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CJIOBO PEJAKTOPA

MpI IepeKUBAEM HETIPOCTHIE
BPEMEHA BCEMUPHOI'O KPHU3UCA,

KOTZIA CTPEMHUTETBHO MEHSIOTCS
MPUOPHUTETHI U LIEHHOCTH, KOTJA JAXKe
JApyKeCKHe 6ece/lbl HAUMHAIOTCA C
06Cyx/IeHU 1IeH Ha HeDTh. Ho ecnn
MHE 33/13/1yT BOIIPOC: <4TO CerogHs
JUU1 HE(PTEra30BOI'O CEPBUCA BCETO
Ba)KHEE?», OTBEUY: «MH(pOopMarius,
3HAHHE O HOBBIX TEXHOJIOTHAX, O TOM,
KaK C MUHHUMAJIbHBIMHU 34TPATAMU

Y MaKCUMAJIBHBIM 3(D(HEKTOM
OCYyIECTBUTD TY WJIHM UHYIO OIIEPALINIO!N.
A 9TO ITIABHOE /IS IPOU3BOAUTENEN
o60pyaoBaHus? OIATE ke — HH(popManus. Ha 31oT pas —

O TOM, KaK HAWTH CBOETO MOTPEOUTEIS U BOOPYKUTD ETO
HEOBIBAJIBIMH PAHEE BO3MOXHOCTAMH.

Hamr »xypHas Ie/1a€T TMTAHTCKUI, KaK CKa3aJ1 6bI ACTPOHABT
Heris1 ADMCTPOHTI, AT HA ITyTU BOOPY>KEHUA HOBbIM 3HAHUEM
U CEPBUCHUKOB, U IIPOU3BOUTEIEN OOOPYAOBAHM . MBI
OTKPBIBAEM MH(POPMALIMOHHBIN TIOPTAJI WWW.Cttimes.org.
Anpec, 1 yBePEH, BAM XOPOIIO 3HAKOM. HO 3TO HE TOT Ci1y4an,
KOT/Ia MOJIOZIOE BUHO MBITAIOTCA HAJTUTD B CTAPBIE MEXH.

DTO OPraHUYHOE IIPOJOKEHUE U YIVIYOJIEHHUE IIPOEKTA
«BpeMs KONTIOOMHTI 2>, TOYHO CITPOEKTUPOBAHHASA TIOMIA/IKA
JUI O6MeHA MH(POPMAITUEN. BbI TOTydrUTE BOSMOXHOCTD
Y4aCTBOBATH B OHJIAUH-OOCYK/ICHUAX AKTYAJIbHBIX TEM
COBPEMEHHOTI'O HE(PTETA30BOI'O CEPBUCA, OOPAIATHCA C
KOHKPETHBIMH BOIIPOCAMHU, BOZHUKAIOINUMU HA ITPAKTUKE,

K aBTOPUTETHBIM CIIEITUATTACTAM — YWIEHAM MEXKYHAPOSHONU
SKCIIEPTHOU I'PyIIBL MBI HOCTAPATUCh CPOPMUPOBATH €€
COCTA4B TAK, YTOOBI «3aKPbITh> BCE OCHOBHBIE Pa3/iebl. Bbl
06434TENBHO HAMJIETE EJUHOMBIIIIEHHUKOB HA HAITAX
(HOpPYyMaX U CMOXKETE TTOAETHUTHCA OIBITOM C KOJIJIETAMU

B 6JI0Tax.

MBbI OyiEM €KENHEBHO 3HAKOMUTD BAC C HOBOCTAMHM
HEPTETra30BOr'0 CEPBUCA, OTOOPAHHBIMH CIIELIUAIBHO /115
HAIIEH [1€JIEBOM ayIUTOPUH.

MBI TOCTAPAEMCA HABECTH HENTOCPEICTBEHHBIE KOHTAKTHI
MEK/IY IIPOMU3BOJUTEIIAMU COBPEMEHHOI'O O60PYAOBAHUSA U ETO
MOTEHIIMAJIBHBIMU ITOTPEOUTENAMMU. H B TOM ClIydae yCrex
OyAeT JOCTUTHYT IYTEM TPAHCIALUN 3HAHUA O TEXHOJIOTUAX
1 BO3MOXKHOCTAX MAIIIUH U ATPETATOB OT PA3PAOOTYMNKOB K
MIOJIb30BATENAM. A PA3PAOOTUNKHU CMOT'YT O3HAKOMHUTBCA C
PE3YyIbTATAMU HE3ABUCUMOU SKCIIEPTU3BI UX ITPOAYKIIHHN.

BmecTe ¢ BaMu MBI TOIPO6YeEM 3aITIAHYTh B 6yaymiee. Kakum
CTAaHET HE(PTETa30BbIN CEPBUC YePE3 TPY, ITATH 1eT? Kakue
TEXHOJIOTUH — KOJITIOOMHI, TOPU3OHTAIbHOE 6ypenue, I'PIT nin
Kakue-11bo erie 6yayT BOCTpEeOOBAHbI?

Bepro, 4TO MHOKECTBO TEM 11 OO6CYK/IEHUS HAM IIOACKAXKETE
BB, [IOCETUTEIIM ITOPTAJIA M YUTATENHN KypPHaId. O4eHb HAJIEIOCh
Ha OOPATHYIO CBA3b. BMECTE MBI CO3/1aIUM ABTOPUTETHBIN
UCTOYHUK MH(MPOPMAIIU .

Pon KJIAPK

EDITORIAL

We are living through hard times of the
global economic crisis, with priorities
and values changing sweepingly and
oil prices becoming the subject of every
table-talk. However, if you ask me, “What
is the most important issue for oil and gas
service today?” my answer will be, “Being
informed — about new technologies and
ways of doing things at minimum cost
and with maximum efficiency!” And
what about equipment manufacturers?
They should seek information, too. For
manufacturers it is important to know
how to find their customers and offer to
them the opportunities they have never heard of.

Quoting Neil Armstrong, our journal is making a
giant leap towards its main objective of imparting
knowledge to service workers and manufacturers
alike. We are launching the www.cttimes.org
information portal. I am sure you know the address
quite well. However, it is not new wine put into old
wineskins. It is a natural way for the Coiled Tubing
Times project to develop and grow more profound,
turning into a thoroughly designed information
access board. We offer you an opportunity to take
part in on-line discussions on the most relevant
oil and gas service problems and to address
your practical questions to competent experts
representing our international expert group. While
composing this group we tried to “cover” all the
basic issues. You are sure to find like-minded
people in our forums and will be able to share your
experience with colleagues through blogs.

We are ready to provide you with daily oil and gas
service news selected in view of our target audience.

We will try to establish direct contact between
manufacturers of modern equipment and its
prospective users. The success of such steps is based
upon communicating information on technologies
and equipment potential from designers to users.
On the other hand, the equipment designers may
get access to the data provided by the independent
examination of their production.

Acting together we will try to get a glimpse of
the future. What will the oil and gas service be like
three or five years later? What technologies will
be in demand? Will it be coiled tubing, horizontal
drilling, hydraulic fracturing, or something else?

I expect our readers and portal visitors to offer
us an array of subjects for discussion. I am looking
forward to your response. Together we are able to
create a reliable source of information.

Ron CLARK

Ne3 (028) Hionb /June 2009 3



CONEPKAHNE

IIEPCIIEKTHUBBI
Kpusuc ykpenisaeT mo3uiinu
KOJITIOOMHI'OBOI'O CEPBUCA ......... 6

KOJMTIOOMHI'OBBIE TEXHOJJIOTUU
CETOMHS CTAHOBSITCSI

KOMITJIEKCHBIMU .oooveeveeeveessessvesssos 11

I'OCTb HOMEpPA
Kypc — Ha pacimpeHnue

HOMEHKJIATYPBI PEMOHTOB .......... 14
MHHOBAIIN

[1106a1bHOE TEXHOJIOTUYECKOE
1910153:10705:€0 )1 (0414 : 10 JNEGEG_—_—_— 20
KOH(PEPEHITUU U BBICTABKU
FO6OuerHasA, IECATAL ..., 29
IIPAKTUKA

CCpBI/ICHbIC KOMITAHHWH JOJIZKHBI
BBICTYIIATD IIPOMAraHauCTaMmu

IIEPENOBBIX TEXHOJIOTUH ....... 35
o60pyaOBaHUE

KoMmrIuiekc niid paguaibHOro
BCKPBITUSA IITACTA covvervevverresssennens 40

MUHHU-KOJITIOOMHTI KAK
[0) & w4 1 230 46

XapaKTEPUCTUKU HANOOJIEE
PaCIIPOCTPAHEHHBIX
KOJITIOOMHI'OBBIX YCTAHOBOK,
pa6oraromux B Poccun ... 50

OOOPYIOBAHUE: AKTYAIbHBIE BOIIPOCHI
Cucrema CoilTrak oT KOMITaHUH
Baker HUGNES ....eeeverrrrrrsienrnen 52

HOBOCTHU

BAKER HUGHES INTEQ crana
nmaypearoMm npemuu ICoTA
34 TEXHOJIOTUYECKHE
JOCTUKEHUS B OOJTACTH
BHYTPUCKBAKMHHBIX
paodoT

i

000pYyIOBAHUE

OT KOHIIENINU

K PE€AJIBHOCTU: TUOPUJIHBIE
KOJITIOOMHI'OBBIE YCTAHOBKU
IIPOU3BO/ICTBA KOMITAHUU
CDOPMOCT? ovvvrrsevrrrrssssisssssssssssssssssns 58

YT10OOBI CAMOJIETHI HE
18220 72 1) 0 64

xumus 1 IPIT: BOIpOChI ClieliuaavucTy
Ha BOIIpOCHI HANNNUX YU TATE/ICH
OTBCYACT JOKTOP TCXHUYCCKUX
HAYK, TEXHUYECKUI JTUPEKTOP
3AO Xumeko-TAHI»

JLA. MATQAZIOBA v 68

MaTCPHUAJIbL: HC3ABUCHUMAS IKCIICPTH34
PacTBOpHUMOCTS HPOIIAHTA
Mapku ForeProp (ppaknusa
16/30)B PA3TUYHBIX KUCJIOTHBIX
COCTABAX ovvvvernnereesmnsssessessesessssessessne 70

TEXHOJIOI'MN

7KUIKOCTHU ITTyHICHS

U [IPOMBIBKH, COXPAHAIOIUE
KOJIJIEKTOPCKHE CBOVICTBA

18 5) 22104 2 H 72

HOBOCTU
CinusaHus 1 noryomeHus:: ASEP
CTaHOBUTCS 94acThio NOV ... 82

KOH(PEPEHIUU 1 BbICTABKU
HoBbI€ TEXHOJIOIUU
K4K CPEJCTBO BbKUBAHUA ..... 84

PETHMOHDI
JINBUS: HAIU UYT! oo, 88

HOBBIE UJIEHBI PEAKIUOHHOTO s
COBERERR......orrsaisirrrrsnerons Sty ARy OP

S el l e

L5



contents

prospects Nnews
Crisis Plays to the Strength of BAKER HUGHES INTEQ Wins
Coiled Tubing SErvices ... 6 ICoTA Award for Intervention
Modern Coiled Tubing Technologics R0l 0110 (0724 0NN 56
Become COMPIEX ......vvvversvsssssssnnnn 11 :
equipment
gucs uest of the issue From Concept to Reality,
olding Course for Differentation Foremost Hybrid Coiled Tubin
OF Well WOIKOVET v 14 e S 8
innovations A’
Global Technological So Planes Didn’t Fall ... 64
SUPTEMACY .oooevvrrevsrrsssisssssssessssssins 20 fracturing chemistry: questions
to specialist
conferences & exhibitions Lubov Abdulayevna Magadova,
Anniver sary, DCCCI]I]ZII‘Y. ............. 29 Doctor of Eng. Sc., Technical
_ Director of Khimeko-GANG is
practice _ Answering Our Readers’
Service Companies Should (@71 5107 s 1IN 68
Promote Advanced
TeChNOIOGIES .....evvvrrreseerrrrresinnen 35 materials: independent examination
Dissolvability of Prop%)ant
equipment Foreprop (Fraction 16/30)
Radial Drilling Unit ... 40 in Various Acid Compositions 70
technologies
Small Coiled Tubing As It Is .. 46 Killing and Washing
Fluids Preserving Reservoir
Manufacturer’s Specifications Characteristics of
Most Widely Sold CTUs the Formation ... 72
N RUSSIA ...ccovvvvvrrerreeesinssensseessssinnssens 50
news
- blequipment: FAQ Mergers and Acquisitions: ASEP
i | Hughes CoilTrak™ Becomes Part
....................................................... 52 (0] 1\ [© )/ - P
conferences & exhibitions
New Technologies
to Face the Challenge ... 84
“egiones
ya \X/'elcomes Partners ... 88
embe.rs of the editorial
................................... 93,94




KPN3NC VKPEIJTHET NO3UuMn
KOJITIOBMHIOBOIro CEPBMCA

CRISIS PLAYS TO THE STRENGTH
OF COILED TUBING SERVICES

Hampion Fowler, ICOTA Senior Co-Chair;
shares his views on the prospects of

coiled tubing industry

Xomnmon Daynep uemeepms era A6AAemcsa compyoruxom Halliburton.
3a amo epemsa on 3anuman 6 CLLIA u pecuone Cesepro2o MOops uennlil Pao
UMICCHEPHBLX U AOMUHUCPATNUEHBLX 00NACHOCMEeL. Onbim e20 pabomuLt
CB843aM1 € NOOPA3CNNeHUCM KOMNAHUL, SAHUMAIOULUMCA 000D)Y008aHUEM
015 KPC ¢ Ucnons308anuem Koamro0H208bLX MeXHOI02ULL U
MexXHON02UILL, OCHOBAMMBLX Ha 2UOPABAULCCKOM 8030€LICINEULL, 6
KOMOPOM OH 8 HACMOAULCE BDeMA ZAHUMACT TOCIN DYKOBOOUMEA
MEeXHOJI02UUCCKO20 OMOCJLA 6 2DYNNe 2/100a4N6HO20 PA3EUMUL OU3HeCA U
mexHuveckux peweruli. aynep okoruun Texaccruti azpouHiceHepHoLli
YHUBEPCUMEN CO CMenensblo 6axaniaspa mexHudeckux Hayx. Omn
ABACTNCA ABMOPOM MHOZOUUCTICHHBLX HAY YHO-NPAKMUMECKUX CImamell,
NOJYUUSL HECKOJILKO MENCOYHAPOOHBLX U AMEPUKAHCKUX NAINEHINOS,
CBA3AHHBLX C NPUMECHCHUCM KOJIMIOOUH2A. Payniep — aKmueHbill vaeH
Accoyuanuu cCneyuaniicnos no KoamoOUH2086IM MeXHON0ZUAM

U BHYMPUCKBAANCUHHBIM padomam ICOTA c momerma ee cO30aHUA.

B nauane anpens Ha3nawer Cmapuium conpeoceoamenem dmoti
op2anu3aulL.

With experience in the U.S. and North Sea in a variety of operational,
technical, and managerial roles, Hampton Fowler bas been with
Halliburton for 25 years. His industry experience is related to Halliburton’s
Coiled Tubing and Hydraulic Workover Product Service Lines and be
currently bolds the position of Technology Team Leader in the Global
Business and Technical Solutions group. Hampion received a Bachelor of
Science degree in Engineering from Texas A&M University and bas since
published numerous technical papers and magazine articles, in addition
to procuring several international and U.S. patents, all related to coiled
tubing operations. Hampton bas been an active member of the Intervention
and Coiled Tubing Association since its inception and bas recently been
appointed Sr. Co-Chairman of the organization.

Bpemsa KoaTIOOHHTA: X3MIITOH, YTO ObI Bam Coiled Tubing Times: Hampton, what
XOTEJIOCH OCYIECTBHTH Ha IIOCTY CTAPIIETO are your feelings and expectations about
comnpexacenaresst ICOTA? becoming Senior Co-Chair of ICOTA?

XamnToH Payaep: I oueHb MHOTO cU OTAAI0 ICOTA, Hampton Fowler: 'm very passionate about
U XO4Y, YTOOBI 3TA OPTAHU3ALIU IPOLBETAIA. BCerna, ICoTA and I want to see that it is successful.
KOI'/Ia BCTYIA€EMIb B HOBYIO IOJKHOCTD MM 6EPEITh With any new job or major responsibility, I find
Ha ce651 OOBITYIO OTBETCTBEHHOCTD, YYBCTBYEIIIb myself very excited — as well as nervous — and
BOOJYIIEBJIEHUE U 6ECTTOKOMCTBO, HOCKOJIbKY with lots of questions. You always want to do
OPEACTOUT PEMIUTB MHOI'O BOIIPOCOB. Beerga xoueTcs a good job, whatever your endeavor. Taking
XOPOUIO CIIPABUTHCS C PAOOTOMH, YTO OBl Thl HU JICAL. on the leadership role in the organization, my
Mos nenb Ha IOCTY cTapiiero conpeacenaress ICOTA — goal is to increase our membership and have
YBEJIMYUTD KOJIMYECTBO YWIEHOB U PACIIUPUTD a more global presence for our organization.
reorpaduio paboThl aCCOUANUH. JIydIni ClIocoo The best way to do this is to deliver value to the
ITOOUTHCS 3TOTO — JIABATH 3HAHUS YWICHAM HaAIIEH members through our conferences and website,
OPraHU3AL U TIOCPEACTBOM KOH(MEPEHIINH U and continue to raise the awareness of ICOTA
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prospects

UHTEPHET-IIOPTAJIA, IOBLIIIATE €€ ABTOPUTET within our industry. Through all of this, we
B OTPAC/IH. MBI IOJIKHBI IOMHUTD, YTO B CHEPY must remember that ICOTA is not just about
nHTepecos ICOTA BXOAAT HE TONIBKO KOJITIOOUHT U coiled tubing and its related technologies, it is
CBA3dHHbBIE C HUM TEXHOJIOI'MH, HO U BECh CIIEKTP about the well intervention industry—we must
BHYTPHUCKBA)KUHHBIX Pa60T. C1€0BATEIBHO, MBI make sure we are growing and serving the other
JIOJKHBI OO€CIIEYNBATD CTA6MIBHOE IPUCYTCTBHE market segments such as slickline, electric line,
OPraHU3AL MU B IPYIUX CETMEHTAX PBIHKA, B YACTHOCTH, and hydraulic workover, as well. And since we
B o6sacTu nposegieHus TKPC ¢ npuMEeHEHHUEM KaHATHO- are an all-volunteer organization, we must find
Ka6€IbHBIX TEXHOJIOTUH U TEXHOJIOT U, OCHOBAHHBIX members that are just as passionate about our
HA TM/IPABJINYECKOM BO3eCTBUU. Kak OOIeCTBEHHAA organizational goals — with the time to devote to
OPraHU3a1 U MBI JJOJKHBI IPUBJICKATD YICHOB, achieving these goals — to continue to make our
KOTOPBIE 6YAYT AKTUBHO CLIOCOOCTBOBATD JJOCTUXKEHUIO organization successful.
HAIINUX LeJIEN U Y KOTOPBIX OyIET IS 3TOI'O BPEMH.
TOJIBKO TAKMM O6PA30M MBI MOKEM OOECTICYNTD CTT: What are the opportunities for
ycriemHyio paboty ICOTA. growth of ICOTA? In what regions are you
willing to find like-minded individuals to
BK: KakoBbI IE€pPCIIEKTUBBI 1A pocta ICOTA? share experience of applying coiled tubing
B xakuX peruoHax Bel npeamoiaraeTe HAHTH and well intervention technologies?
CINHOMBINIVICHHHKOB, KOTOPBIEC CMOI'YT J€C/IUTHCA
OIIBITOM IIPHMEHEHH I KOJITIOGHHTOBBIX HLF.: Forming a Russian chapter is very
TE€XHOJIOTHH H BHYTPHCKBAKHHHBIX pa6oT? exciting. Russia has a large and growing
market for coiled tubing and well intervention
X.®.: B 6iimpKarime NEPCIEKTUBE — YUPEXIECHHUE technologies, and there is a strong desire to
Poccurickoro otaeneHus ICOTA. B Poccun increase technical awareness of the products
C(HOPMUPOBAJICA OONBIION, PACTYIIUM PBIHOK JIJIS and services available for improving well
TEXHOJIOTUH KOJITIOOUHTI'A U BHYTPHUCKBAKIHHBIX performance and efficiencies. A Russian ICOTA
paboT. B 3TOM CTpaHE CYMECTBYET CTPEMIIEHUE Chapter will be a great way for the local oil
COBEPUIICHCTBOBATh TEXHUYECKHE 3HAHUA O companies, service companies, and equipment
BO3MOKHOCTAX IOBBIIIEHUA AOUTA U 3PPEKTUBHOCTHA manufacturers to communicate and stay in
CKBaXHUH. Poccnrickoe otaenenune ICOTA no3sonnuT touch with the global technology developments
MECTHBIM JIOOBIBAIOIINM U CEPBUCHBIM KOMIIAHUSIM, within our well intervention industry. ICOTA will
IPOU3BOAUTEIAM OOOPYAOBAHUS OOMEHNUBATHCS benefit, as well, with more participation in our
OIIBITOM U OBITH B KYPCE HOBEHIINX TEXHOJIOI'MUYECKUX international events from the Russian members.
pPa3paboTOK B OTPACIN BHYTPUCKBAKUHHBIX PAOOT. There are so many questions about how to
I ICOTA HECOMHEHHBIM IIPEUMYIIECTBOM CTAHET form the chapter, and so far it has not been
YBEJIMYEHUE YHUCIIA POCCUMCKHUX YYACTHUKOB Ha fast or easy. Not only do we have the language
MEXAYHAPOAHBIX (POPYMAX. challenge, but the Russian laws are very different
CyILIECTBYET PsiJi BOIPOCOB OTHOCUTEIBHO TOTI'O, for setting up a not-for-profit organization,
Kak OyzeT co3fiaHo Poccuiickoe oraeneHue. 1o cux and we must understand the rules to create
TIOP 3TO OBLJIO HEIPOCTO. BO3HUKAET HE TOJIBKO the chapter correctly. So it is challenging, but I
SI3BIKOBASI IPOOJIEMA, HO U FOPUIUYECKAS: POCCHUIICKOE believe it will be well worth the effort.
3aKOHOZATEIbCTBO NHAYE OIIPEEIIAET MPOLIEAYPEI There are also geographic growth
CO3/IaHHS HEKOMMEPYECKHUX OPraHrU3anuni. Ham opportunities for ICOTA in the Middle and Far }

HEOOXOIMMO U3Y4YUTh 3THU IPABUIIA,
4TOOBI CO3/3aTh OTAEIeHue. HecmoTps
HA BCE CJIOKHOCTH, 5 TIOJIATAI0, UTO
PE3yNIBTAT TOT'O CTOUT.

CymIeCTBYIOT TAKKE NIEPCIIEKTUBEI
pacmupenus ICOTA Ha BimxHeEM
BocToke u B A3uaTCKO-TUXOOKEAHCKOM
peruose. MHE XOTEIOCh ObI K TAM BCKOPE

OTKPBITD OT/IE/IEHHUSL. A Russian ICoTA Chapter will be a great way for the
Kak st ye OTMEIas1, IPH PEan3aiim local oil companies, service companies, and equipment
KOHICTILMHA PACITMPEHIA OPra A3 manufacturers to communicate and stay in touch with

MBI AGTDIHET ONMIPATLCA FE TOMIBKO Ha the global technology developments within our well
KOJITIOOMHTOBBIC TEXHOJIOTHH, HO U HA . o .
intervention industry.

BECH CIIEKTP BHYTPHUCKBAKHUHHBIX PabOT.
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DTO NO3BOJIUT IPUBJIEYb OOJIBIIE IPEICTABUTENICH
HePTEAOOBIBAIOMUX KOMITAHUH, YTO O HACTOAIIETO
BPEMEHHU ObLIIO IIPOBIEMATUYHO. DTO, B CBOIO OYEPE/Ib,
€l11€ 6OJIBIIE YBETUYUT YUACTUE U NOJEPKKY CO
CTOPOHBI KPYITHEUIIUX CEPBUCHBIX KOMITAHUI.

Hopefully, our industry is at, or near, the bottom of the
downturn and we must remember that we need to

be well-prepared for the inevitable growth cycle that
follows.

BK: Bol BCcTyIIaeTe B JOJIKHOCTD B OU€Hb
HEIIPOCTOE BpeMs: CHTyallHsA B MHPOBOK
3KOHOMHMKE CI0KHaA. Kakue 310 co3zaer
TpygHOCTH A1 ICOTA?

X.®.: HulHEenHAA CUTYalsa B MUPOBOI 9KOHOMUKE
CO3JAET IJIs1 ACCOLIMAIINH OIIPEAETIEHHBIE CIOKHOCTH.
MHOrue KOMIaHHUHM COKPAMAIOT OIOJKETHI,
COOTBETCTBEHHO, MEHBIIIE CPEJCTB BBIIENACTCA
HA y94CTHE COTPYIHUKOB B PETHOHAIBHBIX U
MEX/IYHAPOAHBIX KOH(pePpEeHIUAX. [TpuaTHO 6BLI0
YBHUIETD, YTO B NOJOOHOM CUTYALIUN B 9TOM I'O/ly JIMIIb
HE3HAYUTENBHO — /10 1200 — yMEHBIIUIOCH KOIUYECTBO
Y4aCTHUKOB Mex1yHapoaHOM KoH(pepeHuu ICOTA.
ITonmararo, KaK TOJIbKO CUTyallus CTAOMIN3UPYETCH, MBI
YBEJIUYHM KOJIMYECTBO WIEHOB M YY4ACTHUKOB HAITUX

($opyMOB.

BK: KakoB Baur nporso3s 1mo pa3suTHIO
CHTYAIUH B HHAYCTPHUH KOJITIOOUHI'A B YCTIOBHSAX
MHPOBOI'O 3KOHOMHYECKOI'O KpHu3uca?

X.®P.: [Tyma1o, TO3UIMH CETMEHTA BHYTPHUCKBA)KMHHBIX
pPaboT AOCTATOYHO NPOYHBIE, HECMOTPSA HA
3HAYUTEIBHOE CHUXKEHUE OO'BEMOB OYPEHUS IO
CPaBHEHUIO C PE3KHUM OJBEMOM B IIPOILIOM I'OALY,
0cob6eHHO B CIIIA, rie 60/bIas 4acTh 6yPOBBIX PabOT
ObLJIa HATIPABJIEHA HA IOOBIYY IPHUPOAHOI'O I'a3a.
CHrxeHue o6beMa 6ypOBBIX PAOOT MOBJIEKJIO 34 CO60M
3HAYUTEIBHBIE COKPAIEHUA OIOPKETOB U [IEPCOHAIIA.
XOTS pPBIHOYHBIN CIIPOC PE3KO CHU3UJICS, U SKOHOMMKA
MEPEXKUBAET HE JIYYIIHE BDEMEHA, HAM IO-IIPEKHEMY
HY>KHBI HEPTb U 1a3. CI€JOBATENIBHO, HEOOXOIUMO
MOAAEPKATH HA TIPEKHEM YPOBHE WJIH YBETUIUTD
MPOMU3BOAUTEIBHOCTD CYIIECTBYIOMMNX CKBAKHUH IPU
MHWHHMAJIBHOM BJIOKEHHUH CPEACTB. A 3TO JINIIb YKPEITUT
MO3UIINU KOITIOOMHIOBOI'O CEPBUCA, BEIb MBI HE PA3
HAOJIIOA/IN, YTO BO BDEMA CHUKEHUA OO'beMA Oy POBBIX
PaboT OIEPaATOPHI UIYT CIIOCOOBI NOJYYEHUS ITPUOBLIH,
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East regions. I would like for us to establish
regional chapters in these areas soon, as well.
As mentioned before, we must also focus on
organizational growth through embracing the
total well intervention industry, not just coiled
tubing. I believe that if we do this well, we
will see more oil company representatives
participating, which has been a weak area for
us in the past. This would in turn strengthen
our major service company participation and
support even further.

CTT: You enter your position in quite
a challenging time: the economical
environment is not very simple. What
challenges does it create for ICOTA?

HL.F.: The current global economy has
created additional challenges for us. Many
of the members are seeing their companies
implement travel restrictions and budget
cutbacks, making it harder for them to attend
our regional and international conferences.
I'was very pleased to see that in our current
economy we had only a small drop in
attendance to our International Conference
this year, with over 1200 participants
attending. We want to be positioned for
continuous growth of our membership and
conference participation when the economy
improves.

CTT: What is your forecast, how is
the situation in coiled tubing industry
going to change taking into account the
economic downturn?

H.F.: I am very positive about the well
intervention industry in today’s marketplace,
even as we have seen the drilling activity
experience a major slowdown since its peak
last year, especially in the United States,
where a majority of the drilling is targeted
at natural gas production. The downturn
has led to some significant budget cutbacks
and personnel reductions. Although the
market demand is down and the economy
is struggling, we still need oil and gas, and
the challenge is to find ways to maintain or
even increase production on existing wells,
while doing it very economically. This plays
to the strength of coiled tubing services — we
often see an increase in coiled tubing services
being performed during drilling downturns
as operators seek to maintain their cash flows
from existing wells. Hopefully, our industry is
at, or near, the bottom of the downturn and
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UMes B AKTHUBE JIMIIb CYIECTBYIONUE CKBAXKUHDL we must remember that we need to be well-
Hazeroch, 4To B HACTOAIILEE BPEMS OTPAC/b JOCTUIJIA prepared for the inevitable growth cycle that
MMMKA NaJEeHNA (MM, BO BCAKOM CJIydae, 6JIM3Ka K 9TOMY), follows.
U MBI JIOJIKHBI OBITh TOTOBBI K 3TAITY POCTA, KOTOPBIH
HEN36eKHO IPUICT HA CMEHY. CTT: What are your personal areas of
interest?
BK: Yro BxoauT B c(hepy Bamrux THIHBIX
npo@deccCHOHATBHBIX HHTEPECOB? H_.F.: One of my major areas of interest is
downbhole tools. One, in particular, is the new
X.P.: DTO IPEXK/IE BCEI'O CKBAXKUHHOE tools being introduced to improve stimulation
060PYIOBAHUE U HHCTPYMEHT, B YACTHOCTH, HOBBIE job efficiencies and well production. Coiled
WHCTPYMEHTDBI, KOTOPbIE BHEAPAIOTCA JJIS1 [IOBBIIIEHUSA tubing fracturing techniques have replaced
3(pPEKTUBHOCTU PAO6OT IO UHTEHCU(PUKALTIH IPUTOKA conventional multi-stage fracturing jobs in
U NPOU3BOJUTEIBHOCTH CKBAKUH. TEXHOIOTUH many areas, by reducing job times from weeks
I'PIT ¢ ©CIONB30BAHUEM KOJITIOOWHIA BBITECHUIN to a few days or less, while doing it with both
TPaJAULJMOHHBIE MHOI'OCTYIIEHYAThIE TeXHONMOIuu I'PI1 improvement gains in production, as well as
BO MHOTUX C(PEPAX, BE€/Ib OHU ITO3BOJISIOT COKPATUTD doing it at a much reduced cost over the prior
BpEMS BBITIOJIHEHUS PAOOT C HECKOJIBKUX HEJIEIb 10 methods. These coiled tubing fracturing tools
HECKOJIBKUX JJHENU, OOECTIEUYNBASI COKPAIIEHUE U3IEPKEK. provide accurate depth control, ability to
KonTioOGUHIOBbIE UHCTPYMEHTHI JIJISI IPOBEICHUSA perforate, and improved proppant placement,
I'PIT 06eCcneYynBaIOT TOYHBIA KOHTPOJIb ITTyOHUHBL, and have been very effective fracturing
BO3MOXXHOCTb OCYIIECTBJIATD NEPPOPALTUOHHBIE horizontal wellbore sections. There are also
PaboThI, ONTUMHU3UPOBATh PA3MEIIEHUE ITPOIITAHTA some interesting new tools that provide
U JOKA32JIU CBOIO BBICOKYIO 9(D(PEKTUBHOCTD ITPH information about downhole conditions prior
nposegeHnu I'PIT Ha TOPU30OHTANIBHBIX yYACTKAX. to, and during, treatments, allowing the job to
B nocnegnee Bpems HOABIAIOTCA MTHTEPECHDIE be optimized in real time.
UHCTPYMEHTBI, KOTOPBIE O3BOJIAIOT MOJIY4Y4Th JAHHBIE Another area I am impressed with is the
06 YCIIOBUAX B CKBA’KHUHE JIO U BO BPEMS BO3ZCHCTBUA HA improvements in surface equipment and
IJIACT, YTO OITUMHU3UPYET PAOOTY B PEXKHUME PEATTBHOTIO controls, which has greatly reduced the risk
BPEMEHMU. associated with performing many of our well
MeHs TaK:Ke BIIEYATIAIOT IMTOCIEJHUE PA3PAOOTKNA intervention services. We are seeing these
B 06JIACTH HA3EMHOTI'O OOOPYAOBAHUS U CUCTEM improvements allow us to work on deeper and
KOHTPOJIAA, KOTOPBIE 3HAYUTENBHO COKPAIAIOT PUCKHA higher pressure wells than in the past. If you
NPOBEJEHNUSA MHOTMX BHYTPUCKBAXKUHHBIX PA60T. DTH asked me five or ten years ago about our ability
MHHOBAIJMOHHbBIE CUCTEMBI IO3BOJIAIOT HAM Pa0OTATh to work on the types of high pressure, high
B CKBAXKUHAX OOJIBbIIEN TTTyOUHBI U ITIPH 60J1€€ BBICOKUX temperature, and deep wells we are today,
JIaBJICHUSX, YEM B IPOULJIOM. ECiv ObI IATh UJIU ECATH I would have said, “You're crazy if you think we
JIET HA3a/]1 MEHSI CIIPOCUJIIU O BO3MOXKHOCTHU PabOTATH B can do that”. But now it’s almost routine.
YCJIOBUAX TAKOT'O BBICOKOTO IABJIEHUSA, TEMIIEPATYP, HA We are also seeing coiled tubing being
TAKOM ITTyOHHE, 1 Obl OTBETUIL: «BBI C yMa COIIIM, €CJIN used as a key tool in the future deepwater
JIYMAE€TE, YTO 3TO BOZMOKHO!» CETO/IHS JKE 3TO OOBIYHAS development. These market drivers have led
NPAKTHKA. to the development of much larger coiled
Kpome TOro, Mbl paCCMaTPHUBAEM KOJITIOOUHT KaK tubing injectors, reels, and surface pressure
KJTIOYEBOM MHCTPYMEHT 7151 OYIYIITUX ITTYOOKOBOAHBIX control equipment. We are also seeing much
pa3paboTok. PazBuTHe 3TOro peiHKa TPEOyeT larger and longer strings of coiled tubing being
Pa3paboTKH KOMTIOOMHTOBBIX MHKEKTOPOB C HOIBITUM designed and built for these applications. The

TSATOBBIM YCHUJIMEM, COBEPIICHCTBOBAHUE OOOPY/JOBAHUS
JII51 KOHTPOJIS IAaBJIEHUSI HA YCThE CKBAKUHBL
Kpome Toro, 1151 3TUX HPUIOXKEHUN TPebyeTCs
KOHCTPYHUPOBAHUE U IPOU3BOZICTBO 60JjIee
JUIMHHBIX KOJIOHH T'MOKUX TPYyO € 60IbIINM
JUaMeTpoM. S He yCTaro MOpakaTbCst

pa3paboTKaM HOBOI'O O60OPYAOBAHUSI, HOBOI'O . . . .
MHCTPYMEHTA, YTy HIIEHUAM B OGIACTH Coiled tubing fracturing techniques have replaced

METAJUIYPIUM TP IIPOU3BOJICTBE MHOKIX conventional multi-stage fracturing jobs in many areas.
pr6, HOBBIM TEXHOJIOI'MAM U ITIOBBINICHHIO
Hagexaoctu THKT.
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Sl 3HAIO, YTO U YEPES IECATD JIET IBOJIIOLIUA B TOU
cpepe HE IPEKPATUTCS, HAM OyJIET Y€MY YAUBIATHCH,
BEJIb 3TO HA PEJKOCTb JUHAMUYHBIN CECMEHT PHIHKA.

BK: X3MIITOH, KAKHE KOJITIOOHMHIOBbBIE
TEXHOJIOTHH, HA Bain B31r/1a1, Haubo01ee
IIEePCHIEKTUBHBI?

X.P.: [[B€ 061aCTH, KOTOPBIE 51 OBl BBIICINII — 3TO
KOJITIOOMHI'OBOE OYPEHUE M BHYTPUCKBAKUHHBIE
pa6oThl Ha mEnbpe. KonTIo6nHroBoe 6ypeHue
MIPUMEHSETCS JOCTATOYHO AABHO, U OHO NPOAOIKAET
Pa3BUBATBHCA. B KDATKOCPOYHOM IIEPCIIEKTHUBE
TPaJULILOHHBIE POTOPHBIE OYPOBBIE YCTAHOBKHU OYAYT
MO-MPEXHEMY UCIIOIB30BATHCA 111 Oy PEHUS CPEAHUX
U INTYOOKHUX CKBAXKUH. OJJHAKO KOJITIOOMHTOBOE
OypEHME IPOYHO 3aHAJIO HUINY IIPU CTPOUTEIBCTBE
HEITYOOKUX CKBA’KUH U ITIPU TIOBTOPHOM OYPEHUU HA
MECTOPOXKJECHUAX B ITO3AHEN CTAJUU PA3PAOOTKH,
/i€ HEOOXOIUMO YBEJTUYUTD B3AUMOCBA3b CTBOJIA
CKBa>KMHBI U KOJUIEKTOPA. DTO HAOMIOAAETCA U HA
cyie, 1 Ha mesnbde. [Ipou3BOAUTCS BCE OOJIBIIEC
CIIEIUAJIN3UPOBAHHOI'O KOJITIOOMHI'OBOT'O Oy POBOI'O
060pPYIOBAHUSA, U TOT PBIHOK NPOJOJIKAET PACTH.
KaK TOJIBKO LIEHBI HA I'a3 ¥ HE(PTH NOBBICATCS, MBI
CMOXKEM HAOIIOAATb OYPHBIN POCT OOBEMOB PAbOT
10 KOJITIOOMHI'OBOMY OYPEHHIO HA UCTOIAIONUXCS
MECTOPOXKCHUAX.

B nocnegnee BpeMs yBETMUHUBAETCA CIIEKTP
BHYTPUCKBAKMHHBIX PA60T HA meabde, B OCHOBHOM
C IPUMEHEHUEM KAaHATHO-KA6€IbHBIX TEXHOJIOTUN.
PacreT cripoc Ha 6ypeEHNE U 3aKAHYUBAHUE MOPCKUX
CKBQXUH, OIIEPATOPHI IPOOJIKAIOT UCKATh
3 peKTUBHBIE TEXHOJIOI'MHU BHYTPHUCKBAKUHHBIX
pa60oT. KONTIOOUHT — BIOJIHE JIOTUYHBIA BBIOOD 1151
Pa3BUTHS IOABOAHBIX CUCTEM BHYTPHUCKBAKMHHBIX
paboT. B HacTosIIEee BpeEMsI PEaTn3yeTCsl HECKOIBKO
COBMECTHBIX IIPOEKTOB, B KOTOPBIX OIIEPATOPHI,
CEPBHUCHBIC KOMITAHUW U IIPOU3BOJUTE/IH
06OPYAOBAHUS IPOCKTUPYIOT U IPOU3BO/ISIT
CHENHUAITU3UPOBAHHBIC CHCTEMBI /IJISI KOHKPETHBIX
obsnacrey npumeHeHus. [lonaraio, 3To camas

IIEPCHEKTUBHAS 00J1ACTh BHYTPUCKBAKMHHBIX PA0OT B

OMVKANIIIEM GYAYIIEM.

Beia 6ecexy Onbra TABIYIXAKOBA, <BpeMs KOJITIOOHHI'A»

Ilo 6cem 80NPOCAM, KACAIOULUMCA 0esamensHOCIU

Poccuiickozo omoenernus Accoyuanui Crneuuaniucmos

10 BHYMPUCKBANCUHHBIM PAOOMAM U KOJUNIOOUHZO0BbIM
mexHonozusam ICoTA, oopauatimecs: I1puroe Baaoumup
Anexcanoposun, /[poroea Buxmopus BaaoumuposHa,

men.: + 7499 788-91-24,+ 7 916 179-88-83,
men/parc + 7 499 788-91-19.

10 Ne3 (028) Hions / June 2009

current developments in new equipment, new
tools, improved pipe metallurgy, new techniques,
and improved reliability, is very exciting for me.

I know I will be amazed when we look back ten
years from now and see where we have evolved.
This has been a dynamic and growing market
segment for many years and will continue for many
more.

CTT: Hampton, what coiled tubing
technologies are the most promising today?

H_.F.: Two areas that I continue to watch very
closely are Coiled Tubing Drilling and Subsea
Well Intervention. Coiled Tubing Drilling has
been around for many years now and it continues
to evolve. In the near term, it will not be a
replacement for conventional rotary drilling rigs
drilling medium-to-deep wells. It has found a niche
in shallow well construction in some areas, as well
as re-entry drilling in mature fields, to increase the
wellbore connectivity with the reservoir. We have
seen this onshore, as well as offshore, on platforms.
We are seeing more purpose-built coiled tubing
drilling rigs being constructed, and the market
for these services continues to grow. When the oil
and natural gas prices improve, the applications
targeted at mature field re-development should
really kick off.

Subsea well intervention has also been around
in various forms, mainly slickline and electric
line, for several years. With the increased number
of deepwater wells being drilled and completed
subsea, an efficient and effective means of well
intervention will be even further desired by the
operators. Coiled tubing is a logical choice in the
development of subsea well intervention systems
and there are several programs currently ongoing
with vessel operators, service companies, and
equipment manufacturers to design and build
fit-for-purpose systems to address this growing
market need. This should be one of the hottest
growth areas for well intervention in the near
future.

Olga GABDULKHAKOVA, Coiled Tubing Times

On the questions regarding activity of the
Russian Chapter of the Intervention and
Coiled Tubing Association (ICoTA) please
contact: Viadimir Shurinov, Victoria Dronouva,
tel. + 7 499 788-91-24,+ 7 916 179-88-83, tel./
Jax+ 7499 788-91-19.
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KOJITIOGUHI'OBbBIE
TEXHOJIOI'TA
CETOTHS CTAHOBITCS
KOMILIEKCHBIMH

MODERN

COILED TUBING
TECHNOLOGIES
Become Complex o

7 ) SAUUMUIL KAHOUOAINCKYIO,

a6 1997 200y — 00KmMopcKyo ouccepmaniro,

npogpeccop. Onybaurxosazn 6onee 230 HayuHbLx

LIL 303¥/14, TromHI'Y nlsz_\%)os, eé)no.n )uucae 6 . monozpagpuii, :

G.P. ZOZULYA, Tyumen State O&G University 2 cnpasounuKa, 5 y1eoHvlx nocoouti. Amop
20 namenmos na usoopemenus. Ipouen
nosslenue kearupuravu npu Oxcghopockom
ynueepcumeme (1990), 8 Karnaockom uncmumyme

HACTOAICC BPEMA HA MCCTOPOX/ICHUAX cospemenblx mexrnono2uti 8 Kazzapu (2002).
. AHeticmeumensiwlii wier MencoyHapooHoll
HC(I)TI/I ¥ rasa 3anaiHon CI/I6I/Ip , arxaoemuu urgpopmamusavuu (2001). Ilowemrolit
'€ COCPEAOTOUCH OCHOBHOU 06'bEM Dabomiui 86LCULE20 1POGPHECCUOHATIBIHO20
obpasosanus PP (2003). [lowemmulii Hegpmarux
pa6OT, [TPOBOAMMBIX C TOMOIIBIO THOKNX Tromercxkoti obaacmu (2008). Ilocae acnupannypol
HEMPEPBIBHBIX pr6 WM KOJTIOOUHTA, HauOoJIee paboman cmapuium npenooasamenem, O0UeHmoMm,
. 3am. 0exana 6 Yumckom Heihmanom uHcmumyme
PacpOCTPAHCHBI CJICAYIONINE TEXHOIOTUH: u KpacroapCckom uHCmumyme yeentHuLx
. I‘COQ)I/ISI/I‘-ICCKI/IC HCCIEAOBAHMA CKBAKHWH, memannog (1974—1987), ¢ 1988 — 200a 6 TiomIHI'Y,
20e cHavana paboman OOUeHIMOM, A 3amem
[MPEXE BCEI'O HAKJIOHHO HAPABJICHHBIX, npogpeccopom xageopuvt <Byperue HehmarovLx
C 60BIINMU OTXOJJAMHU OT BCPTUKAIH, u 2a30861x ckeaxcur». C 1998 200a 3asedyem
81066 00PA308aAHHOL KagheOpoLi PemMOoHm U
T.C. TAK HA3bIBACMBIX IOJIOTUX, A TAKKE B80CCMAHOBACHUC CKBANCUH». TI00 €20 PYKOB0OCIMBOM
TOPHU3O0OHTAJIBHBIX U GOKOBBIX CTBOJIOB C auuuerno 20 Kanouoamckux u 2 00KmopCKux

. ouccepmavuu. 4nem yuero20 u SKOHOMUHECKO20
TOPHU3OHTA/IPHEIM OKOHYaHUEM; coeemos TromI HI'Y. Aennemcs yuersvim cexpemapem

06paboTKa IPU3A60MHON 30HEI ouccepmanuonnozo cosemalj 212.273.01 npu
MPOIYKTUBHBIX ILTACTOB C IIE/IbIO YBEJTUUEHUS e

IIPOM3BOAUTEIBHOCTU CKBAXKHUH, BKJIIOYAS
MHTEHCU(PUKALIUIO IPUTOKY;

OCBOEHHUE CKBAXKHH MOCJIE TUAPOPA3PHIBA
ILTACTOB;

IIPOBEJIEHUE I'H/IPOPA3PHIBA IUIACTOB, B

TOM YHCJIE CEJEKTUBHOTO, C TOMOMIBIO
KOMIIJIEKCHBIX YCTAaHOBOK («(DJIOTOB»);
IIPOBEIEHUE OYPOBBIX PAOOT U3 AECHUCTBYIOMNX
CKBaKWH, IIPEXK/E BCETO TOPU3OHTAIBHBIX,
CBA3AHHBIX C COOPYKEHUEM OOKOBBIX

CTBOJIOB, TOPU30OHTAJIbHBIX U TOPU3OHTAJIBHO-
Pa3BETBJIEHHBIX, [IPU PEKUMAX BCKPBITHSA
IIPOAYKTHUBHON TOJIIH HA IETIPECCUH, T.€.

Ha OTPHULIATENBHOM TUMPEPEHITNATBEHOM
JIABJIEHHUU B CUCTEME «CKBAKHUHA-TIJIACT;
PEMOHTHO-U3OJISAIIMOHHBIE PA6OTHI B

HEPTAHBIX U IA30BbIX CKBAKMHAX, CBA3AHHBIE

C M30JIALIMEN BOAOIIPUTOKOB U BOJOIIEPETOKOB. }
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EPCHEKTUBDI

Hennoxue nepcnekTmBbl y KONTIOOMHIOBbIX
TexHonorum bypeHus (Npexx e Bcero Ha
aenpeccmn) n texHonorun P ¢ ucnonb3oBaHnem
KonTtobuHra. OHKM OyayT pa3BmMBaTLCA Kak B
OTAENbHOCTU, TaK 1 KOMMNIEKCHO, Koraa bypeHune
3aKaH4YMBAETCS M’MAPOPA3PbLIBOM.

TeM He MEHEE TTOKA KOJITIOOUMHI'OBBIE
TEXHOJIOI'MH B Poccuu HE Oy Ynin
TIOBCEMECTHOT'O PACIIPOCTpaHEeHUsL. boiee
MIHUPOKOMY UX IPUMEHEHUIO MEMIAET
HEIOCTATOYHASI OCHAIEHHOCTD HA/ICKHBIM
TEXHOJIOTHYECKHUM OOOPYAOBAHUEM U
UHCTPYMEHTOM, ACCOPTUMEHT KOTOPOTO JOJIKEH
HO3BOJISITh PEMIATH ITIOCTOSIHHO YCIOMXKHSIOIIUECS
33712491 Pa3pabOTKU CIOKHOIIOCTPOCHHBIX
KOJJIEKTOPOB C TPYJHOMU3BJICKAEMBIMHU 3A11ACAMU
B 3aJI€KaX HE(PTHU U r'a3a.

ACCOPTHUMEHT OOOPYAOBAHUSA TOJIKEH
(OpMHUPOBATHCS IPOU3BOJUTENIEM C YUYETOM
HA4KOIJIEHHOTO OIBITA B HAM60JI€€ OCBOEHHBIX
KOJITIOOMHTOM PAMOHAX U PETHOHAX

the moment Western Siberia, which
At has accumulated the largest scope

of CT O&G operations, sees the
progress of the following technologies:

» geophysical studies in wells, mostly
extended reach or the so called “flat-lying”
wells, horizontal and lateral holes with
horizontal endings;

* bottomhole treatment in the productive
formations, aimed at production
enhancement and flow stimulation;

» well development after hydrofracturing;

* hydrofracturing, including selective
fracturing with the help of complex units or
“fleets”;

e drilling in producing wells, mainly
horizontal ones, including drilling
horizontal and branch offshoots under
conditions of underbalanced drilling;

* squeeze jobs in oil and gas wells for isolation
of water influx and cross-flows.

(B 4ACTHOCTH, HA MECTOPOXKICHUSIX, The use of CT drilling (especially in underbalanced
pa3pabaThIBAEMBIX KOMIIAHUAMH «TaTHEDTD>, conditions) and hydrofracturing technologies with CT
«CypryTrHedTeras», <YpeHronrampom» implementation is also seems to be rather promising.

U T.J.) U THPOPMALIUH, O3By YEHHON

Ha KOH(PEPEHIIUAX U CUMITO3UYMAX,
JOCTUKEHUH ITPOU3BOICTBEHHBIX OPIraHU3AIIHI.
OpHEHTHUPOM JOJIKEH CIIYKUTDb IPUMEPHDIN
nepedyeHb ocHaneHHocTu 6purajg KPC u ITPC,
NPUBENEHHBIN B JEUCTBYIOMUX [IpaBuiax
PEMOHTHBIX PA6OT... .

Hennoxue nepCneKTUBb y KOJITIOOMHTOBBIX
TEXHOJIOTUI 6ypeHns (IPEXKIE BCETO
Ha genpeccum) u rexnosioruii I'PIT ¢
UCIIOJIB30BAHUEM KOJITIOOMHTA. OHU OyAyT
Pa3BUBATBCA KAK B OTAECIBHOCTH, TAK U
KOMILJIEKCHO, KOI'/1a OYPEHUE 3AKAHUHUBAECTCS
TUJPOPA3PBIBOM.

ECTB IPOCTODP /IS TBOPUYECTBA Uy
cozparenet 060pyIOBAHU A, COITYTCTBYIOIIETO
KOJITIOOMHTOBBIM TEXHOJIOTHUAM. [ToTpe6HOCTH B
HOBBIX YCTPOUCTBAX HNOABIAIOTCS, KAK IIPABUJIO,
IO MEPE HAKOMJIEHUS TEXHOJOTUN U NTOBBIMIEHUA
UX YCIIEMHOCTU. [IpUMEPOM MOTYT CIIyKUTh
KOHCTPYKIIUH HAJyBHBIX ITAKEPOB, KOTOPBIE
HEOOXO/IIMO COBEPIIEHCTBOBATS /151 PUIP B
OGBOJHUBIINXCA TOPU3OHTAJIBHBIX YYACTKAX
CKBA’KWH U JIOIIOJIHUTEJIbHBIX CTBOIAX, XOTA
HAJI€KHBIE ITAKEPBI HYKHBI U 71714 ['PIT B Takux xe
CKBAKMHAX.

JKayT cBoero peueHus npoodaeMel OypEHUsI
CKBaXHH B BocTouHOI1 CubUpH, rae 10
MNPOAYKTHUBHBIX IIJIACTOB HY’KHO JJOOUPATHCA
yepes3 7—8 30H KaTaCTPOPUUIECKUX NOITIOMECHU I
TOJIBKO B OJTHOM CKBAKHHE. 3/1cCh HECOOXOUMO
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Yet, the CT technologies have failed to
engulf the entire Russia so far. Their wider
application is hampered by the lack of
reliable equipment and instruments with
the assortment wide enough to meet the
ever augmenting challenges related to the
development of complex reservoirs of hard-
to-recover oil and gas.

The producer should form its range of
equipment with regard to experience
accumulated in the regions, where CT
technologies are applied most widely (for
instance at fields developed by Tatneft,
Surgutneftegaz, Urengoigazprom, etc.) and
information announced at conferences and
symposiums, achievements of oil and gas
service companies. They should be guided by
the general list of technological equipment
for well workover teams supplied in the acting
“Well Service Rules”.

The use of CT drilling (especially
in underbalanced conditions) and
hydrofracturing technologies with CT
implementation is also seems to be rather
promising. They will be developed both
individually and together, with fracturing
carrying over after drilling.

Designers of downhole tools for coiled
tubing technologies have a big room for



MNPUMEHEHNE IEHHBIX CUCTEM M I'd3000PA3HBIX
4AT€HTOB IIPU NIPOMBIBKE, 3aKAHYUBAHUHU

U OCBOECHUU CKBA’KUH, 4 B OJJHOM «OypTE»
KOJTIOOMHIa HEO6XOAUMO 70 5000 M TpyOBI, 1160
UX HY>KHO «CPaIIUBATh>.

KoHedHO, Ha paCIIPOCTPAHEHUE TAKHUX
HEJICMIEBBIX TEXHOJIOTI U, KAK KOJITIOOMHTOBBIE,
HE MOKET HE OKA3bIBATh BIMHUE MUPOBOU
3KOHOMHUYECKHUI KPU3UC. DTO BIIMAHUE
HEOOXOAUMO PACCMATPUBATD, HA MO B3IJIA/,
MIPEX/E BCETO B ITOJIOKUTEIBHOM ACIEKTE —
KOI'/Id CHUKEHHE OObEMA 34KA30B HA
JIOBOJIBHO JIOPOTOCTOSAIIIHUE KONTIOOUHTOBBIE
ONEPAIUU OCTABUT UX TaAM, I7I€ 0€3 HUX
MIPOCTO HE OOOHUTUCH. DTO B IEPBYIO OUEPEIb
HUCCIENOBATENBCKHUE U PEMOHTHBIE PAOOTHI
B TOPU3OHTAJIbHBIX CKBA’KUHAX 1 OOKOBBIX
CTBOJNAX. KOJNITIOOMHTOBBIE TEXHOJIOT MU CETOHSA
HEU30EKHO CTAHOBATCS KOMIUIEKCHBIMH,

T.€. COYETAIOIINMHU B CE6E MAKCUMAJIBHOE
KOJIMYECTBO HAUO0s1e€ 3(PPEKTUBHBIX BUJIOB
pabor.

BnnsHue KpU3nca CHU3UT OObEMBI
MPUMEHEHNA KOJITIOOWHIA, HO JJOJIKHO ITOBBICUTD
3P PEKTUBHOCTD U 3HAYUMOCTDb HAUOOJIEE
BOCTPEOOBAHHBIX TEXHOJIOTUH, YTO OOBEKTUBHO

BnusiHMe Kpusnca cCHU3UT 0ObeMbI NPUMEHEHNS
KONTIOOMHra, HO AOMKHO NMOBLICUTb

3 heKTUBHOCTb M 3HAYMMOCTb Hanbonee
BOCTPeOOBaHHbIX TEXHONOMUIA.

JOJIKHO 34CTABUTD IPOU3BOAUTENEN YIIyUIINUTD
HHCTPYMEHTOBOOPYKEHHOCTDb U KOMIIEKTHOCTD
TAKHX YCTAHOBOK.

VUUTBIBAA BBI3BAHHBIE KDU3HUCOM DEAJINH,
KOPPEKTUPYIOTCA U BOIIPOCHI TOATOTOBKH
UHXXEHEPHBIX Ka/1pOB. B uactHOCTH, B TIOMI'HI'Y
B YUEOHBIX IIPOI'PAMMAX CTAJIU YAEISITDh OOJIbIIEC
BHHUMAaHUA CEPBUCHOMY OOCIYy’KUBAHUIO PEMOHTA
HEMTAHBIX U I'A30BbIX CKBAKWH, CYIIEPBAU3UHIY
MPU BBIITOJIHEHUH 3aKA30B HA PA3JIMYHBIE BU/IbI
PEMOHTOB U T.Z. [Ipr 3TOM 00A3aTENBHBIM
3JIEMEHTOM CTAHOBATCA AHTUKPU3HUCHBIE
MEPONPHUATHSA, KOTOPBIE TP OOYYEHUU B
BY3€ JIOJIKHBI 34KJIA/IbIBATHCA B JUIIJIOMHBIE U
KyPCOBBIE ITPOEKTHL.

Poccuiickui HeTECEPBUC, KOTOPOMY
B HAUOOJIBIIEN MEPE COOTBETCTBYIOT
KOJITIOOMHI'OBBIE TEXHOJIOTUU (PA3BUTAS CETD
JOPOI Ha IIPOMBIC/IAX), OyAET O0A3ATEIBHO
Pa3BUBATBCA, U EMY HET AJIbTEPHATUBLL: BEb
KOJITIOOMHI HEOOXOAYM TaM, I'I€ TPYLHO U €CTh
poO6JIEMBI U I'7ie 6€3 HErO B OYKBAJIbHOM CMBICJIE
IIPOCTO HE OOOUTHUCH.

prospects

creativity. As these technologies grow in
quantity and become more efficient, they
will be more and more demanded. Take, for
instance, the design of inflatable packers
that have to be advanced for squeeze jobs
in watered-out horizontal sections and

The influence of the crisis will bring down the volume
of CT application, but it should raise the efficiency
and importance of the most demanded technologies.

additional wellbores, though reliable packers
are also needed for fracturing in such bores.

Also, we should address the problems
of well drilling in Eastern Siberia, where
the productive formations lie beneath 7—-8
NR zones in one well alone. Flushing-out,
completion and development of such wells
requires foam systems and gaseous agents.
One spool of CT requires 5,000 m of tubing;
otherwise the tubing have to be spliced.

Clearly, the development of expensive
CT technologies is influenced by the world
economic crisis. But this influence can be
viewed in a positive way. With total volume
of orders on CT operations down, the CT
will still remain, where it simply cannot be
ignored. In the first place, this is survey and
service operations in horizontal wells and
sidetracks. CT technologies are inevitably
requiring integral design. It means that they
engulf the maximum quantity of the most
effective types of operations.

The influence of the crisis will bring down
the volume of CT application, but it should
raise the efficiency and importance of the
most demanded technologies and make
producers advance their tools and enlarge
the list of standard equipment.

Taking into account the realities prompted
by the crisis, the problem of training
engineering personnel has acquired a new
meaning. For example, Tyumen State O&G
University has started paying more attention
to support manning of O&G service and
supervising service orders. One of the key
elements is anti-crisis studies, which should
be included in term and graduation projects.

Russian oil service, which has a good
potential for the spread of CT technologies
(due to extensive roadnet at the fields) will
be developing and there is no alternative to
it. The coiled tubing is necessary, where there
are problems and difficulties and where it
can’t be done without.
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rOCTb HOMEPA

Kypc - Ha paclumpeHue
HOMEeHKNaTypbl pPEMOHTOB

Holding Course for

Differentation

of Well Workover

B 2ocmaxy acyprana

Bpems konmroourza» K.B. BypouH,
MeHeoxnep no pa3eumiiro OusHeca

romnaruu ILLmomoéepoce (Poccus).

KYV. Burdin, business development
manager at Schlumberger, Russia,
on a visit to Coiled Tubing Times.

«BpeMs KOJATIOOHHTIa>: KOHCTAHTHH
BasnepbpeBHY, pACCKAIKHUTE, IIOZKATYHCTA,
o ToM, Kak IIl1roMmGeprKe HCIIOIb3yeT
KOJTIOOHHI'OBBIE TEXHOJOIHHU B PoccHH.

KoucrantuH bypauH: Hama KoManus
CEroJHA IIPEACTaB/IeHd B POCCUU ONMHHAALIATBIO
KOJTIOOMHT'OBBIMH YCTAHOBKAMH, PA0OTAIOIIUMHU
B PA3JIMYHBIX PETHOHAX — OT ACTPAXAaHCKOI'O
I'a30KOH/JIEHCATHOI'O MECTOPOXKAEHUS 1O
nnardopM Ha CaxannuHe. OCHOBHBIC 3aKA3UYHKY,
4 3TO TAKUE TUT'AHTHI, Kak PocHedTh, [A311pOM,
I'aznpom-ued s, THK-BP, PyccuedTs, Bce
AKTUBHEE CTAJIH BBIOUPATD ONEPALIUU C
HUCNOJb30BAHUEM KOJITIOOMHTA, KOTOPBIE MBI
ocyuecTsaseM. KpoMe TOro, Mol IPEIOCTABIAEM
YCJIYTU AJ11 HEOONBIINX HE(PTEra30100BIBAIOINX
KOMOaHUM. PaboTa ¢ HUMHU JJIs HAC HE MEHEE
BA’KH4, IOCKOJIBKY C OOJIBIIMHCTBOM U3 HUX
HaJIA’KEHBI JUTUTEJIbHBIE YCTONUYHBBIE CBA3HU. TAK,
Hanpumep, ¢ KomnaHnuen «CausiM [leTponeym
JeBeIonMEHT» MBI YCIIEITHO COTPYAHUYAEM
MNPAKTUYECKH C CAMOTO Ha4aJIa Pa3padOTKHU
CaIBIMCKOI'O MECTOPOKACHUS.

Hprae HInmoMb6epske CTPOUT CEPbE3HBIE MTAHEBI
10 PA3BUTHUIO TEXHOJIOIMH, PACIIUPEHUIO
HOMEHKJIATYPbl PEMOHTOB U PELJIOKEHUIO
MHHOBAITUOHHBIX pemeHu ¢ THKT
POCCHUHUCKHUM 3aKa34YHKaM. JJO HACTOAIIETO
Bpemenu lllmomo6ep:xke B 90% ciydaes
NPOBOAMJIA IPOMBIBKHU IpomnIanTa rnocsie I'PIT
1 OCBOEHHE CKBAKHH 430TOM. CETOIHSA MBI
3aHUMaeMcs npopaboTkor HKT ¢ BUHTOBBIMU
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K.B. Bypoun poouscs 30 dexabps 1976 2.6 noc.
Ceemaooapcroe Jloneyrori oonacmu. OKoH9uUL

¢ omauyuem TromeHCKUil Heghme2a308blii
YHUBEPCUMEN 1O CReUUAILHOCTIU <OYperie
HePhMAHBLX U 2A3066LX CKEANCUN», CReUUANUS AU
KPC. Tpyoosyro deamensrocns Hauan 8 1999 200y
nomoururom oypunsusura KPC 6 Cyp2ymcrom
YNPaenenuu noGbIUEeHUS Hephmeomoai
NAGCMO8 U KANUMAJILHO20 PeMOHMA CKEANCUM
(CYIIHIT u KPC). PabomaJs macmepom 6pueadst ¢
yemanosrkamu I HK'T.

B 2001 200y 6bi1 Ha3HaA™eH 80V ULUM UHICCHEPOM
uexa 1no PemoHm) CK8ANCUH C YCMAHOBKAMU
I'HKT. B 2003 200) 3aujuimui OUCCePmaniiio Ha
couckanue cmeneru Kanoudama mexHu1eckKux
HayK no meme Paspabomia u uccieoosarue
MEXHON02ULL USOTAUUU S3AKOSOHHBIX NEePemoKos
8 20DUSOHIMANLHBLX CKEANCUHAX C NPUMEHEHUeM
2ubKUx mpyo6». C oexaodpsa 2004 200a pabomaem

6 Komnaruu dILnromoepoice», 20e nPouLes 1)mao
OM UMICEHEPA-NPOCKIMUPOBULUKA 0O MeHeoxcepa
no paseumuro ousxeca c I HK1 ITocmosHmbii
yuacmmur Korngeperiuu no KoamoouHz08biMm
MEXHONO2UAM U 6HY MPUCKEANCUHHBIM PAOOMAM.
Asmop bonee 20 cmameti no OaHHOU MemamiuKe.

KV, Burdin was born on December 30, 1976 in
Svetlodarskoye, Donetsk region. He bolds a degree
with distinction from Tyumen O&G University, on
specialty "Drilling O&G Wells and Well Workover".
He started bis professional career as an assistant
workover driller in Surgut Department of Oil
Recovery Enbancement and Well Workouver. In
2001 be was appointed the leadmbg engineer of
department for well workover with implementation
OfIC)T units. In 2003 be defendled a dissertation for
Doctor of Engineering degree. The thesis was entitled
Development and Research of Bebind-the-Casin,
Flows Isolation Technologies with CT Application”.
He has been working for Schlumberger since 2004,
where be rose from the position of a design engineer
to manager on CT business devel;gpmentA constant
/‘}am'czpant of Conference for C1 lechnologies and
ell Intervention. Burdin is an author of over 20
articles on the subject.



3260MHBIMHU JIBUTATE/ISIMU, CITYCKOM MOCTOBBIX
npo6ok (CoilFLATE), ciyCKOM aBTOHOMHBIX
reo(pU3nIeCKUX NPUO6OPOB, THIPONECKOCTPYUHOM
nepdopanueit (AbrasiFRAC), pazMenicHuEM B
OPOAYKTUBHOM ILIACTE PA3IMYHBIX XUMUYECKUX
pEAreHTOB, KUCJIOTHBIMHU O6PabOTKAMU, B

TOM YUCJIE C UCTIOJIb30BAHUEM CIIEIIUAIBHBIX
KUCJIOTHBIX cucTeM (VDA-Viscoelastic Diverting
Acid), BO3EHCTBYIONUX CEICKTUBHO TOJIBKO HA
HEMTEHACHIIIEHHYIO 30HY U OJIOKUPYIONUX IIPH
3TOM BOAOHACHIIIEHHYIO, © MHOTUMH JIDYTUMU. DTU
MHOTI'OKOMIIOHEHTHBIE PEATEHTBI HA CETOIHAITHUNI
JIEHb YCIIEITHO IIPUMEHSAIOTCSA BMECTE C
KOJTIOOMHI'OM, KOTOPBII, IO CYTH, CTAJI CPEJICTBOM
UX TOYHOM AOCTABKU. Kypc Ha pacmupenue
HOMEHKJIATYPBI PEMOHTOB 711 HAC CTPATErNYECKUM:
BEJJb PBIHOK CEPBUCHBIX PA0OT CTAHOBUTCS BCE
00JIe€ JKECTKUM U KOHKYPEHTHBIM. YYUTBIBAS 3TO,
HAIlld KOMIIAHUA TPATUT 3HAYUTEIBHBIE CDEACTBA HA
Pa3BUTHE, HOY-X4Y, OOY4YEHHUE CIIEITUATUCTOB.

BK: Kakum o6pa3om B IIL1romGep:xe
OPraHH30BaAH IIPOIECC PA3PAOOTKH U
BHEJIPEHHUA HOBBIX TEXHOJJIOIHIH?

K.B.: B Illmiom6ep:Ke JEUCTBYIOT YETBIPE
TEXHOJIOT'MYECKHX HAYYHO-UCCJIEAOBATEIbCKUX
LEHTPA B PA3HBIX PErMOHAX MMPA, B TOM YUCJIE U
B Poccun, B HoBocubupcke. Hamrert KoMmaHuen
OPraHU30BAH MIHUPOKUN CIIEKTP JIAOOPATOPUA
KJIMEHTCKOU MOAJEPKKHU, KOTOPbIE, KAK IIPABUIIO,
pacnonaraloTcsa NO6JIU30CTU OT MECTOPOXIEHUNA U
NPEIHA3HAYAIOTCA JJIA IIPUKJIAJHBIX UCCIIEAOBAHNHI
O IIPOCHOE 3aKA3YHKA.

BK: KaX/1bI¥ 3aKa3 — pEIIEHHE KOHKPETHOHN
mpooIeMbI?

K.Bb.: ImeHHO Tak. Bce Hamu ucciesoBaTenbCKUe
LEHTPBI pAOOTAIOT UCKIIOYUTEIBHO I10 34Ka3Y.
Ecnu Ha IpOU3BOACTBE BO3HUKIIA IIPOOIEMA,
JIEJIAETCS 3AIIPOC, [IOCIE KOTOPOT'O HAYYHBIN LIEHTP
HA4YUHAET PA0OTATh HA/I HUM U B YKA3AHHBIE CDOKU
Pa3pabaThIiBAET ONITUMAJIBHOE DEUICHUE.

BK: TexXHOJIOTHUH, Pa3Pa0OTAHHBIC
ILtroMGepsKe, Pa3TUIHBI JJIsI PA3THIHBIX
PETrHOHOB?

K.B.: Koneuno. IMeHHO TO3TOMY /11
NpEe3eHTALNN HA 9-U MeXIyHApOSHOMU
KOH(PEPEHIINH 10 KOJTIOOUHI'Y U
BHYTPUCKBA)KMHHBIM Pa60TaM, KOTOPAA IIPOILIA
B CEHTI0pE IIPONLIOro roja B TIOMEHH, MbI
BBIOPAJIN TOJIBKO T€ TEXHOJIOIUH, KOTOPBIE YKE
HAIIUIX YCIEMTHOE IPUMEHEHHE B Poccun. OT1o
CBHUJIETENILCTBYET O TOM, YTO MBI CTPEMUMCH

guest of the issue

Coiled Tubing Times: Konstantin
Valerievich, could you please tell us, how
Shlumberger uses CT technologies in
Russia?

Konstantin Burdin: Our company has 11 CT
units in various Russian regions: from Astrakhan
gas condensate field to platforms in Sakhalin. The
principal contractors are such giant companies
as Rosneft, Gazprom, Gazprom Oil, TNK-BP,
Russneft. All of them demonstrate an increasing
interest in our CT products. Besides, we offer
services for small O&G producersWorking
with them is no less important for us, since we
have long and reliable links with most of such
companies. For example, we’ve been successfully
cooperating with Salym Petroleum Development
since the very beginning of Salym project.

At the moment Schlumberger makes serious
plans to offer our Russian clients the new
technology development, differentiation of well
workover jobs, CT innovation solutions. Up to
the present time Schlumberger made proppant
flushing after hydrofracturing and stimulating
wells with nitrogen in 90% of operations. Today
we perform tubing treatment with the help
of downhole drilling motors, lowering bridge
plugs (CoilFLATE) and autonomous geophysical
instruments, abrasive jet perforation (AbrasiFRAC),
disposal of chemicals in the pay zone, acid
treatment, including special acid systems (VDA-
Viscoelastic Diverting Acid), producing a selective
impact on oil-saturated zone and blocking the
water-saturated one and many other jobs. These
polymict reactants are now successfully applied
with the CT, which became an instrument of their
precise delivery. Holding course for differentiation
of well workover jobs is a key priority for us, since
the well service market is getting more tough and
competitive. That is why our company spends
substantial resources on development, know-how
and education of specialists.

CTT: How does Schlumberger organize
development and introduction of new
technologies?

K.B.: Schlumberger has 4 research &
development centers worldwide, including
the one in Novosibirsk, Russia. Our company
has organized a wide range of client support
laboratories, which, as a rule, are located in close
proximity to the fields and are meant for applied
research requested by customers.

CTT:Is every order a solution to some
problem?
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HC IIPOCTO PCKIAMUPOBATH CBOU HOY-XAy, HO U

JACMOHCTPHUPOBATH IIOTCHIWUAJIBHBIM 3dKA349YHKaAM TO,

9TO MOKHO IIPUMCHATD YKC CCTOAHS.

BK: KOHKypeHTHasa 60pb0a Ha pIHKE
CEPBHCHBIX YCJAYT IIPEAIIOIATAET B YHCIIE
IMPOYHX MEP COXpPaHEeHHE HH(POPMAITHH.
HaCKOJIBKO AaKTYaJIBHBIM OCTA€TCS BOIIPOC
TEXHOJJOTHIECKOH TaHHBI 1A [Iliromo6ep:ike,
BE/Ib NIHJIO, KAK H3BECTHO, B MEIIIKE HE
YTaHIIb?

K.B.: YV Hamel KOMIAaHUHM JOCTATOYHO
JKECTKUI CTAHJAPT IO 6€30MaCHOCTHU
U 3AIUTE HAIEN NHTEJJIEKTYAJIbHOMN
COOCTBEHHOCTH. Bce pa3paboOTKU NATEHTYIOTCSA
MEX/YHAPOJHBIM TATEHTHBIM AT€HTCTBOM,
HONMy4aioT cepTudukatel Hlmombepxke
NOCTOAHHO BEJET UHHOBALTMOHHBII ITOUCK
YHUKAJIbHBIX, OITUMAJIbHBIX PEIMIECHU,
HENPEPBIBHO BHEJIPAET HOBBIE TEXHOJIOTUH
U IPOMATAHJUPYET UX. B 4aCTHOCTH, B
HUCCIENOBATENBCKUX HEHTPAX, YIOMAHYTBIX
BBIIIIE, IPOBOJASATCA JHU OTKPBITHIX JBEPEW, Ky
MNPUIVIAMAIOTCA HAIIN 3AKA349HUKH.

BK: Kak KOMIIaHHA OCYyIIECTBIAECT
BBIOOP O0OPYIOBAHUA?

K.B.: Kak 1 Ha IO60M KPYITHOM MPEATIPUATHH,
Y HAC €CTH CHEIUATUINPOBAHHBIN OTAE,
KOTOPBIA 3aHUMAETCA 3AKYIIKAMH OOOPYAOBAHHUA.
I[TOMUMO 3TOr0, Yy HAC OIPEJIETAEHBI O(PUIIUATbHBIE
MOCTABIIUKH. DTO T€, C KEM HAIA KOMITAHUA
JIaBHO PA0OTAET, KTO JIOKA3aJ1 HA IPAKTUKE
rapaHTUPOBAHHOE KAYE€CTBO CBOEU IPOAYKLIMH.
B odurinanbHble NOCTABIIUKH JOCTATOYHO
TPYAHO MONACTh. BKIIIOYWEHUIO B CITUCOK
MPEAIMIECTBYET CEPBE3HAA PAOOTA IO CPABHEHUIO
MPOAYKTA HA PBIHKE. [IPOBOAATCA TEHIEPHI, HO,
MOCKOJIBKY KOMITAHUA OYEHD OOJIBIIAS, B PA3HBIX
CTPaHaX YCJIOBUA UX IIPOBEJAEHUA HECKOJIBKO
BappupyroTcs. EcTb cBOs cienuduka u'y Poccun.
3a4aCTYIO TPEOOBAHUS, IIPELBABIAEMBIE K
TEXHUKE, IOBOJIBHO BbICOKUE. HO /1151 TOrO
4TOOBI MBI MOIJIA UCITOJIb30BATh POCCUHUCKOE
OOOpPYIOBAHME €IIIE I7e-HUOYIb B MUPE, OHO

JOJDKHO ITPOHTH MEXYHAPOLHYIO CEPTU(MHUKALIHIO,

ITOATBEPIK/IAIONIYIO U I'APAHTHUPYIOUIYIO €TI0
Ka4eCTBO.

BK: Kak, 1o BammeMy MHEHHIO, B OJTH Ka¥-
1Iee BpeMs OyZieT pa3BHBATHCS PHIHOK
KOJITIOOHMHTOBOI'O 000pyaoBaHusa B Poccuu?

K.B.: CeropgHs ppIHOK KOJITIOOMHI'OBBIX YCTAHOBOK

B CUOUPCKOM peruoHe Poccuu JOCTATOYHO
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K.B.: Absolutely. All our research centers are
fully order-driven. In case there is a problem on
the site, a request is made to a research center,
which starts investigating the problems and
comes up with the best solution at a scheduled
time.

CTT: Does Schlumberger offer different
technologies for different regions?

K.B.: Exactly. That is why we presented only
the technologies that were successfully applied
in Russia at the 9th International Conference
on Coiled Tubing and Well Intervention, held
in Tyumen in September, 2008. We don’t
want to only promote our know-how, but also
to demonstrate to potential contractors the

LIJm0M6ep>Ke NMOCTOSAHHO BeAEeT MHHOBALMIOHHbIN
MOUCK YHUKaAJIbHbIX peLLIGHVII;I, HernpepbIBHO
BHeOpAeT HOBbl€ TEXHOJIOTMU U NponaraHaAnpyeT nx.

Schlumberger is in constant search of innovations and
unique, best solutions, it introduces and promotes
new technologies on a regular basis.

developments, which can be applied here in
Russia right now.

CTT: Competition at well service market
means that the information should be kept
confidential. How relevant is the issue of
technological secret for Schlumberger?
You know, you cannot hide an owl in a sack.

K.B.: Our company has tough standards of
security and protection of intellectual property
rights. All the developments are patented and
certified. Schlumberger is in constant search
of innovations and unique, best solutions, it
introduces and promotes new technologies on a
regular basis. For instance, the above mentioned
research centers invite our customers for doors
open days.

CTT: How does the company choose
equipment?

K.B.: Like any big company, we have a
specialized department for purchasing
equipment. Also we have official suppliers. They
are our regular partners, who have proved a
guaranteed high quality of their products. It is
difficult to become an official supplier. Before



HACBHIIIEH. bosee Toro, B 3ToM rofly y>x€ O4€Hb
JKECTKA KOHKYPEHTHAs 60pb6a, 1 HOBBIM
KOMIIAHHSIM, BXOSIUM HA PBIHOK, IIPUJIETCS
JIOBOJIBHO TSIPKEJIO. YTO KACAETCS PA3BUTHS PbIHKA,
TO OH CEMYAC OUYEHD AKTUBHO PA3BOPAUYNBAETCA BCE
JaJplie Ha BOCTOK Poccuu. He cekperT, 4To yxKe UAET
AKTUBHAS Pa3pab0TKA MECTOPOK/ICHUN B SIKyTHH.
AXTHBHO ujieT ocBoeHue CaxanuHa. Tam paboraer
u lllmom6epake. CETOAHSI MHOTME KOMITAHUH,
KOHKYpuUpy 34 3anagHyio CUOUPB, y2KE O6PAIAIOT
CBOM B3IJIs1/1bl HA BOCTOK. [lyMaI0, B GIMKAUIIINE
JIBA-TPU I'OJ1A PBIHOK ITOMUJET TyAd. KOHEYHO, ecin
MUPOBOU KPU3UC HE BHECET CBOM KOPPEKTUBBI.

BK: Kakue TEXHOJIOTHH C HCII0JIb30BAaHHEM
KOJITIOOHMHTIA IIOJYy9aT ITHPOKOE
pacupocrTpaHeHHue?

K.B.: EC/1 TOBOPUTB O Pa3BUTHUH KOJITIOOUHTA
B Poccuu 3a nocnegHue 1eCATh JIET, TO 9TA
TEXHOJIOI'UA CHEIa1d TUTAHTCKUM mar snepen. B
2001 roay s 6BL1 y4aCTHUKOM 2-11 BCEpOCCUICKON
KOH(PEPEHIINHU 1O KOJTIOOMHI'OBBIM TEXHOJIOTUSIM U
BHYTPUCKBA)KUHHBIM paboTaM. Toraa nmpo rub6kyio
TpyOy B POCCHM MOYTH HUYETO HE 3HANU. 51 Habupan
CJIOBO «KOJTIOOMHI» B PYCCKOSI3BIYHOM Google u
HAaXO/WJI BCETO [IBE UJIN TPU CCBLIIKH, KOTOPHIE,
K4K [IPaBUJIO, KACAIUCh TN60 CypryrHedrerasa,
nePBLIM B POCCHMM NOCTABUBIIETO HA IOTOK
3TU TEXHOJIOTHUH, TUOO BBIIEYITOMAHYTON
KOH(pepeHINH. CErofgHA MOXKHO YBUJIETD yXKe
HECKOJIBKO TBHICAY CCBLIOK.

BK: HageeMmcs, 4TO €KerojgHasd, y>Ke JaBHO
IOJIYYHBIIAA CTATYC MEXXKIYHAPOTHOM,
KOH@EePEeHIH I IO KOJITIOOHUHIOBBIM
TE€XHOJOTHIM U BHYTPHCKBAKHHHBIM
padGoram, OJHUM U3 OPrAHU3ATOPOB
KOTOPOH ABJIAETCA HAII Ky PHAJI, ChIT'paaa
HE MOCJIEIHIOI0 POJIb B PACHIPOCTPAHEHUH
uHbOpPMAIHH O IPOIPECCHBHBIX
TEXHOJIOTHAX. 3aMedy, YTO HPAKTHIECKH
HA KAKI0U KOH(EePEeHIITHH OTHUM U3
CaMBIX OOCYKA€MBIX
BOIIPOCOB CTAHOBUTCSA
IIO/ITOTOBKA CIICI[UATHCTOB
JJIs1 CEPBHCHBIX KOMIIAHHUH.
BBICOKOKBATU(PUITHPOBAHHBIX
CEePBHUCHHKOB XpPOHHYECCKH HE
XBaTa€eT. A KaK BEJET KaJPOBYIO
noxutTuky Hiromoep:ke?

K.B.: B IIlmtoM6€epske HanaXeHa
O4YEHDb YETKAA CUCTEMA ITOATOTOBKH MOJIOBIX
NPETEHIEHTOB, IPEABAPUTEIbHO IIPOMIEAIINX
CTpPOruil oT60p. Y HAC ACHCTBYIOT JBAd YPOBHS
MOATOTOBKU MHKEHEPOB: IT0JIEBAS ITOATOTOBKA,

guest of the issue

the company is included in the list, a serious work
on comparing market products is undertaken.
Tenders are held as well, but since the situations
in various countries is different, the conditions of
holding a tender are varied. Russia has its specifics
as well. For instance, the demands to equipment
quality are very high. Nevertheless, in order to use
Russian equipment somewhere else, we need an
international certification confirming its quality.

CTT: What do you think about future
development of CT market in Russia?

K.B.: Today the market of CT units in Siberia is
rather saturated. Even this year the competition
has been especially tough and new companies
entering the market are having hard times. As
for the market development, now it is actively
developing in the more and more Eastern Russian
regions. The active development of Yakutiya and
the Sakhalin fields is not a secret. Schlumberger is
present in these regions as well. Many companies
who compete for Western Siberia turn to the East
today.

I think that in 2—-3 years the market will move in
that direction, unless the global crisis interferes.

CTT: What CT technologies are going to
become the most wide-spread?

K.B.: As for CT development in Russia, the
technology made a major breakthrough over the
last decade. In 2001 I was the participant of the
2nd All-Russian Conference on CT Technologies
and Well Intervention. Hardly anyone in Russia
was aware of the coiled tubing at that time.I
made a search for the words “coiled tubing” in
Russian and Google gave only 2-3 references.
They usually had something to do either with
this very conference or Surgutneftegaz, which
was the first Russian company to launch CT
technologies into commercial production.Today
one can found several thousand references.

CeropHsa MHoOrve KoMnaHmu, KOHKYpupys 3a 3anagHyto
Cnbups, yxxe obpalualoT cBom B3rnaabl Ha BocTok.

Many companies who compete for Western Siberia turn to
the East today.

CTT: Hopefully, the International
Conference on CT Technologies and Well
Intervention, in the organization of
which our journal takes part as well, has }
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TOCTb HOMEPA

3aTeM II€PBas MIKOJIA, 3AKPEIIEHUE ITOYYEHHbBIX
3HAHUU B pab0OTE U BTOPA HIKOJIA, TIOCJIE OKOHYAHUS
KOTOPBIX BBITYCKHUK OOS13aH HAMMHUCATD U 3aIIUTUTH
MHPOEKT — HAYYHYIO pAOOTY C 9KOHOMHUYECKUM
060CHOBAHHUEM. B cCpeiHEM HA HOATOTOBKY OHOT'O
CIIELIMATIUCTA HEOOXOJUMO TPHU r'OJa.

Ka/1y10 BECHY MBI OTOMPAEM IPETEHEHTOB B
nepenoBrIX By3ax Poccun. ECTECTBEHHO, KAK U JTIOO60H
pabdoTOAATEND, CTAPAEMCS IIPUTTIAIIATD CAMBIX
Jydmux. OZHUM U3 BAXKHBIX TPEOOBAHUH, IOMUMO
BJIAJIEHUS CIIELIUAJIbHOCTDIO, ABJIAETCA XOPOIIEe
3HAHUE AHTJIMHUCKOTO S3bIKA. Bejb KOMIAaHU S
MEXJAYHAPOAHAA, HO, HECMOTPS HA 3TO, 95% ee
nepcoHana B Poccun — mecTHbIE Kaapsl. [Inomoepxe
UJET IO IyTH BOCIIMTAHUA KaZJPOB U BOOPYKEHUSA UX
CIIEUaJIbHBIMHY 3HAHUAMU, 44ANTUPOBAHHBIMU A1
KaKJ0U CIIEUATIbHOCTU MHAUBUAYAJIBHO.

Hasepnoe, Bol yxxe cabimany, uto HInmombepske
OTKpbLIA 60IBIION YUEOHBIN IEHTP B TIOMeHH, rae
U IIPOBOAUTCA IIOATOTOBKA HAIIMX CHEHUAIUCTOB U
UHXXEHEPOB.

LLintombBepike — KOMNaHUA MeXayHapoaHas, HO, HECMOTPS
Ha 3To, 95% ee nepcoHana B Poccnm — MecTHble Kagpbl.

Though the Schlumberger is an international company, 95%

of its personnel in Russia are local specialists.

BK: Kakyro poiasb, Ha Bau B3ri1am, B
IOBBIIICHUH KBATH(PUKAITHH CIICITHATHCTOB
MOZKET CBII'PATh HAYYHO-IIPAKTHIECKH I
KypHan?

K.B.: HXXeHEPBI-HEPTAHUKHN, OCOOEHHO
CpeAHEE 3BEHO, PACTYIUE CIIELTUATUCTHI TAHYTCS
K 3HAHUAM U NIEPEAOBBIM TEXHOJIOTUYECKUM
pemeHusam. Y 3TON KATErOPUU YUTATEJIEH HAyIHO-
NPAKTUYECKHE CIIEIUATTU3UPOBAHHBIE U3/IAHUSA
O4EHBb BOCTPEOOBAHBI. TaKKe HAOTIOAAETCA OOIBIION
UHTEPEC U CO CTOPOHBI 3AKA34NKOB, KOTOPBIE
XOTSIT BBIOPATD U NOJIYYUTh HANOOJIEE NOAXOAAIINE
TEXHOJIOI'MH JIJIA PEMIEHUA KOHKPETHBIX 34/1a4 Ha
MECTOPOXJIECHUAX, Y3HATD, KAKHE PA0OOTHI BO3MOXKHHBI,
KaKOH MOJPAJIYHK CIIOCOOEH UX KAUECTBEHHO
NpPENOCTABUTD.

BK: Hamx >XypHaJI CTPEMHTCA HMEHHO K 3TOMY:
CTATh MOCTHKOM MEKIY IIPOU3BOIHTELAMH

060PYIOBAHHUSA, CEPBHCHBIMH KOMIIAHHAMH H
3aKa3YHMKAMH HX yCIyI. ©

Bena 6eceny I'annua AXOHTOBA, <BpeMs KOJXTIOOHHIA»
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had no small share in the promotion of
the advanced technologies. Almost every
conference raises the problem of training
specialists for service companies. Highly
qualified specialists are very scarce. What
is the personnel policy of Schlumberger?

K.B.: Schlumberger has a streamlined system
of training young specialists, who are thoroughly
selected. We have two levels of training
engineers: field training, then their first school,
which gives reinforcement of practical learning
and the second school, after which the graduate
is obliged to write and defend a project, which is
an scientific work with economic assessment. It
takes about three years to train a one specialist.

Every very spring we select potential
candidates from the best universities of Russia.
Naturally, like any employer we try to choose the
best ones. One of the principal requirements,
beside perfect knowledge of specialization, is
a good command of English. Though
the company is international, 95%
of its personnel in Russia are local
specialists. Schlumberger prefers to
train specialists, equip them with
special knowledge, individually
adapted for each specialization.

You must have heard that
Schlumberger opened a large training
center in Tyumen, where specialists
and engineers are trained.

CTT: What can be the role of
scientific&practical journal in advanced
training?

K.B: Oil-engineers, especially middle
managers and entrants, aspire after knowledge
and advanced technical decisions. Specialized
scientific and practical issues are in high demand
among this bracket of readers. There is also a
great interest of customers willing to choose
and receive the most advanced technologies
for meeting specific objectives at oilfields and
choosing the most suitable technologies. Such
customers are eager to learn about the available
operations and contractors able to provide
quality services.

CTT: That is the objective of our journal.
We would like to bridge equipment
producers, service companies and
customers. @

Galina YAKHONTOVA, Coiled Tubing Times



Coiled tubing

BPEM4A KOJTTIOBUHTA

MABHAf HOBOCTU XYPHAI TEXHONOTNK ®OPYM KOH®EPEHL A PEKJITAMA KOHTAKTbI

www.cttimes.org

OBHOBJIEHHbIV ON3ANH CAUTA

OOHoBNEHHan NoLllaaKa canTa paccinTaHa
Ha [IONITOCPOYHOE Pa3BUTUNE U CO3aaHNE
NonNynapHOro nopTana no ooMeHy MHEHUSIMU
MeXxay crneumanmuctamm B obnact KonTioOMHIroBbIX
TEXHOJIOMMN U BHYTPUCKBAXMHHbIX PaboT, Kak
npou3BoAUTENS MU 00OPYAOBaHMS, TaK

N NOCTaBLUMKaMM CEPBUCHbIX YCYT.

BO3MOXHOCTb OCTABJIATb KOMMEHTAPUW

[MosBMnack BO3MOXHOCTb OCTaBNATb KOMMEHTapnm
KO BCEM MaTepUaam, pa3sMeLEHHbIM Ha cauTe.
Takum o6pa30M, Ha canTe MOXHO BECTN ANUCKYCCNN
Ha aKTyaJlbHbl€ TEMbl O COBPEMEHHOM Heq)TecepBMce,
BHYTPUCKBa>XUHHbIX pa60Tax, KONTIOOMHIroBbIX
TEXHONOIrngx.

HOBbIE TEXHOJIOT'N TKPC

Ha Hawem nopTane npeacrasfieHa Hanbonee
nonHas MHhOPMaLUSA O HOBbIX TEXHOMOMMAX
BHYTPUCKBaXXWHHbIX paboT, X pa3BUTUU U

o |
BHegpeHUN. TemaTnyecknm oxBaT BKtOYaeT =44
B Ce0s OnbIT MPUMEHEHNS COBPEMEHHOIO /‘
obopypoBaHusa TKPC, B T4Y. KONTIOOMHIOBOrO, a TakXe gy

MHHOBALIMOHHbIE peLleHns, HanpaBJlieHHbIE
Ha pa3BuUTne 4aHHOU OTpacin.

HOBbIE BO3MOXHOCTW /19 PEKNTAMOJATEJIEN

[MOKas NnonnTMKa pas3MeLLeHMs peKambl Ha canTe
Mo3BONSET peknamogaTensm BblovpaTb Hanbonee
npvemMnemble opmMaTbl: GaHHEpPbI Pa3HbIX Pa3MepPOoB
N Ha Pa3fIMYHbIX CTPAHWULLAX CalrTa, NPecc-penussi,
peksiama B CTaTbsIX, TEMaTU4eCckme cTaTbn, 0030pbl,
aHanUTU4ecKne MaTepuasnbl CrneuyanmcToB.




NHHOBAIIM

rNMOBAJIbHOE TEXHOJIOMMYECKOE
NMPEBOCXOACTBO

GLOBAL TECHNOLOGICAL SUPRENACY

B anesape 2009 200a eoyuue negmeza3osole In January 20009, the leading oil & gas
HOBOCIIHbLE A2eHINCINEA COOOULUIILL O TMOM, news agencies announced that Global
umo komnanus Global Tubing nauana Tubing, LLC bad begun producing
npou3soo0cmeo 2uoKoil mp)ovlt Ha HOBOM coiled tubing from its brand-new
npeonpusamuu 8 /leitmone, Texac. Oma manufacturing plant in Dayton, Texas.
KOMNAHUS, KOMOPAL BbIXOOUM HA PLIHOK This Company, which is entering the
8 HblHeulHell Henpocmol SKOHOMUYECKOL market despite the current economic
CUMYyauUUL U KOmopas 20moe6a 6HeopPANTb environment with the commitment
HOBbLE 1MEeXHONI02UL U OCYULECINBIANND to deliver advanced coiled tubing
cepBUCHOe OOCIYICUBAHUE HA 8bLCOMATIULEM technology and unmatched customer
Ypo6He, 60 MHO20M YHUKANLHA. Haulem) service, IS unique in marn) senses.
Koppecnoroerm) yoaiocb nob6eceoosams Our correspondent was lucky to meet
¢ npeocmasumenamu Global Tubing Global Tubing team members at the
Ha KOHGEePeHyULL U BbICINABKE 110 recent 2009 SPE/ICOTA Coiled Tubing
KOJUMIOOUH20BBIM MEXHOJIOUAM U and Well Intervention Conference and
srympuckeanrcurmrovim pabomam SPE/IcoTA Exhibition and visit its state-of-the-art
2009 6 Byoneroce u noowl8amas Ha HOB0M manujfacturing complex. This article
3aeo0e komnaruu 8 /letimorie. Ce200HA Mol summarizes results of this fascinating
pacckaxcem 06 IMom YHUKAILHOM ONbLIME. experience.

omnanusg Global Tubing, cozgannas ormed in April 2007 to meet growing worldwide

K B anipesie 2007 roga ¥ IpHU3BaHHASA F demand for coiled tubing products and related

YAOBIETBOPUTD PACTYIIUH MUPOBOH services, Global Tubing manufactures the widest
CIIPOC Ha KOJNTIOOMHIOBYIO IPOAYKIINIO U selection of coiled tubing in the industry. Sizes range
CONYTCTBYIOIINE YCJIYTH, IPEAIATAET CAMBIA from three-quarter inch outside diameter all the way up
IMHUPOKUH CIIEKTP TUOKOH TPYOBI B OTPACIH: to five inch, with the widest range of wall thicknesses:
BHEMIHUI grameTp oT 19,05 no 127 mm (3/4-5 from 0.080 to 0.337 inches. Commenting on the

JIOMMOB), TOJIIIIUHA CTEHOK — OT
2,032 10 8,56 mm (0,080-0,337
JornmMa). KomMmenTupys pemenume

O CO3JIaHUU KOMITAHUH, C,

Pob6epTt bany, npeacenaresnb

COBETA TUPEKTOPOB U IVIABHBIN
UCIIOJIHUTEIbHBIA JUPEKTOP

Global Tubing, ormeTnmn: <Maes
COCTOS1JIA B TOM, YTOOBI CO3/1ATh
KOMMIAHUIO, OTIIMYHYIO OT OCHOBHBIX

The edge of the Company is based on three principal things:
TEAM, TECHNOLOGY and SERVICE.

KOHKypeHTOB (Quality Tubing u Tenaris). decision to launch the company, C. Robert Bunch,

HacTao BpeMs 1 TPETBErO KPYITHOTI'O Global Tubing Chairman and CEO, said: “The idea was to
UI'DOKA HA PBIHKE, TAKOT'O, KOTOPHII ObI create a company different from the principal existing
CHENUATTU3UPOBAJICA UCKJIIOUYUTEIBHO HA competitors. It was time for the third major participant
MPOU3BOACTBE F'MOKOM TPYOBI U COTYTCTBYIOIIEM in the market; the one that would be focused exclusively
cepsuce». I[1o cnosam baH4ua, KOHKYPEHTHOE on the coiled tubing business and provide a focus on
MPEUMYIIECTBO KOMITAHWUY OA3UPYETCA HA customer service.” According to Bunch, the edge of the
TPEX OCHOBHBIX COCTaBIAIOmMUX: KOMAHJIA, Company is based on three principal things: TEAM,
TEXHOJIOTVH, CEPBHC. TECHNOLOGY and SERVICE.

20 Ne3 (028) Uions / June 2009



KOMAHOA

<1 O4EeHDb TOBOJIEH KOJIJIEKTUBOM. HaM y1a710Ch
MIPUBJIECYD JIYUIIUX CIETUATUCTOB B OTPACIN», —
yrBepxKaaeT bany. Eciiu mofgcynuTaTh COBOKYITHBIN
OMBIT 22 COTPYAHMUKOB KOMIAHUH, TO ITOJIYYUTCA
omesoMsIsIonas nudpa — 6osnee 211 net. Hekotopsie
cnennanucTel Global Tubing y4acTBOBa/IM B CO3AaHUA
JBYX IPYTHX BEAYIIHNX KOMIIAHUNI — [IPOU3BOLUTEIIEH
ru6Kor Tpy6e! — Quality Tubing u Tenaris.

BoT b KPaTKUI 0630p KAPbEPHBIX JTOCTUKEHUI
wiIeHOB KoMaHbl Global Tubing. C. Po6epTt banu
uMmeet 6osee ueM 30-JIETHUH OIBIT B HE(PTECEPBUCHON
OTPACH, ABJIAACH OBIBIIUM IVIABHBIM
UCIIOJIHUTEIBHBIM JUPEKTOPOM Maverick Tube Corp.
(Bnanesuieit Precision Tube). Ponuu I bBong, Buiie-
NPE3UIEHT, OTBEYAIONUH 34 IIPOU3BOACTBO, 17 neT
3aHUMAJI BEYIIHUE PYKOBOJAIINE JOJKHOCTH B
Precision, ©uMeeT OIBIT yIIPABIECHUA IIPOU3BOACTBOM
ru6ko Tpy6el B Otis Engineering. ITocy>KHOI CITUCOK
Hyrmaca C. Yunnepa, BULle-TIPE3UIEHTA 10 ITPOJAKAM
Y MAPKETUHTY, HACUUTBIBAET 60see 30 neT B cpepe
JIOOBIYM U PA3BEAKH HEPTHU.

TEXHOJIOTNN
Global Tubing BHEpUIIA P MHHOBAIIMOHHBIX
TEXHOJIOIUH B IPOU3BOJCTBEHHBII ITPOLIECC.
KoMmnaHus ABJIAETCS €AUHCTBEHHBIM
MPOU3BOAUTENEM T'MOKOM TPYOBI, UCITOb3YIOIIHUM
POTALIMOHHYIO CBAPKY TPEHUEM J1JIs1 COCJUHEHU
KpPAa€eB IITPUIICA. DTA TEXHOJIOT U INUPOKO

IIPUMCHSACTCA B ABHAKOCMHUYECKON IIPOMBITIVICHHOCTH.

Ponnu bon nosacHsaeT: < IJpuMeHeHne poTalHMOHHON
CBAPKU TPEHUEM 3HAYUTEIBHO YIYYIIAET KA4€CTBO
TPyObl. AHTUKOPPO3UIHBIE U YCTAJIOCTHBIE
CBOMCTBA 'MOKUX TPYO, IPH U3TOTOBJIEHUN KOTOPBIX
MIPUMEHSIACH 3TA TEXHOJIOI' M, 3HAYUTEBHO JIY4Ille
O CPABHEHHIO C TUOKMMU TPYyOAMHU CO CBAPHBIMHU
LIBAMU, BbIIIOJIHEHHBIMU TPAJAHULIMOHHOU AYyTOBOU
CBAPKOL».

CyTb IIPOLIECCA POTALIMOHHON CBAPKH TPEHHUEM
3aKJ/II0YAETCA B CIIEAYIOMEM: IO JEUCTBUEM HAI'DEBA
MPU TPEHUH U 1e(POPMALTUN METAII PA3MATIAETCS,
IIPOUCXOAUT «IIEPEMEIIUBAHNE> U COEAUHEHUE JBYX
MOJIOC IIOJ JABJIEHHUEM C IIOMOILBIO BPAIIAIOIIEIOCs
MHCTPYMEHTA (PHUCYHOK 1).

Pucynox 1 - Pomayuonnas ceaprxa mpenuem

Figure 1 - Friction Stir Welding

innovations

C.PoGepTr BAHY
C.Robert BUNCH

TEAM

“I've been very pleased with the team. We’ve attracted
some of the most experienced people in the industry,”
Bunch asserts. With over 20 members currently, Global
Tubing personnel have an aggregate of 211 years coiled
tubing manufacturing and service experience. Several
members of the Global Tubing team participated in the
founding and start-up of the other two coiled tubing
manufacturers - Quality Tubing and Tenaris.

We’ll give you a brief sketch. C. Robert Bunch, Chairman
and CEO, has more than 30 years experience in oil
service industry, being former CEO of Maverick Tube
Corp. (owner of Precision Tube). Rodney G. Bond, vice
president of operations, spent 17 years with Precision Tube
Technology, occupying leading management positions,
after field experience that involved using coiled tubing
at Otis Engineering. Experience of Doug Wheeler, vice-
president of sales and marketing, includes more than
30 years in the exploration and production industry,
most recently with ION Geophysical. Ray Rowland, the
Company’s Manager — Mill Operations, has over thirty
years experience manufacturing tubular products,
including 10 years as Precision’s mill manager.

TECHNOLOGY

Global Tubing is a leading innovator in coiled tubing
technology.

The company is the only coiled tubing manufacturer
using friction stir welding to join strip ends. This
technology has been used extensively
in the aerospace industry. Rodney Bond
explains: “Applying friction stir welding
is considered to be a real benefit in
terms of tube quality. This technology
should result in better fatigue life as well
as improved resistance to corrosion
compared to coiled tubing containing bias
welds performed with conventional arc
welding techniques.” }

d

Ne3 (028) HMions /June 2009 21



MHHOBAITUU

B orimnume oT TpagiuLiOHHONM JYTOBOU CBAPKU
3Ta TEXHOJIOI'US OOECTIEUUBAET CTAOUIIBHYIO
MEJKO3EPHUCTYIO MUKPOCTPYKTYPY U MEHBIIIHH
Ppa3bpOC MEXAaHUYECKHUX CBOUCTB IO CEYEHUIO
CBAPHOI'O LIBA (PHUCYHOK 2). Pesynbrarom
ABJIAETCS OOJIEE TIPOYHOE U HAJIEKHOE
COEMHEHMUE, TTIOBBIIIAIONIEE CPOK IKCILUIYATALIUA U
3KOHOMMUYECKYIO 3(P(PEKTUBHOCTD THOKOH TPYOBL.

B nonosHeHne K yny4neHHbIM YCTAJIOCTHBIM
XAPAKTEPUCTHUKAM, AaHTUKOPPO3UUHBIM
CBOMCTBAM, [TIOKA34TEJIAM HAJEKHOCTU U KAYECTBA,
IIPEUMYINECTBAMH 3TOM NTHHOBAIIMOHHOM
TEXHOJIOI'MH ABJIAIOTCS MEHBIIIEE HETATUBHOE
BO3/JIENICTBUE HA OKPYKAIOMYIO CPEAY U OOJIbIIAS
©6€30ITaCHOCTD INNPOU3BOACTBEHHOTI'O ITPOLIECCA.

K apyrumM MTHHOBAIIMOHHBIM PEIIEHUAM,
COCTABJIAIOIIUM OCHOBY TEXHOJIOI'HYECKOI'O
npesocxoacTsa Global Tubing, oTHOCATCA HOBEUIINE
TPyOO(POPMOBOUYHBIE TEXHOIOI'UH, IIPOLIEAYDbI
KOHTPOJISI KAYE€CTBA U CEPBUCA.

CEPBUC

Global Tubing npeaaraeT MUPOKUU CIEKTP
KOJITIOOMHI'OBBIX CEPBHUCHBIX YCIYT: HAMOTKY THOKOM
TPYOBI Ha KATYIIKY, CBAPKY, THAPOHUCIIBITAHUE,
MOHTA U NPOPUIAKTUIECKOE OOCTY>KHUBAHUE. «MBbI
MOJIATAEM, YTO HAITYy KOMITAHUIO XaPAKTEPU3YET
HEIPEB30M/ICHHBIA YPOBEHbL CEPBUCHBIX YCJIVT,
OINEPATUBHOCTUA ¥ BHUMAHUA K IOTPEOUTEITIO,
ITOCKOJIbKY MBI BBIODAJIM 3TO OHUM U3 CBOUX
NIPHOPUTETOB», — MOJYEPKUBAET baHu.

NnPON3BOACTBO

HMuHoBanunoHHble TexHonoruu Global Tubing
IIPUMEHSIOTCS HA HOBOM 34BO/IE IO IPOMU3BOJICTBY
ru6Kou TpyOsI B leriTone. [Ipegnpusarue
PACHONOXKEHO HEJTAJIEKO OT JKEJIE3HOU JOPOT'Y,
KPYIIHBIX aBTOCTPAJ ¥ NOPTA XBIOCTOHA.

Ha teppuropuu B 61 aKp B 45 MUHYTAX €3/IbI
OT LIEHTPA XbIOCTOHA HAXOAATCS HATh 3JAHUL:
AIMUHHUCTPATUBHOE, 1BA TPYOO(POPMOBOYHBIX 11€XA
€ J1a6OPATOPUAMH, IEX HAMOTKH U LIEX CEPBUCHOI'O
06CIykMBaHUS. Ha 3aBOJICKOI IIJIONIA/IKE
HUMEIOTCA YETBIPE MOCTOBBIX KPAHA, 324444
KOTOPBIX — YMEHBIIUTD 3aBUCUMOCTD OT BUJIOYHBIX
IIOTPY3YUKOB U ITOBBICUTB 6E€30ITACHOCTD TPYZA.

Co6CTBEHHAS ANEKTPONOACTAHIIUS OOECIICYUBAECT
oecrepeboHOE CHAGKEHUE AJIEKTPOIHEPIUEN U3
OCHOBHBIX JIMHHUU 3JIEKTponepeaad. «Mbl HAXOJUMCS
PAAOM C BBICOKOBOJIBTHOM JIMHUEN JIEKTPONIEPENAY
HanpsokeHnueM 138 000 BoJIbT. Mbl HOCTPOUIIN
COBGCTBEHHBIE PACIIPEAEIUTENBHOE YCTPOUCTBO U
MOJCTAHIIUIO JUUIA ITOJIYYEHU 3HEPTUn. Hanuuaue
COBCTBEHHOM PACTIPENETUTEIBHOM IMHUU
CO3/Ja€T MPEUMYIIECTBO, BEABL Y HAC HE OBIBAET
IIPOCTOEB, BBI3BAHHBIX KOJIEOAHUAMH MOIITHOCTH,
XAPAKTEPHBIMH I PACIIPEETIUTENBHBIX TIMHUH
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CeapHoe coeounenue,
NORYHeHIHO0e C NOMOULLIO

Ceaproe coeounenue,
NOMYHUEHHOe C NOMOUBIO  NAAIMEHHO-0Y208011

Poauu I. BOH]L
Rodney G. BOND

The welding process goes as follows: the base material is
softened by frictional heat into a plastic state and “stirred”
together with a rotating tool without the necessity of filler
material or melting. Base metals are softened by frictional
and deformation heat, stirred, and forged together (Figure 1).

This approach produces a finer grain structure in the
weld area and eliminates solidification defects, property
variations across the weld zone and cast-like weld
characteristics common with arc welding (Figure 2).

The result is a stronger, more reliable weld that promotes
longer life and cost effectiveness.

In addition to improved fatigue life, resistance
to corrosion and better joint reliability and quality,
benefits of this step-change technology include reduced
environmental effect, and safer manufacturing. Among
other innovations, forming the Company’s technological
supremacy, are the latest tube milling, inspection and
service technology available today.

ceapru

Ui ceapKi

Friction Stir Weld (FSW)  Plasma Arc Weld (PAW)

pomayuorHo

Pucynox 2 - YryuuieHHaaA MeNK03ePHUCINAA MUKPOCMPYKmYypa

Figure 2 — Improved Grained Microstructure



OO6IIETO NTOJIb30BAHUA», — KOMMEHTHUPYET PogHN
BOH/1, KOTOPBIH JTI0OE3HO COIVIACUIICS II0OKA34Th
IIPOU3BOJCTBO.

ITpu BxOJE B TPYOO(POPMOBOUYHBIN LIEX CTOSAT
MOJCTABKM C HAMOTAHHBIM CTAJIbHBIM IITPUIICOM.
ITepBBIM 3TAIIOM B IIPOU3BOJCTBE I'MOKOM TPYObI
ABJIAETCA HAPE3KA IITPUIICA U3 JIMCTOBOM CTAJIH,

U 3T4 9Y4CThb PA0OTHI OOBIYHO BBIIIOJIHAETCS HA
CTIEIUAIU3NPOBAHHBIX IIPOU3BOACTBAX. TONIINHA
LITPUIICA OIIPEAESIET TONUHY CTEHKU Oy 1yIIei
I'MOKOM TPYOBI, 4 IIMPUHA — BHEIITHUMA JUAMETDP.

B ommume ot cBouxX KOHKypeHTos Global Tubing
34KA43bIBAET CTAJIb AMEPHUKAHCKOT'O IIPOU3BO/CTBA.
JIncrosas cranb B CIIIA TpOU3BOANTCA C
HUCIIOJIb30BAHHUEM TEXHOJIOT MU HEIIPEPBIBHOI'O
JINTBA U TOPAYEN IIPOKATKU 1151 JOCTUXKEHU A
HAMTYYIINX XUMHUYCCKUX 1 MCXAHUYCCKUX CBOMCTB.
[Nonanas Ha npeanpustue Global Tubing, cTane
MIPOXOAUT MPOBEPKY HA COOTBETCTBUE TEXHUYECKUM
XAPAKTECPUCTUKAM.

Bropoti aTan npounssoaCTBEHHOI'O IIPOLIECCA
COCTOUT B COEIMHECHUH IITPHUIICA JJIs1 IOy YCHU
JIMCTOBOU 3aIOTOBKU HY>XHOMH JUIMHBL COCIHEHUE
OCYWECTBJIAETCS C UCIIOJIB30BAHHUEM OITMCAHHOU
BBIIIIE POTALMOHHON CBAPKU TPEHUEM. MecTO
COEIMHEHU S HE3AMEJINTEIIBHO IIOABEPraeTCs
MPOBEPKE: «MBbI 06CIIEYEM IIOB C IOMOIIBIO
PEHTIeHOBCKUX jTydeit. HITpUIc ¢ geekTamMu B
06J1ACTH COEJUHEHM S HE IONYCKAETCA K JAJIbHEHIIIEMY
MIPOU3BOJACTBY>.

3aTeM HITPUIIC HYKHOHM JUIMHBI HAMATBIBAETCS HA
HAKOIIUTENbHBIN 6apabaH, KOTOPHIN BBICPKUBAET
J10 55 000 kr (120 000 pyHTOB) Beca. «/lasiee MTPUIIC
IIOCTENEHHO 3aIPABJIAETCA B TPYOO(POPMOBOYHBIH
CTaH, ¥ HAYUHAETCS IIPOU3BOICTBO F'NOKOU TPYOBI», —
rosoput bon/.

[Toa pericTBreM (POPMOBOYHBIX POJIMKOB INIOCKUNA
LITPUIIC HOCTEIEHHO IPHOOPETAET OKPYTIYIO
dopmy. Global Tubing UCMIOIB3YET HOBBI, JIETKO
HEPEHATAKUBAEMBIHN TPYOO(POPMOBOYHBII CTAH
JIBOMHOM NPOU3BOUTEIBHOCTU OT KOMITaHUHU T&H
Lemont.

«CHAa4aJ1a Kpast NITPUIICA 3ATUOAIOTCS, U HTO CAMBIH
CJIOXKHBIH 3TATl TPYOO(POPMOBOYHOI ONIEPALTUN», —
npoposKaeT BoH . 3aKII0YUTEIbHBIN HA60D
(POPMOBOYHBIX POJIMKOB COEAUHSAET J1BA KPasl
LITPUIICA, IOCJIE YETO CHOOPMHUPOBAHHAS THOKASA
Tpy6a OTIPABIISAETCA B CHCTEMY BBICOKOYACTOTHOM
UHAYKIIMOHHOI CBAPKH, KOTOPASI COEJUHSET
Kpast HENPEPBIBHBIM ITPOAOIBHBIM IIIBOM.

Ha 3TOM 3Tare npoucxoauT IpoLecc
ABTOMATU3UPOBAHHOM KOHTAKTHOU CBAPKU

C IIOMOIIBIO O6OPYAOBAHUS /1J151 CBAPKH
MIPOJOIBHBIX IIBOB B TBEPZOM COCTOSIHUHU —
yCTaHOBKHU Thermotool® caMoro nocjaegHero
IIOKOJIEHUS C PETYIUPYEMOM 4aCTOTOMN U
TEXHOJIOTUEN KOHTPOJIS 30HBI TEPMUYECKOT'O }

innovations

Global Tubing provides the most comprehensive
range of coiled tubing services in the industry, including
spooling, welding, hydrotesting, installation and
preventative maintenance. “Being entirely focused on
coiled tubing market, we believe we have an unmatched
level of service and attention to the customer. I would be
disappointed if our customers think we don’t have the
highest level of service, responsiveness and focus,” Bunch
points out.

Global Tubing’s commitment to technology is readily
apparent throughout its new manufacturing complex.
The facility features nearby rail access and is convenient
to major highways and the Port of Houston.

Situated on 61 acres only 45 minutes from Central
Houston, Global Tubing’s five-building campus includes
corporate headquarters, two mill operations buildings
with laboratory facilities, service operations and training
facilities. The mill and service buildings are equipped
with overhead bridge cranes. The use of bridge cranes
significantly reduces reliance on forklifts and improves
personnel safety.

Global Tubing’s own electrical substation provides
clean, uninterruptable power supply directly from
primary transmission lines. “We’re situated next to a
high voltage power transmission line which operates
at 138,000 volts. We’ve built our own switch yard and
substation to pull power off it. Also we’ve put our own
distribution line on the transmission system here. What
that means to us as well as our customers is fewer shut-
downs relating to power fluctuations that typically occur
in public distribution lines. Power fluctuations can shut
a mill down, so we feel like it gives us a little bit of an
edge in ability to meet the operators’ demands”, explains
Rodney Bond, who kindly gave us a tour round the plant.

Asyou enter the mill building, you see racks of raw
steel strips. The first step in tube making is to slice flat
strips from the roll of sheet steel, and this step is usually
performed by a company specializing in this operation.
The strip’s thickness establishes the CT wall thickness and
the strip’s width determines the OD of the finished CT.

Unlike its competitors, Global Tubing currently
sources all of its steel in the United States. The steel sheet
is manufactured using a continuous-cast hot rolling
process to ensure final chemistry and mechanical
properties. Parent strip tests are used to ensure
specifications. }

B oTnnume ot cBomx koHkypeHToB Global Tubing
3aKa3blBaeT CTajlb aMePUKaHCKOro NPOM3BOACTBA.
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HMHHOBAIIMH

BausHuI HAZControl jjis
MOBBIIIEHN KA9E€CTBA
CBAPHOT'O HIBA.

B nponiecce cBapku
HE UCTIOIb3YETCA
NPUCAJOYHBIN MATEPUATI,
OJJHAKO IO 3aBEPIIEHUHN
MPOIIECCa C IBYX CTOPOH
T'NO6KOU TPYOBI OCTAETCA
rpat. Poguu bonj
noscHsAeT: «[1o 3aBepiieHnn
CBAPKH MBI YOUPA€EM I'DAT
C BHEIITHETO ITIOBEPXHOCTH.
B 601bmIMHCTBE Cl1y4aeB
BHYTPH I'DAT OCTAETCH, XOTA
110 TPEOOBAHUIO KJIMEHTOB
MBI yOHPAEM U €TO.
Hcxaroyenue CoCTaBIIsgioT
TPYOBI JUAMETPOM MEHEE
31,75 mMm (1% groiima)».

Wtak, 6narogaps
3a4UIIAIOUIEMY
UHCTPYMEHTY,
IIOBEPXHOCTDb TPYOBI CTATA
IVIAJIKOM. 3aTEM CBAPHOM
IIOB HOPMAJIU3YETCA
C IIOMOIIIBIO
BBICOKOJIOKAJIM30BAHHOTO
UHAYKIIMOHHOI'O
HArpeBa, IOCJIE YeTO
TPy6a IPOXOAUT
HECKOJIBKO JICCATKOB
METPOB BO3AYIIHOTO
OXJIAXKICHHS. «MBbl
OCTY>KaeM TPYOy IOCTENIEHHO, CHAYaJIA BO3/IyXOM,
IIOTOM BOJIOM. ['MOKas TPyOa, BBIIIE AL
U3 TPy60(POPMOBOUHOIO CTAHA, UMEET
32BEIOMO GOJIBIINY TUAMETP, YEM 3aKA3bIBACT
noTpe6uTeNb. II03TOMY ITOCIIE OXTAXKACHUS
TPy6a OTHPABJIAETCA B KATUOPOBOYHBIH IPECC,
KOTOPBIN CXKUMAET €€ JIO 33/IaHHOT'O JUAMETPA», —
pacckasbiBaeT bonn.

Jlanee roToBas NPOAYKIIUS IPOXOAUT IIPOBEPKY
Ha HAJIMYHE HECBAPEHHBIX YYACTKOB WIH IPYTUX
J1e(PEKTOB, KOTOPBIE MOT'YT IIPUCYTCTBOBATh HA
MOBEPXHOCTHU TPYyOBL. KOHTPONHPYIOMAs CUCTEMA
MO/IAE€T CUTHAJI TPEBOTH, €CIU OOHAPYKUBACTCS
JedeKT. «MbI TPOBOAUM JE€(DEKTOCKOIHIO
(paguorpauyecKuii U KanuIsIpHbBIA
KOHTPOJIb, UCTIBITAHUE HA TIOBEPXHOCTHYIO
TBEPAOCTB), KOTOPAs MPU3BAHA NOATBEPAUTD
WUJIU ONIPOBEPTHYTh HAITUYHUE AceKkTa. CUCTEMA
O4YE€Hb YyBCTBUTEIbHAS, IO3TOMY YaIII€ BCETO
HaJIM4HE 1e(PEKTOB HE NOATBEPKAAETCS (TO TO,
YTO MBI HA3bIBAEM «JIO;KHBII CUT'HAJI»), OTHAKO MBI
MPOBEPAEM KAXK/BINA C/Iy4ari», — TOBOPUT Bon,

KOHTPOJIb KA4E€CTBA OCYIIECTBIAETCS B
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The second step in manufacturing process constitutes
splicing the flat strips together to form a single continuous
strip of the desired CT string length. This is performed
with the help of friction stir welding described above. At
once the result is subject to strip splice weld inspection.
Rodney Bond comments: “This is where we X-ray the
weld”.

Then a flat strip of the desired length is put on an
accumulative reel, which can carry up to 120,000 pounds
of strip material. “Once accumulation of the right length
strip is complete, it would be fed into the mill and milled
according to the order”, Bond says.

The CT mill then utilizes a series of rollers to gradually
form the flat strip into a round tube. Global Tubing makes
use of New T&H Lemont Dual Capacity Quick Change
Mill.

“First the edges are curved, and that’s the hardest part of
the strip to form,” Bond continues. The final set of rollers
forces the two edges of the strip together inside a high
frequency induction welding machine that fuses the edges
with a continuous longitudinal seam. This is where the
electronic resistance welding takes place, and it is carried
out with the help of Solid State Longitudinal Seam Welder —
latest generation Thermotool® variable frequency with



HOBbIE TEXHOJIOIMNM.
HENPEB3OWUOEHHbIN CEPBUC.

BALU HOBbIV BbIBOP
FTMBEKON TPYEbI

i | l J KOMnaHMH Global Tubing npousBoauT rubkue
' ' | Tpy6bl M ocyllecTBNAET UX CepBUCHOE
obcny)xmBaHue Ha CBOeM HOBOM COBPEMEHHOM
: ' 3aBoge. 3a cHeT NPUBJIEYEHUA NYULLUX U
- ( OMbITHEMNLWUX CNeLuanmMcToB OTpacsiM KOMNaHuA
M g ' Global Tubing npumeHAeT HOBEWLINE TEXHONOTUU
= | |i M ocyllecTB/IAET HeNnpeB30oMAeHHbIN cepBUC AnA
peanusauuu noaxoaa, NPy KOTOPOM Ha NepBOM
MecTe CTOAT MHTEPECHI K/IMeHTa.

OaHOM U3 HOBbIX TEXHOJIOTMWA, UCMOJIb3YIOLUXCA
B KOMNaHuW, ABNIAETCA poTaLlMOHHAA cBapkKa
TpeHuem, NnpumMmeHAeman ANA COeAUHEHUA
KOHLIOB WITpUNca. TOT 3anaTeHTOBaHHbIN
npouecc No3BosiAeT NOBbICUTb HAAEXHOCTb
CBapHbIX COeANHEHUN U YCTaNOCTHYIO
NPOYHOCTb TPYO6bl NPU 3HAYUTENIbBHOM CHUXXEHUU
BOCNPUMMYUBOCTU K rasibBaHU4e€CKOMm
Koppo3uun. Kpome T0ro, Ha NnpoM3BoAcTBe
ucnosnb3yeTcA HoBelwee o6opyaoBaHue AnA
CBapKMu c perynmpyemon 4acToToMn,
nos3sonAmoLlee NosyyaTb rapaHTUPOBaHHbIN
npoBap Nno Bceu TONWMHE MeTara, a Takxe
camas MOLYHanA B oTpacsiu cuctema oTXxura u
camMble COBpeMeHHble cpeacTBa KOHTPOJA.

Global Tubing npousBoguT u noctaBnAeTr
LUMPOKUIA aCCOPTUMEHT rMOKUX TPy6 pasnuyHoro
AnameTpa, ¢ passIM4HOU TONLIMHON CTEHKM,
Mcnonb3yeT HoBeUllUe TEXHONOMMU 1
obecneynBaeT BbicOYaNLWMA YPOBEHb
obcny>XmBaHUA KJIMEHTOB. [loNONHUTENIbHYIO
MH(OpMaLUIO MOXXHO NOJNTYy4UTb Ha cauTe
www.global-tubing.com unu no ten.
+1-713-265-5000.

GLOBAL

TUBING




MHHOBAITUU

YJIBTPACOBPEMEHHOU TabopaTopuu. T'oTOBad
OPOJAYKIINS UCITBITBIBAETCS HA PACTSKEHUE C
OIIPEJIEIEHUEM NIPEJIEIA TEKYYECTH, IIPEENA
OPOYHOCTH U YAJIUHEHM . Ha 3TOM 3Tane o6pasiibl
OPOAYKILIUYU IPOXOJAT IPOBEPKY MUKPOTBEPAOCTH.
MBI THIATEIBHO NOJIUPYEM TOBEPXHOCTD
U UCCJIEYEM €€ C TOMOIIBIO MUKPOCKOIA.
B 1a60paTOPHU TAKKE €ECTh CTEPEOCKOI],
KOTOPBII ITO3BOJISIET UCCIIEJOBATH OMIEPEYHOE
cedeHre 00pasia». VIBTPA3BYKOBOU aHAIN3
OCYIIECTBIAETCS C TOMOIIBIO KOMITBIOTEPHONU
paguorpaduu, KOTOpas HO3BOJSAET YBETUYUBATD
MacCIITa6 C BBICOKMM Ka4ECTBOM PA3PEIIEHUSA
(PUCYHOK 3).
Bony: «<Kak Bbl BUJIUTE, BCS HAIIIA TPOAYKIIUA
MIPOXOAUT TLIATEIBHBIA MHOI'OY DOBHEBDIH
KOHTPOJBb HA COOTBETCTBUE CTAHJAPTAM KAUECTBA>.

ITocie 3aBepiieHus Tpyo60(hOPMOBOYHOTO
NpOoLECCa U 1a6OPATOPHOIM NPOBEPKHU HA
Ka4€eCTBO I'H6Kast Tpy6a MPOXOAUT OKOJIO TPEXCOT
METPOB BO3AYIIHOI'O OXJIAXK/ICHUSA U IIOMALAET
B ILI€X HAMOTKHU. [IJ1 KaXX/IOT'O JUAMETPA THOKNX
TPy6 CymECTBYET CBOU pa3Mep KaTyHIKU. /171
NPEAOTBPALIEHUS INIACTUYECKON e(DOPMALTUU
TPYyOBI BCJIEJCTBUE IEPETUOOB AUAMETP KATYIIKH
JIOJIZKEH OBITh KAK MUHUMYM B 40 pa3 60J1bIIe
JAUAMETPA TPYOBL

INocne 3aBeprieHnss HAMOTKHU MOCTOBOU KPaH
MEPEMEINIAET KATYIIKY B PEJILCOBYIO TEJIEKKY,
KOTOPas JOCTABJIAET CMOTAHHYIO KOJIOHHY
T'HOKUX TPYO B LIEX CEPBUCHOT'O OOCIYyKUBAHUS,
4 TOYHEE — K TUAPOUCHBITATEIBHON

[na npegoTBpalleHms nnacTnyeckomn gedpopmaunm
TPyObl BCieacTBme nepernbos AnaMeTp KaTyLwKm

JOIMKeH ObITb Kak MMHMMYM B 40 pa3 6onblue
AvameTpa TpyObl.

YCTAHOBKE. BOH/ IPOAOIIKAET: «374ECh Y

HAC JIBE TU/IPOUCIIBITATENIBHBIX YCTAHOBKH:

OfiHA — A4 IPOAYKIUH, IPUXOAAIIEN U3
TPyOO(POPMOBOYHOI'O LI€XA, APYTrasl — IS
CEPBHCHOI'O OOCITYKUBAHUS. TAKMM 06PA30M, y
HAC HUKOT/A HE BO3HUKAET KOH(IIMKTA PECYPCOB».
Kaxxzaa ruIpOUCIIbITATEIbHAA YCTAHOBKA
paccumnTaHa Ha gasiaeHue 10 138 MIla (20 000 PSI).
[Tocuie 3aBepIEHNUA TUAPOUCTIBITAHNA THOKAA
Tpy6a MOACOEAUHAETCA K A30THON YCTAHOBKE JIJI
OYUCTKH. A30T UCITOJIb3YETCA /I PABHOMEPHOTO
pacnpeeneHns aHTUKOPPO3UITHOIO BEMECTBA 10
BHYTPEHHET ITIOBEPXHOCTU I'MOKOI TPYODL }
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HAZControl technology for better weld quality.

This welding process does not use any filler material,
but leaves behind a small bead of steel (weld flash) on
both sides of the strip. “Once the welding is complete,
there would be a weld bead, or scarf as we call it, on the
ID and the OD. After the welding we trim the OD scarf
off the tube. For most products the ID scarf stays in
place, although for some products the customers wish
the ID scarf be removed, and we do it as well. We do not
trim the ID scarf for 1% and less, because it’s too small.”

The mill removes the external bead with a scarfing
tool to provide a smooth OD. The weld seam is then
normalized using highly localized induction heating.
Then it goes though about a hundred feet of air cool.
“We don’t want to cool it too rapidly. We cool it with
treated water after a hundred feet. Shortly after being
cooled it goes into a sizing station. When we mill the
tubing, we mill it over the nominal diameter. This
station squeezes it down to its target diameter,” Bond
explains.

The product is tested to check For unwelded areas or
any defects that might be on the surface of the tube. If
the system detects a defect, it will signal an alarm. “We
perform a number of non-destructive tests (X-ray, liquid
penetrent, a number of surface hardness tests) for either
proof or disproof of this defect. It’s very sensitive, and in
many cases there won’t actually be a defect there, what
we call false signals, but we have to look at every one of
those,” Bond says.

Testing is carried out in sophisticated laboratory
facilities: “We take the string and measure it for yield
strength, tensile strength and elongation. We cut and

mount the samples here for micro-hardness
tests. We polish the surface to a very high polish
and then we inspect it with a microscope. We
also have a stereoscope here, so we can look
at the cross-section in the steel.” X-raying is
fulfilled with the help of computer radiography,
which allows to zoom with enhanced resolution
(Figure 3). “Everything we make has to pass
vigorous multi-stage inspection in quality
standards”, asserts Bond.
Once mill operation is complete, the tubing
goes through almost a thousand feet of air
cooling until it gets to the winder building, where the
tubing is spooled. The spools are for tubing of various
diameters. The spool drum diameter is not less than
forty times the tubing diameter to limit the plastic strain
resulting from bending the tubing around the drum.
Next the spool of coiled tubing is picked with a coil
handler and put into the rail car to be delivered to the
service building,.

Once the spool of tubing has been milled, transported
to the service area, the service crane takes the spool and
transports it to the hydrotesting station. Bond points
out: “We have 2 hydrotesting stations here: one for the
products coming from the mill, the other test station }



ADVANCED TECHNOLOGY.
UNSURPASSED SERVICE.

YOUR NEW CHOICE FOR
COILED TUBING

I lobal Tubing is now producing and
servicing coiled tubing at its new,
state-of-the-art facility. With some of the

best, most experienced people in the
industry, Global Tubing combines advanced
technology and unmatched customer service
to create customer value second to none.

One of Global Tubing’s advanced technolo-
gies is friction stir welding, used to join
strip ends. This patent-pending process is
designed to improve joint reliability and
fatigue life while significantly reducing
susceptibility to galvanic corrosion. Other
mill advances include a variable frequency
seam welder for superior welds across all
thicknesses; the industry’s most powerful
annealing system and the latest in-line
inspection capabilities.

Producing coiled tubing products in the
widest range of outside diameters and wall
thicknesses with the latest, most advanced
technology and comprehensive customer
service...Global Tubing delivers.

Visit www.global-tubing.com or

call +1-713-265-5000.

GLOBAL

TUBING




MHHOBAITUU

Pucynox 3 — Komnstomepnasn paouozpaghus

Figure 3 - Computer Radiographby

HpOI/ISBO,ZICTBO OKOHYCHO: YIIAKOBAHHAA 1

MIPOILIEANIAS OKOHYATENBHYIO IPOBEPKY TMOKAs TPyHA

rOTOBA JJIA TPAHCIIOPTUPOBKU.
IToaBoas ntor Hamer Bcrpeun, Ponau bong,
PYKOBOAUBIIMNH IIJIAHUPOBAHHUEM U CTPOUTEIBCTBOM
39TOI0 MHHOBALIMOHHOI'O IIPOU3BOJICTBECHHOTO
KOMIUIEKCA, ICTIUTCS IVIAHAMU Ha OyAyIIee:

«PacrionoxeHue 06’bEKTOB U 3HAYUTEIbHBIC TIJIOM AT

ITO3BOJISIT IIOCTPOUTH HECKOJIBKO HOBBIX IIEXOB I10
MEPE PACIIUPEHUS TPOU3BOACTBA. Certuac B Global
Tubing 22 cOTpyIHUKA, K KOHILYy TOo/1a OxxuAaeTcs 50,
a 9epe3 ISITh JIET, COIVIACHO IUIAHY PA3BUTUS
KOMITAHUH, HAC OyAeT yxe 300,

MOBAJIbHbIE MEPCMEKTWBbI

ITnansl Global Tubing MO OCBOEHUIO PBIHKA
COOTBETCTBYIOT HA3BAHUIO KOMIIAHUU — OHU
MOHUCTUHE INIOOANBHBL B IEPCIEKTUBE — PEATU3ALIUSA
IPOAYKLINH I10 BCEMY MUPY: HA BirkHeM BocToKe,
B EBpone, CeBepHOI 1 JIaTUHCKOM AMepuke, Poccuu.
ITo cnosam Pobepra banua, Poccusa u ctpans CHI —
IIPUBJICKATEIbHBIA U IIEPCIIEKTUBHBINA PBIHOK JJIS
NPOM3BOAUTENEN THOKOI TPy6hL I'masa Global
Tubing OIEINICSI UHTEPECHBIM HAOIIO[JCHUEM,
KOTOPOE HABEPHSKA OYAET NPUATHO OyIyIIUM
KJIMEHTAaM KOMIIaHUU B Poccuu: «<MIHTEPECHO TO, 4TO
MNPEACTABUTENN PA3HBIX CTPAH, PA3HBIX KYJIBTYD
[O-PAa3HOMY BOCIIPUHUMAIOT HOBBIE TEXHOJIOTUH.
Omnepatopsl CHIA 0ueHb HEOXOTHO BHEIPAIOT
MHHOBAIlMOHHBIE pemeHus. To e XapaKTEPHO U
JULA IpyTUX CTpaH. HO pycCKue U KaHaALbl — 3TO ABE
KyJIBTYPHBIE OOITHOCTH, KOTOPHIE C yIOBOIBCTBUEM
«BIIUTBIBAIOT> HOBBIE TEXHOJIOTUN. CIIEITUAIUCTHI
M3 3TUX CTPAH O0MAJAI0T BBICOKUM YPOBHEM
TEXHUYECKUX 3HAHUID. ©

Ouxbra T'ABAYVIIXAKOBA, <BpeMs KOJXTIOOHHIA»
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is for service work. Having 2 stations avoids conflicts
for resources.” Each test station is rated for 20,000 psi.
Once the testing is complete, the tubing is attached to
a nitrogen system for purging. A corrosion inhibitor is
injected using the nitrogen gas which distributes the
chemical across the ID.

The final stage is respooling, final inspection and
packaging, after which the coiled tubing is ready for
shipment.

Summarizing everything that was shown and
mentioned, Rodney Bond, who actually played a leading
role in designing and building the plant, shares the
Company’s plans for the future: “This plant has quite a
big expansion potential. As the business grows, there is
capacity for two other mill buildings. Now we’ve got 22
employees, but we expect to be around 50 people by the
end of the year and 300 by the end of 2014.”

Pucynox 4 — T'uopoucnsvimamenvnanycCmanosKa

Figure 4 —Hydrotesting Station

Sales and marketing initiative of Global Tubing is
indeed global, in keeping with its name. The Company
is very much focused on serving the world-wide market,
planning to sell in Europe, Middle East, North and Latin
America and Russia. According to Bunch, Russia and CIS
countries are quite promising markets. Moreover, Global
Tubing Chairman and CEO made a nice observation,
which is likely to please the Company’s Russian
customers-to-be: “Interestingly, different countries,
different cultures have different perceptions of new
technology. Operators in many parts of the world tend
to be very reluctant, very shy sometimes to adopt new
technologies. But the Russians and the Canadians are
two countries, two cultures that tend to embrace new
technology, they are very technically sophisticated.”

Olga GABDULKHAKOVA, Coiled Tubing Times



conferences & exhibitions

IOBIJIEMHASA, TECATAAL...
ANNIVERSARY, DECENNARY...

Bopuc BBIIPHK, 3aMecTHTEb IIpeacesaresisa yaeHoro cosera HIT JIPKT>

Boris VYDRIC, Deputy Chairman of the Scientific Council of CTTDC

TPEMUTEIBHO MUUTCS BpeMsl. [lepBas
KOH((pEPEHITUS 11O KOJITIOOUHT'OBBIM
TEXHOJIOTHUAM ObLIa OPraHU30BAHA
20 mapra 1998 ., 2 HEIHEHEN OCEHBIO
(16—18 ceHTsAGPsT) COCTOUTCS YIKE I0OUIICHHAS
Jecsaras MexyHapogHast KOH(pEpEHLINA
O KOJITIOOMHTOBBIM TEXHOJIOTUSIM U
BHYTPHCKBAXKUHHBIM paboTam. M3MEeHUIICA
HE TOJIBKO CTATYC U HA3BAHHUE: CTAJI Hosee
IMUPOKUM KPYT OOCYK/JAEMBIX BOIIPOCOB, YTOOBI
COOTBETCTBOBATH TPEOOBAHUAM COBPEMEHHOT'O
HEPTEra30BOTO CEPBUCA, KOTOPBIA TOXKE HE CTOSLI
Ha MECTE.

Bce npomeatiee 1ecaTUIeTUE C HEOOIBITUM
POCCUNCKUI HEPTETA30BBIN CEKTOP SIBJISIICS
OJJHOI M3 CAMBIX JUHAMHWYHO PA3BUBAIOIUXCS
OTpacne SKOHOMUKHA. HEKOTOPBIE y4aCTHHUKHA
[TepBO¥ KOH(PEPEHIINH IO KOITIOOUMHI OBBIM
TEXHOJIOTHUAM B CUJTY PA3JIMYHBIX IPUYUH
COIIIM CO CLeHBL Ha rmaBHyI0 apeny He(OTAHOMU
OTPAC/IHN BBHIIIIM HOBBIE AEHCTBYIOIINE JINIIA.

Tak, cpopMHPOBAIACh KPYITHENIIASI HA CETOAHS
POCCUICKAA CEPBUCHAS U TIPOU3BOICTBEHHA
KOMMaHUA VIHTETPa», MOABUINCH TAKUE
CHJIBHBIE PETHOHAJIbHBIE CEPBUCHBIE KOMITAHUH,
Kak FOSCO. Mamenuiics u popmar camou
KOH(PEPEHIIUN: OHA TTOTYYHIId ITUPOKOE
NPU3HAHUE KAK Y OTEYECTBEHHBIX, TAK Uy
3apyOEKHBIX CIIELIUATIUCTOB U U3 BCEPOCCUIICKO
MPEBPATHIIACH B MEXKYHAPOAHYIO.

34 3TU roJbl 3HAYUTENBHBIE U3MEHEHUSA
MpETEPIEIA U OPTAHU3ALNA CEPBUCA B
HEPTEra30BOM KOMILIEKCE. BOIBITUHCTBO
KPYITHBIX HEPTAHBIX KOMIIAHUH TIOJTHOCTBIO
WJIA YACTUYHO BBIBEJIU U3 CBOEH CTPYKTYPBI KaK
cnyx6p1 KPC 1 ITPC, Tak 1 COOCTBEHHBIE OYPOBBIE
nojapasaenaeHus. [1714 BBITTOJTHEHUA 3TUX PAdOT
MPUBJIEKAIOTCA BHEMTHHE CEPBHUCHBIE KOMITAHUH,
B 9TOM c(pepe HAPACTAET CIIELIUATIUZALIU.
Hanpumep, HE3aBUCUMBIMU POCCUIICKUMU
HOAPSAAYUKAMU OOECIIEUNBAIOTCS I'€O(PU3NICCKUE
HUCCIENOBAHUA CKBAXKUH U CEMCMOPA3BEIKA JJI
Tarned T 1 PocHedri.

Ha pbIHKE yCIIYT, KAK U3BECTHO, YCIIEITHO
JENCTBOBAIN KPYITHBIE MHOCTPAHHBIE CEPBUCHBIE

KOMIIaHUHU (Hanpumep, llntombepxke, Halliburton, }

ime runs fast. The First Conference on

Coiled Tubing Technologies was held

on March 20, 1998; while this autumn
(September 16—18) will mark the anniversary
by the Tenth Conference on Coiled Tubing
Technologies and Well Intervention. The
name of the Conference is not the only thing
that has been changed — the range of issues to
be discussed has been expanded to meet the
requirements of the modern day oil and gas
service industry which is far from being at a
standstill.

Ina HebonbwKx HedTerazogobbIBaOLLMX
opraHusauum Hanbonee BbIrOAHLIM SIBNSIETCS
npuBneyYeHne pnsa BbiNoIHeHUs paboT
HeBGONbLUMX perMoHasbHbIX CEPBUCHbIX
KOMMaHUN.

Smaller oil and gas production enterprises find
it more profitable to enlist the services of minor
regional service companies.

Over the span of more than ten years the
Russian oil and gas sector has been one of the
most dynamic industries. Some of the parties
to the First Conference have gone off stage for
various reasons. New names are now heading
the oil industry list. Among them — the Integra
Company, the largest Russian service and
product company to date, and a number of
powerful regional service companies, like
FOSCO. The Conference having received wide
recognition from both, domestic and foreign
experts, its original frame has turned from all-
Russian to international.

Over these years the service structure of the
oil and gas complex has experienced striking
changes. Most of the large oil companies have
implemented total or partial restructuring,
removing from operation their own well
workover and current workover teams, as well
as drilling crews. Today, these operations are
performed by external service companies,
the sector witnessing more and more niche
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KOH(EPEHIIUN U BBICTABKU

BJ Services). Ceituac HEKOTOPBIE U3 HUX
MIPAKTUYECKH YIIIJIN C PBIHKA, IPYTHE, TAKHUE KAK
Weatherford, Ha060POT, HOCTOSIHHO PACHIUPSIOT
CBOE IIPUCYTCTBUE. KpoMe TOro, B HacTOAIIEE
BPEMS B CEI'MEHTE BBICOKOTEXHOJIOTUYHOI'O
CEPBUCA MOSBUJICS Psifi CUJIBHBIX POCCUICKUX
urpokos (MuTerpa, OTO, CCK u ap).

O6bEM CEPBHCHOI'O PBIHKA B HE(PTETA30BOM
KOMIIJIEKCE PACTET I'OJ, OT roJla, 06ECIIEYNBA

BrnepBble MeponpusiTe NPONAET C y4acTUEM

Poccuinckoro otaeneHns MexxayHapoaHOM

opraHusauumn ICoTA — Accoumanmm crneumanncTos

Mo BHYTPUCKBaXXWHHbIM paboTam 1
KONTIOOUHIOBbLIM TEXHONOTUAIM.

It is for the first time that the event will be arranged
with participation of the ICoTA (International Coiled

Tubing Association) Russian branch.

JIEATENBbHOCTD KAK OTEYECTBEHHDIX, TAK U
33apyOEKHBIX CEPBUCHBIX KOMITAaHUN. Ha 3TOM
¢doHe 3HaMeHaTeeH onbIT CypryrHedTerasa,
COXPAaHUBIIETO CEPBUCHBIE CITYKOBI B CBOEH
CTPYKTYpE. JJaHHBIN IPUMED MOKA3BIBAET, UTO
TAKOU Iy Th [IJIs1 KDYITHOM KOMITAHUU BIIOJIHE
NePCHEKTUBEH. OJJHAKO 11 HEOOJIBIINX
HedTEra30j06bIBAIONIUX OPIraHHU3AIIHUH BCE KE
HAMOOJIEE BBITOJJHBIM SIBJIACTCS IPUBICYEHUE JIIS
BBIIIOJTHEHU A PA0OOT HEOONBIINX PETHOHAIBHBIX
CEPBUCHBIX KOMIAHUH, TAKUX KaK OO0 «Ypai-
Ouzaita-ITHII», Westor u ap.

Eme oHa TEHIEHIIUA TOCIEHUX JIET —
CYILLECTBEHHOE TEXHUYECKOE IIEPEBOOPYKEHUE
CEPBUCHBIX OPraHU3anni. Eciu eme B cepegune
1990-X TO10B NIOCTABKA OOOPYIOBAHU S
OCYIIECTBJIANACD, ITTABHBIM OOPA30M, IO UMIIOPTY
U3 TAJIBHETO 3aPYOEXKbs, TO B HACTOSIIEE BPEM S
34KYyIIA€TCA BCE OOJIBIIE MAIIUH U AT PETATOB,
CO3/JAHHBIX U BBIIIYCKAEMBIX HA TeppuTopuun CHI.

B aTOM CBA3M 3HAMEHATENIEH OITBIT POCCUMCKO-
6enopycckoit I'pyniiel GU]I, npeanpusTus
KOTOPOY ITPOU3BOJAT MPAKTUYECKU BECH PAJL
BBICOKOTEXHOJIOTMYHOI'O ITIPOI'PECCUBHOTO
060pYAOBAHUA /11 BHY TPUCKBAKUHHBIX
PaboT. 32 IOCJIETHUE IECATD JIET MUPOBOH
KOJITIOOMHI'OBBIH (PJIOT BBIPOC B J1BA PA34,

B TO BPEMA KAK POCCUNUCKUN IPAKTUYECKU
YTPOWICA. B TOM, 4TO HBIHE KOJITIOOUHI OBBIE
TEXHOJIOI'MH PA3BUBAIOTCA B POcCcHUM B TOITOpA
pasa OpICTPEE, YEM B MUPE, BA’KHYIO POJIb ChII'DAIA
I'pynna OV v co31aHHBIE HE 6€3 €€ YYaCTUsL
HexommepuecKkoe napTHEPCTBO «LlenTp passurus
KOJITIOOMHI'OBBIX TEXHOJIOTUIA», 4 TAKIKE )KYPHAJI
«BpeMs KONTIOOMHIa» U MexXAyHAPOLHAS
KOH(pEepEHI U 110 KOJITIOOUHI'OBBIM TEXHOJIOT UM
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service producers. Thus, independent Russian
contractors provide geophysical and seismic
survey for Tatneft and Rosneft.

Out of the major foreign service companies
(Schlumberger, Halliburton, and BJ Services
among them) which used to be visible in the
service market only some (like Weatherford)
are consistently extending their presence,
while others have long withdrawn. Besides, a
number of powerful Russian market players
(Integra, OTO, SSK etc.) have recently entered
the sector of high-technology services.

The size of services market in the oil and
gas complex keeps growing year after year
procuring business territory for both, domestic
and international service companies. The
case of Surgutneftegas which chose to retain
its own maintenance units may serve a
noteworthy example against this background.
This experience proves such way to be quite
promising for larger companies to follow.
However, smaller oil and gas production
enterprises find it more profitable to enlist the
services of minor regional service companies,
for example Ural-Design-PNP OOO, Westor
etc.

Another recent trend is significant technical
upgrading of service producers. As far back as
1990’s the main source of equipment supply
was far-abroad countries, while nowadays
most of the machinery purchased is designed
and produced in the CIS.

In this context, the experience of the
Russian-Belarusian FID Group whose
enterprises produce almost the whole
scope of advanced high-technology well
intervention equipment is of special interest.
Over the recent decade the world equipment
fleet has doubled its potential, while the
Russian stock has become almost three
times as much. The activity of the FID Group
and Non-Commercial Partnership “Coiled
Tubing Technologies Promotion Centre”
established through the contribution from
the former, as well as the efforts of Coiled
Tubing Times Journal and the International
Conference on Coiled Tubing Technologies
and Well Intervention are the reason for the
rate of Russian coiled tubing technologies
development being half as much as the world
rate. Over the years top experts have used the
Conference as a means of communicating
progressive ideas making up for the lack of
information on new technologies.

The second and all the successive
conferences took place in Tyumen, the centre
of the leading national oil region. This year



Y BHYTPUCKBAXKUHHBIM padoTaM. C ee TPUOYHEI
B TCUCHHC PAJIA JICT BCLIYHII/IC CIIEIMAJIUCTBI
CTPEMUJIMIChb HCCTHU HOBBIC 3HAHW A, 3aAIIOJIHATDH
BAKYYM MH(POPMAIIUH O HOBBIX TEXHOJIOTHSX.

B TeueHUE HECKOMBKUX JIET KOHPEPEHITUU
OPOBOAUINUCE B TIOMEHHU — LIEHTPE BEAYIIETO
HE(MTIHOIO pEruoHa CTPaHbL B aTOM rogy
IOOUJICHHYIO BCTPEYY PEIICHO IIPOBECTU B
MOCKBE, I7ie COCTOSIACH NIEPBASI KOH(EPEHITUS
U HA4YMHAICA [Ty Th. DTO BO3BPAIIICHUE TTTyOOKO
CUMBOJIMYHO, U MHOTO€E OYZIET BIIEPBEBIE. Tak
BIICPBbIC MEPOIIPUATHE IIPOUJIET C yIACTUEM
Poccuiickoro otaeneHnsa MEXIYHAPOAHOU
opranuzanuu ICoTA — Acconmanuu
CHELUATHCTOB 1O BHYTPHUCKBAKUHHBIM PA60TaM U
KOJTIOOMHTOBBIM TEXHOJIOT'USIM. ByieT pacimupeH
CHEKTP PACCMATPUBAEMBIX TEM, OTOOPAHBI CAMBIE
AKTYaJIbHBIC IOKJIA/Ib], Oy/IET PA3BEPHYTA

conferences & exhibitions

jubilee meeting is to be held in Moscow,

the city which housed the First Conference
and thus became the starting point. This
throwback is highly symbolic with many
things to happen for the first time ever. It is for
the first time that the event will be arranged
with participation of the ICOTA (International
Coiled Tubing Association) Russian branch.
The range of issues under debate is to be
wider, the most vital reports to be selected;
the prospects and tendencies of oil and gas
market development are to be given careful
consideration, and the selection criteria for
service companies and the scope of their
services are to be brought up for discussion.
The arrangement of the exhibition of the
state of the art well intervention equipment

IIMPOKAS AUCKYCCHA O NEPCICKTHBAX ByneT pa3BepHyTa BbiCTaBKa HoBeMLLEro 0bopyaoBaHNS

Y HATIPABJIEHUAX PA3BUTUA
HE(MTEra30BOro prIHKA U OOCYK/ICHbI
KaK KPUTEPHUH OTOOPA CEPBUCHBIX
OPraHU3ALUL JJI IPUBJICYEHUA K
paboTaM, TaK U CIIEKTP MPENIATAEMBIX
MMM yCJIYT. ByJleT pa3BepHyTa BBICTABKA
HOBEHNIIErO O60PYJOBAHUA IS
BHYTPHCKBAXKUHHBIX PA0OT, B IIPOLIECCE
KOTOPOY ITPOU3BOIUTETN CMOI'YT
34BA34Th CBA3H C NOTEHIIUAIBHBIMH 3AKA3UYNKAMHU.

V4YaCTHHKOB JXK/JIET €ME OJUH CIOPIIPH3.
KondepeHuuio 6yeT npeasapsTh y4€OHbINA
ceMUHap «KOITIOOMHT U €rO IPHMEHEHUE,
KOTOPBIH IPOBEAET OJUH U3 HANOO0Iee
ABTOPUTETHBIX B MUDPE CIIELJUAIUCTOB B JAHHOHN
obnactu Ken HptoMaH, aKC-IpejceiaTe b, 4 HBIHE
TIOYETHBIN YJIeH ACCOLIUALIUH CIIEITUAIUCTOB IO
KOJITIOOMHI'Y M BHYTPUCKBAKHHHBIM pa00TaAM
ICOTA.
OCHOBHBIMU TEMAMH CEMUHAPA CTAHYT
TEXHOJIOI'MU PEMOHTA U 3AKAHYNBAHUA CKBAXKUH
c ucrionb3oBanueM 'HKT, KonTIo6UMHToBOE
060PYIOBAHUE U UHCTPYMEHT, (PU3HUKO-
MEXAHUYECKUE U TUPABINYECKHE CBOUCTBA
I'HKT, a Tax>Ke NePCHEKTUBBI IPUMEHECHU S
KOJITIOOMHI'OBOI'O Oy PEHUS U JIP.

VYaCTHUKH I10JIyYAT UMEHHBIE CBU/ICTE/IHCTBA
O IIPOXOXKJIEHUU Kypca ceMuHapa. Eciu bor
JIACT XOPOMIVIO TIOI'O/TY, 2 MBI OUY€HBb HAJIEEMCS
H4 30JI0TYIO OCEHb B CTOJIUIIE, TO MO/IBE/ICHUE
UTOI'OB KOH(PEPEHIIUU COCTOUTCA HA 6OPTY
TEIJIOXO/IA, COBEPIIAIONIEIO MUHU-KPYU3
110 MOCKBe-pEKe. A 4TO MOKET OBbITh JIydIIe
OOIIIEHUS €IMHOMBINIIJIEHHHUKOB 34 CKATEPTHIO-
CaMOOPAHKOI, B OOCTAHOBKE, MAKCUMAJIBHO
NPUOIMKEHHOM K CKA304HOM? ©

XXpoem Bac, poporue konneru!

LNSi BHYTPUCKBAXXMHHBIX paboT, B npoLiecce KOTOpou
NPOW3BOAUTENN CMOTYT 3aBS3aTb CBSA3U C MOTEHLUMANbHbIMU
3aKa3yMKamu.

The arrangement of the exhibition of the state of the art
well intervention equipment will give the manufacturers an
opportunity to build relations with prospective customers.

will give the manufacturers an opportunity to
build relations with prospective customers.

We are glad to break yet another good
news. The Conference is to be preceded
by the “Coiled Tubing and Its Application”
training seminar held by Ken Newman,
the ICOTA former chairman and honorary
member, and one of the most competent
experts in the sphere. The main issues of the
seminar will cover well repair and completion
technologies involving coiled tubing; coiled
tubing equipment and tools; coiled tubing
mechanical and hydraulic properties; as well as
coiled tubing drilling prospects, etc.

The seminar participants will be granted
individual seminar certificates. We have high
hopes for the Moscow autumn to be warm and
rainless, and, God willing, the closing events
of the Conference will take place on a motor
ship cruise down the Moscow-river. Indeed,
there is nothing like intercourse among like-
minded people around the fruitful table in
the atmosphere as fairytale-like as one can
imagine.

Dear colleagues, we are looking
forward to seeing you!
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OPTAHU3ATOP - XXYPHAJ «BPEMS KONTIOBUHIA»
ORGANIZER - COILED TUBING TIMES

Coiled illbing 10 -‘

BPEM4A KOJTTHOBUHIA

Py ITpu nogaepxke HIT JIPKT>
YKOATIOBMHI @ With support of NP «CTTDC»

IOBUJIEMHAA 10-1 MEKIYHAPOIHA S KOH®EPEHIIU A
I1O KOJITIOBUHTOBBbIM TEXHOJIOT'NAM
1N BHYTPUCKBA’KNHHDBIM PABOTAM

JUBILEE 10th INTERNATIONAL -

COILED TUBING & WELL
INTERVENTION CONFERENCE

16-18 CEHTABPA 2009,
MockBa

SEPTEMBER 16-18, 2009, Q
Moscow

NAPTHEP KOH®EPEHLINI:
CONFERENCE PARTNER:

KOoHTaKTBI
Contacts

Baragumup llypuHOB

Vladimir Shurinov
tel/fax: +7 499 788 91 19
Intervention & Coiled Tubing Association E-mail: info@crkt.ru




10-1 Me:xmyHapoaHasa KOH(epeHITUA
110 KOJITHOOMHIOBBIM TEXHOJIOTHAM
1 BHYTPHCKBA:KHMHHBIM Pa00OTaM

PETMICTPALIMOHHAS ®OPMA

ms | | damunus | | Kommnanus |

JTOIKHOCTD | |A,apec 1. TIOUTHI |

Tenedon | | Paxc |

[TOYTOBBIIH apec |

| | HHpexc |

Ocobble TPeOGOBAHUA |

Ynencmeo 6 ICoTA

|:| Ynen ICoTA Homep wieHckoro 6umnera |

Toocanyiicma, ommemuvme 8U0 YHACMUL U YKANCUME CYMM) DeUCMPALUUOHHO20 83HOCA

Kondgbepenuyun no xoamiooun2066im mexHoN02UAM U 6HYMPUCKEANCUHHBIM PAOOMaAM
Perucrpanusa

o 17 aszycma

Bce yenut yrazarst 8 poccutickux pyonax

|:| Vuacrue B Koudepennuu — 28 000 py6aeit (+HIC 18%) = 33 276 pybeit
|:| Ynen ICOTA — 23 000 py6onent (+HIAC 18%) = 27 140 pybnei

Tlocne 17 aszycma
[ ] Vaacrue B Kondepenrum — 31 700 py6neit (+HIIC 18%) = 37 406 py6ueii

[ ] YnenICOTA — 26 500 py6uneit (+HJIC 18%) = 31 270 py6ureti |
Bcezo:

Pezucmparuonniii 63noc exmrouaem: yuacmue 6 npueme 17 cenmaopsa 2009 2, mexHuueckux
ceccusx, 8blcmaeske, Koghe-nay3ax, 006e0ax, NPAasoHUYHOM 6euepe Ha Menaioxooe — yepemoHuL
saxpoimus Kongeperuu, a marxice mamepudnst Korgeperuuu a CD-0UCKAX.

CemuHap <KOJTIOOHHT B €r0 IPpHMEHEHHe», 16 centaopsa 2009 r.

[ ] Vaacrue B cemunape — 10 400 py6neit (+HJIC 18%) = 12 272 py6ei

[ ] YnenICOTA — 11900 py6uneit (+HIIC 18%) = 14 042 py6ueii

PezucmpanitonnbLii 63HOC BKIHOHACN: YHACTIUE 8 CECCUAX, KOPDE-NaY3ax, 00e0axX U PAa30amotuHble MAmepuaoL.

CIIOHCOPCTBO:
[eHepaIbHBIA CIIOHCOP
ITo4yeTHBIN CIIOHCOP
CnoHcop Koge-1nay3
CrioHCOp 06€710B
CroHCOp BEYEpHETO Npuema
CnoHcop TpaHcdepa (OTenb/KOHMEPEHIT-3aJ1)

IToKaIy¥iCTa, OTIIPABHTE 3AIIOJIHEHHYIO 3A5BKY 11O aIpeECy
conference@cttimes.org wiu Tel./daxc +7 499 788 91 19 (Mocksa)
HJIH 3aPETHCTPHUPYHTECH HA CAMTE Www.cttimes.org

KonTakrHOE 1u10: Bragumup IllypuHOB




The 10th Coiled Tubing and Well
Intervention Conference

BOOKING FORM

Title (Mr/Mrs/Miss/Ms)[ | First name | Last name

Company | | Email
Position Fax

Telephone Post code |
Postal address |
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Membership details
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Coiled Tubing and Well Intervention Conference

Registration

By 17 August
All prices are listed in US dollars (USD)

[ ] ICOTA Member $655 (+VAT 18%) $773

[ ] Non-members $805 (+VAT 18%) $950

After 17 August

[ ] ICOTA Member $755 (+VAT 18%) $891

[ ] Non-members $905 (+VAT 18%) $1068 |
TOTAL fee payable: = |

Registration fees include admitiance to the Thursday Opening Reception, 1echnical Sessions, Exhibition,
Coffee Breaks, Keynote Luncheon, Gala Reception on the ship, Friday Luncheon and one copy of the CD
Proceedings.

Pre-conference short course 16th September: Coiled Tubing and its Application

[ ] ICOTA Member 297 (+VAT 18%) $350

[ ] Non-members 339 (+VAT 18%) $400

Registration fees include admitiance to the Sessions, Coffee Breaks, Luncheon and Short Course Hand-Ouis.

Sponsorship Opportunities:

General sponsor

Honorary sponsor

Coffee-breaks

Keynote Luncheons

Gala Reception

Charter Service (Hotel/Conference Hall)

Please send the scanned form to the e-mail conference@cttimes.org or fax +7 499 788 91 19
or get registered at Internet site www.cttimes.org
Contact person: Victoria Dronova




CEPBUCHDBIE KOMITAHHWH JOJIZKHDbI
BbBICTYIIATD ITPOITATAHIUCTAMUA
INEPEJOBDBIX TEXHOJIOT'NH

SERVICE COMPANIES SHOULD PROMOTE
ADVANCED TECHNOLOGIES

Hau ncypran beceoyem ¢ /1.3. Iupgparosoim,
UCNOIHUIMEIIEHBIM OUDEKINOPOM
OO0 <Iamuepmob-AxmroburckPemCepaucs.

Bpems koxrro6uHTa: /I3KaMuirs 3aMHJIEBH Y,
KaKvie OCHOBHBIE IIPOOIEMBbI U3 YHCIA CTOSITUX
nepes poOCCUHCKHUMH CEPBHCHBIMHA KOMIIAHUAMU
BbI MOI/TH OBI BBIIETUTH?

Hoxamuas F'apdanoB: CII0KHO ChOPMYIHNPOBATH
obmye NpoOIEMBL, IOTOMY YTO Y PA3HBIX KOMITAHUU OHU
Pa3/IMYHBL, 4 4Y4CTO U CTPOI'O UHAUBU/IYAIbHBL ST MOTY
TOBOPHUTB TOJIBKO O CBOEM MOJPA3AEIEHUH, KOTOPOE YKE
00J1e€e JECATU JIET 3AHUMAETCS CEPBUCHBIMH PA6OTAMU.

B nocneanue rojisl 4151 HAC OCHOBHOM IPO6GIEMOT

CTaJIa HEOOXOAHMOCTb OOHOBJICHU S KOJITIOOMHI'OBOI'O
060pyAoBaHUsA. CHEUAIUCTHI 3HAIOT, YTO PA60Ta
KOJITIOOMHTI'OBBIX YCTAHOBOK JIOBOJIBHO HAIIPSIKEHHA,
HM3HOC OYE€HD BBICOK. CErOgHA JAHHYIO TPOOJIEMY MBI
PENINIIN: B YeTBEPTOM KBapTasie 2008 roga npuodpenn
JBE yCTAHOBKH IPpon3BoACcTBa C3AO «Puamant. OT
060PYAOBAHUS, OT EFO BO3MOXHOCTEHN HAMPSIMYIO 3aBUCUT
3(PPEKTUBHOCTD BBIIOIHAEMBIX PA6OT. Tenepb MbI
CMOJKEM BBITIOTHATD 3a4KA3BI €I1IE OBICTPEE U KAYECTBEHHEE.

BK: Bl o1IeHHBaeTe CAMOCTOATEIbHOCTDH
CEPBHCHBIX KOMIIAHUH B IIEJIOM KaK
IIOJIOKMTEIBHOE ABJICHHE. A KaKHe IIPEHMYyIeCTBa
CaMOCTOATEIbHOCTD IIPHHECIA UMEHHO Bamer
KOMITAHHH?

Coiled Tuing Times: Jamil Zamilevich,
could you name the main problems faced by
the Russian service companies?

Jamil Girfanov: It is difficult to couch general
problems, since they are individual for every
company and sometimes unique. I can just tell you
about our division, which has been doing service
operations for over 10 years. The necessity to
update CT equipment has been our major problem
for the last few years. Specialists know that the
work of CT units is very intense with a high degree
of deterioration. Luckily, in forth quater of 2008
we bought 2 Fidmash units and managed the
problem. The efficiency of the job depends on
equipment and its capabilities. Currently, we can
do the jobs faster and better.

CTT: As we know, you personally
think that service divisions should be
independent. What advantages did
independence bring to your company in
particular?

J.G.: Registration as a legal body was a very
important decision taken by the administration
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IIPAKTUKA

A.I.: IIpegocTrasieHye CTaTyCa IOPUAUYIECCKOrO JIMLA —
3TO OYEHDb CEPbE3HBIN 1IAT, CICIAHHBIN PYKOBOACTBOM
AKIIMOHEPHOI'O OOMIECTBA. BEIBOA HENMPOMDUIBHBIX
BH/IOB JICITEIBHOCTHU O JOOBIYE HEPTH (T.€. CEPBUCHBIX
MOAPA3AEJICHUN) OCYIIECTBIIACTCA IIPOAYMAHHO,
OPraHU30BAHHO U IIJIAHOMEPHO. bl n3yuen
MUPOBOU OIIBIT: BEAb IPAKTUYECKHU BE3JE CEPBUCHBIC
MOAPA3JAE/ICHU 3AHUMAIOT OTAEIbHYIO HULLY. ClieayeT
YYHUTBIBATD U TO, YTO HAIIIE IIOAPA3IEICHUE UMEECT
HEMaJIbIF ONBIT, HAKOIJICHHBIH 34 JIECATD JIET PA6OTHI B
COCTAaB€ KOMIIAHUHU «I'aTHE(TH». M cCaMOe INIaBHOE: Y HAC Ha
BOOPYKEHUH JJOCTATOYHO OOJBIION CIIEKTP TEXHOJIOTUI U
BBICOKOKBAJIM(PHUIITUPOBAHHBINA IIEPCOHAJ, TAK YTO
K MOMEHTY OTZEIEHUS MBI ObLIN BIIOJIHE
T'OTOBBI K CAMOCTOATEIBHOCTH.

B panbHENIEM — BpEMS IIOKAKET.

BK: Paccka:xkure, HOKaIyHCTa,
HOAPOOHEE O TEXHOJIOTHAX.

J.I.: MBI OKa3bIBaeM HEPTEAOOBIBAIOIINM,
4 TAKXKE U CEPBUCHBIM NIPEATIPUATHAM, KAK U MBI,
3aHUMAIONIUIMCS PEMOHTOM CKBA’KHWH, ITUPOKUH IEPEYEHD
YCIIYT. DTO NOPAJKA ABYX ECATKOB TEXHOJIOTUN. VI3 HUX
0a30BBIX —
JECATb-IIATHAALATE. B IEPBYIO O4EPE b, KOHEYHO,
TPAJULIUOHHBIX, TAKMUX KAK OYUCTKA 3200€B U
CTUMYJIALMA IIJIACTOB. BBIOIHAEM BUBI PAOOT, BXOAAIIUE
B KPC. MOXXHO CKa3aTh, YTO MBI CITIOCOOHBI BBITIOJTHUTH
MOJIHBIA KOMILTIEKC PA6OT: OYyPEHHE B UMEIOMUXCSA CTBOIAX
CKBAXXUH, IIEMEHTHBIE 32JIMBKU, TEPMETHU3AIUIO IO/
JABJIEHUEM, IMKBUJALIMIO U IEPEIUKBUAALINIO CKBAKHH.
MBI IPOBOAYIM TAKKE KUCJIOTHBIE U TUAPOPA3PHIBLI
1acTa. B pabore ncnosb3yem TpaguIMOHHBINA (PIOT
I'PTT mmxoC KONTIOOWHT. KMCTIOTHBIE PA3PBIBBI HIPOBOJAUM
HAa KapOOHATHBIX KOJUIEKTOPAX. PAa3BUBAEM CIIEKTD
KOJNTIOOMHIOBBIX TEXHOJIOT U, UCTIONB3YIOIMUX
XUMHYECKHE PEATEHTHI JI51 IOBBIIEHUA HEPTEOTTAUN
TUIACTA.

BK: Kakue U3 IpoBeJeHHBIX Bainum
IOoApa3aeJaeHHEM ONlepaHH MOXKHO Ha3BaATh
YHHKAJIbHBIMH?

A.I.: Hanpumep, paboTbl, KOTOPBIE MBI IIPOBOJWIIN
Ha CKBA)KUHAX C IBYMs YCTbAMU. Ha AITa/IbYMHCKOM
MECTOPOXKAEHUHN TAKHE CKBAKUHBI OBLIIA IIPOOYPEHBI
HAIIUMHU OYPOBHUKAMU JIJI JOOBIYU CBEPXBA3KUX HE(PTETL.
DTH CKBAXUHBI OTIIMYAIOTCS OOJIBIION ITPOTAKEHHOCTBIO
TOPU3OHTAIBHBIX CTBOJIOB. ITocsie 6ypeHuns 1 CIycKa
006CaTHOM KOJIOHHBI CTBOJI CKBAKHMHBI HEOOXO/TMMO
OYMCTHUTD OT MEXAaHUYECKUX OTIOXKEHUIM —
IIECK4, IVIMHBL... be3 KonTIoO6UHIa TOJ0OHBIE PA6OTHI
OB/ OB HEBO3MOKHBI. COBMECTHO CO CIICIINAINUCTAMU
VIIpaBneHus 10 PEMOHTY CKBAXKWUH TarHEDTU 1
TarHUTITMHBEedTH OB pa3padOoTaHbl TEXHOJIOTUH,
6y1arofapsi KOTOPBIM PadOThI OBLIN YCIIEITHO IPOBE/ICHBL

36 No3 (028) Hions / June 2009

of our joint-stock company. Outsourcing of non-
core activities (service divisions) had to be done
in a thoughtful, organized and gradual manner.
We studied the world experience, as service
divisions are independent practically everywhere.
Note, that our company has rich experience
accumulated during 10 years of working as
Tatneft’s unit. And above all we had a wide range
of technologies and highly skilled staff available.
Thus, by the time of getting outsourced we were
quite ready for the independence. As for the
future, time will show.

CepBMCHbIM KOMIMNaHUAM paHO UJIN
no3aHo NpMAeTcd Hay4nTbCq peLwlaTb

NpoOneMbl 3aKa34MKOB COOOLa.

CTT: Could you please detail your
technologies?

J.G.: We do a wide number of operations to
oil producers and other service companies. We
offer about a score of operations, including 10-15
basic ones. In the first place we do traditional
services like bottomhole cleaning and formation
stimulation. We also perform the workover
jobs. Actually, we can provide the whole set of
operations including drilling laterals, cementing,
isolation jobs under pressure, well abandoning
and repeated abandoning. We also do acid
fracturing and hydrofracturing. We use traditional
HF and CT fleet for the services. The acid
fracturing is performed in carbonate reservoirs.
We develop a wide range of CT technologies using
chemical reagents for enhancing oil recovery.

CTT: Have your division performed any
unique operations?

J.G.: For instance, we did the job at a well with 2
mouths. Such wells were drilled at Ashalchinskoye
field for production of high-viscous oil. These
wells have long horizontal bores. After drilling and
lowering of the production string, the wellbore
should be cleaned from mechanical deposits like
sand, clay and so on. Such operations would be
impossible without coiled tubing. Together with
the specialists of Tatneft and Tatar Research,
Development and Production Institute we
developed technologies enabling such services.
We not only purified the wellbores, but also
lowered the fiber-optic cable led through a
coiled tube.



MBI HE TOJIBKO OYHUCTHIIN CTBOJIBI CKBAXKHH, HO U CITyCTHIN
OITOBOJIOKOHHBII KA0€JIb, 3aIIACOBAHHBIN B THOKYIO TPYOY.

BK: KOJITIOOHMHI'OBBIE TEXHOJIOI'HH ITOKA eIle
HEJOCTATOYHO HIIHPOKO IIPUMEHAIOTCA B Poccun.
Kakmue, mo Bamremy MHEHHIO, OTPAaHHYEHHUA MELIAIOT
HX IIOBCEMECTHOMY BHEAPEHHIO?

J.I.: DTU TEXHOJIOTHU
CETOAHS UCTIONb3YIOTCS
B JIOBOJIBHO HIUPOKOM
JINATIa30HE paboT — OT
MIPOMBIBOK, O4HUCTOK 32005
J10 6ypEHH S BHHTOBBIMH
3200 HBIMH JBUTATECISIMI
B OTKPBITBIX CTBOJIAX.
OIHAKO HA TEPPUTOPUU
Poccuu 6ypeHne HOBBIX
CTBOJIOB CKBA>KHUHBI C [IOMOIIBIO THOKUX TPYO UJET ITOKA
B O4EHDb OTPAHUYEHHBIX MACIITA6aX. OCHOBHAS IPUYHHA
MEJIEHHOT'O PACHPOCTPAHEHUS STOU TPOTPECCUBHOM
TEXHOJIOTUHU IIPEXKE BCETO B TOM, UTO OOOPYJOBAHUE
JIOBOJIBHO fioporoe. Haire npenpusaTre IPOSABIAET
OOJBIION HHTEPEC K HOBBIM BH/IAM OOOPYIOBAHMSA, K
3a00MHBIM IBUTATEJIAM, K KOMIIOHOBKAM HU34 Oy PUIBHOM
KOJIOHHBL MBI CEHYAC UCIIOIB3YEM TPYOY JUAMETPOM
25 MM 1 38 MM 1 XOTEJIH Obl, HE MEHSIS1 IMHEUKY YCTAHOBOK,
PaboTaTh C JAHHOU TPYOOH, HO C 60JI€E€ MOIIIHBIMU
3200MHBIMU ABUTATENSIMU. CETOAHS MBI MOKEM PAOOTATh
C IBUTATEILIMU C fontoTamu 146 mum. T1o Tpy6e fruamMeTpom
38 MM MBI JOCTUIVIN YPOBH#A 60see 100 CIyCKO-TIO/BEMHBIX
ornepanur. Yem 60sbIe JuaMeTp TPyObl, TEM 6oee
OI'DAaHUYEHBI CDOKHU €€ UCTIONb30BAHMUA. KpoMe Toro, Cpok
CJIY>KOBI TPYOBI HAIPSAMYIO 3aBUCHT OT TOI'O, C KAKUMU
peareHTaMu Mbl pa00TaeEM. DTO OYEHD CYIIECTBEHHOE
orpannyenue. Ham, CEpBUCHUKAM, O4€EHb MHTEPECHO
OBLIO OBl Y3HATB, KOI'J[A K€ POCCUHCKAS IIPOMBIIIJIEHHOCTD
HA4YHET BBIITYCKATh TMOKHE TPYOBI C KAYECTBOM HA YPOBHE
MU POBBIX IIPOU3BOAUTEIIEN U IIPUEMIIEMOMN IIEHOM. Hac, Kak
CaMOCTOATENBHOE IIPEATIPUATHE, TIPEXKE BCETO UHTEPECYET
COOTHOIIIEHHUE «II€HA — KAa4eCTBO». OJJHY U3 IEPCIIEKTHUB
Pa3BUTHA OTEYECTBEHHOI'O KOJITIOOMHI'A MBI KAK Pa3 BUAUM
B YJIYUIIICHHUH KA9E€CTBA UMEHHO OTEYECTBEHHO TPYObL. MBI
TPATHUM MHOT'O BDEMEHHM HA TO, YTOOBI OTPEMOHTHPOBATD
TPyOy. B CBA3U C BBICOKOH CTOUMOCTBIO 4aCd PaOOTHI
OOJIBIION IPOCTOM JIJIS1 HAC — HENIO3BOJIUTEIbHASI POCKOIIIb.
V HaC cpeaHaa NPOJOIKAUTEBHOCTb PEMOHTA COCTABIIAET
36 gacoB. TpaAUITMOHHBII KE PEMOHT JI/TUTCS COTHH YaCOB,
4TOOBI OBITH PEHTA0EIBHBIMH HEOOXOAMMO PA0OTATh 6€3
IIPOCTOEB.

BK: Kaxkue coBeThI BbI ObI A/ IH KOJLJIEramM?

A.I.: 114 CEPBUCHBIX ITOAPA3ACTIEHUN OYEHD BAKHO
NPOSBJISTE UHUIIUATHUBY, B YaCTHOCTH, JJ1s1 IIPOABUKECHUS
csoux uzen. Iloka eme MHOTMe 3aKa34UKU — POCCUHCKUE
HedTEJOOBIBAIONINE KOMITAHUU — HEJOCTATOYHO

practice

CTT: CT technologies are still not widely
applied in Russia. What limitations hamper
their wider expansion?

J.G.: These technologies are used today for
a wide number of jobs including washouts,
bottombhole cleaning and drilling with downhole
drilling motors in open shafts. Although, on the

One of the avenues

of CT development

in Russia is the
improvement of quality
in domestic tubes.

territory of Russia CT drilling of new wellbores

is rather limited. The main reason of its slow
development is high cost of such equipment.

Our company is very interested in new types of
equipment, downhole motors and bottomhole
assemblies. At the moment we use the tubing with
diameters of 1”7 and 1'/,”, and without changing
the line of the units we would like to work with
such tubes and more powerful motors. Today we
can allow having a motor with a 146 mm bore bit.
For now we can do about 100 round trips with

the 1'/,” tubing. The larger is the tubing, the more
limited are the terms of its exploitation. Besides,
the lifespan of the tubing depends on the used
reagents. This is a very important limitation. We,
service companies, wonder, when Russian industry
will start producing coiled tubes with the quality of
the best world’s manufacturers and at a reasonable
price. As an independent company we are
interested in “price-quality” correlation. One of the
avenues of CT development is the improvement of
quality in domestic tubes. We spent much time on
repairing the tubes. With regard to high cost of an
hour of job, downtime is unallowable luxury for
us. The mean time of workover in our company

is 36 hours. As for traditional workover it lasts
hundreds of hours. It is necessary to work without
downtimes to be profitable.

CTT: What advices would you give to your
colleagues?

J.G.: Service divisions should be initiative,
especially in promoting their ideas. Many
contractors among Russian oil producers have
little understanding, what coiled tubing is and
what avenues it opens. When I became the
head of a service division, I initiated a number
of presentations. Many specialists including }
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XOPOIIO IOHUMAIOT, YTO TAKOE KOJITIOOUHI ¥ KAKOBBI
€0 BO3MOKHOCTH. [T03TOMY, BO3ITIABHB CEPBUCHYIO
CTPYKTYPY, 51 CTAJI UHULIMATOPOM PsJJa IIPE3EHTALINH.
MHoOrue CeuaJIuCTl, 2 CPEAN HUX J1AKE [JIABHBIC
WHIKEHEDPBI TPEIITPUATHEH, GbUTH IPUSATHO VIUBIICHBI U,

companies’ chief engineers were positively surprised
to learn the opportunities of the coiled tubing.

I think that service companies should promote

the advanced technologies. Even if some of our
ideas seem fantastic! Standing still means moving

6€3 IPeyBEINYCHUS, BIEYATIECHBI TEMU BO3MOXKHOCTSIMU, backwards.

KOTOPBIE MOXKET JIATh KOJITIOGUHT. § JIyMato, YTO CEPBUCHBIE

KOMITAHWH JIO/KHBI BBICTYTATh IPONATAH/INCTAMA CTT: The practice shows that representatives

IIEPE/IOBBIX TEXHOJIOT UL I1yCTh /Jaske HeKOoTOphle HAmMU e of companies are very reluctant to reveal

CEro/iHsI KOMY-TO MOT'YT IIOKa3aThCs (paHTacTHYecKuMu! Ho their technologies pointing to corporal

BE/Ib KTO CTOUT HA MECTE, TOT HUJICT HA3a/I. confidentiality and necessity to be careful
with the rivals.

BK: Kak IIOKa3bIBaeT MIPAKTHKA, IPEACTABUTE/IH
KOMIIAHH¥ O9€Hb HEOXOTHO PACCKA3BIBAIOT O CBOMX
TEXHOJIOTHAX, CCBUIASICHh HA CEKPeThI (DHPMBI 1
HEOOXOAHMOCTHh OCMOTPHTEIBFHOCTH B 60p56e€ C
KOHKYPEHTAMH.

J.G.: Yes. Unfortunately, today service companies,
which have certain experience and technologies, try
to keep them in secret from the colleagues. I have
been working in the field of well service for all my
life and I understand many tendencies well. The oil
is still running, but it will not last forever. That is why
service companies have to learn to deal with the
problems of the contactors together. Cooperation
and information exchange would be welcome. “The
Coiled Tubing Tines” could contribute to this task.
Let us come up with a joint initiative.

A.I.: [la, B HACTOAIIEE BPEMS, K COXKAJIEHUIO, CEPBHUCHBIE
OPEANIPUATHA, OBJIAJIEBIINE ONPENEIEHHBIMH HABBIKAMHU
U TEXHOJIOTHUAMH, CTAPAIOTCA AEPKATh UX B CEKPETE U HE
PAaCKPBIBATh EPE]] KOJUIETAMU. 51 BCIO CBOIO CO3HATEIBHYIO
2KU3HBb Pab0TaIO B O6/IACTH PEMOHTA CKBAKUH M XOPOIIO
MOHMMAIO MHOTHE TeHEeHITNN. HeTh NOoKa TeYeT, HO
3TO HE OYAET JJIUTBHCA BEYHO. [IT03TOMY CEpBHUCHBIM
KOMITAHHAM PAHO WUJIN TTO3/JHO NPUAETCA HAYYUThCS
pemaTs Ipo6IEMBI 3aKA3YUKOB OO0, HyKHO
B3aUMO/ICICTBOBATh, OOMEHNBATHCS NTH(POPMAIIUECH.

B upeane — o6beUHATHCS B K1Y UJIN ACCOLTUALTHIO.
DTOMY MOXKET ITOCIIOCOOCTBOBATD XKypPHAI «Bpems
KONTIOOMHTI 2>, J]aBaUTE, BBICTYIIUM C COBMECTHOM
HWHULIUATHBOM.

BK: OTmnauan uaesa! Mel 06A3aT€IbHO
00CyIYIM €€ C HAIIUMH YUTATE/ISIMH U IOCETHTEISIMHU
ca¥ira. Haneemcs, ee noaaep-KaT BCE CEPBHCHBIE
KOMIIAHHH, TOTOBBIE K TAKOMY B3AaHMOBBITOJJHOMY
COTPYIHHYECTBY.

CTT: That is a great idea! We will discuss it
with our readers and site visitors for sure.
Hopefully, most of service companies that are
ready for such a beneficial cooperation will
support it.

Besa 6ecexy I'amaa BYJIBIKA, <BpeMs KOJTTIOOHHIA»
Galina BULYKA, Coiled Tubing Times
Hawa cnpaBka

00O «TaTHedTb-AKTIOOMHCKPeMCepBUC» CO34aHO B Our Reference

2008 rogy Ha 6a3e AKTIOOMHCKOrO yrpaBfieHUs KaHaTHO-
KOHTeNHepHbIX 1 NakepHbix MeToaoB OAO «TaTHedTb». 2008 on the basis of Aktubinsk Division of Slickline
CneumnanunsmnpyeTcs Ha KaHaTHO-KOHTEMHEPHbIX and Packer Technologies at Tatneft. It specializes
TEXHONOrKAX, B YaCTHOCTU Ha 3KCnpecc-MeTodax peMoHTa  inslickline technologies, for instance, in express
CKBaXMH C Momolbio reodusnyeckoro kabens. Bcoctase  methods of well workover involving geophysical
NpeanpuaTMA AeNCTBYIOT NATb Gpurag No peMoHTy cables. The enterprise includes 5 teams for well
CKBaXXWH C CMONb30BaHNEM KONTIOOMHIOBbIX yCTaHOBOK.  workover with CT implementation. Tatneft-

00O «TaTHedTb-AkTIOONHCKPeMCepBrC» ocyulecTBnseT AktubinskRem Service provides the service of
PEMOHT rOpM30HTaSIbHbIX, CKBO3HbIX CKBaXWH, paboThbI horizontal and cut-through wells, operations in

Mo MeXTPYOHOMY NPOCTPaHCTBY U B HECTaHAAPTHBIX tubular annulus and in non-standard conditions.
yCNOBUSX.

Tatneft-Aktubinsk Rem Service was founded in

Yutante Takke Ha cante www.cttimes.org: See also at the internet site www.cttimes.org:
B. lebepeB. Pa3suTme KONTIOOUMHIOBbIX TEXHONOMNMN

B OAO «TaTHedTb» // Bpems konTiobuHra. —2008. —Ne23.  ©

V. Lebedev. Development of Coiled Tubing Technologies in
Tatneft // Coiled Tubing Times — 2008. — N223. ()
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000pYyOBAHUE

KONIMJEKC 1A PAOQVAJIDHOIO
BCKPbOITUH MJIACTA

€XHOJIOTUS PAJJUATIBHOTO BCKPBITHUS IIACTA ObLIA
pa3paboTaHa aMEPUKAHCKOI KoMnanuei Rad Tech
International Inc., co3paTeneM u pyKOBOAUTEIEM
KOTOPOH SIBJISICTCSI XEHK [IKencMa, 061ajaTeIb NATEHTA

Ha JAHHYIO TEXHOJIOTUIO. BriepBbIe pagnaabHOE BCKPBITUE
IacTa 6sU10 BHEAPEHO B HoBOM CBETE, MONMYYUB JOCTATOYHO
MU POKOE pacnpoctpanenue B CIIA u Korymouuy, a 3aTem
TAKKE NIPUMEHANIOCH B Kanane, bonnsuu, Aprentune, Ymnny, Ha
bnvxaem Boctoke.

JIniepoM Ha PBIHKE IO IPEAOCTABJIEHUIO YCIYT IO
pagranbHOMY BCKPBITHIO IUIACTA CYUTAETCA MEKIYHAPOJHAA
cepBucHasa koMmnanus Radial Drilling Services Inc. (RDS), mrta6-
KBAPTUPA KOTOPOM HAXOAUTCS B XbIOCTOHE.

DTa nepenoBast TEXHOJIOTUS BIIEPBBIE NTOABUIIACH B Poccun
B 2002 ropy. [ImoHepoM e€ NCONMb30BaAHUA CTana TaTHEPTD —
KOMIAHUS, CMEJIO BHEPAIONAs MHHOBALUU. [IepBbIE ONBITHI
JIaJIM XOPOIINH Pe3ynbTaT, U B 2005 roay B TaTapcTaHe 66110
3APEruCTPUPOBAHO COBMECTHOE TIpeApusiTue «PB-TTnacT». BJZ&Z@MMU[) CYy KO,
CIyCcTs HEKOTOPOE BPEMSI K MHOT'OOOEIAIOMIEH TEXHOIOI U VI <HosuHKa»
obpatuncs Jlykor. CerogHs NpakTUIECKH BCE KPYITHBIE
poccuiickue HeTEra3o00bIBAIONINE KOMITAHUY HE IIPOYb
B34Tb 9TOT METOJ, ce6€ HA BOOPY KEHUE. Bieuatnsiomue
PE3YIBTATHI PAAUATIBHOE OyPEHHE ITOKA3aJ10 B KazaxcraHe.
HICTIBITBIBAET TEXHOJIOTUIO PA/IUAIBHOI'O BCKPBITUA IIACTA U
benopycHedThb.

1 8 3 2 6

L —KX

Ycmanoexa PBII / Radial Drilling Unit

1 —wmaccu muna MA3 / MAZ-type chassis; 2 — ycmanoéxa nacocnan / pumping unit; 3 - emxocms / tank; 4 — y3en
Hamomxu zu6Kol mpyowvt / tubing spool assembly; 5 - cucmema ynpaenenus / control system; 6 — zudopocucmema /
bydraulic system; 7 — coopnoe ocnoeanue / assembled platform; 8 — ckeancunnoe ooopyoosanue / downhbole equipment
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Omanwt pabom / Operating Stages

B ueM ke CyTb JaHHOM TEXHOJIOIUU? BOT 4TO rOBOPUT
ee cosparesb XeHK JIkencma: «Mbl co31a/IM CUCTEMY
paguanbHOrO 6ypPEHUS I UHTEHCU(DPUKAIIUU TOOBIYU
U3 BEPTHUKAJIBHBIX CTBOJIOB. TEXHOIOT U IEPBOHAYAILHO
IPEHA3HAYAIIACH JIJISI CKBAKWH C 1AIAI0IIEH JOObIYEH,
KOTOPBIE B KOHIIE CBOETO CPOKA CJIYKOBI JAIOT OUYE€HDb MaJIbIH
JEOUT, T.€. 711 TEX CIy4YAEB, KOIZA IOTEHIUAJ B TIJIACTE
€IIl€ TPUCYTCTBYET, HO CBA3M NOTEPSHDL, 1 BEDTUKAIBbHBINA
CTBOJI TOJTHOCTBIO 320JI0KUPOBAH B PAOHE NPOAYKTUBHOTO
CTBOJIA. B GONBIINHCTBE Cy4Y4€B, KOTZA OJJOOHBIC
CKBa>KHMHBI UCTOIAIOTCS, KOMITAHUU HE TPATAT AEHBI'Y HA UX
BOCCTAHOBJIEHHE, A IEPEXOJAT HA JPYTUE MECTOPOK/ICHUSL.
ITOCKOJIBKY BHAYAJIE TAHHAS CUCTEMA
THO3UITMOHHUPOBAIACH JJ151 HEOOIBIINX OIO/IKETOB, MBI HE
HUCKAJIM COTPYAHHUUYECTBA C TAKUMH KOMITAHUAMH, KAK,
HanpuMmep, 'a3npom», 4 OOIMAINUCH C MAJIBIMHA KOMITAHUSAMH,
npemIaras aJIbTEPHATUBY TOPU3OHTAIBHOMY OyPEHHUIO,
KOTOPOE OYEHD JJOPOTO CTOUT. OHAKO MOCIIE OPA3PAOOTKHU
U TECTUPOBAHUSA 3TOU TEXHOIOI'UHU B CIIIA MBI UCIIOIB3yEM
3Ty CUCTEMY U IIPU CTAHJAPTHOM 3aKAHYUBAHUU CKBAKUH,
JULSA CTUMYJIALIMY IIPUTOKA, HAIIPABJIEHHOU KUCJIOTHOM
06pabOTKU, XUMHUYECKOU OOPAOOTKI».
TexHONIOrua pagnuaaIbHOroO OypEeHNUA NPUMEHAETC:
* 1715 TITyOOKOT'O BCKPBITHSA YCTOUYUBBIX (KAPOOHATHBIX)
IUIACTOB CKBAXKHH;
BCKPBITHA OOJIBIINUM KOJIMYECTBOM CTBOJIOB
B I13I1, HarTOKOOKE KABEPHOHAKOIIUTEIS, B
HECLIEMEHTUPOBAHHBIX TEPPUTEHHBIX IIACTAX
TOOBIBAIOIINX CKBAKITH;
BCKDBITHUA IIPEJBAPUTEIBHO U30JIMPOBAHHBIX TTOJ,
OOJIBIIMM JABJIIEHUEM TAMIIOHAKHBIMHU MATEPHUATAMHA
(cMO1a, EMEHT) CKBAKWH IIPU HATMYUU KOHYCA BOJIbI MU
IIEPETOKOB;
* BCKDBITHA HATHETATEIbHBIX CKBAKUH C TEPPUTEHHBIMUA
IUIACTAMH, 3aTPA3HEHHBIMHA CTOYHBIMH BOJAMHU. }

equipment

radial drilling technology was
e developed by the Rad Tech
International Inc., an American

company established by Henk Jelsma, its permanent

head and the technology patent holder. First

introduced in the New World, the radial drilling
technology acquired wide recognition in the USA
and Colombia and later on found its application in

Canada, Bolivia, Argentina, Chile and the Middle

East.

The leader in the radial drilling services market is
the Radial Drilling Services Inc. (RDS), international
service company with its headquarters in Houston.

This breakthrough technology first appeared
in Russia in 2002. Its application was initiated
by JSC Tatneft which has always been eager for
innovations. The pilot tests being successful, the RV-
Plast joint venture was incorporated in Tatarstan in
2005. JSC Lukoil was next to turn to the promising
technology. For the moment, most of the major
Russian oil and gas production companies are
willing to put the technology to practice use. The
radial drilling technology demonstrated impressive
performance in Kazakhstan. Belorusneft has put it
to test, too.

What is the root principle of the technology?
According to its inventor, Henk Jelsma, “We have
created the radial drilling system to stimulate
vertical wellbore production. Initially, the
technology was intended for marginal wells whose
flow rate becomes extremely low by the end of well
life, or, to be exact, for the cases when the vertical
wellbore is completely blocked within the range
of potentially productive formation. Generally,
companies tend to abandon such depleted wells
and find new oil fields trying to avoid additional
Costs”.

“Since originally this system was positioned
as intended for low budgets, we didn’t mean to
cooperate with Gasprom-scale companies, our
main contacts being small businesses which could
apply our technology as an alternative to the costly
horizontal drilling. However, the technology having
been further developed and tested in the USA, we
may now use it in the standard procedure of well
completion for the purposes of inflow stimulation,
directed acid treatment, and chemical treatment.”

The radial drilling technology is applied for:

* deep drilling of competent (carbonate)
formations;

» multiple well drilling in the bottom hole
formation zone, in the form of cavern-storage,
and in unconsolidated terrigenous formations of
production wells;

» well drilling after water cones and crossflows
being shut off with plugging materials (resin,
cement) under high-pressure;
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Komnonoexa nanpaenaouian / Steering Assembly

1- gﬁpumzummbm y3en/ friction unit; 2 — noxamop mygpmosunix coeounenuii/ collar locator; 3 - nanpaenrniowan /

guide arc

C HEOOIBITMMU U3MEHEHUAMU JJAHHYIO TEXHOJIOTUIO
MOZKHO HUCIIOJIb30BATD /I BOCCTAHOBJIEHHUH HATHETATEIbHBIX
CKBAXXMH CO CMATBIMU (CMEIEHHBIMU) KOJIOHHAMH.

B ob1em ciy4dae JaHHas TEXHOJIOT U HATIPABJIECHA
Ha PACIIMPEHHE U ONITHMU3ALIUIO IPEHAKHON 30HBI B
OPOAYKTUBHBIX IIJIACTAX. PajuaibHOE OYpEHUE UCTIONb3YETCS
TAKKE JIJIs1 (POPMHPOBAHM S HEOOXOAUMBIX HATIPABJICHUN
KAHAJIOB HATHETAHUSA U B I€0JIOTO-PAa3BEAbIBATEIBHBIX
paboTax.

Hamuta NpUMEHEHHE 3TA TEXHOJIOTHUA U HA MECTOPOXKICHUAX
C TspKEJION HEPTHIO. [IpH MAPOIIUKINYECKOM BO3/ICHCTBUH
Ha CKBA’)KHUHY PAJHUATIBHBIE CTBOJIBI IOMOT'AIOT IPOIPEBATH
3HAYUTEJIBHO OOJBIIYIO 30HY, YEM KOI'/Ja 9TO IPOUCXOAUT B
OOGBIYHOM PEXUME.

O4eHb BAXKHO OTBETCTBEHHO MOAXOAUTD K BBIOOPY
CKBa>KMHBI — KAHIUJ]ATd HA PAAHUATIBHOE OypEHHE.
CHEMAINCTBI COBETYIOT OOS3ATENBHO JENATh MIPOEKT,
MOCKOJBKY €CJIA IIPU ITOAOOPE OYZET COBEPIIEHA OIINOKA,
PES3YABTAT MOKET MOJYIUTBHCA AAJIEKUM OT OKHJIAEMOTO.
Tak, HampuMep, ONbIT JIYKOMIA TOKA34JI, YTO PAIUAIBHOE
BCKPBITHE IIJIACTA HanooJsiee 3(PPEKTUBHO HA KAPOOHATHBIX
KOJIEKTOpax. Ha TEpPUTEHHBIX K€ KOJUIEKTOPAX PE3YIBTATHI
OCTABJIAJIN JKEIATD JIYUIIIETO, ITIOCKOJIbKY Pa36yXaHUE ITINH IOJ,
BO3JEUCTBUEM IIPECHOM BOJBI IPUBOAUJIO K 3AKYIIOPUBAHUIO
NPOOYPEHHBIX KAHAJIOB IUAMETPOM 25—30 MM. DTy IPO6IIEMY B
HEKOTOPOU CTENEHU CITOCOOHBI PEIUTD IMTOJIMMEPHBIE JOOABKH
K 6ypOBBIM PACTBOPAM, IIPEIATCTBYIONUE PA30YXAHUIO IVIMH.

3aMEeTHM TAKXKE, YTO OOBIYHO JIJIS PAJUAIBHOI'O BCKPBITHA
NOAOUPAIOTCA CKBAXXUHBI, HA KOTOPBIX JPYT'UE€ METOABI HE AN
BUJIMMBIX PE3YIBTATOB.

CpeHUI IPUPOCT A€OUTA ITIOCJIE BCKPBITHS IIJIACTOB B
Taruedru cocrasuia 1,5-2 1,2 B OAO «JIYyKOHII» — OKOJIO 8 T,
OJJHAKO 3TO JAJIEKO He npezest. Ha m36paHHbIX CKBAXKUHAX
OBLJIN IOJIYYEHBI AOUTHI 10 40 T B CYyTKH, TAK YTO «OOBIYHBIC>
JI€OUTBI MOT'YT OBITh YBEJIMYEHBI HA 15-20 T.

IMpyuHLUI pa6OTHI TEXHOJIOTUU OCHOBAH HA
TUAPOIPO3UOHHOM PA3PYHIEHHUH TBEPABIX ITOPOJA. B camom
061IIeM BU/JIE 3TO BBIIVIAAUT TAK. 10 HA4aJ1a paIMaJIbHOTO
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; 4 — 6ammarx omxnonouguii / deflector shoe; 5 — axops / anchor

* injection wells with terrigenous formations
damaged by oil field wastes.

If slightly modified, the technology may be used
to rehabilitate the injection wells with collapsed
(displaced) casing.

In general, this technology is aimed at
extending and improving drainage areas in
productive formations. Other applications of
radial drilling include creation of specifically
directed injection channels and exploration
activities.

The technology is also made use of in heavy oil
fields. As compared to the conventional methods,
radial wellbores used in the course of huff-and-
puff procedure are instrumental in warming up a
significantly larger zone.

It is of vital importance to provide a balanced
decision as to the selection of candidate wells.
Experts are unanimous about the necessity
of making projects, as the wrong choice may
cause the results not being up to expectations.
JSC Lukoil record has proved that the efficiency
of radial drilling is the highest in carbonate
reservoirs. As for terrigenous reservoirs, the results
leave much to be desired because of clay swelling
in soft water and causing obstruction of wellbores
of 25-30 mm in diameter. This problem can be
solved, though only to an extent, with the help of
anti-swelling polymeric drilling mud agents.

It should also be noted that it is common to
choose wells for radial drilling among those
unresponsive to other methods.

After formation drilling, production rates
increase averaged at 1.5—2 tons for JSC Tatneft,
and about 8 tons for JSC Lukoil. Still, it is far from
being maximum limit. Some wells produced
increase up to 40 tons per day, so, “standard”
production output may be 15-20 tons higher.
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1 2 3

Komnonoexa onn fhpeseposanun / Milling Assembly

1 - coeounumens / connector; 2 — kaanan oopamnuwui / fluid control valve; 3 - passeounumens agapuiinii/ emergency
breaker swiltch; 4 — mexanuzm dosopoma / turning device; 5 — B3/l / screw downbole motor; 6 — mexanuzm nazpyncenus ,/
loading device; 7 - 2u6xuii ean / flexible drive; 8 — uncmpymenm / milling tool

Oypenus 6puraga TPC oCymecTBIsAeT NOATOTOBKY CKBAKUHBL:
U3BJIEKAET NOJ3EMHOE OO60PYJOBAHUE, TIPOU3BOAUT
MI1A0JIOHUPOBAHUE SKCILTYATAIUOHHON KOJIOHHBL.

Hanpap/giomun Irycak (B cJiy4ae CKBaKHH 710 2500 m)

WA UHKEKTOP C YCTAHOBJIEHHBIM HA HEM I'yCAKOM

(B cry4ae CKBaXXHUH ITTyO6nHOIT 60see 2500 M) MOHTUPYETCS
HETMOCPEACTBEHHO HA CKBAXKUHE. 3AMETUM, 4TO Jj11 Poccun
Haub051e€ BOCTPEOOBAHBI YCTAHOBKU, OCHAIIIEHHBIE
WHXKEKTOPOM, ITOCKOJIBKY Pad0o4asi INyOrHA MPAKTUYECKHU
BCEX CKBAXKUH B 3anagHor CU6HMpPH — OCHOBHOM
HePTEra30006bIBAIONEM PETHOHE CTPAHBI — JOCTUTAET
3000 M 1 60n€e.

B ounmeHHyIo OT NapaduHa U PYTUX OTIOKEHUH
CKBAKMHY HA UHTEPBAJI BCKPBITUSA CITYCKAETCS OTKIOHSAIOMIUH
6amMaK, UMEIOIUI CIIEIUAIbHBIN KAHAJ JJ1 IIPOXOK/ACHUS
UHCTPYMEHTA ((PPE3BI) U PyKaBa C THIPOMOHUTOPHON
HACaJKOU.

3aTeM COOUPAETCA YCTAHOBKA A1 (PPE3EPOBAHUA OKHA B
KOJIOHHE. C MOMOMIBIO (PPE3BI, TPUBOJUMOM B BHKEHHE B3/,
PadoTAIOIMMM C 9aCTOTOM HE MeHee 100 06/MUH, CITyCKAEMBIM B
CKBA)KUHY HA TUOKOM TPYyOE, U OCYIIECTBIISETCS (PPEZEPOBAHNE
OTBEPCTHSA B IKCILTyATALMOHHOM KOJIOHHE. /lajsiee Ha THOKOU
TPy6€ B CKBAXXUHY CITYCKA€TCA KOMIIOHOBKA JIJ11 BCKPBITUSA
IJ1ACTa, COCTOALLAA U3 THAPOMOHHUTOPHOM (CTPYUHOM)
HACA/IKM U PYKaBa BBICOKOI'O JABJIEHUS, aPMHUPOBAHHOI'O
CHENUATBHBIM, THOKHUM M IPOYHBIM MATEPHUATIOM — KEBJIAPOM.
HacocoM BBICOKOI'O AaBJIEHUSA IO THOKOI TPyOE MOAAETCA
JKHJIKOCTB K THIPOMOHUTOPHON HACAJKE, CTPYH KOTOPOX
IIPOU3BOAAT PA3PyLIEHHE IIOPO/BI U 34 CYET PEAKTUBHOM TATH

The operating principle of the technology is based
upon hydraulic fracture treatment of hard rock. The
overall picture is the following. Before radial drilling
the oil-well remediation crew carries out well
conditioning: retrieves the downhole equipment
and calipers the production casing string.

The guiding gooseneck (for the wells up to
2,500 m deep) or an injector with a gooseneck on
it (for the wells more than 2,500 m deep) is rigged
up on site. It should be noted that in Russia injector
equipped units are in more demand, as practically
all the wells in Western Siberia — major oil and
gas production region of the country — have their
operating depth of 3,000 m and more.

A deflector shoe with a special passage for
instruments (milling tool) and a hose with jet
nozzle goes all the length of the drilling zone into
the well cleaned of paraffin and other deposits.

Then a window cutting unit is assembled. The
tool for window cutting is driven by a screw
downhole motor which operates at the velocity of
at least 100 rotations per second and runs in the
hole with the coiled tubing. After that the coiled
tubing is used to run down in the hole a formation
drilling assembly consisting of a jet (water injection)
nozzle and high pressure hose armored with
Kevlar — a special flexible and durable material.

The high-pressure pump drives fluid to the jet
nozzle, and its jets break the rock and by means of

CIIOCOOCTBYIOT IIPOJBUYKEHNIO KOMIIOHOBKH I10 IIACTY. Pazmep } jet propulsion facilitate the assembly movement

Kommnaexc o60pyoosanus 0as paduaibnozo éckpoimun naacma,/Equipment Set for Radial Drilling

2 3

Komnonosexa oas ecxpoimusn naacma / Formation Drilling Assembly
1 — nepexoonux / adapter; 2 — pyxae 6bicoko20 oasrenusn / high pressure bhose;

3 - nacaoxa zuopomonumopnasn / jet nozzle
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OTBEPCTHUS 3ABUCUT OT CKOPOCTU IPOHUKHOBEHMS IIUIAHTA B
ILUIACT U COCTABJIAET B CpegHEM 25—50 MM B JUAMETPE.

IIpo1ecc NPOXOAKHU KOHTPOIUPYETCS C HOBEPXHOCTHU IO
HATSKEHHUIO T'HOKOI TPYOBI (IIPH pabOTE HA HETTTYOOKUX
CKBaKMHAX) U IO JJATYHKY BECA TPYObI (IIPH pabOTE C
HHXXEKTOPOM). BpeMs IPOBOJKH OJHOT'O KAHAJIA JJIMHOMN
110 100 m cocrasaser nopsaaka 20—-30 munyT. KonmnuecTso
pagranbHBIX CTBOJIOB U3 OAHOM CKBAXKUHBI 10 TEXHOJIOTUH HE
orpaHudeHO. OHU MOTYT BBIIOJIHATBCSA KAK HA OJJHOM, TAK U HA
HECKOJIBKUX YPOBHSX.

ITocie 3aBepILIEHU BCEX ITUX ONEPALIUI 10 PAJAHUATIBHOMY
BCKPBITHIO IIJIACTA TOJAHUMAIOT KOJTIOHHY HKT ¢ OTKJIOHAI0IMNM
OAIIMAaKOM, 32TEM CIYCKAIOT B CKBAXKUHY KOMITIOHOBKY JIJIsI
JIOOBIYM U 3AITyCKAIOT CKBAXKUHY B pA6OTY. DTOT NPOLIECC
3aHUMAET OT JIBYX JIO YETBIPEX CYTOK COOTBETCTBEHHO, MPOCTONU
CKBAXKUHBI COCTABJISAET OT JBYX /IO YETBIPEX PAOOUNX JHEN.

VII «<HoBunka» (I'pynma @H/I) pa3zpaboTaH, U3TOTOBJIEH U
MPOIIEJ IPOMBICJIOBBIE UCITBITAHUS KOMILIEKC OOOPYIOBAHUA
JUIA PAJIUAJIBHOT'O BCKPBITHSA IIJIACTA C UCTIOJIBb30BAHUEM
KOJIOHHBI TUOKHUX TPYO.

COCTAB N TEXHNYECKUE XAPAKTEPUCTUNKA
CMNEUNANBHOIO KONTHOBUHIOBOTO KOMIJIEKCA
Ang PAONATIBHOIO BCKPbITUA NMITACTOB

B cocTaB KOMIJIEKCA BXOAUT MOJIYIIPUIIET, KAOHA
ONEPATOPA, Y3EI HAMOTKH THOKOH TPYOBI, F'HIPOCTAHITNA
MPUBOJA y3/14 HAMOTKH I'HOKOI TPYOBI, 3KEJI00 HAIPABJISIONI UM,
IPOTUBOBBIOPOCOBOE OOOPYAOBAHUE, OIIOK HACOCHOU YCTAHOBKH,
pabouast EMKOCTb, CHCTEMA KOHTPOJIBHO-PETUCTPUPYIONIAS,
KOMITOHOBKA HAITPABJISIONIAST, KOMIIOHOBKA /IS (DPE3EPOBAHUS
OKHAQ B 3KCIIITYATAIIIOHHOM KOJIOHHE, KOMIIOHOBKA JIJ15T CO3/AaHUS
KaHaaa (pUIBTPALMN B IPOTYKTHBHOM KOJIJIEKTOPE.

along the formation. The bore size depends on the
tubing penetration rate and averages at 25—50 mm
in diameter.

The penetration procedure is controlled from
outside basing on the coiled tubing tension (in
shallow wells) or on the tubing weight sensor
reading (if injector is operating). Time of making
one hole of up to 100 m long is about 20—30 minutes.
The technology does not limit the number of radial
bores drilled from one well. They can be made
either at one level, or at several levels.

The operations above completed, the tubing
with deflector shoe is retrieved, the production
assembly goes down the well and the well is put in
production. The whole process takes up from two
to four days, the well shutdown period being two to
four working days respectively.

The Novinka Unitary Enterprise (the FID Group)
has created, produced and put through field tests a
system for coiled tubing radial drilling.

COMPONENTS AND SPECIFICATIONS
OF A SPECIAL COILED TUBING
UNIT FOR RADIAL DRILLING

The unit comprises a semitrailer, a control cabin,
a tubing spool assembly, a hydraulic drive for
the tubing spool assembly, a guide arch, blowout
preventing equipment, a pumping unit, a working
tank, a control and recording system, a steering
assembly, a window cutting assembly, an assembly
for creation of filtration channel in the productive
reservoir. ©

TEXHUNYECKUE XAPAKTEPUCTUKW KOMIEKCA /UNIT SPECIFICATIONS

MarcumansHoe maz060e ycunue 6apadara y3na HamomKu 2uOKoL mpyos. (npu pabome 6e3 uHNCeKMopa, Ha nepeom cuoe), k2,/
Maximum pulling force of the tubing spool assembly (when operated without injector, at the first layer), kg

2700

Juamemp 2ubroti mpyoo, mm/ | 12,7, 1585; 19,05
Coiled tubing diameter, inches | '; ;%

Cropocms nepemenjerus 2uoKoti mpyoo. npu CIIO, m/c (m/mum) /
Coiled tubing conveying speed in the tripping process, m/s (m/min)

MUHUMANGHAR / MINIMUm
MAKCUMATIOHAR / TNAXTMUIM

0,015 (0.9)
0,6 (36)

Marxcumansras onura 2ubKotl mpyou. Ha oapabare, m / Maximum coiled tubing length on the spool, m

4200

Marxcumansroe oaeneHue Haycmoe ckeaxcurnt, Mla / Maximum well mouth pressure, MPa

80

Marxcumansrioe oaeneHue 3aKauku ImexHonou1eckot scuoxocmu, Mlla /
Maxcimum injection pressure of the working fluid, MPa

103

Luamemp 3KCnmy amariOHHOLL KOLOHHbL, NPU0OHOLL 015 NPOBEOeHUs Pabom, Mm. /
Production casing string diameter appropriate for operation, mm

140; 146; 148

Marxcumansras OnUHA CO30A8aeM0o20 Karnana gpursmpavuu, m ,/ Maximum, filtration channel length, m

90

Maxcumansras memnepamypa Ha 3aboe, °C / Maximum bottombole temperature, °C

150

Marxcumansrnas anyouHa CrycKa u padons. 060py0oearus, m,/
Maximum running and operating depth for the equipment, m

4000

Tabapummste pamepul, He 6onee, mm / Overall dimensions, maximum, mm

12000
2500
3950

onura / length
wupuna / width
evicomal / beight
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MWHN-KOJITIOBUHI KAK OH ECTb
SMALL COILED TUBING ASITIS

Cepeeti KABJIAILL C3AO «Duomauu»
Sergey KABLASH, NOV Fidmash

JIs1 ONIEPAI Ui O paguaIbHOMY OyPEHUIO

B HACTOSIIIIEE BPEM S IPUMEHSAIOTCS

KAIIHWJUISIPHBIE KOITIOOMHI'OBbIE
YCTAHOBKH, KOTOPBIE B IPUHITUIIE TPEACTABIAIOT
CO60M YMEHBIIEHHYIO KOITHUIO KOJITIOOMHTOBOH
YCTAHOBKH, TAK HA3bIBAEMBIII MUHU-KOJITIOOHHT.
DTH yCTAHOBKHU NPEJHAZHAYEHDI J/151 PA0OTHI
C JUIMHHOMEPHOM TPyOOIi, BEITOJTHEHHON U3
HEPKABEIOLIEN CTAIN, IUAMETPOM Y2 TI0MIMA
(12,7 mm), % prorima (19,05 Mm) u 1 groim (25,4 Mm).
Kaxk 1 B «6ONIBIIOM» KOJITIOOMHTE, TPYOa
HAMAaTbIBAETCSI HA 6apabaH, OCHAIEHHBIA
YKJIaJbIBATEJIEM, BEPTIIIOIOM U TPYOHO! OOBA3KON
JULA IO AY U )KUJIKOCTU BHYTPB TPYOBL.

OTIUYUTENTBHOM OCOOEHHOCTDIO KATUJUIAPHBIX

KOJTIOOMHTOBBIX YCTAHOBOK SABJISIETCS
BO3MOKHOCTB IIPOBOJUTD CITYCKO-TIO'bEMHBIE
ONepaIuy Ha HEGOIBIIYIO INTYOUHY
(mo 2000-2500 M) 6€3 UCTIIOJIb30BAHUS
UHXXEKTOPA, IPH 9TOM 6apabaH paboTAET KaK
J1e6€e1Ka Te0(PU3NIECKOIO NObEMHUKA. 17151
OIIEPAIUI K€ HA OOJBIIEH [TTyOMHE MUHU-
KOJTIOOMHTOBBIE YCTAHOBKU OOSA34TENBHO
KOMIUIEKTYIOTCS UHKEKTOPOM C TATOBBIM
ycunueM 710 5000 Kr. ViipasiaeHue padboTon
YCTAHOBKHM OCYIIECTBJIAETCA C ITYJIbTA
YIIPAaBJIEHUS, PACTIONIOKEHHOIO B KabuHe. ITpuBoy,
Y3JIOB IIPOU3BOUTCS OT CTAHIIMU I'MJIPOIIPHUBO/IA,
NPUBOAMMOI B IEHCTBUE NTU3EIBHBIM
WJIN AJIEKTpoaBUraresneM. J1is 6onpniein
ABTOHOMHOCTH 3TH YCTAHOBKHU TAKXKE UMEIOT
COOCTBEHHBIN TPEXILTYHKEPHBIN HACOC BEICOKOT'O
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capillary coiled tubing units, actually being

smaller copies of usual CT units, the so-
called “small coiled tubing”. The units are meant
for working with coiled tube of stainless steel. The
diameters of the tubing are ' inch (12.7 mm),
%inch (19.05 mm) or 1 inch (254 mm). Asin
“big” coiled tubing, the tube is reeled on spool,
equipped with a levelwind swivel and a manifold
for supplying fluid into the tubing.

A differential characteristic of the capillary
CT units is a possibility of running low depth
(2,000- 2,500 m) round-trip operations without
injectors. In such cases the spool acts as a winch
of logging truck hoist. In case of deep operations
small CT units are necessarily equipped with an
injector with the pulling force of up to 5,000 kg. The
unit managed from the control desk in the cabin.
The unit drive is made from hydraulic actuation
station, powered by diesel or electric engine. In
order to make the units more self-sustainable they
also equipped with high pressure triplex pump
for supplying technological fluid into the well
and power generator. Besides, many units have
a positioning crane for easer installation of the
equipment on the well. It is located in the back side
of the unit. Small size of the unit allows locating it
on one chassis, semi-trailer or skid.

Yet, radial drilling is just a new field of
application for these units. Initially, they were
meant for installing capillary columns into the
well and injecting various chemicals (corrosion }

R adial drilling operations currently involve
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000pYyAOBAHUE

JIaBJIEHUS AJ151 HO/IAYM TEXHOJIOTUIECKON
JKHUJIKOCTHU B CKBAXKUHY U JIEKTPOTr€HEPATOP.
Kpome TOro, MHOTME yCTAHOBKU UMEIOT
PACIIOJIOKEHHBIN B 3/JHEN YaCTU KPAH-
MAaHHUIYJIATOP JJIs1 OOJIETYEHUS MOHTAXKA
060pYIOBAHUS HA CKBAXKHUHY. Hebombne
Pa3MepBl yCTAHOBKHU MO3BOJIAIOT PA3MECTUTD €€
Ha OZJHOM HIACCH, IOJIYIPULIETIE NN CAJIA3KAX.
OnHAaKO PaInaJIbHOE BCKPBITHE IIJIACTA
JUISL TUX YCTAHOBOK — BCET'O JIUIIIb HOBAS
06J1aCTh NpUMEHEHU . I3HAYaJIbBHO OHU
MIPEHA3HAYAINUCH JJI YCTAHOBKY KAITHJLISIPHBIX
KOJIOHH B CKBaKMHY JIJI1 BIPBICKUBAHUS
PAa3/IMYHBIX XUMHUKATOB (MHTHOUTOPOB
KOpPPO3UH, pACTBOPUTEIIEN U T.71.). B JTaHHOM
ciy4yae 3pPEKTUBHOCTD JOCTUTAETCS O/1aroapst
TOYHOMY JO3UPOBAHUIO BCIEHUBAIOMINX
Ar€HTOB U JIPYI'UX XUMHUKATOB, BO3MOXXHOCTH
ABTOMATUYECKOI'O HENTPEPBIBHOI'O BIIPBICKUBAHUSA
BEIIECTB HA ONPEJIEIEHHOI ITTyOUHE.
JIETKOCTB YCTAHOBKHU U IEPEMENIEHN S, HU3KUE
SKCIUTYaTALIMOHHBIE U3JJEPKKU U BBICOKASA
3(pPEKTUBHOCTD CIIOCOOCTBYIOT OBICTPO

inhibitors, resolvents and so on). In such case the
efficiency is achieved by precise proportioning

of air-foams and other chemicals, possibility of
automatic continuous injection of substances on
the certain depth. Light weight of the unit and easy
transportation, low exploitation expenses and high
efficiency provide for short pay-off period of small
coiled tubing in this function.

The term “small coiled tubing” also includes CT
units for working in the annular space. Such units
have a steel tube with the diameter of % inch (1905 mm)
or 1 inch (254 mm), the length of 3,000 m and an
injector with the pulling force of up to 10,000 kg.
The construction of the injector is adapted for
working in wells, equipped with beam-pumping
units.

The units with polymer tubing or umbilicals,
available at the market, are also called in Russia
“small coiled tubing” by the producers and
positioned for radial drilling. Yet, low working
pressure and low running depth don’t allow taking
this offer seriously. Today these units are nothing
but a usual logging truck hoist. It limits the depth of

Konmioo6unzoean ycmano8KanezKkozo Kkaacca (Munu-koamoounz) MK10T-30 co cneuuanu3upo8antbim CKEANCUHHBIM
UHCMPYMEHINOM MOICEm ObLmMb UCNONBLI0BANHA OLA CO30AHUSA 271)O0KO NPOHUKAIOWUX KAHAN06 PulbmPauun 6
Koanexmope nPpooyxmuenovix naacmoé (PBII). Ocnauwiena 2u0x0i mpyooii ouamempomn

om 12,7 mm 00 19,05 mm. Moxcem npou3sgooums onepavuu Ha 21younax 0o 4500 .m

The light class CT unit (small CT) MK10T-30 with specialized downbole tool may be used forradial drilling. It is equipped
with the CT with the diameters % inch (12.7 mm) and % inch (19.05 mm). The unit enables operations at the depth up to

4,500 m
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OKYyIIAEMOCTH MUHH-KOJITIOOMHTIA B JAHHOH
(PYHKLIMN.

Ilog TEPMUH «MUHU-KOJITIOOUHT» IOANAAAI0T
TAKKE KOJITIOOMHTOBBIE YCTAHOBKU JIJIS1 PA6OTHI
B MEXTPYOHOM IIPOCTPAHCTBE. TAKUE YCTAHOBKU
UCIOJIb3YIOT CTAJIBHYIO TPYyOy TUAMETPOM ¥4
Jrorma (19,05 mm) nnu 1 groim (25,4 MM) JJIMHOXU
210 3000 M ¥ MTHXKEKTOP C TATOBBIM YCUJIUEM J1O
10 000 Kr. KOHCTPYKLIUA MHXKEKTOPA CIIELIUAJIBHO
AJIAIITUPYETCA AJ151 PAOOTHI HA CKBAKMHAX,
060PYJOBAHHBIX CTAHKAMHU-KAYAJIKAMU.

IIpemiaraeMele CEMYaC HA PbIHKE
YCTAHOBKH C IIOJIMMEPHOM aPMUPOBAHHON
TPYOO¥ MJIH IIJIAHTOKAOEIEM, TAKKE
HAa3bIBAEMBIE IPOU3BOAUTEIEM «<MUHH-
KOJITIOOHHT >, MIO3ULTUOHUPYIOTCS B TOM
YHCIIE U 151 PAAUATIBHOTO 6ypeHust. OJHAKO
MaJIoe paboyee JaBJICHUE U HEOOIbIIAS
IJIYOMHA CITYCKA HE MTO3BOJIAIOT CEPE3HO
pPaccMaTpuBaATh ITO NpeIoXKeHue. Ceruac
3TU YCTAHOBKH IPEJICTABIAIOT COOOM, IO
CYTH, OOBIYHBIN I'eO(PU3NYECKHI IO BEMHUK.
DTO ¥ OTPAHUYUBAET INTyOMHY CKBA’KHH,

HAa KOTOPBIX BO3MOKHO UX IPUMEHEHHE.

[ paGOTHI HAa 6ONBIINX TTTyOUHAX

TAKYIO YCTAHOBKY HEU36EKHO NMPUETCA
JOOCHAIIATh HHKEKTOPOM, COOTBETCTBEHHO
YBEIUYHUBAs MOITHOCTb IPUBOJA U YCJIOKHAA
TUAPABIAYECKYIO CUCTEMY, UTO CBEZIET HA HET BCE
€€ IIPENMYIIECTBA.

INonmumepHas apMUPOBAHHAA TPY6a
TT-20/37-90, 1O JAHHBIM IPOU3BOAUTEIA
OOO JICKOBreokabenb», Mpu HAPYKHOM
JAUAMETPE 37 MM — AaHAJIOT'€ CTAJIbHOMU
KOJITIOOMHT'OBOH TPYOBI AMAMETPOM 38,1 MM —
HMMEET 3HAYUTEIBHO MEHBIIIEE PA3PBIBHOE
yernue (9 T ipoTtus 18,6 T y Haubosee 9acto
IIPUMEHSIEMOH CTaNbHOU TPY6b! (QT-800)

U C TOJIIIMHOM CTEHKH 3 MM), U MAKCUMaJIBHOE
padouee mapnenue (18 MITa mpotus 55 MIlay
TOMU JKE CTAJILHOU TPYOBI).

K cJI0BY, IPUMEHAIOMMNECS HA IIPAKTUKE
CTaJIbHBIE TPYOBI MOT'YT ITIOXBACTATLCSA rOPA3/I0
60J1€€ BHYIIUTEIbHBIMU ITOKA3ATEIAMU.

ITpu 3TOM painyC U3ruda OJIUMEPHON
APMHUPOBAHHOU TPYOBI IPAKTUYECKU PABEH
MHUHHUMAJIBHO JIOITYCKAEMOMY JIJIS CTAJIbHBIX
Tpy6 (740 MM npoTyB 800 MM) — 3HAYUT,
MIPEUMYIIECTBA IO rA0APUTAM y3J1d HAMOTKH MBI
HE ITOJIyYUM. 3HAYUTEJIbHO MEHDBIIIHH IIPOXO/],
(OKOJIO 20 MM) TAKXKE OI'PAHUYUBACT OOIACTD
MNPUMEHEHHU OJIMMEPHBIX APMUPOBAHHBIX
TPYO (K IPHUMEPY, HEBO3MOXKEH COPOC 11apa

JULS YIIPABJICHHUS 32001 HBIM HHCTPYMEHTOM) U
YBEJIMYHUBACT NOTEPH JIABICHUS IIPHU IPOKAYKE
JKUIKOCTU. EqMHCTBEHHBIH IUIIOC — HEGOJIBIION
BBIMI'PBII IO Macce (1,6 Kr/M npotus 2,1 kr/m). ©

equipment

the wells, where their application is possible. In order
to be operational at large depth, these units will have to
be fitted up injector, increasing the power of the drive
and making the hydraulic system more complicated,
which whittles all its advantages.

The polymer armored tube TT-20/37-90, according
to producer Pskovgeokabel, with the outside diameter
of 37 mm (analogue of steel CT of the diameter of 38.1
mm) has lower yield load (9 tons, compare to 18,6 tons
of the usually applied steel tube (QT-800) with the
wall thickness 3 mm and maximal working pressure
(18 MPa, compare to 55 MPa of the steel tubing). By
the way, the steel tubes applied in practice can boast
of much better characteristics. The radius of the bend
of the polymer armored tube is practically equal to the
minimum acceptable radius for steel tubes (740 mm,
compare to 800 mm). It means that we won’t have
advantages in spool assembly size. A narrower passage
(about 20 mm) also limits the sphere of application
of umbilicals (for example, the use of trip ball for
downhole tool orientation) and increases losses of
pressure during fluid flow. The only positive effect is
little advantage in mass (1.6 kg/m, compare to

21kg/m). @

Konmioounzoeanycmanoexa MK10T npeona3nauena onsn
onepauuii no meIcmpyoHomy npocmpancmaey Ha CKEAICUHAX,
000pyo0oé 1X pasruunsimu npueooamu CIITH.

Tazoeoe ycuaue undxcexmopa — 8000 xz.
Huamemp zuoxoii mpyoot — 25,4 mm.
I'nyouna cnycka — 0o 3000 m.

The CT unit MK10T is meant for operations in the annular space
inwells, equipped with various drives of oil well pumps.
Injector pulling force — 8,000 kg.
CT diameter — 1 inch (25.4 mm).
Running depth — 3,000 m.
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XAPAKTEPUCTNKMN HAMBOIJIEE
PACNTPOCTPAHEHHDbIX KOJITIOBMHIOBbIX

YCTAHOBOK', PABOTAIOLLNX B POCCN

NpoussoguTennb

Manufacturer
O6o3Ha4yeHue
Model
Knacc

laccun

Chassis
OBuraTtenb

Engine

MowHocTb aBuraTens, n.c.
Engine power
MakcmmanbHoOe Tarosoe ycunme nHxekTtopa, kH

Injector Head Pull Capacity

CkopocCTb Nogaym rubkom Tpyobl, M/MUH
Coiled Tubing Speed, feet per minute

OnameTp rmbkon Tpybbl, MM
Coiled Tubing Size OD
MakcmmanbHoe flaBrneHme Ha ycTbe ckBaXuHbl, Mla

Maximum Wellhead Pressure

EMKOCTb y3na HamoTku gnsi Tpyobl 38,1 MM, M
Reel capacity for 15” OD tube

Maximum overall dimensions

- length

- width

- height
Macca nonHas, Kr, He bonee

Maximum gross weight
MakcmanbHas rpy3onogbeMHOCTb YCTAHOBLLMKA 0OOpyAOBaHUS, T

Crane Capacities Maximum

* an/IBEAEHbI AaHHbIe No yCTaHOBKaM, NOCTaBJ/IeHHbIM B KoJinyectBe He MeHee gecaTn
N Haxoadawnmcsa B sKcnnyataygumn.




duamatl
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 lbs

*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
YAMZ-7511
400
400 HP
270
60,000 Ibs
0,3-48
3-157
19,05-50,8
Y -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 MOST
WIDELY SOLD CTUS' IN RUSSIA

dungmawl
Fidmash
MK30T
MK30T

Taxxenbiv

AM3-7511
YAMZ-7511
400
400 HP
270
60,000 |bs
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 20,3001

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)



OOOPYIOBAHHE: AKTYAJIBHBIE BOIPOCHI

CUCTENMA COILTRAK OT KONMINMAHMN BAKER HUGHES
BAKER HUGHES COILTRAK™ SYSTEM

According to our query), the most innovative and interesting equipment among the bottombole assemblies

(BHA) for CTD applications for now is the BakerHuthes’ CoilTrak™ system. That is why we su,

ested

the Company experts to answer the questions of ‘CT'1” readers. Please send your new questions about new

equipment to cttimes@cttimes.org.

Kakmue yciryru komnanua Baker Hughes npeaaraer
JOOBIBAIOIHM M CEPBHCHBIM KOMIIAHHAM B O0JIACTH
HaIIPaBJI€HHOTrO OypeHua? KakumM o6pa3oM KOMITaHH A
npoasuraer 6ypenue Ha THKT B Poccuu 1 crpanax CHI'?
Kak BBI BUIHUTE CHTYAITHIO B 00JIACTH KOJITIOOHHI'OBOTO
OypeHHs B 3THX CTPaHAX?

ITo Poccun 1 CHI KOMIIaHM S IPEJIATraeT LEbIA PAJL yCIIyT.
Boob1ie roBopst, HEyAUBUTENBHO, YTO, y4UTHIBAsS MHOT'OJIETHUI
OIIBIT HAIIPABJIEHHOT'O 6YPEHUS U O0see yeM 15-IeTHU ONIbIT
PpaboThI B UHAYCTPHUU KOITIOOUHIA 1 6yPEHUS CUCTEMAMU
3aMKHYTOrO ITUKJIA, koMnaHus Baker Hughes paspaborana
u BHeipuia cuctemy CoilTrak™, coBpeMeHHYIO OYPOBYIO U
U3MEPUTEIBHYIO KOMIIOHOBKY HU3a 6y PUIBbHOI KOJIOHHBI
(KHBK) /17151 KONTIOOMHT'OBBIX ITPUJIOKEHUH. DT4 COBPEMEHHAS
CHCTEMA HAIIPABJIEHHOT'O OyPEHMSI TOYHO HO3UITUOHHPYET
3260 NCXO/IsI U3 TEOMETPUH KOJIJIEKTOPA NPU BCKPBITUH
C IOMOMIBIO KONTIOOUMHI'OBOT'O OypeHMs1. Ee YHUKAIbHbIE
CKBKMHHBIE CEHCOPBI, TO3BOJISIONINE NPOBOJUTD U3MEPEHUS
B PEAIBHOM BPEMEHH, 4 TAKXKE OOPAOOTKY UX PE3YIBTATOB U
OIIEHKY TapaMETPOB 6YPEHU S, TO3BOJISIOT PEMIATH PAAJL IIPOOIEM
HEME/IJIEHHO, IPUHUMAs1 PEHIEHU 11O MEPE BO3HUKHOBEHUS
MPOGJIEMBL.

Kontio6uHrosoe HanpasieHHoe 6ypenue (KHTD)
3HAYUTEJIBHO 60JIEE CJIOKHO B IIPOMBIIIEHHOM IPUMEHEHHH,
4eM TPaJULIMOHHBIE METO/IBL. Ero yCIentHoCTh BO MHOT'OM
3aBHUCUT OT IIPABUIBHO MTOJJOOPAHHOI'O HA3EMHOI'O U
CKBA’KMHHOTI'O OO0OPYAOBaHUA. HEXBATKA OMBITHOI'O IEPCOHAIA
B o6sactu KHTDB Bcerza sSBsIach CEpbE3HO ITPOOIEMO
JUU151 €O IPUMEHEHHUS B IPOMBIIIIJIEHHOM MACIITAOE.

Cerfyac ee IpITAI0TCA IPEOJOIIETD 3d CYET BHEAPEHUS PA/id
06pPa30BATENBHBIX IPOrPAMM U IIPUMEHEHMA OOJIEE IIPOCTBIX
TEXHOJIOI'UH.

B atort cBa3u komnanus Baker Hughes mpeaaraer
06pa3oBaTeNbHbIE TPOrPAMMBI 111 CBOMX KJIMEHTOB B Poccrn
10 OYPEHHUIO ¥ ONITUMAJIBHOM MPOBOJIKE GOKOBBIX CTBOJIOB.

B pesyabrare paj KJIMEHTOB KOMIIAHHU CEMYaAC UCTIOIb3YIOT
KOMINOHOBKY CoilTrak B CBOEH MOBCETHEBHON NPAKTUKE C OOJIee
YEM BBICOKOH 3(P(PEKTUBHOCTBIO.

Ha cerogHAmMHNNI 1€EHb PIHOK KONITIOOMHIOBOT'O OypEHU
OBICTpEE BCero pacreT B Poccuun, Mekcuke v Ha brrkHeM
Bocroke. B 4acTHOCTH, HAa JAHHBIA MOMEHT PACCMATPUBACTCS
P KPYIHBIX IPOEKTOB, IPEAYCMATPHUBAIOMUX KOJITIOOMHIOBOE
OypeHHe Ha KPYITHBIX UCTOMIAIONTUXCA MECTOPOKIECHHUAX C
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What types of services does Baker Hughes
offer to producing and servicing companies
for directional drilling of laterals? How is
Baker Hughes advancing CTD applications in
Russia and CIS countries? What is the outlook
for CTD projects in Russia and CIS countries?

Baker Hughes provides many services throughout
Russia and CIS countries. Drawing on its many
years of directional drilling experience and more
than 15 years of coiled tubing (CT) experience and
leadership in closed-loop drilling systems, Baker
Hughes has engineered the CoilTrak™ service, a
state-of-the-art drilling and evaluation bottomhole
assembly (BHA) for CTD applications. CoilTrak,
an advanced directional drilling system, precisely
positions the wellbore within the productive
reservoir using CTD. Its unique downhole sensors
provide real-time measurement and interpretation
of the drilling environment, allowing for rapid
decision-making and subsequent actions.

CTD in general is more challenging than
conventional drilling and its success depends
on effectively integrating surface and subsurface
services and disciplines. A shortage of experienced
CT directional drilling (CTDD) personnel has been
abarrier to CTDD growth. This has been recognized
and is being addressed through development
programs and the introduction of the most
appropriate technology.

Baker Hughes offers training to clients in Russia
in drilling and reservoir placement techniques for
optimal lateral placement. As a result, there are
clients within Russia that are running CoilTrak BHA
on a daily basis on multiple CTD rigs with excellent
results.

At present, the CTD market is set for rapid growth
in Russia, Mexico, and the Middle East. Several large
projects are being considered where re-entry and
infill drilling using CT will be introduced to giant
mature fields where a large number of existing
wells are production-impaired. In many cases, the
producing reservoir was damaged or originally
completed sub-optimally. CTD using CoilTrak



OONBIINM KOJTMYECTBOM 9KOHOMUYECKH HEA(MP@PEKTUBHBIX
CKBaKHH. BO MHOI'MX CJTy4asiX KOJUIEKTOP ObLII IIOBPEXIEH JIMOO
BCKDBIT B YCJIOBUSAX, JAJIEKUX OT ONTUMAIbHBIX. KOMTIOOMHIOBOE
oypenue ¢ ucnionbzosanueM KHBK CoilTrak nossosser
NPOBOJUTH GOKOBBIE CTBOJIBI JAJIBIIIE, 4 TAKKE MAKCUMAIbHO
3aJICUCTBOBATH IPOJYKTUBHBIM I1J1ACT. KpoMe Toro, npu
3TOM MOKHO OOOUTH HEXKEJIATEIbHBIE, 3ATPOHYTHIC UJIN
MOBPEK/IEHHBIE YYACTKH, YTO OOECIIEYHUBACTCS 34 CYET TOUHOI'O
MO3ULIMOHUPOBAHMS HOBOT'O 32605 B HAaubos1ee 3(p(PEKTUBHOH C
TOYKH 3PEHUS IPOU3BOIUTEIBHOCTH 061ACTU. KOMTIOOUHIOBOE
OypeHME Ha JENPECCUN MOXKET PEMUTD PsAJT TPOOIIEM, OOBIYHO
ACCOITUMPYEMBIX C TPAAUITHOHHBIM 6yPEHHEM (B TOM YHCJIE
noreps (PIIONA; CO3JAHUE 34 CUET OYPEHUS YIACTKOB C HYJIEBOHU
OTJA4€el; CJIOKHOCTH NPU PA6OTE B CEPOBOJIOPOAHBIX CPENAX).
IIpu paboTe C TPONYIIEHHBIMU U HEBLIOPAHHBIMU
KOJIJIEKTOPAMH HE(PTHU U I'a32 HA UCTOIIAIOIINXCS
MECTOPOXK/IEHUAX, 4 TAKIKE IIPU Pa3pPaOOTKE HEBBIPAOOTAHHBIX
HETPAJUIIMOHHBIX 32JIEKEH, KOJITIOOMHIOBOE 6ypeHHE
332PEKOMEH/IOBAJIO CEOs1 KAK BEChMA JKEJIATEIbHBIM C
3KOHOMHYECKON TOUKH 3PEHUS TEXHUYECKUH ITPHEM.
PacTymuii CipoC Ha HOBBIE CPENCTBA PA3PAOOTKHI
UCTOLIAIONTUXCS MECTOPOXKEHU 1 MIOUCK HOBBIX
3KOHOMHYHBIX CPECTB BCKPBITHUSA IIJIACTA CTATIU
JIONIOJTHUTEIBHBIM CTUMYJIOM JIJIS1 PA3BUTUS PbIHKA TUOPHU/THBIX
KOJITIOOMHT'OBBIX YCTAHOBOK HOBOT'O IIOKOJIEHU S, TAKMUX Kak KTV
C BEPXHHUM IIPUBOAOM. DTHU YCTAHOBKMU JIETYE TPAHCIIOPTHPOBATD,
U B COYETAHUU C UX BCTPOEHHBIMU COBPEMEHHBIMU
CPEACTBAMU AaBTOMATHU3AIIN OHH HE3AMEHUMBI JIJIS LIEJIOTO
psAa IPUIOXKEHUT (B TOM YUCIIE OypPEHUS HA IEIPECCUN, ITPU
YIIPABJIAEMOM JIABICHUN UIH IPU Oy PEHUU HA PENIPECCUN).
HeCKOoIbKO KOMIIAHUH YK€ BJIOXKHIIN 3HAYUTEIBHBIE CPENCTBA
B Pa3BUTHE TEXHOJIOIMU OyPEHUS Hd KOITIOOMHIOBbIX
YCTAHOBKAX, CO37IaB CJIEYIOIIEE ITOKOJIEHUE TAKOT'O
060pyIOBAHMSA, OPHEHTUPOBAHHOIO HA OYAYIIHE TOTPEOHOCTHU
pbIHKA. Kak BUJUTCS, BOCHOBHOM 3TH YCTAHOBKH OYyT
BOCTpe60BaHbI B Poccuu, Mekcuke, binskaem Boctoke u CIIIA.

Ecth 1u cientripuaeckue TpesGoBaHUS IO
TEXHHYECKOMY OOCTY;KHBAHHIO CHCTEM HAIIPABJICHHOT'O
OypEeHHSI IIO CPABHEHHIO C TPATHITHOHHBIMH
cucremamu? Kakue BHIBI TEXHHIECKOTO OOCITYKUBAHU S
IIPOU3BOIATCA HA MECTE?

O6cnyxuBanue KHBK CoilTrak npoussoauTcs B
COOTBETCTBHHU CO CTAHIAPTHBIM PEITIAMEHTOM KOMIIAaHUU Baker
Hughes. BbicOKas HAIEKHOCTb KOMIIOHOBKH OATBEPKICHA
PEKOPAHBIM BDEMEHEM HAPAOOTKU HA OTKA3 — 12 AHEH
MOCTOSHHOT'O 6ypEHH GOKOBOI'O CTBOJIA TPOTIKEHHOCTBIO
4267 m. Ipu nposeaeHnn 40 ONepariuit 1o BO3OGHOBICHUIO
JIOOBIYU U3 PAHEE SKOHOMHYECKU HEI(PPEKTUBHBIX I'A30BbIX
CKBAKVH C ToMOIIIbio CoilTrak 66110 mpobypero 6ostee 103 632 m.

3a cueT CBOEH MOAYIbHOM KOHCTPYKIUK CoilTrak MoxeT
O6CITyKUBATBCS 6€3 COTYTCTBYIOUIETO OO0PYIOBAHMS,

O6BIYHO HEOOXOIMMOT'O IIPH UCTIOIB30BAHHUU KOMIIOHOBOK
OOMBIIOrO pa3Mepa. DTO NO3BOJIAET CHU3UTD PabOUdyIO IJIOMAb
OypOBOIL. [I151 06J1erYeHNs PabOTHI HA YIAJIEHHBIX OOBEKTAX,
MOXKET IMOCTABJIATHCS YCTAHOBKA MOOUIIBHOT'O TEXHUYECKOTO
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allows for sidetracking deeper and closer to the
producing interval and bypasses disturbed or
damaged zones, precisely repositioning the wellbore
in the most productive aspect. Underbalanced CTD
can overcome many risks inherent to conventional
drilling (e.g., fluid losses; drilling depleted zones;
stuck pipe scenarios; and hydrogen sulfide
environments).

Whether accessing bypassed, or unswept, pools
of oil and gas from mature fields, or tapping as yet
undeveloped unconventional reservoirs, CTD is
emerging as a highly desirable, economically viable
option.

Growing emphasis on mature field redevelopment
and low-cost reservoir access is also driving the
increased demand for new-generation hybrid CTD
rigs, such as coil over top drive. The enhanced
mobility and state-of-the-art automation features
enable operations in a variety of applications
(e.g,, underbalanced, managed pressure, or
overbalanced scenarios). Several companies have
made significant investment to develop CTD rig
technology and have built a new generation of CTD
rigs that address current and future market needs,
especially for Russia, Mexico, the Middle East and
the US.

How does maintenance of the directional
drilling system compare with standard
drilling systems? What types of maintenance
can be done in-situ?

CoilTrak BHA adheres to Baker Hughes’ standard
maintenance procedures. The system’s high level
of reliability is demonstrated by a record-breaking
12 days continuous multilateral drilling of more
than 4,267 m (14,000 ft) of additional reservoir
exposure from a single motherbore. CoilTrak drilled
more than 103,632 m (340,000 ft) in 40 re-entries
to reverse production decline and revitalize an
otherwise uneconomic depleted gas field.

Because of its modular design, CoilTrak can be
maintained without the associated equipment
normally required for larger assemblies, resulting
in a smaller rig footprint. To assist maintenance
in remote locations, a Mobile Maintenance
Unit (MMU) capable of on-site maintenance
can be deployed, Maintenance on CoilTrak is
recommended at standard intervals of
200 hours, and mud motors’ recommendations
are application-specific (e.g., 80 to 150 hours on an
overbalanced application).

What is the life expectancy of the
directional drilling system, and what are
some of the determining factors?

The elements that determine the maintenance

06CTyKUBAHUA. PEKOMEHJOBAHHOE BPEMS HAPAOOTKH JIO TAKOT'O } and life expectancy of the equipment include }
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OOOPYAOBAHHE: AKTYAJIbHBIE BOIIPOCHI

obcnyxxuBanus 11 cucrtemsbl CoilTrak cocrasnser

200 4acoB pabOTHI, UTO JKE KACAETCS ABUTATEIICH, TO 3TO 3aBUCUT
OT KOHKPETHBIX ITPUJIOKEHUH (HAIIpUMeED, IPH OYPEHUU Ha
PpEnpecCUm 3TOT MOKA3aTEb cOCTaBIAeT OT 80 10 150 4acoB).

KakoH CpOK CIIy>KOBI CHCTE€MBI HAIIPABJI€HHOI'O
OypeHHs, U KaKue (PAKTOPHI 3TO ONPEICITIOT?

CpOK Ci1y>KObI U BpEMA HAPAOOTKH MEXKY
TEXOOCTY>KUBAHUAMHU JIEMEHTOB, OIPEEISIONUX CPOK
CJTYKObI BCEM CUCTEMBI, 3aBUCUT OT ITAPAMETPOB UX
MNPUMEHEHUS, B TOM YHCJIE OT TEMIIEPATYPBI, TUIIA (DOPMALIUU
(1pu 6ypeHNUM A0PA3UBHBIX CPEN), BLIGOPa OYpOBOI'O
pPacTBOpPA U ErO COBMECTUMOCTH, A TAKXKE OT IIPUMEHEHUA
KHBK nipy 6ypeHnu Ha JENPECCUN H/UJIN PENTPECCUN. DTU
(paKTOPBI pACCMATPUBAIOTCA crienuanucramMu Baker Hughes
MIPHU IJIAHUPOBAHUH PA6OT C KJIUEHTOM, B PE3Y/IbTATE
YEro COCTABIAIOTCA PEKOMEH/IAIIMHU 10 IIPUMEHEHNIO
060pYAOBAHUS 111 KAXKAOT'O KOHKPETHOI'O IIPUJIOKEHHUS. DTO
MO3BOJIAET OOECIEYNUTD MAKCUMAJIBHYIO HAJIEXKHOCTD M CPOK
CIIy>KOBI OOOPYAOBAHMS 1A2KE IIPU ET'O NCIOIb30BAHNU B CAMBIX
CJIOJKHBIX YCJIOBUAX.

KaKOBBI OCHOBHEI€ KOMIIOHEHTHI CHCTEMBI
HanpasiaeHHOro oypeHus CoilTrak? EcTs 1u
XapaKTepPHBIE IS 3TOro ooopyaoBanusa coou? Ecimu na,
TO KaK UX H30€e:KaTh?

OCHOBHBIE KOMIOOHEHTHI cucTeMbl CoilTrak cnenyromue:
¢ OJIOK MUTAHUS U YIIPABJICHUS — OOCCIIEYNBACT MUTAHUE

CHCTEMBI 10 AIEKTPUUIECKOMY KA6€EIO (BO3MOXKHA U

CTAaHJAPTHAS 3AIIUTKA) U €€ YIIPABIECHHUE, OJIOK TAKXKE HMEET

BCTPOEHHBIN JIOKATOP MY(T;

* OJIOK 3JIEKTPUYECKOIO PA3bEIUHEHUS U LTUPKY/IAIIUN —
MHOI'OLJUKJIOBOU MOAYJ/Ib LIUPKYJISALIMU, KOTOPBIXA IIPU
OTKPBITHUU OOECIIEYUBAET €€ YBEIMUECHUE U PAOOTAET
Ha OTKJIOHEHHE TTIOTOKA C JOJIOTA; KPOME TOr0, OJI0K
06€CIEYNBAET CTAHAPTHBIE BO3MOXHOCTHU MO U3BJICYEHUIO
I'HKT, mpryeM 3Ta ONLHs OTAEIBHO KOHTPOJIUPYETCS
KOMIBIOTEPOM, COXPAHSA CTAHAAPTHBIE TAPAMETPHI T'A30BOH
XpOMaTOrpapuu I IPOBENEHUS TIOBUIBHBIX OIIEPALTULL;

* HANPABJAIOIMINHN rAaMMa-6JI0K — COAEPKUT KOMIIIIEKC
060PYJOBAHUSA JJIs IPHUIAHN A HY>KHOT'O HATIPABJICHUS U
JHUATHOCTUKU, KDOME TOTO, B HET'O BKJIIOYEH I'AMMa-MO/Y/Ib
JUISL OO6CTIEJOBAHM S F€OJIOTUYECKON (POPMALINH;

* T'MJPABJIUYECKUN OPUEHTATOP — MOJYJIb, IIO3BOJIAIONI U
32/1aBaTh HANIPABJIECHHUE HHCTPYMEHTA IIPU €TI0 BPAIEHUN HA
400° (200° B1€BO MJIM BIIPABO) B PEXUME PEAIbHOI'O BDEMEHU
324 CYET YIIPABJIEHHUA €TO JIBHKEHUEM B OOOUX HAIIPABIECHUAX
Ha OJJUH I'PAJyC OAHHUM HA’KATUEM MBIIIH; IO YCHUIINE
MIPEBOCXOAUT BPAIIATEIbHBIN MOMEHT JIBUTATESA, 4 CAM OH
MOBBIIIAET TOYHOCTD IIPOBOJKU CTBOJIA;

Kpome TOro, MO’KHO UCIIOIb30BATh CIEAYIOIINE MOY/IN:

* YIBTPAY3KUU MHOTOYACTHBIN U3MEPUTED CONIPOTHUBIEHNUA
JUISL U3ydeHus (POpPMALINH;

* Moaynb Gyrolrak, mpeJHa3HAYEHHBIN IS 3aPE3KU U OYPEHUA
U3 BEPTUKAJIBHBIX CTBOJIOB;

* MOJYJIb AUHAMHWYECKOTO JIABJICHUSA, ITO3BOJISAION U
YBEJIUYUTD HATPY3KY HA JJOJIOTO;
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downhole conditions, such as temperature,
formation type (drilling abrasive formations),
drilling fluid compatibility/selection, and
underbalanced and/or overbalanced drilling
application. These factors are considered by Baker
Hughes during pre-job planning with the client
and a specific schedule is recommended for

each application, ensuring maximum reliability
and durability in the most challenging drilling
environments.

What are the components of the CoilTrak
directional drilling system? Have specific or
reoccurring failures been identified? If so,
how are these failures avoided or overcome?

The basic components of the CoilTrak drilling
system are:
¢ Power & Communication Module (P&C) —
modulates the power supply via electric-line
(conventional mud-pulse option is also available)
and is the system control unit; the P&C has an
integrated casing collar locator (CCL).

Electrical Disconnect & Circulation Module
(EDC) — a multi-cycle circulation sub that
allows increased circulation when open and
acts to divert flow from the bit. It is the primary
CT recovery mode with a separate computer-
controlled disconnect option, leaving a standard
GS fishing profile.

Directional Gamma Sub (DGS) — contains the
directional and survey package; also houses

the Gamma module for geological formation
response.

Hydraulic Orientor Tool (HOT) — module enables
infinite real-time control of the tool face while
drilling through 400° rotation (200° left or right)
using bi-directional one-degree incremental
control with the click of a mouse. It overcomes
the reactive torque of the motor and enhances
wellbore placement accuracy.

Additional modules also available are:
Ultra-slim Multiple Propagation Resistivity
(USMPR) for formation evaluation;

GyroTrak for vertical well kick off and drilling
module;

* Dynamic Pressure Sub (DPS) which has
downhole weight-on-bi;

Annular / Bore pressure and VSS (vibration
monitoring), which also allows the real-time
monitoring of Equivalent Circulating Density
(ECD) — essential for monitoring hole cleaning
and downhole formation pressures;

Rib Steer Motor System (RSM) to extend CT reach
when drilling; reducing tortuosity and drills a
smoother wellbore (straighter, with less torque
and drag).

After more than 15 years development, CoilTrak



Baox numanus u
ynpaenenus

Power & Communication
Module

* MOJY/Ib KOHTPOJISI BUOPALIMU U JABJICHUS IO
3aTPpyO6HOMY IIPOCTPAHCTBY/326010, KOTOPBI
TAKKE ITO3BOJIAET OTCIICKHUBATH SKBUBICHTHYIO
IJIOTHOCTD LU PKYIHPYIOLIETO 6yPOBOro
PacTBOPA, YTO CYIIECTBEHHO /11 MOHUTOPHUHI'A
BHYTPHUCKBA>)KMHHBIX IL&BJICHI/Iﬁ M YUCTOTBI
CTBOJIA;

* CHCTEMA HAIIPABJISAIOMINX PEGEP ABUTATENS, anexmpusie gc’ég’;
ITO3BOJISIONAS TOBBICUTB TPOXOAUMOCTb THKT passeourenus u
IIpH 6YPEHUH, A TAKKE CHU3UTb U3BUIINCTOCTD UUpryAAL UL
CTBOJIA CKBAKUHBI M TIPOGYPUTDb POBHBIN 3200H DNZLZ’C?!LVZ;QZ
(6o11€e€e IPsAMOIA, TPYU MEHBIIIEM BPAIAIONIEM Circulation
MOMEHTE Y HATSAXKEHUHN). Module
ITocne 6omnee yeM 15-1eTHETO MOCTOSTHHOTO

YCOBEPLIEHCTBOBAHUS MOAIY/IM KOMIIOHOBKH

CoilTrak cTanu o4eHb HaIe’KHBIMU CUCTEMAMU 6€3

KaKHXJIMOO0 «XapaKTEPHBIX» cO0eB. Kpome Toro,

UCIMIONIB30BAHUE MOAYIIS «CHUCTEMA 3(PPEKTUBHOTO

OypEHMsI» B PEATTBHOM BPEMEHH ITOMOT'A€T

YMEHBIIINUTD BEPOATHOCTDb 3aKJIMHUBAHUSA MOTOPA

U ONTUMH3HUPOBATH PaOOTY JOJIOTA 32 CUET OOJIEe

3(MHEKTUBHON IEPEAAIN HA HET'O HAIPY3KHU.

Mooyns
Heo06Xx0aMO JTH 0c000€ 00CTYy-:KHBAHHE, KoHmpONs

KATHGPOBKA HUTH CIIEITHATBHOE ”gy(zﬁfzz

060pyAOBaHHE NIPH IIPOBEICHUH KAXKJ0H Drilling

CITYCKO-TIOA'b€MHOM onepanun? Kakue Performance

0COGbIE TPEOOBAHHA K CTAHIAP THBHIM Sub

KOJITIOOMHI'OBBIM YCTAHOBKAM

IIPEXBABIAIOTCA IIPH HCIIOIb30BAHHH

CHCTEMBI HAIIPABJIECHHOI'O OypeHus?

Bce 6ypOBBIE MOAIYJIN OOCTY>KUBAIOTCS U

KaJIMOPYIOTCA NTEPE] TOCTABKOU. ECTh TaKoKe

BO3MOKHOCTbD 3aKa3aThb [10, KoTOpOE OyzeT

OCYHIECTBJIATD JUATHOCTHUKY HEITOCPEICTBEHHO

Ha MECTOPOXJeHUN. K KabHHE yIIPaBICHUA

OypPOBOM KOJITIOOMHI'OBOI YCTAHOBKOH HE

OPEIBABIACTCS HUKAKUX OCOOBIX TPEOOBAHUIL.

ITpOCTO YCTaHABINUBAIOTCA JOIOJIHUTEIBHBIE

MOHUTOPBI 1JIs1 KHPOPMUPOBAHUS OYPOBHKA. YnempaysKuti

KpOMe TOTO, yCTaHABIUBACTCA YA ICHHBIE M Hfgz‘gﬁjﬁ

JIOCTYII C ONBITHBIM CIEIIUAIICTOM IO conpomuenenus

HAIIPAaBJIEHHOMY OYPEHUIO KOMITAaHUHU Baker
Hughes, 4yTo 06€ecneunBaeT KOMMYHHUKALTHIO IIPU
a6JI0HUPOBAHNY M UI3MECHEHHUHN YCJIOBUN IIPU
OypEHU.

Ultra-slim Multiple
Propagation
Resistivity

CyLIeCTBYIOT JIH OCOOBIE TPEOOBAHUSI
IO PEKOMEHJOBAHHOM CTEIIEHH OYHCTKH
OypPOBOI'O PACTBOPA IIPH UCITOIB30BAHUH
CHUCTEMBI HATIPABJIECHHOTO OYyPEHHUSI?

HCT, TIPUMCHAIOTCA OOBIYHBIE CUCTEMBI OYUCTKU
OypOBOTO pacTBOpa U BUbpocuTa. Cofep:KkaHHE
TBEP/IBIX YACTHUI] B PACTBOPE OTCIICIKUBACTCS TAK
K€, KAK U [TIPU OOBIYHOM 6ypeHUn. ©
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modules are extremely
reliable and not prone

to any “specific or
reoccurring” failure.

The use of the Drilling
Performance System
module in real time assists
in reducing mud motor
stalls and increases bit
optimization by enabling
smoother weight-to-bit
transfer.

Is special servicing,
calibration or
equipment required
before each running
operation? What special
requirements to CT
units exist when using
directional drilling
system?

The drilling modules are
all serviced and calibrated
before arriving on location.
The computer software
available in the field allows
diagnostic checks to be
performed on location.
The CTD control cabin has
no special requirements.
Additional real-time
drilling screens are
installed for the CT driller’s
information, and a remote
computer set-up with
Baker Hughes directional
driller ensures good lines
of communication during
wiper trips or for changes
while drilling.

Are there specific
requirements, different
from standard ones,
for the recommended
drilling mud cleaning
while using the
directional drilling
system?

No, standard mud
cleaning systems and
shaker screens are
acceptable. Mud solids
content monitoring is
done as normal during the
drilling phase. ©
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HOBOCTH

BAKER HUGHES INTEQ
CTAJA JIAYPEATOM
NMPEMMM ICOTA

3A TEXHOJIOT'MYECKWE
AOCTVXXEHUSA B OBJIACTU
BHYTPUCKBAXWHHbLIX PABOT

Acconmanys CneuaaucToB IO
KOJITIOOMHT'OBBIM TEXHOJIOTHAM U
BHYTPHCKBAXKUHHBIM paboTam ICOTA npucyguna
IPEMUIO 32 TEXHOJIOTUUECKUE TOCTUKEHUS
B O6JIACTH BHYTPHUCKBA)KMHHBIX pa60T 2009
roga komnanuu Baker Hughes INTEQ, koTopas
BXOAUT B Baker Hughes. Ha BbICTaBKe IO
BHYTPHUCKBAXUHHBIM paboTam SPE/ICOTA,
COCTOSIBIIEVCS B KOHIIE MapTa B XbIOCTOHE, INTEQ
MPEACTABUIIA JBUT'ATEIIb C HAIPABJIAIOMIMUA
pebdpaMu 1151 KONTIOOUHT'OBOTO 6ypeHus. [Tpemus
MPUCYKAAETCA 32 BBIIAIOMIECA TEXHOIOTNUECKHE
pPa3pabOTKU 111 BHYTPUCKBAKUHHBIX PAOOT,
KOTOPBIE COKPAIAIOT PUCKH, YBETUYUBAIOT
IPOU3BOAUTENBHOCTD U O€30IACHOCTD,
YMEHBIIAIOT HETATUBHOE BO3JEHMCTBUE HA
OKPYZKAIOIIYIO CPENY.

Hosbi1 gBUrarens komnanuu INTEQ
ABJIAETCS PE3YIBTATOM MHOT'HUX JIET
JIAaGOPATOPHBIX HAYYHBIX UCCIEA0OBAHNIM
U TBICAY Y4COB UCTIBITAHUU B IPOLIECCE
Oypenust. Pa3paboTka OTHOCUTCS K HOBOMY
MOKOJIEHUIO KOJITIOOMHT'OBBIX TEXHOJIOTUH U
TEXHOJIOIMHI BTOPUYHOTI'O BCKPBITHA IIACTA
OypeHuem. OHa COYeTAET B Ce6E€ BOZMOXKHOCTH
3260HOI KOHCTPYKIIUU Ha 643€ 3aMKHYTOI
CHCTEMBI C HATIPABJIAIOINMU peOGpaMHU C €€
MPOBEPEHHBIM KA4€CTBOM U HETIPEB3OUAECHHYIO
NPOU3BOAUTENBHOCTD JBUTATENEN X-treme™ ¢
YAJIMHEHHBIMU NPO(MUINPOBAHHBIMU CTATOPAMH.

DTO cCOYETAHNE MHHOBAITMOHHBIX PEMEHUA
INTEQ 110o3BOINIO MUHHMU3UPOBATH
UCKPUBJIEHUE CKBAKUH MAJIOI'O AUAMETPA U
pPacHpUTb IPUMEHUMOCTD IIPOAYKTA, KOTOPBIA
MOJKET UCTIOIb30BATHCA B CKBAJKMHAX C CAMOM
CJIOKHOM reoMeTpuen. JIBUraresib o3BojseT
MOJIYYATh IVIAJKHUE IIPAMBIE TPAEKTOPHUH U
u36€eraTh POPMHUPOBAHUS BOJTHOOOPA3HBIX
CTBOJIOB, XaPAKTEPHBIX /1 KOJITIOOMHI'OBOI'O
OypeHus. B pe3ynbraTe CHHXKAETCSA IPOXOAKA
OypOBO KOJIOHHBI IIPY OOJIbIIEH IIPOTIKEHHOCTH
OOKOBOT'O CTBOJIA B ONITUMAJIbHOM HAIIPABJICHUH.

Kpowme Toro, Apyroe nojpasaeacHue
Baker Hughes, komnanus Baker Atlas, crana
(PHUHAIUCTOM ITOM IPECTUKHOM IPEMUH.
Cucrema yIpasaeHUSA PUCKAMUA IIPU CITYCKE B
CKBKMHY U ITepPOPHUPYIONTHE MHEPIIUOHHDBIE
KOMIIOHOBKH 3TOU KOMITAHUU ObUIA OTMEYEHEI
K4K Pa3pabOTKH, CYIIECTBEHHO OOJIEr4aronme
NPUMEHEHHE KAHATHO-KA6EIbHOI'O
O6OPY/IOBAHUS B UCKPUBJICHHBIX CTBOMIAX. ©
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ICOTA ommemuna npemueii 3a mexHoi02uUecKue OOCMUNCeHUA 8
oonacmu eHympucKkeaicunnvlx paoom 2009 zooa Baker Hughes
INTEQ 3a co30anue o8uzamens C Hanpaaaouumu peopamnu.
BakerAtlas cman gpunanrucmom 3a paspadomxy cucmemst

ynpaenenun puckamu npu CnycKe 8 CKancuny u nephopupyrowjue
unepuuonnble KOMnoHoexku. Cresa nanpaso: Cmue Kappu,
Meneoxcep MuHenKu npooyKmos 0151 6MOoPUHHO20 6CKPbImuUs
naacma 6 CKEAMNCUNAX Mano2o ouamempa, Baker Hughes INTEQ;
Dpumen Xuan, meneoxcep no pa3gumuio ousneca, Baker Atlas;
Jyusa Jamanu, undicenep no 0yposvim npunoxcenusm, INTEQ;
BappuJlaxocme, noopa3oenenue no HanPasasiouum Cucmemam
0N 6MOPUUHO20 8cKPoimus naacma, INTEQ.

ICOTA awarded its 2009 Intervention Technology Award to Baker
Hugbes INTEQ for its rib-steered motor. Baker Atlas was named a
Sinalist for its Deployment Risk Management Csystem and perforating
Jlwbeel assemblies. From left to right: Steve Carey, INTEQ
groduct line manager, slimbole reentry; Freeman Hill, Baker Atlas
usiness development manager; Louisa Dabmani, INTEQ drilling
applications engineer; and Barry Lacoste, INTEQ global team lead-
reentry systems.

BAKER HUGHES INTEQ WINS
ICOTA AWARD
FOR INTERVENTION TECHNOLOGY

The Intervention & Coiled Tubing Association (ICOTA)
awarded Baker Hughes INTEQ its prestigious 2009 Intervention
Technology Award.

Presented at the SPE/ICOTA Coiled Tubing and Well Intervention
Conference Exhibition in Houston in late March, the award
recognized INTEQ’s rib-steered motor (RSM) for coil tubing
directional drilling.The award recognizes outstanding technical
innovation or application of technology for well intervention,
which reduces risk, increases production, improves safety or
minimizes environmental impact.

INTEQ’s RSM is the culmination of years of laboratory R&D and
thousands of hours of drilling experience and represents the next-
generation in coiled tubing and reentry drilling technology. It
combines the proven quality borehole construction capabilities of
closed-loop rib-steering technology with the unsurpassed drilling
performance of INTEQ’s X-treme™ pre-contoured motors.

This combination of INTEQ innovations results in minimized
tortuosity in slimhole wellbores, extending the envelope of even
the most complex well geometries. The RSM allows for smooth,
straight trajectories, eliminating the need for the undulating
wellpaths typically associated with coiled tubing drilling. The
resulting quality wellbores reduce drillstring drag and allow for
optimal extended reach capabilities and 3D steering.

ICoTA named Baker Atlas as a finalist for the 2009 Intervention
Technology Award. The Baker Atlas Deployment Risk
Management system and perforating flywheel assemblies were
recognized for significantly improving wireline deployment in
deviated wellbores. ©



NOV Hydra Rig® is the world leader in
coiled tubing, nitrogen and coiled

tubing support equipment.

. Control Panel for Model MPT-500S

. Hydra Rig HP1600 Quint Liquid Nitrogen Pump

. Hydra Rig “Six Series” 80,000 Ib. Coiled Tubing Injector
. Coiled Tubing Support Unit Model MPT-500S

. Multi Purpose Trailer Mounted CTU with Rig Up Mast
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bHOCTU: ruOpuHbIC
OHMHI'OBBIE YCTAHOBKH

IIPOHU3BOACTBA KOMIIAHHH
«DOpPMOCT>

FROM CONCEPT TO REALITY,
Foremost Hybrid Coﬁg

Tubing ?,{igs

Ycmanogexa ona 6ypenuana FHKT 6 paoome

CT'rig at work

AnaH INTECKH, mpeACcTaBHTEIb IIO IPOAAKAM He(hTeIIPOMBICIOBOH TEXHHUKH, «®opmoct UHAaCTpH3»
Allan PLESKIE, Technical Sales Representative — Oilfield Products, Foremost Industries

KPATKAA NCTOPUA PA3SBUTNSA

BypeHue Ha THOKMX HACOCHO-KOMIIPECCOPHBIX
Tpy6ax ('HKT) BriepBbi€ ObLIIO IPUMEHEHO B
cepeauHe 1930-x rT. Tem He MEHeeE, TOJIBKO B
TeyeHue nocjaegHux 10 1eT cTaa OYeBHIEH BECh
MHOTEHIUAJ 3TOH TEXHOJIOTUU OYPEHUSL.

B HacTos1Ee€ BpEMS SICHO, YTO TUOKUE HACOCHO-
KOMIPECCOPHBIE TPYOBI MOXXHO 3(P(PEKTUBHO U
YCIENHO IPUMEHATD B OYPEHHUU HOBBIX CKBAXKUH B
CeBepHOIT AMEPHKE U 110 BCEMY MUPY.

BrHauase TexHonorusa 6ypenusa Ha FTHKT
ObL1a pa3paboTaHa KAK CPEICTBO OUUIICHUST
CKBAXHH. Ceryac JaHHAS TEXHOJIOTUS UMECT
MIMPOKUN CHEKTP IPUMEHEHUS HA HEPTAHBIX
MECTOPOXKJACHUAX. [IpH OCYIECTBIEHUH IEPBBIX
MOMNBITOK OYPEHUS CKBAKUH ITOCPEICTBOM
ruokux HKT ncronb30BaIuCh UMEBITHECS TOIIA
B HAJIMYMU MOAN(DPUIIPOBAHHBIEC CPEJCTBA
1 060pyRoBaHME 111 pa3sepThiBaHus [HKT.
HecMOTps HA TO 4TO EPBBIE HOIBITKU OypPEHUS HA
I'HKT 651111 CPaBHUTENIBHO YCHENTHBL, TEXHUYECKHUE
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COILED TUBING, A QUICK BACKGROUND

The concept of drilling with coiled tubing has
existed as early as the mid 1930’s. However, the
potential of drilling with coiled tubing conveyed
technologies have only become evident within the
last decade. Today, is has become clear that coiled
tubing can be used quickly and competitively to
drill a wide variety of well bores in North America
and around the globe.

Coiled Tubing (CT) technology was initially
developed as a means of clearing out wells. Coiled
Tubing Rigs (CTR’s) have since evolved into a
technology that has a wide range of applications
in the oilfield. Early attempts at drilling with coiled
tubing utilized modified coiled tubing deployment
equipment that was available at that time. Although
these initial attempts were moderately successful,
the limitations of early coiled tubing technology
were ultimately ineffective in the overall execution
of drilling and casing wells. Early CT equipment was
not effective at drilling surface holes, and not able



BO3MOKHOCTH UMEBIIETOCS B TO BPEMS
060PYAOBAHUSA HE OOECIEYNBAIN I(PHEKTUBHOTO
BCECTOPOHHETO PEMIEHUS 3244491 OypEHUA U
OOCAKMBAHHUSA CKBAXXUHBL [IpeskHee 000py10BaHHE
OBLI0 HEA((PEKTUBHO IPU OYPEHUU UHTEPBATIA
CTBOJIA TOZ, KOHAYKTOP U HE IPUCHOCOBIEHO
JULSI MAHUITYIIAIIUIA CO COOPHBIMU OYPUIBHBIMU
TPyOaMH U /I CITyCKA 3TUX TPYO. Tak:ke nMenn
MECTO CJIOKHOCTH MOHTAK4 OOOPYIOBAHHUS U ETO
MEPEMENIEHNA HA HOBBIE MECTA IIPOBEJEHUS PAOOT.
B 1994 ropy B 3anagHort Kanaze, na
MECTOPOXK/JIECHUH, PACTIOJIOKEHHOM HEJAIEKO OT
ropoja Meaucu Xat (IpOBUHIUA ATTOEPTA),
OBLIH IPOM3BEICHBI ITEPBBIE MTONBITKU OYPEHUA
¢ moMonibio THokuxX HKT ¢ MCITOIb30BAHHUEM
OYPOBBIX YCTAHOBOK, IPUMEHAEMBIX JIJIS APYTUX
BU/JIOB 6ypeHUs. XOTs OHU IPOJEMOHCTPUPOBATIA
BO3MOXXHOCTH Oypenus Ha THKT, apyrue
PabOoTHI OKA3AUCh HEAM(PEKTUBHBIMU, U IPOEKT
ObL1 3aKpHIT. Texnonorua THKT npoxposzkana
COBEPIIECHCTBOBATHCA B cepeaune 1990-x 1T,
OJJHAKO OYPOBBIE YCTAHOBKH, CIIEITUAJIBHO
NpEIHA3HAYEHHDIE /11 OYPEHNSA THOKUMU TPYOaAMU
OOJIBIIOrO AUAMETPA, EE HE TPOU3BOAUIIHC.
Heo6xoaMOCTh pelIeHUsI 3TOU CJIOKHOM
33/1a4M [IPUBEJIA K PEBOJIIOLIUU B OOJIACTU
KOHCTPYUPOBAHHUA FTHOPHUIHBIX OYPOBBIX
YCTAaHOBOK, OCYIIECTBAAIOMUX Oypenne Ha T'HKT,
B COOTBETCTBHUH C I1€JIEBBIM HA3HAYEHUEM.

AJOCTUXEHNA U UHHOBALIMA
B KOHCTPYKUWWN N TEXHOJIOTUWN THKT

B 1997 ropy nyTemM MOAU(PUKALINHU YCTAHOBKU
I'HKT 651710 CO3/JaHO EPBOE NOKOIEHNE 6y POBBIX
CTAHKOB, OCYIIECTBISAIONUX OYPEHHE TOCPEICTBOM
TUOKUX TPYO. MOAM(DUITUPOBAHHAS yCTAHOBKA
MO3BOJINJIA PEMUTb HEKOTOPBIE TPOOJIEMEL,
CYILIECTBOBABIIHE B TPONIOM. CTAHOK OBLI
YCTAHOBJIEH HA TPEUJIEPE, UTO YIIYUIINIIO €TO
MOOMJIBHOCTb. Bbly1a TaK:Ke 7O6ABIEHA MauTa JIJIsI
CITyCKa 6y pUIBHBIX TPYO. Takass KOHCTPYKIIUSA
TPy6 COKpaTH/Ia BpeMs OyPEHUS U BPEMS CITYCKO-
MOJ’bEMHBIX OIEPALINI 34 CUET UCKITIOUEHUS
OYPHJIBHBIX 3aMKOB. OHA TAKXKE MTO3BOJIAA
MIPOBOAUTB HENIPEPBIBHYIO IIPOMBIBKY TPY0, UTO
VIYYIINIIO COCTOSTHUE CTBOJIA CKBAKUHBI U [JAJI0
BO3MOKHOCTb CBECTH K MUHUMYMY HAPYIIEHUE
IKCIUTYATALUOHHBIX KAYECTB IPOAYKTUBHOT'O
IUIACTA. OTHU CTAHKHU IIEPBOT'O ITOKOJIEHUS ObLIN
6e30macHee, YeM TPAJULTUOHHBIE OYPOBBIE CTAHKU.
MeHnbl11€e J101eH OBLIIO BOBJIEYEHO B PA60OYUIL
IPOLECC HA OYPOBOU IVIONIAJIKE, HE TPEOOBAINUCH
BEPXOBBIE PA6OYHE U HE HY KHBI ObJIM OIIEPAIINHU C
OYypUIBHBIMU 3AMKAMU. DTHU CTAHKU OBLJIU MEHBIIIE
pPa3sMEPOM U MOTJIM OBITh TPAHCIIOPTUPOBAHEI
00J1€€ KOMITAKTHO, YTO YMEHBIIAJIO BPESHOE

equipment

to handle or run jointed tubulars. The equipment
was also difficult to rig up and difficult to transport
between site locations.

In 1994, the first attempts at drilling with
coiled tubing in western Canada occurred near
Medicine Hat, Alberta using rigs adapted from
other applications. Although it demonstrated the
possibilities of drilling with coiled tubing, other
parts of the operation proved ineffective and the
project was abandoned. Advancementsin CT
technology continued to develop into the mid
1990’s, however no rigs specifically designed for the
purpose of drilling with large diameter tubing had
yet been manufactured. It was this challenge that
spawned a revolution in CT rig design, making way
for “fit for purpose” hybrid coiled tubing drill rigs.

ADVANCEMENTS AND INNOVATIONS
IN CTR DESIGN AND TECHNOLOGY

In 1997, the first generation Coiled Tubing Rigs
(CTR’s) were born out of a modified coiled tubing
service rig. This modified rig addressed a few of the
issues from past experiences. The rig was trailer
mounted, improving its mobility and included a
mast to run tubulars. These rig designs improved
drilling and tripping times due to the elimination
of tool joint connections. They also allowed for
continuous fluid circulation, creating a smoother
and more stable well bore while decreasing
formation damage. These first generation rigs were
also safer than conventional rigs. There were less
people involved in the process on the drill floor,
no derrick hand was required and there was no }

Kabuna ynpaeaenusn 2uGpPuoHol KOAmoOUun2080% yCmanoKoti

} Control cabin of CT rig
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BO3AEHUCTBUE HA OKPY KAIOLLyIO cpeay. K 2002

rozay TosubKO B Kanaze 66110 NpobypeHo 6oiiee
6200 HOBBIX CKBA’KHH C UCITOJIb30BAHUEM
BBIIIECYIIOMSIHYTBIX Oy POBBIX YCTAHOBOK IIEPBOT'O
MOKOJIEHUS, IPU 3TOM OBbLI IPOJEMOHCTPUPOBAH
HOTEHIUATI U IPEUMYIIECTBA, KOTOPBIE TAET
ucnonbzosanue 'HKT gy 6ypenus. OnHAKO 3TU
CTAHKH IIJIOXO HNOAXONWIH JJIs1 OYPEHN S UHTEPBAIA
CTBOJIA CKBA’KHUHBI I1OJ] KOHAYKTOP U COXPAHANIOCh
OrpaHHUYEHHUE MO ITTyOHHE OypEHUS — He Hojiee
1000 meTpoB.

B 1997 roay, korga koMmnanus «®opMocTt
HMHAacTpuU3» OMy4YnUIa 3aKa3 Ha Pa3paboTKy
U IIPOU3BO/ICTBO CEPUU OYPOBBIX YCTAHOBOK C
YHUKAJIBHOI BO3MOXKHOCTBIO OyPEHUSI HA THOKHUX
HKT, anHas TEXHOJIOr U ObLIA 3AMYIIEHA
B CEPUITHOE NMPOU3BOACTBO. DTO MPUBEJIO K
Pa3BUTHUIO BTOPOT'O TOKOJIEHUS THOPUHBIX
OYPOBBIX YCTAHOBOK, OCYIIECTBIAIOMUX OypEHNE
Ha 'HKT. B X KOHCTPYKIUIO ObL1a JOOABIEHA
CHCTEMA BEPXHETO IPUBO/IA [JI YIIPOIIEHUA
OypEHMSI UHTEPBA/IA CTBOJIA IIOJ]
KOHJIYKTOP U MEXAHU3HUPOBAHHBIE
MOCTKH — aBTOMATU3UPOBAHHAA
CHCTEMA JIJIS BBITTOJIHEHUS ONIEPAITNIA
¢ 6ypOBBIM HTHCTPYMEHTOM, KOTOPBIE
caenanu ycraHosku ¢ THKT
HACTOSIIIMMH TMOPHUTHBIMU 6y PDOBBIMUA
UHCTPYMEHTAMU. DTHU YCTAHOBKH
TO3BOJIAJIM IIOBBICUTD YCUIAE
HUHXKXEKTOPA /10 54 TOHH U YCUIC
060PYAOBAHUA IO OCYIIECTBIEHUIO
onepanui ¢ 6ypoBbIM HHCTPYMEHTOM —
210 90 TOHH. B KOHCTPYKIIHIO ObLIN
J106aBIEHBI 02pAOAHBI-HAKOIIUTEIN
HenpepeIBHON KosIoHHBI HKT 10
2100 metpos I'HKT puameTpom
89 mmM. ITepBble rHOpUIHBIE OYPOBBIE
YCTAHOBKH, OCYIIECTBIIAIONNE
oypenue Ha 'HKT, 66111 BBE/ICHBI
B 3KCILIyaTaluIo B 1999 ropy u
Cpa3sy e 06eCeYNIN IOBLIIIEHNE
adPpexTuBHOCTU NPOU3BOACTBA. K KOHIy 2002 rosa
B CeBepHON AMEPUKE paboTao 35 HOBBIX OYPOBBIX
YCTaHOBOK BTOPOT'O ITOKOJIEHU L, OCYIIECTBIIAIOIMINX
oypenue Ha THKT. [Tozxe kommaHus «PopMocT
MHaacTpus3» CTaja COTPYAHUYATD C JPYTUMU
OYpPOBBIMHM KOMIAHUAMH, CO3/1aBAsI KOMIIIEKCHBIE
OYpPOBbIC YCTAHOBKH, KOTOPbIE CIIOCOOHBI OYPUTD
Kak ¢ ru6kuMu HKT, Tak ¥ ¢ OOBIYHBIMU TPYOAMU C
OYPUIBPHBIMU 3AMKAMH.

Pa3BuTHE HBIHENTHETO, TPETHETO ITOKOJIEHUSA
OypOBBIX yCTAaHOBOK € THKT CTa/10 BO3MOXXHBIM
61arofaps AaabHEUIIEMY YBETHYECHUIO YCUIUS
UHKEKTOPA 10 90 TOHH U IIOBBIIEHUIO YCUJIN S
060PYAOBAHUS IO OCYIIECTBICHHUIO OIIepaIuii
C 6YPOBBIM UHCTPYMEHTOM 710 136 TOHH. [lJist
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requirement to join pipe. The rigs were also smaller
and could be moved in compact loads, resulting in
reduced environmental impact. By 2002, more than
6,200 new wells had been drilled in Canada using
these first generation rigs, further demonstrating
the potential and benefits of using coiled tubing
technology. These rigs, however, were poorly
suited for drilling surface holes, and were limited to
drilling depths of less than 1,000 m.

In 1997, CT technology was commercialized
when Foremost Industries was commissioned
to engineer and manufacture a fleet of CTR’s
unique to the specific requirements of production
drilling. This led to the development of second
generation CTR’s, which incorporated a top drive



Tuopuonaa KTY npouzeoocmea «@opmocm Huoacmpu3»
CT'rig, produced by Foremost Industries

YBEJIMYEHU A HAECKHOCTH IKCILTyaTALIUN U B TO

2KE€ BPEMS COKPAIIECHUS OObEMA TEXHUYECKOTO
O6CITYy>KUBAHUS CTAJIO UCTIONb30BATHCS OOIBIIE
KOMIOHEHTOB, Pa60TAIOMUX OT UCTOYHUKA
MEPEMEHHOT'O TOKA, OBLIN YIYYIIEHBI BO3MOXXHOCTHU
M ABTOMATHU3A1IUs ONIEPALTUT C TPYOAMH C
MOMOMIBIO UCTIOJIb30BAHUS YCTPOUCTB IJ15
MEXAHU3UPOBAHHOM MOABECKHU U PA3BUHYNBAHUSA
TPy6 NPU CIYCKO-MOJ/bEMHBIX OIEPAIUAX.

Jns1 o6ecniedyeHUs TPAHCIOPTAOETBHOCTHA
HCIIOJIb30BAJIOCH MOJYJIBHOE UCTIOTHEHUE, U OBLIH
YBEIUYEHBI 6APA0aHbI-HAKOIIUTEIN HEIIPEPBIBHOM
konoHHbI HKT — 10 3000 meTpoB 'HKT guameTpom
89 MMm.

biarogapst UCIOAb30BAHUIO 3TON KOHCTPYKIIUHA
OBLJI yCTAHOBJICH MUPOBOU PEKOPJ;: C
HCIIOJIb30BAHUEM HBIHEITHEN TEXHOJIOTUY ObLIA
MPOGYypeHa CKBAXKUHA C JUTMHOM CTBOJIA 2476
METPOB.

Ha ceroguamuunii nens «Popmoct Muaactpus»
Pa3paboTan ¥ IPOU3BEJI OOJIBITUHCTBO
TUOPUTHBIX OYPOBBIX YCTAHOBOK [IJIs1 OYPEHUSA C
ucnonbzopanueM F’HKT 6onpioro juamerpa — 1o
31/2 provima (89 Mm). 'mb6Kme TPyOBI ABIAIOTCS
OJTHOU U3 CAMBIX OBICTPOPA3BUBAIOIINXCS O0IACTEH
HEPTENPOMBICTIOBOrO OypeHusa. OHU 06/1a1a10T
K4K IIPAKTUYECKUMU, TAK U SJKOHOMUYECKUMH
MPEUMYIIECTBAMH,; C ITOBBIIIEHUEM
3(pPEKTUBHOCTH NPUMEHEHHN S HENTPEPBIBHBIX
I'HKT ckopoCTb NIPOXOAKH 250 METPOB B 4aC
CTaJ1a OOBIYHBIM fABJIEHHEM. KpoMe TOro, CTBON
CKBaKMHBI OCTAETCA B JIYUIIIEM COCTOSHUU,

TAK KaK CKOPOCTb IPOXOJ KU IIOCTOSTHHA U HE }

equipment

system to facilitate the drilling of surface holes,

and the implementation of the powered cat walk,
an automated tubular handling system, thereby
evolving CTR’s into true hybrid drilling units. These
units had increased injector capacities, up to

54 tonne, and hoisting capacities, up to 90 tonne,
and included a coiled tubing storage reel, with
capacities up to 2,100 m of 89 mm diameter tubing,
The first Hybrid CTR’s went into service in 1999
and immediately delivered improved production.
By the end of 2002, 35 second generation CTR’s
were operating in North America and Foremost
Industries collaborated with other drilling
companies, on new and custom Hybrid CTR design
configurations.

The development of the current, third generation
CTR’s have been met by further increasing injector
capacities, up to 90 tonne, and increased tubular
hoisting capabilities, up to 136 tonne. More A/C
driven components are utilized, which improve
the reliability of these units while simultaneously
reducing maintenance, and greater pipe and tool
joint handling capabilities through automation.
Transportable loads are still maintained through
modularized construction and storage reel
capacities have been increased up to 3,000 m
of 89 mm diameter tubing. A record depth of
3,034 m using 89 mm OD has been achieved using
this design.

To date, Foremost has designed and
manufactured the majority of Hybrid Coiled Tubing
Rigs for drilling with large diameter coil up to 3-1/2’
(89 mm). Coiled tubing is one of the fastest growing
areas of oilfield drilling. It has both practical and
economic benefits; with the increased efficiency of
the continuous coil, penetration rates of
250 meters per hour are commonplace. In addition,
well bores are left more stable as the penetration
rate is consistent and not subject to the problems
associated with starting and stopping circulation
while making connections.

Hybrid CTR technology not only allows for a
variety of drilling applications, but the technology
also allows drilling in more diverse formations.
Risks of formation damage are reduced as fluid
leakoff is avoided by utilizing underbalanced
drilling techniques. Production strings can be
installed under pressure, without killing the well,
and tripping times are reduced because Coiled
Tubing has no connections to make or break. This
technology also allows drilling to be accomplished
safely and effectively in vertical, deviated or
horizontal wells.

Foremost Hybrid CTRs are also useful in well
logging, well testing and other applications with
down-hole conveyance tools. Strings with electric
lines can be run to tools, which can identify and }
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HO/BEPKEHA POOIEMAM, CBA3AHHBIM C HAYaJIOM
U NIPEKPAIIECHUEM LIUPKYJIALIAYN IPU CO3LAHUU
COEJIMHEHUI.

TexHOIOrnsA rN6PUIHBIX 6y POBBIX YCTAHOBOK
c 6ypenueM Ha THKT npegycMaTpuBaer
HCIIOJIb30BAHUE HE TOJIBKO B PA3JIMYHBIX
BH/IAX OyPEHMUS, HO U B PA3HOOOPA3HBIX
OPOAYKTUBHBIX IJIACTAX. IIpU 3TOM HU30K PUCK
HOBPEXACHU IIACTA, TAK KAK YTEUKA )KUJIKOCTHA
IPEJOTBPAMIAETCA 6JIATONAPA UCIIONIb30BAHHIO
TEXHOJIOTMU OypEHHU Ha Aenpeccuu. O6CaHbIe
KOJIOHHBI MOT'yT OBITh YCTAHOBJIEHBI ITO/]
JlaBJIEHHEM, O€3 INIYIIEHUS CKBAKUHBL, U BPEMS
CITyCKO-TIOJTbEMHBIX OIIEPAIINI COKPAIIAETCH,
TaK Kak THKT He nmeroT 6ypHJIbHBIX 3AMKOB,
KOTOPBIE MOT'YT CJIOMAThCS. DT TEXHOJOT U
TAKIKE MO3BOIAET 0€30MACHO U 3(P(PEKTUBHO
OCYIIECTBIATh OYPEHUE B BEPTUKAJIbHBIX,
HAKJIOHHBIX WJIM TOPU30HTAJIbHBIX CKBAKMHAX.

I'm6puHbBIE OYPOBBIE YCTAHOBKH IPOU3BOJCTBA
KOMITaHUH «POPMOCT» C OYpEHUEM Ha
I'HKT Taxoke DpUMEHSIOTCS /151 KAPOTAXKA,
WUCITBITAHWUI CKBA’KWH U IIPU JPYTUX BHUJIAX
JIEATENIBbHOCTH, CBI3aHHBIX CO CPEACTBAMHU
TPAHCIOPTHUPOBKH B HAKJIOHHBIX CKBAXKUHAX.
KONOHHBI C CHJIOBBIMU JIMHUSIMU MOI'YT OBITh
MNOJCOEAUHEHBI K IPUOOPAM, ONIPEAEIAION UM
U IIPOTHO3UPYIOIINUM PEOJIOTUYECKHE CBOUCTBA
U IIPOU3BOJAIIUM CTPECC-AHAJIN3 U AHAJIN3
MPOYUCTHOI'O OTBEPCTUS IPU ITOAKIIOUEHUN K

KOMIIBIOTEPAM C AHAJTUTUYICCKUMHU IIPOTPAMMAMH.

C Hauana 2000 go koH1a 2008 roga B CeBepHOU
Amepruke 6110 IpoOypeHo 6osee 30 000
CcKBakMH ¢ npuMenenuem 'HKT. OToT onbIT
JIOKA32JI, YTO THOPUIHBIE 6y POBBIE YCTAHOBKUA
OOJIbIIE HE ABIAIOTCA YEM-TO JUKOBUHHBIM, 4
NPEACTABIAIOT COO0M BAXKHEUIINUI UHCTPYMEHT
U KJIIOYEBYIO TEXHOJIOTUIO JIJIS IPUMEHEHN A

B HENPEKPAMAIOMIEMCA NTPOLIECCE TOOBIYHN
SHEPIOHOCUTEJIEN.

OANbHEVLLWE MAAHb

COBMECTHO C HECKOJIBKMMU KPYITHBIMHU
OypOBBIMH KOMOAHUAMU «PoOpMOCT MHIACTPU3»
OPOJOIKAET PAOOTY HAJL yIYUIICHUEM
IKCIUTYaTALUOHHBIX XAPAKTEPUCTUK U
BO3MOXHOCTEU THOPHHBIX 6yPOBBIX YCTAHOBOK,
OCYIIECTBIAIOMUX OYPEHUE TOCPEICTBOM
THKT. AABis11Ch OTHUM U3 JIUJIEPOB OTPACIU
B Pa3pabOTKE U NPOUZBOJCTBE THOPUIHBIX
OYPOBBIX YCTAHOBOK, «®OPMOCT> OPUEHTUPYETCH
HAa COTPYHUYECTBO C HALICJEHHBIMU HA
MHHOBAIIUH 33KA34YHMKAMHU, CIIOCOOCTBYIOIIEE
JJIBHEUIIIEMY COBEPIIEHCTBOBAHUIO TEXHOJIOI MU
o6ypenus ¢ npuMmeHenueMm THKT. @
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Tu6puonan KOAMIOGUHZ08a48 YCMAHOBKA HA NPOMBICIIE
CTrig on the field

predict flow characteristics, and conduct stress analysis
and cleanout analysis when connected to computers
with analysis software. From the beginning of 2000

to the end of 2008, more than 35,000 wells have been
drilled in North American using coiled tubing, proving
that CTR’s are no longer a fad or curiosity, but have
become a primary service and a key technology in the
hunt for energy.

ON THE HORIZON

Foremost Industries, in conjunction with several
major drilling contractors, continues to develop and
improve capacities of hybrid coiled tubing drilling rigs.
As the industry leaders in the design and manufacture
of Hybrid Coiled Tubing Rigs, Foremost continues to be
committed to working with innovative customers to
further the development of coiled tubing drilling. ®
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Y10O0BI CAMOJIETHI HE ITAJTAIH, Q...

So planes didn’t fall, and...

THEHHBIE SI3bIKU HE BBIPBIBAJIUCH
13 HEPTEra30BbIX CKBAKUH, JIIOJU
000 [IPUTYMAJTH TPABUIIA GE30MTACHOCTH.
[TpaBuia 6€30MmaCHOCTH (POPMHUPYIOT CTPOI'YIO CUCTEMY,
PEIrNTaMEHTHPYIONIYIO, HATIPUMED, TEXHUYECKUE TPEOOBAHUSA
K BO3AYIIHBIM CYAM, KEJIE3HOJOPOKHOMY TPAHCIIOPTY,
CTPOUTENBHBIM KOHCTPYKLIMAM, — KO BCEM ITOTEHITUATIBHO
OMACHBIM OO'BEKTAM, KOTOPBIE YETIOBEK UCIIOIb3YET B
CBOEH IEATENBHOCTU. HO €C/I HUKOMY YK€, KAXKETCS, HE
HYXHO OO'BSICHAITD, K KAKMUM ITOCJIE/ICTBUSIM IIPUBOJIUT
UCTIOJIb30BAHNUE HEOPUTUHAJIBHBIX 3AI19ACTEN B I'PAXKIAHCKON
ABHAIIUH, IPYTHX OOJIACTAX YEIOBEYECKOM JIEATENBHOCTH,
TAKOE BCEOOIEE MOHUMAHUE CEPBE3HOCTU BOIIPOCA
BCTPEYAETCSH, YBBI, HE TOBCEMECTHO.

Crposkaiiime npaBuia 6€301MaCHOCTH IPUHSATHL U B
HedTEra3oBom oTpaciu. He(pTssHbl€ ¥ Ta30BbIE€ CKBAKUHBI,

4 TAKXKE COMyTCTBYIOMIEE TEXHOJIOTMYECKOE OOOPYIOBAHUE
NOAMAIAIOT O AEUCTBHE PeIepPabHOIO 3AKOHA

«O MPOMBIIIJIECHHON O6€30IIACHOCTH OIACHBIX

T POU3BO/ICTBEHHBIX OO'BEKTOB». OOOPYIOBAHHUE,
IKCIIYATUPYEMOE HA OIIACHOM OO'BEKTE — HEPTAHBIX

M I'a30BBIX CKBA)KUHAX (B TOM YHCJIE U OO0OPYAOBAHHE

JUI OYPEHUA U PEMOHTA CKBAXKHUH), HAXOJIUTCA TAKKE B
obactu JercTBus [TpaBui 6€301aCHOCTH B HE(PTIHON

¥ 1ra30BOH poMbInuIeHHOCTH (116 08-624-03) u
HOAKOHTPONBHO PeAEPATBHOM CIYKOE IO SKOJIOTUYECKOMY,
TEXHOJIOTUYECKOMY ¥ ATOMHOMY Ha130py (Pocrexnansop).

OCHOBHBIM HHCTPYMEHTOM POCTEXHAA30pA B HEJONIYIIIEHHUH
HECOOTBETCTBYIONIEI'O OO0PYIOBAHUS HA OITACHBIE
IIPOU3BO/ICTBEHHBIE OO'BEKTHI ABJISIETCS KOHTPOJIb HATUYUS
Y IIPOU3BOAUTES (IIOCTABIIVKA) IBYX BA’KHBIX JJOKYMEHTOB:
cepTUdrKaTa COOTBETCTBUS U PA3PELICHUS HA IIPUMEHCHUE
H4 KOK/BIU TUII OO0OPYAOBAHUS. TeppUTOPHUATIBbHBIE OPIaHbI
PocTexHa130pa pErUCTPUPYIOT U JOITYCKAIOT K paboTe
060PYIOBAHUE TOIBKO ITPH HAJIMYNUH IAHHBIX JJOKYMEHTOB.
Beib 1ONyCK K pabOTE HECOOTBETCTBYIOMIETO TPEOOBAHUAM
6€30I1aCHOCTH TEXHOJIOTMUYECKOT'O OOOPYJOBAHH
MOYKET IIPUBECTH K HKOJIOTUYECKHUM KATACTPOdAM U 1aKE
4EJIOBEYECKUM JKEPTBAM, 4 TAK)KE K OIPOMHBIM (DHAHCOBBIM
HOTEPSM.

OJIHAKO BCTPEYAIOTCS CIy4YaH, KOIId BCE 3THU
HEYKOCHUTEJIbHBIE IIPABUIIA IIOIIPOCTY UTHOPUPYIOTCS. OO
OJTHOM TAKOMU 3aIIyTaHHOM UCTOPUH, Oepylert Hadano B 2005
TrOZly M HE3ABEPIICHHOM JJO CUX IIOP, Mbl BAM PACCKAKEM.

Bce Hauas10Ch € TOro, 4TO OfjHA U3 HE(PTEra30BbIX KOMITAHUI
3AKJIIOYMJIA IOTOBOP C INIOCPEAHUYECKON (PUPMOI HA IIOCTABKY
JBYX GJIOKOB IIPEBEHTOPOB IPOU3BO/ICTBA OJHOI'O U3 BEYIIUX
IIPOU3BOUTEIIEN HE(PTETra30BOIro 060pyNOBaHNUA. MMEHHO
HaJIN4ME IOCPETHNUYECKON KOMIIAHUH U /14710 BO3MOXHOCTh
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iery flames didn’t break out from

oil wells, people invented security
( X X J rules. The security rules are a
strict system regulating technical requirements
to aerial vehicles, railroad transport, building
constructions and other potentially hazardous
things used in human activity. While nobody
seems to need explanations about the
repercussions of the use of imitative spare parts
in civil aviation, the other fields of human life can
not boast of such unanimous sense of gravity of
the problem.

O&G industry also has strict security rules. Oil
and gas wells and the technological equipment
involved in production are regulated by the
federal law “On Industrial Safety of Hazardous
Manufacturing Sites”. The equipment used at a
hazardous site (like oil and gas wells) also falls
within “Security Rules in Oil and Gas Industry”
(SR 08-624-03) and are controlled by Federal
Service for Ecological, Technological and Atomic
Supervision (RTN).

The principal instrument of RTN in preventing
the inconsistent equipment from getting to
hazardous industrial sites is requirement of
two important documents (code certificate
and permit for every type of equipment)
from manufacturer or supplier. The regional
RTN bodies register and approve the use of
equipment, only when these two documents
are presented. The approval of equipment
inconsistent with requirements of technological
safety can lead to environmental catastrophes,
human victims and substantial financial losses.

Yet, there are cases, when these abiding rules
are ignored. We’d like to tell you a tangled
case story, which started in 2005 and is still
unfinished.

It began, an O&G company signed a contract
with dealer on supply of 2 sets of preventers,
produced by one of the leading producer of O&G
equipment. Due to the emergence of a mediating
company, there appeared a muddy pond, where
somebody tried to catch “a fish”...

After supply it found out that the preventers
were unworkable. It should be noted that
blowout equipment is always tested before
launch. The very first test showed that preventers
don’t maintain the pressure. Naturally, a question



06pPa30BATHCSA TOMY MYTHOMY IIPYY, B KOTOPOM KOE-KTO

MBITAJICSA TIOMMATb PBIOKY...

Ha 3Tane noCTaBKU BBIIBUJIOCH, YTO OJIOKHU
HEPA60TOCNOCOOHBL HanOMHMM, UTO NIEPES TyCKOM B
paboTy IPOTUBOBBIOOPOCOBOE OOOPYIOBAHUE MPOXOAUT
06sA3aTENBHOE TECTUPOBAHUE. [IePBOE KE NCIIBITAHUE
MOKA3aJ10, YTO JABJICHUS IPEBEHTOPHI HE JEPXKAT.
ECTECTBEHHO, BCTAJI BOIIPOC O BO3BPATE JJEHEKHBIX CPEJICTB
WY 3aMEHE TOBAPA. Bblia NpHBI€YeHA HE3ABUCUMAS
3KCIEPTHU3A, KOTOPAS [JaJ1a 3AKJIIOYEHUE, [TUTUPYEM: <IIPU
pa3bopKe NPEBEHTOPA BU3YATIBHBIM OCMOTPOM OBLIO
OBHAPYXKEHO:

1. Bce kopryca manek UMeIOT Ha pabOdrX NOBEPXHOCTIX
IyOOKME 324UPHI A0 0,8 MM.

2. Bce paboune NOBEPXHOCTH KOPITYCa IPEBEHTOPA,
CONPATAEMBIE C IUTAMKAMHU, UMEIOT 34/JUPbI C HAIBIBAMHA
METAJLJIA OT KOPIYCOB IJIAMIEK.

3. MaHKETBI INTyXUX U TPYOHBIX ITAIIEK PA3PYIIEHBL.
TexXHUYECKUM PYKOBOACTBOM OBLIO IPUHATO PENIEHNE

0 (PUBUKO-XUMUYECKUX UCTIBITAHUAX KOPITYCOB ILIAIIEK U

KOPITyCa ITPEBEHTOPA. VICITBITAHMS ITOKA327IH1, YTO BCE KOPIYCA

IUTAIIEK, YCTAHOBJIEHHBIE B IIPEBEHTOP, U3TOTOBJIEHBI U3
marepuasa mapku 10X23H18, cooTBETCTBEHHO TBEPAOCTD
xoprrycos rutamek 1o HRC 18 en. Koprryc npesenTopa
U3TOTOBJIEH U3 MATEPHUAIA MAPKU
35XTCA, TBeprocTb 1o HRC okoso 9
en. Koprryca rutamex, HpruIoKEHHBIX

B KauecTBe 3UT1a, U3roToBIEHBI

U3 MaTeprana Mapku 35XI'CA n
obmamaoT TBepAoCcThio o HRC 34-36
€Jl., 0 YeM MMEETCS COOTBETCTBYIOIINI
IPOTOKOJI UCIIBITAHUI>. A COIVIACHO
KOHCTPYKTOPCKOM JJOKYMEHTAIINH,
TBEPAOCTb MATEPUAIA JOJIKHA YKIAABIBATHCA B JUAITA30H OT
18

1o 23 ex. mo HRC.

EcTecTBEHHO, OTHOBPEMEHHO ObLT HANIPABJIEH 3AIIPOC
MPOU3BOAUTENIO. I TyT HAUMHAETCA CAMOE UHTEPECHOE.
[TpousBOAWTEND NTOAHAJ CBOM APXHUBBI, U BBIACHUJIOCH, YTO
OJIOKM IIPEBEHTOPOB C TAKUMU HOMEPAMU IO JIOKYMEHTAM
HUKOIJ]a HE IPOXOANIIN!

VBBI, pa36UPATENLCTBA, IKCIEPTUSBI M CJIYIIAHUA JJITHIUCDH
JIOJIT'O, HO KOHEYHBIN NOTPEOUTEND 3aKA3AHHBIX OJIOKOB
NPEBEHTOPOB JIO CUX MOP TAK U HE MOJTYYHIL.

INoaaenKy MOXOKNU HA OPUTUHAJILHBIE U3/IEINA
JIMIIb BHENTHE, HO HUKAK HE 10 (DYHKIIMOHAIBHOCTH.
OpHUruHaIbHbIE COOPOYHBIE Y3/IbI U OTBETCTBEHHBIE JETAIN
UMEIOT MAPKHUPOBKY U3TOTOBUTEIA (B BUJE MAPKUPOBOYHOM
TAGINMYKU JIMOO HAHECEHHYIO Ha TEJIO JETAJIN Y1APHBIM
CIIOCO60M), KOTOPASI BKIIOUAET OOO3HAYCHHE Y3714,
TOPSAAKOBBIN IIPOU3BOACTBEHHBIN (CEPUIHBIIN) HOMEP U
roJl U3roTOBJIEHU . TaKkKe nMeeTCst TacnopT (hopMyILsIp,
3TUKETKA) HA Y3€J1, B KOTOPOM IIPUBEACHA HEOOXOTUMAsI
TEXHUYECKAd MHPOPMALUA, YKA3aH CEPUITHBIA HOMED
Y3714, JAHbI 'APAHTUU U3TOTOBUTEJIS U 3A5BJICHUE O TOM,

YTO IaHHAS IPOAYKIIMS IIPUTOAHA K AKCILTYaTAITUH.

Bce aTo MOATBCPKACHO MOAIMCHIO DYKOBOIUTCIIA }

equipment

of returning the money or replacing the product

came up. An independent expertise was invited,

which gave the following conclusion. “During
visual check of the preventer it was found out
that:

1. All the rams have deep scorings (up to 0.8 mm)
on their working areas.

2. All the working areas of the preventers’ bodies,
adjoined to the rams, have scorings with metal
flow from the rams’ bodies.

3. The joints of the blind and pipe rams are
destroyed.

The technical administration decided to make
physical and chemical testing of the bodies of
the rams and preventer body. The tests showed
that all the bodies of the rams installed in the
preventer are made of material 10X23H18 and
the hardness of the bodies is 18 points according
to HRC classification. The body of the preventer
is made of material 35XT'CA, and its harness
according to HRC classification is 9 points.

The bodies of SPTA rams are made of material

35XI'CA and their NRC hardness is 34—38. The

data are confirmed by the test certificate”. In

Moopenky noxoxm Ha OopuUrnHalsibHble Usgenud Jimiib
BHellHe, HO HUKaK He Mo ¢yHKLI,MOHaJ'IbHOCTVI.

compliance with the design documentation, the
hardness of the material should fall within the
range of 18—23 points according to HRC scale.

Naturally, an inquiry to the producers was sent.
That is where the interesting part begins. The
producer consulted its archives and found out
that preventers with such specifications have
never been documented!

Unfortunately, the expertise and hearings
lasted very long, but the customer hasn’t received
the ordered preventers so far.

The forgeries resemble the original details only
in appearance, but not in their functions. The
original mounting assemblies and important
details have the marking of the producer (a
neck label or numbers impacted in the details).
The data usually include the unit initials, the
sequential production number and year of
manufacture. There is also a passport (form,
label) for the assembly, specifying the necessary
technical information, providing guarantees
of the producer and operational capability
statement. All this is confirmed by the signature
of the head of the producing company and }
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000pYyAOBAHUE

OPEAIPUATHA-U3TOTOBUTENS U 3ABEPEHO NEeYaTsIo. [IprueM sealed. The passport should be original. Copies
HACHOPT AOJIKEH OBITh B OPUTMHAJIE, KOITUU MTACTIOPTA HE of passport are invalid and are not acceptable.
JIOITYCKAIOTCS U ABJISAIOTCS HEAEUCTBUTENBHBIMU. [TacriopTa Passports for important details and assemblies
HAa OTBETCTBEHHBIE JIETAJIN U Y3JIbl, PAOOTAIOIIUE O] operating under high pressure should have a
BBICOKUM JIABJIECHHUEM, B O043ATEILHOM MOPSJKE JOTIKHBI note of testing with trial hydraulic pressure. The
MMETb OTMETKY OO UCTIBITAHUAX IPOOHBIM THPABIUNYECKUM level of the trail pressure and injection boost
JIABJICHUEM C YKA3AHHUEM BEJIMYUHBI IPOOHOTO IABIECHUSA time should be specified. The important original
Y1 BPEMEHH BBIJIEPKKU IO, HUM. TaK>KE€ OPUTMHATIBHBIE mounting assemblies and details have certificates
OTBETCTBEHHbBIE COOPOYHBIE Y3JIbI U IETAJIN UMEIOT of correspondence to the regulation standards
cepTU(pUKAT COOTBETCTBUA B CucteMe ceprudukanuu FOCT of oil and gas industry in GOST certification

P Ha cooTBETCTBHE TPEOOBAHNUAM HOPMATHUBHBIX JJOKYMEHTOB, system. But in case of any doubts, the best way to
JEUCTBYIOIINX B HE(PTAHOM U I'A30BOU IIPOMBIINIIIEHHOCTH. HO act is to inquire the producer, whether the given
B CJIy44€ HAJTMYMA JTIIOOBIX COMHEHUIT CAMBIM [IPABHUJIBHBIM equipment was really produced.

JIEUCTBUEM OyJIET OOPATUTHCS K IPOU3BOJUTEIO C 3AIIPOCOM, We asked RTN, how state authorities respond
BBIITYCKAJIOCh JIU JAHHOE OOOPYJOBAHHUE. to cases of finding forgeries in O&G equipment

Me1 06paTuanuch B PoctexHaazop
C BOIIPOCOM O TOM, KAKUM O6Pa30M
JICHACTBYIOT TOCOPTaHbI TPH Yto genatb? Mo BO3MOXHOCTM NOKyNaTb obopyaoBaHue
BBISIBJICHUH [O//ICTIOK HE(PTEra30BOIO HernocpeacreeHHO y XOpoLo cebs 3a pekoMeHOOBaBLINX
060pyJOBAHUS, A TAKXKE IPUMEHCHHUS npowvssoguTe newn.
HCINICH3NOHHBIX 3AITACHBIX
YACTEH JIJIsI TPOBE/ICHUS PEMOHTA
060pyROBaHUS. Y NONYy4YHIN OT
OTBETCTBEHHOI'O COTPYAHUKA
OTBET, YTO NIPHU OOHAPYKEHUN

(PaKTOB MPUMEHEHUA IIPU PEMOHTE OOOPYIOBAHMS, and application of unlicensed spare parts for
HCIIOJIb3YEMOT'O B HE(PTETA30BOM OTPAC/IH, KOHTPA(PAKTHBIX equipment service. The designated responsible
3amyacrer (HapymeHnue 1. 1.5.10 ITpaBui 6€30acHOCTH B employee replied that upon discovery of forged
HEMTAHOM U IAa30BOY IIPOMBIIIIIEHHOCTH) JJAHHBIE (DAKTBI spare parts in O&G equipment service (violation
KBATU(PUIIUPYIOTCA KAK BHECEHHUE U3MEHEHH A B KOHCTPYKITHIO of p. 1.5.10 of the Security rules in oil and gas
060pYAOBAHUA SKCIUIYATUPYIOMEN OPraHU3AUEN CO BCEMU industry), the case is classified as item design
BBITEKAIOIUMU OOCTOATEIBCTBAMHU, 4 UMEHHO — Bbl/1a4a change with all the arising circumstances that
NPEANHNCAHNA HA OCTAHOBKY 9KCIUTYaTA1lIMU 1 IIPOBECHUE is an order to stop the operation and hold an
KCIepTU3bl. OJJHAKO B PAJIE CIy4Ya€B NIOJOOHBIE (DAKTHI 6€3 expertise. Yet, in some cases such facts can
MOMOIIY IPOU3BOAUTENEIN OOOPYAOBAHUA, SIKCIIEPTHBIX be hardly revealed without assistance of the
OPraHMU3ALH WK IPOCTO UH(POPMALINU «C MECT» BBIIBUTH equipment producers, expert organizations or
JIOCTATOYHO CJIOKHO. any information from the site.

OCTaeTCss OTBETUTD HA KJIACCUYECKUH BOIIPOC: YTO JEJIATh? What shall we do? If it is possible buy the
1O BO3MOKHOCTH OKYIIATH OOOPYAOBAHHE HEMTOCPEACTBEHHO equipment directly from well-reputed producers
Y XOpOoHO ceb65 3aPEKOMEH/IOBABIINX ITPOU3BOJUTENIEM, A and not some mediators, especially when
HE MPHUOETATD K YCJIyI'aM OCPEAHUKOB. OCOO6EHHO, ECJIN the record of the latter is unknown and their
NPEABICTOPHA UX IEATEIbBHOCTA HEU3BECTHA, 4 PENTyTALA reputation isn’t confirmed by heavyweight
HE [OATBEPK/ICHA ABTOPUTETHBIMU PEKOMEHAAUSAMU U recommendations and official documents. And
O(MUIINATILHBIMU JOKYMEHTAMU. A €CJIA BAPYT (KOE-TAE, if you happen to learn about such cases, don’t
MOPOM...) CJIYYaIOTCA NOJOOHBIE UCTOPHH, HE 3AMATYMNBATD UX, conceal them, but show the unfair partners in
4 BBIBOJIUTDH HEIOOPOCOBECTHBIX MAPTHEPOB HA YUCTYIO BOALY. their true colors.

DTa UCTOPUA MOYYUTEIbHA HE TOJIBKO JIJI €€ The history is interested not only for its
HEMNOCPEACTBEHHbBIX YYACTHHUKOB. YUUTBIBAS, YTO OIMMCAHHBINA participants. Because it is not typical for a
CJIy4ar He TUITMYEH HU JJ1A IOTPEOUTEN A, HU JIJIA manufacturer and client we didn’t tell their
IIPOU3BOANTEJIS], Mbl HE PACKPBIBAEM UMEH JICHCTBYIOMUX JINLL, names here. We also believe that such problem
IToTOMY UTO HaZIEEMCSL, UTO ITOJOOHOE HE IIOBTOPUTCS HUTJE U will not happen again.

HUKOT/IA. If the case recurs, write us to the adress

A eC/1i IOBTOPUTCS, ITUIITHUTE HAM I10 AJJPECY cttimes@cttimes.org and we start new column

cttimes@cttimes.org, 1 Mbl OTKPOEM PyOPHUKY «Be3 MACOK» O “Without disguise” about untrusted partners. @

HEZJIOOPOCOBECTHBIX TAPTHEPAX. @

TaxnHa AXOHTOBA, «<BpeMs1 KOJITIOOHHI 2> Galina YAKHONTOVA, Coiled Tubing Times
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NMPOCTOTA. 3ODPEKTUBHOCTb. HAAE>XKHOCTD.

MpoagykTbl SWELLFIX nuanpytoT Ha MMPOBOM pPbIHKE
pasbyxaroLmx 91acTOMEPOB — ANHAMUYHOE, HO B TO XXe Bpems
NPOCTOE peLLeHre NO Pa3obLLEHNIO MNNACTOB U KOHTPOJSIO
NposiBNeHNin B npoLecce 6ypeHnst B rOPN30HTaSbHbIX U
BEPTUKaSIbHbIX CKBaXKMHAaX.

KomMnaHus nomoraeTt CBOMM K/IMEHTaM 3Ha4MTENbHO MOBbLICUTb
3KOHOMUYECKYH0 3(hhEKTVUBHOCTL NPON3BOACTBA 3a CHET
NOBbILLEHNS JOObLIYN N CHUXXEHNS BOQOMNPUTOKA.

Bonee 5 000 BHeQpeHWI, BbINOMIHEHHbIX HA CErOOHSLLIHNI
OeHb B caMbIX pa3HOOOpasHbIX YCNOBUSAX Kak Ha CyLule, Tak n
Ha MOpe, 1 OTCYTCTBME HApPEeKaHWn OTHOCUTENBLHO KayecTBa, a
Tak>XXe NpakTU4ecKn nonHas HapeXxHocTb genatotT SWELLFIX
€CTEeCTBEHHbIM BbIOOPOM A1 pa3obLLeHNs N1acToB.
MpocToTa, ahhekTUBHOCTL, HaaexHocTb — SWELLFIX.

@ELLFIX

Part of the TENDEKA family

SPEAK TO EXPERTS. SWELLFIX.COM
MockBa 495 518 9721 ext.2501. info@swellfix.com

SIMPLE. EFFICIENT. RELIABLE.

Swellfix is a global leader in swellable elastomer technology - a dynamic,
yet simple solution for cement protection, zonal isolation and inflow
control in horizontal and vertical wells. Swelling packers significantly
improve well performance - increasing output and decreasing water

intrusion. Highly reliable and extremely cost effective, Swellfix swelling

packers are the natural choice for your wells.

Part of the TENDEKA family

SPEAK TO EXPERTS. SWELLFIX.COM

Moscow 495 518 9721 ext. 2501. info@swellfix.com

@ELLFIX

Mekersof  DynaFORM™ DynaSET"
SWELLING PACKERS SWELL SLEEVES




xumMu 4714 I'PLL: BOIIPOCH! CICITUATIUCTY

Ha Bonpochl HALUMX YMTaTenen
OTBEYAET JOKTOP TEXHNYECKMX
HayK, TEXHUYECKUHA AUpPEeKTOop

3A0 «Xumexko-FAHM» J1.A. Mlaragosa

JLA. Mazaooea orxoHHua MOCKOBCKULL UHCIUIMY 1N
HePhMexXUMUeCKOLL U 2a3080U NPOMBIUILCHHOCTIL
um. UM. I'YOoKuUHA 110 CneyuaisHOCU <imexHOI02UA
OCHOBHO20 OP2AHUHECKO20 U HeDMeXUMUIecKo2o
curmesa.

C 1999 200a pabomaem 6 PI'Y negpmiut u 2asa
um. UM.I'YoKuHa, 6 Hacmosiu,ee 8pemsa A6aAemcs
3amecmumenem oupexmopa Hrcmumyma
NPOMBLCIOBOLL XUMUL U IMEXHUHCCKUM OUDEKINOPOM
3AO Xumerxo-IAHI>.

Bo epemsa pabomuor 60 BHUM, a 3amem PMHTK
Hegpmeomoaua» u PI'Y negpmut v 2asa
um. UM. I'YOKUHA YUacmBo8aa 8 Pa3pabomie
MEXHON02UIL 110 NOBLUUCHUIO HePIMeomOav NaAaACma
U YBEIUMCHUIO TPOUSBOOUMETILHOCHIU CKEANCUH,
Aaeaaemcs coasmopom o6onee 70 HayHbLX 1) ONUKALULL
u 30 usoopemenuil. Jlaypeam npemui npasumensCcmed
Poccuticroti Pedeparis 8 0ONACIU HAYKIU U IMEXHUKU
3a 2000 200. B 1999 200y 3auumuna Karnouoamcr)yro
ouccepmauuro Ha memy «Co8ePULeHCINBOBAHILE
MEXHON02UL 2UOPABIUHECKO20 PASPLLEA NAACINA HA
ocHo8e paspabomiii peyenimyp mepmocmaduIbHbLX
2e71e00DA3)FOULUX ICUOKOCINEIL Pa3pbl8a 0L
HUSKONDOHUUACMBLX IePPULeHHbIX KOJNICKINOPOS
3anaonoti Cubupu».

B 2007 200y 3auwumuia OOKMOPCIY10 OUCCEPIMALUIO
Ha memy Pas3pabomia HuoKocmell paspoléa 1a
BOOHOIL U Y271€6000POOHOLL OCHOBAX U 1NEXHOJIO2ULL
UX NPUMCHEHUSA 015 COEPULCHCINBOBANHUA NPoyecca
2UOPABIUECKO20 PA3PbIBA 1TIACIIA.

IIpu nposeaeHuH I'PII OGBIYHO HCIIOIb3YIOTCS
MMOJIUCAXAPHUTHBIC )KHIKOCTH pa3pbiBa. Kakue
NIPENMYIIECTBA H HEJOCTATKH *KUAKOoCcTeH 1A I'PIT
HA MOJHCAXAPHUITHOM OCHOBE?

IMonucaxapujHble )kuaKkocTH it [PIT Hanbosee
©€30MaCHBI U JICIIEBbI, IOCKOIBKY A1 UX IPUTOTOBJICHUS
UCIIOJIBb3YETCS BOJAA. OTHAKO HEOOXOAUMO YYUTHIBATD, UTO,
ONA4/1as B TEPPUT'E€HHBII KOJJIEKTOP, IPECHAA BOJd MOXET
BBI3BATH HAOYXaHMUE ITIUH. B TO ke BpeMs UCIOIb30BAHUE
MUWHEPATUZOBAHHON IJIACTOBOX BOABI, KOTOPASA HE
BBI3bIBACT HAOYXAHM S [VIMH, HE BCEI7IA BO3MOXKHO M3-34
CJIO)KHOCTH I'€JIMPOBAHUA TTOTUCAXAPUTHOTO 3aT'yCTHUTEA,
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L.A. Magadova graduated from Gubkin Moscow
Petrochemical & Gas Industry Institute, where she
bad studied organic and petrochemical synibesis
technology.

She has worked in Gubkin Russian State
University of Oil and Gas since 1999. At the
moment Magadouva is a Deputy Director of the
Institute of Oilfield Chemistry and a lechnical
Director of Khimeko-GANG.

Magadouva took part in development of
technologies to enbance production and recovery
at VNIST, Nefteotdacha company and Gubkin
University. She is a co-author of 70 scientific
publications and 30 inventions. Magadova was
a laureate of Russian governmenial premium in
science and technology in 2000.

In 1999 Magadouva defended a master’s thesis:
“Improvement of Hydraulic Fracture Technology
with Heai-Proof Fracturing Fluids for Terrigenous
Reservoirs of Western Siberia’.

In 2007 she defended a doctoral
dissertation‘Development of Fracturing Fluids
Based on Oil and Water for Improvement of
Hydraulic Fracture”.

Polysaccharide fracturing agents are
traditionally applied for fracturing
operations. What are the advantages and
disadvantages of polysaccharide-based
fracturing fluids?

Polysaccharide fracturing fluids are the safest
and the cheapest, as they are based on water. Yet,
it is necessary to take into account that, as it gets in
terrigenous reservoir, the fresh water may prompt
clay swelling. Meanwhile, the use of mineralized
formation water, which does not bring about clay
swelling, is not always possible because of the



fracturing chemistry: questions to specialist

4YBCTBUTEIBHOI'O K MHOI'OBAJIEHTHBIM KATHOHAM,
COAEPKAIMMCA B IIJIACTOBOM BOJIE.

HexoTopele KoMITaHUY, Hanpumep Clearwater,
MIPEAIATAIOT CIEIMAIbHBIE JOOABKH K IPECHOU BOJE AJI
CHIDKEHHUS HAOYXaHUA ITIMH. OTHAKO HAIIYU UCCIEA0BAHUS
(Pr'Y Hedptu 1 raza um. .M. ['yOKMHA) NOKA3a7I1
HEJIOCTATOUYHYIO 3P(PEKTUBHOCTD ITUX JJOOABOK. JIUIIIH
YBEJIMYEHUE COJICPKAHU CTabMnIm3aTopa rimuH NCL-100
B COCTABE BOJHOTO T'€JISl C PEKOMEHYEMBIX 2-X JIO
10 11/M° O3BOJIAET OMYYUTh HAOYXaHHUE OEHTOHUTOBOM
(CapHUTIOXCKOI) [NIMHBI, aHAJIOTUYHOE HA0YXAHUIO B
IIACTOBOY BOZE XJIOPKAJIBLIMEBOI'O TUIIA IIJIOTHOCTBIO
1012 kr/m?. IJo6aBKA k€ K IPECHON BOJIE 3HAYUTEIBLHO
0o0J1e€ IEMEBOro XJI0PUAA KA B KOIN4decTse 20 Kr/m?
MO3BOJISIET PEMINTD BCE TPOOIEMBL C HAGYXAHUEM IVIMH.
[To3aTOMY 17151 pa6OTEL B BBICOKOUYBCTBUTEIBHOM K BOZIE
3aIVIMHU3HMPOBAHHOM KOJIJIEKTOPE HEOOXOANMO JIJIS
IPUTOTOBICHUA JKUAKOCTH I'PIT NCITIONB30BATH IIPECHYIO
BOJY C JOOABKOM XJIOPUA KAJIHSL.

H3BECTHO IPHMEHEHHE CyXOTr'0 H JKHIKOI'O
JECTPYKTOPA JJIA BOZHOI'O IIOJHCAXAPHTHOT'O I'eJIA.
Kaxko¥i JecTpyKTOop, Ha Bam B3rsaa, Han6o1ee
IPesIOYTHUTEICH?

CepBUCHbBIE KOMIIAHUU IIPUMEHSAIOT HECKOJIBKO
TUIIOB AECTPYKTOPOB — IIEPEKUCHBIE IECTPYKTOPHI,
KaIICyTMPOBAHHBIC AECTPYKTOPDI, SH3UMBI.
IIpenmy1eCTBEHHO UCIIOIb3YIOTCA AECTPYKTOPDI
MEPEKUCHOTO TUIA — IEPCYIb(MATHI AMMOHUS, HATPUS
WU K. 1 1o3upoBKU B r1porecce I'PIT 1ecTpyKTopsl
MEPEKMCHOI'O THIIA IIPEABAPUTEIBHO PACTBOPAIOT B
BOjie. HEOOXOAMMO OTMETUTD, YTO NEPCYIb(HAT AMMOHUS
HMEET HAUOOJIBIITYIO PACTBOPHUMOCTD B BOJIE, TIOTOMY
6onee nonynsapeH. OGHAKO KOHLIEHTPUPOBAHHbBIE
BOJHBIC PACTBOPHI TAKMX AKTUBHBIX CPeJl, KAK PACTBOPBI
JECTPYKTOPA HEPEKUCHOI'O THUIIA IIPUBOAAT K CUJIbHOM
KOPPO3UU JO3ATOPOB, KOTOPBIE IIPOCTO BHIXOAAT U3 CTPOSL.
W3 orbITa IPUMEHEHHU HANOOIEE IPEANIOYTUTENBHA
IITHEKOBAS JO3UPOBKA IECCTPYKTOPA, A IIPU MAJIBIX
KOJIMYECTBAX PEKOMECHAYETCS €TI0 CYyXasi CMECH C XJIOPHUAOM
KaJIHs.

B HacTroAmIEee BpeMsA KOMIIAHHH BCe Jale
HAYHHAIOT IPHMEHATH CUIHBATEIb C 3aMEIJICHHOH
CIIMBKOM. B yeM IpeuMy1ecTBa 3TOro CuiHBaTea?

[IpenmyiecTBa CIIUBATEIA C 3AMEJIEHHOM CIITUBKOM
34AKJIIOYAIOTCA B TOM, UYTO IIPU 3aKAYKE B CKBAXKUHY
3HAYUTEBHO CHIDKAIOTCA NIOTEPU HA TPEHUE, IIOCKOIBKY
BA3KOCTD I'€JIs BO3PACTAET IOCTENEHHO U MAKCUMAJIbHOE
3HAYCHMUE BA3KOCTH JOCTUTACTCS HA 3A00€ CKBAKMHBL
IIpy BBICOKOH CKOPOCTH 3AKAYKH IPONIAHT OCTAETCA
BO B3BEIIEHHOM COCTOSHMH. B TO )K€ BpEMA 34 CHET
CHMIKCHUS IOTEPh HA TPEHUE 3HAYUTENIBHO CHUKAIOTCS
YCTBEBBIE [JABJICHMS, YTO B OOIBIICH CTEIICHU IAPAHTUPYET
YCIIENTHOCTD IIPOBEAEHUS IIPOLIECCA.

complications with polysaccharide jellifying. The
latter is sensitive to multivalent cations, present in
the formation water.

Some companies, for instance, Clearwater,
suggest using special additives to fresh water
reducing clay swelling. Yet, our researches (Gubkin
Russian State Oil & Gas University) showed
insufficiency of these additives. Only increase
in clay stabilizer NCL-100 content in water gel
from the recommended 2 1/m? up to 10 1/m?
allows receiving the bentonitic (Sarigukhsky)
clay swelling equal to the level of swelling in the
formation water of calcium-chloride type with the
density of 1012 kg/m?. At the same time, adding
20 kg/m? of cheap potassium chloride into the
fresh water allows settling all the problems with
clay swelling. That is why working in mudded
reservoir, sensitive to water, needs fresh water with
potassium chloride to be prepared as fracturing
fluid.

Cases of applying dry and liquid
destructor for water polysaccharide gel are
known. What destructor is, in your opinion,
more suitable?

Service companies apply several types
of destructors: peroxide destructors, pellet
destructors, enzymes. Peroxide destructors
(ammonium, natrium and potash persulfates)
are used more frequently. For dosage during
operations fracturing, the peroxide destructors
should be preliminary dissolved in water. It is
necessary to point out that ammonium persulfate
is better dissolved in water. That it is why it is more
popular. Yet, highly concentrated water solutions
of such aggressive media as peroxide destructor
solutions bring about strong corrosion of dosing
tools leading to their breakage.

Experience suggests that auger-type dosage of
the destructor is the most suitable. When it’s the
case of little amount, dry mixture with potassium
chloride is recommended.

At the moment companies tend to adhere
to linkers with deferred linkage. What are
the advantages of this linker?

The advantage of a linker with deferred
linkage is that it reduces friction loss, when it is
pumped into the well, since gel viscosity increases
gradually and the maximal viscosity is recorded at
bottomhole level. High speed of pumping makes
the proppant remain in suspended state. At the
same time lower friction loss results in lower well
mouth pressures, and this is a better guarantee of a
successful operation.
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MaATCPHUAJIbL: HC3ABHUCHUMAA SKCIICPTHU34

PACTBOPMMVIOCTD NMNPONMMAHTA

mapxu ForeProp (bpaxkuua 16/30)
B pasIMYHbLIX KMCJIOTHbIX COCTaBax

DISSOLVABILITY OF PROPPANT
ForeProp (fraction 16/30)
in various acid compositions

M.JI.IIAXOMOB, H.C. MAPKOBA, M.M. MYXHUH, PTY He(pTH 1 ra3a um. U.M. 'yGKHHA
M.D. PAKHOMOY, N.S. MARKOVA, M.M. MUKHIN, Gubkin Russian State University of Oil and Gas

nadoparopuu <ITAB 1 KUCTOTHBIE

CHCTEMBI JJI HE(PTEN0ObIuN> MHCTUTYTA

MIPOMBICJIOBOU XxuMuu nipu PI'Y Hetu
urasza uM. .M. T'y6K1Ha IO OpUTUHAIBHOMU
METOJUKE OBbLIN IPOBEAECHBI UCCJIEJOBAHUS IO
PaCTBOPUMOCTH IIPOIIIAHTA MapKU ForeProp
(bpaxums 16/30) B pa3IUIHBIX KUCIOTHBIX
COCTABAX.

[ onpeneneHus pacCTBOPUMOCTH IIPOIIIAHTA
mapku ForeProp (ppaxiiust 16/30) 2 T mpormaHTa,
B3BENICHHBIE C TOrpemHocThIo 0,0001 1, noMenanm
B TE(PJIOHOBBIN CTAKAH C KPBIIIKON U HATPEBAIN
JIO TeMIIEPATYPbI UCbITaHuA. ITocie 3Toro

HPOIIIAHTA U3MCPAIN
JAJIMHY, 3dHUMACMYIO

JIOOABJISIIINA PACYETHOE
KOJIMYECTBO KUCIIOTHI,
TAKKE HATPETOMN o
JIO TEMIIEPATYPhI g 50
ucnbITanus. O6bem xR P
KHUCJIOTBI JOJIKECH §’ 40
OBLI IIPEBBIIATD B § 35
2,5 pasa YHUCIEHHOE % 30
3HAYCHME IIJIOMIA N Q
MOBEPXHOCTH § 20
HUCCIIETyEMOT'O § e
npornmnanTa. s g P
OIIPEAC/ICHU A N
IO g 5
IIOBEPXHOCTHU §

S

Test conditions
OIPENETEHHBIM
KOJTMHICCTBOM (Pparuyus 16/30) 6 pasruunvix
YACTUL] IPOMIIAHTA, KUCIOMHBLX COCIMABAX
POBHO YyJIOKCHHBIX Figure 1 - Dissolvability of prop,
B OIHY JIMHUIO C action 16/30) in various acid compositions

norpentHocTsio 0,1 MM.
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n
| Hrzubuposanmas zpaseeas
25 Kucaoma (3% HF+12% HCI)
Inbibited mud acid
(3% HF+12% HCI)
Hrzubuposanmas ConaMas
Kucaoma (12% HCI)
Inhibited bydrochlorium acid
(12% HC)
0
n

T=60°C,1=2 /b T=80°C,1=2u/h T=80°C,1=2u/b T=80°C,1=8 u/b

Yenosus nposederiis IKCnePUMeHIMos

Pucynox 1 - Pacmeopumocms nponnanma ForeProp

ant ForeProp

laboratory “Drilling mud surfactants
and acid systems for oil production”
of the Institute of Field Chemistry
at Gubkin Russian State University of Oil and Gas
conducted original researches of dissolvability of
proppant ForeProp (fraction 16/30) in various acid
compositions.
In order to define the dissolvability of proppant
ForeProp (fraction 16/30) 2 g of proppant, weighed
to a precision of 0.0001 g was placed in a lidded teflon
glass and heated up to the test temperature. After
that the estimated amount of acid, heated up to the
test temperature, was added. The amount of acid

] Kucnomman komno3uyus <Xumexo
TK-2» (pabouuti pacmeop)
Acid composition Kbimeko
TK -2 (working solution)

Kucnomman komno3uuus <Xumexo
TK-3» (pabouuii pacmeop 1:3)
Acid composition Kbimeko TK-3
(working solution 1:3)

CyXOKUCOMHASL KOMNO3ULLUSL
CKTK-4 (3%) c 0obasroli
Hegpmerona K> (mapiu HK-20)
Dry acid composition CKTK-4 (3%)
with Neftenol K (type HK-20) added

B CYXOKUCTIOMHASL KOMNO3UULU
CKTK-4 (3%) c 00basroli
Hegpmerona K> (mapxu HK-20)
u decmpyrxmopa XB
Dry acid composition CKTK-4 (3%)
with Neftenol K (type HK-20)and
destructor XB added



CYUTAJIH, YTO YACTULIBI IPOMNIIAHTA UMEIOT (POPMY
mapa. Icxojs U3 KOJIMYECTBA U3MEPEHHBIX YACTHII,
HAXOAWJIN IMAMETP OHOM. [lajiee pacCYUTHIBAIN

TUIO0I0Aaab €€ ITOBCPXHOCTHU U IIJIOIA/Jb ITIOBEPXHOCTH,

KOTOPYIO UMEIOT BCE U3BMEPEHHBIE YACTULIBL 3HAA
IUIOIA/b IOBEPXHOCTU U3MEPEHHBIX YACTULL U
X MACCY, ObIa HAM/IEHA IIJIOMA/[b IOBEPXHOCTH,
3aHMMAE€MOU HABECKOU IIPOIIIIAHTA, B3ATOU JJIs1
WUCIBITAHUS.

IIpONMIaHT BBIAEPKUBAIN B KUCJIOTHBIX COCTABAX
pu 3a/1aHHOI Temrepatype (60 °Cu 80 °C) B

TEUYEHHUE IBYX U BOCbMH 4ACOB. [10C/I€ 3TOrO HABECKY
MNPONIAHTA U KUCJIOTHI (PUIBTPOBAJIU YEPES (PUIIBTD,

JIOBEAEHHBII /10 TIOCTOSHHOM MACCHI, U IIPOMBIBAJIN
JUCTUTMPOBAHHOM BOAOU B KOJTMYECTBE HE MEHEE
250 Mu1. PUIIBTPHI C IIPOIIITAHTOM JJOBOJWIIN JO
NOCTOSAHHOU MACCHI, ITOCJIE YETO PACCYUTHIBAIHN

KOJIMYCCTBO PACTBOPCHHOTI'O KHCJIOTOU TIPOIITIaHTA.

ITosrydeHHbIE JAHHBIE IIPUBEJECHBI HA PUCYHKE 1.

Kak BUJJHO U3 PUCYHKA 1, HAUOOIBIIEN
AKTHUBHOCTBIO OO/IAIA€T IPA3€BAA KUCIOTA. OJHAKO
npu remiieparype 80 °C 1 BbIIAEPKKE 8 4aCOB Ha
rpaduke HAOMIOJAETCA CHUKEHUE PACTBOPUMOCTH

MPOIIAHTA C I'PA3EBON KMCJIOTOM 10 CPABHEHUIO

C PaCTBOPUMOCTBIO ITpu Temreparype 60 °C,

4TO HA4 CAMOM JIEJIE CBA3aHO C 0OPA30BAHUEM
BTOPHUYHBIX OCAAKOB. Mlccie10BaHUA IIPOBOAUIINCH
I'PaBUMETPUYECKUM METOJIOM, BbIIIA/ICHHE

materials: independent examination

should acid the numerical value of the surface area
of the tested proppant by 2.5 times. In order to
define surface area of the proppant, the length of
proppant particles evenly lined to a precision of 0.1
mm was measured. The particles of the proppant
are believed to have the form of a globe. On the
basis of the number of the particles the diameter of
one particle was calculated. Then they defined the
area of its surface and the area of surface covered
by all measured particles. Knowing the surface area
of the measured particles, we could calculated the
surface area of the proppant weigh, taken for the
test.

The proppant was exposed to the impact of acid
compositions under the estimated temperature
(60 °C and 80 °C) during 2 and 8 hours. After that
the proppant weigh was filtered through a filter of
constant weight and washed by purified water in
the amount of at least 250 ml. After reaching the
constant weight of proppant filters the amount of
proppant dissolved by the acid was calculated.

The obtained data are supplied in Figure 1.

Figure 1 suggests that mud acid has the highest

Pucynox 2 — Pacmeopumocms
nponnanma 6 2pPa3eeoit
Kucaome npu memnepamype

80 °C u évr0epacke 8 uacos:

a) nponnanm 00 UCCAe008aHUA;
0) nponnanm nocae
UCCNEe006AHUA — GUOHBL CIEObL
8mMOoPUUHOZO
0caoKkooopasoeanusn — Oensiii
Hanlem Ha nponnanme

Figure 2 - Dissolvability of
proppant in mud acid under

the temperature of 80 °C and
exposure during 8 bours:

a) proppant before the research;
b) proppant after the

test — traces of secondary
precipitation (white taint on the
proppant) are seen

activity. Yet, the dissolvability of proppant in mud
acid under the temperature of 80 °C and exposure
during 8 hours is lower than under the temperature
of 60 °C. This is explained by the formation

of secondary precipitation. Gravity method

BTOPHUYHBIX OCAJKOB yBEJIMYMUBAJIO MACCY HPOINAHTA
IOCJIe ONBbITA. BhIlTaeHue BTOPUYHBIX OCAJKOB
IOCJIE PACTBOPEHMS IIPOIINAHTA B I'PA3EBON KUCJIOTE
WJUIIOCTPUPYET PUCYHOK 2.

BBIBOABI. [[7151 THTEHCU(MDHUKAIIUY CKBAXKHH ITOCTIE
I'PIT HEIOTYCTUMO UCIIOIb30BATH I'PA3EBYIO KUCJIOTY,
TAKKE BbICOKA PACTBOPUMOCTD IIPOIIAHTA U B 12%-11
COJIAHOM KUCJIOTE.

Hanbosee npenodTUTENbHO UCTIONIb30BAHUE
pabounx pacTBOPOB KUCIOTHBIX KOMITO3UIIUI
Xumeko TK-2» u <Xumexko CKTK-4». ©

was applied in the researches and secondary
precipitation increased the mass of proppant after
the test. Secondary precipitation after dissolving
proppant in mud acid is shown at Figure 2.

Conclusions. Mud acid shall in no way be used
for well stimulation after HE. The probability that
proppant will be dissolved in 12% hydrochloride
acid is also very high.

The use of working solutions of acid
compositions “Khimeko-TK-2” and “Khimeko SK
TK-4”is more preferable. ©

Ne3 (028) Mioms /June 2009 71



TEXHOJJIOTHH

AKNAIKOCTU TTTYIIEHM A
1 ITPOMbBIBKH, COXPAHAIOIIVE
KOJUTEKTOPCKUE CBOMCTBA ITJIACTA

KILLING AND WASHING FLUIDS
PRESERVING RESERVOIR CHARACTERISTICS

OF THE FORMATION

JI.A. MATAJTOBA, M.A. CUJIMH, E.I. TAEBOI,
B.JI. BABOPOTHBIN, /I.¥O. EJIUCEEB,

POCCHICKHI TOCYAAPCTBEHHBIH YHHBEPCHTET He(PTH U ra3a
um. U.M. I'y6kmuHa, 3A0 Xumexo-TAHT»

L.A. MAGADOVA, M.A. SILIN, E.G. GAEVOY,
V.L.ZAVAROTNY, D. YU. YELISEEYV,

Gubkin Russian State University of Oil and Gas,
Khimeko-GANG

aMOU MaCCOBOM OIIEPALIMEN C UCIIOJIb30BAHUEM

XUMHUYECKUX PEATCHTOB SABJISICTCS ONEPALINS ITIYIIEHH

CKBaXUH. [IpUMEHEHNE KAYECTBEHHBIX )KUIKOCTEN
rnymenus (OKI), THTMOUPOBAHHBIX /I IPENOTBPAILICHUS
HA0YXaHHUA INIMHUCTBIX MUHEPAJIOB, KOPPO3UU, OOPA3ZOBAHUA
HEPACTBOPUMBIX B BOJIE COJIEN U YCTONYUBBIX BOJOHEDTAHBIX
3MYJIbCUH HO3BOMSAET COXPAHUTD KOJUIEKTOPCKHE CBOUCTBA
IIACTOB.

B PI'Y nedptu 1 raza um. .M. I'yGkuHa pa3paboTaHbl
KOMIIJIEKCHI PACTBOPOB [NIYHIEHHU S, KOTOPBIE ITO3BOJIAIOT HE
TOJBKO COXPAHATD KOJUIEKTOPCKUE CBOMCTBA TPOAYKTUBHBIX
IUIACTOB, HO TAKXKE OE30IIACHO TPOBOJUTD TEKYIIUN U
KalIUTAJIbHBIA PEMOHT CKBAXKUH, IIPH 3TOM 3HAYUTEIBHO
COKpalas 3aTPaThl HA PACTBOP ITTyIIEHUS.

Bce pacTBOPHI I'TYIIEHU A MOXKHO Pa3eIUTh
HA ABa BHAA:

* PACTBOPBI C KOHTPOJIEM MOIVIOIEHUS;
* PACTBOPBI C KOHTPOJIEM NPOAYKTUBHOCTH.

PacTBOPBI C KOHTPOJIEM MOIJIOMEHUS TO3BOAIOT
OTPAHHUYHUTD (PUIBTPALIUIO COJIEBBIX PACTBOPOB INTYIIEHUSA
B ILJIACT ¥ HE CHU3UTD IPOJYKTUBHOCTD CKBA>KUHBI IIOCJIE
PEMOHTA.

PacTBOPHBI C KOHTPOJIEM TPOJAYKTUBHOCTH — TO
CTAHJAPTHBIE COJIEBBIE PACTBOPHI INIYIIEHU A, KOTOPHIE
COJIEPIKAT ONPENEIEHHOE KOJIMYECTBO XUMHUUECKUX ITPUCAZIOK,
MO3BOIAIONIUX MUHUMH3UPOBATh HEMATUBHOE BIMAHHE
JKMJIKOCTH INTYIIEHUSA HA JAJIbHEUITYIO SKCILTyATALAIO
CKBaKMHBL. OOBIYHO TAKHE PACTBOPBI OYEHD MAJIO OTIUYAIOTCA
O CTOMMOCTH OT COJIEBBIX PACTBOPOB, HO IIPHU 3TOM
3HAYUTEBHO COKPAMIAIOT PUCK CHUXKEHHUA IPOAYKTUBHOCTHU
CKBaKMHBI 1 IOBBIIEHN S OOBOJJTHEHHOCTH €€ ITPOAYKIIAH.

TEXHONOIMNU MYLWEHNA CKBAXKWH
C KOHTPOJIEM MNOITIOWEHNA

B nporiecce rnymeHus CKBa>KHUH C HU3KUM 3200HHBIM
JIABJIEHHEM, 4 TAKXKE CKBAXKUH, B IPU32060MHOU 30HE KOTOPBIX
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illing wells is the most frequent operation

with the use of chemical reagents. The

application of quality killing fluids (KF),
inhibited for stabilizing clay, preventing corrosion,
emergence of infusible salts and enduring
inverted emulsions, allows preserving reservoir
characteristics of the formation.

Complexes of killing fluids were developed
in Gubkin Russian State University of Oil and
Gas. It allows not only preserving the reservoir
characteristics of the formation, but also to increase
the safety of well workover and remediation jobs
and decrease the costs of the killing fluids.

All Killing fluids can be divided into two
categories:

* solutions with absorption control;
* solutions with productivity control.

Solutions with absorption control allow limiting
filtration of salt killing fluids in the formation and
keep the well productivity after workover on the
same level.

Solutions with productivity control is a standard
salt killing fluid containing a certain amount of
chemical additives providing for minimal negative
impact of the killing fluid on further exploitation
of the well. Usually such solutions cost as much as
other salt fluids, while they bring down the risks of
endangering well productivity and increasing the
rate of water in the product.

WELL KILLING TECHNOLOGY
WITH ABSORPTION CONTROL

The process of Killing wells with low BHP and
wells with natural or artificial bottomhole fractures
(produced by hydrofracturing) is accompanied by
intensive absorption of salt solution. It doesn’t only



COZEPXKATCA ECTECTBEHHBIE WJIM UICKYCCTBEHHBIE
TPELUHBI (BCIEACTBUE IPOBeAeHHBIX ['PIT), mpoucxoaur
MHTEHCHUBHOE IIOIVIOLIEHUE COJIEBOI'O PACTBOPA.
[TornomeHue ConeBoro pacTBOPa NPUBOLUT HE TOJIBKO

K YBEJIMYEHHOMY PACXOAY *KUAKOCTHU IVIYIICHU,

HO TAKXKE MOXET BBI3BATb HEOOPATUMOE CHIKEHUE

OPOAYKTUBHOCTH CKBAXKUHBI K POCT OOBOJHEHHOCTH.
IIpu ITyII€eHHU M CKBAKHUH IIPHMEHACTCA

HECKOJIBKO BAPHAHTOB TEXHOJIOTHH ITTYyIIEHUA:

* C IOJIHO¥ 3aMEHOI CKBA’KUHHOI )KUJIKOCTU HA PACTBOP
[JTyIIEHWS,

* C YAaCTUYHOM 3aMEHOM CKBA’)KUHHOM >KUJIKOCTH HA
6nokupyomyio nauky JKI, nepekprIBaomyo Ha
200-300 M nHTEpBAI Ieppoparuu. OCTaBIIYIOCH
4aCTb CKBAKUHBI 3AII0IHAIOT IJIACTOBOM MJIN
MHUHEPAIU30BAHHOM BOJOU (OJIOKUPYIONIAs
TEXHOJIOTUA).

MYLWEHWE CKBAXWH C BbICOKOU
NMPOHNUAEMOCTbBIO, B TPELLMHOBATBIX
KONNEKTOPAX, NMOCJE IPM

JIJ151 Ty IIEHU S CKBA’KUH B BBICOKOITPOHHUITAEMBIX
IIACTAX HEOOXOAUMBI XKUIKOCTHU, 06/1a1AI0IUE
MNOBBIIEHHON BA3KOCTBHIO M HU3KOM (PUJIBTPALIHEN.
[TonucaxapuHbIE XKUAKOCTH AJ15 [TYIIECHUS
ckBaxuH (ITCKT") Ha BOZHOM UIU BOJHO-CONIEBOU
OCHOBE IPEJACTABIAIOT COOOM T'€JIH HA OCHOBE
MOAU(PUILIMPOBAHHBIX I'yapos [1]. [Tpu fo6asnennu
CIIMBAIOIINX AT€HTOB IOJINCAXAPUJHBIN I'€JIb OOPA3yET
€IMHYIO CIIUTYIO CTPYKTYPY, 3(PPEKTUBHO GIOKUPYIOMIYIO
KPYIIHBIE TOPHI ¥ TPEIUHBL

INonucaxapyuaHbIA BOJHBIIN I'€JIb TEPMOCTAOMIIEH
IIpU I1ACTOBOU Temueparype 1o 100 °C, eciu
HEOOXOAMMO, MOKET UMETDH HU3KYIO BA3KOCTb, YTO
BAKHO /U151 6ecriepeb6orHON paboTel DLIH, oTnndaercs
HU3KON (PUIbTpALIMeEN, 2 PUIBTPAT OONALAET HU3KUM
MOBEPXHOCTHBIM HATSKEHHUEM, YTO CHUXKAET €I'0
CONPOTUBJIEHUE JISI TPUTOKA HE(PTU B CKBAXKUHY.

J17151 NONy4eHU s TOJIUCAXAPUIHBIX I'€JIEN UCTIOIb3YIOTCA
peareHTbl KOMIUIEKCA I'eJIMPYIOLIETO «XHUMEKO B»,
BbITYCKaeMOT 0 3A0 «Xumeko-TAHI»: resleob6pa3oBaresb
I'TIT-3, ciumBaromui areHT CII-PII, 60paTHBIN CIIMBATEIb —
BC-1 u 6uorug «bruoman».

B KauecTBE BOAHON OCHOBBI JJI IPUT'OTOBJIEHU A
MOJIUCAXAPHUIHBIX KUJKOCTEH IVTYIIEHU UCIIOIb3YETCS
MpeCHas TEXHUYECKAA WIN IIOATOBAPHAA BOAA C HU3KHUM
COIEPKAHUEM ITOJIMBAJIEHTHBIX KATUOHOB (<500 Mr1/1),
KOTOPAas IS YBEIMYEHUSA ITIOTHOCTU MOXKET COJIEPKATh
COJIN-MUHEPAJIU3ATOPDI C OJTHOBAJIEHTHBIMUA KATUOHAMU:
XJIOPUCTBIN KAJTMH UJIA HATPUH.

TICKT mpakTU4YEeCKU HE 3arPA3HAET IPOAYKTHUBHBIN
IUIACT, 9TO MTOATBEPKIAETCA IKCIIEPUMEHTAIbHBIMHU
uccnegopaHusamMu. Kak BUHO U3 pucyHka 1, punsrpanus
ress ITCKT B MOPUCTYIO Cpey HAYNMHAETCA TONBKO ITPU
repenaaax aAasiacHus 6omee 6,0 MIa.

TIC)KT o61aaeT XOpOUINM UHTUOHUPYIOIUM 3(P(PEKTOM
MO OTHOWEHUWIO K INTMHUCTBIM ITOPOJAAM. YBJIAKHAIOM A

technologies

results in the increased consumption of killing fluid,
but may also prompt irreversible production loss
and increased watering.

Several technologies are used for killing
wells:

« full replacement of well fluid with killing fluid;
* partial replacement of well fluid with blocking
pack of KF closing 200—300 m of perforation
interval. The rest part of the well is filled with
formation or mineralized waters (blocking

technology).

KILLING HIGH-PERMEABILITY
WELLS IN FRACTURED RESERVOIRS
AFTER HYDROFRACTURING

Fluids of high viscosity and low filtration are
necessary for killing wells in high-permeability
formations. Polysaccharide well killing fluids
(PSKF) on water or salt-aqueous base are gels
produced from modified guars [1]. When thickening
agents are added, the polysaccharide gel turns into
a single thick structure effectively blocking large
pores and fractures.

Polysaccharide water gel is heat-proof with
the formation temperature under 100 °C. If it
is necessary, it may have low viscosity, which is
important for undisturbed operation of the electric
submersible pump. It has low filtration and the
filtrate has low boundary tension, diminishing its
resistance to flow of oil into
the well.

Polysaccharide gels are produced from reagents of
gel producing complex Khimeko V, manufactured
by Khimeko-GANG, consist of gelling agent GPG-3,
thickening agent SP-RD, borate thickening agent
BS-1 and biocide Biolan.

Fresh industrial or bottom water with low content
of multivalent cations (<500 mg/1) is used as a water
base for producing polysaccharide killing fluids.

In order to make it denser, mineralizing salts with
monovalent cations like potash chloride or natrium
may be added.

PSKF makes very little contamination in the
productive formation, which was proved by
experimental researches. Figure 1 suggests that
filtration of PSKF gel into the porous medium
begins only when the pressures fall exceeds
6.0 MPa.

PSKF has good clay inhibiting effect. The
moisturizing property of PSKF (assessed according
to RD 39-2-813-82) PO =0, 05-0,1 cm/h, and clay
swelling rate (according to Zhigach-Yarov) W =
0,01-0,02 cm/h, which is enough for keeping the
productivity OP>0,94.

Starting from 2002 the PSKF is applied in various
oil and service companies at Russian fields: RN-
Purneftegaz, Varieganneft, Slavneft-Megionneftegaz, }
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crtoco6HOCTh I[TCIKT (o1ieHeHHast no PII 39-2-813-82)
10 =0,05-0,1 cM/49ac, a CKOPOCTb HAOYXAHUSA
mInHEI (110 JKurauy-fIposy) W = 0,01-0,02 cm/4ac,
4TO JOCTATOYHO JIJIS1 OOECIIEYEH NI COXPAHEHHU
npoaykrusaoctu OIT>0,94.

Hauwnnas ¢ 2002 roga noaucaxapuaHas
JKMJIKOCTB [VIYIIEHUS HIUPOKO MPUMEHSETCA B
Pa3MUYHBIX HE(PTAHBIX M CEPBUCHBIX KOMITAHUAX HA
MeCTOPOXJeHUAX PO — OO0 «PH-ITypHe(dTETa3,
OAO «Bapbperanue®rb», OAO «CinaBHEPTH-
Merunonnedreras», OO0 «YpeHroirasnpom», OO0
«Openoyprraznpom», OO0 «JIYKoun — 3anagHas
Cubupb», 3A0 HTL TEOTEXHOKWH» u z1p. [2, 3].

B 2002-2008 rT. B OOO «PH-ITypHedTeras»
OBLIO TPOBEIEHO 6osiee 800 onepanuii IMymeHns
IOOBIBAIOIINX CKBAKUH C UCcrIoab30BaHUEM ITTCKT.
Heo6xoamMo OTMETUTD, YTO PA6OTHI HPOBOANIIUCH
B CKBA’)KHHAX, BCKPBIBAIOIMIUX HU3KOIIPOHUIIAEMbBIE
TEPPUTEHHBIE KOJIJIEKTOPEHI C IIJIACTOBOM TEMIIEPATYPOI
80-95 °C, €O CKJIOHHBIMH K HAOYXAHHIO ITTMHAMH,
INIYIIEHHE B KOTOPBIX BOAHO-COJIEBBIMU PACTBOPAMHU
3HAYUTETBHO CHUXAJIO 1eOUT HEDTH, YBETMIUBAIIO
OOGBOSHEHHOCTB IIACT4, 4 BDEMS BBIBO/IA CKBA’KHUHBI HA
PEXUM COCTABIIANIO OT OJHOU IO HECKOJIBKUX HEZIEID.
OCOO6EHHO HEOOXOAUMO OTMETHUTB, YTO YCIIEITHO
npoBoanIOCH rnymeHue ¢ ITCKTI B CKBaXKnHAX,
HMMEIONUX BBICOKUI Ia30BbIH (pakTop (0T 300 10
1000 m?/T), — Ha XapaMIIYPCKOM MECTOPOXKJECHNUH
(Cesepublit 1 KOKHBIN KYIIOJ).

I'mymenue ¢ npuMmenenueM [NCKT npoBoguiocs
C MUCHOIB30BAHUEM KOMOUHHUPOBAHHOU 3AMEHBI
CKBAXKUHHOM KUJKOCTHU (PACXO *KUJKOCTU 3—5 M3, 2 B
CKBaKMHAX C BBICOKHUM I'a30BBIM (DAKTOPOM — 5—8 M’ Ha
OIHY CKBAXUHY). [IIIOTHOCTB HOJYYEHHOI'O PACTBOPA
cocrasnsna 1,02—1,18 r/cm?. CKBa>KHUHBI IOJIBEPIaJINCh
PAa3IUYHBIM BUJAM TEKYIIETO PEMOHTA: IPOBOJUIOCH
OCBOEHME CKBAXUHBI 110cs1e ['PIT ¢ ycranoskou OITH,
ycranoBka III'H, cmena IIT'H,

Urengoigazprom, Orenburggazprom, LUKoil —
Western Siberia, NTC GEOTECHNOKIN and so on.

In 2002-2008 RN-Purneftegaz applied PSKF

in over 800 production wells killing operations.

It should be noted that the works were done in

the wells, drilled in low-permeability terrigenous
reservoirs with the formation temperature 80-95 °C
and clays tending to swell. Salt-aqueous solutions
used to kill such wells substantially decrease oil
flow rate, increase the abundance of water in the
formation, and it took one or several weeks to make
the well operational. It should be noted that killing
with PSKF was successful in wells with high gas
factors (from 300 till 1,000 m3/t) at Harampur Field
(Northern and Southern domes).

Killing wells with PSKF was performed with the
use of combined substitution of well fluid (fluid
consumption 3—5 m?, 5-8 m? per well in well
with high gas factor). The density of the obtained
solution was 1.02 —1.18 g/cm?. The wells are
subjected to various types of remediation jobs:
well development after hydrofracturing with ESP
installation, installation of sucker rod pump (SRP),
replacement of SRP, installation of ESP, replacement
of ESP, replacement of ESP by SRP and vice versa.
Stable positive results were obtained in all these
operations.

The analysis of making the wells operational after
filling them with PSKF at 102 wells of Purneftegaz
fields showed that the average oil flow rate per 1
well increased by 3.6 t/day. The average water rate
per 1 well increased just by 0.7% and the average
term of making the wells operational was
2.2 days per 1 well. Figure 2 represents changes
in the content of water in the production (vol. %)
before and after service in 2002—-2007 (the analysis
includes 569 well killing operations).
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CKBA’KUHBI HA PEKUM COCTABMIIA 2,2 CYyTOK Ha
OJJHY CKBaXMHY. Ha pUCYHKe 2 IPeCTABICHO
M3MEHEHHE OOBOAHEHHOCTU NTPOAYKIIUU (% 06.)
JIO ¥ IOCJIE PEMOHTA CKBAXXKMH 32 2002-2007 1.
(aHA/IM3 BKITIOYAET 569 Orepariuiil Iy neHus
CKBAKUH).

MYLWEHWNE TA30OBbLIX N
FTA3OKOHAEHCATHbBIX CKBAXWH
C AHOMAJIbHO HN3KUM
MNIACTOBbIM AABJIEHVEM

IIpu IITYyMIEHNUHN CKBAKWH C HU3KUM IIJIACTOBBIM
ITaBJICHUEM HEOOXOAUMO, YTOOBI JKUJKOCTh
IyneHus 06124714 HU3KOH INIOTHOCTBIO U B TO
JK€ BpEMS OOECTIEUNBAJIA IPOTUBOABICHUE HA
MJIACT HA IPOTSKEHUH BCETO PEMOHTA.

Jns pemenus JanHou npo6aeMbl 3A0 «XHUMEKO-
T'AHI» COBMECTHO CO CHEHATUCTAMUN
OO0 «OpeHbypIrra3npom» pa3zpaboTaH
A39PHUPOBAHHBIN I'€JIb («IBEPHAA IIEHA»), KOTOPBIA
06J1a12€T MAJIOH IIJIOTHOCTBIO Y1 HU3KOM
(PHUIBTPYEMOCTBIO, YTO MO3BOJAET UCIIOIb30BATh
JIAaHHBIN COCTAB HA I'A30BbIX U I'A30KOH/ICHCATHBIX
MECTOPOXKIEHUAX C AaHOMAJIBHO HU3KHUM IIIACTOBBIM
JasneHueM (AHITN) [4].

TexXHONOrus IMymeHus «TBEPJOU MEHOI»
33KJIIOYAETCA B OJHOBPEMEHHOI 3aKAYKE B
CKBa’KHMHY I'eJIEOOPA30BATENS COBMECTHO C
430TOM (MJIU APYI'UM UHEPTHBIM I'Aa30M) U
pacTBOpa CHIUBATENA. B pe3yIbTaTe NPOUCXOIUT
06pa30BaHUE OOBEMHON CTPYKTYPHI C BLICOKUMH
CTPYKTYPHO-MEXAHUYECKUMHU CBOUCTBAMHU U
HU3KOH IJIOTHOCTBIO, YTO OO6ECTIEUNBAET BBICOKYIO
3(PPEKTUBHOCTD IPU INIYIIEHUU I'A30BBIX U
Tra30KOH/IEHCATHBIX CKBAXUH ¢ AHTI/I.

CocTaB pacTBOpPA rejieoopa3oBarei:

e ouonu «<broman» 3 mHa 50 M3

* resieobpazosarens [TIT-3 6,0 Kr/™m?;

e xoMIJIeKCHBIN [TAB Hedprenon BBl 1,0 1/m3.
CocTaB pacTBOpPa CIIHBATEIA:

* cmmBaomuii arexnt CIIP 6,0 /M3,

¢ 60parHbIi ciiuBarenb bC-1.3 4,0 /M2,

B cirygae Hanmu4udg B ra30BOM CKBAXKHHE
CEPOBOIOPO/A B PACTBOP CIHIUBATENSA HEOOXOAUMO
BBeCTH 10-20 j1/M3 HOTTIOTHUTENSI CEPOBOIOPOJA —
JUITAHOJIAMUHA.

ITpOMBICJIOBBIE UCIIBITAHHS HA I'A30BbIX
MecTopoxaeHUAX OO0 «OpeHOypPrrazsnpom»,
OPOBEAEHHBIE IO TEXHOJIOTHUH ITTYHIEHUS «TBEPAOHA
IIEHOM», ITIOKA3a/IM YCIIEIHOCTDb TEXHOJIOTUH.
[mymeHne NpOBOJNIIOCH C TIOJHBIM 3aII0OTHEHUEM
CTBOJIA CKBAXKMHBI «TBEPIOM IIEHOM». [Tocie
PETIAMEHTUPOBAHHOI'O OTCTOSA B TEYECHUE
12 9acoB U CTPABIUBAHUA I'A30BOU MIAIIKU
JIaBJIEHUE B 3aTPYOHOM U TPYOHOM IIPOCTPAHCTBE
cocTaBuio 0 aTm.

Ob6so0HeHrocmy, % / Water content, %
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Figure 2 — Changes in Water Content in the Product (vol. %)
Before and After Well Service in 2002 - 2007

KILLING GAS AND GAS
CONDENSATE ABNORMALLY LOW
FORMATION PRESSURE WELLS

While killing abnormally low formation pressure
wells the killing fluid should have low density and at
the same time provide for back pressure during the
whole service period.

In order to manage this problem Khimeko-GANG
and Orenburggazprom designed an aerated gel
(“solid foam”), having low density and filterability,
which allows using it on gas and gas condensate
fields abnormally low formation pressure (ALFP) [4].

The technology of killing with solid foam implies
simultaneous pumping of gelling agent with
nitrogen (or other inert gas) and thickening agent.
It results in a bulk structure with high structural-
mechanical properties and low density producing
highly efficient killing of ALFP gas and gas
condensate wells.

Composition of gelling agent:
¢ biocide Biolan 3 1per 50 m?
« gelling agent GPG-3 6.0 kg/m>;

» complex surfactant Neftenol VVD 1.0 I/m?.

Composition of thickening agent:

* thickening agent SPRD 6.01/m3;
* borate thickening agent BS -1.3 4.01/m>.

When there is hydrogen disulfide presentin
the well, it is necessary to introduce 10—-20 1/m? of
hydrogen sulphide scavenger — DEA.

Test on gas fields of Orenburggazprom held
according to solid foam killing technology, proved
the efficiency of the technology. During the Killing
the borehole of the well was completely filled with
solid foam. After specified sedimentation during 12
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TEXHONOTNW TNYWEHUA B CKBAXWNHAX
C BbICOKUM MNJIACTOBbIM JABJIEHUEM
N BbICOKOW TEMIEPATYPOU

Pemenue npo61eM COXpPaHEHUS KOJIEKTOPCKUX
CBOUCTB IJIACTOB JJOJIKHO ObITH KOMIIJIEKCHBIM. ECitn
npobaeMa OyJeT PEeNIeHa Ha CTAAUHN 3aKAHINUBAHUSA
CKBAKHH CTPOUTEIbCTBOM U HE PEIIEHA HA CTAAUU
IKCIUIyaTALUU, TO OHA IIPAKTUYECKH OCTAHETC HE
PEMEHHON.

OIHUM U3 IIyTEN ITOBLIIEHUA KA4ECTBA PEMOHTHBIX
PaboT B CKBAXKUHAX SIBJISIETCS HAYYHO OOOCHOBAHHBIN
BBIOOD KHUJIKOCTH ITTYIIEHUS, YTO MOXKET IPUBECTU K
OJHOBPEMEHHOMY BOCCTAHOBJIEHUIO [IPOHULIAEMOCTH
HE@MTAHOIO IJIACTA, TOBBIIIEHUIO IPOJYKTUBHOCTH
CKBaKMHBI U JIONIOJIHUTEIBHOMY OTOOPY HE(DTU U3 HEE.

Hanpumep, U3BECTHO, YTO IPOAYKTUBHOCTD
CHMIKAETCA MOCJIE INIYIIEHUS OJHUX U TEX K€ CKBAXKUH
IJIACTOBBIMM Bogamu Ha 10-20%, pactBopamu CaCl, —
Ha 14% 1 yBeIMYUBAETCA C IPUMEHEHHUEM PACTBOPOB
H2 YIJIEBOJOPOIHOM OCHOBE Ha 16—30%. [Ipu aTOM
T'UJPOAVHAMHUYECKHE UCCICIOBAHUA CBUICTEIbCTBYIOT
06 M3MEHEHUH IPOHULIAEMOCTH KOJJIEKTOPA B IIEPBBIX
JBYX CJIy4dsX B CTOPOHY €€ yMeHbIIeHus Ha 10-25%, a
JULA JKMJIKOCTEN HA YITIEBOAOPOJHOU OCHOBE B CTOPOHY
ee yBeandyeHus Ha 11-31%.

B 3A0 Xumeko-TAHI» pazpaboraHa *KUAKOCTb
IJIYIIEHUS HA OCHOBE OOPATHBIX AMYAbCUI — JKI-VDP.

IIpu npopaBKe XKUAKOCTH IIyLICHU HA OCHOBE
OOPATHBIX (MHBEPTHBIX) aMyIbCUIl JKI-MDP B mmact
BO3MOJKHO HE TOJIBKO CO3/[1aTh HEIIPOHULIAEMBbIN 3KPAH,
NPeAOTBPALIAIOINI ITONAJAHHE COJIEBOIO PACTBOPA IIPU
INIYIIEHUH HE(PTAHBIX U IA30BbIX CKBA’KWH, HO TAKXKE
MPOBECTH IPOMBIBKY 32005 1 PYTHE PAOOTHL, CBA3AHHbBIE
C HMCIIOJIb30BAHUEM TEXHOJIOI'MYECKHUX KUJKOCTEN HA
BOJHOM OCHOBE.

B cocras xuakocrer rinymenus JKI-UOP Bxopar
YIJIEBOJOPOAHAA (Pa3a — HEPTD WIH JUZETBHOE
TOILIMBO, COiEPKAIN A AMYAbraTopsl «Hedrenon H3»
nnu «Hedprenon H36», ninn amynerarop MP, 1 BogHas
$asza — BOJjA, MUHEPAJIIM30BAHHAS PA3JIMYHBIMU COJISIMHA
(X710pU bl HATPU A, KAJIWA, KaJIbLIWA U AP.). B 3aBucuMocTu
OT COOTHOIIEHUA (PA3 U CTENNEHU MUHEPATHU3AIUNA
PETYIUPYETCA BA3KOCTD U IJIOTHOCTb OOPATHONU
3MYJIbCHH [5].

COCTaB, INIOTHOCTD U TEXHOJIOTMYECKUE ITAPAMETPEI
JKT-MOP yTOYHAIOTCA I KAKJ0T'O KOHKPETHOT'O
Mmectopoxaenu. B ornmnuane ot [TICKT KI-MOP MmoxHO
UCHOJB30BATh IPU TEMIIEpaTypax 6osiee 100°C.

C 2000 mo 2008 roa B pa3anyYHbIX PafiOHaX 3aI1a/JHON
Cubupu (I'yoxknHackuit, Hosa6pbck, Cypryt, MErnox
1 HU>XHEBAPTOBCK) 6bLJIO ITPOBEEHO 60ee 2500
ONEPALINHA ITTyIIEHU JOOBIBAIOINX CKBAXKHH C
UCIIOJIb30BAHUEM KUJKOCTH IVIYIIEHHUA HA OCHOBE
UHBEPTHBIX aMynbcuil OKI-MOP). Oco6eHHO
HEOOXOAMMO OTMETHUTD, YTO YCIIENTHO ITPOBOAUIIOCH
mrymenye ¢ JKI-MOP B 3uMHee BpeMsI Ha CKBAKMHAX
TapacoOBCKOTO MECTOPOKACHUSL.
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hours and bleeding gas-cap, the pressure in annular
and tube space was 0 atm.

KILLING TECHNOLOGIES IN
WELLS WITH HIGH FORMATION
PRESSURE AND TEMPERATURE

Solution to the problem of keeping reservoir
properties of the formation should be all-inclusive.
There is no point in managing the problem on
the completion stage and neglecting it at the
operational stage.

One of the ways of improving the quality of
well service works is science-based choice of
killing liquid, which can lead simultaneously to
the restored permeability of oil formation, better
productivity and additional recovery.

It is known that productivity is going down by
10-20% after killing wells with formation waters,
by 14% after using CaCl, and increases by 16—-30%,
when solutions on hydrocarbon base are used.
Hydrodynamic researches state that in the first
2 cases the reservoir permeability goes down by
10-25% and increases 11-31%, when fluids on
hydrocarbon base are used.

Khimeko-GANG devised a killing fluid based on
invert emulsions — KF-IER.

When a killing fluid based on invert emulsions
KF-IER is forced into the formation, it is possible to
create an impermeable barrier against salt solutions
during killing oil and gas wells. It also provides for
bottom washing and other operations involving
technological fluid on water base.

KF-IER consists of hydrocarbon phase — oil or
diesel fuel containing emulsifiers Neftenol NZ
or Neftenol NZb or MR and water phase — water,
mineralized with various salts (chlorides of
sodium, kalium, calcium etc.). Viscosity and density
of invert emulsion depend on correlation of phases
and degree of mineralization [5].

The composition, density and technical
parameters of KF- IER are specified for each field.
Unlike PSKF, KF-IER can be used in temperatures
over 100 °C.

More than 2500 well killing operations with
the use of KF-IER have been performed in various
regions of Western Siberia (Gubkinsky, Noyabrsk,
Surgut, Megion and Nizhnevatorsk) from 2000
through 2008. It should be remarked that the
successful killing operations with KF-IER were
held at the wells of Tarasov field in winter time.

WELL KILLING TECHNOLOGIES

WITH PRODUCTIVITY CONTROL
Water-salt solutions penetrate the bottomhole

zone during the conventional well killing. While

contacting rock minerals, oil and formation water,

they may seriously affect the well productivity. The



TEXHOJIOTNW TNYLWEHNA CKBAXWH
CKOHTPOJIEM NMPOAYKTUBHOCTU

IIpu CTAaHAAPTHOM ITTYIIEHUH CKBAXKHH B IPU3A60HHYIO
30HY IUIACTA IPOHUKAIOT BOJHBIE COJIEBBIE PACTBOPHI,
KOTOPBIE IPU B3AUMOJEHCTBUU C MUHEPATIAMU
HOPOABL, HEPTHIO U IJIACTOBOH BOJOH MOI'YT OKA3bIBATh
3HAYUTEIBHOE BIIMSAHUE HA TPOAYKTUBHOCTD CKBA’KHHBIL.
OCHOBHBIMH OCJIOKHAIONIUMHU (PAKTOPAMH MOCJIE
IJIYIIEHN CKBAKUHBI BOJHBIMU PACTBOPAMU SABJIAIOTCS:
¢ 0OpPa30BAHUE BOJIHOM OJIOKA/IBI;

* 06pPA30BAHME BOJIOHEPACTBOPUMBIX COJIEW;
* 06pA30BAHMNE CTOMKHX BOAOHEMTAHBIX IMYJIbCHM;
* HAOYXaHHE [NTMHUCTBIX MUHEPAJIOB.

MConMb30BaHUE PA3IMYHBIX UHTHOUTOPOB U
XUMHUYECKUX JOOABOK MTO3BOJISAET 3HAUYUTEIBHO COKPATUTD
PHCK CHIDKEHU S TPOAYKTUBHOCTH MOCJIE INIYIIEHU
CKBAXUH 1 BBIBECTH CKBAXKUHY ITOCJIE PEMOHTA HA
3aIUTAHUPOBAHHBINA PEKUM PAOOTHL

K IIymeHuIo CKBaXKUH B HU3KOIIPOHUIIAEMBIX IIJIACTAX,
JIOBOJIBHO 44CTO COJEPKAIMUX OOIBIIOE KOJIUYECTBO
IJIMHUCTBIX MUHEPAJIOB, HEOOXOANMO MOAXOANUTD
HanOOJIEE TIIATENBHO, TAK KAK UCIIOIb30BAHUE B
TAKUX IJIACTAX CTAHJAPTHBIX BOJHBIX PACTBOPOB
IJIYHIEHN IPUBOAUT K 3HAYUTETBHOMY CHUXXEHHIO
IIPOAYKTHUBHOCTH, BOCCTAHOBJIEHUE KOTOPOI MOBJIEYET 32
CO60I1 JOMOJTHUTEJIBHBIE 3ATPATHI BDEMEHU U CPEJICTB.

IIpriMeHEeHHE B KA94eCTBE HHIHOUPYIOIIEH
J006aBKH MHOTO(YHKITHOHAAHOTO ITAB
«Hedrenona K» mO3BOJISIET PEUINTH CJICTYIOIIHE
IPOOIEeMBbI:

* CHU3UTb HA0YXA€MOCTB INMITMHUCTBIX MATEPUAJIOB;

* IPEJOTBPATUTH OOPA30BAHUE CTOMKUX BOJOHEPTAHBIX
3MYJIbCUH,

* CHU3UTb KOPPO3UOHHYIO aKTUBHOCTb COJIEBOI'O
pacTBopa.

BbLiii TpOBEIEHDI (PUIBTPALTMOHHBIE TECTHI ITO
OLIEHKE BOCCTAHOBJIEHHA IIPOHUIIAEMOCTH NOPUCTHIX
CpeJ, IIPH MOJAEIMPOBAHUH INIYIIEHUA CKBAXUH. [IJ1
OIBITOB OPAINCh OOPA3LIbI KEPHOB, XAPAKTEPUIYIOIHUXCS
I'UAPOPUIBHOCTBIO U THAPOPOOHOCTBIO, U ONIPEEIISAIACH
IIPOHHUIAEMOCTB OOPA3ILI0OB IO BO3AYXY. [lasiee 06pasibl
HACBIAJIN BOJOM M MPOBOJIU/INA BEITECHEHUE KEPOCHUHOM,
HeThIO, ITAB 1 cHOBa HeTBIO. B T€ueHME BCero
IIEPHO/A OIPEAEIIAINUCE IIOKA3ATENN IIPOHULIAEMOCTHA
U KO3(PUITUEHT BOCCTAHOBJICHUS IIPOHUIIAEMOCTHU
10 HE(TU. PE3yIBTATHI 3KCIEPUMEHTA IIPE/ICTABIICHDI B
Tabnuie 1.

[ rTuAPOMUIIBHBIX KOJUIEKTOPOB KOA(PPUITUEHT
BOCCTAHOBJICHH S IPOHUITAEMOCTH ITOCTIE 3AKAYKU
JKMJIKOCTH INIYIIEHUA C JOOaBKOU 4% «Hedrenona K> pasen
0,72.9TO0 CBA3aHO C r'uAPO(POOHU3UPYIOIIUMH CBOHCTBAMU
JaHHOro ITAB, a rupodo6mrs3anus IOBEPXHOCTH
KPYIIHBIX U CPETHUX ITOPOBBIX KAHAJIOB PE3KO YMEHBIIIAET
KOJIMYECTBO 3aIEMJIEHHON B HUX BOJIbI B IIPOLIECCE
JPEHUPOBAHU U TEM CAMBIM CIIOCOOCTBYET Hosiee
ITIOJIHOMY BOCCTAHOBJICHUIO (DA30BOH IMMPOHUIIAEMOCTHU
110 HEPTHU.
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principal complicating factors after killing wells
with water solutions include:

e water blockades;

* built-up of water insoluble salts;

* build-up of steady water-in-oil emulsions;

* swelling clay minerals.

The use of various inhibitors and chemical
additives cut the risk of decreased productivity
after well killing and make the well operational
soon after service.

Killing wells in low-permeability formations
that often contain a large amount of clay
minerals should be carried out in a thorough
manner, since the use of conventional water
killing solutions in such formations brings
about serious productivity slump. Its restoration
requires additional time and resources.

The application of multifunctional
surfactant Neftenol K as inhibiting
additive allows solving the following
problems:

* reduce clay swells;

 prevent the emerge of steady water-oil
emulsions;

* curb the corrosion activity of salt solutions.

Filtration tests for assessing the permeability
restoration in porous mediums were made
during well killing modeling. The researchers
took samples of cores with hydrophilic and
hydrophobic behavior and the air permeability
of the sampleswas measured. Then the samples
were filled with water, which then was pushed
out by kerosene, oil, surfactant and oil once
again. During the whole period the coefficients
of restoring permeability for oil were calculated.
The results of the experiment are summed up in
Table 1.

In hydrophilic reservoirs the coefficient of
restoring permeability, after the killing fluid with
4% of Neftenol K was pumped, was 0.72. This
is explained by hydrophobic properties of the
surfactant. Surface hydrophobization of large
and small porous channels significantly reduce
the amounts of water, accumulated in them
during the drainage and contribute to better
restoration of phase oil permeability.

In hydrophobic reservoirs coefficient of
permeability restoration after pumping killing
fluid with 4% Neftenol K added was 0.875.

Table 2 demonstrates the impact of Neftenol
K on the corrosion activity of killing fluid. The
solution of sodium chloride with the density of
1.18 g/cm?® was applied as a well killing fluid.

Table 2 suggests that Neftenol K produces a
protecting impact diminishing the corrosion
activity of sodium chloride solution by more
than 2 times. }
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I ruipo(POBGHBIX KOJIEKTOPOB KOA(PPULTUEHT
BOCCTAHOBJICHU S IPOHUIIAEMOCTH MOCJIE 3AKAYKU
JKHJIKOCTH ITTYIIEHUS C J06aBKOI 4% «Hedrenona K»
coctasuia 0,875.

Test application of killing fluid with Neftenol K
on the fields of Western Siberia provided for
effective prevention of water accumulation in the
production wells after service. Figure 3 represents

Tabauua 1 — Bauanue 800HbLX pacmeopos «Hegpmenona K» na nponuuaemocms 2udpoPuisHozo Koanexmopa
Table 1 — Influence of Neftenol K Water Solutions on Permeability of Hydropbhilic Reservoir

TIporuvyaemocms no Hegpmiu (Ppas3osasr)
o npu cea3anmoti 600e, m/
s § Tporuyaemocnio (Phase) permeability for oil with interstitial water, Kosgppurjuenm
s | 10 8030YxY, M/ mD B80CCMAHOBNCHUS Peazenm
§ % Air permeability, mD NPOHULACMOCITIU sgent
EIRS o so30eticmeus: Iocne 6030eiicmeus P ermeabzlz‘ty‘resttormg
2 Before treatment After treatment coefficien.
2Kuorocmo enyuenus
1 188 0,383 0,58 Ha ocrose CacCl,
CaCl, — based killing fluid
2Kuorocmo enyuwenus
2 135 0361 072 c 006@37‘«)%2 4% «‘Hegj.)meHOﬂa K>
Killing fluid with 4%
of Neftenol K added

B Tabnune 2 IpeCTaBICHbl PE3YIbTATHI
BAUSHUS 06aBKU «<HedTenona K» Ha
KOPPO3HUOHHYVIO ATPECCUBHOCTD PACTBOPA
IJIyHIEHUA. B Ka4eCTBE )XUAKOCTHU IVTyIIEHU
UCIIOJIb30BAJICS PACTBOP XJIOPUCTOTO HATPHSI
C IJIOTHOCTHIO 1,18 r/CcM?.

W3 Tabnune 2 caepyer, uro «<Hedrenon K»
OKa3bIBAET 3ANUTHOE JICUCTBUE, CHUKAS
KOPPO3UOHHYVIO ATPECCUBHOCTD PACTBOPA
XJIOPUCTOTO HATPUA 60JIEE YeM B 2 pasa.

changes in water share in the product before and
after treatment.

The analysis included wells, where the
downhole equipment was replaced without
changing the type and productivity of the pump.

Khimeko-GANG produced a dry brand
Neftenol K (SNK-30) for working in hard-to-
reach fields, where there are no stock facilities for
keeping chemical agents.

Taonuya 2 — Bauanue 0oo6aéxu Hegpmenona K» na KOPPO3UOHHYI0 AKMUEHOCHH CONLEE0Z0 PACMEOPA 2Ny UeHUA
Table 2 - Impact of Neftenol K on Corrosion Activity of Salt Killing Fluid

JKuoxocmes 2nyuierus Jlosuposka lIAB CKopocmsb Koppo3ui,
Killing Liquid (Hegpmernonak»), % 2/ uac Bpems onvuma Sawummnoe oeticmeue, %
Surfactant share Corrosion rate, Time of experience Protective activity, %
(Neftenol K), % g/m: per hour
Pacmeop X10pucmozo Hampus, - 0,17 6
p=118z/cm’®
Solution of sodium chloride,
p=118g/cm? 4 0,08 6 53

OnBITHOE NIPUMEHEHUE PACTBOPOB INTYIIEHUS C
nob6asneHueM «HedreHnona K» Ha MECTOPOKICHUIX
3anagHort CubHpH NO3BONMIIO 3(P(PEKTUBHO
60pOTHCA C POCTOM OHBOJJHEHHOCTH B JIOOBIBAIOITX
CKBA)KMHAX TOCJIE peMOHTA. Ha prcyHKe 3
[IPEACTABICHO U3MEHEHUE OOBOJJTHEHHOCTH
IPOAYKIIUU CKBAKUH JIO U ITOCJIE PEMOHTA.

B aHaM3e yuyacTBOBAIU CKBAKUHBI, B KOTOPBIX
MIPOU3BOAMIIACH CMEHA ITOI3EMHOI'O OO0OPY/IOBAHUS
6€3 U3MEHEHUSI TUIIA U IIPOU3BOIUTEIBHOCTH
HaCOCA.
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TECHNOLOGY OF WASHING
AND KILLING WELLS WITH SELF-
GENERATED FOAM SYSTEM

One of the methods of developing gas, gas
condensate and oil wells is application of self-
generating foam systems (SGFS) [0].

The application of SGFS for forcing out
the washing fluids provides for effective well
development without a nitrogen unit. The self-
generating foam system is produced from SGFS
composition and fresh technical water.




technologies

J17151 pabOTHI HA TPYAHOAOCTYITHBIX 80

MECTOPOXICHUAX, II€ HET CIIELINATIU3UPOBAHHBIX
043 XpaHEHU XUMHUUYECKUX PEATEHTOB,

3A0 «XumeKO-TAHI» BBIITYCKAET CYXYIO MAPKY
«Hedrenomna K»(CHK-30).

W O6800HeHHOCMb 00 2nyuerus, % / Water content before Rilling, %
W O6600HeHHOCMb nocae 2ayuenus, % / Water content after Rilling, %

734

73,6

~
S

TEXHOJIOTNA NMPOMbIBK 1 OCBOEHUA
CKBAXWH C MPUMEHEHWEM
CAMOTEHEPUPYIOLLENCA

NEHHOW CUCTEMbI

ODHUM U3 CIOCOO0B OCBOEHUS I'A30BBIX,
Ta30KOH/ICHCATHBIX U HE(PTAHBIX CKBAXKHH
SBJISIETCSI IPUMEHEHHE CAMOT€HEPUPYIOMIEHCS
nieaHo cuctemsl (CITIC) [0].

ITpumenenue CITIC 11 BeITECHEHUA
IPOMBIBOYHO! KUIKOCTH TTO3BOJIIET
3(pPEKTUBHO OCBOUTD CKBAKUHY 6€3
UCIIOJIb30BAHUS A30THOU YCTAHOBKHU. JIJ1s1

0O6800HeHHOCmY, % / Water content, %

2
]

N
S
1
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L nywenue conesoim pacmeopom
Killing with salt solution

Lnyuierue conesolm pacmesopom
¢ oobaeneruem Hegppmernona K»
Killing with salt solution and Neftenol K

Pucynox 3 — Hamenenue 00600HeHHOCMU NPOOYKUUU CKEANCUH

MOJIyYEHU S CAMOI'€HEPUPYIOLIEUC IIEHHOMN 00 u nocne pemonma
CUCTEMBI TpUMeHsAeTCa Komnosunusa CI'TIC Figure 3 — Changes in Water Rate of the Production Before and
After Service

U IPECHAS TEXHUYECKAS BOJA.

Jo6asnenue B coctas CITIC, cogepskaniei
PACTBOPBI HEOPI'AHUYECKUX COJIEN — IIEHOT'€HEPATOPA
U AKTHUBATOPA, FEHEPUPYIONUX BbIJICJIEHHE
430T4, IOBEPXHOCTHO-AKTUBHOI'O BEMECTBA —
IEHOOH6PA30BATEIS, — ITIO3BOJISIET KATAJITU3UPOBATH
TPOLIECC BBIJIEJICHUS 430Ta O6€3 BPEAHBIX IPUMECEH
(OKHCJIOB 230T4), IIOJIy4YUTh YCTONYHBYIO
MEJIKOAVCIIEPCHYIO IIEHY U TEM CAMBIM YBEJIUYUTD
3PPEKTUBHOCTh OCBOCHH S CKBAKUH.

B xauecTBE BOAHONM OCHOBBI /1A TpUroTosaeHusa CITIC
UCIIONB3YETCA NPECHAA TEXHUYECKAA BOJA
(pH=6-7).

TEXHONOINA NMPOMbIBKIA
NOMOLWAKWNX CKBAXNH

[Tpu npoMbIBKe CKBAKUH 11ocse I'PIT crangap THBIMU
PacTBOPAMU IIPOUCXOJUT UHTEHCUBHOE IIOIVIOIEHUE, K
TOMY K€ CTAH/IAPTHBIE PACTBOPLI IPOMBIBKH HE O0JIA1A10T
JOCTATOYHOH BA3KOCTBIO U IIECKOYACPKUBAIOICH
CIIOCOOHOCTBIO, YTO HE TTO3BOJAET I(PPEKTUBHO BHIHOCUTD
3arpa3HEHUS C 326051 CKBAKUHBL

s pemenus JaHHbIX 1pooaeM B 3AO0 «Xumeko-TAHT»
pa3paboTaHa IPOMBIBOYHAS XKUAKOCTD JUIS YAAJICHUS U3
32005 CKBA>KMHBI IPONIMIAHTOBBIX TPOOOK. [IpOMBIBOUHASA
JKHJIKOCTB OOJIAIAET CJIEAYIOMNMU IIPEUMYIIECTBAMU:
BBICOKAs IECKOHECYIASI CIOCOOHOCTD;
HU3Kas (PUIBTPYEMOCTD B IIJIACT;
HU3KUE MOTEPU HA TPEHHUE IIPU MPOKAYKE UYEPES TPYORI
MaJIOr'O JUaMETPa.
CocTaB IPOMBIBOYHOM *KHAKOCTH HA 1 M3:

* reseobpazosarens ['TII-3 4,00—-6,00 K3
* cuuBarensb CIT-PII 4,00—6,00 1
e 6uouu «bruonan» 0,06 .

O6BEM JKHUIKOCTH, HEOOXOIMMOM JIJ151 IPOMBIBKU
CKBAKUHBI OT IMPONIIAHTA, PACCYUTBIBACTCS IO
creayiomen (hopmysie:

SGFS consists of inorganic salts solutions (a
foaming agent and an activator), which catalyze
nitrogen emission. Addition of the foaming agent
surfactant allows catalyzing nitrogen emission
without harmful additives (nitrogen oxides),
obtaining steady fine foam and thus improving
well development.

The water base of SGFS consists of fresh
technical water (pH=6-7).

ABSORPTION WELLS
WASHING TECHNOLOGY

‘When the walls are washed with standard
solutions after hydrofracturing, an intensive
absorption is observed. Besides, the conventional
washing solutions don’t have enough viscosity and
sand retaining ability and can’t effectively remove
the contamination from the well bottom.

In order to solve the problems, Khimeko-GANG
developed a washing fluid for removing proppant
plugs from the bottomhole. The washing fluid has
the following advantages:

* high sand retaining ability;
e low filtration in the formation;
¢ low friction losses while pumping through low

diameter pipes.
The composition of washing liquid
per 1 m3:
« gelling agent GPG-3 4.00-6.00 kg;
« thickening agent SP-RD 4.00-6.001,
* biocide Biolan 0.061.

The following formula is used to calculate the
volume of liquid necessary for washing the wall
from proppant:
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‘/n.th.z ‘/G.O.S,K.+ ‘/o.n.m—i_ Vm?mc ’
raeV,  — Heo6GXOAMMBIN OObEM IIPOMBIBOYHOMN

SKUJIKOCTU, M?;

V. o — OOBEM, HCOOXOAMMBIH JJI 3AIIOIHEHUSA TPELIHbL
I'PIT (MoskeT ObITh paccuuTan 1o gpopmyne: V. = (0,3 +04) x
X 8eC 3aKaA1aArH020 NPONNAHMA), M;

V. s — BHYTPEHHUI OOBEM SKCIUTYATALMOHHOMN KOJIOHHBI, M?;

V. mae — OOBEM KUAKOCTH /I HENPEABUACHHbIX CIIyJacB
(MOXKET ObITh paccunTaH o popmyne V, = (0,1 +0,2) x gec
3aKAUAHH020 NPONNAHIMA), M.

ITJIOTHOCTB IPOMBIBOYHOMH KU KOCTH OIIPEAEIIAETCS
B KA2KJJOM KOHKPETHOM CJIy4ae C y9€TOM 3300HHOTO
JaBeHus. [Tpyu BBIGOPE MJIOTHOCTU IPOMBIBOYHOI
JKMJIKOCTH HEOOXOJUMO UMETD B BUZTY, YTO B PE3YJIBTATE
TUAPOCTATUYECKOE AABJIEHUE HE JOJIKHO IIPEBBIIIATD
3a00rHoe 6onee yeM Ha 5—10%. IIIOTHOCTb MPOMBIBOYHOM
JKHJIKOCTH MOXET PErynupoBaTbcs oT 1,00 1o 1,15 r/cm?.

IIpOMBIBOYHAA KHIKOCTH 00/Ia5a€T CIIEXY IO MH
CBOHMICTBAMH:

* IIOTEPHU JABJIEHUS IIPU MIPOKAYKE YEPES KONTIOOUHT
quaMeTpom 60,3 MM COCTABIISIIOT He 6osiee
0,007 atm/Mm;

* IPAAMEHT JABJICHUA HadaIa (PUABTPALIIH HA MOJIE/IN
IOPUCTOU CPEJIbl HPOHUILAEMOCTBIO 2 MKM? COCTABJISET
20 MITa/m;

* IIECKOHECYIAS CIOCOOHOCTD IPOMBIBOYHOM XKUAKOCTHU
coctasngeT 100—-300 kr Ha 1 M?> IPOMBIBOYHOM XKUAKOCTH;

* CKOPOCTB OCAXKJEHHUS IPOMNIIAHTA JUAMETPOM JIO
1 MM cocTasisieT He 60osee 0,01 M/MUH.

Ilocne OTaeNneHns IPOMBIBOYHOM )KUJIKOCTH OT
MOPONIAHTA BO3MOXKHO €€ IOBTOPHOE UCTIOIb30BAHHE.

IIpuMEHEHUE JAHHON TEXHOJIOTUH HA MECTOPOXKICHUAX
OAO «CypryrHedTeras» no3B0JINIO TOBBICUTH
3(POEKTUBHOCTD BHIHOCA IMMPOMNMIAHTA B CKBAXKMHAX
nocneI'PII. ©

anac
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‘/w = I/ilps—‘r Vb[f+ I/reserve

whereV, — the necessary amount of washing fluid,
m?;
V. — the amount necessary for filling the HF
produced fracture, which can be calculated
by using the formula:V, = (0.3 + 04) > weight of
proppant), m?,
Vp— INNEL volume of the production string, m?
Vv — the volume of liquid for unprecedented

cases, which can be calculated by the formula:

V erns= (01 = 0,2) x weight of proppant), ny.

The density of the washing fluid is specific to
the BHP. When the density of the washing fluid is
selected, it is necessary to take into account that
hydrostatic pressure should exceed BHP by no
more than 5-10%. The density of washing fluid
may be regulated within 1.00-1.15 g/cm?.

Washing liquid has the following
properties:

* losses of pressure during pumping through the
coiled tubing with the diameter of
23/, ‘mm shouldn’t exceed 0,007 atm/m;

« early filtration pressure differential on a porous
medium model with permeability of 2 mkm?is
20 MPa/m;

« sand bearing ability of the washing fluid is
100 — 300 kg per 1 m?® of the washing fluid;

« the fall velocity for proppant with the diameter
under 1 mm is no more than 0.01 m/min.
After the washing fluid is separated from

the proppant it can be used again.

The application of the technology on the fields
of Surgutneftegaz raised the efficiency
of proppant backflow after hydrofracturing. @
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HOBOCTH

CNnNaHNA N NOIMNOLEHNSA:
ASEP CTAHOBMTCAH
YACTDbIO NOV

8 anipesst 2009 1. komnanus National
Oilwell Varco (NOV) o6bsaBuIa O
PUOOPETEHNH BCETO AKITUOHEPHOTI'O
Kanurtajia ASEP BV.

Kommanust ASEP, rosioBHOM oduc
KOTOPOY HaXOAUTC B Hujepnanjgax,
ABJIAETCS IPU3HAHHBIM JIN/IEPOM
OTPACIN IO NIPOU3BOJICTBY CEPBUCHOTO
060PYNOBAHMUS, B Y4CTHOCTH YCTAHOBOK
C KAHATHBIMHU JIEOEIKAMU U ABTOJICOEIOK,
u umeeT punuansl B EBporne, Ha
bmvxxkuem u JlanbHeM BOCTOKeE, B
CeBepHOI AMEPHKE.

ITo cnoBam JIxo Mak-AH3ILIY,
npesuenTa noapasaeneHus NOV 1o npousBOACTBY
060PYNOBAHUA 111 BHYTPUCKBA’KUHHBIX PA6OT,
«1puobpeTeHue ASEP cTajio enje OlHUM HIaroM B
peanuzanuu crparerud NOV 110 COXPaHEHNIO MUPOBOI'O
JIUJEPCTBA B OOIACTH IPOU3BOJCTBA U ITOCTABKH ITOJIHOT'O
CIIEKTPA KAOEIBHOI'O OOOPYAOBAHUA JJ11 HE(PTETA30BOM
OTpACIN>.

Cuerc Kynmanc, npegcegarens ASEP, Tak
KOMMEHTHUPYET COOBITUE: «MBI ITOJIATAEM, UTO B
HBIHEIITHEN HEIIPOCTOU S3KOHOMHUYECKON CUTYaLIUN
3TOT AT O6ECIEYNUT CTAOMIbHOE Oyaymiee ASEP u
€€ COTPYAHHUKAM, YTO B BBICIIEA CTENIEHU OTBEYAET
HHTEPECAM KIUEHTOB KOMITAHUU. Birarogaps BBICOKUM
3SKOHOMMYECKHUM ITOKA3ATENIAM U MU POKOMY CIIEKTPY
KOMILIMMEHTAPHOM nIpoaykuu, NOV o6iajaet
(PMHAHCOBOY CTAOHMIBHOCTBIO, KOTOPAS, B JOIIOJTHEHHE
K O6'bE€IMHEHHOMY IOPT(OIHO TOBAPOB U YCIIYT JIBYX
KOMIIAHHI, CO3/4A€T NPEATIOCBIIKHU A1 [IPOAYKTUBHOMN
COBMECTHOI JIEATEIBHOCTH, ITOBBIIIAET KAYECTBO
KJIMEHTCKOI'O OOCIIYKUBAHUSI».

ASEP cTaneT yacTpio nogpaszeieHuss NOV o
MPOU3BOACTBY OOOPYAOBAHUA A1 BHYTPHUCKBAXKUHHBIX
paboT, AOIIOJTHUB CBOMMH TEXHOJIOTMIYECKUMU
PELIEHUSIMH ACCOPTUMEHTHBIN ntepedeHb NOV. OHUM 13
opengoB NOV asisercs Elmar, muaep no npon3BoACcTBy
Ka6€eJIbHOI'O CITYCKO-TIO’bEMHOI'0 060pyAoBanHus. 1 Elmar,
1 ASEP 13BECTHBI BBICOKHM Ka4E€CTBOM CBOEH IPOAYKIIUU
Y MTHHOBAIIMOHHBIMHU PENIEHHUAMU. B3aMMOONIONHAIOM U
OMBIT ABYX KOMITAHUI MAKCUMAJIBHO YBEJTUYHT UX
noreHuyan Jasug bpebHep, KOTOpbIH OyIeT OTBEYATD
34 COBMECTHYIO iesATeIbHOCTD Elmar 1 ASEP, 3asB1It:
JlogpaspeneHue 6yaeT Ha3plBaTbCst NOV ASEP Elmar
U Oyzet npeacTasnaTb 6peHasl NOV ASEP (kaHaTHBIE
J1Ie6€eIKH, aBTONEOEAKHY, TOAbeMHUKN) U NOV Elmar
(060pYyAOBAHUE 711 KOHTPOJIS YCTHEBOT'O /IABJACHUS ITPU
MIPOBE/ICHUN UCCIJIEIOBAHU Ha KaOeJIe U ITO/ITbEMHBIC
BBIIIKH). O4E€BH/IHBIM [IPEUMYIIECTBOM /151 HAIIUX
KJIMEHTOB CTAHET BO3MOXXHOCTB [IPUOOPETEHU S JIIOO0T'O
Ka6eJIbHOI'O OO0PYA0OBAHHUS Y OJJHOTO ITPOU3BOUTEIS.

Fraser Innes —
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Cneea nanpago: Jxco Max-Ananau, npesudenm noopasoenenus NOVno
nPou3eo0cmay 000Py008aAHUA O 6HYMPUCKBANCUHHBLX PAOOM;
A36u0 Bpeonep, suue-npedudenm Ho60z0 nodpasoeneruss NOV;

Cuemc Kynmanc, npeoceoamens ASEP; Dpeiizep Hunec, 21a6Huiii
ucnoanumenvusLii oupexmop ASEP.

Heft to right: Joe McAnally — President WISE Group NOV; David Brebner —
Vice President of New NOV Division; Sietse Koopmans — Chairman ASEP
‘EO ASEP.

MERGERS AND ACQUISITIONS:
ASEP BECOMES PART
OF NOV

On 8th April 2009 National Oilwell Varco (NOV)
announced the acquisition of the entire share capital of
ASEP BV.

With headquarters in the Netherlands, ASEP is the
recognised industry leader in the manufacture of well
servicing equipment, in particular wireline winch units
and trucks, and has established facilities in Europe, M. East,
F. East, and N. America.

According to Joe McAnally, President of NOV Well
Intervention and Stimulation Equipment Group, “The
acquisition of ASEP realizes the Corporate mission of NOV
to be the world leader in the supply of a complete range of
wireline product solutions to the Oil and Gas Industry”

Sietse Koopmans, ASEP Chairman gives his comment:
“During these difficult economic times we believe this
step will help secure the future of ASEP, and its workforce,
ultimately to the benefit of our customers. With a strong
balance sheet and a range of complementary products
NOV has the financial strength which, combined with the
portfolio of Products and Services our two companies can
jointly offer, brings the chance of real synergy, increased
value and greater depth in support of our client’s activities.”

ASEP will form part of the NOV Well Intervention and
Stimulation Equipment Division and will provide an
important addition to the existing NOV brand portfolio
that also includes NOV Elmar, the market leader in the
design and manufacture of wireline pressure control
equipment. Both ASEP and Elmar are known for their high
quality, innovative products and have complementary
expertise that will maximise their respective strengths.
David Brebner, who will be responsible for the combined
operations of both Elmar and ASEP, says: “The Division will
be called NOV ASEP Elmar and will represent the brand
names of NOV ASEP - which will cover Wireline winches,
winch trucks and cranes and NOV Elmar which will cover
Wireline pressure control equipments and masts. With



Ilo cnoBaM BpebHepa, CIUSAHUSA U HOIVIOMECHU B
MEPUOJT FKOHOMUUYECKOT'O CA/[d YACTO IPUHOCAT
CTAaOWJIBHOCTb, CIOCOOCTBYIOT IPOU3BOACTBEHHON
WHTETPALMU. YCUIHUBAETCA NOTEHIIUAT
OOBEJUHSAIONXCS KOMIIAHUI, IIOOBIE TPYAHOCTH
Pa3pEmAIOTCA ONEPATUBHO U OPTAHHU30BAHHO.

B pesynbraTe HOBAsI OPTaHU3AI U YCIIEITHO
OCYIIECTBIISET AEATENBHOCTD B IEPUO/ CTTA/1A U
MMEET XOPONINE MIAHCHI HA PA3BUTHE B CIIy4ae
VIYYIIEHUS SKOHOMHUYECKOTO KJIMMATA.

HOBBIF I71aBa COBMECTHOT'O NOAPA3IEICHUA
NOV ASEP Elmar Tax:ke rmoae iniacs CBOMMU
MPOTHO3AMHU PA3BUTUS OTPACIIHU B LIETIOM: «BriepBbie
OTPACIb CTOIKHYIACH C TAKUM INIOOATIBHBIM
3KOHOMMYECKHM KPHU3UCOM, U MBI BUJTUM, YTO
CIIPOC HA CEPBUCHOE OOOPYAOBAHUE HATIPSIMYIO
3aBHCHUT OT LIEH HAa HEPTB. [ ITos1arao, 4To, eCiiu
OBI LIEHBI 3A(PUKCUPOBATIHUCH HA OTMETKE HE
menee 60—70 10IapOB 32 6APPEIIb, U €CITH OB
MPUHECINA PE3YJIBTATH MEPBL, IPUHUMAEMBIE 115
CTAOWIN3AIIUU BAJIIOTHBIX PBIHKOB, B MUPOBOM
HEPTAHOM IPOMBIIIJIEHHOCTH CHOBA HAYAJICSA Obl
noabeM. CIpOC HA HE(PTD U a3 HE yMEHBIIUIICS
BCJIEACTBUE MUPOBOI'O KpHU3nuca. He COMHEBAIOCH,
4TO CUTYAL U B OTPACIU U3MEHUTCA B JIYUIIYIO
CTOPOHY, KAK TOJIBKO MUPOBAS [EJIOBAS AKTHUBHOCTD
CHOB4 BO3PACTET>. ©

news

both Brands representing the ‘best in class’ it will allow our
customers to satisfy their wireline equipments needs ata ‘1
stop shop™.

According to Brebner, mergers and acquisitions in a
downturn often bring increased stability into their relevant
markets, whilst allowing for business integration to take
place. “The result of which is to: maximise the strengths of
both entities while allowing any weaknesses to be tackled
and addressed in a speedy and disciplined manner. The end
game is to allow the new entity to trade successfully through
the downturn but be positioned to exploit the business
opportunities when market recovery starts to manifest
itself,” continues head of NOV ASEP Elmar.

David Brebner was also kind to share his opinion about
the prospects of the industry in general: “I believe this is the
first time the industry has had to cope with a truly global
recession and whilst we are seeing peaks and troughs in
the oil price being mirrored in equipment buying activity,

I feel that if we have an oil price that stabilises at $60 -$70
per barrel or more) plus successful results in the quantitive
easing currently being adopted in some currency markets -
then we may see the oil industry worldwide start spending
and developing new opportunities.

The requirement for large amounts of oil and gas has not
disappeared merely reduced as a reflection of the global
slowdown. I have no doubt this will change when the global
economy picks up speed again.”
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KOH(PEPEHITNH U BBICTABKU

HOBDbIE TEXHOJIOI'NU
KAK CPE/ICTBO BBI)KUBAHU S

NEW TECHNOLOGIES
TO FACE THE CHALLENGE

31 mapma — 1 anpens 2009 2.6

2. Byonenoc (Texac) cocmoanucs
MpPaoULUOHHbLE BbICIMABKA U
KOHepeHLUA N0 KOSMIOOUH20B8bIM

MEXHOJI02UAM U BHYMPUCKEANUHHBIM

pabomam, opearu306aHHbLe

2009 SPE/ICoTA Coiled
Tubing and Well Intervention
Conference & Exhibition was
held in Woodlands, Texas,

on March 31 — April 1.
Despite challenging business
environment and and slow-

O0uecmsom urIcerHepPo8-HePOmMAHUKO8
SPE u Accovuaryueri ICOTA. Hecmomps
Ha IKOHOMUMECKULL KDUSUC U CHUJICeHIE
AKMUBHOCHIU 8 OMPACIIU, KOJUHYECINEO

down in the indugstry, the
organizers were very close
to numbers they had last year”,

VUACTHUKOE KOHDEPEeHUUU, 110
NPUSHAHUIO OPAHUSANOPOB, ObLIIO
«He MEHbULE, HeM 6 NPOULILOM 200)»,
YUCTIO KOMNAHULL, TDEeOCMABUSULUX

C60U UHHOBAUUOHHBLE p&lSp(/Z60WlKM HA

eblLCmadexe, 0omceyeeﬂw¢uﬂ0a;.

Ha xoH(pepeH1IMY 6BUIO0 IPEACTABIECHO 6051ee 40
HAYYHO-TIPAKTUYECKUX JOKIAJOB U IPE3CHTALIN.
PaboTa npoxoania B HECKOIBKHUX CEKITUAX:
WHHOBAIIMOHHBIE PEMIEHU U HOBEHIIINE PA3PAOOTKY,
XAPAKTEPUCTUKHU U CBOMCTBA MATEPUAJIOB, 3aPE3KA
OOKOBBIX CTBOJIOB, KOJNTIOOUHTOBOE 6ypenue: ['PITu
paboTeI HA HIEIb(eE.

Hacrosamum COOBITHEM TIEPBOTO AHA KOH(EPEHITUU
CTaJ1 IoKIa] cneruanncTos lnoMmb6epske 1 Talisman
Malaysia, npencrasnennsiii [LE. TTapta — «YcnemHoe
MIPUMEHEHHUE THOKOU TPYOBI C PACIIPENEIEHHOM
TEPMOYYBCTBUTEIBHOCTBIO, CHAOKEHHOU BOJIOKOHHO-
OITUYECKUM Ka6€JeM, U JJAHHBIX IO JJABIECHUIO JJ15
JUATHOCTHUKU NPUYUH NAJIEHUA JOOBIYU B IO BOJHOM
HEPTAHOM CKBAXKHUHE». B paboTe paCcCMaTPUBAETCS
pUMEpP 13 NPAKTUKU B FOXKHO-KUTancKoM Mope:
U3MEPEHME JABIECHU U PACIIPENEIEHUA TEMIIEPATYD
MO3BOJIWIN O PEAETNUTD TAPAMETPHI KOJIJIEKTOPA

as far as participants of the
Conference are concerned,
with even more companies
introducing their innovative
solutions at the Exhibition
this year.

More than 40 papers were presented at the
Conference. The presentations were made at a

number of technical sessions: Innovative Solutions

and Latest Developments, Material Performance

and Behavior, Milling and Drilling, CTD: Fracturing

and Subsea.

Schlumberger and Talisman Malaysia paper “A
Successful Application of Fiber-Optic-Enabled
Coiled Tubing With Distributed Temperature
Sensing (DTS) Along With Pressures to Diagnose
Production Decline in an Offshore Oil Well”,
presented by PE. Parta, was quite an event of the
first day of the Conference. The paper features a
field example of a horizontal well in the South
China Sea, where pressure and distributed

temperature measurements enabled understanding

of reservoir characteristics and fluid movement
causing production hindrance in an offshore

horizontal well. The point-measurement nature of
sensors made it difficult to make sense of collected
data and interpret the events. But it recently
evolved to include the capability of performing
temperature measurements along the length of the
wellbore, thus distributed temperature sensing. No
longer just limited to a point measurement, this
evolution becomes possible through the use of a
fiber-optic enable CT string. By performing DTS

U IBMDKEHHE )KUIKOCTH, BBISBIBABIINX CHIDKEHHE
JIOOBIYY B MOPCKOY TOPU3OHTAIBHON CKBAXKUHE.

J10 HACTOAIIETO BPEMEHU TOYEYHBIIN XAPAKTED
CKBA>)KMHHBIX U3MEPEHUU UCKJIOYAT 3(PPEKTUBHOE
UCHOJIb30BAHUE JAHHBIX U UHTEPIIPETALUIO COOBITU.
OpHako nHkeHepso! [IIToMOepIKe YCOBEPIIEHCTBOBAIN
JaHHYIO TEXHOJIOI'MIO, JOTIOJIHUB €€ BO3MOKXHOCTBIO
IPOBOJUTH U3MEPEHNE TEMIIEPATYPHI ITO BCEN

JUIMHE CTBOJIA CKBA’)KUHBI — TAK HA3bIBAEMOE
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pacnpeneeHHOE U3MEPEHUE
TEMIIEPATYPHI C UCTIOIB30BAHUEM
T'UOKOU TPyObl, CHAGKEHHOM
BOJIOKOHHO-ONTHYECKUM
Kabenem. PactipeneneHHoe
U3MEPEHUE TEMIIEPATYPHI
MHO3BOJISET MOJIYIUTh TAHHBIC

O IPUEMUCTOCTH U TAPAMETPHI
OPOAYKTUBHOI'O IJIACTA.

Pabory ceccumn
«XapaKTEPUCTUKU U CBOHCTBA
MAaTEPHAJIOB> OTKPBLI IOKJIA/]]
Halliburton «CpaBHeHue
PaCcYEeTHON I'NJPOJUHAMUKNA
3PO3UH T'MOKOU TPYORI B
30HE IIPUTOKA OT 6apabdbaHa
10 MHXKeKTOopa» (M. berin u
JIP.), TOCBAIIEHHBIA HOBBIM
BO3MOKHOCTAM U3Y4EHUSA
MPOXOXK/EHHUA IOTOKA YEPES
rubKyIo Tpyoy. B mocnennee
BpEMS BCE OOJIEE MTUPOKOE
NPUMEHEHNE HAXOAUT PACUETHAA
TUAPOAUHAMHUKA, KOTOPAsd
MO3BOJIAET CO3JABATh CTPYKTYPY
MOTOKA4, (PUKCUPOBATH U3MEHEHUE
CKOPOCTH JBUKEHUA (DIIIONU/IA,
PEXUMBI BTOPUYHOI'O IIOTOKA U 3PO3HIO. B padore
CPaBHHUBAIOTCS PE3YABTATH MOJICIMPOBAHUS IPO3UN
C IPUMEHEHUEM PACYCTHON THAPOANHAMUKHU U
(HhaKTHUUIECKUE IKCIUTYATAITMOHHBIC XaPAKTEPUCTUKH.
COOTBETCTBHE ITUX /IAHHBIX IIO3BOJISIET C/IENIATD BBIBOJ]
06 3(PPEKTUBHOCTH PACYETHOU I'HAPOJAUHAMUKHU IIPU
COCTABJIEHUH IIPOTHO3HON MOJIEC/IN 9PO3NH TMOKOMI
TPYOBL.

B noknane «bonee 6e3onacHas, 6b1CcTpas
Y HAJIC’KHAS pa3pabOTKA MECTOPOXKICHUS C
IIPUMEHECHNUEM HHHOBAIIMOHHOT'O KOJITIOOWMHI'OBOTI'O
060pYAOBAHMS 11 MOPCKUX I1aTdopm» (P. Byproc
u 1p., HlnromMoepxe) n3ydaeTcss HEO6XOIUMOCTb
COBEPIICHCTBOBAHUS CYIIECTBYIOMINX KOJITIOONMHI'OBBIX
YCTAHOBOK JUIs1 paOOTHI HA 1Ienbgde. B otnnune
OT HA3EMHBIX KOJITIOOMHI'OBBIX PA0OT MOHTAX
060PYAOBAHUS JJIs1 OIEPALIUI HA IeIb(E 3HAUYUTEIBHO
3aTPyJHEH. MOPCKHE KOITIOOMHTOBBIE YCTAHOBKHU
O6BIYHO KOMIIOHYIOTCS KAK OT/IE/IbHBIEC MOTYJIH,
Tpedyromue COOPKU MEPES IPOBELEHUEM JIIOOBIX
BHYTPUCKBAKUHHBIX pab0T. Ha OCHOBAHUHY aHATN3a
JIAHHBIX 10 KaYECTBY CEPBHCA, 4 TAKKE [TOXKETAHNUH
OIIEPATOPOB U NOTPEOUTEIEH ObLIA IIPEJIOKEHA
MOMU(PUITMPOBAHHAS KOJITIOOMHIOBAS YCTAHOBKA.
OCHOBHBIE U3MEHEHUS CBA3AHBI C Y/IVUIIICHUEM
Ka4€CTBA CEPBUCA, COKPAIICHUEM BPEMEHU IIPOBEACHUS
CKBaKMHO-ONEPAIINM, YMEHBIIIEHHUEM JIOTUCTUUECKUX U
IKCITYATAITMOHHBIX U3/ICPKEK.

JI. Kactpo u3 BJ Services nipeacraBui padoTy
«ONTUMHU3A1IMS CAMBIX PACIIPOCTPAHEHHBIX }

conferences & exhibitions

:llh IIH||E|'|'|'||

measurements, characterization of the injectivity
or productivity profile can be achieved.

Technical session “Material Performance and
Behavior” was opened by Halliburton paper
“Comparison of Computational Fluid Dynamics
of Erosion in Coiled Tubing on Reel-to-Injector
Flow Area” (M. Bailey et al), devoted to new
opportunities of getting knowledge about the
actual flow through the CT. In recent years
computational fluid dynamics (CFD) is being used
to gain further knowledge while saving the costs
of capital and resource investment for testing.

CFD can also generate flow patterns, fluid-flow
velocity profiles, secondary-flow regimes, and
erosion. This paper compares the actual data to the
CFD generated solution. Once the data has been
validated, the CFD solution can be used to enhance
a CT predicting model.

The paper “Safer, Faster and More Reliable
Operations With Next-Generation Offshore Coiled
Tubing Unit” (R. Burgos et al, Schlumberger)
highlights the need for fit-for-profit units,
particularly offshore. Unlike land-based CT
operations where integration is straightforward,
the issues of equipment packaging for offshore
integration is daunting. Offshore CT units (CTU)
are typically packaged as separate modules with
components that require integration before any
well intervention acivity can begin.
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KOH(PEPEHIINHN U BBICTABKU

KOJITIOOUHIOBBIX oniepaninii B CIIA: pe3ybTaTel
pa3bypuBaHUs Ha Jerpeccuu 6osee yem 60
KOMITO3UTHBIX TPOOOK HA MECTOPOXKICHUU
[Taticean». ITosiBIEHUE METOOB UHTCHCU(DUKAITUU
JIOO6BIYY HA MHOT'OIIACTOBBIX MECTOPOXKIACHUSIX
BBI3BAJIO PACTYIIUI CIPOC HA CPEACTBA PA30OIIEHUA
IIACTOB, TAKME KAK MOCTBI ¥ IPOOKU. PazOypusanue
KOMITO3UTHBIX IPOOOK C UCIIOJIb30BAHUEM KOJITIOOMHTA
U TUJIPABINYECKUX 3A00UHBIX JIBUTATECIICH — OIUH

U3 CAMBIX 3(P(PEKTUBHBIX METOJIOB B OTpacau. Eciu
THO3BOJISIIOT CBOYICTBA IJIACTA, JOCTATOYHO YCIIEITHO
UCHOJIb3YETCS PA30YypHUBAHME HA penpeccun. OTHAKO
OypEHME HA ICTIPECCUU C UCTIOJIb30BAHHUEM 430TA JJI51
YAYYIICHUS HUPKYJISAIUU CO3/IA€T JONOTHUTEIbHBIC
TPYAHOCTH. B ToKmaie 060611aeTcst onbIT 6ostee 60
OIEPAIUI 1O PA30YPHUBAHUIO KOMITIO3UTHBIX IPOOOK Ha
Jenpeccuy Ha mectopoxaeHui [1aricean (Komopazno).
IIpencraBiaeHHBIE PE3YJIBTATHI IIOKA3ATEIbHBI 110 TOH
NPUYHHE, YTO ONEPAIUU IPOBOAUINCH HA OJHOM

U TOM K€ MECTOPOKACHNH C UCITOIb30BAHUEM
TUJIPABINYECKUX 3A00UHBIX IBUTATENE, (PpE3,
KOJITIOOMHTA U IPYTOro O60PYAOBAHUA OJHOI'O U TOI'O
JK€ TUIIOPA3MepPa.

B ¢pokyce cren1oBoro oknaaa «Mcnoib3oBaHue
KOJITIOOMHI'A B CKBA’KWHAX C [IOBBIIICHHBIM
copeprkanuem H,S u CO,: MUPOBBIE TEHICHITH >
(P. XamricoH u ap., Halliburton) — 0oCHOBHBIE TPOOGIIEMBL,
BO3HUKAIOIINE ITPU IPUMEHEHNUU F'HOKUX TPYO B
CKBAKMHAX C MOBBIMEHHBIM cozicpskanneM H,S u CO,,

4 TAKKE MPAKTUYECKUE PEHMICHUS, IPUMEHSIBIIUECS B
Pa3HbIX CTpaHaX. CKBAXKUHHBIE (DJIIOU/IbI, COACPIKAIIUE
KUCJIOTHBIE I'a3bl, MOT'YT BBI3BIBATH KOPPO3UIO THOKUX
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The current CTU is the product of evolution,
based on review and analysis of service quality
data and field user and customer input. Several
innovations were incorporated into the design
to deliver on the project objectives, including SQ
incident reduction, rig-up time reduction, reduced
logistic burden, maintainance cost reduction.

L. Castro from BJ Services presented a paper
“Optimizing the Most Common CT Operations in
the US: Findings From More Than 60 Composite
Frac Plugs Underbalanced Milling Operations in
the Piceance Basin”. The advent of multi-zone
stimulation techniques has created an increasing
need for zonal isolation devices, such as bridge
and frac plugs. Milling composite frac plugs (CFP)
using coiled tubing and positive displacement
motors (PDM) is one of the most common and
effective methods in the industry. Where formation
properties allow, overbalanced CFP milling is
routinely performed with high degrees of success.
However, underbalanced milling operations that
use nitrogen as a circulation aid pose additional
challenges. This paper presents the lessons learned
from over sixty underbalanced CFP milling
operations performed in the Piceance Basin. The
results shown are uniquely relevant due to the fact
that the operations involved in this study were
performed within the same field, using the same
type and size of PDM, mill, CFP, and CT.

The poster presentation “Working With Coiled
Tubing in H,S and CO, Wells: A Global Perspective”
(R.Hampson et al, Halliburton) is focused on
various problems associated with

working with CT in H,S and CO,
wells and the best practice taken
from locations working regularly
with H,S and CO, in locations all
over the world. Qilfield production
fluids containing the acid gases can
be corrosive to CT because of the
resultant lowering of the pH of the
aqueous phase. This paper shows
the equipment, chemical inhibitor,
quantity and method of inhibitor
application, and other precautions
taken to carry out the work safely
and successfully. An alternative
approach to using SSC inhibitors
has been demonstrated in
Kazakhstan and Canada. Before any
subsequent perforating work, the
well is bullheaded to push any H,S
back into the reservoir, allowing CT
operations to be done in clean fluid
that has been pumped into the
well, which prevents corrosion.




TPy6 MU3-32 PE3YIBTUPYIOMETO CHUXKEHNS YPOBHSA

PH B BOgHO (paze. B paboTe onuceBacTCs
060pYy/I0BAHNE, TEXHOJIOTUH TPHUMCHEHH S
XUMHUYECKUX UHTUOUTOPOB U JIPYTHE MEPOIIPHUATHSA,
PU3BAHHBIEC OOECTICUNTh OE30IIACHOCTD U
3(pPEKTUBHOCTD PAGOT. AJIBTEPHATUBHBII OAXO/]]

C IIPUMEHCHHUECM CIICITHUATIbHbBIX I/IHI‘I/I6I/ITOpOB
HCnoab30Baacsa B Kazaxcrane u Kanage.

IMepen nmposeeHreEM EPHOPALUNA CKBAXKUHA
06pabaTHIBAIACH TAKUM OO6PA30M, YTOOBI BBITECHUTD
BCIO H,S 06paTHO B KOJIEKTOP. DTA TEXHOJIOIUs
THO3BOJISIET IPOBOJUTD OIIEPALINU C UCIIOJIb30BAHUEM
TUOKOU TPyOBI B CBOOGOJHOM OT IPUMECEH KUAKOCTH,
32KaYaHHOM B CKBXXHHY, YTO IIPEAOTBPAIIACT
KOPPO3HIO.

OJHOBPEMEHHO C KOH(PEPEHIIUEN TPOXOJUIA
BBICTABKA, HA KOTOPOI1 60s1ee 65 BEAYIIUX
KOMMAHUI OTpacay, Bkiaodas National Oilwell
Varco, Stewart&Stevenson, BJ Services, Baker
Hughes, Tenaris, Global Tubing, Aker Solutions,
Weatherford, 3HAKOMWIHN ITOCETUTENIECH CO CBOUMH
HOBEHIIUMHU Pa3padOTKaMu. B yacTHOCTH,
romnanusa NOV Hydra Rig npencrasuna Merlin
Control System — KOHTPOIHPYIOMYIO CUCTEMY JJIs
KOJITIOOMHI'OBOH YCTAHOBKH HOBOT'O ITOKOJICHUSL.

DTa TUAPONIPUBOAHAS ABTOMATU3UPOBAHHAS
CHUCTCMA UMCCT YIIYUYIICHHBIC SKCIUTYATAITUOHHDBIC
XAPAKTEPUCTUKU U OOECIEYNBAET OE€30MACHOCTD
KOJITIOOWHI'OBBIX OTIEPAITHE, UCKITIOYAS
4EeJI0BEYECKUI (paKTOP.

TpaauOHHO (POPYM ITPOMIET HA BLICOKOM
ypoBHe. HeCMOTpst Ha CHUXKEHHE JIEJIOBOM
AKTHUBHOCTH, COKPAIEHHE OIOKETOB U
YBOJIbHCHU A, CIICITUAJIUCTBI IIPOABJIAIOT HHTECPEC
K HOBBIM TEXHOJIOTUSM U OO0PYAOBAHUIO. 1 3TO
HC yIUBUTCJ/IBHO, BEAb MMCHHO MHHOBAITMOHHBIC
PEIMIEHUS IOMOT'YT «BBIKHTh», [IO3BOJISIT COKPATUTH
U3JIEP’KKHU U ITIOBBICUTD 3(P(PEKTUBHOCTD HE(PTAHOTO
U I'a30BOI'O CEPBUCA. ©
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2009 CTWI Exhibition featured more than
65 leading companies of the industry, including
National Oilwell Varco, Baker Hughes, Global
Tubing, Aker Solutions, AnTech, Amkin
Technologies, which presented their innovative
solutions and latest developments. NOV Hydra
Rig introduced the Merlin Control System — next
generation of Coiled Tubing Unit controls. It’s a
hydraulic powered, computer conrolled system
that provides improved operational performance
and safety for coiled tubing unit operation,
diminishing human-factor aspect.

The event was traditionally held on a very high
level. Despite contraction of the industry, cut-
backs in budgets and reduction in personnel,
specialists try to keep up with new technologies
and equipment. And it’s not surprising, for it is
innovative solutions that will help to face the
challenge of present-day economic environment,
to do the work in least possible time and achieve
cost efficiency in services. ©
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PETUOHBI

HUP CTAaHOBUTCS BCE 60JI€E€ OTKPBITHIM. CBUIETEIBCTBO

TOMY: Ha KAPTE MIOYTH HE OCTAJIOCh CTPAH, KOTOPBIE

MOYHO OBIJIO 6bI CYMTATB terra incognita. Apxkui
npumep — Jlnpus. Emme HeETaBHO 06 3TOM rOCy1apCTBE

c1araay 60JIbIIe HEOBLINLL, YeM ObLIEN. A HBIHE B Tpunonu
pPaayIHO IPUHUMAIOT 3aTPAHUYHBIX TOCTEHN U TPUIJIAIIAIOT K
B3aHMMOBBITOJJHOMY COTPYAHUYECTBY. CHATUE SKOHOMUYECKUX
caukuuii B 2004 rogy ¥ HeIaBHEE BOCCTAHOBJICHUE
JUIIZIOMATUYECKUX OTHOIEHU ¢ CIIA (bakTHUYECKH /10
3€JIEHBIN CBET PEATIU3AIIMU ITOJTHOMACIITAOHBIX IIPOEKTOB

B 3TOM CcTpaHe. CEroHANIHNE TUBUHIIIBI IBIAIOTCA
MPUBEPKEHIIAMH MHOTOIOJIAPHOCTH U 3AUHTEPECOBAHBI B
PAa3BUTHH CBA3EH U C 3a1147J0M, 1 C BOCTOKOM.

Hedrerasosas oTpacib JINBUY, 0€3 NPEYBETUUECHUSA, —
JIOKOMOTHB HAlITMOHAJIbHOU 3KOHOMHKU. OHA ABJIAETCA
OCHOBHBIM HCTOYHHUKOM BATIOTHBIX ITOCTYTIJIEHUH U
obecrieunBaeT 95% oT ux oomero oobeMa. Takske 25-30%

BBIT nocTymaeT OT HEPTIHOU OTPACIIH, 3E€CH XKE 3AHATA
OOJbIIAg YaCTh Pabouen CUbL B JIMBUU COCPENOTOUEHO 42%
JIOKA3aHHBIX HE(PTAHBIX PE3EPBOB BCEM APPUKHU U 3% MHUPOBBIX.
JoKa3aHHbIE 3a11aCkI He(PTU B JIMBUH COCTABIISIOT OKOJIO

3,8 MJIPJ TOHH.

HedTb JINBUM OTIIMYAETCA XOPOIIUM KAa4E€CTBOM C HU3KHUM
COJIEPKAHUEM CEPBI, A TAKKE HEBBICOKUM YPOBHEM 34TPAT
HA JOOBI9y. OCHOBHBIM CHUTAETCA MECTOPOXKAeHUE CUPT,
OLIEHUBAEMOE B 24 MiIpA 6appesieid. KpynHerimue meab@(OoBble
MECTOPOXIEHU Anb-Bypu Ha rpanune ¢ TyHHCOM —

3,7 muipp 6appeneit. Kpome Toro, B JINBUYM UMEETCS €111

12 MeCcTOpOXAEHNUI HEPTH C OOIIUM OOBEMOM PE3EPBOB 1 MIIP]
6appeneii. bombmas )Ke 4aCTb TEPPUTOPHH €IIIE HE PA3BESAHA

U, 11O OLIEHKAM CIIE[JUAIUCTOB, IOJIKHBI OBITH PYTUE KPYIIHBIE
MECTOPOXKACHMUSL.

HedranHasg 1 razosas OTpacian JIMBUH HAXOASTCS IO
KOHTPOJIEM rocyzapcTsa. Hedprenoobrya HAXOAUTCS O/,
yhpasiieHUuEM JINBUICKON HATMOHAIBHON HEPTAHOM
xommanui (Libyan National Oil Company — NOC).
HanuonanpHasa HedTaHad Kopnopanusa (NOC) JIusun
KOHTPOJIUPYET 60J1€€ ITOJIOBUHBI HE(PTIHON IIPOMBIIIJIECHHOCTU
CTPaHBI, €€ HEPTELOOBIBAIOIINE MOIITHOCTH IIPEBBIIIAIOT
40 MJIH TOHH T'OfI.
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world is getting opener. There are
every few countries on the Earth
that are still remaining a terra

incognita. Libya is a bright example of it. More fairy
tales than true stories were told about this country
not too long ago. Today Tripoli takes foreign guests
welcome urging them for mutually beneficial
cooperation. Lifting economic sanctions in 2004
and restoration of diplomatic relations with the
USA gave green light to implementation of large-
scale domestic projects. Modern Libyans stand for
multipolarity and are interested in tying links both
with the West and the East.

Libyan O&G industry may be called without
exaggeration a pillar of the national economy.

It is the main source of currency revenues and
provides for 95% of its total volume. 25-30% of GPD
also comes from oil industry, where most of the
country’s working force is engaged. Libya possesses
42% of the proved oil reserves in Africa and 3%
globally. The proven oil reserves in Libya amount to
2.8 bn tons.

Libyan oil is characterized by good quality, low
contents of sulphur and little production costs. The
principal field is Sirte with the estimated deposits of
24 bn barrels. The largest shelf field is Al Buri, which
is located on the border with Tunis (3.7 bn barrels).
Besides, Libya has 12 other oil fields with the total
volume of reserves amounting to 1bn barrels. Most
of its territory has not been explored yet. According
to the estimates of specialists there should be other
big fields.

Libyan O&G industry is controlled by the state.
Oil production is managed by the Libyan National
Oil Company. The National Oil Corporation of
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PETUOHBI

W3 fouepHux cTpykTyp NOC HanuOOIbIINE TOKA3ATEIN
0 06'beMaM JOOBIBAEMON HE(PTU UMEET KOMIAHUS AZOCO
(Arabian Gulf Oil Company) — okoso 450 TbIC. 6appeneit B
CYTKU. Bropoe MeCTO 1O 106bI49€ HE(PTU 3aHUMAET APyras
«rouka» NOC — Waha Oil Company (WOC, co3aHa B
1986 roay Ha 6a3e Oasis Oil Co. — COBMECTHOT'O MPEITPUSI TS
NOC aMmepuKaHCKUX KoMIIaHUI Conoco, Marathon n Amarada
Hess) — 400 TbIc. 6appenei B CyTKH. Enie ofjHa 104epHsis
kommaHus NOC — Sirte Oil Company (SOC), 106b1BatoOIaAsI
npu6au3uTeNbHO 110 THIC. 6appeneil HE(PTU B CYTKU.

JIMBUIICKHE MECTOPOXKAECHHUS CBA3AHBI C TEPMUHATIAMHU
Cpean3eMHOMODBS Pa3BETBIEHHOI CETHIO TPYOOIIPOBO/IOB,
ogHako NOC HamepeHa B OIMXKANIIHNE I'O/Ibl PACIIUPHUTD
TPYyOOIPOBOAHYIO CUCTEMY, HOTPATHUB HA 3TH PAOOTHI OT
150 10 300 MJIH AOAIAPOB.

JInBYsA, SKOHOMHUYECKU U30JIUPOBAHHAA C KOHIIA 1980-X 1T,
CEMYaC HYXKJAE€TCSA B O'POMHBIX MHBECTUILIUAX, OJJHAKO OHA
HE MOXET IMOXKAJI0BATHCSA HA HEAOCTATOK JKENAIOIMIUX ITOMACTh
HA 3TOT OTKPBIBAIOIUICA PBIHOK, IO3TOMY IPETEHAEHTOB
HA IIPOEKTHI IPAKTUYECKH B TIO60U chepe SKOHOMHUKHU
JKJIET )KECTKAA KOHKYPEHIINA. BEIXOAT HA 3TOT PBIHOK U
POCCUIICKHE KOMIIAHUH, B IIEPBYIO OYEPEb HE(PTEra30BOrO
cexTopa: CUOHUPCKAA CEPBUCHAA KOMIaHUsA, COIO3HE(PTErA3,
TarHedTh, TYKOMJI 1 [a31pOM B JIMIIE TPEX CBOUX CTPYKTYP:
Crpoutpancrasa, Cubnedtu u CUBYPa. [11g paboTel B CTpaHe
CO3/1aHA CIIEIUAJIN3UPOBAHHAA KOMIAaHNUA «['a3nipoM JIusus»,
3aPETUCTPUPOBAHHAA B TPUIIONN.

B 2006—-2007 rT. IO pe3yabTaTaM TEHCPOB [a3npom
MOJTYYWJI IPABO PA3BEAKU U PA3PAOOTKH YITIEBOAOPOIOB HA
NEPCHEKTUBHBIX JIUICH3UOHHBIX y4aCcTKaxX Ne 19 Ha menbde
CpenmzeMHOTO Mopsi 1 Ne 64 B 300 kM K o1y oT Tpuronu. B
TEH/JIEPE yUACTBOBAIO 60JI€€ 45 KOMITAHUH.

PazpaboTka 6;10Ka Ne 19 cTana BTOPBIM KPYIIHBIM [IPOEKTOM
I'aznpoma B JIusun. B fexkabpe 2007 roj1a B pe3yIbTaTe
3aBEPIUICHMUS CJCIKU 10 OOMEHY AKTHUBAMU C KOMIIaHUEl BASF
T'agnpom nosnyunn 49% B IMBUHCKUX HEPTAHBIX KOHLIECCUSX
C96 u C97, npuHagnexamux kommanuu Wintershall AG.
CormarieHust o KOHIIECCHUSIM PACCYUTAHBI 10 2026 roja.

B cocTaB KOHIIECCUN BXOJAT JAEBATH MECTOPOXKICHUH,
KpynHenee u3 KOTopblx Ac Capax (As Sarah). Tekymas
JO6GBIYA COCTABIISIET MOPsIKA 6 MJTH TOHH HedTH B roj. Ha
MECTOPOXAECHHUAX IIPOAOIKAIOTCA I'€0JIOTOPA3BEAOYHBIE
PaboThI, OCYHECTBIAIOTCA MEPOIIPUATHA IO NMOAJEPIKAHUIO
TEKYIIEro yPOBHsI IOObIYH HA KOHIIeCCHU CO6 U yBETUYCHUS
no6bprau Ha C97.

CBOM IIPEACTABUTENBLCTBA B JINBUM (0€3 OTKPBITUA
MIPE/ICTABUTEIBCTB IO 3/ICNTHUM 3aKOHAM HUKAK HEJIb35)
OTKpBLIU U CTporTpaHcras, CorosHedreras, TaTHEDTD.
Qunman TarHedTH B JIMBUU OBLT 33pETUCTPUPOBAH EIIIE B
nioHe 2005 ropa, Korja rnocje nobesl B renaepe Tarued b
IIOJIYYHJIA IIPABA HA YYACTOK B 6accerne 'epamec u crana
IIEPBOM POCCUIICKON KOMITAHUEH, BBIIIEAIICH HAd HEPTAHON
pbiHOK JIuBuH. B iekaGpe 2006 roja 1o pes3yapratam
OTKPBITOT'O MEXYHAPOHOT'O TEH/EPA, I7I€ YY4aCTBOBAIN
46 HeTAHBIX KOMIIAHUH U3 PA3HBIX CTPaH MUPA, TaTHEPTH
IOJIyYMJIA IIPABA C€IIE HA 3 KPYIIHBIX y4aCTKA OOLIEH
TJTOIIA/IBIO 6ostee 16 ThIC. KB. KM. B HacTOsAIIIEE BPEMSI }
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Libya controls more than half of the domestic oil
industry. Its oil-producing capacity exceeds 40 m
tons a year.

Among NOC subsidiary structures Agoco (Arabian
Gulf Oil Company) has the highest oil production
rates — 450,000 barrels a day. Another subsidiary
of NOC, Waha Oil Company, ranks 2nd. WOC
was founded on the basis of Oasis Oil Co., a joint
venture of NOC and American companies Conoco,
Marathon and Amarada Hess. It produces
400,000 barrels a day. Sirte Oil Company (SOC),
which also makes part of NOC, recovers 110,000
barrels a day.

Libyan fields are connected with the Mediterranean
terminals by a network of pipelines. Yet, NOC is
going to expand its pipeline network in the offing
and spend some 150-300 m USD to this end.

Libya, which has undergone economic isolation
since late 1980s, needs substantial investment.
However, it can’t complain of the lack of pretenders
to get this newly emerged market. That is why
projects in any sphere are likely to be a field of tough
competition. Russian companies try to penetrate
this market as well. Among them are Siberian
Service Company, Soyuzneftegaz, Tatneft, Lukoil
and 3 Gazprom’s subdivisions: Stroitransgaz, Sibneft
and SIBUR. A specialized company, Gazprom
Libya, was initiated for working in this country. It is
registered in Tripoli.

Asaresult of tenders in 2006-2007 Gazprom
received the right on surveying and recovering
carbon dioxides in the promising licensed lots Ne19
on the Mediterranean shelf and Ne64, located 300
km south of Tripoli. Over 45 companies took part
in the tender.

The development of lot Ne19 became another
huge project of Gazprom in Lybia. In December
2007 it exchanged the actives with BASF in order to
receive 49% in Libyan oil concessions C96 and C97
as well as the ones belonging to Wintershall AG. The
contracts on concessions will be valid till 2026. The
concessions include 9 fields. The largest of them
is Ac Capax (As Sarah). The current production is
over 6 million tons a year. Geological prospecting
works are continued on the fields with activities,
aimed at supporting the current level of production
at concession C96 and boosting production at
concession C97.

Strineftegaz, Soyuzneft, Tatneft also opened
their missions in Libya, as operations are cannot
in nature be run here without representations.
Representation of Tatneft in Libya was opened back
in June 2005. Having won a tender, Tatneft received
the right on developing a field in the basin of the
Gadames and became the first Russian company to
enter the oil market of Libya. After an international
tender in December 2006, which featured }
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PETUOHBI

KOMIIAHUA BEAET PA6OTHI HA YETBIPEX YUACTKAX HA YCIOBUAX
CPII, re 1o pe3yibTaTaM Pa3BeJOYHOrO OyPEHMUS OKUIAET
3HAYUTENBHBIA IPUPOCT 3AMIACOB U JOOBIYU JTUBUHCKOM
HePTH.

KOHKYDPEHIIHIO POCCHUSHAM CTPEMSATCA COCTABUTD
AMEPHUKAHIIBL, (DPAHITY3bI, UTANbAHIBI, KUTAUILIBL... YCIOBUS
y4aCTUA B IMBUUCKUX HE(PTErA30BBIX IPOEKTAX, HAO
MPU3HATb, OUYE€HD TSKEJIBIE: OObEM HEMTH, TPEIOTATAEMBIA
K paszaeny B pamkax CPII, COCTaBISET, KAK IPABUJIO, HE 6Osee
12% OoT ypOBHS JOOBIY .

B anpene 2009 roga cocrosinace 38-1 TpUIonuiickas
MexayHapOAHAA BBICTABKA, HA KOTOPOW PA3BEPHYIACH
MIHUPOKAS HKCIIO3UILIMS OpTraHu3anuii Peciybnrku benapycs,
3aHATHIX B Chepe IPOU3BOACTBA OOOPYTOBAHUS JIJISI
CENMCMOPA3BENKH, KONITIOOMHTOBBIX YCTAHOBOK U OKA34HUS
yCayT B O61aCTH HE(PTEROOBIYM U HEPTEPA3BENKU. BCeTo
B BBICTABKE IIPHUHSAINA YYACTHUE OKOJIO 70 6EIOPYCCKUX
KOMITAaHUH, MUHHUCTEPCTB U BEJJOMCTB.

B X0O/1€ BBICTABKU COCTOSIACH BCTPEYA IPEACTABUTENEN
KoHuepHa «bennedrexum» u bemtHUITNHeDTS ¢
pykosoacTsoM NOC. CrienaimcTsl HanmoHa1bHOU
HEPTAHOIM KOPIOPAUU OBLIIN UICKPEHHE YAUBJIECHBI IIUPOKUM
CIIEKTPOM YCJIVT, KOTOPBIE NIPEIaraeT benropycHEDTh,
CEPBUCHBIE NIOAPA3AETIEHNSA KOTOPOH OCYIIECTBIAIOT
TOJHBIN ITUKJI PA0OT — OT HOMCKA U PA3BEAKH IO PEATU3ALUNA
NPOAYKTOB He(pTenepepaboTKku. B HacTos1ee BpeMs B JInBuu
AKTHUBHO BEAETCA I€OJIOIOPA3BEAKA HA HOBBIX IUIOIIAAX U
HAPAMUBAETCA JOOBIYA HA IENUCTBYIONUX MECTOPOXKICHUAX.
K 2010 rogy CyTOYHYIO JOOBIYY IJIAHUPYETCS JJOBECTH 1O
1,5 MmaiH 6appeneil B CyTKU. PA60THI IO TOBBIICHUIO
He(TEOTa4H IJIACTOB IPOBOASTCS JIUIIb B HEOOJIBIIIOM
06’bEME B KAUECTBE IKCIIEpUMEHTA. beopycHeTh
HAMEPEBAETCA B CKOPOM BPEMEHHU 3aPETUCTPUPOBATE B JINBUH
CBOE€ IIPEJICTABUTEIBLCTBO U YI4CTBOBATD B TEH/EPAX.

HenopaenpHbI HHTEPEC Y IOCETUTENIEN BBICTABKH BbI3BAIA
akcriosnnyst C3A0 «@uaMaIi» — U3BECTHOT'O IIPOU3BOIUTEIIS
o60pynoBaHU U1 HepTecepBuca. K CJI0By, CEpBUCHBIE YCIIYT'H
10 PEMOHTY CYIIECTBYIOETO (POH/IA CKBAKHH B JIUBUU MEHEE
BOCTPEOOBAHEL, UEM OYPEHUE, U IPEKE BCEIO pa3paboTKa
HOBBIX MECTOPOX/IEHUN. B HACTOAIIIEE BPpEMSI OCHOBHOU
06'beM PA6OT 1O OOCITY KUBAHUIO CKBAKHH ITPOBOIUTCS
MEX/YHAPOAHBIMHU CEPBUCHBIMU KOMITaHUAMU: Halliburton,
Imomoepxke, B] Services. KpoMe MEXAYHAPOAHBIX, HA PbIHKE
paboraoT U1 apabckue cepsucHble kommanuu NBS (CIT Karapa
u JInsun), Sobesco (Erurner). PA6OTHI ¢ UCIIONIB30BAHUEM
KOJITIOOWMHI'A 3/1ECh JOCTATOYHO Joporue — 40 000 goyiapos
B JIEHb, 4 YCTAHOBOK — CYUTAHHBIC €JTUHUIIBL TaK UTO HOBBIH
PBIHOK BBITTISUT IIPUBJICKATEIBHBIM 711 IPOU3BOIUTENCH
o6opygoBaHus. HecMOTps HA TO 4TO B CErOAHAIIHEN JInBHUN
OCHOBHBIE OO'bEMBI HE(PTU JOOBIBAIOTCA (POHTAHHBIM METOAOM
nu OHCleLLI/II/I I10 I/IHTCHCI/I(pI/IKaLH/II/I HpI/ITOKa HEJOCTATOYHO
BOCTPEOOBAHBI, TAM YK€ UMEETCS (DOHJ, CTAPBIX CKBAKMH,
HYXJZAIONIUXCS B PEMOHTE. A 3HAYHUT, TOTPEOHOCTD B
COBPEMEHHBIX CEPBUCHBIX TEXHOJIOTHUAX U OO0PYJOBAHNHU
OyJleT HAPACTATh.

Anaperi MUXEEB, C3AO0 «®Puamani»
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46 oil companies from different countries, Tatneft
received 3 another big lots with the total area of
16,000 square km. At the moment the company
runs 4 lots on the conditions of production sharing.
The results of exploration drilling suggest that
there should be significant increase in deposits and
production of the Libyan oil.

The Americans, French, Italians and Chinese try
to compete with the Russians. The conditions of
participation in Libyan projects are very hard: The
percentage of oil offered under the production
sharing agreement usually doesn’t exceed 12% of
the recovered volumes.

The 38th Tripoli International Exhibition held
in April 2009 featured a wide exposition of the
Belarusian organizations producing equipment
for seismic measurements, CT units and services
in oil production and exploration. 70 Belarusian
companies, ministries and departments took part in
the exhibition.

Representatives of Belneftekhim and BelNIPIneft
met the administration of NOC during the
exhibition. The specialists of the National Oil
Corporation were sincerely surprised by a wide
range of services, offered by Belorusneft. Its
service divisions provide a full cycle of operations
from surveying and exploration to sales of the
refined products. At the moment Libya conducts
geologic exploration of new territories and
enhances recovery at the producing fields. The
current production is planned to be raised up to
1.5 million barrels a day by 2010. The production
enhancement operations are done on a small scale
as an experiment. Belorusneft is going to register its
representation in Libya and take part in tenders in
the offing.

Visitors got extremely interested in exposition of
Fidmash, famous producer of service equipment.
By the way oil service is not in such demand in
Libya as drilling and development of new fields. At
the moment most of such jobs are performed by
international service companies like Halliburton,
Shlumberger, BJ Services. Arabian service
companies are present at the market as well: NBS
(joint venture of Qatar and Libya), Sobesco (Egypb).
The coiled tubing is rather expensive here:
$40 000 a day. And the number of units is quite
few. That is why this new market seems to be luring
for equipment producers. Though most of the
production operations today are performed in Libya
with flush method and flow stimulation is in low
demand, it already has a fund of old wells in need
of service. It means that the demand in modern
service technologies and equipment is going to be
onarise. ©

Andrei MIKHEEYV, Fidmash



HOBDIE YJIEHbBI
PEJAKITMOHHOI'O COBETA
NEW MEMBERS OF THE
EDITORIAL BOARD

KAK DJIMAC ATTU
ITory9mn CTENEHb MAaTUCTPA MO CIIEITUATEHOCTH
IPOEKTHPOBAHUE MEXAHUYECKOTO
OOOpPYAOBAHUSA» B YHUBEPCUTETE XbIOCTOHA, CIIIA,
B 1980 roay.

TTPODPECCHUOHAJIbHAS KAPHEPA:
1980—1984 — Schlumberger Limited,
MIPOMBICIOBBIN HHXKEHED.

1985-2002 — Weatherford International
Incorporated, TEXHUK ITO IPOMBICJIOBOMY CEPBICY;
PETUOHATBHBIN MeHeKep — TpuHuaan 1 To6aro;
IJIABA IIPE/ICTABUTEIBCTBA — BeHnecyana,
MEHE/PKED MTOAPA3AEIEHUA — AJDKHP; MEHEJDKED
10 cTpaHaM FOXHOU AMEPUKH, CKIDKEHUE I'A34;
IJIaBA IIPEJCTABUTENBCTBA — BEHECYa1a; MEHEDKED
10 KOPIHOPATUBHBIM IIPOAAKAM — XbIOCTOH, CIITA.

2003—-2008 — Tenaris Global Services,
MEHE/PKEDP I10 IPOAAXKaM B JIATUHCKYIO AMEPHUKY,
obiBiHi CCCP u JlanpHNE BOCTOK — XBIOCTOH;
T'€HEPAIbHBIN YIIPABJAIONINH 110 KacnurickoMy
pernony — AsiMarel, Kazaxcram.

C ssaBaps 2009 — Global Tubing, Buiie-
NPE3UCHT MO MEKIYHAPOIHBIM ITPOAAKAM —
XbpIOCTOH, CIIIA.

JACQUES ELIAS ATTIE
Obtained a Bachelor of Science in Mechanical
Engineering from University
of Houston, USA, in 1980.

CAREER SYNOPSIS:
1980—-1984 Schlumberger Limited,
Field Engineer.

1985-2002 Weatherford International
Incorporated, Field Service Technician; District
Manager — Trinidad & Tobago; Country Manager
—Venezuela; Country Manager — Algeria; South
America Manager, Gas Compression; Country
Manager, DIS Division — Venezuela; Houston
Corporate Sales, DIS Division- Houston.

2003—2008 Tenaris Global Services, Coiled
Tubing Sales Manager LAM, Asia/Far East, Russia &
CIS — Houston; General Manager Caspian Region—

Almaty, Kazakhstan.
January 2009 to present Global Tubing,
VP International Sales- Houston.
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Kax bl pas, paboTas Hag BbiMyCKOM, Mbl CTapaeMcs
BKJIIOYMTb B HETO NMone3sHyto Bam nHbopmaumio, ctpeMmmmcs
MaKcMManbHO NPOAN3UTL HanonHeHve XypHana K cepe Balumx
npoceccnoHanbHbIX MHTEPECOB.

HanuwwTe, noxanyicra, Kakve maTepuansl Bam 6bino

Obl MHTEPECHO MNPOYeCTb Ha CTPaHMLAX XypHana

«Bpemsi KonTioOUHra».
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HOBDIE 1JIEHbBI
PEJAKITMOHHOI'O COBETA
NEW MEMBERS OF THE
EDITORIAL BOARD

I'SPPOH JINC
Iomy4awn cTeneHb 6aKaIaBpa OU3HEC-
AIMUHUCTPHUPOBAHMS B YHUBEPCUTETE
A6epraut, Jauay, [HoTmauaust, B 1993 .

[MPOPECCHUOHAJIbHAA KAPBLEPA:
1993-1995 — Gemini Corrosion Services
Ltd, MeHEDKED IO MEKAYHAPOAHBIM
MPOCKTAM.
1995—-1996 — Frontier Solutions,
KOHCYJIBTAHT IO MAPKETHHLY.
1996—2001 — Aker Maritime AS-OCRE
(Scotland) Ltd, pyKOBOAUTEND OTAEIA
MPOAAK U MAPKETHHIA.
2001-2002 — Wireline Engineering Ltd,
JUPEKTOP IO PAZBUTUIO OU3HECA.
2003-2004 — MERPRO Limited,
PYKOBOJUTEb OT/JE/IA IPOJAXK.
2004—-2007 — QED International (UK)
Limited, TUPEKTOP IO PA3BUTHIO OU3HECA.
C nexa6pst 2006 — BCG Energy
Limited, ZUPEKTOP MO INTAHUPOBAHUIO
KOMMEPYECKOH JCSITEIBHOCTHA U
CTPATErNYECKOMY TAPTHEPCTBY.

GARRON LEES
Obtained a Bachelor of Science in
Mechanical Engineering from University
of Houston, USA, in 1980.

CAREER SYNOPSIS:
Gemini Corrosion Services Ltd, Projects
Manager / International projects
(1993—995).
Frontier Solutions, Marketing Consultant
(1995-19906).
Aker Maritime AS-OCRE (Scotland) Ltd,
Group Sales & Marketing Manager
(1996-2001).
Wireline Engineering Ltd, Business
Development Executive (2001-2002).
MERPRO Limited, Sales Manager
(2003—-2004).
QED International (UK) Limited, Group
Business Development Manager
(2004-2007).
BCG Energy Limited, Commercial and
alliance strategy (2006 to present).



