipeHun oomMmeHa nHgpopmaumven, 0600LeHUM onbiTa NPUMEHEHNs
MHHOBALMOHHbIX TEXHONIOrNNI, NPodeccnoHanbHOM NOoAroTOBKe CreLuanncToB, COAenCcTBUN BHEAPEHUIO
CTaHpapToB 6€30MacHOCTU N HOBENMLLUUX Pa3paboToOK B 061aCTV KONTIOOMHIOBbIX TEXHONOMUM U
BHYTPUCKBAXKMHHbIX PAGOT.

HekoMMepueckoe napTHepCTBO «LleHTp pa3BuUTUS KONTIOOUHIOBbIX TexHonormun» (HM «LPKT»),
nony4uvBeLLEEe NPaBO pacnpocTpaHaTb NpMBUNerMu Accoumauum cneumnanmncros

Mo KONTIOGMHIOBbIM TEXHONIONMSIM N BHY TPUCKBAXXMHHbIM paboTtam ICoTA B Poccun,
npurnawaeT B CBOU psigbl CreLumanmncTos HepTerasoBoro cepBuca.

YneHb! ICOTA nonyyar:

® MpaBo Ha y4yacTe B MepPONpUATUSX MEXAYHAaPOAHOIO U permoHanbHoro yposHewu, nposoaumelix ICoTA, co cknagkamu,
npeaycMoTpeHHbIMW OpraHM3aLMOHHBIMU KOMUTETaMW COOTBETCTBYIOLLMX MEPOMNMPUATUN.

* MpaBo Ha Nonb3oBaHMe pecypcamu carta Accoumaunn http://www.icota.com no cneumansHOMy JOCTYMY U Mofy4YeHue
npeseHTauunn [OKNafoB, NpeacTaBieHHbIX Ha Beaywmx dopymax ICOTA B XblocToHe 1 AbepanHe, Kanrapu n CtaBaHrepe;

® [0CTYMN K BCceMUpHoOM BGase uneHoB ICOTA, 4TO co34acT NpeKpacHbie BO3MOXHOCTU A pacliMpPeHUsi AENOBbIX KOHTaKTOB.

MNHavBupyanbHbI YNEeHCKUIM B3HOC Ha 1 rop, coctaBnseT 1500 py6Gne.

[na BctynneHus B ICOTA 3anonHuTe, NoXanyncTa, cneayowyo aHKeTy:

OpraHusaums,/KoMnaHus /cTpyKTypa

damunusa HanucaHue no-aHrmMmcKkm
Nmsa HanuncaHne no-aHrnmMmckmn
OT4yecTBO

JOo/KHOCTb

Appec 3neKTPOHHOM MoYThI

TenedoH dakc

MouToBbIN appec

NHpekc

XoTuTe nu Bbl, 4TOOLI Balwa KoHTakTHas MHDopMaLms Obina pasmelleHa B kaTanore yneHos |CoTA?

Dp,a s

MoxxanyncTa, oTNpaBbTe 3anonHeHHOoe 3asaBfieHMe no dakcy +7 499 788 9119
WNKW No 3N1IeKTPOHHOM noyTe cttimes@cttimes.org
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Mission Statement:

The mission of the Intervention & Coiled Tubing
Association is to enhance Communication, gather
technical expertise and promote safety, training,

competency and industry-accepted practices within
the Well Intervention and Coiled Tubing industries.

Intervenilon & Coiled Tubing Association APPLICATION

Membership Category and Annual Membership Fee

Corporate Member: Applicable to organizations or individuals participating with a key role within the
coiled tubing industry. Acceptance subject to ICOTA Board of Directors approval.

Individual Member: Applicable to individuals with a declared technical or commercial interest in the
coiled tubing industry. Eligible to participate on working committees and task groups

Organization or Company.

[] us$ 1,000

[ ] Us$50.00

Contact Name (Last) (First)

Job Title

Company Business Interests (e.g., operator, tool rental, CT service, etc.)

Mailing Address

City State/Province
Postal/Zip Code Country

Telephone No.: Fax No.:

E-mail:

Method of Payment / Transaction Details:

] creditcCard # Zip Code:

Expirationdate: __/ _  Cardholder’s Signature:

| cash or Check (Checks and Money Orders should be made payable to: “ICoTA")

Are you interested in participating on working committees and/or task groups? [] Yes [ No
Would you like your contact information listed in our member directory? [ ] Yes [ No
Chapter Preference for individual members:

| canadian | European L usA | Latin American [ ] Russian

Send this completed form and supporting payment to:

ICoTA

P.O. Box 1082

Montgomery, TX 77356

Fax to +1 832 201 9977-0OR- e-mail to ababin@icota.com
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3APOXIEHWE NOEN

Bonee 15 net Ha3apg B yloTHOM aTMocdepe
pectopaHa Papadeaux B XbloCTOHe
HECKONbKO CNeLManmucToB NpULLIIn

K BbIBOAY, YTO HEOOX0AMMO co3aaThb
npodgeccnoHanbHyo accoLmalmio,
KoTopas cnocobcTBoBana obl
CUCTEMHOMY Pa3BUTUIO 3apoXAatoLLencs
KONTIOOMHIOBOW OTpacnu.

MepBbIMU 3HTY3MacTamMm
npodeccnoHanbHOro ABUXeHUs,
KOoTopoe NpeobpasoBanocs B
aBTopuTeTHY0 Accoumaumio ICoTA,
Ob1n N3ppm CmuT, Mapk OnnkopH 1 KeH
HblomaH. [o3e K HUM Np1coeaMHUNNCL
Bbptoc Apamc, PoH Knapk, PogHu
CradeHc, Anekc Cac-flBopckn, Isug
XépH, Muk 3kepc, xoH Muccnopyk,
BpanaH Myp v PeHgu periBs.

MEYTbI CBbIBAKOTCA

MocnepoBanu MHorne popMarnbHble U
HecdopManbHble BCTPeYn, U 3apogmnach
Accoumaums ICoTA (paHee CTEA, 3aTem
Mex ayHapogHas KonTiobUHroBas
accoumaums, a HelHe — Accoumaums
CNeLmnanncToB rno KoNTIOOUHIroBbIM
TEXHOJIOTUSIM U BHYTPUCKBAXMHHbIM
paboTam). DMHaHMpyemas 3a cyeT
YNEHCKMX B3HOCOB OpraHmM3aums CTaBuT
nepepn cobor 3agayn noowpeHns
obmeHa nHdbopmavumen, 06obueHus
onbITa NPUMEHEHNS UHHOBALMOHHbIX
TeXHONOorum, NpogeccnoHabHOM
MOAroTOBKM CreLmManmcToB, COOeNCTBUA
BHeApPeHUIO CTaHAapTOB Ge3onacHoCTU
M HOBeNLWKMX pa3paboTok B obnactu
KONTIOOUMHIOBbIX TEXHONOMMA U
BHYTPUCKBaXMHHbIX paboT.

YneHamu accoumaumm SBRSOTCS
pa3nuyHble CrneumnanmcTbl
KonTiobUHroBom oTpacnu: notpeburtenu
M NMOCTaBLLMKM CEPBUCHbIX YCIYT,
npoussoauTeny obopynoBaHus 1
rmMbko TpyObl, a TakXXe NpeAcTaBUTENU
HayKMu.

B 1994 ropy ICoTA BbICTyNUNa B KayecTse
3KCMOHEHTa 1 AokNaadvka B AbepaunHe,

(lWoTnaHpus) Ha kpyrnom ctone PSTI/
SPE, a B cnefytowemM rogy COBMeCTHO
¢ SPE accoumauus cnoHcnpoBana

3TO MeponpusaTue. B Hayane 1996
ropa 6bin opraHusoBaH lMepBbii
ceBepoamMepUKaHCKUI KPYribIv CTON
B MoHTromepwu, Texac. lNpnHumas

BO BHMMaHWe rnpenmyLLecTsa ans
obenx opraHmsaumm, snpenb |CoTA
1 SPE coBMecTHO opraHm3oBbIBanmn
oTpacneBble MeponpuaTus.

CNCTEMHOE PA3BUTUE

B nocnepytowme rogbl BNvsHue
accoumaLnmn pacnpocTpaHnIoch 3a
npegenbl CLUA: 6b1nm chopMrpoBaHbI
pervioHanbHble oTaeneHus B KaHage,
JlatnHckon Amepuke, EBpone u Poccuu.
NHTepec k ICOTA npogonxaeT pactu

M Ha bnnxHem BocToke, 1 B A3naTcko-
TxookeaHCKOM permoHe.

NepevmeHoBaHue ICOTA 13
Me>XayHapoHOM KONTIOONHroBOM
accoumaumm B Accoymaumto
CMeumanmcToB No KONTIOOMHIoBbIM
TEXHONOTMAM N BHYTPUCKBaXXUHHbIM
paboTtam B 2005 rogy Obino BbI3BaHO
NMoHMMaHneM HeobXoOAMMOCTU U3y4aTb
GecymcneHHble conyTCTByOWME
TEXHONOr MM, COBMeCTUMbIe C
onepauusiMmm C UCNosib30BaHNEM

rmbkor TpyOsl. PaclumpeHue

crnekTpa gesTenbHOCTN accoumanmm
CNocobCTBOBAO yCrNeLwHOMY BHEAPEHUIO
BHYTPUCKBaXWHHbIX TEXHONOI NI B
3apOXAatoLLENCcs KONTIOOMHIoBON
OTpac/iv 1 0TBEYaNo NPaKTUYeCcKUM
noTpebHOCTAM HedTerazofobbIBaOLWMX
KOMMaHW B LLMPOKOM CNeKTpe
CEPBUCHbIX TEXHONOMUA.

ICOTA CEroaHA

B HacTosiwee Bpems B cocTase ICoTA

38 uneHoOB coBeTa AMPEKTOPOB,

6onee 400 HAMBMAYANbHbIX YIEHOB

1 5 permoHanbHbIX OTAENEHUN.

DTa aBTOpUTETHas CTPYKTYypa

OCTaeTcs BepHOM NpUHLMNaM n
LeHHOCTAM, CpOpPMyNIMPOBaHHbIM ee
OCHOBOMOMNOXHWKAMWN MHOIO NeT Ha3af.

OpraHu3aums He TONIbKO paclumpseT
reorpacduio cBoero NpuUCyTCTBUSA, HO U
yKpennsaeT CBoW cTaTyc B HedTerasosomn
otpacnu. ICOTA npoBoaUT TpU
exerogHble KoHdepeHUMn (aBe N3 HUX
coBMecTHO ¢ SPE) B CLIA, lWotnaHaun

1 Poccnu, a Takxe Kpyrible CTonbI

1 ceMuHapsl B KaHage v Hopserun.
PernoHanbHble oTAeneHUs opraHnsyioT
exemMecsyHble TeMmaTnyeckmne BCTpeyu,
exerofHble obefbl U CNOPTMBHbIE
TYPHUPBI, KOTOPble CNocobCTBYOT

3¢ peKkTUBHOMY OOLLEHMIO
CMeunannucToB B HEMPUHYXAEHHOMN
aTmocdepe. byab To KOHbepeHUNS,
BbICTaBKa U1 Mepornpustme
pernoHanbHOro oTaeneHus, Bce

OHW BOCNPMHUMAIOTCA YneHaMu
accoumaumm Kak BocTpeboBaHHble
dopyMbl ans odbMeHa MHbOpMaLMent,
OMbITOM, U3y4YeHM s HOBEMLLMX
TEXHOJIOrM 1 pa3paboTok B obnactu
BHYTPUCKBaXWNHHbIX paboT.

B cBOEM CTpemsieHMM CnocobCTBOBaTb
CUCTEMHOMY Pa3BUTUIO KONTIOOMHIOBbIX
TEXHONOI MM N BHY TPUCKBAXMHHbIX
paboT accoumaums npucyxxgaeT npemMmm
KOMMaHWAM, BHECLUIMM HanbonbLIni
BKJ1aJ, B pa3BUTUE TEXHOMNOMMI U UX
BHeApeHve Ha npakTuke. Monyyntb
npemuio ICOTA — bonbluas YecTb,
NMOCKOJbKY PeLLUEeHNE O ee NPUCYXXAEHNMN
NPMHUMAIOT Camble yBaXKxaemMble
aKcnepTbl oTpacnun. EBponenckoe
otaeneHune |CoTA Takxe nooupsieT
TanaHTIMBbIX MONOAbIX MHXEHEPOB

3a OT/NINYHbIe ycrexu B y4ebe Ha
akynsTeTax, roToBALWMX CNeLmManncTos
HedTerasoBoro cepsuca.

MoppobHyto MHbopmMaumio o
LenTeNbHOCTM accoLlmaL v MOXHO
y3HaTb Ha canTe www.icota.com.
3anonHuTe aHKeTY Ha canTe Unu
OoTnpaBbTe CBOW 3anpoc Ha
cttimes@cttimes.org v ctaHbTE UneHoMm
poccumckoro otaenenus ICoTA.

He ynycTuTe WwaHc nprobwmTbes

K YHMKanbHOMY OMbITY BEAYLLMX
MUPOBbIX CMELMaNUCTOB B obnacTtn
KONTIOOUMHIOBbIX TEXHONOMUI 1
BHYTPUCKBaXUHHbIX paboT!
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History of ICoTA

DESIRE & COMMITMENT

Over a decade ago, in Houston, Texas,
ideas were scribbled on a Papadeaux’s
napkin by a group of determined
industry professionals who wanted to
build a member-funded association
that could bring a technically
supportive function to the already
growing Coiled Tubing industry.

The earliest of visionaries of what is
known today as ICOTA, include Larry
Smith, Marc Allcorn, and Ken Newman.
Brought in a bit later for their expertise
and knowledge of the industry, were
Bruce Adams, Ron Clarke, Rodney
Stephens, Alex Sas-Jaworsky, David
Hearn, Mick Ackers, John Misslebrook,
Brian Moore and Randy Graves, among
others.

THE DREAM BECOMES A REALITY

Many formal and informal meetings
later, ICOTA (formerly known as CTEA,
then the International Coiled Tubing
Association, and now the Intervention
and Coiled Tubing Association), a
member-funded organization, was
born with a mission to enhance
communications, gather technical
expertise and promote safety, training
competency and industry accepted
practices.

Membership would comprise
individuals from all sectors of the
coiled tubing industry including service
users, service providers, tubing and
equipment manufacturers and the
academic fraternity.

In 1994, a humble ICoTA launched its
name and purpose by having a small
booth and giving a presentation at
a PSTI/SPE roundtable in Aberdeen,

Scotland. The next year, ICoTA and SPE
co-sponsored a second conference.

A little bigger and a bit bolder, the

1st North American Coiled Tubing
Roundtable was organized and held at
Del Lago in Montgomery, Texas in early
1996.Considering the benefits each
could bring the other, SPE and ICoTA
subsequently teamed up for future
events.

GROWING UP AND REACHING OUT

The following years would see the
organization expanding its reach
outside of the U.S. by means of chapters
into Canada, Latin America, Europe and
Russia and with a growing interest in
the Far and Middle East.

Renamed, the Intervention and

Coiled Tubing Association in 2005,

the organization realized a change in
focus was necessary to incorporate

the myriad of complimentary
technologies that provided a fit with
coiled tubing operations. This well
intervention philosophy was seen as
both an opportunity to give these other
technologies the ability to participate
and also in the belief that the
representation of a more encompassing
well intervention philosophy would
provide a more cohesive fit with the

oil and gas operators well intervention
practices.

ICOTATODAY

With 38 Director Members serving
onthe board, 400+ members and 5
chapters, ICOTA remains committed to
the vision and values of the dedicated
men who started it all so many years ago.

The organization today is continuing to
grow not only in terms of geographic

representation but also in industry
stature. ICOTA holds three annual
conferences (two of which are co-
hosted with SPE) in the U.S.A., Scotland
and Moscow along with roundtables
and seminars in Canada and Norway.
Local chapters host monthly technical
luncheons, annual dinners and

various tournaments that encourage

a relaxed, informative networking
opportunity. Whether it's a conference
and exhibition or chapter event, these
activities provide a much needed forum
for colleagues in the well intervention
industry to exchange information,
share experiences and have the
opportunity to discover the latest
technical innovations related to the use
and development of well intervention
equipment and solutions.

In an ongoing effort to bring
recognition to the industry, ICoTA
honors companies, with the best

and most innovative, value-adding
applications of technology for

well intervention, with its annual
Intervention Technology awards.
These awards are highly prized as

they are judged by industry peers—all
experienced practitioners in the area
of well intervention and coiled tubing.
The European Chapter awards prizes to
the most promising young engineers
on courses relevant to the well
intervention sector of the oil industry to
recognize hard work and excellence.

For more information on the
Intervention and Coiled Tubing
Association, visit us at www.icota.
com. Sign up to become a member
and/or volunteer to add your voice

to a segment of our industry with an
unparalleled potential for growth and
innovative technological advancement
opportunities.
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ICeTA

Intervention & Coiled Tubing Association

Society of Petroleum Engineers
Aberdeen Section

www.spe-uk.org

www.icota-europe.com

Sustaining our industry - well intervention is the key

Wednesday 17th & Thursday 18th November 2010

Aberdeen Exhibition & Conference Centre,
Aberdeen, Scotland, UK
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Bookings and enquiries:

SPE ICoTA Event Organisers Telephone +44 (0)1224 495051

Hulse Rodger & Co Email: spe@hulse-rodger.com
PO Box 10118 Online booking
Aberdeen AB16 5WJ www.hulse-rodger.com



AHKeTra «BpeMeHU KOJITIOOUHT a»
The Coiled Tubing Times

Questionnaire

MbI nonpocunu pecrioHAeHTOB OTBETUTb
Ha cegyroLme Borpochl:

1. I3 Kaknx UCTOYHMKOB Bbl nonyyaete
MHdopMauuio, Heobxoaumyto ans
npodgeccnoHanbHoOro pocta? (yKaxmTe,
NoXanymcta, KOHKPETHbI€ UCTOYHUKM)

. Kakune ocHoBHble onepauuu Bawe
npeanpusTve NPOBOAUT C MOMOLLLIO
KONTIOOMHroBoro obopyaoBaHus?

. Kakune yHukanbHble onepaumv Bam yaasanocb

NPOBOANTL C MOMOLLbIO KONTIOOMHIOBbIX
yCTaHOBOK?

4. O KaKUX KONTIOOUHIOBbIX TEXHONOTMAX U
KOHKPETHbIX ornepaumax Bam xoTenoch Obl
3HaTb bonblue?

5. Kakune HoBble TexHonoruu Bawe npegnpuatue
cobupaetcsi ocBonTb? Kakme Buabl NpoayKumm
BbIMNycKaTb?

6. Kakne TexHonormm HeTerasoBoro cepBuca
OyayT Hanbonee BocTpeboOBaHbI B bnnxanwem
Bynywem?

A.A. JAMEHKOB, ri1aBHBIH CIICITHAJTHCT
JenapramMeHTa OypeHH A U BHYTPHCKBAKHUHHBIX
pa6oT, OAO Ta3npom HeTDH>
1. Kypnaibl <HedTerazosas BepTHUKaIb», <HedTh. I'a3.
Hosanuun», «Bpems KonTIo6HHIa». OOIeHue
Ha oilforum.ru.

2. BoiMbiB nponnanTa rocse I'PIT, o0CBO€HUE CKBAKUH,
NPOMBIBKA 326051, muKBHgausa ACIIO.

3. IIpOMBIBKA U PACTEIJIEHNE HEPTAHBIX HATHETATEIBHBIX
TPyOOIPOBOAIOB (KOJJIEKTOPOB).

4. O texnosnorum o6ypenus Ha THKT 1 3ape3ke OOKOBBIX
ctBOJIOB HAa 'HKT.

5. bypenne Ha 'HKT.

6. 3ape3Ka 6OKOBBIX CTBOJIOB, YITTyOIeHHE 3260€B.

H.B. YEH, un:xeHep o 'HKT, lILiromGepaxe
1. BayTpenHas HH(MOPMAIUA KOMITAHUN.
2. IIpOMBIBKH, MTHTEHCU(DUKALIUSA TPUTOKA.
3. CenexrusHas CKO.
4. O HaKJIOHHO-HANPABJIEHHOM Oy PEHHH.
5. Peska HKT, T'HIC.
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Our respondents have been
asked to answer the following
questions:

1. Where do you get the information
necessary for building on
professional expertise? (please, name
the sources)

2. In what operations does your
company apply CT equipment?

3. Have you ever used CT units to
perform any unique operations?

4.\What CT technologies and specific
operations would you like to learn
more about?

5.What new technologies are going to
be launched by your company? What
types of products are planned to be
manufactured?

6. What oilfield service technological
will be in increased demand in the
near future?

A. DAMENKOYV, Chief Specialist of the
Department of Drilling and Downhole
Operations at Gazprom Neft
1. Such periodicals as Oil & Gas Vertical, Oil. Gas.

Innovations, The Coiled Tubing Times. Discussions

at oilforum.ru.
2. Proppant washout after hydrofracturing, bottom

hole washing, elimination of asphalt and proppant

deposits,

3. Washing and heating oil injection pipelines
(collectors).

4. About technologies for CT drilling and CT
sidetracking.

5. CT drilling.

6. Sidetracking, bottom hole deepening.

I. CHEN, CT Engineer, Schlumberger
1. Internal information resources of the company.
2. Washing operations, flow stimulation.
3. Selective acid treatment.
4. About directional drilling.



6. O6paboTKA TPU3AGONHOM 30HBL

A.M. AHTPOIIOB, TeEXHUYE€CKHH JTUPEKTOP,
HY® 3A0 <MaxkcumyM CepBHC>
1. VuebHBbI€ LIECHTPBI, UHTEPHET, CIICLIUAJIbHAS JIMTEPATYPA.
2. OII3, HopManu3anus 32605, BBI30B IIPUTOKA, YCTAHOBKA
LIEMEHTHBIX MOCTOB.
. O 3ape3Ke 6OKOBBIX CTBOJIOB, HAIIPABIEHHOM 6y PDEHUH.
. B IpAMOI1 3aBUCUMOCTHU OT NOTPEOGHOCTU PHIHKA.
. BypeHnue u 400bIua U3 yIOJIBHBIX 34JICKCI.

[ Y, NSV

A.B. TJABBI/IOB, HauaJIBHHUK OTAEIA IIPOCKTHPOBAHHU I
ckBa:kuH Y3BC u BC, 000 <KATOBbHE®Tb»
. Y3 ombrra.
. He nposoaur.

1
2
3.
4. O 6ypeHHU KOJITIOONMHTOM.
b)
6. 3apeska 60KOBBIX CTBOJIOB.

O.B. HATMBHMH, HagaabHHK Hexa KPC ycTaHOBKaMH
HT Cypryrckoro YIIHIInKPC, OAO «CypryrHedreras»
1. UurepHer.

2. ITpombIBKa 326051 OT ponnanTa, OI13, reopusnyeckue
HCCJIEJOBAHMSA B TOPU3OHTAIBHBIX CKBAKMHAX, OCBOCHUE,
BOCCTAHOBJICHUE LIUPKYJIALINII.

3. Tlepdopanysa rOpu30HTAIBHOIO YYACTKA, BHEAPECHUE
MIaKEPOB.

4. O PEMOHTHO-U3O0JIAIIUOHHBIX Pa60TaX B TOPU3OHTAIBHBIX
CTBOJIAX CKBAXKHH.

5. OcBOEHUE.

6. VccnenoBaHye FrOPU30HTAIBHBIX CKBAXKHIH, OCBOCHHE,
MPHOOIICHUE IIACTOB, IEPEXOJ, HA BBIIIEICKAIIIE
TOPUBOHTBL, TEPPOPALUSL

J.A. CYJITAHOB, MmacTep IO KAITHTATBHOMY PEMOHTY
ckBa:xkuH YKPCHIIHII, OAO «CypryrHedreras»
1. Bayrpennsas nH@OpMaIua KOMIIAHHN.
2. KanuTaabHbIA PEMOHT CKBAXKUH IyTEM 340y PUBAHUSA
BTOPBIX CTBOJIOB.
CMmIn 2.
. O HOBENIM X TEXHOJIOTUAX, IPUMEHAEMBIX ITPU Oy PEHUL

OV A W

. D HEKTUBHBIE METO/IBI U TEXHOJIOTUH OYHCTKH CTBOJIA
CKBAXXUHBI OT BHYTPEHHEH IOPOABI IPU OYPEHUHU C
MIPUMEHEHUEM KOITIOOMHT4.

C.B. TPETBAKOB, Bexyuiuii CrieiiuajaIucr,
000 <THHII» THK-BP
1. Bubnuoreka SPE, xxypHaisl «<He(TAHOE XO3AUCTBO,
«Hedrerazopast BEpTHUKAIIb», «<BypeHNne 1 HEPTh».
2. OcBoenue nocue I'PIT, IpOMBIBKA CTBOJIA.
3. -
4 O 6ypeHuu Ha genpeccuu ¢ nomomipio THKT.
5. Bypenue Ha genpeccuu ¢ nomomsio 'HKT
TOPU3OHTAIBHBIX CKBA’KHH U 32pE3KA 6OKOBBIX CTBOJIOB. }

5. CT milling, logging.
6. Bottom hole treatment.

A.ANTROPOV, Technical Director at Maximum
Service
1. Training centers, the Internet, specialized literature.
2. BHT, bottom hole cleaning, flow stimulation, setting
cement plugs.
. About sidetracking, directional drilling.
. In direct dependence from the market demand.
. Drilling and production from coal deposits.

oW AW

A.DAVYDOYV, Head of the Department of Well
Design at Downhole Drilling Systems Division
of KATOBNEFT
1. From experience.

2. No.

3.
4. About CT drilling.
5 —

6. Sidetracking.

0. NAGIBIN, Head of Well Workover,

at Surgutneftegaz

1. The Internet.

2. Washing out proppant from bottom hole, BHT,
logging in horizontal wells, development and lost
circulation treatment.

3. Perforation of horizontal sections, introduction of

packers.

. About isolation jobs in horizontal bores of the well.

. Development

. Logging of horizontal wells, development,

formations commingling, changeover to overlying
formations, perforation.

NN A

D. SUKTRANOYVY, Workover Engineer at Well
Workover and Oil Recovery Improvement
Division of Surgutneftegaz
. Confidential information of the company.

. Well workover by means of sidetracking.
Seep. 2.
. About new drilling technologies.

AWV AN

. Effective methods and technologies of cleaning the
wellbore from inner rocks during CT drilling.

S. TRETTIAKOV, Lead Expert at Tyumen

Petroleum Research Center , TNC-BP

1. SPE library, journals Oil Industry, Oil & Gas Vertical,
Drilling and Oil.

2. Development after hydrofracturing, washing the
wellbore.

4 About CT underbalanced drilling.

5. Underbalanced drilling of horizontal wells and
sidetracking by means of CT.
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6. OTBET 3aBUCHT OT PIHKA CEPBUCHBIX YCIIYT U IICHBI HA
HEPTB.

39.®. KABHUPOB, 3aMmecTHTEIb PYKOBOJHTEIA
CIIY>KOBI pa3pabOTKH HOBOH TEXHHUKH,
000 HIIO dIakep»

1. JKypHaJbl, ”HTEPHET, KyPCHI ITOBBIINIECHU S KBATN(UKAITIH,

CEMUHAPBLI, KOH(PEPEHIINN.

. O KucaoTHOM 3aKauke, 'PIT, OCBOEHUH, IIEMEHTALIUH.
. CobupaemMcs OCBOUTD BBIITYCK HAIYBHBIX ITAKEPOB.

. KONTIO6GMHIOBBIE TEXHOJIOTUH U O60PYJOBAHHE,
npuMensemoe rnpu paéore ¢ 'HKT.

OV I NESUN

H.H.TAJIAM, 3aB. OTIEIOM,
PVII IIO benopycHedTH»

1. XKypnausl <HedTAHOE XO3AUCTBO», «BpEMS KOITIOOUHTIA»,

«HedTb 1 rasz».

2. BypeHne 60KOBBIX CTBOJIOB, OCBOEHHE, PEMOHTHO-
U30JISALMOHHBIE PA6OTHL

3. BBog ru6Ko TpyoOsl B OOKOBOU CTBOJI MHOT'OCTBOJIBHOM
CKBaXKUHBL, 1posegeHue Tam I'MC u PUP.

4. O 6ypEHHUU F'OPU3OHTAJIBHBIX YY4CTKOB MHOI'OCTBOJIBHBIX

CKBAKMH.

5. Bropu4HoO€ paanaabHOE BCKPHITHE IIPOAYKTHBHBIX
ILIACTOB.

6. BypeHne MHOT'OCTBOJIbHBIX CKBaKUH, PUP, TUC,
OCBOEHHE.

O.H. KHUCEJIEB, Ha4aJIBHHUK OTHEJIA PA3BHUTHSA
TexHoaorum, 000 T'aruedTh-PemCepBHC»

1. XKypHan «Bpems KONTIOOUHTIa», CTIELIUAIbHAA INTEPATYPA.

2. ITpombIBKH, OI13, 04NCTKA IKCIITYATAIMOHHBIX KOJIOHH
HKT ot ACIIO, pe3ka HKTTT u t.1.

3. TlepenuKkBuAaL A CKBAKUHBI B AKBATOPUU PEKU.

4. O npubopax Ay TOYHOU NPUBA3KU I'T MpHU IPOMBIBKE
CKBAKMH U IPYTUX TEXHOJIOT'MYECKUX ONEPALTUAX.

5. BOIOU3OIAIIMOHHBIE PA0OTHI IO TeXHONOruu PI'Y HedTH

uraza uM. M.U. I'yOkuHa.
6. BypeHue ¢ UCOIb30BAHUEM I'MOPU/IHBIX YCTAHOBOK.

N.T. IIOJIAKOB, riiaBHBI M HHKEHEP
Ira30IPOMBEBICIOBOTIO YIIpaBIeHHA «[a3IIpoM J00bI4a
AcrpaxaHb», OAO dTaznpom»

1. HTEpHET, )KypHAJIbI, UHPOPMALIHS, TIOCTYIIAIOMASI OT

OAPASHBIX OPraHU3AIINI.

2. Ounctka HKT 1 cTBOJIAa CKBAXXHUHBI (IIPOJYKTHBHBIN
11acT). UHTEHCU(PUKALIMS IIPUTOKA, OTPAHUYCHUE
BOJIOIIPUTOKA, JIOBUJIBHO-ABAPHUIHBIE paboThl B HKT.

. KoMmruiekcHas paboTa 1o OrpaHuYeHUIO BOJOIIPUTOKA.

. bypenue c npumenenuem 'HKT.

N

CTBOJIOB, UCIIOJIb30BAHME KONTIOOMHTIA 1pu KPC.

6. JIUKBU/IAITHS CKBAXKUH, MECTOPOXK/ICHUH,
reosIoropasseka. Mcronb3oBaHne MHOIO3200MHBIX
CKBAXUH. ©

90 Ne 6 (034) Hosi6ps / November 2010

. Urtencuduranysa npuroka (I'PIT), 3a6yprBaHye BTOPBIX

6. The answer depends on the market of oilfield
services and oil prices.

E. KABIROV, Deputy Head of New Equipment
Design Service at Packer
1. Journals, the internet, career development sources,
workshops, conferences
2. —
3. —
4. About acid pumping, hydrofracturing,
development, cementing.
5. We are going to start the production
of expanding packers.
6. Coiled tubing technologies and equipment applied
in CT operations.

N. GALAI Head of the Department at
Belorusneft
1. Such journals as Oil Industry, The Coiled Tubing
Times, Oil & Gas.
2. Sidetracking, development, isolation jobs.
3. Running CT into the sidetrack of a multilateral well,
logging and isolation jobs in such tracks.
4. Drilling horizontal section of a multilateral well.
5. Secondary radial drilling-in of the productive
formations.
6. Drilling multilateral wells, isolation jobs, logging,
development

0. KISELEV, Head of Technology
Development Division at Tatneft Rem Service
1. The Coiled Tubing Times, industry-related

literature.

2. Washing, BHT, cleaning production strings and CT
from asphalt and paraffin deposits,

CT milling, etc.

3. Repeated well abandonment in the river area.

4. About devices for exact location of CT during well
washing and other technological operations.

5. Water isolation jobs in compliance with the
technology of Gubkin Russian State O&G
University.

6. Drilling with hybrid plants.

L. POLIAKOYV, Chief Engineer of Gas

Production Division at Gazprom

1. The internet, journals, information from

contractors.

2. Cleaning of CT and the wellbore (productive
formation). Flow stimulation, water shut-off i,
fishing operations..

. Integrated water shut-off jobs.

. CT drilling.

. Flow stimulation (hydrofracturing), sidetracking,
using CT during well workover.

6. Abandonment of wells and fields, geological

survey. Development of multilateral wells. ©

[V RSNV



220033, Benapyck, MuHck, yn. Peibanko, 26

Ten.: +375 17 298 24 17. chakc: +375 17 248 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.com
MpeacraeuTtenscTeo B Poccun «®@Udcepencs,

Ten.: +7 (916) 281 15 53

aaoTHne L'.]
u@py.noaauue
| Coiled Tubing?

Nltrngen and Bumping
W JEquipment

Oﬁnpynnsaﬂue ansalfPn
Fracturing]Equipment

220033. Belarus. Minsk. Rybalko str. 26
Tel.: +375 17 298 24 17, fax: +375 17 248 30 26

E-mail: fidrtashsalesti@nov.com, www.fidmashnov.com

Representative office in Russia LLC "FiDservice", tel.: +7 (916) 281 15 53




«PE'A
CLIE|V|

bl npoyumupPoOsau
I\/l svicka3bieanue Huka
Bocmpoma, 00HO20 u3
CaAMBIX APKUX UHINESNEKIYASI06
cogpemennocmu, punocodpa,
nLUMAIOULE20CA OCMBICAUIND
U 00BACHUMDb Henpocmole
npoueccot, npoucxoonujue c
4e106€K0M U 4eSl06eUECINEOM
é.mupe, KOmopuslii 60pyz cman
MEHAMBCA C HEOBbLEANOT HUK020a
panee 6 ucmopuu ckopocmuio.
OOHO U3 OCHOBONONAZAIOUUX
nouamuii gpunrocogpuu
Bocmpoma —
mpanczymanuim. Camn
aemop onpeodenaem ezo max:
«Ipanczymanu3m npeocmaennem
CO00% PaouKanbHO HOBBLIL
100X00 K PAIMBIIUACHUAM
0 Oyoyuiem, OCHO8AHHbLLE
Ha NPeononoNceHun, 4Mmo
uenoeeuecKuit 6U0 He AGNACMCA
KOHUOM Hawel 360110Uul, HO,
cKopee, ee HAUAIOM».
Cezo0Hna MmbL nyOaUKYEM

OmPwsIEOK U3 Ppadomuvl
Huxa bocmpoma «Faq
1O MPAHCZYMAHUIMY».
(C opuzunaniom morucrHo
O3HAKOMUMBCA 1O aopecy
www.nickbostrom.com).

TpaHCryMaHN3M MOXKHO OIIUCATh
K4K IPOJOJIPKEHUE TYMAHU3MA,
OT KOTOPOI'O OH YACTUYHO U
IPOUCXOAUT. ['YMAHUCTBHI BEPAT, CYTh
JIFOJIEH B TOM, UTO JIMIIb OT/ICIbHBIC
JIMYHOCTU UMEIOT 3HaYCHUE. MBI
MOJKEM HE OBITh UICATBHBIMU, HO MBI
MOJKEM YITYUIIHUTB [TOJIO’KEHUE BEIIEH
U COAICVICTBOBATD PALIMOHAIBHOMY
MBIIJIEHUIO, CBOOOAE, TEPIIUMOCTU
U JEMOKpPATUU. TPAaHCI'YMaHUCTBI
COTJIACHBI C 3TUM, HO OHH TAKXKE
IPUAAIOT OCOOYIO BAXKHOCTD TOMY,

KEM MBI IIOTEHIINAJIbHO
MOYEM CTATb. MBI HE TOJIBKO
MOJKEM HCIIOJIb30BATh
pa3yMHBIE CIOCOODI
YIIYUIIEHUS TTOJIOKEHU A
4EeJIOBEKA U OKPYKAIOIIETO
MHPA; MBI TAKXKE MOXEM
HUCIIOJIb30BATD UX,
4TOOBI YAYYIIATD CEOH,
4EJI0BEYECKHUI OPIAHH3M.
W nocrynHbie HAM
METO/IbI HE OI'DAHUYECHBI
TEMHU, KOTOPBIE OOBIYHO
MIPE/JIaracT F'yMaHU3M,
TaKUMHU KaK OOpa30BaHUE.
MBI MOXXEM HCIIOIb30BATH
TEXHOJIOTMYECKHE CIIOCOOBI,
KOTOPBIE B UTOTE€ IIO3BOAT
HaM BBIMTH 32 IIPEJEIIbI TOTO,
4TO OOJIBIIMHCTBO CYUTAET
YEJIOBEUYECKUM.
TPpaHCTYMaHHUCTHI
CYHUTAIOT, YTO 61ar0Aaps
YCKOPSIOMIEMYCSI HAYYHO-
TEXHUYECKOMY IIPOI'PECCY
MBI BBIXO/IUM H4 COBEPIIEHHO
HOBBII TAIl B PA3BUTHUU
4eJI0BEUECTBA. B OrkanmeM
Oy yIIEM MBI CTOJIKHEMCS C
BO3MOXKHOCTBIO HACTOAIIETO
HUCKYCCTBEHHOI'O Pa3yMa.
BynyT cozmaHb HOBbIC
UHCTPYMEHTHI TO3HAHUS,
KOTOpBIE OOBEANHAT B
ce6e NCKYCCTBEHHBIN
UHTEJJIEKT C HOBBIMU
BUJJAMHU UHTEP(PEHCOB.
MoutekynspHas
HAaHOTEXHOJIOTUA OONIAJAET

JAOCTATOYHBIM IIOTCHIHAJIOM, 9TOOBI
CO3/1aTh U3006HIHUE PECypCOB i
Ka’>XI0r'0o 4€JIOBCKA U ITPCAOCTABUTD

HAaM ITOJIHBIF KOHTPOJIb HAJL

OUOXMMUYECKUMH ITPOIECCAMU

B HAIIMX TEJIaX, IIO3BO/INB

HaM U36aBUTHCS OT OOJIC3HEI.
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Hux BOCTPOM poouics 6

1973 200y 6 LIseyuu. [ Ipogpeccop
OKCcopOocKo20 yrusepcumemed.
Hccneoosamenvckue unmepeco.
bocmpoma ceasanst ¢
punocogpueti Hayxu, meopueti
geposimrocmelt, a marice

C U3yHerHuem IMUUecKux u
cmpame2urecKux nocaeoCmaeull
nepcnexmuBHbLX MmexHOoL02ULL
(8r110uasn UM, naromexmo102uio,
2CHH)10 UHIHCCHEPUIO U 111.0.).
Hmeem nosnanus 6 oonacmiu
KOCMOLO2ULL, BLIMUCUMCIILHOLL
HetUpOHayKu, Mamemamuveckol
J02UKU, PUSIOCOPULL,
UCKYCCIMBEHH020 UHIMENLeKMA
U ICMPAOHOLL KOMEOUL.

Cmaan uzeecmer C60UMU
MeKCmamit, NOCEAULCHHbIMU
npooéremam KJioHUpoBarusl,
UCKYCCIMBEHH020 UHIMeNleKmd,
3azpy3Ku CO3HANHUA,

KDUOHUKUL, HAHOMEXHOJI02ULL,
MOOCAUDYEMOLL PeaibHOCMU,
22100a41bHBLX Kamacmpogp.
Coemecmno c/laeuoom Ilupcom
BLLCIY UL OCHOBAINECICM
Bcemupnoti accoyuayuu
mparcz2ymanucmos. Bmecme
c/Icetimcom Xeoxncecom
OCHOBA/L THCmuntym 3muxu

U 1H08bLX mexnonozutl. B 2005
200y bocmpom Obin Hasnauer
oUpexmopom co30aHH020

6 Oxcgopoe Hrncmumyma
0Y0yue2o wenoseuecmad.

ITocpeacTBoM IEPECTPOUKU UTHU
(HapMaKOIOrMYECKON CTUMYJIAIIUHA
IICHTPOB Y,HOBOIII)CTBI/IH B MOSFY
MBI CMOYKEM UCIIBITHIBATD OOJIBIITNH
CIIEKTP IMOIINH, BECKOHECYHOE
CYACTHE U HEOTPAHUYECHHBIE

1O UHTEHCUBHOCTHU PAJIOCTHBIE
NEPEKNUBAHNA KAK/bIH IEHD.
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bave cited Nick
\/\/eBostrom, one

of'the brigbhtest
intellectuals of today,
philosopber, trying to give
meaning to and explain complex
phenomena, observed in buman
and in the buman world, the
world which bas started to
change with a speed never known
before.

Transhumamnism is one of

the fundamental notions in
Bostrom's philosophy. The author
bimself defines it as a radically
new approach to understanding

the future, based on the

Nick BOSTROM ,bornin 1973
in Swedlen, is professor at the
University of Oxjord. His key areas
of research are connected with
philosophy, probability theory as
well studly of ethical and strategic
impact of innovative technologies
(including AL, nanotechnology),
ienetz’c engineering etc,). Bostrom's
nowledge encompasses even
cosmology, compulational
neuroscience, mathematical logic,
Dphilosophy, artificial intellect and
stand-up comed). He became
well-known for bis texts related
the problems of cloning, artificial
intellect, mind uploading, cryonics,
nanotechnologies, simulated
reality and global catastropbes.
Together with David Pearce, be co-
Jounded the World Transhumanist
Association. Together with James
Hugbes, be co—f%unded the
Institute for Ethics and Emerging
Technologies. In 2005, Bostrom
became the director of the newly
created The Future of Humanity
Institute at Oxjford University.

assumption that buman
species is not the end of
our evolution, but rather
its beginning.

Today, we are publishing
an extract from Nick
Bostrom's work entitled
“The Transhumanist FAQ”
(the original can be found at
www.nickbostrom.com)

Transhumanism can be
viewed as an extension of
humanism, from which it is
partially derived. Humanists
believe that humans matter,
that individuals matter. We
might not be perfect, but
we can make things better
by promoting rational
thinking, freedom, tolerance,
democracy, and concern for
our fellow human beings.
Transhumanists agree with
this but also emphasize
what we have the potential
to become. Just as we use
rational means to improve
the human condition and

NO ONE S FAMILIARMATH
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the external world, we can also use
such means to improve ourselves, the
human organism. In doing so, we are
not limited to traditional humanistic
methods, such as education and
cultural development. We can also
use technological means that will
eventually enable us to move beyond
what some would think of as “
human”.

Through the accelerating pace
of technological development
and scientific understanding, we
are entering a whole new stage in
the history of the human species.
In the relatively near future, we
may face the prospect of real
artificial intelligence. New kinds
of cognitive tools will be built that
combine artificial intelligence with
interface technology. Molecular
nanotechnology has the potential
to manufacture abundant resources
for everybody and to give us control
over the biochemical processes in
our bodies, enabling us to eliminate
disease and unwanted aging.
Technologies such as brain-computer
interfaces and neuropharmacology
could amplify human intelligence,
increase emotional well-being,
improve our capacity for steady
commitment to life projects or a
loved one, and even multiply the
range and richness of possible
emotions. On the dark side of
the spectrum, transhumanists
recognize that some of these coming
technologies could potentially cause
great harm to human life; even the
survival of our species could be
at risk. Seeking to understand the
dangers and working to prevent
disasters is an essential part of the
transhumanist agenda.

The etymology of the term * 2
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TpPaHCIYMaHUCTBI BU/ISIT U TEMHYIO
CTOPOHY OYAYIIEIO Pa3BUTHS,
TIPU3HABAL, YTO HEKOTOPBIE U3
TAKUX TEXHOJIOI'UH CIIOCOOHBI
HAHECTHU YEJI0BEUCCKOM JKU3HU
OOJIBITION BPE/T; CAMO BBI)KMBAHUE
HAIIIETO BUA MOXKET OKA3aThCS IOJ,
BOIIPOCOM. XOTSI 3TU BO3MOKHOCTH
U SIBJISIOTCS PATUKATBHBIMU, UX
BCEPBE3 PACCMATPUBACT PACTYIIICE
YHCJIO YYEHBIX ¥ HAYYHO I'PAMOTHBIX

10 MEPE TOro Kak ujaeu FM
PACIIPOCTPAHSIMCh U BCE 6OIbIIEE
YHCJIO JIIOZIEH HAYUHAJIO CYUTATD
CceO0s1 TPAHCI'YMAHUCTAMU, IIOHSATHE
TPAHCYEIOBEKA CTAJIO BKJIIOYATh B
Ce0s1 ACTIEKTHI CAMOUJICHTU(PUKAITUU
1 AKTUBHOM IEATEIBHOCTH, KAK
IIOKA34HO B 3TOM OIIPEAETIEHUHN U3
C1oBaps TPAHCTYMAHUCTHYECKOIM
TEPMUHOJIOTUH:

TPAHCYEJIOBEK: Hekro,

B Gnnxanwem byayuiem mMbl CTONKHEMCS C
BO3MOXXHOCTbO HAaCTOSILLLErO NCKYCCTBEHHOIO
pa3yma. byayT co3gaHbl HOBblE MHCTPYMEHTbI

NO3HaHWS, KOTOpble 00bLEAMHAT B cebe
NCKYCCTBEHHbIN MHTENNIEKT C HOBLIMW BUAAMM
nHTepdeNCoB.

(GrI0COdPOB U COLUATBHBIX
MBICITUTEIIEN.

TepMUH «TPAHCYETIOBEK>
(transhuman) o3Ha4yaeT
«IIEPEXOHBIN YETIOBEK,
CaMOCO3HAIOIIEE CYHIECTBO,
BIIEPBBIE IETAJIBHO ONTUCAHHOE
¢dyrypucrom FM-2030 Kak
HOTEHIIMAJIbHBIN AT HA TYTU
3BOJIIOLIMU B IOCTYENOBEKA. HasbIBas
TPAHCJIIOJEN «IEPBBIM ITPOSIBJICHUEM
HOBBIX 3BOJIIOIJTUOHHBIX CYIIECTB»,
FM Ha3pIBa€T TAKUE IIPU3HAKHU
TPAHCYEJIOBEYHOCTH, KAK
YAYUYIICHUE TEJIAd UMIJIAHTATAMU,
O€CIIONIOCTDb, UCKYCCTBEHHOE
Pa3MHOXEHHE U PACIIPEAEIIEHHYIO
UH/IUBU/IYAJIBHOCTb.

ITo nepBOHAYAILHOMY
onpeaenennio FM Tpancmonn
HE 005132TEJIbHO JOJI’KHBI ObITh
HAnOO0JI€E€ OPUEHTUPOBAHHBIMU
Ha 6y yIee iU CAMBIMU
CBEIYIIMIMHU B TEXHOJIOTUH JIIOJbMU
U HE 0065132TEIBHO JOIXKHBI
OCO3HABATb CBOIO «CBS3YIOIIYIO
POJIb B 3BOMIOLUU». OTHAKO

AKTUBHO T'OTOBALIUFICS CTATh
IOCTYEIOBEKOM. HEKTO, JOCTATOYHO
MH(MOPMUPOBAHHBIH, YTOOBI
YBUJETD B Oy/lyIEM Pa/IMKAJIbHO
HOBbBIE€ BO3MOXHOCTH, TOTOBAITUMCS
K HUM U MCIIOJIb3Y IO BCE
CYIIECTBYIOUIUE BO3MOKHOCTH /151
CaMOYJIyYIICHUSL.

MHoOrue TpaHCI'YMaHUCTHI YKE
CUMTAIOT CE6A TPAHCIIIONAbMH,
IIOCKOJIBKY BO3MOKHOCTH
4eJIOBEYECKUX TEJIA M PA3yMa
yoKE 3HAYUTEIBHO YBEJINYHUIIUCD
Oarofapsi UCMOJIb30BAHUIO
MHOECTBA COBPEMEHHBIX
UHCTPYMEHTOB. OXXH/IAETCA
JAJIBHENIIUMA IIPOI'PECC B
CO3/JJAHUHU Y UCTIOJIb30BAHUU
HOBBIX IVIO6AJILHBIX CUCTEM CBA3H,
4 TAKXKE METOA0B MOAU(PUKALIUU
TeJIa ¥ NPOAJIEHU XKU3HU. JII06011
4eJIOBEK, KOTOPBIN UCTIONB3YET 3TH
pacTyIme BO3MOXHOCTH, CMOXKET
C KAKOI'O-TO MOMEHTA CYUTATHCS
TPAHCYETIOBEKOM.

ITocTuenosek (posthuman) —
3TO NOTOMOK Y€JIOBEKA,
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MOAU(DULIHNPOBAHHBIN 1O
TAKOU CTEIICHU, YTO YK€ HE
SIBJISICTCS YE€JIOBEKOM. MHOTrMe
TPAHCTYMAHUCTBI XOTAT CTATh
HOCT/IO/IbMU.

B KaueCTBE OCTYEIOBEKA BB
Oynere 06/1a1aTh YMCTBEHHBIMU U
(PU3UYECKUMU BO3MOXKHOCTIMH,
JIAJIEKO IPEBOCXOAAIIUMHU
BO3MOKHOCTH JIIOOOTI'O HE
MOAUMDUITPOBAHHOTO YEJIOBEKA. BBl
OyJeTe YMHEE, 4YEM JII0O0M YETIOBEK-
TreHUI, 1 6yJieTe 06/1a1aTh HAMHOT'O
60J1€€ COBEPIICHHON AMSTBIO.
Bae Teno He 6yeT NOABEPIKEHO
3260JIEBAHUAM, OHO HE OyJIET
Pa3pymaTbCs C BO3PACTOM, YTO
06€eCTIEYNT BAM HEOTPAHUYEHHYIO
MOJIOJJOCTD M 3HEPTHIO. BBl CMOXETE
IOJIYYUTB FOPa3o 60IbIINE
CIOCOOGHOCTH UCIIBITBIBATD AMOIIUH,
YAOBOJIBCTBUE U TIOOOBb UJIN
BOCXHIIATHCA KPACOTOU. Bam HE
IPUAETCA UCITBITBIBATD YCTAJIOCTD
WY CKYKY Y Pa3APa’kaTbCs 1O
METIOYaM.

CpencTBa, KOTOPhIE
TPAHCTYMAHUCTBI COOUPAIOTCA
UCIIOJIb30BATh IS IPEBPAICHUA
B HOCTIIOZIEN, BKIIIOYAIOT:
MOJIEKYJIIPHYIO HAHOTEXHOJIOTHIO,
TEHHYIO NHXXEHEPUIO,
NCKYCCTBEHHBIN MHTEJJIEKT
(HEKOTOPBIE CYUTAIOT, YTO
UCKYCCTBEHHBIE UHTEJUIEKTHI CTAHYT
IIEPBBIMHU NOCTIIOABMM), IEKAPCTBA
JUISL U3MEHEHHW S HACTPOEHUH,
TEPAIUIO IIPOTUB CTAPEHNUH,
HEUPOUHTEPQETIC, TPOrPAMMEI
JUIA YIIPABJIEHUA UH(POPMALIUEH,
JIEKAPCTBA JJIs YIIYUIIEHU
aMATH, HOCUMBIE U BKUBJIAEMBIE
KOMIBIOTEPBI, DJKOHOMHUYECKUE
U300peTeHNs (TAKHUE KaK
(prOYEpPCHl HA UJIEH, COBMECTHASI
06paboTKa UHPOPMALIUHU U T.J1.)

Y1 KOTHUTUBHBIE TEXHOJIOTHU.
B 11e710M TEXHOJIOTMYECKUE U }



transhuman” goes back to the
futurist FM-2030 (also known as F.
M. Estfandiary), who introduced it as
shorthand for “ transitional human”.
Calling transhumans the “ earliest
manifestation of new evolutionary
beings,” FM maintained that signs of
transhumanity included prostheses,
plastic surgery, intensive use of
telecommunications, a cosmopolitan
outlook and a globetrotting lifestyle,
androgyny, mediated reproduction
(such as in vitro fertilization), absence
of religious beliefs, and a rejection of
traditional family values.

According to the earliest definition
by FM, transhumans do not
necessarilly have to be the most
forward-thinking and the best at
technologies, nor do they have
to claim their linking role in the
evolution. But as the ideas developed
by FM were gaining popularity
and more and more people were
starting to identify themselfves as
transhumanists, the definition of
transhuman began to include all
the aspects of self-identification
and activities, as it is reflected in the
following entry from The Dictornary
of Transhumanist Terminology:

TRANSHUMAN: Someone actively
preparing for becoming posthuman.
Someone who is informed enough
to see radical future possibilities
and plans ahead for them, and who
takes every current option for self-
enhancement.

Alof of transhumanists alreday
consider themselves transhumans,
as the possibilities of human
body and mind have considerably
improved thanks to a great diversity
of modern tools available today.
Further progress is anticipated in the
field of new global communication
systems as well as methods for body
modification and prolongation of

life. Any person taking advantage of
these growing opportunities, may be
considered, from some point in time,
a transhuman.

Posthuman is human's descendant
modified to such a grade, that is not
classified as human any longer. Many
transhumanists wish to follow life
paths which would, sooner or later,
require growing into posthuman
persons: they yearn to reach
intellectual heights as far above any
current human genius as humans are
above other primates; to be resistant
to disease and impervious to aging;
to have unlimited youth and vigor;
to exercise control over their own
desires, moods, and mental states; to
be able to avoid feeling tired, hateful,

management, medications for
memory enhancement, portable
computer, economic inventions
(idea futures, joined information
processing etc.) and cognitive
technologies. At large, technological
and social innovations that raise
overall economic efficiency
contribute,

as arule, to achieving the
transhumanist goals.

Posthumans may turn to be
completely artificial creatures
(based on artificial intellect) or the
result of a large number of changes
and enhancements of human or
transhuman bilogical nature. Some
transhumans may even find it useful
to say “no” to own body and exist

In the relatively near future, we may face the
prospect of real artificial intelligence. New kinds

of cognitive tools will be built that combine artificial
intelligence with interface technology.

or irritated about petty things; to
have an increased capacity for
pleasure, love, artistic appreciation,
and serenity; to experience novel
states of consciousness that current
human brains cannot access. It seems
likely that the simple fact of living an
indefinitely long, healthy, active life
would take anyone to posthumanity
if they went on accumulating
memories, skills, and intelligence.
The means that transhumanists
are going to use for turning into
posthumans include the following:
molecular nanotechnology, genetic
engineering, artificial intellect (some
people believe that artificial intellects
will become the first posthumans),
medications for changing moods,
anti-aging therapy, neuron
interface, software for information

in form of imformation matters in
ultra-fast computer networks. It is
sometimes siad that we, people, are
not able to imagine what it feels like
to be a posthuman. Their activities
and ambitions can turn out to be as
much ununderstandable to us as it
can be for an ape to understand the
peculiarities of the human life.
Molecular nanotechnology is
an anticipated manufacturing
technology that give us thorough
control of the structure of matter.
The definitions “nanotechnology”
and “molecular nanotechnology”
are sometimes referred to any
technology, functioning at submicron
level (1 micron = 1000 nanometers).
We, however, will only use the
term for technologies, allowing for
manipulating single atoms. Another }
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COIIMAJIbHBIE UBOOPETEHUS,
KOTOPBIE YBETUUYUBAIOT

OOBIIYIO 3KOHOMUYECKYIO
3(PPEKTUBHOCTB, KAK IIPABUJIO,
TMIOMOT'AIOT U JIOCTHKEHHIO
TPAHCTYMAHHUCTUYECKUX LIEJIEH.

IToctmoau MOI'yT OKa3aTbCs
MHOJHOCTBIO UCKYCCTBEHHBIMHU
CO3/1aHUAMHU (OCHOBAHHBIMHY H4
NCKYCCTBEHHOM UHTEJUIEKTE) UIH
PE3YIBTATOM OOJIBIIOTO YHCIA
U3MEHEHHUH U YJIy4IIEHUI ONOIOT U
4EJIOBEKA UJIU TPAHCUYCIOBEKA.
HekoTopele NOCTIIONU MOT'YT
IasKe HAa¥TH 151 ce6s1 TOIE3HBIM
OTKAa3aThCSI OT COOCTBEHHOT'O TEJIA U
JKUTb B KA4eCTBE UH(POPMAITUOHHBIX
CTPYKTYP B 'UT'AaHTCKUX
CBEPXOBICTPBIX KOMIIBIOTEPHBIX
cetsax. IHOI/1a rOBOPST, YTO
MBI, JTIO/TU, HE CTTOCOOHBI
IPEACTABUTD CE6E, YTO 3HAYUT
OBITh IOCTYECIOBEKOM. VX f1ey1a u
CTPEMJICHUS MOT'YT OK434ThCSI TAK K€
HEJIOCTYIIHBI HAIIEMY IOHUMAHHIO,
KaK 06€3bsHE HE MMOHSTD CJIO)KHOCTU
YEJI0BEYECKON JKU3HU.

HaHOTEXHOIOTUS — 3TO
TIPOU3BOJCTBEHHAS TEXHOJIOT UL
Oy y1iero, 06€CrednBaomas
HEJIOPOTUE CPEACTBA JIJISI IIOJIHOT'O
KOHTPOJIA HAZl CTPYKTYPOX
BEIECTBA.

T[ToHaTHA «<HAHOTEXHOJIOTUS» U
«MOJIEKYJISIDHASI HAHOTEXHOJIOTI U s1»
MHOI/IA UCIIOIb3YIOTCS
IO OTHOIIEHUIO K JTIIOOBIM
TEXHOJIOI'HUSIM, ICHCTBYIOIIUM Ha
Ccy6MUKpOHHOM (1 MuUKpoOH = 1000
HAaHOMETPOB) YPOBHE, HO MBI OyIEM
UCIIOJIb30BATh ITOT TEPMUH TOJIBKO
IIPUMEHUTEIBHO K TEXHOJIOT UM,
TIO3BOJISIIOIIUM MAHUITYJIMPOBATD
OT/JIEJAbHBIMU aTOMaMHU. THOT/a
JIJISL TOT'O, YTOOBI U36€3KATh
HESICHOCTH, UCIIOJIb3yETCs 60see
TO3/THU TEPMUH «MOJIEKYISIPHOE
IIPOU3BOJCTBO.

HaHOTEeXHONIOrus CAe/IAEeT
BO3MOJKHBIM CO3/IaHHE
THUr'arePrOBBIX KOMITBIOTEPOB
pa3MepOM MEHBIIIE KyGHUYECKOI'O
MUKPOHA (OHA MIJIMAPJHAS
KyOHM4YECKOr'O MHJUINMETPA);
MAIITUHBI JI7IST PEMOHTA JKUBBIX
KJICTOK; ObITOBBIC YHUBEPCAIBHBIC

MEXAHUYCCKUM MZlHI/IHYIIHTOpOM,
KOHTPOJIHNPYEMBIM KOMITBIOTEPOM.
AcceMbnep 6yeT CocO6eH
32XBATBIBATH K TOYHO
HOSI/II_II/IOHI/IpOBaTb XUMUYECCKU
AKTUBHBIC CTPYKTYPBHI C TEM,
9TOOBI IETATEHO KOHTPOJIUPOBATH
MECTO, TIi€ OyIET IPOUCXOIUTD

Moctnogn MOT'YT OKa3aTbCA MNOJIHOCTbIO
NCKYCCTBEHHBIMU CO34aHUAMN (OCHOBaHHbIMVI
Ha NCKYCCTBEHHOM I/IHTeﬂJ'IeKTe) nnn

pe3ynbTaToM OONbLLIOro YMCa USMEHEHUM
N yNydLweHnn bmonornm Yyenoseka unm
TpaHcyenoBeka.

NIPOU3BOJICTBEHHBIE YCTPOHCTBA
U yCTPOUCTBA /11 IEPEPAOOTKU
OTXOJIOB; ICIIEBbIE CPEICTBA
KOJIOHH3AIIUU KOCMOCA U MHOTO€,
MHOTO€ JIDYTO€.

Boob1e rosopst, OCHOBHAs
H/ies HAHOTEXHOJIOTMU COCTOUT
B TOM, YTO IPAKTUYECKH JIIOOYIO
XMUMHYECKU CTAOWIBHYIO CTPYKTYDY,
KOTOPYIO MOXHO OIIHUCATh, HA
CaMOM JIEJIE MOKHO U IOCTPOUTb.
DTauges 6epeT CBOE Ha4aJIOo €lle
B XPECTOMATUIMHON peun Puuapa
®ertaMana B 1959 rony («I'am BHU3Y
IIOJIHO MECTA»), HO JIMIIb IIOCJIE
JIETAJIBHOTO aHAIN34, IPOBEAECHHOTO
DpuKxom JIpekciepom B HadaJle
BOCBMUJIECATBIX, MOJIEKY/IAPHAS
HAHOTEXHOJIOI'HS CTAJIA
CaMOCTOATENBHON OOIACTBIO HAYKHU
W IPEBPATIIIACH B JOJITOCPOYHBIA
TEXHUYECKUI NPOEKT. [locnennue
HECKOJIBKO JIET O3HAMEHOBAJIUChH
OYPHBIM POCTOM UHTEPECA K 3TOU
06JIaCTU U pOCTOM MHBECTHUIIUI B
HAHOTEXHOJIOTHIO.

Jpekciep npeaaoxul
UJICIO accemMobepa,
YCTPOUCTBA, OONAAAIOIETO
CYOMHKPOCKOIIUYECKHUM
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XUMUYECKAS peakus. Takon
YHUBEPCAJIBHBIN HOAXO]] AETAET
BO3MOKHBIM CO34aHUE OOJBITHUX
O6'BEKTOB C ATOMAPHOM TOYHOCTBIO
4epes NOCIEOBATENBHOCTD
TIIATEIBHO KOHTPOJIUPYEMBIX
XUMUYECKUX PEAKIINI, CO31aBaAs
3TU OO'BEKTHI MOJIEKYJIA 32
MOJIEKYJIOHN. ACCEMOIIEPHI CMOT'YT
U CO371ABATh CBOU KOIINH, TO €CTh
PAa3MHOXATBCA, €CIU UX HA 3TO
3aIIPOTrPaAMMHUPOBATh.

ITOCKONBKY OHU CMOI'YT
KOIIMPOBATD €64, ACCEMONIEPHI
OylyT IEMEBBIMU. DTO CTAHOBUTCS
IIOHATHBIM, €CJIA BCIIOMHUTD,
4TO MHOTHE JPYTHUE NPOAYKTHI
MOJIEKYJIAPHBIX MAIIUH —

JIPOBA, CEHO, KapTO(EJIb —

CTOAT COBCEM MaJjio. PaboTaa B
OOJIBIINX I'PYIIIAX, ACCEMOIEPDI

U CHIELUATM3UPOBAHHBIE
HAHOMAIIIMHBI CMOI'YT CO3/1aBATh
JIIOOBIE OO'BEKTEBI C HEOOIBIIUMU
3arparamu. OOECIIEYUB TOYHOE
Pa3MEIEHUE KAXKAO0TO ATOMA, OHU
OyAyT IPOU3BOUTD HAJICKHBIC
IIPOAYKTBHI C BLICOKOU TOYHOCTBIO.
Hencnonb30BaHHBIE MOJIEKYIIBI
OylyT KOHTPOJIHUPOBATHCS CTOJIb }



term, a more recent one — “molecular
manufacturing” is sometimes used to
avoid ambiguity.

Molecular nanotechnology
will ultimately make it possible
to construct compact computing
systems performing at least 1021
operations per second; machine parts
of any size made of nearly flawless
diamond; cell-repair machines that
can enter cells and repair most kinds
of damage, in all likelihood including
frostbite; personal manufacturing
and recycling appliances; and
automated production systems that
can double capital stock in a few
hours or less.

Generally speaking, the main
idea behind nanotechnologies is
that virtually any chemically stable
matter that can be described, can
be actually built. This idea goes
back to the groundbreaking work
of Richard Feynman — “ There is
Plenty of Room at the Bottom”,
published in 1959. However, it is only
after a thorough analysis performed
by Erik Drexler in early 80-s that
molecular nanotechnology became
an autonomous domain of science
and turned into a long-lasting
technological project. A tremendous
growth of interest in this science
and considerable investments in
nanotechnology are being witnessed
during the last several years.

Central to Drexler’ s vision of
nanotechnology is the concept
of the assembler. An assembler
would be a molecular construction
device. It would have one or more
submicroscopic robotic arms
under computer control. The arms
would be capable of holding and
placing reactive compounds so as
to positionally control the precise
location at which a chemical reaction
takes place. The assembler arms

would grab a molecule (but not
necessarily individual atoms) and add
it to a work-piece, constructing an
atomically precise object step by step.
An advanced assembler would be
able to make almost any chemically
stable structure. In particular, it
would be able to make a copy of itself.
Since assemblers could replicate
themselves, they would be easy to
produce in large quantities.

Because assemblers will be able to
copy themselves, nanotech products
will have low marginal production
costs — perhaps on the same order as
familiar commodities from nature’

s own self-reproducing molecular
machinery such as firewood, hay, or
potatoes. By ensuring that each atom
is properly placed, assemblers would
manufacture products of high quality
and reliability. Leftover molecules
would be subject to this strict control,
making the manufacturing process

determined by our DNA, which can
be viewed (somewhat simplistically)
as an instruction tape for protein
synthesis. Nanotechnology will
generalize the ability of ribosomes so
that virtually any chemically stable
structure can be built, including
devices and materials that resemble
nothing in nature.

Similarly, assembler will build
random molecular structure,
following a sequence of instructions.
However, assembler will allow
for 3D positioning and random
dimensional orientation of molecular
components (analogous to single
amino acids), which are added to
the growing complex molecular
structure (analogous to polypeptide).
Additionally, assembler will be able
to form different kinds of chemical
bonds, not just one kind (peptide
pond) similar to ribosomes.

A key challenge in realizing these

Posthumans may turn to be completely artificial
creatures (based on artificial intellect) or the result

of a large number of changes and enhancements of
human or transhuman bilogical nature.

extremely clean.

There is a biological parallel to the
assembler: the ribosome. Ribosomes
are the tiny construction machines
(a few thousand cubic nanometers
big) in our cells that manufacture
all the proteins used in all living
things on Earth. They do this by
assembling amino acids, one by one,
into precisely determined sequences.
These structures then fold up to
form a protein. The blueprint that
specifies the order of amino acids,
and thus indirectly the final shape
of the protein, is called messenger
RNA. The messenger RNA is in turned

prospects is the bootstrap problem:
how to build the first assembler.
There are several promising routes.
One is to improve current proximal
probe technology. An atomic force
microscope can drag individual
atoms along a surface. Two physicists
at IBM Almaden Labs in California
illustrated this in 1989 when they
used such a microscope to arrange
35 xenon atoms to spell out the
trademark “I-B-M” | creating the
world’ s smallest logo. Future
proximal probes might have more
degrees of freedom and the ability

to pick up and deposit reactive }
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K€ THIATEJIBHO, YTO CAEIAET
N POU3BOJCTBEHHBIN IPOLIECC
HPAKTUYECKH 6€30TXOJHBIM.
PeamucTUYHOCTDh NOIOOHOI'O
TIOAXO/Id MOXKET ObITh
OPOUJIIIOCTPUPOBAHA HA IPUMEPE
pr6ocoM. PU6OCOMBI TPOU3BOIAT
BCE OEJIKH, UCTIONIb3YEMBIE B TIOOBIX
JKUBBIX OPI'AHU3MAX HA 3TOH
naHere. Tunuynas pubocoma
CPaBHUTEIBHO HEBEJIMKA (HECKOJIBKO
TBICAY KYOUYECKUX HAHOMETPOB), HO
CIIOCOOHA TOCTPOUTb NPAKTUYECKHU
JTI060M 6EJIOK, ITOCIEAOBATEIBHO
COENUHSAA AMUHOKUCIIOTHI
(COCTaBHBIE YACTU OEJIKOB) B
ONPENEIEHHOM NTOPAJKE. [1711 3TOTO
Y pPUOOCOMBI ECTb BO3MOXKXHOCTD
BBIOOPOYHO 32XBATBIBATD
ONPENENEHHYIO AMUHOKUCIIOTY
(TO4YHEE, BO3MOXHOCTB BLIOOPOYHO
3aXBATBIBATH ONPEJEIEHHYIO
TpancnopTHyio PHK, kotopas,
B CBOIO OY€EPEb, XUMUYECKHU
CBAI3BIBAETCS ONPE/ICIEHHBIM
(pepMEHTOM C HEOOXOAUMOT
AMUHOKHUCJIOTON), 3aXBATBIBATH
PACTYIUU NOJUNIETITU/ U
34CTABJIATD BHIOPAHHYIO
AMUHOKMCJIOTY PEATUPOBATH
C OKOHYAHUEM ITOJIUTIENITH/IA,
NPUCOETUHAACH K HEMY.
AHAIOrU4YHO acceMbiiep
OyZIET CTPOUTDB IPOU3BOJIBHYIO
MOJIEKYJIAPHYIO CTPYKTYDY,
CIIeAys NOCJIENOBATENBHOCTHA
UHCTPYKIUA. OJHAKO acceMbiiep
06€ECIIEYUT BO3MOKHOCTD
TPEXMEPHOT'O MO3UITMOHUPOBAHUSA U
TIPOU3BOJIBHOU NIPOCTPAHCTBEHHOM
OPUEHTALINU MOJICKYJISIPHBIX
KOMITOHEHTOB (aHAJIOTOB OT/C/IbHBIX
AMHHOKMCJIOT), IPUCOETUHSIEMBIX K
PaCTyIIEN CIIOKHOU MOJIEKYJIAPHON
CTPYKTYPE (AHAIOTY PACTYILETO
HOJIUIIENITUA). Bio6aBoK acceMmbiiep
CMOKET (POPMUPOBATH PA3TUYHbBIC
BU/IbI XUMHYECKUX CBSI3€EH, 4 HE

OZIVH BU/I (TICTITH/IHYIO CBA3b), KAK
pubocoma.

OfHUM U3 CJIE/ICTBUN
CYIIECTBOBAHUS ACCEMOIIEPOB
CTAHET TO, YTO OHU OyyT
JemeBbIMU. IIOCKOIBKY acceMoiep
MOJKHO 3aIIPOIPAMMHPOBATH HA
CTPOUTENBCTBO NIPAKTUYECKHU
JIIOOOM CTPYKTYPBI, B YACTHOCTH,
€ro MOXKHO 3aTIPOIPAMMHUPOBATH
Ha CTPOUTENBCTBO IPYTOro
acceMbepa. Takum
06pa30M, BO3MOKHBI
CaMOBOCITPOU3BOJSIINECS
acceMOIepsl, BCJIEICTBUE YEro UX
CTOUMOCTbD 6y/IET COCTOSATD ITTABHBIM
06pPa30M M3 CTOUMOCTH CBIPbS U
3HEPTUU, HEOOXOAUMBIX 711 UX
IIPOU3BOJCTBA.

OCHOBHA4 CJIOXKHOCTB C
HAHOTEXHOJIOTUEU — ITO
po6JeMa CO3JJaHUS IIEPBOTO
acceMbepa. CylecTByIOT
HECKOJIBKO MHOI'OO6EMIAIONTUX
HanpasjaeHu. OJHO U3 HUX
3AKJIIOYAETCS B YIIYYIIEHUU
CKaHUPYIOIIETO TyHHEIBbHOT'O
MHKPOCKOIA UJIM ATOMHO-CHJIOBOTO
MHKPOCKOIA U JOCTHKEHNUU
MO3UITUOHHON TOYHOCTU U CUJIBL
32XBaTa, HEOOXOIUMBIX JIJIsI TOT'O,
9TOOBI MBI MOIJIH C IOCTATOYHOM
TOYHOCTBIO YCTAHABIUBATH ATOMBI
U MOJIEKYJIBL B IIPOCTPAHCTBE. B
3TOM HAIIPABJICHUU JJOCTUTHYT

PAa3MEIMIEHHBIX 4aTOMOB KCEHOHA.

Jpyrom nyTs K CO3/1aHUIO
IIEPBOTrO ACCEMOIIEPA BEAET YEPE3
XUMUYECKUI CUHTES. MOKHO
CIIPOEKTUPOBATh U CUHTE3UPOBATH
XHUTPOYMHBIE XUMUYECKUE
KOMITOHEHTBI, KOTOPBIE OYAYT
CIIOCOOHBI K CAMOCOOPKE B PACTBOPE.

U eme OWH ITyTh BEJET YEPES
6uoXUMUI0. PUOOCOMBI IBISIOTCS
CIIEIMATTU3UPOBAHHBIMU
acceMbiepaMu, U Mbl MOKEM
UCHOJIb30BATh UX JIJISI CO3[JAHU S
60JIe€ YHUBEPCAIBHBIX
acceM6s1epoB. CEPbE3HBIM
HPENATCTBUEM HA 3TOM IIYTU
ABJIAETCA IPOOIEMA (POPMUPOBAHUA
IIPOCTPAHCTBEHHBIX MOJIEKYJI
6€EJIKOB U3 UX JIMHEHHBIX
HOJMUIIENITUAHBIX IIenel. XOTs oblee
peneHue 3TOM NPOOIEMBI MOXKET
OKA43aThCA CBA3AHHBIM C CEPbE3HBIMHU
BBIYNUCJIUTENBHBIMU TPYJHOCTIMHU,
BO3MOXKHO, YTO YAACTCA HAYIHUThCA
MIPEJICKA3BIBAT IPOCTPAHCTBEHHYIO
(dopmy 6€1Ka B HEKOTOPBIX
CIIELMAJIBHBIX CIy4YasiX, U HA6opa
ITUX IIPEJICKA3YEMBIX OCIIKOB
MOXET OKa34ThCS IOCTATOYHO
JUIS1 CO3JJAHM 1 yHUBEPCAJIBHOT'O
accemonepa.

XOTA IPUHITUITNATIbHAA
BO3MOXXHOCTD MOJIEKY/IAPHON
HAaHOTEXHOJIOTHH JOBOJIBHO XOPOIIIO
060CHOBAHA, CJIOKHEE OIPECTUTD,

Cpenm 3KCnepToB PacnpoCTPaHEHO MHEHME, YTO
nepBbIN YHMBepCanbHbIN accembnep OyaeT co3gaH

B panoHe 2017 roga nnoc-MUHYC AeCaTb NeT, HO A0
MNOMHOro cornacus rno 3ToMy BONpocCy Aaneko.

OIIPEAEJIEHHBIN IPOTPECC;

emwe B 1990 roay Ha IEPBLIX
CTPAHUIIAX I'A3€T COOOIATOCH O
norortune IBM, BBIJIIOJKEHHOM Ha
HUKEJIEBOU ITOAJIOKKE M3 35 TOYHO
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CKOJIBKO BPDEMEHHU ITOHATOOUTCS /11
ee nnosiBneHus. Cpeay 3KCIEPTOB
PacupoOCTPAHEHO MHEHUE, YTO
IIEPBBI YHUBEPCAIBHBIN acCeEMOIEP
OyneT co3naH B parione 2017



compounds in a controlled fashion.

Another route to the first assembler
is synthetic chemistry. Cleverly
designed chemical building blocks
might be made to self-assemble in
solution phase into machine parts.
Final assembly of these parts might
then be made with a proximal probe.

Yet another route is biochemistry.
It might be possible to use ribosomes
to make assemblers of more generic
capabilities. Many biomolecules have
properties that might be explored in
the early phases of nanotechnology.
For example, interesting structures,
such as branches, loops, and cubes,
have been made by DNA. DNA
could also serve as a “ tag” on other
molecules, causing them to bind only
to designated compounds displaying
a complementary tag, thus providing
a degree of control over what
molecular complexes will form in a
solution.

While it seems fairly well
established that molecular
nanotechnology is in principle
possible, it is harder to determine
how long it will take to develop.

A common guess among the
cognoscenti is that the first assembler
may be built around the year 2017,
give or take a decade, but there is
large scope for diverging opinion on
the upper side of that estimate.

Because the ramifications of
nanotechnology are immense, it
is imperative that serious thought
be given to this topic now. If
nanotechnology were to be
abused the consequences could be
devastating. Society needs to prepare
for the assembler breakthrough and
do advance planning to minimize the
risks associated with it.

Avirtual reality is a simulated
environment that your senses
perceive as real. Theatre, opera,

cinema, television can be regarded
as precursors to virtual reality. The
degree of immersion (the feeling of
“being there”) that you experience
when watching television is quite
limited. Watching football on TV
doesn’ t really compare to being in
the stadium. Virtual environments
can also be wholly artificial, like
cartoons, and have no particular
counterpart in physical reality. Such
virtual realities are called primitive.
Primitive virtual realities have

from a biological brain to a computet.
One way of doing this might
be by first scanning the synaptic
structure of a particular brain
and then implementing the same
computations in an electronic
medium. A brain scan of sufficient
resolution could be produced by
disassembling the brain atom for
atom by means of nanotechnology.
Other approaches, such as analyzing
pieces of the brain slice by slice in an
electron microscope with automatic

A common guess among the cognoscenti is that the
first assembler may be built around the year 2017, give

or take a decade, but there is large scope for diverging
opinion on the upper side of that estimate.

been around for some time. Early
applications included training
modules for pilots and military
personnel. Increasingly, VR is used
in computer gaming. Partly because
VR is computationally very intensive,
simulations are still quite crude. As
computational power increases,

and as sensors, effectors and

displays improve, VR could begin to
approximate physical reality in terms
of fidelity and interactivity.

In the long run, VR could unlock
limitless possibilities for human
creativity. We could construct
artificial experiential worlds, in
which the laws of physics can be
suspended, that would appear as real
as physical reality to participants.
People could visit these worlds for
work, entertainment, or to socialize
with friends who may be living on the
opposite site of the globe.

Uploading (sometimes called ¢
downloading”, “mind uploading”
or “brain reconstruction”) is the
process of transferring an intellect

image processing have also been
proposed.

A distinction is sometimes made
between destructive uploading, in
which the original brain is destroyed
in the process, and non-destructive
uploading, in which the original
brain is preserved intact alongside the
uploaded copy.

It is a matter of debate under
what conditions personal identity
would be preserved in destructive
uploading. Many philosophers who
have studied the problem think that
at least under some conditions, an
upload of your brain would be you. A
widely accepted position is that you
survive so long as certain information
patterns are conserved, such as
your memories, values, attitudes,
and emotional dispositions, and so
long as there is causal continuity so
that earlier stages of yourself help
determine later stages of yourself.

Tricky cases arise, however, if we
imagine that several similar copies
are made of your uploaded mind. }
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rofia INTIOC-MUHYC IECATD JIET, HO
JIO IOJTHOT'O COITIACH A IO 3TOMY
BOIIPOCY JAJIEKO.

ITOCKONBKY ITOCICACTBUSA
HAHOTEXHOJIOI'UH CTOJb
OBIINPHBI, HEOOXOJUMO, UTOObI
JIIOJU YK€ CENYaC Ha4aJIu
CEPBbE3HO PA3MBIIISATE 06 3TUX
BOIIPOCAX. 3710yNOTpEObIEHUE
HAaHOTEXHOJIOTUSIMH MOXKET UMETh
Ppa3pyIINTENBHBIE TOCIENCTBUS,
OOIIECTBO HYXKAAETCS B BBIPAOOTKE
NyTEeH MUHUMU3ALUU 3TOI'O PUCKA.

IIprMUTUBHBIEC BUDTYaJIbHbIE (U
HUCKYCCTBEHHBIE) PEAJIBHOCTH yKE
HEKOTOPOE BPEMS CYIIECTBYIOT.
CHa4gana OHU NPUMEHAIUCH
B TPEHAXEPAX /I ITUJIOTOB U
BOEHHBIX. Ceruyac OHH BCE YaIle
UCIIONB3YIOTCA IS PA3BJICYEHUA B
ApKaJIHBIX Urpax. M3-3a TOro 4To
BUPTYAJIbHAS PEAIbHOCTD ABJIACTCS
BBIYUCIATEIBHO MHTEHCUBHBIM
IIPOLIECCOM, CUMYJIALIUN ITOKA
oueHb rpyosie. Ho ¢ poctom
BBIYUCIATEIBHOM MOIHOCTH U

BupTyanbHas peanbHOCTb cO34aCT HEOrPaHNYEHHbIe
BO3MOXXHOCTW AJisl TBOpYecTBa. Jllogm cmoryT co3faTtb
NCKYCCTBEHHbIE BUPTYasibHble MUPbI, KOTOPbIE He

OyayT orpaHu4eHbl 3aKkoHaMu hU3NKK, HO ByayT
Ka3aTbCs y4acTHMKAM TakKUMM e peanbHbIMU, Kak
N m3nyeckas peanbHOCTb.

BupryaibHas peaJbHOCTb — 3TO
OKPY’KEHHE, KOTOPOE BbI OLYILIAETE,
HE HAXOJSCh B HEM (PU3HUUECKU.
TeaTp, onepa, KNHO U TEJIEBUJICHUE —
3TO BCE IPUMHUTHBHBIE
NpeABECTHUKY BUPTYAJIbHOM
peanpbHOCTH. HEKOTOPBIE U3 3TUX
(IpesBECTHUKOB) BUPTYAJIbHBIX
PEAITBHOCTEN OCHOBAHBI HA
(PU3UYECKUX PEATBHOCTAX. K
IIPUMEPY, KOI/1a BBl CMOTPUTE
ONMMMITUIICKHUE UT'PBI 110 TEJIEBU30DY,
BBI MOXKETE CUJIETD Y C€Os TOMA, HO
BHU/IETH U CJIBIIIATD IPAKTUYECKU
TO K€ CAMOE, YTO Bbl YBUJIEJIN
OBl U YCJIBIIIAJIH, €CJIH OBl JTUYHO
HAXOJUINCh HA COPEBHOBAHUAX.

B Apyrux ciy4dasx Bbl OLIYIIAETE
OKPYKEHH S, SKBUBAJIIEHTA KOTOPBIM
B (PU3NYECKON PEAJIBHOCTU HET,
K4aK, HaIIPUMED, KOTZJAa CMOTPHUTE
MynbThunbM «Tom u JIKeppu.
Takue BUPTyaJIbHbIE PEATTBHOCTH
HA3BIBAIOT UCKYCCTBEHHBIMH
PEANBHOCTAMU.

PAa3BUTHEM CEHCOPOB, A(PPEKTOPOB
U TUCIIEEB, BUPTYAJIbHASA
PEATBHOCTD HAYHET IIPUOIMIKATHCA K
(PU3NYIECKON PEAILHOCTH 110 YPOBHIO
TOYHOCTHU BOCIIPOU3BEAEHHUA 1
UHTEPAKTUBHOCTH.

BupryanbHasa peaJbHOCTb
CO37ACT HEOI'PAHUYEHHBIE
BO3MOXHOCTH 1 TBOpYeCTBA. JItonu
CMOTYT CO3/1aTh UCKYCCTBEHHBIE
BUPTYAJIbHBIE MUPBI, KOTOPBIE
He 6y/1yT OIDAHUYEHBI 3AKOHAMU
PU3MKY, HO OYyT KA3aThCA
YY4CTHHUKAM TAKUMU JKE PEAJILHBIMH,
KaK M PU3NYIECKASA PEATIBHOCTD.
JIronu 6ynyT yTEMIECTBOBATD B
3TH MUDBI [J151 PA3BJICYCHUS, 111
PaboTHI U /11 OOIIEHUS (U CEKCA) C
JPYTUMU JIIOABMU, KOTOPBIE CMOTYT
(PU3UYECKHU HAXOAUTHCS HA APYTOM
KOHTHUHEHTE.

3arpyska (MHOIZId HA3bIBAEMAs
«3arpys3Ka CO3HAHU s> UJIU
<«PEKOHCTPYKLMSA MO3I'd») — 3TO
TUIIOTETUYECKUU IIPOLIECC IIEPEHOCA
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CO3HAaHUS U3 OUOJIOTHYECKOT'O MO3ra
B KOMITBIOTED.

W ies1 3aK/II0YAETCS B TOM,

YTO MOCJIE CKAHUPOBAHUSA
CUHANTHYECKUX CTPYKTYP MO3T'd MBI
CMOXKEM PEAIU30BATD C IIOMOLIBIO
3JIEKTPOHUKU TE K€ BIUUCIEHUS, YTO
OOBIYHO TPOUCXOIAT B HEHPOHHONU
ceTy Mo3ra. CKaHUPOBAHUE MO3Ta

C JOCTATOYHBIM Pa3pPEIIEHUEM
MOJKET OBITB BBITIOJTHEHO ITYTEM
Pa360pPKU MO3Trd 4TOM 34 ATOMOM

C HOMOIIBIO HAHOTEXHOJIOTHH.
IIpeniaraioTcs v Apyrue noAX0oabl,
HAIIPHUMEDP, OCHOBAHHBIE HA AHATN3E
CTPYKTYPBI CPE3OB MO3T'd C TIOMOIIBIO
3JIEKTPOHHOI'O MUKPOCKOIA U
IIPOrpaMM aBTOMATHYECKON
06pabOTKU N300PAKEHU.

Hnorzaa pasnuyaior 3arpysKy
C pa3pyLIEHUEM, IIPHU KOTOPOU
OPUTHMHAJ MO3r'd YHUYTOXAETCA B
MIPOLECCE CKAHUPOBAHMUSA, U 3AIDY3KY
6€3 pa3pyuieHus1, IpU KOTOPOH
OPUTMHAJI MO3I'd OCTAETCA LIE U
HEBPEIUM BMECTE C 3ATPYKEHHOMN
KOITHEMN.

Borpoc 0 ToM, Ipu KaKUX
YCIOBUAX TUYHAS UIEHTUYHOCTD
COXPAHSAETCA BO BPEMS 3aIPY3KHU C
Pa3pylmeHUeM, OCTAETCA IPEAMETOM
06CyxeH1s. BOIBIINHCTBO
PUn0CcoPOB, U3yIaBIIUX ITY
IPOBIIEMY, ITOIATAIOT, YTO, TIO
KparHemn Mepe, IIPU HEKOTOPbIX
YCJIOBUAX 3aIDYKEHHDBIN B
KOMIIBIOTEP MO3T OYZIET BAMU.

CyTb B TOM, YTO BBI JKUBBI, TTOKA
COXPAHSAIOTCA OIIPENEIEHHBIE
MH(MOPMAITMOHHBIE CTPYKTYPHI,
TAKHE KAK BAIlld IAMATh, IEHHOCTH,
OTHOIIEHHUA U SMOLIUH; U HE CTOJb
BA’KHO, PEAJIM30BAHBI OHU HA
KOMIIBIOTEPE WUJIM B TOM IIPOTHUBHOM
CEPOI1 MACCE BHYTPU BAIIETO YEPETIA.

Ho C/10XHOCTHU HAUMHAKOTCH,
€CJIM MBI IPEJITIONIOKUM, UYTO
CJIEJIAHO HECKOJIBKO OJJTHAKOBBIX }



Which one of them is you? Are they
all you, or are none of them you? Who
owns your property? Who is married
to your spouse? Philosophical, legal,
and ethical challenges abound.
Maybe these will become hotly
debated political issues later in this
century.

‘We may generally say that
quality of life of an average
American today is much higher
than that of any monarch
living five hundred years ago. A
king could have an orchestra,
but you, on the other hand,
can afford a Walkman, than
enables you to listen to the best
musicians, at any time. When a king
got pneumonia he could even die,
whereas you just take antibiotics. A
king could have a coach-and-six, but
you can buy a car that offers a much
faster and far more comfortable ride.
Besides, you have a TV-set, internet
access, Coca-Cola, shower, you can
talk to your relatives on the other
continent using your phone, you

Tricky cases arise, however, if we
imagine that several similar copies are

made of your uploaded mind.

have much more comprehensible
knowledge about the Earth, nature
and space that a king could ever wish.
Innovative technologies become
cheaper over time, as a rule. For
example, in health care experimental
methods are only available to those
taking part in clinical trials or well-off
patients. However, with the course of
time these methods become widely
used, less costly and therefore more
people can afford them. Millions of
people, even in the poorest countries,
have been successfully vaccinated

against various diseases treated

with penicillin. When it comes to

home electronics, prices for high-
performance computers and other
domestic appliances fall, in time

with development of more advanced

models.
It is obvious that more superior

technologies can be of benefit to
everyone. In the beginning, though,
it is only those who possess enough
funds, knowledge and particularly
demonstrate the will to learn how
to use new appliances, who have the
biggest advantage. One can think that
several technologies can reinforce
social inequality. For instance, if a
new way of enhancing intellectual
abilities becomes available out there,
it can become so
hideously expensive
that only the rich
can afford it. The
same can happen if
we manage to find
a way of genetic
enhancement of our children. The
rich will become more intelligent
and will be able to make even
more money. This is not going to
be anything fundumentally new,
though. The rich and powerful
can give brilliant education to their
children even now. Besides, children
can use such tools as information
technologies and personal contacts,
available only for the upper class.

It would be mistakable to impose
a ban on technological innovations
because of this. If the society sees

such inequality as something
completely inacceptable, it will be
more reasonble to focus on ways
of redistribution of income in this
society, for example through taxes
and free services (educational
certificates, computer and internet
access in public libraries, genetic

In the long run, VR could unlock limitless possibilities for
human creativity. We could construct artificial experiential

worlds, in which the laws of physics can be suspended, that
would appear as real as physical reality to participants.

improvements, covered by social
security systems etc.). The trick is that
both economic and technological
progress is only possible when there
are sufficient funds. It doesn't resolve,
however, the notorious political issue
of distributing the social revenue.
What it can do, on the other hand, is
to multiply this revenue.

But should we really focus of the
current issues, such as improving life
of the poor or settling of international
conflicts instead of trying to foresee
the far-distant future?

We should do both. A try to focus
on the current problems and find
some current solutions will inevitably
fail, as, firstly, we will not be well
prepared for new problems and
challenges and, secondly, our current
ways are often not enough for solving
the existing problems.

Many of transhuman technologies
already exist or are being actively
developed. They become also
topics for active current debates.
Biotechnology is already reality. The
information technology has modified
alot of sectors of our economy. From
the transhuman perspective, the
future happens all the time.
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OITUH BAIIETO 3aTrPY>KEHHOI'O B
KOMITIBIOTED MO3ra. Kakas n3 Hux
3TO BbI? Bce OHU — BbI WJIW HU O/THA
U3 HUX? Y KOTOPOM OKAXKyTCs IIPABA
Ha BaIly COOCTBEHHOCTD? KoTOpas
OCTAHETCS B 6pAKE C BAIIEH )KEHOM/
My>KeM? BO3HUKAeT U30061I1e
PUITOCOPCKUX, IOPUANIECKUX U
3TUYECKUX NPOOIEM. BO3MOXHO,
OHU OKAXKYTCS B YHUCJIE TOPAYIO
O6CYK/TAEMBIX TOJIUTUYECKUX
BOIIPOCOB 3TOI'O BEKA.

He OyAyT /11 HOBBIE TEXHOJIOTUH
JOCTYIIHBI JIIIb JIJIS1 OOraThIX
U BJIIMATEIBHBIX? YTO OGYIET C
OCTaJIbHBIMU?

MOXKHO IPUBECTU TOT APT'YMEHT,
4TO YPOBEHD )KU3HH CPEJHETO
AMEPHKAHIIA CETOAHS BBIIIIE, YEM Y
JIIOOOT'O KOPOJIA MATBCOT JIET HA34],
KopoJb MOT UMETB OPKECTP IIPU
JBOPE, HO BbI MOJKETE IMMO3BOJIUTH CEOE
CD-1ieriep, ¢ HOMOIIBIO KOTOPOTO
BBl MOKETE CTYIIATD JIVUIITAX
MY3BIKAHTOB, KOI7/Ia BAM YTOAHO. Ecin
KOPOJIb 3200J1€BAJ THEBMOHUEN,

OH MOT' ¥ YMEPETH, 4 BBI IPOCTO
NPUMETE AaHTUOUOTUKHU. KOPOJIb

MOT UMETD KAPETY, 3AIPSIKEHHYIO
MIECTEPKOM O6EIBIX JIOMAJIEH, HO

BBl MOKETE KYITUTh ABTOMOOHJID,
KOTOPBIX €3IUT OBICTPEE U HAMHOI'O
KompopTadenbHee. My Bac eCTb
TEJIEBU30P, JOCTYI B UHTEPHET, KOKA-
KOJI4, IV, BBl MOXKETE PA3TOBAPHUBATD
C POACTBEHHUKAMU, HAXOAAIIUMUCA
HA IPYI'OM KOHTHHEHTE, 1O
Tes1e(PORY, ¥ BbI 3HACTE OOIBIIE O
3emiie, IPUPOJE ¥ KOCMOCE, YEM
KOPOJIb MOT KOI'ZJA-JIMOO Y3HATb.

HoBble TEXHOIOI'NU CO BPEMEHEM,
KaK IIPaBUiIo, cIEBEIOT. K npumepy,
B MEAWIUHE SKCIIEPUMEHTAJIbHLIE
METOZBI OOBIYHO JOCTYITHBI JIUIIb
YYACTBYIOIIUM B KITMHUYECKUX
UCTBITAHUAX UJIN OYEHD 60I'ATHIM
nanyeHTam. Ho mocTenenHo atm
METObI JIEYEHUS CTAHOBATCA
PYTUHHBIMH, UX CTOUMOCTb
CHIIKAETCS ¥ TOPa3/10 OOJIbIIIE

Jlaxe B CAMBIX OEHBIX CTPAHAX
BAKI[WHBI ¥ [IEHUIWJUIMH IIOMOIVIN
MIJIJIMOHAM JIIofiei. B o6mactu
NOTPEOUTENIBCKON SJIEKTPOHUKH
LI€H4 BBICOKOIIPOU3BOAUTEIBHBIX
KOMITBIOTEPOB U JIPYTHUX
37IEKTPOHHBIX YCTPOMCTB MA/IACT IO
MEpPE TOT'O, KAK Pa3pabaThIBAIOTCS
BoJee COBEPIIEHHBIE MOJICIIH.

HCHpI/ICMJICM:bIM, 0_-‘ €T PA3VM
YCHUIUTB IEPEPACIIPECIICHIIEC
OXOJIOB B TOM OOIIIECTBE,
HAIIPUMED, C IIOMOIITHIO HAJIOTOB U
IPEJOCTABIECHN OECTIATHBIX YCIIYT
(06pa30BaTENIBHBIX CEPTU(PHKATOB,
KOMITBIOTEPOB U IOCTYTIA B MTHTEPHET
B OUOINOTEKAX, TEHETUYECKUX
YIY4IIEHWH, IOKPbIBAEMBIX 34 CYET
COIIMAJIBHOT'O OOECIIEYEH U U T.IL.).

Ho cnoXXHOCTU Ha4YMHAKOTCA, €C/IN Mbl npennoJyioXxmnmMm,

YTO cAeNaHO HECKOJIbKO OAMHAKOBLIX KOMWM BaLLEro
3arpy>XeHHoro B KOMnboTEP MO3ra.

SIcHO, 4TO OOJIEE COBEPIICHHBIE
TEXHOJIOTHU MOL'YT IIPUHECTH MOJIb3Y
BceM. Ho B Hauajie Hau6oIbIIHE
IIPEUMYIIECTBA OYIYT Y TEX,

KTO 00J1a/1a€T HEOOXOJUMBIMU
CpEACTBaMU, 3HAHUSMU U B
OCOOEHHOCTH KEJIAHUEM YIUTBCS
HCIIOIb30BATh HOBBIC MHCTPYMEHTBL
MO>KHO IPEATIONIOXKUTD, YTO
HEKOTOPBIE TEXHOJIOTUU MOT'YT
YCUJIUTD COITUAJIBHOE HEPABEHCTBO.
K npumepy, eciiu CTaHeT JOCTYITHBIM
KaKOM-TO CIIOCO6 yBETUUEHHUS
WHTEJIJIEKTA, BHAYAJIE OH MOXET
OBITb CTOJIb JOPOTUM, UTO TOJIBKO
CaMBble HOraThle CMOTYT CEOE €TO
MO3BOJIUTb. TO 3k€ CAMOE MOXKET
MIPOM3OHNTH, ECJIA MBI HAHJEM CITIOCOO
TCHETHYCCKH YIIyYIIaTh HATHUX
Jereit. borarelie CTaHyT yMHeE U
CMOTYT 32paboTaTh €I OOBbIIE
JeHer. Ho 3To sAiB/ieHue He OyZIET 4eM-
TO COBEPIIEHHO HOBBIM: M CENYAC
OO0raTbl€ MOT'YT 1aTh CBOUM JIETAM
OTIIMYHOE OOPA30BAHUE, 4 TE MOT'YT
HCIIOIb30BATh TAKME UHCTPYMCHTHI,
KaK MH(POPMALTUOHHBIE
TEXHOJIOTUH U INYHBIC KOHTAKTHI,
KOTOPBIE JOCTYITHBI TOJIBKO
[IPUBUJIEIMPOBAHHOMY KJIACCY.

IIBITaTbCS U3-34 STOT'O 3AIPETUTD
TEXHOJIOTMYECKHUE NHHOBALIUU
OBIJIO 6B OITUOKO. EC/ii 06111eCTBO
COYTET NOAOOHOE HEPABEHCTBO
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J1eJ10 B TOM, 4TO SKOHOMHYECKUI U
TEXHUYECKUU ITPOIPECC — 3TO UT'Pa
C IIOJIOKUTEIBHOM CYMMO. OH HE
pemaeT CTapou NOIUTUYIECKOI
IPOOGIEMBL, KAK CIIEAYET
pacupenensaTb OOMeCTBEHHbBIN
JIOXOJI, HO OH CITOCOOEH CAENATh 3TOT
IOXO/; HAMHOT'O, HAMHOTO OOJIBIIIE,

He cTONT T HaM COCPEAOTOUYUTHCA
HA TEKYIIUX NPOOIEMAX, TAKUX KaK
YIIY4IIEHHE MONOKEHUA O€JTHBIX
WJIN PA3PENIEHNE MEXAYHAPOJHBIX
KOH((PIIMKTOB, BMECTO TOI'O UTOOBI
IIBITATBCA NIPEABUETD «JATIEKOE>
Gynymee?

CrouT AenaTh U TO U JPYyTOE.
TTonbITKA COCPENOTOYUTHCS
Ha TEKYIIUX NIPOOIeMaxX U
UCIIONb30BATh TEKYIIUE PEIIECHUA
HE YAACTCA — BO-TIEPBBIX, MBI OyIEM
HE I'OTOBBI K HOBBIM IIPOGJIEMAM, 4,
BO-BTOPBIX, HAIIIU TEKYIIUE METOABI
Y4CTO HEAOCTATOUHBI IAKE JIJIA
PEMEHNS CETOAHAIIHUX IIPOOGIIEM.

MHOTIue U3 TPAHCYETIOBEYECKUX
TEXHOJIOTHUH YK€ CYIECTBYIOT
WUJIN AKTUBHO PA3pPa6aThIBAIOTCH,
CTAHOBSCH IPEJIMETOM TEKYIITUX
CIIOPOB. BUOTEXHOJIOIUA YKE
peanbHOCTD. MTHMOPMAIIMOHHAA
TEXHOJIOTUsI IPEO6PA3UIId MHOTHE
CEKTOpPA HalEe SKOHOMUKU. C
MIO3ULIMA TPAHCTYyMAHNU3MA Oyry1ee
IIPOUCXOJUT BCE BpEMA.  ©



HOBbI YJIEH PELAKLIMOHHOIO COBETA
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CraHucnas AnekcaHaposuy 3SATPAHNYHbBIN

Popuncs 19 Hosi6psi 1975 1. B Anma-ATe, KasaxctaH. B 1992 rogy
noctynun B Kasaxckuii rocyaapcTBEHHbIN YHUBEPCUTET Ha
akyneTeT MeXAyHapOAHbIX SIKOHOMNYECKMX OTHOLLEHW.

B 1997 rogy Hayan paboTaThb CNeLuanncTom B ANMOHCKOM areHTCTBe
no MexayHapoaHoMy coTpyaHu4ecTBy B Anmarhl. B 1998 ropy
nepewen Ha paboTy B komnaHuio Hurricane Kumkol Munai
(MeTpoKasaxcTaH MHK.) B K3bin-Opae cneuuanmcTom otaena
noructuku. B Havane 1999 roga nepeluen B KOMMNaHMIO
OAO «AnayTpaHcla3» BegyLmm cneumanmcTomM B oTaen
MapKeTuHra. B koHue 1999 roga Obin NpUHAT UHXEHEPOM-
cTaxepom B koMmnaHwuio Schlumberger Logelco Ltd. B otaen
THKT B Akcae, KasaxcTtaH. PaboTan nonesbiM MHXeHEPOM Ha
KapayaraHakckom n TeHrnsckom mectopoxgeHusx. B 2001 rogy
©Oblil HanNpaBeH B AOKHOCTU CTAPLLErO NOJIEBOro MHXeHepa
B [NopT-XapkypT, Hurepus. Nocne so3spalyeHus B KazaxctaH B
2004 rogy paboTan rnaBHbIM MHXeHepom no MHKT B AkTioBUHCKe.
B 2005 roay 6bin Ha3HaYeH Ha AOMKHOCTL CTapLUero HxXeHepa
otaena peanusauun ycnyr THKT no Poccunckon ®epgepaumm B
Mockse. C 2006 roaa — rnaBHbIN TEXHUYECKUI HXeHep FTHKT no
Poccnickon ®epepaumu. B 2008 rony nepeBeaeH Ha AOMKHOCTb
pykoBoauTens oTaena MapkeTuHra komnaHum Schlumberger
Vostok Ltd. no BoctouHon Cnbupu u ansHemy Boctoky. B 2009
ropy nepewwen B komnaHuto Trican Well Service LLC Ha jonXHOCTb
TeXHN4YecKoro nHxxeHepa —akcriepta no NHKT. B HacTosLee Bpems
paboTaeT Ha BaHkopckom MecTopoxaeHUM B KpacHOSipCKoM
Kpae. o pa3nuyHbIM Bornpocam TexHonorui FTHKT onybnvkosan
bonee 10 TexHNYeckmx cTaTel B PO 1 3a pybexom. B komnaHum
Schlumberger npoBoaun cneunannanpoBaHHbIe CEMUHAPbI MO
TexHonornam MHKT ansa poccnnckmnx HedTerasoBbix KOMMaHUMN.

Stanislav ZAGRANICHNY

S. Zagrancihny was born in Almaty, Kazakhstan, on November 19,
1975. He entered the Department of Economic Relations of Kazakh
State University in 1992. In 1997 Mr. Zagranichny was employed
by the Japanese Agency on International Cooperation in Almaty.
He became a logistics specialist at Hurricane Kumkol Munai
(PetroKazakhstan Inc.), Kzyl-Orda in 1998. In late 1999 he arrived
at Aksai, Kazakhstan, to undergo training as an engineer in the CT
department of Schlumberger Logelco Ltd. He used to work as a FE at
Karaganchak and Tengiz fields. In 2001, he was sent as principal field
engineer to Port Harcourt, Nigeria. After returning to Kazakhstan
in 2004 Zagranichny was principal CT engineer in Aktubinsk. In 2005
he was appointed chief engineer of the department of CT service
for Russia in Moscow. In 2006 he became chief technical engineer
of this department. In 2008 he was appointed head of Eastern
Siberia and Far East marketing department of Schlumberger Vostok
Ltd. In 2009 he changed his working place for Trican Well Service
LLC, where he held position of technical engineer and CT expert.
He is working at Vankoski field, Krasnoyarsk Krai at the moment.
Mr. Zagranichny has published over 10 technical articles on CT
technologies in the Russia Federation and abroad. While working
for Schlumberger he used to organize seminars on CT technologies
for Russian O&G companies.
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Mopnucatbcs Ha XXypHan «Bpems KONTIOOUHra» MOXXHO B MO4YTOBOM
oTaeneHun no Katanory «Pocneyatb». MNOANNCHOU NMHAEKC - 84119.

Bbl MOXeTe Takxxe ohopMUTb NOANUCKY Ha XypHan «Bpems
KONTIOOMHIra» 1 03HaKOMUTbLCS C aHHOTaLMSMU CTaTel Ha caiTe
www.cttimes.org

YBaXkaeMbIN YnTaTenb!

Kaxapii pas, paboTas Hag BbiNyCcKOM, Mbl CTapaeMcsi BKIIIOUYUTb B HErO
ronesHyo Bam undopmaumio, CrpeMmrmMcst MakcMmasnbHo NpbnmsmTsb
HarnoNHeHWe XypHana Kk chepe Bawmx npodeccnoHanbHbIX UHTEPECOB.
HanuwwuTe, noxanyncra, kakme matepuansl Bam 6bino

6bl MIHTEPECHO NPOYECTb Ha CTPAHMLAX XypHana

«Bpems KonTiobuHra».

Moanncb

Ne 6 (034) Hosi6ps / November 2010 103

MpepctaButenbcTBo B MuHcke: Ten.: +375 17 204-85-99, Ten./pakc: +375 17 203-85-54;



| ) [ o
soiled tubine
J A _ —
—l.—
5/1, Pyzhevski Lane, office 425, Moscow 119017 Russia
Phone: +7 499 788-91-24. Fax: +7 499 788-91-19. Representative Office in Minsk:
tel.: +375 17 204-85-99, tel./fax: +375 17 203-85-54.

E-mail: editor-in-chief — cttimes@cttimes.org, marketing
and advertising — marketing@cttimes.org, subscription - cttimes@cttimes.org

SUBSCRIPTION COUPON

Please, fill in this Coupon and send it by fax: +7 499 788-91-19

Yes, | would like to subscribe to Coiled Tubing Times Journal for 2011

I:I for printed version I:I for e-version

I would like to subscribe as Send the Subscription Invoice
Legal Entity Natural Person by fax by e-mail

First, Last name

Position

Company name

Address

City

Region

Country

Zip Code

Telephon number

Fax number

E-mail address

You can subscribe to Coiled Tubing Times Journal, and get acquainted
with annotations of articles at the internet site www.cttimes.org

Dear Reader,

Every time working on the issue we are doing our best to place

in the Journal the information useful for you and choose the material to
meet your professional interests most. Please, specify what material you
would like to find in Coiled Tubing Times Journal

Signature

104 Ne 6 (034) Host6ps / November 2010



