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EDITORIAL

Last three months were full of
events, which will significantly
affect the father development
of oil and gas service in Russia.
If we will not take into a

count the global effects of
worsening political climate
because of the Russian-
Georgian conflict, the most
of them are positive.

First of all, we see the first real
steps of government, aimed
on the tax stimulation of
development new and mature
hydrocarbons fields. The most
experts and top managers of
Russian operators believe that
accepted amendments to the tax code are just a start

and addlitional funds they will provide are not enough for
even promotion of development such remote region as
Eastern Siberia. But the same idea that the government
and parliament start to change their opinion that all that
oil and gas industry need is a maximum taxes starts to
change is quite optimistic.

Besides of it, Prime Minister Vladimir Putin in Severodvinsk
said a lot of promising things about his view on the
development of Russian oil and gas industry, including
the need in significant investments in scientific researches
and buying modern foreign technologies. This could

be considered as clear evidence that understanding

of necessity of new technologies and equipment
implementation now comes to the very top level of
Russian administration.

This issue is mainly dedlicated to heavy oil production,

and it is not accidental. We see a growing interest to

this subject in Russia recently, accompanied with some
Russian operators’ start of active development such field
abroad, particularly in Venezuela. There is a tremendous
experience in heavy oil production in Russia, including
development of unique Yarega field. Taking in to a count
the effectiveness of coiled tubing implementation for
heavy oil production we can also believe that this will

be additional stimulus for CT technologies development
in Russia.

Ron CLARK

CJTOBO PEOAKTOPA

3a riocnenHvie Tpu MecsiLia NPomn3oLLIV COObITUS, KOTOpbIe
OKaXyT CyLLIeCTBEHHOE BIINSHWE Ha Aa/IbHeVLLee pa3BuTHe
HeTerazoBoro cepsuca B Poccun. EC/v He NpuHyMMaTh BO
BHUMaHme rriobasibHbie MpobreMbl, BbI3BaHHbIE YCIIOKHEHNEM
ronmMTYeckor 06CTaHOBKM B CBA3M C POCCUMCKO-TPY3MHCKM
KOHGIMKTOM, BONBLUMHCTBO 3TUX COOBITUN OIIXKHO NMO3UTUBHO
CKa3aTbCsl Ha OTPaCsIn.

B nepByto o4epens, Mbl CTas CBUAETENSIMM PeasibHbIX LLaros
MpaBUTENbCTBA M0 HaIOrOBOMY CTUMYJIAPOBAHUIO pa3paboTku
HOBbIX MECTOPOX/EHWV yI/1IeBOLOPOAOB M MECTOPOXAEHUM,
Haxo[sILUMXCS Ha MO3HUX CTaamsX paspaboTku. bosbLUMHCTBO
JKCMEepPTOB W PYKOBOAUTENEN KPYMHBIX POCCUMCKIX J0OLIBAIOLLMX
KOMIMaHUV CHATAET, YTO MPUHSATBIE JOMOMHEHMS K Ha/TOrOBOMY
KOZEKCY AOIXKHbI CTaTb TOJbKO 1epBbIM LLIAroM Ha ry i
nmbepanmsaLmm HanorooboXeHUs HegTerasoBovi 0Tpac/v, a
CPencTBa, NosyYeHHbIe 3@ CHET STUX AOMOTHEHNM, He JOCTaTOYHbI
Jaxe 4715 akTvBu3aLmm paboT Mo OCBOEHMIO TaKuX yaaneHHbIX
pervioHoB [40bbI4Y, Kak, Hanpumep, BoctoyHas Chbups. OfHako
caM aKT, YTO BOCTIPUATIE MPaBUTENBLCTBOM U [0CaYMOV
HegTerazoBovi 0TPac/iv Kak yHUKaIbHOro CybbekTa poCCHMUACKOM
SKOHOMUKY, 3200Ta O KOTOPOM LONKHA CBOANTLCS JINLLL K
YCTaHOBJIEHUIO MAKCHIMAJIbHOIO Ha/lIoro0bI0XKeHS, HaYUHaeT
MEHSITbCS, HE MOXET He BHYLLIaTb OMTUMM3MA.

Kpome Toro, B CeBepoaBUHCKE peMbep-MuHUCTp PO Braammump
[yTuH, pacckasbiBasi O CBOEM BULIEHWN NEPCIEKTUB Pa3BUTUS
HeghTerazoBowvi 0Tpac/v, CAesnan psia MHOroobeLaloLLmxX
3asIBJIEHVIV. B 4aCTHOCTY, OH yKa3as Ha HeobXoAMMOCTb
3HAYUTEITBHOIO YBESINYEHMS MHBECTULIMIA B HAYYHble pa3paboTki
11 3aKYIKY COBPEMEHHbIX TEXHOIOMY 3a PyOexXoM. 3TO MOXHO
paccmMaTpuBaTh Kak O4eBUAHOE CBUAETENbCTBO TOr0, YTO
MOHMMaHMe HeobXoAMMOCTY LLIMPOKOTO BHEAPEHMS HOBbIX
TEXHOIOMV ¥ 06OPYL[OBAHUS CENYAC MPUCYTCTBYET Ha CaMOM
BbICOKOM YPOBHE POCCUMCKOrO PyKOBOACTBA.

OCHOBHOWI TEMOW 3TOr0 HoMepa CTasna 400bbi4a TSXENOU HepTy,
1 3TO He Ciy4aKiHo. B nocnenHee spems B Poccum HTepec

K JaHHOMY BOIPOCY 3Ha41Te/IbHO BO3pOC. Kpome Toro, pssa
POCCUCKIX [ODLIBAIOLLMX KOMIGHUM aKTUBHO 3aHS/ICS
pa3paboTKov TakKUX MECTOPOXAEHNM 3a FPaHWLIEN, B YaCTHOCTY,
B BeHecyane. B Poccum HakornieH orpOMHbIV OrbIT 00bI4M
TSKENOV HeTU, BKITIOYas pa3paboTKy yHUKanbHOro Sperckoro
MeCTopoXAeHUS. IPHeKTUBHOCTb NPUMEHEHMS KONTIObUHa
/151 OCBOEHMS TaKUX 3a51€XKeN O4eBUAHA, MOITOMY MOXHO
YTBEpXAaTb, YTO 3Ta TeHAEHLMS CTaHET JONOHNTE TbHBIM
CTUMYJIOM [1J151 Pa3BUTUS KOSTTIOOMHIOBbIX TEXHOOMV B Poccun.

Pon KJTAPK

OOPOIME YHATATEN!
7 ceHTA6psa B Poccnm n CHI oTmeyaeTca

JEHb PABOTHUKOB HE®TAHOW, TA30BOW W TOMAMBHOW NMPOMBbINEHHOCTI.

XypHan «Bpems KonTiobuHra» nosgpaensgeT Bac

C npogeccnoHanbHbIM NPasgHNKOM UIKENaeT YCNeXoB B OCBOEHUN
N NpUMeHEeHU Ha NpaKTuKe HOBBIX TEXHONOrn HedTerazoBoro cepaucal

DEAR READERS,
September, 7 is celebrated as a
DAY OF OIL, GAS AND FUEL INDUSTRY

in Russia and CIS region. Coiled Tubing Times Journal congratulates you
with professional holiday and wishes you successes in application
and development of new well intervention technologies!
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prospects

ASSOCIATION OF COILED TUBING ENTHUSIASTS

ACCOLIMALIMA JIIOBUTEJIEN KONTIOBUHIA

Sergey TORPACHEY, Coiled Tubing Times

ICOTAASITIS

Of course, all ICOTA (Intervention and Coiled
‘Tubing Association) are not just enthusiasts.

They are specialists, who are ready to spend a lot
of their spare time for professional growth by

the communication with colleagues from other
companies, including competitors. Interesting, but
our specialists, which mostly get strong repulsion
to volunteer work in professional area in USSR
times, consider such activity in countries with
liberal market economy with some suspicions.
Nevertheless, this completely odd for modern
Russian mentality organization was created in
1994 exactly in US and was aimed not for getting
additional income for Board of Directors members
but development of professional skills in coiled
tubing and well intervention. The structure of
organization was build to archive this goal and
includes almost complete independency of its
Chapters.

Foundation of ICOTA was inspired by the
widening of coiled tubing implementation for well
intervention jobs in US and Canada. This prompted
a number of companies, including leaders of service
market and producers of coiled tubing equipment
and tools, to the understanding that the successful
development of this market required organization
of sharing experiences between their employees
and their colleagues from other market players.
The organizers believed that this would assist
the intensive development of new technological
solutions followed by the growing demand for
services and equipment. The time was show that
they were right — during the association work the
coiled tubing technologies became an everyday
practice in almost all oil and gas production regions
of the world.

STRUCTURE OF THE ASSOCIATION

The general structure of ICOTA is easy and
simple. The global managing of the organization
and principal decision-making are subjects to
the Board of Directors. It includes representatives
of all companies, which finance the activity of
Association by paying director member fee. It
excludes lobbying of one company’s interests
and guarantees the pluralism at the discussion of
principal questions. It is not insignificant that all

6 Ne3 (025), September/Cerrsacps 2008

Cepreii TOPIIAYEB, <BpeMs KOJITIOOHHTA>

ICOTA KAK OHA ECTb

Pazymeercs, unensl ICOTA (Acconmanuu
KOJITIOOHMHT'A U BHYTPUCKBAXKUHHBIX PAOOT) HE
JIIOOUTENN. DTO CHELUAIUCTBL, KOTOPBIE TOTOBBI
3HAYUTEJIBHYIO 4ACTh CBOETO CBOOOAHOI'O BDEMEHU
YAEIUTb IPO(PECCHOHATBHOMY POCTY 34 CYET
OOIIEHUSA C KOJIJIETAMU U3 KOHKYPUPYIOMUX
KOMIIaHUH. NHTEPECHO, YTO HAIIN CIIEIIUAIUCTHI,
OOJBIIEN YACTBIO BOCIIUTAHHBIE HA OTBPAIIEHUH K
OECIUIATHON NOJIE3HOU AEATEIBHOCTH €II€ BO BDEMEHA
Coserckoro Cor034a, C HEKOTOPBIM HEJOBEPHUEM
BOCIIPUHHUMAIOT JTIOObIE IPOSBICHUS TAKOBOU B
CTpaHaX TUO6EPAIBHOIO KAITUTAIN3MA, K KOTOPBIM
B Poccuu Tpaauninonso npuunciaior CIIA. Tem He
MEHEE, UMEHHO TaM 3aPOJIUIACH 3TA COBEPIIEHHO
HEMOHATHAA /11 COBPEMEHHON POCCUMUCKOM
MEHTAJIBHOCTH CTPYKTYPa, CO37aHHas B 1994 roxy
1 IOCTABUBIIASI CBOEY OCHOBHOM 1IE€JILIO OTHIOAb HE
IPOOGUBAHME JJONOJIHUTEIBHBIX JJOXOOB JIJIS1 4JIEHOB
COBETA JUPEKTOPOB, 4 IPOJBHUKEHUE U PA3BUTHE
IpOPECCUOHANBHBIX HABBIKOB 1 3HAHUI B O0JIACTH
KOJITIOOMHT'A U BHYTPUCKBAKUHHBIX PA60T. COIVIACHO
3TOW LIEJIN BBICTPOEHA U BCA CTPYKTYPA OPraHU3ALINH, B
KOTOPOY 3HAYUTEIBHOE MECTO OTBOJAUTCA NMPAKTUYECKHU
TIOJTHOM HE3aBUCHUMOCTU JIOKAJIbHBIX OO'bETMHCHUH,
CO3JAIONIUXCA HA MECTAX.

Co3laHNE OPTraHNU3ALIH OBbLIO BBI3BAHO BCE 60s1ee
IMUPOKUM ITPUMEHEHUEM KOJITIOOMHTI'A [ IPOBEICHUSA
BHYTPHUCKBAXKUHHBIX padoT B CIIIA 1 Kanaze, B
CBSI3U C YEM Ps1J1 KOMITAHHH, KAK CEPBUCHBIX, TAK U
IIPOU3BOAUTEIEH KOJITIOOMHIOBOI'O OO60PYIOBAHUS
U UHCTPYMEHTA, PELINJIN, YTO JIJIS YCIEMTHOT'O
Pa3BUTHSA ITOT'O CETMEHTA PBIHKA HEOOXOAUMO
OPraHU30BATH ITOJTHOLIEHHBII OOMEH ONBITOM
MEXY CBOUMHU COTPYJHUKAMU U UX KOJIJIETAMU U3
KOHKYPHUPYIOIINX KOMIAHUI. [IpH 3TOM OPranmnu3aTopsl
PACCYUTBIBAIIH, YTO 3TO Oy/IET CIIOCOOCTBOBATD
WHTEHCUBHOMY PA3BUTUIO HOBBIX TEXHOJIOIMYECKHUX
pELIEHNH, U, CJIEJOBATEIBHO, POCTY CIPOCA HA YCJIYI'H
U 000pyAOBaHME. BpeMs MOKA34J10, YTO OHU HE
OLIUOINCH — 34 BPEM CYIIECTBOBAHMA ACCOLUALIUN
KOJITIOOMHI'OBBIE TEXHOJIOTUHU BOIIIN B IIOBCEHEBHYIO
MIPOU3BOACTBEHHYIO NIPAKTUKY IPAKTUYECKU BO BCEX
HePTEra3og00bIBAIONIUX PETMOHAX MUPA.

CTPYKTYPA ACCOLUMALINN

O6mas cTpykrypa ICOTA mpocTta 1 apHeKTUBHA.
O6111e€ PyKOBOJCTBO OPraHU3AIIMEN U IPUHATHE



members of Board of Directors are enthusiasts
of industry development, and even ICOTA Co-
Chairs don’t get a salary. Of course, there are some
employees as well, like Secretary/Administrator,
but all the other funds are spend directly to the
archiving of the organization’s goals. By the way,
the managing of Association is also organized in a
very interesting and productive way. Because the
Chairman is elected only for one year, it was decided
that besides of Senior Co-Chair there also should be
the Junior one, which became the Senior next year.
It provides the competence of new organization’s
head from the first days in position.

Besides of the companies’ representatives,
the Board of Directors also includes the one
representative from every ICOTA Chapter. How it
was stated above, they are absolutely independent
from the International Association and the only
requirement to them is to be aimed to the same
goals and correspondence of their working practice
to ICOTA standards. First of all it means that Chapter
should be non-commercial organization, which do
not aimed to the lobbying of one company interests
and work for the development of the whole industry
instead.

HOW DOES IT WORK

The work of ICOTA can be divided on two levels —
international and local.

On international level the main event of the
Association is annual Coiled Tubing and Well
Intervention Conference, which we will talk
about below, which also include the show. This
year the show was participated by more than 60
companies from all around the world, including
equipment and tools manufacturers, including
Russian Uraltrubmash, as well as the service
companies, including such international leaders as
Schlumberger, Halliburton, BJ Services. One may
say that it’s not so much participants, but unlike
the other oil and gas shows there are only well
intervention market players participating, so you
can’t meet uninteresting booths there as well as
uninterested visitors. Besides the conference and

NEPCHEKTUBDL

IPUHIIUITHNAIBHBIX PEIIEHUI OCYIIECTBISETCSI COBETOM
JIUPEKTOPOB, B KOTOPBIU BXO/ISIT IIPEICTABUTEIN
BCEX KOMITAHUH, (PMHAHCUPYIOIIUX JEATEIBHOCTD
OPraHU3AIIUU U BBIIIJIAYMBAIONUX «<TUPEKTOPCKUE»
B3HOCHI 32 Ka>KJJOT'O CBOET'O MIPEACTABUTENA. DTO
MO3BOJISIET U30EKATh AHT'AXKUPOBAHHOCTH IIPH PCIICHUU
pAAa BONPOCOB U FAPAHTUPYET IJIIOPAJIN3M MHEHHU IO
BCEM BOIIPOCAM, OOCYK/IAEMBIM B cOBeTe. HEMaIOBAKHO,
YTO IPU 3TOM BCE YIEHBI COBETA ITUPEKTOPOB —
SHTY3UACTHI PA3BUTHUA OTPACIIH, 4 3APIJIATY HE
IOJIy4aIOT AAKE COIPEACENATEIN ACCOLIUALIUU.
Pazymeercs, onpeaenéHHbIN OIIAYUBAEMBIN IIEPCOHA
B OPI'aHU3AIUH BCE )KE UMEETCS — 3TO CEKPETAPD/
aIMUHUCTPATOP. OCTANIBHBIE K€ 10X0bl ICOTA TpaTuT
UCKJIIOYNTEIBHO HA JOCTUKEHNUE CBOEH ITTABHOU
LEJIN — PA3BUTUE U MOV PUIALUIO KOJITIOOUHI'OBBIX
TEXHOJIOTHI. KCTaTH, 94TO KACAETCA CONPEACENATENCH
ACCOLMALIUY, TO 3/1€Ch TOXKE PEAIM30BAHA OYEHD
UHTEPECHAS U IPOJYKTHUBHAA CXeMa. [TOCKOIBKY
IIPEACEATEb BBIOUPAETCS HA OUH I'OJl, OBLIIO
PEMEHO, YTO HAPAZY CO CTAPIINM NPEICENATEIEM,
B OPraHU34I1MH OY/IET TAKXKE PA6OTATh K MIIAIINI
COIPENCENATEID, KOTOPBIN CMEHSAET IEPBOTO.
Taxkum 06pa30M, O6ECTICUNBACTCS KOMIIETECHTHOCTD
PYKOBOAMWTEISI ACCOIUAIINHU C TIEPBBIX XK€ JTHEN
NpPeO6BbIBAHNA B HOBOM KA4ECTBE.

KpomMme nipeacraBuTener KOMOaHUU-yIpeauTeIIEH,
B COBET IUPEKTOPOB TAKKE BXOAUT U I10 OJJHOMY
NPEACTABUTEIIIO OT KAXK/JIOM JIOKAJIbHOM OPraHU3AI MU
ICOTA. Kak y>ke YKa3bIBaJIOCh, OHU A0COIOTHO
ABTOHOMHBI OT MEX/IYHAPOJAHOI ACCOIIMAIINH,
U €IMHCTBEHHOE TPEOOBAHUE, KOTOPOE K HUM
IPEABSBIISIETCS — COOTBETCTBHE UX LIEJIEH U METO/IOB
LEJISIM U METOJAM PAOOTHI ITIOOAIbHOM OPIraHU3AIIMH.
Bxparie 310 03Ha4a€eT, 4TO UX paboTa JOILKHA
UCKJIIOYATb KOMMEPUYECKUI nHTEpec. Kpome Toro, oHu
HE JJOJIKHBI JIOOOUPOBATh MHTEPECHI KAKOM-TO OJJHOHU
KOMITAaHHH, 4 3aHUMATBCS IPOJIBUKEHUEM HOBBIX
TEXHOJIOTUH U OOOPYAOBAHUS B LIC/ISX PA3BUTHS
OTPACJIH B LIEJIOM.

KAK 3TO PABOTAET

PadoTy ICOTA MOXXHO B OOIIEM PA3JEIUTD HA
J1BA YPOBHA — MEXIYHAPOAHBIA U PETUOHAIbHBIN.

Ha MexyHapOAHOM YPOBHE ITTABHBIM MEPONPHUATUEM
ACCOLIMALIUH ABJAETCS IPOBEACHUE €XKETOJHOM
KOH(EPEHITUH ITO KOJITIOOUHT'Y U BHYTPUCKBAKUHHBIM
paboTam, O KOTOPOH peub HOUAET 1abIIIE, U
NPOXOJAIEN OJTHOBPEMEHHO BBICTABKE, ITOCBAIEHHOM
TOI JK€ TEMATHKE. B 3TOM oy B BBICTABKE Y4aCTBOBAJIO
60s1ee 60 KOMIIAHUHI CO BCEI'O MUPA, CPEIU KOTOPBIX
OBLTH KaK IPOU3BOAUTENU U PA3PA6OTUHNKU
060PYNOBAHUS U UHCTPYMEHTA, TAK U CEPBHUCHBIE
KOMITAHHH, BKJIIOYAS, PA3YMEETCH, IMJEPOB MUPOBOTI'O
peiHKa — Schlumberger, Halliburton, BJ Services.

KOMY-TO KOMHYECTBO YYACTHUKOB MOKET ITOKA3aThCA
HEOOJIBIIUM, HO HA/IO YIUTBIBATH TOT (DAKT, YTO B
OTJIMYME OT OONBITUHCTBA IPYTUX HEPTErA30BbIX }
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show Association also organizes a various seminars
and workshops worldwide.

ICOTA also pays a lot of attention to development
of its Internet site, where the members could
get a lot of information about the scientific
researches of their colleagues about development
and implementation of new well intervention
technologies and equipment.

The regional level in some extent should be
considered as even more important for the industry
development, than international one. First of all, it
includes organization of periodic, not than once
a month, meeting of ICOTA members, working
in this region, so called Lunch and Learn. For
this meetings participants prepare presentations
about their recent well intervention activity and
new developments. They also could discuss any
problems which they meet in their everyday
practice and which are quite similar for all
companies, working in one region. Nevertheless the
most of participants represent the competitors, all
of them are usually glad to share the experience and
knowledge.

Ken Newman, ICoTA Senior Co-Chair

The people that attend the seminar “Coiled Tubing and Its

Application” are basically anybody who wants to know anything
about coiled tubing. Typically we have engineers from the oil and

gas companies, who are going to use coiled tubing services on
the wells. For that they need to understand what coiled tubing
can do, what challenges are, what new in the industry, what
the latest technology and than go to the service companies for
solution.
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BBICTABOK JIJISI CIICLIMAJIMICTA B OOJIACTH KOJITIOOMHIA 1
BHYTPHUCKBA)KUHHBIX PA0OT 3/IECh HET HEUHTEPECHBIX
3KCIOHEHTOB, K4K, BIPOYEM, I HEMHTEPECHBIX
nocerurenen. Kpome KoH(EPEHIINU U BBICTABKU
ACCOLIMAIINA TAKXKE 3aHUMAETCS OPTaHU3A1IUEN
CEMUHAPOB 10 BCEMY MUDY.

Baxny1o posb B padote ICOTA 3aHUMAET pa3BUTUE
CBOETO HHTEPHET-PECYPCA, HA KOTOPOM YJIEHBI
OPraHU3aIIMU MOTYT O3HAKOMHUTBCS C PEZYIBTATAMU
HAyYHBIX UCCJIEJJOBAHHUI CBOUX KOJIJIET B OOJIACTH
Pa3pabOTKHU U BHEAPEHUA HOBBIX TEXHOIOTIUH
BHYTPHUCKBA>)KHHHBIX PA0OOT.

PervoHaIbHBIN yPOBEHD B ONIPEAEIEHHOM CTEIIEHU
CJIEAYET IPU3HATD JAXKE 60JIEE 3HAYUMBIM JIJISI DA3BUTHUSA
OTPAC/IH, Y€M MEXKAYHAPOAHBIN. B iepByIo ouepenp,
OH BKJIIOYAET B CEOA OPraHU3ALUIO IEPUOJUUECKUX,
HE PEXE OJJHOT'O PA3a B MECSI], BCTPEY YIEHOB
ICOTA, paboTaomux B JaHHOM peruoHe. K atum
BCTPEYAM YYACTHUKH F'OTOBAT IPE3EHTAIIMU O HOBBIX
pa3paboTKaxX B OOIACTH BHYTPUCKBA>KUHHBIX PA0OT,
KOTOPBIMH OHU 3aHUMAIOTCA B IIOCJIETHEE BPEMSL.
HeMamoBaXXHO, YTO HA HUX TAKXKE MOXKHO OOCYIUTD
JIIOOBIE BOITPOCHI, BOZHUKAIOIINE NTEPE]] CIIETUATUCTAMU

So we speak about the basics of coiled tubing as well as the new
developments. We begin from the tubing itself and how it is
manufactured. We spend a lot of time showing the pictures of
the manufacturing process to understand what coiled tubing
really is. Than we go through the surface equipment and
speaking about what is BOP, what is the stripper, what is injector
head, what is a reel, and how they are work and for why they are
necessary. After that we consider the typical coiled tubing units,
showing pictures of many CTU of different designs and different
configurations.

Than we go through tubing forces, apart how to run coiled tubing
into the horizontal well, how its calculation done, what are the
limits at what you can go. After that we consider the stresses and
how the engineering calculations are done.

Than we talk about the applications, where we use this for, about
the downhole tools that we use in these applications, and then
finally we go to coiled tubing drilling, the details about coiled
tubing drilling technology. And of course all a long we are talking
about new technology has been developed and we talk about
some problems that industry meet and that should be solved.
For now almost all large service companies develop new coiled
tubing applications so there are a lot of new technologies last
few years. They all patented so sometimes you couldn’t get the
detailed information in open sources. Nevertheless, we usually
consider the basic principles of recent developments and if
somebody is interested, he always can ask the developers for
details. Personally, | think that the new technologies are quite
open and people usually glad to tell you what they do. Almost all
of these developments are protected by patent or in other way,
so there is no need in conspiracy, which will take only negative
effect on the industry while we all are interested in its successful
development.



ANNUAL PARADE OF SCIENTIFIC
AND TECHNICAL DEVELOPMENTS

Without any doubt, annual ICOTA conference is
the representative forum for coiled tubing and well
intervention, which also stated the high efficiency
of this organization. This year the event was already
traditionally carried out in Woodlands, Texas.
About 60 presentations were made. It also should
be noted, that almost all oil and gas producing
regions were represented on the event, not only
traditionally active North and South America and
North Sea with developed ICOTA Chapters, but also
Middle East and Asian-Pacific regions as well.

The range of the subjects discussed was also very
various. It makes sense to have a closer look on it,
because this annual parade of new technologies
and equipment allows getting the most complete
and objective impression about the urgent
questions and the modern challenges of well
intervention industry worldwide.

Besides of it, in a day before the conference
ICOTA traditionally organizes the seminar “Coiled }
Tubing and Its Applications”, which is hosted by

Ken HBFOMAH, ctapwwui conpegcepatens ICoTA:

Boobliie roBops, cemunHap «KonTobUHT 1 ero Mcrnonb30BaHne»
npenHasHayeH A5 loboro, KTo XO4eT yY3HaTb O KONTIOOUHre.
[osToMy ero y4acTHMKaMM B OCHOBHOM CTaHOBATCA
WNHXXEHepbl U3 HedTerazogo0bIBaOLLIMX KOMMAHWI, KOTOPbIe
CoBMPaIOTCS MCMOSb30BaTh KONTIOOUHT MpW MpoBeaeHun
BHYTPUCKBAXXMHHbIX paboT Ha pa3pabaTtbiBaeMbIx MMM
MeCTOPOXAEHUSX. B 3TOM CBA3M OHM 1 XOTAT BHaYase bosblue
y3HaTb O TOM, YTO TaKOe KONTIOOWHT, NS PELLEHMS KaKMX
TEXHNYECKMX 33434 OH MOXXET MPUMEHSATLCS, HTO HOBOrO
MOSIBUIIOCH B 3TOM OTPAC/IM 33 MOCNefHee BPeMs, Kakie HOBble
TEXHONOMMM OHW MOTYT MCMOSb30BaTb, U YXKe 3aTeM NpuYBeKaTh
K BbIMOTHEHMIO PabOT CEPBUCHYIO0 KOMMAHMIO.

VIMEeHHO NO3TOMY Ha CeMMHape Mbl FOBOPUM Kak 06

OCHOBax KONTIOOWHIA, TaK 1 O HOBbIX Pa3paboTKax B 3Ton
obnactu. HaunHaem Mbl C caMoi rMbKom TpyObl, NocBALLas
3HaYMTENBHYIO YaCTb KypCa MpoLLeccy e€ MPOV3BOACTBA,

N MCNoNb3ys OONbLIOW MNNIOCTPATUBHBIV MaTepuas. 3To
HeobX0AMMO A5 TOro, YTOObI CAyLIATENM YETKO YSACHWN
cebe, 4TO e Takoe FHKT. 3aTeM Mbl nepexoamnm K HazeMHOMY
060pynoBaHmio, HEOOXOAMMOMY 4115 UCMOSIb30BaHWA
KONTIOOWHIa, 11 FOBOPUM O TOM, YTO Takoe B1oK MPeBeHTOPOB,
YTO TaKoe CTPUMNEP, YTO TaKoe MHXXEKTOP W y3eN HAMOTKH,

Kak oHM paboTatoT 1 A5 Yero NpefgHa3HadveHbl. Mocne

3TOro Mbl paccMaTprBaeM Havbonee pacnpoCTPaHEHHbIe
KONTIOOMHIoBbIe YCTaHOBKM, C AEMOHCTPaLMeN ClanaoB

C MHOXECTBOM YCTaHOBOK PA3NNYHbIX KOHCTPYKLN 1
KOHMUrypaLmm.

[anee Mbl NepexofinM K encTBYIOWMM Ha rbKyio Tpyby
Ccunam, B HactHocTK, npu cnycke MHKT B ropr3oHTasibHble
CKBa>XMHbI, K X PACHETY 1 onpefeneHmio MakCMMasbHO

NEPCHEKTUBDL

B MX [TOBCEIHEBHOM PAGOTE, U KOTOPHIE BO MHOTI'OM
CXOXKU JIJISI BCEX PAGOTAIONUX B PETMOHE KOMITAHHUM,
XapaKTEepHO, YTO, HECMOTPSI HA TO, YTO GOJIBITUHCTBO
YYACTHUKOB IPEJCTABIAIOT KOHKY PUPYIOIIHE
OPraHU3AIUY, BCE OHU PA/IbI TTOJICTTUTHCS CBOUM
OITBITOM U 3HAHUSIMHU [TPU PEMICHUN KOHKPETHBIX
IIPOU3BO/ICTBEHHBIX 32/12Y.

EXXErOAHbI CMOTP HAYYHO
TEXHNYECKUNX PASPABOTOK

bes comHeHus, exerofHas koupepenuusa ICOTA
SIBJISIETCS CAMBIM IIPEACTABUTEIBHBIM (DOPYMOM
1O KOITIOOMHI'Y ¥ BHYTPUCKBA)KMHHBIM PA0OTaM.
Pazymeercs, 3TO €€ OJUH IIOKA3aTE/Ib BBICOKOM
3P HEKTUBHOCTH 3TOU OPraHU3a K. B camom
JleJ1e, Ha 3TOM MEPOIIPUATHH, YKE TPAJTUITMOHHO
POXOAUBIIIEM B IPUTropoie XbI0OCTOHA Byamance,
6BIJIO CICTAHO OKOJIO 60 HAYYHO-TIPAKTHYECKUX
JOKJIAJIOB U IPE3EHTALINI. BrieuaTisaeT u To, 9TO
IIPU 3TOM OBUIU IIPEACTABICHBI IPAKTUYECKH BCE
HedTErazo006bIBAIOIIUE PETUOHBL, HE TOJIBKO CeBepHa;}
u IOxHaa Ameprka n CeBepHOE MOPE, UMEIOIINE
TPAJUIITMOHHO HAUOOJIEE AKTUBHBIC U PA3BUTHIC

LOMYCTUMBbIX Harpy3oK, K AeCTBYWMM B TpyOe
HanpsXXeHVsIM 1 METOLMKE VX pacyeTa. 3aTeM Mbl, HaKoHeLl,
paccMaTprBaeM NprmMeHeHve KoNTIoOWHra AN peLleHns
KOHKPETHbIX TEXHUYECKMX 3aZla4 NpWY MpoBeaeHN
BHYTPUCKBAXXMHHbIX PabOT 1 MCMOSb3yeMOMY MpK 3TOM
NHCTpyMeHTy. Ocoboe BHMMaHWe yaenseTcs bypeHuio Ha
KONTIOOMHIE 1 TOHKOCTSM, KOTOPbIE HEOOXOAMMO 3HaTb

npw ero NpYMeHeHN. PazymeeTcs, Mo Xo4y BCEro Kypca
LOCTaTOYHO NoApobHO 0CBELLAIOTCS 1 00CY>KAAI0TCA HOBbIE
TEXHONIOrMK, pa3paboTaHHble B MocneHee BpeMms,

1 OCHOBHbIe 334341 1 NPoONeMbI, KOTOPbIE CYLLECTBYIOT

B OTpac/u.

Ha AaHHbI MOMEHT BOJIbLLON MHTEPEC K MHAYCTPUM
KONTIOOWHIa NPosABASIOT MPakTUYecky Bce KpyrHble
CEepPBUCHbIE KOMMaHNW. B 3TON CBA3M HeyAMBUTENBHO, YTO 3a
nocnefHee BPeMs NMosiBUIOCh MHOXECTBO HOBbIX pa3paboTok
B 3TOM 06nacTy. PasymMeeTcs, BCe OHW 3amaTeHTOBaHbI, U
4acTo TPYAHO NONYy4nThb NMOAPOBHYIO MHGOPMaLMio 00

NX MPUMEHEHNW B OTKPLITOM JOCTyrne. TeM He MeHee, B
pamMKax Halllero Kypca Mbl 006bIYHO paccMaTprBaemM 0a3oBble
MPUHLMMbI, Ha KOTOPbIX OCHOBAHa Ta M MHas TEXHONOTUS,
1 €€ BO3MOXHble MPYMEHEHWs, Tak YTO B CJTy4ae, eC/IV KOMY-
TO MOHaZOOUTCS Bonee AeTanbHOe OnMcaHe KOHKPETHOrO
npoLecca, OH BCeraa MoXeT 00paTUTbCS K pa3paboTyimkam

1 MOMyYMTb ero Hanpsmyto. BoobLLe rosops, i cymTalo,

Y4TO B LIEJIOM HOBbIE TEXHOJIOT M LOCTAaTOHHO OTKPbIThI A1
N3y4eHUs, U BOMbLUMHCTBO CMeLManmCcToB C yA0BONbCTBMEM
paccKasbiBaloT O TOM, YEM OHM 3aHMMAIOTCS. B KOHLE KOHLIOB,
MpPaKTUYeCKN BCErAa 3T pa3paboTKy 3aLlMLLEHbl MATEHTOM
WSV KakUM-nnbo gpyrM 0bpasom, MO3TOMY HeT CMbIC/a

B CTPOIOW CEKPETHOCTU, KOTOpas OyAeT NWLLIb TOPMO3UTh
pa3BUTME OTPAC/N, B KOTOPOM Mbl BCE 3aMHTEPECOBAHBI.
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Ken Newman, founder and technical director of
NOV CTES. This year he will also carry this course
at September 17 in frames of 9th Coiled Tubing
and Well Intervention Conference in Tyumen,
organized by our journal.

STUDYING OF PHYSICAL AND MECHANICAL
PROPERTIES OF COILED TUBING AND
ENHANCING IT RELIABILITY

Of course, the problem of enhancing fatigue
life and reliability enhancing is one of the main
interests for any company, who work with coiled
tubing. It is mainly caused by the high production
expenses and difficulties with delivery of heavy
and large-dimensional tubing to the fields. The
expenses connected with the equipment and
personnel stand-by and remediation jobs in case

the tubing was stuck and broken in the well are also

need to be taken in a count.

That is why the presentation of A.R. Crabtree
from BJ Services “CT-Failure Monitoring: A Decade
of Experience” was dedicated to this subject.

The quantity of failure examined and term of
monitoring are really impressive, as well as the
fundamental approach for the coiled tubing
reliability improvement, which the specialists of
this company use. Among the other interesting
results, the research showed that the failure rate
from 2000 to 2007 improved 47% with a general
upward trend. Taking in to count that the major
causes of early failure have remained unchanged,
it can be clear evidence of the effective work of

producers as well as service companies to eliminate

the whole range of possible reasons of unreliability.
One more BJ Services specialist, Tomas Padron,
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noapazzaencHus ICoTA, Ho u BausxHunit BOCTOK 1
A3MaTCKO-THXOOKEAHCKUI PETHUOH.

He MeHee pa3zHOO6pa3€EH ObLI U CIIEKTP OOCYHKJAEMBIX
BOIIPOCOB, HA KOTOPOM CTOUT OCTAHOBUTBHCS
HOMOAPOOHEE, TOCKOABKY UMEHHO 3TOT €XKETOIHBIN
CP€3 HOBBIX TEXHOJIOTUH U O60PYJOBAHU A
MO3BOJISIET COCTABUTB HANO0IEE OO BEKTUBHOE
U1 BEPHOE NPEJCTABIECHUE O TOM, YTO HA IAHHBIA
MOMEHT AKTYaJIbHO JJI1 PA3BUTUS TEXHOJIOTUH
BHYTPHUCKBAXKUHHBIX PAOOT BO BCEM MUDE.

Kpome Toro, 32 ieHb 10 KoHpepeHu ICOTA
TPAJUIMOHHO OPTAHU3YET OOYyYAIONINE CEMHUHAD
«KONTIOOMHT U €rO UCTIONIb30BAHUE», KOTOPBIA TPOBOJUT
Ken HbploMaH, OCHOBATEJIb U TEXHUYECKUI JUPEKTOP
komraHuu NOV CTES. B 3TOM rofiy OH TaKXe NPOYTET
3TOT Kypc 17 CeEHTAOPSA B pAMKAX OPTaHU3YEMOI HAIIUM
JKYPHAJIOM 9-11 KOH(PEPEHIINHU IO KONTIOOUHTY U
BHYTPHUCKBAXKUHHBIM Pab60TaM B TIOMEHH.

WU3YYEHUE ®U3NKO-MEXAHUYECKUX CBOUCTB
TMBKUX TPYB U MNOBbILLEHUE X HAOEXKHOCTU

PazymeeTcs, BONPOC MNOBBIIMIEHUS CPOKA CITyKObI 1
HaAEKHOCTH THOKUX TPYO AKTYaJIEH IPAKTHIECKHU
JUISL BCEX KOMITAHUMH, 3aHUMAIOINUXCS KOJITIOOUHTOM.
BBI3BAHO 3TO B OCHOBHOM TEM, YTO UX U3TOTOBJIEHUE
SIBJISIETCSI BBICOKOTEXHOJIOTUYHBIM U JJOPOTUM
MIPOLIECCOM, UTO OOYCJIABIUBAET BEICOKYIO CTOUMOCTD
KOHEYHOU NpoayKuuu. KpoMe Toro, 10CTaBKa
TSIKEJIBIX U FA0APUTHBIX TPYO HA MECTOPOXKECHUS
3a494CTYIO CBSI3aHA C PAJIOM IONOTHUTENBHBIX, U YACTO
BECbMA OLIyTUMBIX, 3aTPaT. HakOHeL, HE ClIeyeT
COPACHIBATD CO CYETOB U PACXO/IBL, CBI3AHHBIE C
IPOCTOEM OO6OPYAOBAHUS 1 IEPCOHAIA U IMKBUAALTUEH
HOCJEACTBUN B CIIy4a€, ECIIU YACThb TPYOBI OCTANACH B
CKBa’KHHE.

B aTOM CBA3M HEYAUBUTENBHO, YTO TEMOU
npeseHTanuu Anekca KpaoTpu n3 komnanuu BJ
Services cTaj1 «MOHUTOPHHI IPUYMH PA3PYLICHUA
TUOKOMH TPyOsI 32 nocsieanue 10 sieT». BoevatiseT Kak
KOJIMYECTBO U3YUYEHHBIX dBAPUHU, TAK U BDEMEHHOI
CPOK MOHHUTOPHHTI'A, 4 TAKXKE TO, HACKOJIBKO CEPBE3ZHO
CHENUATNACTDI 3TOM KOMITAHUHU ITOAXOAAT K BOIIPOCY
HOBBIIIEHU S HAJIEKHOCTU padoTel THKT. DTO
(PYHAAMEHTAIBHOE UCCJIEJOBAHNE IIOKA3BIBAET, YTO
¢ 2000 roga COOTHOIIEHUE MEXTY KOJIMYECTBOM
BBITIOJIHEHHBIX PA6OT U KOJIMYECTBOM ABAPUIT
MPAaKTUYECKH TOCTOSTHHO YJIy4IIaJ0Ch U B UTOT'E B
2007 ropy yMEHbIIMIOCH Ha 47% 110 CPABHEHUIO C
2000. C y4€TOM TOIO, YTO YIAEJIbHBIN BEC OCHOBHBIX
(PAKTOPOB IIPH ITOM ITPAKTUYECKH HE U3MEHHUJICH, ITO,
0€3 COMHEHU S, IPKOE IOATBEPKACHUE 3(PPEKTUBHOCTHU
HUCCIENOBAHNUU CIIENTUATNCTOB CEPBUCHBIX KOMITAHUN B
06J12CTY MOHUTOPUHT'A U 6OPbOBI CO BCEMU OCHOBHBIMU
IIPUYHHAMU PA3PYIICHUS T'HOKOH TPYOBL

Emé onun criermmanuct us BJ Services, Tomac
ITagpoH, B CBOEN IPE3ZEHTALUHN «BiIMAHNE BHENTHUX
MEXAHUYECKUX MOBPEXKAECHNUN HA PECYPC PAOOTHI
TUOKUX TPYO B KUCJIBIX CPEJAX> IIPEACTABUIL PE3YJIBTATHI



in presentation “Effect of External Mechanical
Damage on the Fatigue Life of Coiled Tubing
Exposed to Sour Environments” revealed the
results of researches of fatigue life of coiled tubing

NEPCHEKTUBDL

dependence from the external mechanical damage

in the transverse and longitudinal orientation
and different sour environments, as well as the

influence of tree different anti-cracking inhibitors.

As one of the main results of the study, the author
made a conclusion that external mechanical
damage reduces the sour fatigue life of tubing by
35-47%. Scientist also proposed an inspection
criterion for mechanical damage on strings to be
used in sour environment.

The group of scientists from Halliburton
studied the hydrodynamic influence on the
coiled tubing. In their presentation “Comparison
of Computational Fluid Dynamics of Erosion in
Coiled Tubing to Field and Test Data” they showed
the effectiveness of CFD method for simulation
of erosion and determining tubing inspection
locations.

The same specialists are also studied the
influence of physical and mechanical properties
of coiled tubing on the surface equipment, which
they believe are substantially changes because of
the larger size of the tubing used and increasing
yield strength of the material. In presentation
“The Effects of Residual Bending Forces on
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U3Y4YEHUS 3aBUCHMOCTH PECYPCA PAOOTHI THOKUX
TPy6 OT HANIPABJICHU U [TTYOUHBI IOBPEXJECHUH

U ATPECCUBHOCTH CPEJIBL, 4 TAKIKE BIHUSHUE HA

HEro 0OpabOoTKU TPEMS PA3TUYHBIMU COCTABAMH,
OPENATCTBYIONIUMH OOPA30BAHUIO TPEIIUH. B KauecTBe
OJJHOT'O M3 HANOOJIEE UHTEPECHBIX U TPAKTUYECKHU
3HAYHUMBIX PE3YIBTATOB UCCIENOBAHUS CIEAYET
OTMETHUTD TO, YTO HAJIMUHNE BHEITHUX MEXAHUYECKUX
HOBPEXACHUN CHIKAET pecypc pabotel THKT B
KUCIBIX CpefAX Ha 35-47%. B uTore aBTopy yajIoch
C(POPMYIHUPOBATHE OCHOBHBIE KPUTEPHUH, KOTOPBIMH
CJIeIyeT PYKOBOACTBOBATHCA IIPH IPOBEPKE KOJIOHH,
PabOoTAIOMUX B KUCJIBIX CPENAX, HA HAJIMYUE BHEMTHUX
MEXAHUYECKUX INOBPEXKICHUN.

Hay4uHbIlt KO/IeKTUB 13 koMnanuu Halliburton nayygan
BJIMSAHHE HA THOKYIO TPYOY THAPOJIUHAMHUYECKIX
(pakTOopoB. B foK1a/1€ «CpaBHEHUE SKCIEPUMEHTAIBHBIX
JIAHHBIX 10 BEJIMYNHE 9PO3UH THOKO TPYOBI C
PE3YABTATAMH, IOJTYYEHHBIMH [IPU UCTIOIb30BAHHUH
METO/A PACYETHOM JUHAMHUKU KUJKOCTU> OHU
NOKa3a11 3(POEKTUBHOCTD UCIIOJIb30BAHUSA U3Y94EMOI'O
METOJA MOJETIUPOBAHUSA JUHAMUKU )KUJKOCTU IIPU
ONIPEJEJIEHNH OOIACTEN, IOABEPKEHHBIX HANOOJIbIIIEH
3pO3uH B IIporiecce aKcruryaranuu F'HKT.

Halliburton akTUBHO 3aHUMAETCS U UCCAETOBAHUSIMU
B OOJIACTH BJIMAHHNA HA HA3EMHOE OOOPYIOBAHUE
(PHU3UKO-MEXAHNYECKHUX CBOYICTB I'NOKUX TPYO,
3HAYUTEIBHO U3MEHAIONUXCSA B CBA3H C TPUMEHEHUEM
KOJIOHH BCE OOJIBIIUX AUAMETPOB U U3 MATEPUAJIOB

PYT1 «[10 «benopycHedTb» ocHoBaHO B 1966 rogy. 310 KpyrnHevilee
npeanpuaTne Hegptexmmmyeckoro komrnekca benapycn. OHo Takxe

y4acTByeT B O0ObIYE YriIeBOAOPOAHOIO Cblpbs HA MECTOPOXAEHUSX
BENOPYCHEDTh BeHecyanbi  ipaHa, BbinonHsaeT paboTsi o HegTaHoMy ce;zsmcy
B Poccun. B coctaBe npeanpusatus razonepepabatbiBaroLymii 3aBog,
MaLUMHOCTPOUTENIbHOE MOAPAa3AENEHUNE, HAYYHO-UCCIEA0BATENbCKUN MHCTUTYT, MOAPA3AENEHUS,
OXBaTbIBaloLyMe BECh CMIEKTP HEPTIHOro cepBuca, pecrybnmkaHckme npeanpusaTvs rno cobity
rpoAyKkToB nepepaboTku yrneBofopoAHOro ceipbs. B benopycHep T TpyanTCs

21 TbicsiHa HENOBEK.

CnaBHbIMM CTPaHUL@MU1 B UCTOPUM KOJIIEKTUBA benopycckux He@TIHUKOB CTanun pa3paboTka
Monecckmnx Heap B benapycu, oCBOEHUE MECTOPOXAEHUM B Poccny, y4acTue B COBMECTHbIX MPOEKTax
C KoMriaHnsMu YKpauHbl, cTpaH bavxHero Boctoka, A3unun, Appuku,

CLIA v 3anagHowvi EBporibl.

C 1973 no 1977 roa cneuymannctbi benopycHed T Tpyamnmmce B KanuHuHrpagckov obnactu. C

1978 no 1994-vi rogbl ocBanBanv He(THbIE MECTOPOXAEHUS B 3anaaHov Cubupu. Hanbonee
M3BECTHbIMU cpeam HuUX bbinm CamoTiopckoe, Baxckoe, lMorpaHuyHoe, MoTo4YHoe, BbiHranypoBcKoe,
BaHrasixuHckoe, baxunosckoe. 3a 40 net ceoev fesaTenbHOCTH npobypeHo bonee 19 MH. M ropHbIX
rnopoa, B T.4. rno benopycckomy pernoHy —5,5 maH. m,

B 3anagHou Cnbupm —13,5 MnH. M, B KanuHuHrpaackovi obnactv — 66,9 Teic. M. 3aKOHYEHO
cTpouTtenbctBom bonee 6500 ckBaxkvH, 3 HuUX B benapycu — 1551, B 3anagHovi Cubupu — 4944,

B KanuHuHrpaackov obnact — 29.
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Coiled-Tubing Injector” they come to conclusion,
that it affects the optimal parameters of injector,
particularly, because of the effective friction
coefficients increase with an increase in the
axial load. By the way, this presentation caused
alot of discussion on the conference with some
participants disagree with it.

The results of studying the changing of the
main dimensional and physical parameters of
coiled tubing during its work were studied by
Schlumberger specialists in the presentation
“A Field Study of Coiled-Tubing Material Loss and
Opvality”. The effectiveness of ultrasonic method
for measuring minimum, maximum and average
CT wall thickness and CT outer diameter in situ
was shown, as well as its prospects for CT failure
prevention.

Nevertheless the above, current CT inspection
technology is based predominantly on magnetic
flux leakage. As scientists from University of Tulsa
stated in their presentation “Use of 3D Laser
Imaging for Inspection of Coiled Tubing”, these
methods are incapable of consistently providing
information about the geometry of the flaw,
which is adequate to assess its influence to fatigue
endurance. That is why they suggest to use the
mobile laser equipment for scanning the tubing
for the flaws and creating its 3D images. What is
important, the equipment can also scan the inner
surface of the pipe. That will definitely take the
coiled tubing inspection to the new level, especially
taking in to a count that now authors point to
the development of systems, which will not only
inspect the tubing, but also estimate the influence
of the defects on its fatigue life.

HYDRAJET TECHNOLOGIES AND EQUIPMENT
FOR PRODUCTION ENHANCEMENT

Production enhancement by sidetrack drilling
and operation in slanted and horizontal wells
was one of the most discussed subjects of the
conference. There is nothing strange in it, because
the worsening of reserves structure caused the
strong demand for these jobs. It is especially right
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C YJIy4IIEHHBIMU XaPaKTEPUCTUKAMU. Harmpumep, B
JIOKJIaJIe «BIMsiHUE OCTATOYHBIX HANIPSIKEHUH U3rnb6a Ha
KOJITIOOMHT'OBBIA MHXKEKTOP» 4BTOPHBI IIPUIILIU K BEIBOAY,
YTO 3TA TEHJCHIIUA BEAET K UBMEHEHUIO ONITUMAIbHBIX
apaMeTPOB PAOOTHI HHKEKTOPA, B YACTHOCTH,

13-32 poCcTa 3PPEKTUBHBIX KOAIDPUITUECHTOB

TPEHU [IPU POCTE OCEBOM HATPY3KU. BripoyeM, 31a
MIPE3EHTALNA BbI3BAJIA PAJ BO3PAKEHU CO CTOPOHBI
MIPUCYTCTBYIONIUX HA KOH(PEPEHITUH CIIETUATIICTOB,
KOTOPBIE YCOMHUJINCH B CIIPABEIJIMBOCTH BBIBOJIOB,

K KOTOPBIM IIPHUIILIA ABTOPBHL.

Pe3ynbTaThl U3y4EeHN S U3MEHEHU OCHOBHBIX
T€OMETPHUYECKUX U (PUZNUECKUX XAPAKTEPUCTUK
TUOKOH TPYOBI B IPOLIECCE SKCIIYATAIINN CIIEITUATUCTBI
KOMIaHUM Schlumberger IpeICTaBUIN B CBOEM
noknaje «Mzyuyenue noreps marepuia 'HKT u
€€ OBAJIbHOCTH B IIOJIEBBIX YCJIOBUAX>. B Tore
ObLIa IPOAEMOHCTPUPOBAHA 3(P(PEKTUBHOCTD
VIBTPA3BYKOBOI'O METO/A U3MEPEHMA TOJIUHBI CTEHKUA
TUOKOH TPYOBI U €€ BHEIIHET'O PA/INYCA B PEXKUME
PEAIBHOrO BPEMEHH, 4 TAKIKE €TO IEPCIEKTUBHOCTD
JUISL CBOEBPEMEHHOTI'O IPEJOTBPAIIEHUA ABAPUIL TPU
MIPOBEAECHUU PAOOT C UCIIOIb30BAHUEM KOITIOOMHT 4.

Ha naHHbI MOMEHT OCHOBHBIMU METOAAMU,
UCIIOJIb3YIOIUMUCS JJ1s1 KOHTPOJIA COCTOSIHUS THOKOMU
TPyObI 1 OOHAPYKEHUA 1€(PEKTOB U ITIOBPEXKACHUN,
ABIAIOTCA MATHUTHBIE. YYEHDBIE N3 YHUBEPCUTETA
Tyncel B CBOEM IOKIIAIE «MICTTONIb30BaHHE TPEXMEPHBIX
JIA3EPHBIX U300PAKEHUN 151 KCCICIOBAHU S THOKOU
TPyObl> OTMETUIHN, YTO IIPU 3TOM IIPAKTUIECKUA
HEBO3MOKHO YCTAHOBUTD TOYHBIE TEOMETPHUYECKHE
apaMeTPHI Ae(MEKTA, YTO JEJIAET HEBO3MOXKHBIM
TOYHYIO OLIEHKY €TI0 BJIMAHUA HA (PU3UKO-
MmexaHundeckue csorictsa 'HKT. B 3TOM CBA3M OHU
MIPEJIATAI0T UCIIOIB30BAHUE IEPEHOCHOT'O JIA3€EPHOT'O
060PYAOBAHUS JJIs1 CKAHUPOBAHUS TPYOBI HA IIPEIMET
UMEIOMUXCA TE(PEKTOB U CO3JAHUA UX TPEXMEPHBIX
U300paAKECHUH, IPUYEM BO3ZMOXXHO UCCIEJOBAHNUE
KaK BHEIITHEN, TAK ¥ BHYTPEHHEN ITOBEPXHOCTU. bes
COMHEHM4, 3TO IIO3BOJIMT BBIBECTU OOHAPYKEHUE
1edPEKTOB I'MOKOU TPYObl HA KAYECTBEHHO HOBBIH
YPOBEHB, TEM OO0JIEE UTO PA3PAOOTUUKHU YIKE F'OBOPAT
O BO3MOXKHOM CO3/JAaHUH CUCTEM, KOTOPBIE Oy1yT HE
TOJIBKO KOHTPOJIHUPOBATH COCTOAHHE TPYODBI B PEKHME
pEAIBbHOIO BDEMEHHU, HO U CPA3Y JKE OLIEHUBATD UX
BJIMAHHE HA CTPYKTYPHYIO LeJOCTHOCTL THKT.

TEXHOJ1IOrn1 U O6OPYAOBAHUE A4J15
T'MAPABJIMYECKOIO BCKPbITUSA IJIACTOB

OHOM 13 BAXKHEUIINX TEM KOH(PEPEHIIUU CTAIA
MHTEHCU(PUKALUSA IPUTOKA 32 CYET OYPEHM S OOKOBBIX
CTBOJIOB U PEIIEHUE CBA3AHHBIX C TUM TEXHUUYECKUX
npooaeM. DTO U HEYAUBUTEIBHO, IOCKOJIbKY 34 CUET
NPAaKTUYECKU IOBCEMECTHOIO YXYJIIEHUS CTPYKTYPEI
34MaCOB UMEHHO 3TU PA60TBI HANOO0JIEE BOCTPEOOBAHEI
Ha pbIHKE. OCOGEHHO 3TO omyaeTcs B Poccun, rae
IPEACTABUTENN CEPBUCHBIX KOMIIAHU TOBOPAT
O TOM, YTO CENYAC HA PhIHKE CIIPOC HA OypeHue



for the Russian market, where the demand for
sidetracking exceeds the proposal almost twofold
even with strong tax burden on the oil and gas
production industry.

So the interest of the leading world service
companies to development and implementation of
hydrajet equipment for production enhancement
by drilling laterals or fracturing and improved
perforation is understandable. This is a clear
trend for the last few years, and it caused by the
opportunity to significantly lower the expanses
at implementation hydrajet technologies with
obtaining comparable results as with sidetracking
by CT or conventional equipment in some cases.

Particularly, in presentation «Cementless Multi-
Zone Horizontal Completion Yields Three-Fold
Increase», prepared by the specialists from ECA
Holdings L.P, Halliburton and Ely & Associates,
the authors about the works with implementation
of expandable packers and a hydrajet perforating
stimulation technique for a cementless completion
and hydraulic stimulation in openhole horizontal
well of 15,700 ft total vertical depth. Packers were
used for isolation of most promising intervals
and were activated by hydrocarbons present
in the oil-based mud in the annulus. Than four
fracture-stimulation operations were conducted
in a non-cemented hole using a unique fracturing
technique that incorporates hydrajet perforating
with coiled tubing. The main advantages of this
new technology are the possibility of multiple
stimulation treatments to be performed in series
without the CT being removed from the hole,
larger stimulation stages and maximum surface-
area exposure to the fracture pressure without
formation damage caused by cement.

The results of joint development new equipment
for hydrajet applications by specialists from
Halliburton and ARC Resources were presented
in the report “New Hydrajet Tool Demonstrates
Improved Life for Perforating and Fracturing
Applications”. One of the main problems of wide
application of hydraulic equipment, which authors
were aimed to solve, is rapid failures, resulting in
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OOKOBBIX CTBOJIOB IPAKTUYECKHU B /IBA PA34 IPEBBIIIAET
IPEAJIOKEHUE JAKE IIPU CUJIBHEUIIEH HAJIOIOBOX
HArpysKe Ha HE(PTEra30400bIBAIONIYIO OTPACIIb.

B 3T011 CBA3U NOHATEH UHTEPEC BEAYIIUX
MHPOBBIX KOMITAHHH K Pa3pa00TKE U IPHUMEHEHHIO
TUAPABINYECKUX YCTPOUCTB JJ1s TTIOBBIIIEHU S
HePTEOTAAYN 32 CIET OyPEHUSA GOKOBBIX CTBOJIOB
HEOOJIBIION NPOTIKEHHOCTH U AUAMETPA U
yny4dieHHou nepdopauunu. TengeHnus ara
HAOIIOIAETCA Y2KE B TEYEHHUE HECKOIBKUX JIET, UYTO
BBI3BAHO CTPEMJIEHUEM 3HAYUTEIBHO CHU3UTD
CE6ECTOUMOCTD PAO6OT IPU NPAKTUYECKHU
CONIOCTABHUMBIX PE3YIbTATAX.

B wacTHOCTH, B Ipe3eHTALINU «PabOTHI 1O
3aKAaHYHUBAHUIO HEOOCAKEHHOM TOPU3OHTAIBHON
CKBaKMHBI C HECKOJIBKMMU ITPOAYKTHUBHBIMU ILIACTAMH,
06ECTIEYNBIINE YBEJTUYEHHE TOOBIYH B TPH PA3a»,
TMOJTOTOBJIEHHOM CIIEIIUaIUCTAMU KOMIIaHul ECA
Holdings L.P., Halliburton u Ely & Associates, aBTOpEI
pacckaszanu 0 paboTax C IPUMEHEHHEM PA3IBUKHBIX
MAKEPOB U TEXHOJIOTUU THPOMOHUTOPHON
nep@OpPaLrH, BBITTOJTHEHHBIX UMY ITPU 3AKAHYUBAHUU
HEOOCAKEHHOU TOPU3OHTAIBHON CKBA’KUHBI HA
mryonHe 5150 M. TTakepbl UCITOIb30BAINCE 1A
U30IALIMYA HANOO0JIEE IEPCIIEKTUBHBIX YYACTKOB
CKBa’KMHBI U AKTUBHPOBAINCH C IIOMOIIBIO
IPUCYTCTBYIOIHNX B MEXKTPYOHOM IIPOCTPAHCTBE
YIJIEBOAOPOJOB. 34TEM B CTBOJIE CKBAKHEI
MIPOBOAMJIMCE PA6OTHI IO YETBIPEM PA3PBIBAM
IUTACTOB C ITIOMOIIIBIO YHUKAJTbHOU TEXHOJIOTUH,
BKJIIOYAIOLIEH B CEOSI IT'U/IPABINYECKYIO IEPPOPALTUIO
C MCTIOJIb30BAHUEM KONTIOOUHTIA. OCHOBHOE
MPEUMYINECTBO HOBOM TEXHOJIOTUH 3AKIIOUAETCS B TOM,
YTO OHA MO3BOJIAET IIPOBOJUTH HECKOJIBKO OINEPAIINIA
10 PA3PBIBY IIACTOB 6€3 U3BJICUCHHS THOKOU TPyObI
U 10 CPABHEHUIO C TPAJULIMOHHBIMH METOAAMHU
obecrieuuBaeT 06paboTKy 6ONIBIINX IO IVIONA/IN
Y4Y4ACTKOB.

Pa3zpaboTKe NPUHIUIINAJIBHO HOBOI'O OOOPYJOBAHU S
JUIA TUAPABINYECKUX IIPHUJIOKEHUI ObLIA ITIOCBAIIEHA
U npeszeHTanusa «HoBbI T POMOHUTOPHBIN
HHCTPYMEHT C OOJIBIIUM PECYPCOM PAOOTHI I
nep@Oopanru U Pa3pbiBa IPOAYKTHUBHBIX IJIACTOBY,
CT4aBIIAS1 ©TOI'OM COBMECTHOM pa®OThl KOMIIAHUN
Halliburton 1 ARC Resources. O1HOHM U3 INTABHBIX
327124, KOTOPYIO CTABUJIN ABTOPBI, OBLIO IIPEOIOICHHE
OCHOBHOI1 TPOOGIEMBI, CTOSIIIIEH HA ITYTH ITHPOKOTO
HCIIO/IB30BAHUS I'H/IPOMOHUTOPHOI'O OO0PYAOBAHUS:
CJIMIIKOM YaCTBIX ITOJIOMOK M OTKA30B CAMUX HACA/IOK U
BOOOIIE TUPABINYECKOTO OOOPYAOBAHUA IIPU PAOOTE,
YTO B CIy4ae HE(PTETra30BbIX IPUTIOKEHNUH ITPUBOIUT
K HEJIOIIyCTUMOMY YAOPOXKAHUIO pabOT 34 CUET
HEOO6XOUMOCTH YaACTO NOAHUMATh U CIIYCKATh KOJIOHHY.
DTy IpOBIEMY yKE JABHO MIBITAIOTCS PEUIUTD ABYMS
OYEBU/ITHBIMH CIIOCOOAMMU: 32 CUET UCTIIOIBb30BAHUSA
PA3INYHBIX MATEPHUAJIOB C YIYUIICHHBIMHU
XAPAKTEPUCTUKAMHU U 32 CYET ONPEACTIEHHBIX
KOHCTPYKTOPCKHUX YCOBEPIIECHCTBOBAHUI, O/THAKO JIO }
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the need for time-consuming and costly tripping
out and in the hole for jetting tool replacement.
This problem is tried to deal with for all time

the hydrajet equipment is in use for oil and gas
well service by change of materials and redesign
but till now it has resulted only in insignificant
performance improvement. That is why the
authors made a conclusion that a complete
overhaul of the design concepts needed to be
made.

As a result of laboratory tests, developers
establish that suggested design was able to cut an
unusually thick target of about 6,5-in. thickness
consisting of a -in. inner steel layer, a4 1/4 —in.
cement layer, and a 1 -in. steel outer layer within
3-7 minutes, compared to conventional jets
where the same cuts took 30-60 minutes with
significant jet nozzles damage. At the same time,
the damage to the jet nozzles of developed design
was near to none. That was also nogTBEPAUTH
by the field tests, in which the tool was used to
place 5 to 6 separate fractures sequentially and
was able to continue the operations, compared to
conventional tools, which are need to be replaced
after every 2-3 jobs.

PROSPECTS OF DEVELOPMENT

Now ICoTA is mainly work in two directions:
development of its site and new chapters’
formation.

For now there is a lot of work done for
the development of Internet resource of the
Association. Nevertheless, taking in to a count
a number of researches on coiled tubing and
well intervention performed by ICOTA members
annually and a lot of presentation, considered on
the Lunch and Learns worldwide, the organization
of possibility for members to see all this
information in Internet as soon as possible will
always be a great challenge for the Association.

Speaking about the new chapters’ formation
we should note, that for now establishing Russian
Chapter of ICOTA is one of the main concerns
of ICOTA. Now in Russia there already are a
number of companies, who also come to the
understanding of their employees’ communication
for further development of well intervention
technologies in the country. This is extremely
positive evidence of the fact that the times of
“wild” competition are coming to the history and
the formation of normal service market is already
started. It also means that for now the most of
players do not consider their competitors as death
enemies, but started to in them the partners for
joint development of Russian well intervention
market. And this is what is needed for establishing
in Russia such organization as ICOTA is. ®
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CHX IIOP K CYLIECTBEHHOMY YJIY4IIEHUIO HAIEXKHOCTU
TUIPOMOHHUTOPHBIX HACA/IOK 3TO HE IPHUBEJIO.

VIMEHHO IO3TOMY ABTOPLI IIPUXOAAT K JIOTUYHOMY
BBIBOJLY O TOM, 4YTO JIJIS CYIIECTBEHHOI'O Y/Iy4YIICHU A
IPOU3BOAUTENBHOCTH 3TOTO OOOPYIOBAHHUSA
HEOOXOAMMO KAPAUHAIBHOE U3MEHEHUE KOHCTPYKLINHU
U CIOCOOA UCTEUYEHU ST )KUIKOCTHU. B pe3yabrare psijia
UCHBITAHUH OBLIIO YCTAHOBJICHO, YTO NPE/JIOKCHHAS
Pa3pabOTUMKAMU KOHCTPYKIIUA 34 3-7 MUHYT Pa3pE3acT
KOMIIO3UTHYIO CTEHKY, COCTOAIIYIO U3 CJIOS CTAJIH,
TOJIIUHOM 1,9 CM, HEMEHTHOTO CJI0S TOJIIUHOU 10,8 cM
M €€ OQHOI'O CTAJIBHOI'O CJIOA TOJIMUHOM 3,8 CM, B TO
BPEMA KAaK OCHOBAHHBIE HA TPAJJUITMOHHON KOHCTPYKIIUNU
COIIEJI HACA/IKU €CJIM U MOT'yT CIIPABUTHCS C ITOJIOOHOT
3a/1a4€it, TO JTUIIb 32 30-60 MUHYT U [IPU 3HAYUTCIHHOM
paspymennu conet. [IpenoXeHHas )K€ AaBTOPAMU
NPE3ZEHTAINHU KOHCTPYKIUA [IO3BOINIIA IPAKTUYECKHU
OJHOCTBIO 3TOT'O U30EKATh, YTO HOATBEPAUINU U
TIOJIEBBIE UCIBITAHUA, IIPU KOTOPBIX C IIOMOIIBIO
YCTPOMCTBA MPOBOMIIUCH 5-6 THAPOPA3PHIBOB IJ1ACTA
B OJJHOM CKBA’KHUHE C JIAJIbHENUIITUM HCIIOJIb30BAHHUEM
UHCTPYMEHTA, B TO BPEMSI KAK OOBIYHO TPUXOJUTCS
3aMEHATDb HACAIKY IIOCJIE 2-3 OnepPaIni.

MNMEPCMNEKTUBHBLIE HAIMNPABJIEHNA PA3BUTUA

Cetigac ICOTA B OCHOBHOM 3aHATA JBYMS BOIIPOCAMHU:
PAa3BUTHEM CBOET'O CANTA U UHUITUAITUEN CO3AHUS
HOBBIX PETMOHAJIBHBIX OPTaHU3AI UL

B 061aCTH pa3BUTHUS HHTEPHET-PECYPCA ACCOLUALTN
Ha JAHHBII MOMEHT YK€ CAECIAHO HEMAJIO. TeM He MeHee,
YUUTBIBAS OIPOMHOE KOJIMYECTBO UCCIEA0OBATEIbCKUX
pPaboT MO KOJATIOOMHTI'Y U BHYTPUCKBAKUHHBIM PA0OTaM,
€XErOIHO BBINOIHAEMBIX WwicHaMHu ICOTA o Bcemy
MUDPY, 4 TAKXKE MHOKECTBO IIPE3EHTALINUI, KOTOPbIE
pPacCMaTpUBAIOTCS HA PETHOHAIBHBIX BCTPEYAX,
OPraHU3AL U OIIEPATUBHOI'O PA3MEILECHU A STON
UHMOPMALIH B CETH BCE €IIE OCTAETCS AKTYAJIBHON
3a7a49er ACCOLIUALIUU.

YTO K€ KACAETCA HOBBIX ITOAPA3AEJIEHNI, TO TYT
H4 IIEPBOM IIJIAHE HAXOJWUTCA CO3/JAHUE POCCUIICKON
opranuzanuu ICoTA. Ha nanHbI MOMEHT B Poccuu yxe
C(POPMHUPOBAIACH I'PYIIA KOMITAHHUH, KOTOPBIE TAKXKE
MPUIUINA K OCO3HAHUIO HEOOXOJIUMOCTH OPTaHU3AIUH
MOJIHOLIEHHOT'O OOIIEHUA CBOUX COTPYIHUKOB B
06JIaCTU BHYTPUCKBA)KUHHBIX PA6OT /151 JAJIbHEHIIIETO
Pa3BUTHUA 3TOM OTPACIN B CTPAHE. DTO HE MOXKET
HE paloBaTh, BEb, IIO CyTH, O3HAYAET, YTO BPpEMEHA
«TUKOM» KOHKYPEHIIUHN [IOHEMHOTY IIPOXO/IAT, 4 PBIHOK
CTAHOBUTCA OOJIEE€ TUBUIN30BAHHBIM. Ml OHHUM 13
OCHOBHBIX ITOKA34TEJIEHN ITOTO ABIAETCA TOT (PAKT, UTO
OONBIIUHCTBO PA6OTAIONIUX B O6JIACTU HEPTETA30BOTO
CEPBUCA KOMITAHHUI HAYWMHAIOT BOCIIPUHUMATD CBOUX
KOHKYPEHTOB YK€ HE KAK CMEPTEJIBHBIX BPAT'OB, 4 KAK
MapTHEPOB IO COBMECTHOMY PA3BUTHIO POCCUICKOTO
PBIHKA BHYTPHUCKBA)KMHHBIX PA6OT. A 3TO UMEHHO TO,
4TO HEOOXOAVMO JIJIS CYIIECTBOBAHMS B POCCHY TAKOHU
opranusanuy, Kak ICoTA.
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subject of the issue

Aspects of Coiled Tubing Technologies
Implementation for Development
of Bitumen and Heavy Oil Fields

IlepCrieKTHUBBI IIPHUMECHCHHU A
KOJITIOOHMHTA IIPH PA3PAOOTKE
MECTOPOKICHHU ONTYMOB

M BBICOKOBS3ZKHNX He(TEH

MOLCHANOV A.G., ROMANENKO S.V.
Gubkin Russian State University of Oil and Gas

ussian Federation has a great amount

of fields with bitumens and heavy

oils. It has no rivals in terms of their
number, position and composition of fluids.
The position of pay zones is very diverse. The
depth ranges from 300 m to 1100 m and plastic
viscosity may reach 30 Pa-s. Among such fields
are reservoirs of bituminous oils in Tatarstan,
heavy oils of Usinsk, Ukhta, Pavlovaya Mount
in Krasnodar region etc. This leadership brings
us nothing good, as the development of such
fields is energy-intensive and troublesome.
Yet, economic interests will inevitably force
us to create conditions for production of
these heavy to recover oils. Without further
analysis of technical and economic features
of numerous recovery methods existing at
the moment, it should be noted that methods
of thermal formation treatment are the
most relevant, which include steam (hot
water) pumping and fire flooding. These
methods allow to raise the temperature in the
productive formation correspondingly up to
100 — 120 and 400 — 500°C, decreasing sharply
the fluid viscosity and providing its recovery.

Naturally, horizontal wells construction are
preferable in such situation. They may have
different configurations: multilateral wells,
parallel wells with independent wellheads,
ones with two wellheads and so on.
Presently our country hasn’t adopted a single

point of view on the methods of making such
holes — with the help of hybrid coiled tubing
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MOJIYAHOB A.I., POMAHEHKO C.B.
PIr'Yned T uraza um. .M. 'yOkuHa

551 Poccurickornt depepanmu
XAPAKTEPHO HAJIMYHE OYCHb OOJIBIIIOTO
KOJIMYECTBA MECTOPOXKACHUN OUTYMOB
U BBICOKOBSI3KUX He(TEN. [Toxkayid, 4To 1o
UX YHCITY, YCJIOBUAM 3AJIETAHUS U COCTABY
(JIIOUJIOB Y HAC HET PABHBIX. YCJIOBUS 3AJICTAHUS
MPOIYKTUBHBIX IVIACTOB BECbMA PA3HOOOPA3HBI
— m1y6uHa oT 300 110 1100 M, TMHAMUYECKas
BA3KOCTH 110 30 ITa-c. K momo6HBIM
MECTOPOXIEHUAM OTHOCATCS 3ATIEKNU
OUTYMUHO3HBIX HE(PTEN B TaTapun,
BBICOKOBSI3KUE HE(DTH YCUHCKA, YXTBI, [1aBIOBOM
ropsl KpacHOapCKOro Kpas u T.7. B Hamem
JIUAEPCTBE HET HUYET'O XOPOIIETO, IOCKOIBbKY
Pa3paboTKa NOAOOHBIX MECTOPOXKICHUN — JEJIO
BECHbMA YHEPTOEMKOE U XJIOIIOTHOE, HO JIOTUKA
PAa3BUTHS SKOHOMUKU HEN3OEKHO IIPUBEICT
K HEOOXOTMMOCTHY OOECIIeUEHM S JOOBIYU
TPYAHOHN3BJIEKAEMBIX He(pTer. He BIaBasch
B AHAJIN3 TEXHUYECKUX U SKOHOMUYECKUX
TMIOKA34aTeJIEN CYIIECTBYIOMNX B HACTOAIIEE
BPEMS MHOT'OUYHCIEHHBIX CIIOCOO0B JOOBIYH,
MOKHO CK43aTh, YTO HAUOOJIEE PEATIbHBIMH
OCTAIOTCA TEMJIOBBIE METO/IBI BO3AEUCTBUA
HAa IIJIACT: 3aKa4Ka [1apa (ropsiyei BOAbL) U
BHYTPHUIIACTOBOE I'OPEHHUE. DTH CIIOCOODI
06eCneUnBaIOT MIOBBIIIEHUE TEMIIEPATY Pl
IIPOAYKTUBHOTIO ILJIACTA COOTBETCTBEHHO
110 100 — 120 1 400 — 500°C, 9TO IPUBOJUT K
PE3KOMY CHUIKEHMIO BA3KOCTHU (PIIOWA U JAET
BO3MOXHOCTbB U3BJIEKATD €T'0.
OuEeBH/IHO, YTO IIPEUMYIIECTBEHHBIMU
KOHCTPYKIMSIMH CKBAXKUH B PACCMATPUBAEMOI



units or conventional drilling methods. The
latter provide for making of the horizontal well
sections up to 1000 m long with the help of
downhole navigation equipment. Yet they are
not very useful in drilling of multilateral wells.
The final decision on the optimal drilling
technology can be taken only after there is
accumulated enough drilling experience and
appropriate technical and economical studies
are done.

Lack of domestic experience in coiled tubing
drilling is also an important factor explained
by the absence of modern hybrid drilling
rigs in our country. Two rigs in Orenburg
and in Bashkiria were mounted accidentally
and give little unbiased information about
the possibilities of new drilling rigs. Foreign
experience of using hybrid drilling rigs proves
their high efficiency during drilling of wells
down to 1,200 m deep. They provide for
almost any configuration of well bores both in
horizontal and vertical projections.

Adherence to conventional methods of
sidetracks drilling is related to low difficulty
level of the drilling work required. When holes
with two wellheads are drilled, making the
ascending borehole is possible only under the
pressure on the tubing which calls for coiled
tubing drilling technologies to be applied. }

Figure 1 — Radial Wells Scheme:

1 — mine working; 2 — oil reservoir; 3 — production gallery;
4 - injection wells; 5 — production wells; 6 — steam supply well;

7 — steam generator

Pucynox 1 - Cxema paouanisHozo PacnoioNCeHus CKEANCUN:

1 - 20pHasn evipadomra; 2 — Helpmanoii nracm; 3 — 000blunaA 2anepes;
4 - naznemanvHbLe CKEANCUNHBL; 5 — 000bIEAIOULUE CKEANICUHDBL;

6 - ckeadcuna Ons nodanu napa; 7 — napozenepamop

TEMA HOMEPA

CUTYALIUH SBJISIOTCS TOPU3OHTAJIBHEIE. [Ipy 3TOM
UX KOH(PUTYPALIUS MOXKET OBITh PA3JIMUYHOMU:
Pa3BETBICHHBIE, TAPAJIIEIBHBIE

C CaMOCTOSITENIBHBIMU YCTBIMHU, UMEIOIINE /1B
YCTbs U T.IL

B nacrosmee BpeMs B IIPAKTHUKE HAIIEH CTPAHBI
HE CJIOXKUIOCh OJJHO3HAYHOM TOYKU 3PEHHUS HA
CIIOCOOBI MMPOBOAKU ITOJJOOHBIX CKBAXKUH —

C IOMOIIBIO TUOPUIHBIX KOJITIOOMHI'OBBIX
YCTAHOBOK WJIH C UCIIOTIb30BAHUEM
TPAaJAULIMOHHBIX METOAOB OypeHus. [Tociegnue
IIPH UCTIOJIb30BAHUH BHYTPHUCKBAKMHHOT'O
HABUT'AIITUOHHOI'O OOOPYAOBAHHUS OOECTIEUNBAIOT
MIPOBOJIKY TOPU3OHTAJIBHOI'O YYACTKA CKBAKHUHBI
J10 1000 M, XOTS pa36ypUBAHUE PA3BETBIECHHBIX
CKBAXXWH C UX UCIIOJIb30BAHUEM JJOCTATOYHO
npo6aeMaTUYHO. OKOHYATEIBHBIN OTBET, KAKas
TEXHOJIOTUA OYPEHUA HAUOOJIEE ONTTUMAJIbHA,
MOJKET OBITB ITOJIYYEH TOJIBKO MTOCJIE HAKOIIIIEHU S
JIOCTATOYHOI'O OITBbITA BBIIIOJIHEHUA PA6OT U
MPOBEAECHUA COOTBETCTBYIONUX TEXHUKO-
3KOHOMUYECKUX UCCIECAOBAHUI.

CyIeCTBEHHOE BIIUAHUE IIPU TOM OKA3bIBAET
€I€ U OTCYTCTBHE OTEYECTBEHHOI'O OITBbITA
OypEHHN CKBAKUH C UCTIIOIb30BAHUEM
KOJNTIOOMHTIA. DTO OOYCJIOBJIEHO TEM, YTO
COBPEMEHHBIX THOPHIHBIX OYPOBBIX YCTAHOBOK
B HAIIIE CTPAHE HET. /IBE YCTAHOBKHU — OJTHA B
OpeHbypre, 1pyras B bamkupumn — CKopee, Kasyc,
4EM UCTOYHUK OO'BEKTUBHON HUH(POPMALUH,
MTO3BOJIAIOIINAH CYIUTD O BO3MOKHOCTSX
OYpPOBBIX YCTAHOBOK HOBOT'O TUITA. MEIOMUICS
3apyOEKHBIN OIIBIT PAOOTHI THOPUHBIX
OYPOBBIX YCTAHOBOK ITOKA3BbIBAET UX BBICOKYIO
3P PEKTUBHOCTD IPpU OyPEHUU CKBAKUH
1yorHOM 10 1200 M. TIpy 3TOM 0OO€ECIIEYNBACTCS
MIPAKTUYECKU JII06As1 KOHPUT'YPALUS CTBOJIA
CKBAXWH KaK B TOPU3OHTAJIbHOU, TAK U
B BEPTUKAJIbHOM ITPOEKIUAX.

To, 4TO B HACTOAIIEE BPEMA B HAIIEH CTPAHE
T'OPU3OHTAJIBHBIE OTBOABI U3 CKBAXKUH OypPAT
B OCHOBHOM TPaJHUIIMOHHBIMH CIIOCO6AMH,
OGYCJIOBJIEHO JIUIIbL TEM, YTO YPOBEHD
CJIO)KHOCTH OYPOBBIX PA6OT IIOKA IO3BOJISIET
06XOANTHCA UMU. B ciiydae 6ypeHus
JIBYXYCTBEBBIX CKBAKIH IPOXOIKA BOCXO/ISIIETO
Y4aCTKA CKBAKHUHBI MOXKET ObITh OOCCIIEUCHA
TOJIBKO IIPH IPUHYAUTEIBHOM BO3IECHCTBUN
Ha KOJIOHHY TPy0, 4TO NpeJonpegesseT
HEOOXOIUMOCTD IIEPEXO/]A HA KOJIITIOOMHI OBBIE
TEXHOJIOI'MU OypPEHUSL.

Ho, kakuM 661 CITOCOOOM HU OOECTIEUNBAIACH
IIPOBOJKA CKBAXKUHBI, /17151 OOCCIICYECHUSI
TEXHOJIOTMYECKUX IIPOIIECCOB JOOBIYN
HEOOXOIMMBI KOJTIOOMHT'OBBIE TEXHOJIOTUH. }
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Figure 2 — Development with Parallel Horizontal Wells:

1 - pay zone; 2 — injection borizontal well with two moutbs; 3 -
production borizontal well with two moutbs; 4 — guide; 5 — perforated
casing; 6 - casing centralizer; 7 — tubing string; 8 - packer; 9 — steam
generator; 10 — swab pump; 11 — swab cable rope shaft

Pucynox 2 - Pa3pabomxa c UCnON306aHUEM NAPANNCALHBILX
20PU3OHMANBHBLX CKEANCUN.:

1 — npodyxmuenslii naacm; 2 — HAZHeMAamenbHas 08YyXYyCMmbesas
20PU3OHMANBHAA CKEANCUNA; 3 — 000bLEAIOUAA 08YXYCINbeEan
20PU3OHMANBHAA CKEaANCUNHA; 4 — KOHOYKmOP; 5 — nepgopuposannan
o6caonan konouna; 6 — uenmpamop; 7 — K0J10HHA HACOCHO-
Komnpeccopuwvix mpyo; 8 — naxep; 9 — napozenepamop; 10 — ceaoHbwLil
Hnacoc; 11 - npueood kanama ceada

No matter how the hole is made coiled tubing
technologies are necessary for ensuring the
technological processes of production operations.
Coiled tubing technologies are aimed at multiple
hydraulic fracturing works in horizontal section
of the well, acid treatment and perforation.

All these activities are meant to extend and
deepen the fracs of the pay zone, accelerating

the oil recovery and raising recovery ratio. The
production of heavy fluids is usually accompanied
by hydraulic fracturing operations between
parallel horizontal holes.

Let’s address several methods of heavy oils
recovery requiring coiled tubing application.
CASE STUDIES OF PRODUCTION
TECHNOLOGIES DESIGNED AND
PATENTED IN RUSSIAN FEDERATION

Technical solution (patent of RF Ne2321734)
envisages drilling of one or several pairs of
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OCHOBHBIM HA3HAYEHHUEM 3TUX TEXHOJIOT U
SABJISIOTCS BBIITOJITHEHUE MHOTOKPATHBIX I'PI1 B
TOPU3OHTAIBHOM YYACTKE CKBAXKUHBI, KUCJIOTHAS
06paboTKa, NpoBeJeHuE nepdopanun. Bee atu
MEPONPUATHS HAIPABJIEHBI HA YBEIMYECHUE
NPOTAXKEHHOCTU U PA3MEPOB TPEIUH
MNPOAYKTUBHOIO IIACTA, YTO OOECIEYHUBAET
YCKOPEHHE MIPOLIECCA U3BJICUEHM S U [IOBBIIIIEHUE
koa(dpunuenTa HepTeoTHaun. OCO6EHHOCTHIO
JIOOBIYY BBICOKOBSI3KUX (DJIIOU/IOB SIBJISICTCS
BbInIoIHEeHUE I'PIT MeX 1y ITapaJie/IbHbIMU
TOPU3OHTAIBHBIMU CTBOJIAMI.

B kayecTBE NPUMEPOB PACCMOTPUM HECKOIIBKO
CIOCOOOB U3BJIEYEHU I BBICOKOBA3KUX HE(PTEN,
JUIS PEANTN3ALIMU KOTOPBIX HEOOXOAUMO
MIPUMEHEHHE KOJIOHH TMOKUX TPYO.

HAUBOJIEE XAPAKTEPHbIE [TPUIMEPbI
TEXHOJIOrMn 4ObbI4U, PASPABOTAHHbIX
N 3ALLUNLLEHHbBIX MATEHTAMU P®

TexHu4YeCKOe pelmeHue (TaTeHT PO
Ne2321734) npeayCMaTpUBAET OypEHUE OJJHOM
MJIN HECKOJIBKHX I1aP FOPHU30HTAIbHBIX
CKBa’XUH (puC.1), KaxKaas U3 KOTOPbIX BKJIIOYAET
HATHETATEJIBHYIO U JOOBIBAIOIIYIO CKBAKHUHEI,
MEXK/TY KOTOPBIMH CO3/14CTCs IIPOHMUIIAEMAs 30HA.
ITpoHuiaeMas 30Ha CO3JACTCs IEPE]] [IYCKOM
CKBA’KMH B 3KCILIyaTALMIO 32 CYET IPOMU3BOACTBA
I'PIT. Bo BpeMs 3KCIIyaTALY B HATHETATEIbHYIO
CKBAXKHUHY, PACIIOJIOKEHHYIO HA 60s1ee
BBICOKOM YPOBHE, INTOJJAE€TCA TEIJIOHOCUTEIID, U
OHOBPEMEHHO U3 TOOBIBAIONIEN CKBAKUHEI,
PACIIOJIOKEHHON HA HUYKHEM YPOBHE,
OCYIIECTBIIAETCSA OTOOP YITIEBOJOPO/IOB.
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Figure 3 - High Viscosity Oil Production Technology by

Horizontal Wells with Thermal Treatment

Pucynox 3 — Cnoco6 000bluu 861COK06A3KOU Hedhmu u3
20PU3OHMANBHO CKEANCUHBL NPU INENTIO60M 6030eTiCeun

Ha naacm

horizontal holes (Figure 1), each of them
including an injection well and a production
well with a permeable zone between them.
The permeable zone is created by hydraulic
fracturing before the well is brought into
production. During the production a heat-
transfer medium is supplied to the higher
injection well. At the same time hydrocarbons
are recovered from the lower production well.

It is supposed that horizontal sections of each
well are located on two levels. The injection
ones lie on the bed top and production sections
are situated at the bottom of the pay zone. All
of them are drilled from vertical holes, located
close to each other.

Such method is suitable not only for the
radial location of wells, but also for drilling
equidistant horizontal holes (Figure 2)
with two wellheads (patents Ne2287677,
Ne2305762).Than the recovery from the
production well is done with the help of
a pumping unit or a swab, which is moved
forward and backward with ropes, which
are connected with the surface through both
wellheads of the hole.

A separate hole with two wellheads can
also be used for the development (patent

Ioapa3yMeBaEeTC s, YTO FTOPU3OHTAJIbHBIE
YYACTKU CKBAYKMH KAXK/I0TO HA3HAYEHU A
PaCnonaraloTcs B IBYX IJIOCKOCTSX:
HATHETATEJIBHBIE Y KPOBJIH, 4 JOOBIBAIOIINE
y HOJIOUIBHI IIJIACTA. Bce OHU TPOGYPEHBI 13
BEPTUKAJIBHBIX CTBOJIOB, PACTIOIOKEHHBIX OJIM3KO
APyT OT IpyTd.

TTogOOHBIN CITOCOO MOKET OBITh PEATU30BAH
HE TOJIBKO IIPH PAJAHUAJIBHOM PACHONIOXKEHNHA
CKBA>KHH, HO M IIPH OYPEHUN SKBHUJUCTAHTHBIX
T'OPU3OHTAJIBHBIX CKBAXKUH (PUC.2), UMEIOLUX
JIBA YCThS (MaTeHThI Ne2287677, Ne2305762) . Ipu
3TOM OTOOP KUJIKOCTH U3 KCILIYATALIMOHHON
CKBA’KHMHBI OCYIIIECTBIIAETCA TOCPEACTBOM
HACOCHOI YCTAHOBKH HMJIM CBA04, KOTOPBIA
MEPEMEIAIOT B IPAMOM U O6PATHOM
HAIPAaBJIEHUAX [IPH IOMOIIY KAHATOB,
BBIXOZISIIIIUX HA IOBEPXHOCTD U3 IBYX YCThEB
CKBA’KMHBL

Pa3paboTKa MOKET BBIIOJIHITBCS C
UCTIOJIb30BAHUEM OT/IEIbHOU JIBYXYCTHEBOU
CKBA’KHHBI (TAaTEHT Ne2273729), oT60p 13
KOTOPOU OCYHIECTBIIAIOT IIOIIEPEMEHHOI
3aKAYKOU TEIVIOHOCUTEJSA YEPES IIEPBOE YCThE
CKBA’KHHBI C BBIXOJIOM €TI0 YEPE3 BTOPOE YCThBE.
ITocne nporpesa Npu3aboHOM 30HBI Ha
TOPU3OHTAIIBHOM YYACTKE OTOUPAIOT IIPOAYKIIHIO
4Jepes BTOPOE YCThE, BIUIOTD JJO CHHUYKEHUA
TEMIIEPATYPBI HUXKE OIITUMAJIBHOU JIJI JAHHOTO
dironza. Jlasiee UK HOBTOPSIOT.

KoHCTpYKIIMA CKBAKUHBI (TTaTeHT Ne2301328)
MOXKET NPENYCMATPHUBATH IOUHTEPBAIBHYIO
1ep@dOparro rOPU3OHTAIBHOI'O yYaCTKA (PUC.3)
1 YCTAHOBKY IIAKEPOB 34 IIPEEIAMUA UHTEPBATIOB
nepgopauuu. Ilpu 310M TN TOBBIE KOJIOHHBI }
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Ne2273729). In this case the heat-transfer
medium is pumped by turns in one wellhead
and goes out from the other. After the effective
wellbore area is warmed up, the products of
the horizontal area are recovered through the
second wellhead until the temperature drops
below the level, optimal for the given fluid.
Then the cycle is repeated.

The construction of the well (patent
Ne2301328) may imply an interval perforation
of the horizontal section (Figure 3) and setting
packers beyond the perforation intervals. The
production tubing are set from the wellheads to
the packers for alternate supply of heat-transfer
medium and recovery the formation fluid.

Figure 4 — Development with Vertical and Horizontal Wells:

1 - borizontal well; 2 - production string; 3 — perforation zone;

4 - first string; 5 — second string; 6 —-dib bole of the vertical well;

7 —vertical well; 9 — packer; 10 — cement stone of the vertical section
of the borizontal well

Pucynox4 — Pazpabomxa c UCnOIb306aHUeM GePMUKAIbHOL

U 20PUOHMANBHOU CKEANCUN.!

1 - zopu3zonmanvran cCKeaicuna,; 2 — 00CaAoHan KOJAOHHA; 3 — 30HA
nepgopauuu; 4 - nepean xonronna HKT; 5 - emopasn konronna HKT;

6 - 3ymngp 6ePMUKANBHOL CKEANCUNDL; 7 — GEPMUKANLHAA CKEANICUHA;
9 — naxep; 10 — yememmnuwiii KAMeHb 6ePMUKANLHOZO YUACIKA
20PU30HMANBHOU CKEANCUHDBL

beat-transfer medium 1 2 4 10 9
menaonocumens

YCTAHABIUBAIOT OT YCTHEB JIO ITAKEPOB U 110
HUM OCYIIECTB/IAIOT IIOIIEPEMEHHYIO I[I0AAYY
TEMJIOHOCUTEJS U OTOOP IIIACTOBOM KHUJIKOCTHU.

TOPU3OHTAIIBHBIC OTBOBI (TTaTeHT Ne2307926)
MOTYT HMETb CHHYCOUAAIBHYIO (DOPMY B
BEPTUKAIBHOU IIPOEKIINH, 34 CUET YETO
OBECTIEUNBAETCS YBETUYEHUE IIPOTPEBAEMOTO
o6bema 11acTa. Ipu 3ToM [yTHA OCH
TOPHU30HTAJIBHOI'O OTBOJA YBEJIMUUBACTCS
Ha 10%, a TOOJIHUTENBHBINA IIPOI'PEBAEMBIH
00beM — Ha 45-50%.

JIJ151 UICKJIIOYEHU I TPOPBIBOB TEMJIOHOCUTEIISA
1 OOPA30BAHUS «SI3bIKOB» U3 CKBA’KTHBI
HATHETATEIBHON B CKBAKUHY JJOOBIBAIOIIYIO
MIPOLECC JOOBIYU MOXKET OCYIIECTBIATHCS
C UCTIONIb30BAHUEM JIBYX CKBA’KHH — OJTHOI
BEPTUKAIBHOM 1 BTOPOM UCKPUBJIEHHOU, C
TOPU3OHTAJIBHBIM YYACTKOM B IPOJYKTUBHOM
nitacre (puc. 4) (marent Ne2307242). Ilpn aTom
TEIJIOHOCUTEID 3AKAYMUBAIOT B UCKPHUBJIEHHYIO
CKBA)KHHY, BBIJIEPKUBAIOT €€ JJO HEOOXOAUMOTO
YPOBHS IOBBIIIEHUS TEMIIEPATYPEL, 4 3ATEM
OTOUPAIOT KUAKOCTD U3 BEPTUKATIBHON
CKBAKMHBI, B KOTOPYIO CITyII€HA HACOCHA
YCTAHOBK4. B 3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBUH, aHAJIOTUYHBIA 3(P(MEKT MOXKET OBITH
JOCTUIHYT C IIPUMEHEHNEM OJHOM BEPTUKAIBHOM
CKBA)KWHBI, UMEIOIEN TOPU3OHTAIBHBIN OTBOJ,
(puc. 5) (marent Ne2284685).

production
T npooyxuusn
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The horizontal sidetracks (patent
Ne2307926) may have a sinusoidal form in
vertical projection in order to heat a larger
formation space. In this case the axial length
of the horizontal sidetrack extends by 10%
and the additional heated volume enlarges
by 45-50%.

In order to exclude the inrush of heat-
transfer medium and “tonguing” from the
injection well to the production well, the
production process may be carried out with
two wells, one of which is vertical and another
is slanted with horizontal section in the pay
zone (Figure 4) (patent Ne2307242). The heat-
transfer medium is pumped into the slant well
and kept there until the necessary temperature
is achieved. After that the liquid is withdrawn
from the vertical well, where the pumping
unit has been lowered. Depending on specific
conditions, a similar effect can be achieved
with one vertical well having a horizontal
section (Figure 5) (patent Ne2284685).

During the operation hydraulic fracturing
is periodically performed to support the
flowback from the production well. It makes
the formation zone between the horizontal
sections more permeable. This operation
provides the formation of vertical and
horizontal fracs.

The injection wells may have packers
located at the change of vertical section into }

TEMA HOMEPA

Figure 5 — High Viscosity Oil Production
Tecbnology from a Vertical Well with Horizontal
Section:

1 —vertical well; 2 — bottombole; 3 — wellbea;

4 - pay zone; 5, 6 — bituminous intercalated beds;
7 — aqueous intercalated beds; 8 — horizontal
wellbore; 9 - perforations; 10 — perforation zone
of'the vertical bore; 11 — tubing; 12 - packer;

13 - annular space; 14 —pump

Pucynox5 - Cnocoo paspadbomxu 6bI1COK0BAIKUX
Hepmeri u3 6ePMUKANBLHOTL CKEANCUHBL C
20pU30HMANBHBIM OMEOO0M:

1 - eepmuxanvran ckéaxcuna; 2 — 3a00ii
CKBANCUNDBL; 3 — YCMbe CKEANCUNHDL;

4 — npooyxmuensviii naacm;

5, 6 — GUMYMUHO3HBIE NPONAACTIKU;

7 — 6000HOCHbBLE NPONAACMKU;

8 — zopusonmanvusbLii cmeon;

9 — nepgpopavuonnsvie omeepcmus; 10 — 3ona
nepgopauuu eepmuranrsnozo cmeona; 11 - HKT;
12 — naxep; 13 — 3ampyonoe npocmpancmeo;

14 — nacoc

B nmpouecce akcIryaranuu s NoA e PKaHu g
0T60PA 13 TOOBIBAIONICH CKBAKUHBI
NCPHUOANYCCKHU BBITTIOTHAIOTCA THAPOPA3PbIBBL
ILUIACTA, OOECTIEUHUBAIOIINE YBEINYEHUE
MMPOHUIIAEMOCTH ITIJIACTA B 30HE MEXY
TOPHU3OHTAJTBbHBIMHA YUIACTKAMHA CKBAKWH.

ITpu 3TOM MOT'YT OGECIICUUBATHCS KAK
BEPTHUKAJIBHO, TAK 1 TOPU30HTAIBHO
PACIIOJIOKCHHBIC TPCIMUHBIL.

HarseraTen pHBIE CKBAXKUHBI MOT'YT OBITH
CHAOXCHBI TAKEPAMH, PACTIOTIOKCHHBIMH B
30HE [IEPEXO0/]A OT BEPTHUKAIBHOT'O YIACTKA K
TOPU30HTAJIBHOMY, KOTOPBIC YCTAHABINBAIOTCS
C TIEJIBIO UCKJIIOYEHUSI TEPMUYECKOT'O BIHUSHUS
Ha BbIIICJIC)KAIIMEC ITJ1ACTHI.

Kax BUHO U3 IPUBEAEHHOI'O 4HAIN3A
CIOCOOOB IKCIUIYATAIUU CKBAXKUH,
NPOAYLIUPYIOIINX BEICOKOBI3KYIO HEPTh UIHU
OUTYMBI, 6OJBITUHCTBO UX IPEAIIONATAET
OypEHHE OHO- WUJIH [IBYXYCThEBBIX
TOPU3OHTAJIBHBIX CKBAXWH. BKCHJIYQTQLII/IH
CKBAXKWH ITOZJOOHOIM KOHCTPYKITUH
MIPEyCMATPUBACT, C OZJHOIH CTOPOHHI,
BBIIIOJIHEHUE PAOOT IO BO3/JICHCTBUIO HA
IpU3a00MHYIO 30HY (Tposegenue I'PIT nin
KHUCJIOTHBIX OOPabOTOK), 4 C PYIrOU —
HCCEJOBAHUE CKBA’KUH — OIIPE/ICIICHUE
WHTEHCUBHOCTH IIPUTOKA, PACIIPE/ICIICHUS
TEMIIEPATYP.

Eciu niepBas rpy1mia paboT MOXET ObITh
BBITIOJTHCHA, XOTA C OONBITUMH 3aTpaTaMn
BPEMEHHU U MATECPUAJIBHBIX CPEJICTB, C

Ne3 (025), September/Centsops 2008 21



subject of the issue

horizontal section. They are set to protect the
upper pay zones from thermal impact.

The given analysis of the operation methods
for producing heavy oil and bitumens
suggests that most of them imply drilling
horizontal wells with one or two wellheads.
The operation of wells of such construction
includes, on the one hand, bottomhole
zone treatment (hydraulic fracturing or acid
treatments) and, on the other hand, well
survey — definition of the inflow rate and
temperature distribution.

While the first group of operations may be
done with the help of conventional tubing,
though it takes a lot of time and expense, the
well survey can not be performed without
coiled tubing. Firstly, this is explained by the
necessity to overcome the significant friction
force while moving the equipment along
horizontal sections; secondly, by the necessity
to wash the well with hot water before and
during the research.

Fire flooding is also a promising method. In
this case may be used a scheme of multilateral
horizontal wells located, as it was shown
before, on two levels. An oxidant is supplied
to the wells of the upper level, while the lower
wells perform a drain function letting a heated
fluid pass to the drainage bores. Thus, the
shortest way for the heated formation liquid is
created. The possibilities of the coiled tubing
allow to provide for oxidant supply during
the moving of the combustion front and to
provide optimal fire process and driving oil to
the drainage bores.

In the complicated formation conditions,
when the pay zone is uneven, coiled tubing
allows to influence locally on the sections
with low permeability doing additional
perforation and local thermal treatment of
bottomhole zone.

We believe that the most promising
diameters of coiled tubing for implementation
of described technologies are the following:
89 and 73 mm for drilling wells, 60 mm for
hydraulic fracturing, 33 and 38 mm for well
survey. Taking into account the length of the
string, these dimensions imply the use of
drilling units with pulling force up to 800 kN
and heavy size units for the operation works.

Thus, the whole range of coiled tubing
drilling and workover units is necessary for
implementation of technologies of bitumens
and heavy oils production. @
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HUCIIOJIb30BAHUEM KOJIOHH TPAJULIMOHHBIX
KOHCTPYKIIMHU, TO JIIS1 UCCIENOBAHUS
CKBAXXUH IIPUMEHEHUE KOJIOHH F'HOKUX

TPy ABIAETCS 6€3A/IBTEPHATHBHBIM
BAPHUAHTOM. DTO OOYCJIOBJIEHO, C OHOM
CTOPOHBI, HEOOXOAUMOCTBIO IIPEOOIEBATD
3HAYUTEJIBHBIE CUJIBI TPEHUS IPU IIEPEMEIICHUU
O60pPYAOBAHUSA IO TOPUZOHTATBHOMY YIACTKY
CKBAXXUHBL, A C PyTOI — HEOOXOAUMOCTBIO
IIPOMBIBKH CKBAXKUHBI T'OPAYEI BOJOU U
Hepe], U HENMOCPEACTBEHHO MPU IPOBEJEHUH
HCCJIEJOBAHUI,

IlepCEKTUBHBIM HAIIPABJICHUEM ABJISACTCS
TAKKE U IPUMEHEHNE BHYTPHUILIA-CTOBOT'O
rOpeHUsL. B 3TOM Cl1yyae MOXKET ObITb IPUMEHEHA
CX€MA PA3BETBICHHBIX TOPU30OHTAIBHBIX
CKBAXXUH, PACTIONIOKEHHBIX, KAK U
PacCMaTpPUBAIOCH PAHEE, B IBYX YPOBHSAX. [Ipn
3TOM IO CKBAKMHAM BEPXHETO YPOBHS IMOJJAETCA
OKHUCJIATEIIb, 4 CKBAXKUHBI HUKHETO YPOBHSA
ABJIAIOTCA APEHAKHBIMH M OOECIIEYHUBAIOT OTBOJ,
MIPOrPeETOro (MIIOUAA B JPEHAKHBIE OTBOABL
Taxkum 06pa30oM, OOECTIEUNBAETCA KPATYAUIITNH
NYTh ABUXKEHH S HATPETON IIJIACTOBOM
JKMJIKOCTH. BO3MOXXHOCTH KOJITIOOMHTIA
MO3BOJIAIOT OOECIIEYUTD MOAAYY OKUCTUTEIIA
O MEPE NMPOABUXKEHUA (PPOHTA FTOPEHUA U
obecriedenrs ONTUMAJIBHOT'O IIPOLECCA TOPEHUSA
U BBITECHEHUA HEPTHU B IPEHAKHBIE OTBOABL

B CJIOKHBIX IJTACTOBBIX YCJIOBUAX,
XAPAKTEPUBYIOMUNXCA HEOZHOPOAHOCTBIO
NPOAYKTHUBHOIO IIACTA, KOJITIOOMHT ITO3BOJIAET
BBITIOJIHATD JIOKAJIBHOE BO3ZEMCTBUE HA YYACTKHU
C IOHMKEHHOM ITPOHUIAEMOCTBIO —
JOTIIOJTHUTENBHO NEPPOPUPOBATH, OOECCIIEYUBATD
JIOKAJIBHYIO TEPMOOOPAOOTKY IIPU3A00MHONI
30HBI.

Hawnbosee nepCreKTUBHBIMHA JUAMETPAMU
KOJIOHH I'MOKMX TPYO JJ1s1 IPUMEHEHUS B
OIMMCAHHBIX TEXHOJIOIUAX IPEANONATAIOTCA
ciaepyomue: 89 u 73 MM Jj1s1 OypEHU S CKBAYKUH,
60 MM 151 BeIToiHeHus IPIT, 33 1 38 MM 71
UCCIETOBAHUN CKBAXKHWH. [JaHHbIE TUAMETPBI
C YYETOM JJIUH KOJIOHH MPEJIONATAIOT
HCIOJIb30BAHUE OYPOBBIX YCTAHOBOK C TAT'OBLIM
ycuimeM 10 800 KH 1 yCTAHOBOK TAZKEIOT'O
THUIIOPA3MEPA /IS BBITIOJIHEHUS paboT B
MPOIIECCE IKCIUTYATAITUN.

TakuM 0Opa3oM, JJ1s1 PEAIN3ALIUU TEXHOJIOT U
JIOOBIYM OUTYMOB U BLICOKOBA3KUX HEPTEN
HEOOXOZMM, IO CYIIECTBY, BECh APCEHAI
KOJITIOOMHI'OBBIX OYPOBBIX YCTAHOBOK U
YCTAHOBOK /1711 KATIUTAJIBHOT'O PEMOHTA
CKBA’KUH.



MATEPUAIIEI

APPLICATION OF XANTHAN DENSIFIERS FOR
ACID TREATMENT OF CARBONATE FORMATIONS

NMPUMEHEHUE KCAHTAHOBbBIX 3ATYCTUTEJIEN
B MPOLECCAX KNCJIOTHbIX OBPABOTOK
KAPBOHATHbIX KOJIUJIEKTOPOB
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Gubkin Russian State University of Oil and Gas
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I/IHCTHTYT HpOMI)ICJIOBOI‘;I XHUMHH

he main objective of acid treatment (AT)

in carbonate formations is to increase the

reservoir permeability in the treated intervals
by enlarging the void capacity due the contact of
formation with the acid. Various AT modifications
differ in composition and number of additives applied:
surface acting agents (SAA), different inhibitors,
including inhibitors of reaction velocity, corrosion
and secondary sedimentation, demulsification agents,
densifier and so on, as well as technologies of pumping
these compositions into the formation. They have their
advantages and disadvantages. The efficiency of any
kind of acid treatment of the well is determined by the
depth of acid penetration into the formation in active
state and the degree of reaction product removal from
the well and bottomhole formation zone.

In order to increase the depth of treatment of the
carbonate formation such processes as large volume
acid treatment (LVAT) and acid hydraulic fracturing
(AHF) have been widely applied at oilfields recently.
Beside the mentioned additives, various gelling
compositions are used in the operations. Among them
are acid gels, necessary for acid flow divergence, for
enlarging the scope of acid treatment, and obtaining
the necessary parameters of fractures during the AHF.

Gelling compositions added to acids also allow to
lower friction pressure losses while pumping the gelled
acid by means of reduced flow turbulence and to slow
down the velocity of the reaction of the acid with
carbonate rock.

Xanthan polymers are widely applied as densifiers of
acid compositions. They substantially increase the acid
viscosity, lower the interphase tension at the boundary
with hydrocarbon surface and slow down the velocity
of reaction between the acid and the rock.

Xanthan belongs to a group of polysaccharides,

i.e. polymeric carbohydrates. Their molecules are
composed of monosaccharide remains, connected by

CHOBHOE HA3HAYECHUE COJISTHO-KUCIOTHBIX
06paboTok (CKO) B KapOOHATHOM ILJIACTE
34KJIIOYAETCS B YBEJIMUEHNU IPOHUIIAEMOCTH

KOJUJIEKTOPA B 0Opa6aThIBAEMOI 30HE 32 CYET

YBEJIUYEHUS 06bEMA IYCTOTHOI'O IPOCTPAHCTBA

B IIOPO/I€ IPH B3AUMOJICUCTBUHU €€ C KUCIOTOMU.

Pagnuunbie Moguduranuu CKO oTIndaioTcs 1o

COCTAaBY U KOJIMYECTBY IPUMEHAEMBIX JJOOABOK

(IIOBEPXHOCTHO-AKTHUBHBIX BemecTB (ITAB),

PA3JIMYHBIX UHTUOUTOPOB, B TY. CKODOCTU PEAKIUH,

KOPPO3UH, BTOPUUYHOI'O OCAJKOOOPA30BAHUS,

JE€3MYJIbIATOPOB, 3aI'YyCTUTEJIEN U T.J.), 4 TAKKE

IO TEXHOJIOTHSIM 3aKAYKH 3TUX COCTABOB B ILJIACT

1 UMEIOT CBOU NIPEUMYINECTBA M HEJOCTATKHA.

DPDHEKTUBHOCTB JIIOOOTO BUIA KUCTOTHBIX

06pPabOTOK CKBAKUHBI OIPEEIAETCSA IITyOMHON

IPOHUKHOBEHM S KMCJIOTHI B IVIACT B AKTUBHOM

COCTOSIHUH, 4 TAKXKE ITOJTHOTOH Y AJIEHUS IPOAYKTOB

PEAKIINU U3 CKBAKUHBI U IPU3A0OUHON 30HBI IJIACTA.

J71s1 60nb1IEN ITTyOHUHBI BO3/ICHCTBUS HA

KapOOHATHBIN KOJIJIEKTOP B IIOCJIEJHEE BPEMS HA

HE(PTENPOMBICIAX HIUPOKO NPUMEHSIOT TAKHE

IIPOLECCHI, KAK OOJIBIIEOOBEMHBIE KUCTOTHBIE

00pabOTKH, TaK Ha3biBaecMble BOII3 u consaHo-

KHCJIOTHBIA THAPaBIndeCcKuii pa3pois racta (CKP).

B a3THX Dpo1eccax TOMUMO BBIIIEYKA3aHHBIX JOOABOK

UCIIOJIB3YIOTCSI PA3JIMYHBIE I'€I€00PA3YIONIHE

COCTABBI, B TY. U KUCJIOTHBIE T'€JIH, HEOOXOUMBbIEC

K4K JIJI1 OTKJIOHEHUSI IIOTOKA KHUCJIOTHI, C LIEIbIO

YBEJIMYECHUS OXBATA KUCIOTHBIM BO3/ICHCTBUEM, TAK 1

JUISL TIOJTYYEHM S HEOOXOAMMBIX IAPAMETPOB TPEIMUH

npu nposegeHnuu CKP.

TF'eneobpasyronue JOO0aBKHU K KUCJIOTAM O3BOJISIIOT

TAKXE CHU3UTD IOTEPH IABIICHUS HA TPDEHUE

[P 3AKAYKE I'CJIMPOBAHHOU KMCJIOTHI 34 CYET

YMEHBIIEHUS TYPOYJIEHTHOCTU IOTOKA U 3AMEIJINTh

CKOPOCTB PEAKIIUU KUCJIOTHI C KAPOOHATHOU

TIOPOJOU.
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Figure — Xantban Primary Structure
Pucynox — Ilepeuunas cmpykmypa kcanmana

glycosidic linkages. The primary structure of Xanthan is
presented at the figure. It is produced by Xanthomonas
campestris at the growing it on glucose, sugar, starch,
corn dextrose and grain stillage [1].

Xanthan molecule has a composite structure. The
principal polymer chain is identical to cellulose
structure. Its branches (trisaccharride chains) include
of glucose, mannose and glucuronic acid, acetyl
and pyruvate groups. The number of these groups
determine the viscosity of water Xanthan solutions.
The molecular weight of Xanthan ranges from 2-10° to
15-10°.

In oil industry Xanthan is used as a reagent for
regulating rheologic properties of water solutions,
including the weighted fluids, brines, salt-saturated
solutions, sea waters and various well-completion
fluids. This biopolymer has a number of advantages.
Even its small concentrations increase solution
viscosity. It has good solids-carrying, emulsifying,
dispersive and cutting-carrying capacities. Xanthan
possesses good thixotropy and pseudoplasticity, it is
resistant to oxidation and enzymatic degradation. It is
well compatible with alkalies, acids, salts, surface acting
agents, biocides, synthetic and organic jellifiers.

Xanthans are effective in jellifying of hydrochloric
acid and obtaining viscosities necessary for AHF
at concentration of 2.5 - 5.0 kg per 1 m? of the acid
composition.

Various types of Xanthan were studied in the
laboratory of the Institute of Industrial Chemistry
at Gubkin Russian State University of Oil and Gas
(Xanthan GUM XCT — for wells with formation
temperature below 120°C, Xanthan GUM XC-CH,
Xanthan GUM XC-CHD for wells with formation
temperature below 105°C, Xanthan and Xanthan 4 for
the wells with formation temperature below 90°C).

The researchers estimated the viscosity of acid
baths with 12% hydrochloric acid and various types of

Xanthans in concentration of 5 kg/m? of the acid bath }

before and after the neutralization by carbonate rock.
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B kauecTBe 3arycrureneu
KHUCJIOTHBIX COCTABOB
IIHPOKO NPUMEHSAIOTCS
MHOJIUMEPHI KCAHTAHOBOT'O
pAaa, KOTOPHBIE JAIOT
3HAYUTEIBHOE YBEIUUEHHUE
BAI3KOCTU KHUCJIOTHI, CHUKAIOT
MeX(Pa3HOE HATSIKEHUE HA
I'PaHMULIE C YIVIEBOLOPOLHOMU
CPEON U 3aMEJJISAIOT CKOPOCTh
PEAKIIUU KHCJIOTHI C HOPOJOU.

KcaHTaH OTHOCHUTCA
K [IOJIMCAXAPULAM,

T.€. K IOJIMMEPHBIM
YIJIEBOJAM, MOJIEKYJIBI
KOTOPBIX TOCTPOEHDI U3
MOHOCAXaPHUIHBIX OCTATKOB,
COEJMHEHHBIX INIMKO3UAHBIMHA
cBa3AMU. Ha pucyHke
MPEACTABIEHA IEPBUYHASA CTPYKTYPA KCAHTAHA.

OH cuHTe3upyeTca Xanthomonas campestris pu
POCTE HA INIIOKO3€, CAXAPO3€E, KpaXMaJIe, KYKyPy3HONU
JEKCTPO3E U

6apae [1].

MoJieKyia KCAaHTAHA UMEET CJIIOXKHYIO CTPYKTYPY —
IVIAaBHAS [IENb [IOIUMEPA UJIEHTUYHA CTPOEHUIO
LEJUIIOJIO3BI, B CTPYKTYPY OTBETBJIEHUI —
TPUCAXAPUTHBIX LIETIEI — BXOAAT IVIIOKO34,

MAaHHO3a U INIIOKYPOHOBAA KUCJIOTA, ALETUJIBHBIE U
MU POBUHOT PAJHOKUCIIBIE TPYIIIEL. KOIUYECTBOM
MOCJIEAHUX ONPEAETIAETCA BAZKOCTb BOJHBIX
PacTBOPOB C KCAHTAHOM. MOJIEKYIAPHAA MACCA
KCaHTaH4 BappupyeTcs oT 2:10° 1o 15-10°.

B HE(TAHOI TPOMBIIIIEHHOCTH KCAHTAH
HUCHONB3YETCS KAK PEATEHT JJIS1 PETYIUPOBAHUS
PEONIOrnYECKUX CBONUCTB PACTBOPOB HA BOJAHOM
OCHOBE, BKJIIOUAS YTSAKEJIECHHBIE, COJIEHBIE U
COJIEHACHIIEHHBIE PACTBOPHI, PACTBOPHI HA
OCHOBE MOPCKOU BOJIBL, PA3JIUYHBIE XKUJKOCTHA
JUISL 3aKAHYUBAHHUSA CKBAXKUH. DTOT OMOMOIUMED
UMEET Pl IPEUMYINECTB: YBETUYUBAET BA3KOCTh
PacTBOPA yKE IPU HEOOIBIINX KOHIIEHTPALUAX;
06IaJa€T IPEKPACHON yIEP KUBAIONIEH,
3SMYJABIUPYIOIIEH, JUCIIEPTUPYIOLIEN U BBIHOCAIIEH
CIIOCOOHOCTBIO; UMEET XOPOUIYIO TUKCOTPOITHOCTD
U [ICEBJONIACTUYHOCTD; YCTOUYMUB K OKHUCJIIEHUIO U
(PEPMEHTATUBHOMY PA3TIOKEHUIO; XOPOIIO COBMECTHUM
CO MIEJIOYAMH, KUCIIOTAMH, COJIIMHU, TOBEPXHOCTHO-
AKTUBHBIMHU BEMECTBAMU, OUOLIUIAMH,
CUHTETUYECKMMU U OPTAHUYECKUMU 3ATyCTUTEAMUA.

KcanTaHel 9(MEKTUBHO 3aryIIal0T COMSAHYIO
KHUCJIOTY C MOJTYYEHUEM BA3KOCTEN, HEOOXOAUMBIX
111 CKP ripu KOHIIEHTpanusax 2,5—5,0 KI Ha OUH M3
KHUCJIOTHOT'O COCTABA.

B ma6oparopuu MHCTUTYTA IPOMBICIIOBOI XUMUU
npu PI'Y HedpTr 11 ra3a um. .M. T'y6Kk1Ha 661U
MCCJIEAOBAHDBI PA3JIMYHBIE MAPKU KCAHTAHOB (Xanthan
GUM XCT — 151 CKBaXXHH C IIJIACTOBOX TEMIIEPATY PO
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Dynamic viscosity, mPa-s
Junamuneckas 6a3xocmos, mlla-c

1o 120 °C, Xanthan GUM XC-CH, Xanthan
GUM XC-CHD — 151 CKBa>KHH C IIJTACTOBOM
Temneparypor 1o 105°C, Xanthan u

onumep Before neutralization After neutralization Xanthan 4 — aj1s1 CKBa’KHH C IJIACTOBOM
Polymer 00 HeUmpPanu3auuL nocne netimpanusauuu Temneparypoi go 90°C).
B x0/1e MCC/IeJOBAHWI OIIPE/IEIIACh
Xanthan GUM XCT 60 1142 BA3KOCTb KUCJIOTHBIX PACTBOPOB,
copepKamux 12%-10 COIAHYIO KUCIOTY
Xanthan GUM XC-CH 8 44,6 Y PA37TMYHBIC MAPKHA KCAHTAHOB B
KOHIIEHTPALIUH 5 KI/M? KUCIOTHOT'O
L2 Iz 1219 16957 PACTBOPA KAK [0, TAK U IIOCJIE
amtbam 1140 . HEUTPATUZAITUN KapGOHa’l:HOI/I TOPOJIOH.
Pe3yabraThl UCCIIECOBAHUM IIPEICTABICHBI B
Xanthan 4 1255 980,2 Tabauue.

Table — Changes in Acid solution Viscosity after Neutralization

Ta@mua — U3menenue 8asxocmu KUCTIOMHO20 PACMBOpa Nocjie Heampaﬂusauuu

The results of the researches are summed up in the
table.

The researchers applied to the following procedure.
At first they estimated dynamic viscosity of the acid
composition under the temperature of 20°C with the
viscometric method, using capillary viscosimeter “BIT)K-
3”. Then the calculated amount of marble aggregate
was added to the acid composition and left there for 24
hours until the carbonate got fully dissolved. After that
they assessed gel viscosity after neutralization.

According to the table, acid gels substantially
(by 5-20 times) increased their viscosity after
neutralization.

The obtained results suggest that after the acid bath
reacts with the formation, the viscosity of the acid gel
increases preventing new acid portions from farther
penetration to the treated pores of the reservoir. New
portions of acid will move to the untreated sections of
the formation enlarging the area of acid impact. At the
same time the viscosity of neutralized acid composition
will hamper the movement of the reaction products off
the formation.

On the one hand, AHF and LVAT require lower
gel viscosity after the operation, because it has to be
removed from the well. On the other hand, high gel
viscosity will help better treatment of new formation
zones with the acid. In this regard, we believe that
gels increasing the viscosity after neutralization are
not suitable for AHF and LVAT technologies, in which
continuous gel lining is practiced. They can be used only
in technologies with alternate supplies of “gel —
acid” packages.
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MeToauKa UCCAEJOBAHUM TAKOBA:
IIEPBOHAYAJIBHO ONPEIEIIAIACH
JAUHAMUYECKASA BA3KOCTb KUCTIOTHOTO
cocTaBa npu remrieparype 20°C
BUCKO3UMETPHUYECKUM METOJOM HA
KaIlMJUIAPHOM BUCKO3UMeTpe BIDK-3,
34TEM B KUCJTIOTHBIN COCTAB JOOABIIAINA PACIETHOE
KOJIMYECTBO MPAMOPHOI KPOIIKHU U OCTABJISIA €ETO
Ha CyTKH 0 OJHOT'O PACTBOPEHUS KAPOOHATA,
MOCJIE YETO ONPEJEIISIN BA3KOCTD I'€JIs ITOCTIE
HEUTPATHAIALIHN.

Kak BUAHO 13 TaOIUIIbI, KUCJIOTHBIE I'€JIN
3HAYUTENBHO (B 5—20 pa3) yBEJIMYUIIMN CBOIO BA3KOCTD
IIOCJIE HEUTPATUIALINH.

ITosIy9€HHBIE PEZYIABTATHI CBUAETENBCTBYIOT O TOM,
4TO MOCJIE PEAKIITUU KUCTOTHOI'O COCTABA C OPOAOH
BA3KOCTb KMCJIOTHOI'O I'€JISl YBEJTUYUBAETCS, YTO OYIET
MHPENATCTBOBATD JAJIbHEUIIEMY IPOHUKHOBEHUIO
B 0OPabOTAHHBIE NOPBI KOJJIEKTOPA HOBBIX
MOPL UM KUCIOTEL, 4 HOBBIE ITIOPLIUY KUCJIOTHI Oy1yT
OTKJIOHATBCA B €III€ HE OOPAOOTAHHBIE YYACTKHA
MJIACTA, YTO OYZET CIOCOOCTBOBATD YBEIMYEHUIO
OXBAT4 IUIACTA KUCJIOTHBIM BO3JJEUCTBUEM.

B TO ke BpeMs YBETNIUBAIOMAACA BA3KOCTD
HEUTPAIN30BAHHOI'O KMCJIOTHOI'O COCTaBA OyIeT
3aTPYAHATH BBIHOC IIPOAYKTOB PEAKIIAN M3 IIIACTA.

C opHOM cTOopOoHBEL, 1pu CKP 1 FOII3 HEO6XOAUMO
CHUKEHUE BA3KOCTHU I'€JI IIOCJIE IPOBENECHUSA
OIEPALNH C LIEBIO MOCJIEAYIOMETO BBIHOCA ETO
U3 CKBAXXUHBL C IPYTOX CTOPOHBI, [IOBBIIIEHHAA
BSIBKOCTB I'esisl Oy/IET ClIOCOOCTBOBATH OOJIEE
ITyOOKOU OOPAOOTKE KUCIOTOM HOBBIX yUACTKOB
IJ1acTa. B CBA3M € 3THUM, C HAIIIE TOYKU 3PEHMUS,
I'eJIN, YBEJINYUBAIONIUE BA3KOCTD IIOCJIE
HEUTPANIN3ALNN, HE IPUMEHNUMBI JJIA TEXHOJIOT U
CKP 1 BOII3 ¢ nCnonb30BaAHUEM CIIJIOIMTHOI'O I'eJIs
1 MOT'YT IIPUMEHATHCA TOJIBKO B TEXHOJIOI'UAX C
HCIIOJIb30BAHUEM YEPEAYIOMMXCA [TAYEK I'EJIb —
KUCJIOTA.
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APPLICATION OF COILED TUBING
TECHNOLOGIES FOR EXTINGUISHING
OPEN OIL AND GAS GUSHERS

IIPUMEHEHME KOJITIOBUHTOBBIX
TEXHOJIOTUM ITPHU JTUKBUIAITAN
OTKPBITOI'O HE®TETA30OBOI'O ®OHTAHA
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includes the following operations: removal

of burnt-out equipment from the wellhead,
extinguishing fire, setting isolation valves on the
wellhead and killing of the well [1].

Depending on technical conditions of the
gushing hole and the power of the gusher the
following methods can be used to extinguish the
open gusher [2]:

* draining out gas to specially drilled inclined
holes;

¢ intensive extraction of gas from the bottom-
hole zone of the blowing well through specially
drilled inclined holes;

« waterflooding of gas zones;

« pumping kill fluids to the designed point of the
well bore;

» making an isolation bridge (artificial packer) in
the well bore;

* caving the hole with underground explosions;

* sealing the wellhead and its further squeezing
with kill fluids.

Sealing the wellhead and squeezing it with
kill fluids is the most frequently used method in
the fields of the Far North [3]. In order to seal the
wellhead isolation valves are set on the burning
wellhead of gushing well with the help of pulling
constructions, i.e. not extinguishing the fire on
the wellhead. In order to prevent inflammation
and damage to the isolation valves the wellhead is
sprayed through fire monitors [4].

As a rule, the fire monitors are installed at
regular distances around the wellhead along the
arc of 210-270 degrees, 6-8 m windward from
the wellhead, but not farther than 15 m. The
pressure in front of the shaft is 60-80 m. The
water jets are directed under the flame base and

E xtinguishing oil and gas gushers usually
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UKBUALINS OTKPBITBIX HEPTErA30BbIX (DOHTAHOB
OOBIYHO OCYIIECTBIISAECTCS IIYTEM OCBOOOXK/ICHUS
YCTbsI OT CTOPEBIIETO OOOPYAOBAHUS, TYILICHUS

OXKAPa, HABEJEHUS HA YCThE 3aIIOPHOM apMATyPHI U

IVIYIIEHUA CKBAXUHHI [1].

B 3aBUCUMOCTHU OT TEXHUYECKOTI'O COCTOSHU S
(POHTAHUPYIOMEN CKBAKUHBI U MOIITHOCTU (POHTAHA
IPUMEHSIOTCA CIAEAYIONUE METOABI IMKBUJAITUH OTKPBITOTO
HedTerazoporo poHTaHa [2]:

* OTBOJ] I'A34 B CIIEIIUAJIBHO NPOOYPEHHBIE HAKJIOHHBIE
CKBAXXKUHE,

* MHTEHCHUBHBII OTOOP a3 U3 IPU3A60MHON 30HEI
IUIACTA (DOHTAHUPYIOMIEH CKBAXKUHBI YEPE3 CIIEITUATIBHO
NPOGYPEHHBIE B 3TY 30HY HAKJIOHHO HAIIPABJIECHHbBIE
CKBAXXUHBI,

* 3aBOAHEHME ra30BOIO IIJIACTA;

3aKAYMBAHME XUJKOCTH IVIYIIEHUS B CTBOJI CKBA’KHMHBI HA

PACYETHOM PEXKUME;

* CO3[JaHUE U3OJIALMOHHOIO MOCTA (MICKYCCTBEHHOI'O
IIAKEPA) B CTBOJIE CKBAXKWUHBI;

* O6pyIIEHNE CTBOJIA C IOMOIIBIO MOJ3EMHBIX B3PBIBOB;

* IEPMETU3ALNSA YCThA CKBAKUHEDI C TTOCJIEAYIONIUM €€
32JJABJIMBAHHUEM *KUJTKOCTBIO [TTyIIEHH L.

Ha mecropoxaenuax Kpannero Cesepa galie BCEro
MPUMEHSAETCA METOJ, TEPMETUSALINH YCThS CKBA’KHUHBI C
MOCIEAYIOUINM €€ 32/JaBITUBAHUEM XUJAKOCTDBIO INIYIIEHUA
[3]. TIpyyeM repMeTU3aL A yCThA OCYILECTBIIACTCH
IIyTEM HABEAECHH A 3AIIOPHON APMATYPBI C IOMOIIBIO
PAa3JIMYHBIX KOHCTPYKIIMHU HATACKUBATEJIEIN HA ropAlee
YCThE (POHTAHUPYIOUIECH CKBAXKUHBI, TO €CTh O€3 TYIIEHUSI
MOXKAPa HA YCThE CKBA’KUHBL JIJ1 IPEAOTBPAIIEHUA
BO3MOKHOT'O BO3TOPAHUSA U ITOBPEXKAECHUA 3AITIOPHONU
ApMaTypPbl U HATACKUBATEJA IPETYCMOTPEHO OPOIIEHHE
YCTbsI CKBAKUHBI, KOTOPOE OCYIIECTBIIAETCA C IIOMOIBIO
J1apeTHBIX (NOXKAPHBIX) CTBOJIOB [4].

OOBIYHO J1APETHBIE CTBOJIBI PA3MEIAI0T PABHOMEPHO
BOKPYT YCTbs CKBAXXUHBI ITO Jyre 210—-270 rpaaycos ¢



[NPAKTHUKA

than are simultaneously sent upwards along the
gusher axis until the fire is extinguished. In case
the flame bursts downwards, the water spays are
reset and the attack repeats. In order to provide
simultaneous work, the leading spray is selected
and serves as orientation for the others [5].

The method was tested at extinguishing an
artificial gusher at the test range in Urengoi field.
The researchers discovered that regular location of
fire monitors is effective only in still weather with
the temperature over -10°C. When the temperature
is lower, water sprays produce a fog that hinders
effective spray management. The best solution is to
install fire monitors 2-3 m from each other. Even
under the temperature of -40°C fire teams see each
other. Besides, spraying with fire monitors should
be started at a distance of 15 m, but than the teams
should gradually approach the wellhead on a signal
of the leading team.

In its turn the wind improves visibility and
operative situation at the wellhead of the gushing
well. Yet in this case the teams should be located
closer to each other and approach the wellhead
windward [0].

Under conditions of impassability the isolation
valves are directed at the wellhead with the
help of rope slings and the so-called “tackling”,
which includes a light frame with a beam and
two bulldozers. The isolation valves are hung on
the beam and the bulldozers drag them to the
wellhead and direct the valves at the wellhead
with the help of rope slings. Such tackling provides
for shutting off operations in off-road conditions.
It is simple and doesn’t need big investment or
operational expenditures.

The well is killed by means of tubing located in
the well. Yet, their technical state after the gusher
is unknown. They often have break points. The
production string may also appear untight. In this
case the killing fluid delivered into the well may
not reach the pay zone and fail to kill the well.

This was the case with the gushing well Ne 450
at Fedorovsk Field (NGDU “Fedorovskneft”, JSC
“Surgutneftegaz”). The planned inspection of the
operating stock revealed a gas-oil flaw in the side
outlet of the X-mas tree head. The flaw had already
turned into substantial showings of oil, gas and
water. Well killing attempts made through the
tubing inside the well didn’t pay off. In spite of
600 m’ of liquid pumped into the well, it
wasn’t killed. It meant that either an oil string
or a production string was untight. During the
operations the gas-oil mixture self-ignited. The
gush didn’t have a regular form and couldn’t be
extinguished with regular methods.

That is why the X-mas tree was removed from
the wellhead in order to achieve a contact flame

4

HABETPEHHOMI CTOPOHBI HA PACCTOSHUU 6—8 M OT YCThsI, HO
He gaee 15 m. Hamop niepe; crBosioM — 60—80 M. BogsHbie
CTPYH CHAYAJIA BBOAATCSA I10J] OCHOBAHHE IUIAMEHU, 34TEM
OJJHOBPEMEHHO NNEPEMEIAIOTCA BBEPX IO OCH (DOHTAHA 10
IIOJIHOI'O TAIIEHU IVIAMEHU. B ci1y4dae npopbIBa IIJIAMEHU
BHU3 BOJAHBIC CTPYHU OITYCKAIOTCs B UCXOAHOE IIOJIOKEHUE,
U ATAKa MOBTOPSETCA. [I711 CHHXPOHHO PA0OTHI CTBOJIOB
BBIZIEJIAETCS OOAUH BEAYIINHI CTBOJL, 110 KOTOPOMY
OPHEHTHUPYIOTCS BCE OCTANBHBIE [5].

JanHasg METOJUKA ObLIA IPUMEHEHA IIPU TYIIEHUNU
y4eOHOro (pOHTAHA HA ONIBITHOM ITOJIUTOHE YPEHTOMCKOI'O
MECTOPOXAEHUA. BblJIO BBIABIEHO, YTO PABHOMEPHOE
pasmenieHue 1a(PETHBIX CTBOJIOB IPABOMOYHO TOJIBKO B
O€3BETPEHHYIO ITOT'OAY U IIPU TEMIIEPATYPE OKPYKAIOMIETO
BO3ayxa Bbile MUHYC 10°C. TIpu 601e€ HU3KOU TEMIIEPATYPE
OT BOJAHBIX CTPYI 00Pa3yeTCsa TyMaH, MEMAION U
OIIEPATUBHOMY YIIPABJIEHHUIO IIPOLIECCOM OPOILIEHUA.
OnTUMaIbHBIM BAPUAHTOM PA3MEIIEHUA TA(PETHBIX
CTBOJIOB SIBIAETCS COIMKEHUE UX JJO 2—3 M IPYT K IPYTy
(mazke Ipu TEMIIEPATYPE OKPYIKAIOLIETO BO3AYXad MUHYC
40°C tapeTHBIE PACUYETHI HE TEPAIOT APYT APYTA U3
BUIUMOCTH). Kpome TOro, opomeHue 1aeTHEIMUA CTBOJIAMUA
JEUCTBUTEIBHO HEOOXOAMMO HAYUHATD C PACCTOSHUA
OT yCTbs, PABHOI'O 15 M, HO HE OCTABATbCA HA MECTE, 4 I1O
KOMAaH/IAM BEAYIIETO TA(PETHOIO PACUETA OCYIIECTBIIATD
MOCTENEHHOE NTEPEMEIIEHHNE JIA(PETHBIX CTBOJIOB K YCTBIO
CKBA’KHHBIL.

B ¢cBOIO Ouepenb HATMYKME BETPA YIYYIIAET B3AUMHYIO
BUJIUMOCTD JIA(PETHBIX PACYETOB U ONIEPATUBHYIO
OOCTAHOBKY H4 YCThE (DOHTAHUPYIOUIEH CKBA’KHUHBL, HO
B TO K€ BPEMS TPEOYET, UTOOBI IA(PETHBIE CTBOJIBI OBLIIN
pa3MenieHbl 601ee KOMITAKTHO U C HABETPEHHOM CTOPOHHI [6).

Hasegenune 3anopHON apMaTypPhl HA yCThE
(POHTAHUPYIOUIEH CKBAKHUHBI B yCJIOBUAX O€3/10POKbS
OCYIIECTBIAETCA B OCHOBHOM C IOMOIIBIO KAHATHOI'O
HATACKHUBATEJA, TAK HA3bIBAEMON KAHATHON OCHACTKH,

B KOTOPYIO BXOZAT JIETKAS paMa C TPABEPCOU U /1BA
I'yCEHUYHBIX TpakTopa (O6ynbpno3epa). Ha rpaBepce
MOJABENIUBAETCA HABOANMAA 3AII0OPHAA APMATYPa, 4
TPAKTOPBI IPEAHA3HAYEHBI JJI IIOATACKUBAHUA K YCTBIO
CKBA’KUHBI 9TON PAMBI U HABEJIEHU A HA YCTHE 3AIIOPHON
APMATYPBI C ITIOMOIIBIO KAHATHBIX IETENb. TaKad KAHATHAA
OCHACTK4 OOECIEYNBAET BO3MOKHOCTD IPOBEECHUA
JIMKBHUJAIIMOHHBIX Pa0OT IIPU OTCYTCTBUU JOpor. OHA
IIPOCTA U HE TPEOYET OOIBIINX KAITUTAIOBIOXKEHUN U
IKCIUIYATALIMOHHBIX 3aTPAT.

IymeHune CKBAXKUHBI OCYHIECTBIISIETCS YEPE3
HAXOASAIIUECS B CKBAXKUHE HACOCHO-KOMIIPECCOPHBIE
TPy6bL. OTHAKO UX TEXHUYECKOE COCTOSHUE MOCJIE
(POHTAHA HEU3BECTHO, 3A4ACTYIO OHU UMECIOT PA3PBIBHL.
HerepMeTUYHON MOXET OKA34ThCA U SKCIIyaTAIJMOHHAA
KOJIOHHA. B 3TOM Ciy4ae 11oiaBaeMasi B CKBAXKHUHY JKHUJIKOCTb
IJIYIIEHUS MOXKET HE JOCTUYD IIPOAYKTUBHOI'O IVIACTA U HE
3AIVIYHINTD CKBAKUHY.

VIMEHHO TaKas CUTyalys CJIOKUIACh HA (DOHTAHUPYIOIECH
ckBaxnHE Ne 450 OeIOpOBCKOIO MECTOPOXKICHHU S
(HIAY «®egopoBcKHEPTH> OAO «CypryrHedreras»).
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jet, which spontaneously went extinct in a while.

Examination of the wellhead revealed a strong
abrasive deterioration of the surface string head.
The string head had to be dismantled and the
gas-oil fluid leaking from the well was set afire for
safety reasons. After the repeated fire extinguishing
isolation valves were set on the wellhead.

Under conditions of an untight oil string and
possibly untight production string the best solution
was to lower smaller wash-over tubing or coiled
tubing inside the oil string [7]. Since coiled tubing
diameter are smaller than the diameter of wash-
over tubing and, what is very important, bear fewer
risks because of their integrity in comparison with
the sections of wash-over tubing, a reasonable
decision to kill the well with the help of a coiled
tubing was taken.

The result was positive. The well was killed in
shorter terms than it could be killed with the help
of wash-over tubing.

For the first time in the history of Western
Siberia, an experiment on extinguishing oil and
gas gusher with the help of a coiled tubing unit was
made.
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IIpu n1aHOBOM OOCIEJOBAHNUU
IKCILIyaTAIIMOHHOTO (pOH/A

Ha 6OKOBOM OTBOZE TPYyOHOI
TOJIOBKU (POHTAHHOM apMaTypPhl
OBbLT OOHAPYXKEH I'Aa30HEPTAHON
CBUIIL, IEPEPOCIINT B IOCTATOYHO
MOIITHOE HE(PTETA30BOAONPOSABIICHHUE.
TTONBITKY INIYIIEHUSA CKBA>KITHEI
Jepes3 HAXOAAMUECS B CKBAXKTHE
HACOCHO-KOMITPECCOPHBIE TPYOEI
HOJIOKUTEIBHOIO 3 (PEKTA HE AAIH.
B CKBa)XKMHY OBUIO 3aKa4aHO 6oJiee
600 M3 )KU/IKOCTH, HO 3AITTYIINATD €€
HE yJ1aJIOCh, YTO CBUJETEIBCTBOBAJIO
O HETEPMETUYHOCTU JTUOO0 THU(HTOBOMH
KOJIOHHBL, JINOO 3KCITYATALTHOHHOMU
KOJIOHHBL B niporiecce pabor
MPOU3OIIJIO CAMOBOCIIJIAMEHEHNE
razoHedTaHou cmecu. POHTAH

OBL/I HEKOMITAKTHBI 1 HE TTO3BOJIAT
OCYIIECTBUTD €TI0 TYLICHUE
OOGBIYHBIMU CIOCOOAMH.

IToaTOMY OBLII OCYIIECTBIIEH COPOC
(POHTAHHOM APMATYPHI C YCThA, B
PE3YABTATE YETO OBbLIA MOJIYyIEHA
KOHTAKTHAs CTPYA IIJIAMEHU,
KOTOPAast CyCTsI HEKOTOPOE BPEMS
CaMONPOU3BOJIBHO MTOTYXJIA.

B npouecce o6cneoBanus
YCTbs 6bLI OOHAPYKEH CHUJIBHBIN
a6pa3uBHBINA N3HOC KOJIOHHOM
ron0BKU. [IpuioCh JTaHHYIO
KOJIOHHYIO I'OJIOBKY JJEMOHTHPOBATD,
a 1 o6ecredeHus 6€30MMACHOCTH PA0OT UCTEKAIONIYIO
U3 CKBAXKUHBI TA30HEPTAHYIO CTPYIO HOAXKEYD. [Tocne
MOBTOPHOTO TYHIEHHU OKAPA HA YCThE CKBA’KUHBI ObLIIA
HABEJIEHA 3AII0PHAA APMATyPA.

B yCJI0BHAX HETEPMETUYHOCTH JIM(PTOBOI KOJTOHHBI
U BO3MOKHOM HEr€pMETUYHOCTH IKCIUIYATALIMOHHOMN
KOJIOHHBI HAUOO0JIEE OIITUMAIBHBIM CITOCOOOM MOT OBl
CTAaTb CIYCK BO BHYTPEHHIOIO MOJIOCTD JTA(PTOBOM KOJIOHHBI
JIMOO IIPOMBIBOYHBIX TPYO MEHBIIETO JUAMETPA, IMOO
T'UOKOU TPYOBI KOJITIOOMHI'OBOM YCTAHOBKH [7]. B CBA3H
C MEHBIIUM JUAMETPOM I'MOKOM TPYOBI ITO CPABHEHHIO
C IMAMETPOM IIPOMBIBOYHBIX TPYO, a4 INIABHOE, B CBSA3U
¢ 601BIIEN OE€30ITACHOCTBIO CITYCKA FTMOKOU TPYOBI ITO
IIPUYUHE €€ LEJTOCTHOCTH IO CPABHEHMIO C CEKLITMOHHOCTBIO
IIPOMBIBOYHON KOJIOHHBI, 6bIJIO IIPUHATO JOCTATOYHO
O060CHOBAHHOE PENIEHHE: IIPOBOAUTD INTYIIEHNUE CKBAXXUHBI
C IIOMOIIBIO 'NOKO TPYOBI.

Pe3ynpraT OKa3aJ1Cs IOJNIOKUTENBbHBIM. CKBAKUHA OblIa
3aI71yLICHA, [IPUYEM B 60J1€€ KOPOTKHE CPOKH, YEM €CJIU Obl
IJIYIIEHUE IPOBOJNUJIOCH C TIOMOIIIBIO IPOMBIBOYHBIX TPYO.

BriepBble Ha MECTOPOXACHUAX 3a11aJHON CUOMPHU OBLI
IIPOBE/ICH AKCIIEPUMEHT I10 JINKBU/IAIIH OTKPBITOI'O
ra30HEeMTIHOrO (POHTAHA C HOMOIIBIO TUOKOM TPYObI
KOJITIOOMHI'OBOH YCTAHOBKHU.



B 3gpy6e)KHoi1 TexHosorum
Aobblyn HepTn nraza

c cepeaunHbi 60 ronos
MpOoLLIIOro BeKa MpUMeHSsIeTCS
rmbkasi HacocHo-
KomnpeccopHas Tpy6a (FTHKT)
unu «Kontro6uHr.

While analyzing the results of the works, some
disadvantages of the implemented method can be
observed.

Setting isolation valves was done after
extinguishing the fire with fire monitors. As a
result the emergency works took longer time and
valuable hydrocarbon resources were lost.

According to the authors, there was no need in
removing the X-mas tree from the wellhead and
coiled tubing could be used to kill the well from
the very beginning. While a coiled tubing unit
was approached and assembled on the wellhead,
spraying of the wellhead could be already
underway through the same coiled tubing.

Nevertheless, the experience suggests the
following method of extinguishing the oil and gas
gusher.

The X-mas tree should be removed from the
wellhead with the help of cannon. The oil and
gas gusher should take a regular form. Than
isolation valves are set on the wellhead with the

AHaMM3UpPys PE3YIABTATHI PAOOT, CJIEAYET OTMETUTD
HEKOTOPBIE HEJOCTATKHA IPUMEHEHHOM TEXHOJIOTHH.

HasepeHue 3a110pHOUA apMATyPbl OCYILECTBIIAIOCH
MOCJIE TYIIEHUS OXKAPA TAPETHBIMU CTBOTIAMH, YTO
MIPHUBEJIO K YBEJIMYEHHUIO NIPOAO/IKUTEIBHOCTH aBAPUITHO-
JIMKBH/IAIIMOHHBIX Pa60T 1 6€3BO3ME3THON TOTEPE
LIEHHENIIIETO YITIEBOAOPOJTHOIO ChIPbA.

I1o MHEHHIO aBTOPOB, HE OBLIIO HEOOXOAUMOCTHU B
cbpoce POHTAHHOI APMATYPHI C YCThbA (POHTAHUPYIOMIEN
CKBA’KHUHBI, MOKHO OBIIO CPa3y OCYIIECTBUTD INIyIIEHHE
CKBA’KHUHBI C IOMOIIBIO THOKOM TPYOHL IIpr 3TOM Opomenue
YCTbs CKBA’KMHBI MOJKHO OBLJIO OBl HAYATh YEPE3 CAMY
I'HOKYIO TPYOY yKe B IIPOLIECCE MOABE3AA U MOHTAXKA
KOJITIOOMHI'OBOH YCTAHOBKH HA YCThE CKBA’KMUHBL

TeMm He MeHee ITOTyYEHHBII ONBIT ITIO3BOAET
PEKOMEHIOBATD JIMKBUAALIMIO OTKPBITOI'O HE(PTETa30BOTO
(POHTAHA CIEAYIOMMUM OOPA3OM.

C mOMOMIBIO MYIIKH OTCTPEIUTb U COPOCUTB C
YCTbA (POHTAHHYIO ApMATYpPy. [TONy4YnTh KOMOAKTHBIA
HedTEra3oBbId (POHTAH. HaBecTH Ha yCThe (DOHTAHUPYIOMIEN
CKBA’KHMHBI C IOMOIIBIO KAHATHOI'O MJIA TUAPABIMYECKOIO
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practice

help of sling or hydraulic constructions, preferably
a swivel joint. During the process constant
spraying is performed with the help of flexible
pipes, installed on the frame and beam of the
covering construction (patents of RF Ne2231627,
Ne2261982, application of RF Ne2008111386).
After that the well is killed with coiled tubing
lowered inside the oil string by the coiled tubing
unit.

Thus, the authors suggest 2 new method of
shutting off oil and gas gushers in conditions
of Far North with a coiled tubing unit without
preliminary fire extinguishing. The new
technologies combined with the methods that are
already in use will provide for fast extinguishing
of open oil and gas gushers occurring during
construction, exploitation and service of the wells
even if there are no roads around. The method
will also curb losses of valuable hydrocarbon
resources, guarantee environmental safety of the
territories adjoining oil and gas fields.
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HATACKUBATEIS, IPEAIOYTUTEIBHO MAPHUPHOIO, 3AIIOPHYIO
apMaTypy C HOCTOSIHHBIM OPOIIEHUEM YEPE3 CIIEIINATBHBIE
rUOKME JIAHTH, PA3MEIIECHHBIE HA PAME U TPABEPCE
HATACKUBATES (TaTeHTHI PP Ne2231627, Ne2261982,
3asiBKa PO Ne2008111386). 3arymnTh CKBaXKUHY CITYCKOM
BO BHYTPEHHIOIO MOJIOCTb HAXOJAIIEHCS B CKBAXKUHE
JIU(PTOBON KOJIOHHBI THOKOU TPYOBI KOJITIOOMHT'OBO
YCTAHOBKH.

TaxuM 06pa3oM, JJIs yCIIOBUIT MECTOPOXKICHUH
Kparinero Cepepa aBTOpaMHU IIPELJIATAETCS HOBBIM METO/
JIMKBUAIIMU OTKPBITBIX HE(PTEra30BbIX (POHTAHOB
C IPUMEHEHUEM I'MOKOI TPYOBI KOJITIOOMHI'OBOH
YCTAHOBKH 0€3 NIEPBOHAYAIIbHOTO TYHIEHUA OXKAPA.
HoBast TEXHOIOT U HAPAY C Y’KE OCBOEHHBIMU IO3BOIUT
B KpaT4auIlre CPOKU JIMKBUAUPOBATH OTKPBITHIA
HeMTEra3oBbIA (DOHTAH, BOZHUKIIINI B IPOLIECCE
CTPOUTENBCTBA, SKCIIYATALUU UJIU PEMOHTA CKBAXXHH,

B TOM YHCJIE€ IPHU OTCYTCTBUU 4BTOMOOUJIBHBIX JOPOT,
COKPATHUTD 0€3BO3BPATHBIE TOTEPH [IEHHENIIIETO
YIVIEBOJOPOJHOTO ChIPbs, 00ECIIEYUTD IKOJIOTUIECKYIO
0€30IMACHOCTD IIPUJIETAIOIUX K MECTOPOXAECHUAM HEPTHU
U I'a3a TEPPUTOPUN.
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Two Million Tons by S1de-TraCks

STV

JABa MIWLTHOHA TOHH'B opI;I L
CTBOIAM]

| i
a0

N. KARTASH, BelNIPIneft H.KAPTAIIl, BetHUIIUHEDTH

present RUE PA Belorusneft is at Hacrosee Bpems PYITTIO «benopycHe(PTh>
A tsuch level of development when HAXOJUTCS HA TAKOU CTA/IUU PA3BUTHSL, KOTJ]a 6€3

maintenance of stable level of oil BHEZIPEHHUS COBPEMEHHBIX METO/IOB PA3PA0OTKH,
production would be impossible without HAMPABJICHHBIX HA JJOU3BJICYEHNE OCTATOYHbIX 34I14COB,
introduction of up-to-date exploitation HOAJEPKAHHUE CTAOMIBHOT'O YPOBHA HE(PTENOOBIYH OBLIO
methods aimed at recovery of remaining OBl HEBO3MOXKHBIM. [TO3TOMY HapAy C TPAJUIIMOHHBIMUA
reserves. That is why such methods as electric MeToaamMu (OypeEHNE HOBBIX CKBAKUH, OPIaHU3ALIH
and vibration effect, thermal and acoustic CHCTEM NOAJACPKAHUS TIJIACTOBOTO JIABJICHUS U
treatment, terrigene zone fracturing and BBITECHEHUE HE(DTU 3aKAYUBAEMOU BOION) TPUMEHSIOTCS
hydrochloric acid fracturing of carbonate U TAKHUE, KAK AJIEKTPO- U BUOPOBO3/IECTICTBHE,
formation are used along with conventional AKYCTHYECKHE U TEMJIOBBIE METO/IBL, F'H/IPOPA3PHIB
ones (drilling of new wells, reservoir pressure TEPPUTEHHBIX IIJIACTOB M COJITHOKHUCJIOTHBIN PAa3PbIB
maintenance and oil displacement by injected KapOOHATHBIX IUIACTOB U T.JI. OTHAKO MAKCUMAJIbHBIH
water). Still best results were achieved after 3(PEKT NOyYEH OT BHEPEHUSA [IByX OCHOBHBIX HOBBIX
introduction of two main new methods — side- METOMOB: 6yPEHHS BTOPBIX CTBOJIOB U MEPOIIPUATHUI IO
tracks drilling and activities on oil recovery MOBBIIIEHUIO HE(PTEOTAAUH 3ATIEKEL.
enhancement. Ha jaHHBI MOMEHT B OObEIMHEHNH «BetopycHEPTD>

Up till now two million tons of hydrocarbons 13 BOCCTAHOBUTEJIBHBIX CKBA’KMH METOJIOM OyPEHH A

were produced in Belorusneft from reductive BTOPOT'O CTBOJIA JOOBITO /1BA MUJIJIMOHA TOHH
wells by the method of lateral drilling, or YIJIEBOJOPOAHOTO ChIPba. Kazanock Obl, HEGOIbIINE
sidetracking. It should seem that the amount 06'BbEMBI 34 JIECATH HEITOJIHBIX JIET CUCTEMHOI'O OCBOEHH S
is not great for almost ten years of systematical JIAHHOM TEXHOIOTUU. OJJHAKO 34 F'OIAMU HAIIPSKEHHOM
mastering of this technology. Still there have PaboThI — APKUE MHKEHEPHBIE HAXOAKH, YAAYHbIE
been significant achievements during the TEXHOJIOI'MYECKHE PEMIEHNA, LIENBII (PJIOT 3(PPEKTUBHO
years of hard slog: brilliant engineering boons, PaboTaONEN TEXHHUKH, KOMAaH/1d KBAJIM(PULTTPOBAHHBIX
successful technological solutions, the whole CHEUATUCTOB. HAKOIJIEH OTPOMHBIN OITBIT B CJIOKHBIX
fleet of efficiently working machinery, and the I€OJIOTMYECKUX YCIOBUAX [IpUNIATCKOro nporuoa,
team of qualified personnel. Broad experience 4TO, ITO CyTH, SIBISETCS OECLIEHHBIM JIOCTOSIHHEM
was gained in the challenging geological OO'bEIUHEHIS.

32 No3 (025), September/Centa6pn 2008



DPETrUOHBI

conditions of Pripyat
trough which is, in
substance, invaluable

Target programme aimed at
reconstruction of idle well
stock, which was adopted in

E;?f;;g of the 1998, became a new stage in
Evolut?én of the mastering of the method. It
methodisoneof the  Was in 1998 when experience
aspects of many- of the previous years, often

faceted industrial gained by trail-and-error
activity of the method, made it possible to

company. Its content
is not crucial only due
to the fact that real oil
is produced, which
has become essential
support in fulfillment
of production plans. We witness painstaking
work of well workover technicians, institution
personnel, geologists, geophysicists, oil-and-
gas-recovery professionals and other staff
members who have made one of the methods
of geological and engineering operations the
most effective means of additional oil recovery.

At the end of 1997 during one of the
meetings in the institute BeINIPIneft preferable
directions of additional oil recovery increase
were discussed. It was then when the question
of fundamental changes in the lateral drilling
technology as one of the most promising
opportunities to insure production was raised.
It can’t be called an absolutely new one for the
enterprise: in early 1990s workover team of
NGDU Rechitsaneft drilled five side-tracks in
the wells of Ostashkovichsky, Zolotukhinsky
and Yuzno-Ostashkovichsky fields. Their
efficiency proved to be low.

Still it was vitally important to get back to the
previous methods in order to keep production
at the set level. Target programme aimed
at reconstruction of idle well stock, which
was adopted in 1998, became a new stage in
mastering of the method. It was in 1998 when
experience of the previous years, often gained
by trail-and-error method, made it possible
to introduce systematic, carefully planned
activities, which proved chosen priorities to be
right ones.

One can outline
several stages in the
history of lateral

planned activities, which

right ones.

introduce systematic, carefully

proved chosen priorities to be

MpuHaTasa B 1998 r. ueneBas Nnporpamma
NO BOCCTAHOBNEHMIO TIMKBUAMPOBAHHOIO

DBOJTIOINS METO/IA — BCET'O JINIIb CTPAHUIIA B
JIETOITHCU MHOT'OI'PAHHOM ITPONU3BO/ICTBEHHON
JlesITeNIbHOCTU NpeanpusaTus. Ee copeprkanne
MHTEPECHO HE TOJIBKO TEM, UTO B UTOIE IIOJIYUECHA
peanbHast HEPTh, CTABIIAS CYIIECTBEHHBIM ITOICIIOPhEM
B BBITIOJTHEHUU IPOU3BO/ICTBEHHBIX IIJIAHOB. Ilepes
HAaMH PACKPBIBACTCS KDOIOTINUBBIHN TPY/, PEMOHTHHUKOB
CKBaXUH, COTPYJHUKOB UHCTUTYTA, I€OJIOTOB,
reo(PHU3UKOB, CIIEIIUAIUCTOB HEPTEra30106bI4H,
Pa6OTHUKOB JAPYTUX CITYKO, KOTOPBIE CBOUMH
HACTOHYHBOCTBIO U YCEPANEM CAEIAIUN OIUH U3
METOJJOB I'€OJIOTO-TEXHUYECKUX MEPOIPUATHI
3(PPEKTUBHENIIUM CITIOCOOOM JONOTHUTEIBHOMN
JIOOBIYH HE(PTHU.

B xoH11e 1997-10 Ha OJHOM U3 COBENTAHUI B
BbenHUTIMHEPTD PacCMaTPUBAIUCh IPUOPUTETHBIE
HAIIPAaBJIEHUS IO YBEIMUYEHUIO JONOTHUTENBHBIX
06'bEMOB 1I00bIYU. TOT/14, UTO HA3BIBACTCS,
pe6POM BCTAJI BOIPOC O KOPEHHBIX U3MEHEHUAX B
TEXHOJIOTUU OYPEHHUS BTOPBIX CTBOJIOB KAK OJJHOM 13
EPCIEKTUBHECHIIINX BO3MOXKHOCTEH CTAOMIN3AITUN
NO6BIYU. AOCOIIOTHO HOBBIM AJISI OO'bEIUHEHUS
Ha3BaTb €0 ObLIO HEJIb3s. Beab enre B Havane 90-x
LIEXOM KallUTaJIbHOrO peMoHTa HITY «Peunniane o>
OB IPOOYPEHDI AT BTOPBIX CTBOJIOB HA
CKBaXXUHAX OCTAIMKOBUYCKOI'O, 30JI0TYXUHCKOI'O
U IOKHO-OCTAMKOBUYCKOI'O MECTOPOXKACHUN. FIX
3(PHEKTUBHOCTb OKA32J1ACh HU3KOM.

Ho »KM3Hb 32CTaBUJIA BHOBb BEDHYTHCA K,

Ka3aJIOCh OBl, YK€ IPOHJIEHHOMY Ty TH, HAI0 OBLIO
VAEPKUBATD JOOBIYY HA 32JAHHOM YPOBHE. [TpuHATasA
B 1998 1 Lies1eBast nporpaMma 1o BOCCTAHOBJIEHUIO
JIMKBUJJUPOBAHHOT'O (DOH/IA CKBAXKMH CTAJId HOBBIM
3TAIIOM B OCBOEHUH MeToaa. UmeHHO ¢ 1998-r0
HAKOIIJIEHHBIIN ONBIT IPEABIYITUX JIET, 3a9aCTYIO
IIOJIYYEHHBINA METOIOM ITPOO U OIMIUOOK, TTO3BOJIUII
BBITHU HA CUCTEMHYIO, YETKO CIUIAHUPOBAHHYIO
JIEATENBHOCTD, TOATBEPAUBIIYIO IPABUIBHOCTD
N36pPAHHBIX IPHOPHUTETOB.

B ucropun 6ypeHus BTOPBIX CTBOJIOB B benapycu
MO’KHO BBIIEJIUTb HECKOJIBKO 9TAIOB. [IepBbIl BKIIOYAET
nepuoz ¢ 1990-ro o 1997-, Korjga BTOPBIMU CTBOJIAMH,
KAK Y2K€ YIIOMHUHAJIOCH BBIIIE, ObLIN IPOOYPEHBI
5 CKBa>KHH. BypeHue BTOPBIX CTBOJIOB OBLIIO BBI3BAHO
HaJIMYUEM HA 3300€ METAJLIA, YTO HE MO3BOJIAIO
BECTH PEMOHTHBIE PAOOTHI B CKBAXKUHAX JIJIS
BOCCTAHOBJIEHHSI OCHOBHOI'O CTBOJIA.
Bropele CTBOIBI 326y PUBAINCH
MaJIOMOIIHBIMH YCTAHOBKAMH, ObLIN
HEOPUEHTUPOBAHHBIMH, JIJIMHA UX

drilling in Belarus. The
first one is from 1990

¢poHAa CKBaXKMH CTana HOBbIM 3Tarnom
B ocBoeHnn metopa. imeHHo ¢ 1998-ro
HaKOMNEHHbIW ONbIT NpeablayLWmX NeT,

cocrasisana scero 10-50 MeTpos.
3aKaHYUBAJIMCh 3TH CTBOJIbI OTKPBITBIM

to 1997, when five side-
tracks were drilled,

as it was previously
mentioned. Side-
tracking was chosen

because there was NPUOPUTETOB.

3a4acTyto NONyYeHHbIN «MeToA0M NPob u
OLIMOOK», MO3BOJINN BLINTU HA CUCTEMHYIO,
4YeTKO CMNIAaHMPOBAHHYIO AeATENIbHOCTD,

NOATBEPAVBLLYIO NPABUILHOCTL M3OPAHHBIX o ckpasi. Byperne BTophix

3260€M 6€3 CITYCKA «<XBOCTOBHUKOB.
Bropont aran Haunnaerca c 1998,

C IIPUHATHA LIEJIEBOM [ IporpamMmmsbl o

BOCCTAHOBJIEHUIO INKBUAHMPOBAHHOI'O

CTBOJIOB UMEJIO CBOCH 1IEJIBIO pemecHue
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metal in the bottomhole, so no well intervention
was possible in order to reconstruct the main
bore. Lateral drilling was accomplished with the
help of light-weight units, it was non-oriented
with the bore length of 10-50 meters. New holes
were completed as uncased boreholes without any
liners.

The second stage began in 1998 when the
target programme aimed at reconstruction of
idle well stock was adopted. Lateral drilling was
to solve three main problems: reconstruction of
the designed well pattern; lateral drilling in zones
where isolation squeeze cementing work didn’t
give the desired effect; reconstruction of idle
prospect and exploratory wells which were out
of use.

It was preceded by considerable analytical
work. Since 1997 the whole producing well
stock has been reconsidered. There were 1,443
drilled wells in balance of NGDU Rechitsaneft,
689 of them were idle, among them 479 on
geological grounds and 210 on technical ones.
Replenishment to the producing stock was
to be chosen from these idle wells. The main
criteria for choosing this or that well included
the amount of remaining reserves per one well
of producing stock, presence of idle wells on the
field, necessity to reconstruct the designed well
spacing pattern, presence of residual oil-filled
formations according to downhole logging data,
the design of the well.

Programme implementation began at bigger
fields — Rechitskoye and Ostashkovichskoye; they
can be characterized by fairly low occurrence
depths of oil reservoirs and optimal well position,
which gives reasons to expect stable well
production rate. It is worth mentioning that two
wells from this first stage, 188 Rechitskaya and
250 Ostashkovichskaya are still working, and
their production is up to 130,000 tons according
to the middle of 2008. Expenses on their drilling
have paid off long ago, and now the wells
produce net profit.

Even the first successful results have shown that
new method is worth making use of; it can help
to complete assigned tasks efficiently. We have
seen that about 100 wells could be reconstructed,
and it would help to increase producing stock
by 20%, which would consequently lead to oil
production increase. That was the situation
which characterized technical improvement of
the drilling process itself. Tasks kept becoming
more and more complicated, and in 2001 we had
already started lateral drilling in all fields, moving
deeper.

Lateral drilling was not quite simple, still
the first development stage proved to be most
painstaking. There was no experience in

34 Ne3 (025), September/Centa6pn 2008

TPEX IMIABHBIX 33/1a4: BOCCTAHOBJIEHUE IIPOEKTHOU CETKU
CKBA)KHH; OYPEHUE BTOPOT'O CTBOJIA HA YYACTKE 3AJIEIKEH,
1€ U30JIAIIMOHHBIE PA6OTHI HE 1aBAIN 3(P(PEKTA;
BOCCTAHOBJIEHUE JIMKBU/IMPOBAHHBIX TOUCKOBBIX 1
Pa3BEIOYHBIX CKBAXXWUH, HE OBIBIINX B KCILJIyaTAll M.
DTOMY IIPEAMIECTBOBAJIA OOJIBIIASA AHAIUTUYECKAS
pabota. HaunHas ¢ 1997 roga OpU1 IEPECMOTPEH BECh
(hOH[1 AEUCTBYIOMUX CKBAXXUH. Ha 6anmance HTTY
«PeynijaneTb» TOra YUCIUNIOCH 1443 mpoOypeHHbIE
CKB>KHMHBI, B TOM YHCJIC JIMKBUTUPOBAHHBIX 689, M3 HUX
I10 T€OJIOTUYECKHM IIPUYMHAM — 479, IO TEXHUYECKUM —
210. BOT 13 3TUX YIIEAINUX «B OTCTABKY» CKBAXKUH U
Ha/10 OBLIIO BEIOPATH NOIOJIHEHUE 151 IEUCTBYIOMIETO
pona. IX cCOOUPATNUCH BOCCTAHABINBATD METOJOM
OypeHUs BTOPOro CTBOJIA. OCHOBHBIMU KPUTEPUSAMHU JJI
OT60pA CTAIN: BEJINYUHA OCTATOYHBIX 3a11ACOB HA
1 cxkBaxXMHY AEHUCTBYIOMETO (DOH/A, HAJIMYUE HA 3AJICKU
JIMKBUJUPOBAHHOTO (POH/IA CKBAKHUH, HCOOXOJUMOCTD
BOCCTAHOBJIEHUS IPOEKTHOM CETKU CKBA’KUH, HAJIMYUE
B pa3pese, 1o AaHHbIM [ITH, HEBBIPAOOTAHHBIX
HE(PTEHACHIIIECHHBIX IIJIACTOB, KOHCTPYKLIMA CKBAKUHBL
PaboTs! o peanuzanuu [IporpaMmbl HAYAJIUCh HA
HanuboJjIe€ KPYIIHBIX MECTOPOXIEHUAX — PEUMIIKOM 1

Figure 1 — Mobile Drilling Unit K-125
Pucynox 1 - Moouasuasn 6ypoean ycmanosxa K-125
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Figure 2 - Drilling New Wellbores in Belarusneft Company in 1998-2007
Pucynox 2 - Bypenue no6wvix cmeonos no PYII 10 «Benapycuedpmo» 1998-2007 zz.

construction of such wells. Little experience in
this sphere could be shared with Russian colleges.
In a word, we had to start from scratch, and the
first results could hardly be called optimistic.
Many personnel members were quite skeptical
about the innovation; they considered it to have
no prospects. They had a certain right to think
so — we hardly had any equipment to conduct
such operations. A-50 units, which were not
suitable for the purpose, had to be used; washing
out of the well was fulfilled by cementing units.
There was also no equipment for drilling mud
cleaning, whipstock orienting and borehole
curving management. We had lost connection
with enterprises producing materials and drilling
equipment. Production lacked casing, required
boring heads, bottom-hole engines. Moreover,
a certain amount of qualified workers, which
had experience in Western Siberia, were about
to be made redundant. Certain means to reduce
expenses on well construction were to be found.
One of the most complicated tasks was to cut
out a special hole at the depth of 1.5 - 2.0kmina
metal production casing, the so-called “window”,
which served to place drilling tool with the
boring head. This drilling tool was to be directed
to the target point; otherwise billions rubles
would be spent for nothing. Special telemetry
systems were required to direct drilling tool
movement, but nobody produced them in CIS.
Specialists of BelNIPIneft and scientific
development and production center Potentsial
(Kharkov) have developed their own measure-
while-drilling systems 127 and 108 mm in
diameter. Almost all activities on their testing,
maintenance and borehole curving management }

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Peunrnkas u 250
OCTanKOBHUYCKA4,
paboTaoT 10
HACTOSIIIIETO BDEMEHH,
U 106bIYa TTO HUM Ha
cepenuny 2008 1. cocrasiseT 130 TBIC. T. 3aTPaThl HA UX
OypEeHUE 1aBHO OKYIIJINCh, U CEMYAC CKBAKUHBI 1AI0T
YUCTYIO IPHUOBLIb.

ViKe IIEPBBIE NTOJIOKUTE/IbHBIC PE3YABTATHI TOKA34JIH,
YTO HOBBIM METOJ] HAJJO OPATh HA BOOPY>KEHUE,
C €r0 NOMOIIBIO MOYKHO OBUIO 3(P(PEKTUBHO PEMIATH
IIOCTABJICHHBIC IIEPE] IPOU3BO/ICTBOM 3214 H.
MBI YBU/IE/IH, YTO MOXKHO BOCCTAHOBUTD IOPSKA
100 CKBaXW1H, 4 3TO NIO3BOJIUT YBEIUYUTD JOOBIBAIOI NI
o Ha 20 % U, ECTECTBEHHO, OO'BEMBI JOOBIYU
He@TU. BoT HAa TAKOM (POHE HAYAIACh TEXHUYECKASL
MOJIEPHU3AIIHS CAMOTIO IIPOIIeCCa OypeHus. 3aaUn
BCE YCJIOXKHSAIMCD, 1 yKe B 2001 rogy MbI CTaIn
OCYIIECTBIIATH POBOJIKY BTOPBIX CTBOJIOB Ha BCEX
MECTOPOXKJECHUAX, YXOZIS HA GOJIbIINE [TTYOUHBDL

ITpOBOIKA BTOPBIX CTBOJIOB [1aBAJIACh HEJIETKO, HO
©0J1€€ BCETO YCHUIIMU U 3aTPAT HOTPEOOBATIOCH HA
IIEPBOM 3TAIE—3TAIlE CTAHOBJICHU. He 6b1JI0 ONbITA
PabOTHI B CTPOUTENBCTBE TAKUX CKBAXKUH. HeMHOTOE
B 3TOI O6/IACTH MOKHO OBLIIO TO3AUMCTBOBATD Uy
KOJLIET-POCCUSH. CJIIOBOM, HAYMHATDb [IPUILIIOCH TOYTH
C HYJISI, U TIEPBBIE PE3YIBTATHI HE JABAJIM IOBOAA IS
ONTUMM3MA. MHOTUE CIELTUATIHUCTBI IPEAPUATHS
K HOBOBBE/ICHUIO OTHOCHJIMCh CKEIITUYECKH,
CUnTAA METOJ 6ECIIEPCIEKTUBHBIM. TaKas TOUKA
3PEHUS UMENA IPABO HA XKU3Hb: 0O0PYJOBAHUS JIJIS
IPOBEJICHU S TOAOOHBIX pa6OT HE 6BLI0. [IPUXOINIIOCH
UCMOJIb30BATh HE NPUCIIOCOOIEHHBIE 111 3TO 1IE€/IN
YCTaHOBKM A-50, IPOMBIBKY CKBAKWH OCYILICCTBIISAIN
LHEMEHTHUPOBOYHBIMU arperaraMu. OTCyTCTBOBAJIO U
060pPYAOBAHUE A1 OUHUCTKU OyPOBBIX PACTBOPOB, U
JUISI ODUEHTUPOBAHUS OTKJIOHUTENIEN U YIIPABJICHUS
UCKPUBJIEHUEM CTBOJIA CKBAKUH. [IpEPBAINCD CBSA3U C
32BOJIAMU-U3TOTOBUTENSIMU MATEPHUATIOB U OYPOBOTO
o60pynoBanus. IIpOU3BOACTBY HE XBATAJIO OOCAJHBIX
TPyO, HY’KHBIX JIOJIOT, 3a00MHBIX ABUTATENEN. KpoMme }
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were fulfilled by the institute personnel
immediately at the drill site.

Lateral drilling has become significantly
more effective after acquisition of new heavy-
payload foreign mobile drilling units. Up-to-
date equipment, gained experience, mastered
technology which includes application of the best
foreign innovations gave a chance to get second
wind and insure a real break-through in mastering
the method.

Specialists of BelNIPIneft and scientific development and
production center Potentsial (Kharkov) have developed their
own measure-while-drilling systems 127 and 108 mm in
diameter. Almost all activities on their testing, maintenance
and borehole curving management were fulfilled by the

institute personnel immediately at the drill site.

In September 1997 we had a Canadian mobile
drilling rig K-125, which is more effective than
that of Romanian origin (figure 1). From that time
on we had an opportunity to fulfill complicated
workover in almost every well. In 2000 we
acquired a high-powered American unit HR1-500,
and two more ones in 2001. Time required quick
technical upgrade and, naturally, considerable

36 Ne3 (025), September/Centsiops 2008

TOT'O, TOTOBUJIOCh COKPAIIEHUE YUCIEHHOCTH
KBATU(PHUIIUPOBAHHBIX PAOOTHUKOB, ITPOIIEAIINX
Koy 3anagaHor Cubupu. Haj1o 661710 UCKATh ITyTU
CHMDKEHHSA 3aTPAT HA CTPOUTEIBCTBO CKBAKHH.

OnHOM N3 CIOKHBIX 327129 CTAJIO BBIPE3AHUE
B METAJUIMYECKOM IKCIUTYyATALIMOHHOU KOJIOHHE
Ha ry6uHe 1,5-2,0 KM CIEIUaJIBHOI'O OTBEPCTHS,

T.H. «<OKHa», B KOTOPOE 3aTEM IIPOXOANII 6yPOBOIT
UHCTPYMEHT C JOJTOTOM. DTOT 6y pOBOH HUHCTPYMEHT
JIOJIZKEH OBITh HAIIPABJIEH B IIPOEKTHYIO TOUKY, 4
€CJIN 3TOT'O HE CIIYYUTCS — MUJUIMAP/BI pyOIIeH
OylyT BBIOPOIIEHBI BITYCTYIO. 1151 yIIPABJICHUS
JIBIDKEHHUEM OYPOBOI'O MHCTPYMEHTA HY KHBI ObLIIN
TEJIEMETPUUECKHE CUCTEMBI, 4 UX HA IIPOCTOPAX
CHI HUKTO HE NPOU3BOJ UL

Crnenyanuctsl bemHUTTMHe)Th 1 XapbKOBCKOT'O
HIIO dloTeHnuan pa3paboTaau COOCTBEHHBIE
TEJECUCTEMBI — AUAMETPaMu 127 n 108 Mm.
IMpakTU4ecKku BCe PabOTHI IO UX UCIBITAHHUIO,
O6CIYKMBAHUIO, 4 TAKXKE YIIPABJIEHUIO UCKPUBJIEHUEM
CTBOJIA CKBA’KMHBI HETTOCPEACTBEHHO HA OYPOBOM
JI€JIAIN COTPYAHUKA UHCTUTYTA.

3HAYUTEJIBHO ITOBBICUIACHE 3(PPEKTUBHOCTD
OypEHMS BTOPBIX CTBOJIOB C IIPUOOPETEHUEM HOBBIX
UMIIOPTHBIX MOOWUJIBHBIX OYPOBBIX YCTAHOBOK
60JIBPIION I'PYy30IIObEMHOCTHU. COBPEMEHHAS TEXHUKA,
IIPUOOPETEHHBIN ONBIT U HAPAOOTAHHAS TEXHOIOI' U
C IPUMEHEHUEM HOBEHIINUX PA3PAOOTOK BEAYIIINX
33apYyOEKHBIX [IPOUZBOJUTENEN OYKBAJIBHO OTKPbLIN
BTOPOE JBIXAHHUE, OOCCIICUNB HACTOSIIUI IIPOPHIB B
OCBOEHHU METOJA.

B cenTsabpe 1997 1. nOABUIICS KAHAICKUHM MOOHJIBHBIN
Oyposoii cranok K-125, 6onee a(ppeKTUBHBIM, yeM
«pPYMBIHKU»> (pUC. 1). MBI MOIVIM TENEPb BBIIOIHATD
CJIOKHBIE PEMOHTHO-BOCCTAHOBUTE/IbHBIE PAOOTHI
MIPAKTUYECKH HA JIIOOOU CKBaXKMUHE. B 2000 1
NIPUO6PETEH MOLIHBIN AMEPUKAHCKMH cTaHOK HR1-500,
B 2001 1. — emye aBa. BpeMsa Tpe6oBaIo OBICTPOIO
TEXHUYECKOT'O IEPEBOOPYKEHUS U, PA3YMEECTCH,
OOJIBIINX BJIOKEHUI. [IPHO6GPETATH CTOJIBKO
JIOPOTrOCTOSIIIEN TEXHUKU 1 O60PY/IOBAHM S ITO3BOJINIA
IIPOrpaMMa UMIIOPTO3AMEICHUS.
320KEAHCKHE YCTAHOBKU NIPUOBIBAIN K
HaM «B YCEYEHHOM BH/Ie». [IpHo6peTanuch
6a30BbIC OJIOKU, TTO/BEMHUKU, MAYTHI,
OypOBBIE HACOCHL 32TEM COBMECTHO C
ITO «CefCMOTEXHUKA» U3I'OTABIUBAINCH
OJI0KM OYUCTKH 6ypPOBOT'O PaCTBOPA,
3HEPTrETUUYECKHUE YCTAHOBKY, IPyTOe
060pyAoBaHME. TaKOM TOAXO/ K TOAO60OPY
TEXHUKH U OO0OPYAOBAHUS IIO3BOJINII HE TOIIBKO
PaYUTENIBHO UCIIOIb30BATh BBIICJICHHBIC CPE/ICTBA,
HO U OII'THMAaJIbHO IPUCIIOCOOUTD UX K HAIITUM
I'€OJIOTUYECKUM YCIOBHSIM.

IIporpaMma BOCCTAHOBJIEHUS IMKBUUPOBAHHBIX
CKBa>XXUH 1998 roj1a BbIIIOJIHEHA IPAKTUYECKU
IIOJIHOCTBIO, UJIET TPETU 3TAIl B UCTOPHUH IPOBOAKH
OOKOBBIX CTBOJIOB HA HAIIIEM IIPOU3BOACTBE. Tenepnb



investment. Acquisition of such expensive
machinery and equipment became possible

due to the programme of import substitution.
Foreign rigs arrived not in full modification. Core
modules, pulling units, frames, mud pumps were
bought. Then mud fluid treatment units, power
plants and other equipment were manufactured
in cooperation with PA Seismotekhnika. Such
approach towards choosing machinery and
equipment made it possible not only to prune
the budget, but also create them most suited to
our geological conditions.

The 1998 Programme aimed at reconstruction
of idle well stock is fulfilled almost completely;
nowadays we are facing the third stage in the
history of sidetracking. Now laterals are drilled,
in majority of cases, in water-producing wells. In
order to prove efficiency
of this method institute
personnel is trying to
answer a wide range of
questions. For instance,

PErUOHEBI

Cneunanuctbl HcTUTYTa benHUMWHedTL
n xapbkoBckoro HIMO «lMoTeHuyman»
pa3paboTanu cobCcTBEHHbIE TeNecucTeMbl —

OHU 320y PUBAIOTCSI BOCHOBHOM Ha OOBOJHEHHBIX
CKBaXMHAX. JIJ1s1 X OOOCHOBAHUS CIIEITUATIUCTBI
MHCTUTYTA HUILYT OTBETHI HA OOJIBIION KPYT BOIIPOCOB.
HanpumMep, rie pacroIOoXKEHbBI OCTATOYHBIE 3AITACHI,
WU B KAKOHM YaCTU HE(PTAHOTO pa3pe3a HEOOXOANMO
BecTH Oypenue. CerofiHs UCMOIb3yETC BECh
HAKOIIJIEHHBIIN O6'bEM 3HAHUI TTO UCTOPUU PA3PAOOTKH,
10 KOJIJIEKTOPCKUM CBOMCTBAM IIJIACTOB, UH(POPMALTH
O paboTe COCEAHUX CKBAXKHH 32 BECh [IEPUOJ U IP.
Benercs 60nb11as1 aHAIUTHYECKAS PabOTa, BIUIOTh
JIO MOJIEIMPOBAHUS IIPOBOJ KU BTOPOI'O CTBOJIA HA
COBPEMEHHOM ITPOI'PAMMHOM HPOAYKTE «DKIUIC-100».

Pab0Ta N0 JAaHHOMY HAIIPABJIEHHUIO BCE BPEMS
YCIOXKHAETCS, HEKOTOPBIE CKBAXKUHBI IEPEOYPHUBAIOTCS
HE TOJIBKO BTOPBIM CTBOJIOM, HO JJAKE U TPETBHM.

K nacrosmemy sBpeMmenu B PYTITIO «benopycHedTh»
po6ypeHo 136 BTOPBIX CTBOJIOB, JOOBIYA TTO HUM
Ha 01.09.2008 r. cocraBuT
6onee 2,0 muH. T. Kak BUFHO 13
NPEACTABIEHHOrO IrpaduKa (puc. 2),
MAaKCHMaJIbHAS I'OI0OBAs JOObIYA
HeMTU U3 TPOOYPEHHBIX BTOPBIX

where the remaining anameTpamu 127 1 108 mm. MNpakTnyeckun Bce CTBOJIOB ObLJIA JOCTUTHYTA

reserves are situated, PaboTbl MO MX UCMLITAHMIO, OBCNYXXUBAHMIO,  §2002-2005 rr: — 10 57 THIC. T,

or in which part of a TakKXe ynpaByieHNIO NCKPUBJIEHNEM CTBOJ1Ia g IIOCJIEAYIOLIUE I'OAbI U3-32
cross-section drilling CKBaXXUHbI HernocpeaCcTBEHHO Ha 6ypOBOl7I YXYALUICHUS CTPYKTYPHI 3A11ACOB OHA
should be conducted. aenann CoOTpyaHMKMN MHCTUTYTa. CHMIKACTCSL.

Today we use the whole

range of knowledge

on production history, collector properties of
geological horizons, information on work of
neighboring wells for the whole period, etc.
Considerable analytical work is carried out, to
the extent of lateral modeling with the help of
modern software Eklips-100.

Work in this direction keeps becoming more
and more complicated; there are not only single
lateral wells but also dual ones.

Thus far 136 lateral drilling operations have
been completed in RUE PA Belorusneft, and
production from these wells is likely to reach
2.0 million tons by September 1, 2008. As one
can see from the diagram (figure 2), maximum
annual oil production from laterals was achieved
in 2002-2005 — up to 57,000 tons, and in the
following years owing to reserves deterioration
it reduced.

At present 107 wells reconstructed by lateral
drilling are in producing stock. In 2007
298,800 tons of oil was produced from these
wells, which makes up about 20% of the net
production. It testifies to the correctness of the
chosen path, and this direction is likely to be one
of successful ones in geological and engineering
operations carried out by the enterprise. As
for the nearest future, the company plans to
implement the coiled tubing drilling technology
for sidetracking. ®

B nacrosamee spemsa 107 CKBaXXUH,

BOCCTAHOBJICHHBIX BTOPBIMU
CTBOJIAMH, HAXO/SATCS B JeUCTBYIOmEM (poHjie. B
2007 r. 10 HUM ITOJTy4eHO 298,8 TBIC. T HEPTHU, UTO
cocrasisieT 20% OT BCeH JOOBIYH. DTO CBUICTEIbCTBYET
O IIPABHUJIBHOCTU BBIOPAHHOI'O IyTH, U JAHHOE
HalpasjeHUE OyJET 3aHUMATh JOCTOMHOE MECTO B
IIPOBOJUMBIX I'€OJIOIO-TEXHUYECKUX MEPOIIPUATHSIX.
ECTb 1 KyZja pa3BUBATHCS JAJIBIIE — B OJIMDKANIIEM
OyyLIEM IVIAHUPYETCSI OCBOECHUE TEXHOJIOINH OYPEHU S
BTOPBIX CTBOJIOB HA KOJITIOOHIE. @
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HOW IT ALL STARTED
New Markets and New Challenges

KAK BCE HAMNHAJIOCD

HoBsbIe PBIHKH 1 HOBBIC BbI30OBbI

From the very moment of the first coiled
tubing unit RANT 10.01M production
by the FID group the 10 years passed.
During this time the new perfected
machines were created, which meet

the level of exploitative and operational
specifications, accepted in the whole
world. You can read about the results

of the 10 years work, about the creation
of the specialized enterprise FIDMASH
and about its association with the world
leader in the area of development,
production and sales of the various oil
and gas equipment National Oilwell Varco
(NOV) in the third part of the article.

In spite of the high effectiveness of the RANT
10.01M unit, pay-out period of which made
less than 3 months, in 1999 it was decided
to develop coiled tubing units of different
configuration. Specialists of the UE “Novinka”,
which is a part of FID group, designed new
unit M-10, which was possessed of a whole
number of significant advantages as compared
with the RANT 10.01M. First of all rig-up and
rig-down of the technological equipment
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C MOMEHTa poV3BOACTBA IPYNIOM
OV nepsovt KONTIOOUHIOBOVI
ycraHosku PAHT 10.01M npotuno

10 ner. 3a 310 Bpemsi bbl/iv co3aaHsbl
HOBbIE, YCOBEPLLEHCTBOBAHHbIE
MaLLIVIHbI, OTBEYaloLLME MPUHATOMY

B MUpe yPOBHIO NOTPEOUTENILCKUX U
IKCTITyaTaLMOHHbIX XapakTEPUCTUIK.

O6 vTorax gecsitmneTHewr paborsi,

0 Co3AaHVM CrieLmani3npoBaHHOro
npeanpusatia OY[ImaLu v o ero
coenuHEHV C MPOBbLIM JIAEPOM

B 0b/1aCTV pa3paboTki, MPoV3BOACTBA U
pean3aLmm pasn4Horo HegrerasoBoro
obopynosaHus National Oilwell Varco
(NOV) yntavite B TDETEN HYaCTI CTaTbU.

HecMOTps Ha BBICOKYIO 3(D(PEKTUBHOCTD
yctanoBku PAHT 10.01M, OKyIaeMOCTb
KOTOPOU COCTABUJIA MEHEE TPEX MECALIEB,

B 1999 rogy 661710 IPUHATO PEMIEHUE O
Pa3paboOTKe KOJTIOOUMHIOBBIX YCTAHOBOK
Jpyrou KoH(pUrypanuu. CeruajaucTbl

VII «HoBuHKa», BXOaA1ero B rpymnmy GH/I,
CIIPOEKTHUPOBAINA HOBYIO YCTAHOBKY — M-10,
KOTOpas 06122714 PAJAOM 3HAYUTEIBHBIX
IIPEUMYIIECTB IO CpaBHEHUIO C PAHT
10.01M. Bo-n1epBbIX, MOHTAXK-AEMOHTAXK
TEXHOJIOTUYECKOTO O60PYJOBAHUS OTHBIHE
MIPOU3BO/IMIICS 6€3 UCIIOIb30BAHUS
4ABTOKPAaHA4; BO-BTOPBIX, HOBA MAIIIMHA
0612712712 60JIEE COBEPIIEHHBIM, HA/IC;KHBIM
UHXEKTOPOM,; B-TPETBUX, acCu MA3

HUMEJIO OOJIEE BBICOKYIO MMPOXOJUMOCTD IO
cpaBHeHMUIO € maccu KPA3 ycranosku PAHT
10.01M; B-4eTBEPTHIX, HOABUJIACH CUCTEMA
PETUCTPALIUUA U KOHTPOJIA IAPAMETPOB
MIPOBEJEHUSA PAOOT C BO3MOKHOCTBIO 3AITHCH
PE3YJIBTATOB HA MATHUTHBIE HOCUTENH, ObLIIA
MOJIEPHHU3UPOBAHA CUCTEMA KOHTPOJIA U
PETUCTPALUU TEXHOJIOTUYECKUX TAPAMETPOB
PabOThI N3 KAOMHBI OIIEPATOPA, YIYYIIEH
BU3YAJIBHBIN 0030p 6apabaHa ¢ THOKOI
TPYyOOU U MHOT'OE IPYTOE.

OAO d'a3npom» 3aKynuio 14 arperaros
M-10 ¢ yCUIMEM UHXKEKTOPA O 12 TOHH,



from now on was made without using the
track crane. Secondly the new unit possessed
of a more perfect and reliable injector.
Thirdly, MAZ chassis had higher flotation, as
compared with the KRAZ chassis of RANT
10.01M. Fourthly, a new system of job control
parameters registration with the possibility of
recording the results on the magnetic carriers

IOOUICH

appeared, was modernized the system of
control and registration of job technological
parameters from the operators cab, the visual
field of view of the coiled tubing reel was
improved etc.

JSC «Gazprom» bought up 14 of M-10 units
with the injector effort up to 12 tones and
diameter of the tube from 19 to 50 mm for
the carrying out the typical technological
operations in the wells on a small and average
depth. The new unit excelled the primary
model RANT 10.01 in many parameters. With
the exploitation of the M-10 the duration of
the operations was fundamentally reduced and
the effectiveness of the jobs was raised. It was
a substantial achievement in the production of
the light-weight series units.

Designers of FID group didn’t stop at this
stage and started a creation of the medium
series unit with the effort of injector up to
24 tones and diameter of the tubing up to 50
mm. These units were created for carrying
out the whole complex of the workover and
reconstructive jobs in average and deep wells.

In 2001 FID group with the involvement
of the foreign investor created a specialized
designing and producing enterprise FIDMASH,
which was intended to the serial production of
coiled tubing units.

JUAMETPOM TPYOHRI OT 19 10 50 MM,
IPEIHA3HAYEHHBIX JIJISI IPOBEICHUSA
TUIOBBIX TEXHOJIOTMYECKUX ONEPAUIA

B CKBAKWHAX HA MAJIBIX U CPEJJHUX
1yonHax. HoBast MalnHa NPEBOCXOAMIIA
IIeEPBOHAYAIbHBIN 06paser; PAHT 10.01

10 MHOTUM napaMeTpam. C yCTaHOBKOU

M-10 cymeCcTBEHHO COKPATUNACH
IPOJO/IKUTENBHOCTD OIEPAIINH, IOBBICHIIACH
3(PHEKTUBHOCTD BBIIIOJIHAEMBIX PA6OT. DTO
OBLJI CYLIECTBEHHBIN IIPOPBIB B IPOU3BOJACTBE
YCTAaHOBOK JIETKOI CEPUU.

Koncrpykrops! rpymmel U/ He
OCTAaHOBHJIMCh HA TOM 3TAIlE U IPUCTYIIIN
K CO3/JaHHIO YCTAHOBKHU CPENHEN CEPHUHU C
YCUJIUEM MHKEKTOPA 10 24 TOHH,

C IMaMETPOM TPYOBI IO 50MM. DTH aArPETaThI
MIPEHA3HAYAIUCH JJI TPOBEICHUS

BCETO KOMILJIEKCA PEMOHTHBIX U
BOCCTAHOBUTEJIBHBIX PA6OT B CPEHUX

U ITTyOOKUX CKBAKHMHAX.

B 2001 roay rpynnon ®H/JI ¢ npyUBI€YEHUEM
MHOCTPAHHOT'O HHBECTOPA OBLIIO CO3/IAaHO
CHEUATU3UPOBAHHOE ITPOEKTHO-
IIPOU3BOJACTBEHHOE nTpeanpuarrue GU/Imani,
MIPEIHA3HAYEHHOE /11 CEPUIHOIO
IIPOU3BOJCTBA KOJITIOOMHI'OBBIX YCTAHOBOK.

B 2001 — 2004 rogax nOMUMO CEPUU
JIETKUX YCTAaHOBOK M-10 (M-10A, M-10.01)
cepuu cpegaux M-20 (M20.01, M20.02), b1
CIIPOEKTHUPOBAHBI U IIPOU3BE/IEHDI ATPETATHI
M-30 1 M-40. IIepBas yCTaHOBKA — C yCUJIUEM
MH)XEKTOPA 36 TOHH U IUMETPOM TPYOBI
ot 38,01 MM 710 60, 3 MM — TIpe/IHA3HAYECHA
JUIA BBITIOJIHEHUSA OIIEPALIUI ITO 6YPEHUIO
OOKOBBIX CTBOJIOB U CTAHAAPTHBIX
CEPBUCHBIX PA0OT C UCTIOJIb30BAHUEM
KOJNTIOOUHIA. Arperar M-40 BbIIIONHAET
TE JKE 34/5A49U, HO YCHUJIME ET'O UHXKEKTOPA

Coiled Tubing Unit M-30,
Delivered for Belarusneft

Koamioounzoean ycmanosxa
M-30, nocmaeénennan PYII

IIo«Benapycuedpmo»
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Coiled Tubing Unit M-20,Developed for Schlumberger

KonmioounzoeanycmanogxaM-20, paspabomannan
no 3axa3y Schlumberger

COCTABIISAET 44 TOHHEL, 4 JUAMETP T'MOKOU TPYObI
oT 50,8 MM 10 88,9 MM.

Bce 3TH ro/ibl HE IPEPBIBAJICS IPOLIECC
COBEPIIEHCTBOBAHU I KOITIOOMHTOBBIX
YCTAaHOBOK. MHOTHE HE TOATBEPUBIIHNE
CBO€ Ka4ECTBO KOMIUIEKTYIOINE 3AMEHINCh
Ha 60JIe€ HAJIC)KHBIE OT BEIYIIUX
MHUPOBBIX IPOU3BOJAUTENEN, IPUMEHSINUCH
MHHOBAIIMOHHBIE PEMIEHU S, TO3BOJIUBIINE
OPHUEHTHUPOBATLCA HA 3KCIIOPT. B 2004-M rogy
IEPBLIMU MOKyIaTeaIMu nTpoayKuuu G/ 3a
npeaenamu CHI' cranu SMAPE u Schlumberger.

p— - s i ity 4. BbIx0O1 HA MEPOBOI PBIHOK IIPOJUKTOBA

HOBBIE TPEOOBAHUA, KOTOPBIE OBLIINA YCIIEITHO

. @ o @ Fae BBITIOJTHEHBI. BpUTH TprMEHEHBI 60716

In 2001-2004, besides the series of light units
M-10 (M-10A, M10.01) and medium series M-20
(M20.01, M20.02), M-30 and M-40 units were
designed and produced. The first unit with the
effort of injector 36 tones and diameter of the
tubing from 38.01 to 60.3 mm was created for
coiled tubing drilling of side-tracks and for
standard workover operations. M-40 unit fulfills
the same tasks, but the effort of its injector is 44
tones and the diameter of the coiled tubing is
from 50.8 to 88.8 mm.

All this years the process of the perfection of
coiled tubing units didn’t stop. Many components,
which didn’t confirm its quality, were replaced
by more reliable from the leading world
producers, innovating decisions were applied,
which allow to start to work for export. SMAPE
and Schlumberger became the first foreign
customers of FIDMASH in 2004. Entering of
the world market meant new challenges, which
were successfully met. New more effective design
solutions were applied, which appeared as a result
of the co-operation with the international service
companies.

From 2004 to 2007 FIDMASH produced some
dozens of units for fracturing jobs: pumping
units, hydration units, blocks of manifolds, carries
for proppant and metering devices mainly for
Schlumberger. From 2007 FIDMASH is producing
complete complex of fracturing equipment,
in which the control system and blender are
included.

The most important event of 2005 was the
appearance of a new investor — National Oilwell
Varco (NOV) company. And if the previous
investors worked at the level of financial
cooperation, the management of NOV started to
actively and efficiently take part in all the areas }
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3(P(PEKTUBHBIE KOHCTPYKTUBHBIE PEIICHUS,

KOTOPBIE BO3HUKJIHN B PE3YIBTATE PAOOTEHI C

MEXIYHAPOIHBIMU CEPBUCHBIMH KOMITAHUSAMH.
B nniepuop ¢ 2004-ro no 2007 r. P Imamm

Coiled Tubing Unit M-30 for Offshore Operations,
Delivered for LUKOIL

Konmioounzoeanycmanosrxa M-30 namopckoii nramgbopme,
nocmaenennas OAO «J1YKOHD»

MPOM3BEJ HECKOJIBKO JJECATKOB OT/IETbHBIX
€IMHUI] 000py10BaHusA /1151 ['PIT, BOCHOBHOM,
o 3aKa3y Schlumberger: HACOCHBIE YCTAHOBKY,
TUPATAIMOHHBIE YCTAHOBKH, OJIOKH
MaHHUOJBOB, IPONITAHTOBO3L, JO3ATOPHL

C 2007 roga PUIMamm npOU3BOLNT ITOJTHBIN
KOMIIJIEKC OOOPYAOBAHUA IS THPABINYECKOTIO
pas3pbIBa IJIACTA, B COCTAB KOTOPOT'O TAKXKE
BXOJSIT CTAHIIUS KOHTPOJISL U YIIPABJICHUS U
o6aeHaep.

CaMBIM 3HAYUTEIbHBIM COOBITHEM 2005 roaa
CTaJIO IIOSIBJIEHHE HOBOI'O HHBECTOPA —
koMmimanuu NATIONAL OILWELL VARCO
(NOV). " eciu ipeabIAyIue NHBECTOPHI
paboTanu Ha YPOBHE JIMIIb (PUHAHCOBOM
HOAJEPXKKH, TO pPyKOBOACTBO NOV craio
AKTUBHO U 3(P(PEKTUBHO IPUHUMATD
Y4aCTHE BO BCEX CPEPAX IEATEITBHOCTH }
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of FIDMASH activity: in technical development,
marketing and production, personnel and the
others. The new investor introduced its high
quality standards, to which the production

of FIDMASH from now on must correspond.
Undoubtedly, it couldn’t but raise the respect
of its clients.

In 2001, up to the initiative of FID group a
Non-Commercial Partnership “Coiled Tubing
Technologies Development Center” (CTTDC)
was created. This organization works for
development of new technologies in the coiled
tubing area, studying of the coiled tubing
application experience, coordination of the
relations between a producer and a user, training
personnel in the coiled tubing technologies
application, publishing a specialized literature.

CTTDC organizes and passes the annual
International Coiled Tubing and Well Intervention
Conference, the most influential event in this
area in CIS region. This annual conference takes
place in Tyumen (before 2003 it was carried out
in Moscow) and unites the best practitioners,
scientists and representatives of the biggest
Russian and foreign oil and gas companies.

During 10 years of its activity FID group from
nothing became one of the three leading world
companies and obvious leader in Europe and Asia
in production of coiled tubing units and the other
modern equipment for the oil and gas service.
More than a half of the production is made for
the export and is used by the world leaders of
servicing. About a quarter is delivered to the
Russian market, the rest — to the CIS region.

In the next issue of the journal you can read about the
prospects and goals of FID group in the nearest future. ®
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OU/IMant: B TEXHUYECKOU, MAPKETUHTOBOY,

N POU3BOACTBEHHOM, KaIPOBOU U 1p. HOBBIN
WHBECTOP IIPUBHEC CBOU BBICOKHE CTAHAAPTDI
K4a4€eCTBA, KOTOPBIM OTHBIHE NPOAYKIIU

DU [IMart JoIKHA 6bI71a COOTBETCTBOBATD.
BesycnoBHO, 3TO HE MOIJIO HE TOBLICUTD
YBA’KEHHE CO CTOPOHBI KJIMEHTOB.

B 2001-M o nnuumaruse rpynmns PH/T
OBLIIO CO3/1aHO HEKOMMEPUECKOE TAPTHEPCTBO
“LIeHTp pa3BUTUS KOJITIOOMHIOBBIX
Texnosorut” (LIPKT) - poccuiickuii
anasor. ICOTA. Opranusanus 3aHUMaeTCs
NPOJBHKEHHEM HOBBIX TEXHOJIOTUH B OOIACTH
KONTIOOUHIA, U3YYEHUEM OIBITA IPUMEHEHU A
JUIMHHOMEPHBIX 0€3My(PTOBBIX TPYO,
KOOPAWHAILIUEN CBA3EN MEXTY IPOU3BOAUTEIIEM
u norpeburesieM, 06ydeHUEM KaJIpOB B cepe
KONTIOOUHIOBBIX TEXHOJIOTUH, U3JAHUEM
CIIELIMAIM3UPOBAHHON JIMTEPATYPBL.

IPKT opraHusyeT ¥ NIPOBOJUT €XETOAHYIO
MexyHapOAHYIO KOH(PEPEHITHUIO
MO KOJITIOOWHTOBBIM TEXHOJIOTUAM U
BHYTPUCKBA>KUHHBIM PA0OTAM, CAMOE
BJIUATENIBHOE MEPOIIPUATUE B 3TOM OOIACTHU
Ha Bcer Tepputopun CHI. Kongepennus
€XXEroJJHO NPpOoXoAuT B TromeHu (110 2003 rozxa
MPOXOAMNJIA B MOCKBE) MU COOHUPAET JTyUIIUX
MPAKTUKOB, YYEHBIX U IPEACTABUTEIIEH
POCCUHCKHUX U 32pPyOEKHBIX HEPTETA30BBIX
KOMITAaHUH.

3a 10 1eT IeATENbHOCTHU I'PYIINa KOMITAHUHA
OW/I IPAaKTUYECKH C HY/IA CTANIA OJHUM U3
TPEX MUPOBBIX JIUJIEPOB U O€3YCIOBHBIM
JnaepoM B EBporie u A3uu 1o IpOU3BOACTBY
KOJITIOOUHIOBBIX YCTAHOBOK U IPYT'Or'O
COBPEMEHHOI'O OOOPYAOBAHUSA JIJIA
HedTecepBrca. bosee MoJOBUHBI NPOAYKIIUNA
MU3TOTABIUBAETCA HA OKCIIOPT U UCTIONb3YETCA
MHPOBBIMU JIUJIEPAMU CEPBUCHBIX yCIYT. Emme
OKOJIO YETBEPTH ITOCTABJIAECTCA HA POCCUMICKUIT
PBIHOK, OCTaJIbHOE — B CTpaHbl CHT.

O 3ajayax, KoTopble CTaBUT nepef cobori rpynna ®U[
1 0 MepcreKkTUBax YNTanuTe B cnefytowem Homepe

XypHana. @
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TNK-BP 5TH ANNIVERSARY
IIATHUJIETKA THK-BP

TNK-BP appeared 5 years ago as a result
of integration of international experience
and Russian oil tradition. Currently the
company is Russia’s third largest oil
company in terms of reserves and crude
oil production.

RESULTS OF THE FIRST FIVE YEARS

On 1 September 2003, BP and Alfa, Access,
Renova (AAR) announced the creation of
a strategic partnership to jointly hold their
oil assets in Russia and Ukraine. As a result,
TNK-BP was created. Since 2003, TNK-BP has
significantly increased production by almost 25%
on a barrel of oil equivalent basis — from close
to 1.3 mboe/d in 2003 to 1.6 mboe/d in 2007
(exluding Slavneft production).

In the near term, TNK-BP will continue to
develop its brownfield base, managing decline
rates and ensuring reserves replacement rate in
excess of in-year production. Simultaneously,
they plan to continue the development of new
greenfield projects to ensure sustainable growth
in the longer term. The

[aTb net Hasaz 3a CHET 0bbeauHeHNs
MEXYHaPOLHOIO OrbITa 1 POCCUNCKOM
HepTAHOM TPAAMLIMM NOSIBIACH
THK-BP — koMriaHws, KoTopas 3aH1MaeT
TpeTbe MeCTO 10 BesIN4IHe 3aracos

m obbemy [0bbI4m HeghT B Poccumn.

UTOrV NEPBOU MATUNETKN

1 cenTs6psa 2003 roga BP, Anbda-I'pynn u Akcecc/
Penosa (AAP) O6'bSBUIHN O CO3JAHHUU CTPATETUYECKOTO
APTHEPCTBA U HAMEPEHUU OOBEUHUTD CBOU
HeTAHBIC AKTUBBI Ha TeppuTOpuU Poccnm u
VkpauHsbL B pesynbraTe ObUIa CO3/JaHa
xomnanust THK-BP.

CHaugana ceoeti gesarenpHocTy THK-BP nmouyTy Ha
25% yBenu4auia 00beM 100bIYU HEPTH, C 1,3 MITH
Gapp. H3./cyT. B 2003 roay 10 1,6 MyiH Gapp. H 3./CyT.
B 2007 ropy (6€3 yuera gonu THK-BP B koMnanuu
«CrmaBHE(PTD).

B 6nmkarimee spems THK-BP mumanupyer
IPOAOJIKUTD PA3PA0OTKY IPUHAJIEKAINX €1
UCTOMIAIOIINXCA MECTOPOXKACHUI, NOAJIEPKUBAA
YPOBEHD JJOOBIYH U OOCCIICYNBASI €3KETOHOE

3aMEIIEHUE 341T1ACOB B OObEME,

company expects the

first of its new greenfield | 1NK-BP can hold its head high

in Russia and the world, having

line in 2009; until then achieved the remarkable average
TNK-BP’s production reserves replacement ratio of 138%
annually since it was founded in 2003. | 49TO nepBbIC M3 HOBBIX IPOCKTOB KOMITAHMN

projects to come on

is expected to stay

MIPEBBIIIAIONIEM I'OZJOBON OO'BEM JOOBIYH.
OpnnospemeHHO THK-BP npogomkaer
Pa3pabOTKY HOBBIX MECTOPOXKICHUH],
KOTOPBIE B JOATOCPOYHOM NEPCIICKTHBE
obecneyar KOMIaHuU pocT. [Ipeanonaraercs,

generally flat. Total organic production growth rate OyayT BBEICHBI B 9KCIUTyaTanuio B 2009 romy

TNK-BP exceedforthe | dyring the five years was 8.3% -
maximum value in the industry.

fifth year in succession
the company’s enduring

— 10 3TOro Ha MecropoxaeHusax THK-BP ve
OKM/IAETCS CYIIECTBEHHOI'O POCTA JOOBIY .
[Tareisi rog noapsas THK-BP npesbimaet

objective of at least
100% reserve replacement under SEC criteria.
In 2007, its reserves replacement rate was 179%
under SEC life-of-field criteria (LOF). At TNK-
BP, a fundamental plank of the reserves strategy
is to create a “conveyor belt” of hydrocarbon
assets, moving them through the categories of
“resources to reserves to production.” As a result
of this strategy, TNK-BP can hold its head high
in Russia and the world, having achieved the
remarkable average reserves replacement ratio of
138% annually since it was founded in 2003.
However, the company holds the leading
position not only in terms of reserves
replacement ratio.
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COOCTBEHHBIN TPAAUIIMOHHO
YCTAHABINBAEMBIN IJIAHOBBIN ITOKA3ATEb 3AMEMEHNUA
3amacoB — He MmeHee 100% o meToauke SEC. B 2007
roay KOa(PUIIMEHT 3aMEIICHUSI COBOKYITHBIX
JIOKA34HHBIX 34I14COB 0€3 y4eTa CPOKA ICHCTBUS
JIMLEH3UH COCTaBWII 179%. [IpUHIIUIINAIBHOE
nosioxxeHue crpareruu THK-BP B o6macTy 3amacoB —
CO3/IaHUE «KOHBEHEPA» YITIEBOJOPOIHBIX AKTUBOB
IIyTEM [IOCTAHOBKHU 34I14COB HA OAJIAHC 1 BBOJA UX B
JIOOBIYY. A PE3YIIBTATOM 3TOM CTPATETUH CTAJIO TO,
4TO CPEAHUI KOA(PPUITUEHT 3AMEIICHM S 3AITACOB

34 ISITh JIET cCOCTaBua 138%, 4yTO 06ecneynsio
THK-BP rnepBoe MECTO 11O 3TOMY ITaApaMETPY CpeU
HedTEeJOOBIBAIOIINX KOMITAHUH, PA60OTAIOINX

B Poccumn.



For example, total
organic production
growth rate during

the five years was

8.3% — maximum value
in the industry. As for
dividend payments,
TNK-BP is far ahead of
the rest of oil-producing
companies working in

CpepHui KO3 DULMEHT 3ameLLeHNs
3anacosB 3a NaTb net coctaBun 138%,
yTo obecrneymno THK-BP nepeoe
MeCTO NOo 3TOMY NapameTpy cpean
HedTeaobbIBaOLWMX KOMMAHUNA,
paboTatowyx B Poccnn. COBOKYMHbIN
TeMMN pocTa opraHN4eckom goodbIYm
KOMMaHWW 3a NATb NIET COCTaBUII
8,3% — MmaKcMMarnbHoe 3Ha4yeHune

BripoueM, inupyeT KOMITAHU A HE TOJIBKO
10 KO3(P(PUITUEHTY 3AMEMIEHHU 3A11ACOB.
Hanpumep, COBOKYITHBIH TEMII POCTA
OPraHUYECKON TOOBIYM KOMITAHHUH 34
MATH JIET COCTABUI 8,3% — MAKCUMAJIbHOE
3HAYCHUE B OTPACU. [10 BBIIIIATAM
aknmoHepam THK-BP Takske ganeko obomnia
BCE OCTaJIbHbIE HE(PTEAOOBIBAIONTHIE
KOMITaHHH, paboTaroniue B Poccun, —

34 I4Th JIET BbIILIAYEHO 18,1 MJIpA, JO11APOB,

Russia: the amount of B OTpacnun.

YTO ITOYTHU B TPH PA3a GOJIBIIIE, YEM Y

USD 18.1 bln was paid in

the past five years; this is about three times more
than in Gazprom Neft and Lukoil, which occupy
the second and the third position. Moreover,

it doesn’t mean that the Russian budget is
neglected — the company has paid USD 80 bln as
taxes, customs and excise duties for the first six
month of 2008.

In general, it is obvious that despite
disagreements between shareholders, which
have complicated the work of the company
recently, TNK-BP holds one of the leading
positions among oil-and-gas-producing
companies in Russia in terms of management
efficiency and new technologies
implementation.

PRODUCTION TECHNOLOGIES

One word — technology — sums up how
TNK-BP has managed to achieve such impressive
levels of reserves replacement. Technology has
unlocked new reserves in old fields and has been

3aHUMAIOIINX BTOPOE U TPETHE MECTO
l'asnpomHuedTH 1 JIykoriiia. [Ipru4yéM 3TO HE O3HAYAET,
YTO MIPU ITOM OOMKEH POCCUNCKUI OIOJIKET —

Ha KOHeL rnepsoro nonyroausa 2008 roga B BUje
HAJIOT'OB, TIOTIJIUH U AKITU30B KOMIIAHUS BBITIJIATHIIA
80 MIpA TONIAPOB.

B o611eM, 04€BHU/THO, YTO, HECMOTPSI HA PA3HOIVIACHS
MEXK/1y AKIITHOHEPAMU, B ITIOCJIE/THEE BPEMSI
OCIOXXHAIOIMUMU PadoTy koMnanuu, THK-BP
YBEPEHHO 3aHUMAET OJJHO U3 IIEPBBIX MECT CPEU
HedTErazogo06bIBAIONMX KOMITAaHUN Poccuu 1o
3(pPEKTUBHOCTH YIIPABJICHUSA U IPUMEHEHHIO
HOBCEUIIUX TEXHOJIOTUM.

TEXHOJIOrMn 4Oobbl4n

KiroueBon (paKTOP YCIENTHOI'O BOCIIOJIHEHU S
3aI1aCOB — TEXHONMOI'uU. MMEHHO OHU
OTKPBUIN JOCTYII K HOBBIM 34I14CaM Ha
CTAPBIX MECTOPOXKACHHUAX U OOECIEUNIN
11EJIECOOOPA3HOCTD PA3PAOOTKU I'€OTOTUYECKU
TPYAHOU3BIEKAEMBIX U T€OTPAPUUECKHU
TPYAHOJOCTYIIHBIX 34MTACOB. }
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the key factor in making it viable to develop
fields that are both geologically difficult and

B yactHOCTH, HA CAMOTIOPE KOMIIAHUS
IIPUMEHUIIA HOBBI MOJIXOJ] K TEXHOJIOTUU
TUJIPOPA3PHIBA [IACTA K OITUMHU3UPOBAIA PAGOTY

CKBa>XUH, OCOOEHHO NOTI'PYKHBIX HACOCOB,
KOTOPBIE 10 CUX TTIOP OOECIICYUBAIOT OKOJIO
70 % no6wsrun THK-BP. ®Tu 1B€ MEPBI OKA3aJIU
OTPOMHOE BJIMSIHHE HA YPOBEHbD IOOBIYU U
IIPUPOCT 3a14COB. 32 Bpemd pad6oTsl THK-BP
Ha MECTOPOXK/CHNH 10ObIYa HA CaMOTIOpE
YBEJIUYMIIACH TOYTH HA 33% u B 2007 rogy
JocTuriia 29,6 MJIH T.

geographically remote.

In particular, in
Samotlor the company | TNK-BP was the first oil company in
worked ?l‘“ a ne:i" N Russia to introduce extended reach
ﬁ?fﬁaﬁrcfgﬁiét ¢ | drilling and commonly deliver
Stimulzmon and 2,500 meters “step-out” wells
improved the reliability departures drilled laterally from
of the electric the existing wellbore.
subsurface pumps that

facilitate about 70% of TNK-BP’s production.
These two initial measures had a significant
impact on production rates and reserves capture.
Since TNK-BP has been working at Samotlor,

the field’s production has increased by almost
33%, reaching nearly 29.6 mln tons in 2007.
Investment into «keeping the Samotlor engine
running» will amount to an annual $1 billion

in 2007—2011.

With brownfields, one notable success has
been the company’s sidetrack programme,
which started off with a handful of wells in 2005
and is now in full swing. In 2008 the company
plans to drill 320 sidetracks.

Sidetracking is particularly efficient for idle
wells — an asset many Russian oil companies,
including TNK-BP, have in abundance. Water
injection has traditionally played a big role in
maintaining the pressure necessary to produce
the company’s reservoirs and enhance oil flows.
Today, this effort has been stepped up under a
water-flood optimization programme, which
is showing good results and adding substantial
volumes to reserves.

Another new technology introduced by
TNK-BP - extended-reach drilling — is also
paying dividends. These long-reach wells benefit
from having infrastructure nearby already in
place and paid for so the new fields can be
quickly put online.

Another high-efficiency technology crucial for
successful development of both dwindling and
new fields is 3D seismic investigations. Today
TNK-BP leads Russia’s oil sector in 3D seismic
acquisition. It accounts for more than 25% of the
country’s seismic market. And although costly
and extremely technologically complex, 3D
seismic is already yielding returns at TNK-BP’s
mature production sites allowing drilling to be
much more accurate and revealing undrilled
satellites and closures in mature fields. The
correct and timely acquisition of 3D conducted
at very mature and significantly depleted fields
can make a difference big enough to become
a decisive factor in continuing to operate an
otherwise commercially unviable project.
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B 2007—2011 rT. MHBECTHUILINH, HEOOXOANMBIC
JUISL yCTOMYUBOTO PA3BUTHUS MECTOPOXKIAECHUS,
€XETOJTHO COCTABAAIOT 1 MIIPJ IO

3aMETHBIM YCIIEXOM HA MECTOPOXACHUAX,
HAXO/JSAIINUXCA B TO3[JHEN CTAAUN PA3PAOOTKH,
YBEHYATIACh IPOTrPaMMa 3aPE3KH OOKOBBIX CTBOJIOB,
KOTOPAsl CTAPTOBAJIA C pabOT HA HEOOIBIIOM
KOJIMYECTBE CKBAKUH B 2005 rogy 1 ceriuac ueT
IOJIHBIM XOI0M. B 2008 roiy KOMITaHMA IJIAHUPYET
npooypUTh 320 6GOKOBBIX CTBOJOB.

3ape3ku 60KOBBIX CTBOJIOB OCOOEHHO
3P PEKTUBHBI 1151 O€30CUCTBYIONUX CKBAXKHUH,
KOTOPBIX HEMAJIO Y BCEX POCCUHCKUX KOMITAHUH,
BrItouyast THK-BP. 3akauka BOJIBbI TPAAUITMOHHO
UI'paja BaXKHYIO POJb B IOAAEPKAHNUHN
HEOOXOAUMOT'O JJIsI JOOBIYH IIJIACTOBOT'O TABICHU S
U B YBEJIMYEHUH HEPTENPUTOKA. CETOAHA 3TA
paboTa AKTUBU3HUPOBAHA B PAMKAX IIPOTIPAMMBI
ONTHMHU3AL MU CUCTEMBI 3ABOJTHEHH A, KOTOPAs
06€eCcneurBaAET IPUPOCT 3HAYUTEIBHBIX OO’bEMOB
34I14COB.

ITonoxuTeNbHbIN 3(PPEKT JAET €lIe OHA HOBASI
TexHosiorus THK-BP: 6ypenue ¢ 601b1IINM OTXO/I0M
OT BEpTUKAIU. [Tpn 6ypeHNH TAKUX CKBAKUH C
OO0IBIION AJTUHOM I'OPU3OHTAIBHOI'O yUaCTKA
HUCHONb3YETCA YKE CO3/JaHHAA UH(PPACTPYKTYpPA,
TAKUM OO6Pa30M HOBBIE MECTOPOXKJCHHUS MOI'YT OBITh
OBICTPO BBEJIEHBI B AKCILIYATALUIO.

Eme oHa BBICOKOA((PEKTUBHAS TEXHOJIOT U,
HEO6X0AMAs JIJIS1 YCIIEITHON pa3paboOTKU KaK
UCTOMIAIOMMXCSA, TAK U HOBBIX MECTOPOXKIEHUMA —
TPEXMEPHBIE CENCMUYECKUE UCCIIEN0BAHNA. 1O
THK-BP B 061mem o6'beMe paboT 110 COOPY AaHHBIX
cericmopassenku 3D B Poccun B 2007—2008 rogax
cocTasidgeT 25 %. TaAkuM 06pa3oM, KOMIIAHUA
3aHHMAET BEyIUE NO3UITNHN B Poccuu B 06/1aCTH
TPEXMEPHOM CEMCMUKU. HeCMOTPs Ha BBICOKYIO
CTOMMOCTD U KPAMHIOIO TEXHOJOTHYECKYIO
CJIOKHOCTD TPEXMEPHOU CEMCMOPA3BEAKU, OHA
Y3KE JOKA34714 CBOIO 9(PPEKTUBHOCTD HA 3PEJIBIX
HEPTEHOCHBIX YYACTKAX, SKCIUTYdTUPYEMBIX
THK-BP. I[TpaBUJIBHBIF U CBOEBPEMEHHBIN
c60p JAaHHBIX cericMOpa3Beaku 3D Ha CTapbIX
U B 3HAYUTEIBHOM CTETIEHU BBIPAOOTAHHBIX
MECTOPOXKJICHUAX MOXKET ObITh OIIPE/ICIAIONI UM
IIPU IPUHATHUU PENICHUS 06 SKOHOMHUYECKOI
11€JIECO0OPA3ZHOCTU MTPOJIOJIKEHUA UX PA3PAOOTKU.
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TNK-BP’S OILFIELD SERVICES

At the inception of the company in 2003,
TNK-BP inherited 83 service companies
employing 46,000 people in 14 business
segments across six regions of Russia. The
management of the company accepted the
strategy for change which was eventually
adopted and three essential elements that
required transformation: culture, technology
and people, and training processes.

The first step in delivering the strategy was
designing “the two buckets”, as company
insiders called them, one bucket with non-
core assets, which were to be divested over
time, and the second with

HE®TECEPBUCbI THK-BP

2003 ropy, koraa 6ew1a o6pazosana THK-BP,
KOMIIAHH A YHACJIEA0BAIA 83 CEPBUCHDBIX
MPEAIPUATHS, B KOTOPBIX TPYIUINUCE 46 THIC.
4JeJIOBEK. PYKOBOJCTBOM KOMITAHUH ObLIA TPUHSATA
CTPATErus U3BMEHEHU N, TAKKE ObLIN BbIJICJIEHBI TPH
KJIIOYEBBIX 3JIEMEHTA, TPEOOBABIINE TPAHC(HOPMALIHH:
KOPIOPATUBHAA KYIbTYPa, TEXHOJIOTHUH, JIIOJU U UX
Ob6yUYCHHE.

IlepBas 4aCThb CTPATETUU 3AKIIOUATIACH B
COCTABJIEHUH «/IBYyX KOP3HUH», KAK HA3bIBAIOT UX B
KOMaH/Ie He(PTECEPBUCOB. IIepBast 13 KOP3HUH ObLIa
HAIOJIHEHA HENPO(MUIBbHBIMH AKTUBAMH, KOTOPBIE CO
BPEMEHEM NOJJIEK AU IIPOJAKE; BTOPAS COAECPKAIA
NPO(UIIbHBIE NPEANPUATUS, KOTOPBIE

those core service activities THK-BP ctana I'IepBOI?I HedTA HOM THK-BP HamepeBanach COXPAHUTD

and enterprises that TNK-BP
would keep and in which

it would seriously invest to
improve reliability, quality
and competitive edge.

Three main criteria were OTXOAOM — 110 2'5 TbIC. M.

KOMMaHMeN B CTPaHe, NpUMeHUBLIEN | ¥ Pa3BHBATE UL yIIyHIICHIA
HaKJIOHHO-HanpaBneHHoe bypeHne
N OCYLLECTBNSAIOLLEN HA PerynsipHOMm
OCHOBe DypeHue ¢ bonbLUMM

HA/IE)KHOCTH, KAYECTBA U
KOHKYPEHTHOTI'O ITPEUMYIECTBA.
YTOOBI TOHATH, KAKHE CEPBUCHI
SABJISIOTCS KJtoueBbIMU /1711 THK-BP,
OBLIIN ONIPEJICJIEHBI TPH OCHOBHBIX

established to determine
which services were core to TNK-BP’s business.
Firstly, drilling and workover rigs were clearly
critical to production. They were central to

the company’s existence, sustainability and
competitive advantage. Another consideration
was the fact that

TNK-BP accounted for 10% of Russia’s drilling
and workover market, while the market was
held tightly by the major oil and gas

producers — hence, the company did not

want to lose access to or control of this vital
capability.

The second criterion assessed relevant
technologies. Where the company could
not keep up with these or had already fallen
behind best in class, then provided there was
enough competition in the market place, those
services were to be outsourced.

And thirdly, if TNK-BP was the only owner
of a service in a particular region, the company
would not divest this as to do so would risk
suffering abuse of monopoly pricing power by
a third party services provider.

In implementing the second step of the
strategy, the company established a team to
divest all the non-core assets in an efficient,
profitable and fair manner. What this team
managed to ensure was the continual
employment of those employees in enterprises
which were to be outsourced. Although no
longer employed by TNK-BP directly, these
staff works for companies (often contracted to
TNK-BP) that treat these services as their core
business, thus providing a more secure future
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KpuTepHs. Bo-niepBbIX, 6ypOBBIE
YCTAHOBKH U YCTAHOBKH JIJI1 KAITUTAJIBHOTO PEMOHTA
CKBAKMH OYEBUJIHO UT'PAJIA ONIPEJETAIONIYIO

POJIb 1151 YCIIENTHOM JOOBIYM HE(DTH U ObLIN
JKU3HEHHO BAKHBI 715 CYIIECTBOBAHUA KOMITAHUN U
YCTOMYMBOCTHU €€ OU3HeCA. IPYyIrUM CYIIECTBEHHBIM
(daxToM 6bLIO TO, 4yTO Ha 100 THK-BP npuxoauiock
10% pOCCUICKOI'O PhIHKA YCJIYT IO OYPEHHUIO U
KAIIATAJIbBHOMY PEMOHTY CKBA’KHH. PBIHOK B TO
BPEMS KECTKO KOHTPOIUPOBAJICA KPYITHBIMHA
IIPOU3BOAUTEIAMU HEPTH U ra3ad. TAKUM 06pa30M,
KOMIIAHHA HE XOTENA MTOTEPATh KOHTPOJIb HAJ| STUMU
BAKHBIMM CEPBUCAMH, 4 TAKIKE HAJI [IEHAMH HA 3TU
YCIIYTH.

Bropon kpurepur OLieHUBAJI COCTOAHUE
TpeOyeMBbIX TEXHOIOIUH. Korja koMnaHus He
MOITIAHAXOAUTHCA HA JOJZKHOM YPOBHE
U OTCTABAJI4 OT JIYYIIHNX, TOI/A (TIPU YCIIOBUH
KOHKYPEHTHOT'O IIPEJJIOKEHNSA HA PBIHKE) TAKUE
CEPBHUCHBIE YCJIYT'U JOJIKHBI ObIA IIPUOOPETATHCS Y
CTOPOHHUX NOJAPALIUKOB.

Haxownen, B-TpeTbpux, ecnu THK-BP 6b11a
€IMHCTBEHHBIM O0J1a1aTEJIEM CEPBUCHBIX
MOIIIHOCTEN B ONIPEAETIEHHOM PETUOHE, KOMITAHUSA
OCTABJIAJIA TAKUE HEPTECEPBUCHI B CBOEM COCTABE
JUIS1 TOr'O, YTOOBI HE ITONACTh B MOHOIIOJIBHYIO
3aBHCHUMOCTB OT CTOPOHHEI'O [IOCTABIIUKA YCIIYT.

BTOpBIM IIAaIOM pEAIN3aLUN CTPATEIUH CTAJIO
CO3/IaHHE KOMAH/Ibl, 33/1a49€H KOTOPOU Obli1a
a(pPeKTUBHAA pEANNU3ALIS HEIPOPUIIBHBIX
akTUBOB. THK-BP y1a/10Ch ITTaBHOE: OOECIIEYUTD
HEINPEPBIBHOCTD 3aHATOCTU COTPYIAHUKOB,
BBIBO/IMMBIX U3 COCTaBAa KOMIAHUN. HecMOTPs HA TO,
4TO 3TH JIIOAU HE PA6OTAIOT HENTOCPELCTBEHHO
B THK-BP, OHU TPyAATCS B KOMIIAHUAX, KOTOPBIE



than TNK-BP’s own ailfield services division
could have offered.

This understated confidence has developed
over the last three years as the company
has carefully, gradually and successfully
implemented the daunting restructuring task.
The results of the transformation have brought
TNK-BP in the forefront of oilfield services
innovation in Russia.

Having chosen to retain the core drilling and
workover services, TNK-BP’s oilfield services
team needed to make sure these were best in
class and were safer and more productive than
the competition.

It was a considerable challenge to effectively
instill a culture of excellence, efficiency
and execution and become the Upstream
business’s contractor of choice in competition
with international and independent Russian
contractors.

At first modernization of drilling rigs
was carried out. It immediately resulted in
improved drilling efficiency during the last
two years.

In collaboration with Technology stream, the
oilfield services team has been successful in
introducing and adapting technologies which
are in use internationally but which have not
yet become household
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names in Russia.

For example, TNK-BP
was the first oil company
in Russia to introduce
extended reach drilling
and commonly deliver

7,000 employees.

TNK-BP’s oilfield services today
comprises 6 drilling and workover
companies, USD 700 million of
estimated revenue in 2008 and

¢ THK-BP CBA3BIBAIOT IPOYHBIE
OTHOIIEHUSL.

MacmTabHbIA U CJIOKHBIF IPOEKT IO
PECTPYKTYPHU3ALIUU HE(PTECEPBHUCHOTI'O
noapasaeneHud 3ausny THK-BP tpu
roza. B urore Tpancgopmalus BeIBEIA
THK-BP B tujicpbl ”YHHOBAIIUH B

2,500 meters “step-out”
wells-departures drilled laterally from the
existing wellbore.

As the drilling has become more complex,
the company’s productivity has improved
roughly 3% year-on-year — representing
$20 million of annual savings for TNK-BP’s
Upstream business.

To instill world-class processes, standards
and systems the company recruited a number
of experienced specialists from leading
international service companies. They brought
with them a deep knowledge of global best
practices. As a result, the oilfield services team
managed to build fit-for-purpose systems
which had proved successful in different
countries and different cultures and these were
adapted to Russian oil realities.

These innovations included the unified
“service delivery management system” (SDMS)
and an advanced training approach for
operational, technical, and field personnel.

The SDMS was further improved by a }

HedTeCepBUCAX.

ITociie TOro Kak 6bU10 IPHUHATO PEMIEHNE
COXPAaHUTDb NOAPA3JETIEHU 10 OYPOBLIM PA60TaM
U KaIIPEMOHTY CKBAKWH, KOMaH/]a HEPTECEPBUCOB
THK-BP ponxHa 6612 PEMUTD TPOOIEMY POCTA
3(pPEKTUBHOCTH ITUX NPEATPUATHIL.

3aaua 66114 NIOO6ANBHOM: IPUBUTD KYJIBTYPY
0€3yIPEYHOro UCITOJTHEHU PAOOT U CTATh
OPEANOYTUTEIBHBIM NOAPASYNKOM JIJIS OJI0KA
passegku 1 Joob19n THK-BP B OCTpOI KOHKYPEHTHOM
60pb6E HA CEPBUCHOM PBIHKE.

BHaugasne npoBenyu MOAEPHU3AIUIO OYPOBBIX
YCTaHOBOK. E€ HENMOCPEICTBEHHBIM PE3YIBTATOM
CTaJIM CYHIECTBEHHBIE YIydIeHN 3(P(PEKTUBHOCTU
OypeHUs, JOCTUTHYTHIE 34 IOCIEJHUE 1BA FO/A.

B coTpyaHnyecTBe ¢ 6;10KOM TEXHOIOT U KOMaH/[4
HEPTECEPBUCOB JOCTHUIVIA YCIIEXOB B IPUMEHEHUH
M AJJaIITALIMA TEXHOJIOTUI, KOTOPBIE €IE HE BOIIN
B IIOBCETHEBHYIO ITPAKTUKY B Poccnu. Tak, THK-

BP cTana nepsor HePTAHOM KOMITAHUEN B CTPAHE,
NPUMEHUBIIEN HAKJIOHHO-HAIPABJIEHHOE OYPEHNE U
OCYIIECTBIIABIIEN HA PETYIPHON OCHOBE OYpEHHE C
GOJBIIMM OTXOJOM — /10 2,5 THIC. M. }
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jubilee

satellite-based CeroaHs HedTecepBuchl THK-BP —
communication -
: ) 3TO LIECTb KOMMaHUM No bypoBbIM

and information
knowledge hub paboTam 1 KannTanbHOMY PEMOHTY
called INFORM. CKBa>XWH, BbIpy4YKa KOTOPbIX B

INFORM 2008 rogy non)Ha cocTaBUTb
providesreal time | /00 mnH gonn. lWrat coTpyaHMKoB —
access to drilling 7 TbIC. YenoBsek.
data from every
individual well

being drilled or worked over. Downhole
and surface information is transmitted to a
central hub accessible to technicians, experts,
specialists and managers across the company’s
operations.

Whether oilfield services remains in-house
or moves outside the company perimeter,
the business feels the need to grow beyond
working solely for Upstream and enter the 3rd
party market in Russia. Many attractive options
will be considered ranging from retaining
oilfield services in-house, through selling part
of it in an IPO, to making the unit completely
independent.

One thing is beyond doubt — no matter
what solution is to be found, maintenance
of the company’s production fund is most
likely to remain at the highest level. The main
confirmation to this fact includes the best
industry results achieved by the company in
the past five years.

KEY FACTS ABOUT TNK-BP’S OILFIELD SERVICES

10% of Russia’s drilling and workover market
55% of TNK-BP drilling needs
28% of TNK-BP workover needs

45% of TNK-BP sidetracking needs: 2007>150 wells,
2009>250 wells

KJTFOYEBbBIE ®AKTbI O HEOTECEPBUCAX THK-BP

10% pbiHKa yCiyr 1o OypeHuIo 1 KaniTaabHOMY PEMOHTY
ckBaxkuH Poccum

55% 6ypoBbix pabor THK-BP
28% paboT o KanutanabHOMY PeMOHTY ckBaxuH THK-BP

45% pabor 1o 3apeske 6bokoBbIx cTBO/I0B THK-BP:
2007 >150 ckBaxuH, k 2009 >250 ckBaxxvH

50 Ne3 (025), September/CenTa6pb 2008

ITo Mepe TOro Kak 6ypeHue CTAHOBUJIOCH
©o0J1€€ CIOKHBIM, IPOU3BOJUTEIBHOCTD
KOMITAHUWH €XETOAHO YIy4Iaaach Ha 3 %,
YTO KAK/IbI I'Of] IPUHOCKIIO 20 MJIH O
3KOHOMMUH JIJIs1 6JIOKA PA3BEIKH U JOOBIU L.

171 BHEIPEHUA IIPOLIECCOB, CTAHAAPTOB
U cucTeM MUPOBOIo Ki1acca THK-BP
NIPUITIACUIIA HA PA6OTY PAJ MEXYHAPOAHBIX
CHENUATINACTOB U3 BEAYIIUX MEXKIYHAPOIHBIX
CEPBUCHDBIX KOMIIAHUI. B pesynbrare
KOJUIEKTHUB HE(PTECEPBHCOB CMOT IIOCTPOUTD
LIEJIEBBIE CUCTEMBI, 6A3HPYIOIIHUECA HA
YCIIEITHOM OIBITE IPUMEHEHUSA B PA3HBIX
CTpaHaX, U 4JaIITUPOBATDH UX K POCCUNCKOMI
JIEVCTBUTEIBHOCTU.

ODTHU MTHHOBALIMU BKJIIOYAJIU €IUHYIO
CHUCTEMY YIIPABJICHUS OKA3AHUEM
CEPBUCHBIX U PEMOHTHBIX YCIIYT, 4 TAKXKE
YCOBEPIICHCTBOBAHHYIO CUCTEMY OOY4ECHU S
COTPYAHUKOB 6JIOKA HEPTECEPBUCOB.

Crnenyanuctsl THK-BP MmogepHU3UPpOBAIN
CHUCTEMY YIIPABJICHUS OKA3AHUEM
CEPBHUCHBIX 1 PEMOHTHBIX YCJIYT C
IIOMOIIIBIO NTH(POPMALIMOHHOT'O LICHTPA 110
OOMEHY OIBITOM Ha OCHOBE CIIyTHUKOBOH
KOMMYHHUKAIIMH, KOTOPYIO Ha3Bagu MHOOPM.

DTa CIIYyTHUKOBAS CETh ITIO3BOJISET
IIEpEeaBaTh B IIEHTP cO0pa NHMOPMAITIHU
JaHHBIE I10 OYPEHUIO UJIN KAITUTAJIbBHOMY
PEMOHTY C K101 CKBaXxHUHBI THK-BP. Takum
06pa30M, HA3€MHAs 1 BHYTPHUCKBAXKMHHASA
nH(pOpMaL XA CTAHOBUTCSA JOCTYIIHOU 151
TEXHUYECKUX CIELUAIUCTOB, SKCIIEPTOB,
CIIELIUAJIMCTOB APYyIUX NPOdUIct u
MEHEJPKEPOB B PA3HBIX IO PA3ACICHUAX
KOMIIAHUHU.

HeB3upas Ha TO, OCTAHYTCSA JIN
HeTECEPBUCHL BHYTPU UJIU 34 IIEPUMETPOM
THK-BP, KOMITaHM S OITYIIAET HEOOXOIUMOCTD
BBIMITU 32 PAMKHU PA6OTHI UCKJIIOUYUTEIBHO
JUIS1 6J710KA PA3BEAKH U JOOBIYU U 3AHATH
CBOE MECTO HA POCCUUCKOM PBIHKE
HE3aBUCUMBIX IIOCTABIIUKOB CEPBHCHBIX
yCyr. PaccMaTpyUBarOTCa MHOTUE BAPUAHTHL:
OT COXPAHEHU HE(PTECEPBUCOB B COCTABE
KOMIIAHUH, [IPOAAKH [TAKETA AKIIUI
IIyTEM IIEPBUYHOI'O PA3MEILECHUA HA
OUP:KE IO NTOTHOM HE3ABUCHUMOCTH 3TOTO
IO/ PA3/IC/ICHUSL

W TOJIBKO B O HOM MOKHO HE COMHEBATHCH:
KAaKO€ Obl PEIIEHUE HU OBLJIO IPUHSATO,
O6CIYKMBAHHE JOOBIBAIOMIETO (DOHA
KOMITAHHH B JIIOOOM CJIy4a€ OCTAHETCSA
Ha CAMOM BBICOKOM YPOBHE, U OCHOBHBIM
HOATBEPKACHHUEM ITOMY ABJIAIOTCA BEAYIIIHE
B OTPACIN ITOKA3aTENH, JoCTUrHyToie THK-BP
34 3TU TATH JIET. ©



BBICTABKIM 11 KOH HITHII

Oldest Russian Oil and Gas Show Heads

the Recordes Once Again

Crapeuwlas HedpTerazoBas BbICTaBKa
Poccm cHoBa ObeT pekopabl

Sergey TORPACHEY, Coiled Tubing Times
Cepresi TOPIIAYEB, “BpeMs KOJITIOOHHTA”

The 12th International exhibition of oil
and gas technologies and equipment
“NEFTEGAZ 2008” was held in Moscow
on June 23-27. Every time the organizers
set new records in terms of magnitude
of the event. The jubilee exhibition (this
year NEFTEGAZ has turned 30) was

not an exception. The area of exposition
enlarged by 27% as compared to last
year’s space to become the biggest
exhibition in the history of the show.

The biggest international oil and gas show in Russia
fully justifies all the epithets applied to it. 9 of 40
participating states including the UK, Germany, China,
the Netherlands, Norway, Finland, France, the Czech
Republic and Japan presented their national expositions.
All members of G8 were represented as well, which is
very important for the reputation of such an event.

Russian companies were originally expected to take an
active part in the show. This year their number exceeded
the quantity of foreign exponents. In the first place, it
is an evidence of a boom at Russian oil and gas sector,
especially service market. Besides, companies from the
related sectors of Russian economy demonstrate
a growing interest to the event.

It is not by an accident that the jubilee NEFTEGAZ
show was attended by the biggest Russian producers
including Gazprom, Rosneft, Tatneft, Russian/British
TNK-BP and leaders of Russian oil and gas service like
Integra, Mirrico Group, Rinko Alliance, drilling company
Eurasia and the National Drilling Company. Among the
participants there were also the leading producers of
equipment and materials for oil and gas industry such
as Perm Engine-Building Complex, Steel Pipe Company,
Burintex, Oil & Gas Systems Company, Fidmash.

Yet, the number of foreign exponents has grown as
well indicating a better investment climate of the Russian
oil and gas market and interest of Russian companies
to updating and modernization of their material and

23-27 vitoHs B Mockse ripoLuna 12-1

Mex nyHapomHas BbiCTaBKka 060py0BaHIS U
TEXHO/IOMV [1/151 He(hTerasoBoro KOMrijiekca
«HEDTEIA3-2008». Kaxbivi pa3 opraHn3aTopbl
YCTaHaB/IMBAKOT HOBbIE PEKOPLbI 10 MaclLTabam
MpOBOAVMOro MeporpuaTus. KObuneviHas
BbICTaBKa — B 3ToM rofy «HEDTETA3» otmeTinia
30-51eTne — He CTasia UCKIIKOYEeHMEM.
DKCMO3NLMOHHASA M/ioLLab yBendmaace Ha 27 %
10 CPABHEHWMIO C MPOLLITTON BbICTaBKOM, M1 B 3TOM
rofy oHa CTasna KpyrnHeuLiev 3a BCo CBOK MCTOPUIO.

Kpynueimas MexXayHapOAHAs HE(PTEra30B4as1 BICTABKA
Poccun IOJIHOCTBIO OIIPABABIBACT BCE AIUTETHL B CBOM a/1pPEC.
W3 40 cTpaH-y4aCTHUL IEBATh — BemKkoopuTanus, l'epmaHus,
Kwurai, Hupepnanaer, Hopserus, Punnanaus, Ppannus,
Yexud u SInOHUA — IPEACTABU/IN HA BBICTABKE HALIMOHAJILHBIE
3KCNO3ULIMU. KpoMe TOro, 6blIN NPECTABIEHBI BCE CTPAHBI-
4JIEHBI “O0JIBIION BOCBMEPKH”, YTO HEMAJIOBAXKHO IS
OPECTUAKA TOJOOHOT'O MEPOIPUATHSL.

W3HAYAIBHO OXKUAJIOCh AKTUBHOE Y4ACTHE POCCUUCKUX
KOMIIaHUU. B 3TOM rofly BX KOJIMYECTBO B CYMME JJAKE
MPEBBICUJIO YUCIEHHOCTD 3aPYOEKHBIX 9KCIIOHEHTOB.

B niepBy1o ouepeib, 3TO CTAJIO OYEBUJHBIM CBUJETEILCTBOM
OYPHOTO Pa3BUTUSI POCCUUCKOTIO HEPTETA30BOT'O

CEKTOPA, U OCOOEHHO CEPBUCHBIX KOMITAaHUI. Kpome Toro,
HEMAJIOBAKHYIO POJIb CBII'PAJI U 3HAYUTEJIbHO BO3POCIINHI
HHTEPEC K MEPOIIPUATUIO CO CTOPOHBI KOMIIAHUM 13
CMEKHBIX OTPACIEX POCCUUCKOM SKOHOMUKU.

B 3TO¥1 CBA3M HEYJUBUTENBHO, YTO B IOOMJIEHHOI
BBICTABKE IIPUHSAJIN y4ACTHUE KAK KPYITHEUIIINE POCCUNCKIE
JIOOBIBAIONINE KOMITAHUH, TAKUE KaK ['a311poM, PocHedTb,
TatHedTh M poccuiicko-6putanckas THK-BP, Tak u tuepst
POCCHUICKOTO PBIHKA HE(PTETra30BOIO CEPBUCA, B TOM YUCIIE
Hurerpa, I'pymnna kommnanui MUppuko, PUHKO AbiHC,
Byposas komnanusa EBpasusa u HanuoHanbHas 0ypoBas
KOMITAHM4, 4 TAKXKE BEAYIINE IPOU3BOAUTENN OOOPYAOBAHUA
Y1 MATEPHUAJIOB JIJISI HE(PTETa30BOIO KOMILIEKCA, CPETU
KOTOPBIX CTOUT OTMETUTD [TepMCKMIT MOTOPOCTPOUTEIBHBIN
KOMIUIEKC, TPYOHYIO METAITYPIrUYECKYIO KOMITAHUIO,
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technical basis, i.e. by using western equipment and
instruments. NEFTEGAZ-2008 was attended by such
noted companies as E.On Ruhrgas Ag, Vng-Verbundnetz
Gas, Wingas Gmbh (Germany), R&B Industrial Supply
Company (the USA), Gas De France (France), Jogmec
Japan Oil, Gas And Metals National Corporation (Japan),
Statoil (Norway).

It is also worthy of mentioning that more participants
from China including the biggest corporation China
Petroleum Technology & Development came to take
part in the show. The Chinese producers used this
opportunity to tie contacts between the East and the
West.

State-of-the-art equipment and latest oil and gas
technologies were represented on the stands of Neftegaz
2008. Visitors could see the equipment and technologies
for oil production, transportation and refining, methods
of onshore and offshore oil and gas wells construction,
technologies for oil recovery enhancement. Oil and gas

Bypunrex, komnanuio Hedprerazosele cucTeMbL, PHUAMAIIL.
BripoueMm, aKTUBHOE y4aCTHE B MEPOIIPUATUU POCCUHCKUX
KOMIIAHUH COIPOBOXKAAIOCH U POCTOM KOJIUYECTBA
3KCIIOHEHTOB U3 OJIMKHETO U JJAJIBHETO 3aAPYOEKbA, U 3TO
CTAJIO XOPOIINM UHAUKATOPOM POCTA KAK MHBECTULIMOHHON
MIPUBJIEKATEIBHOCTH POCCUHMCKOTIO HE(PTETa30BOTO PBIHKA,
TaK M UHTEPECA POCCUNCKUX KOMITAHUI K OOHOBJIEHHIO 1
MOJIEPHU3AIINU MATEPHUAIBHO-TEXHUYECKON OA3bl, B TOM

| 4ducse 32 CYET IPUMEHEHUA O60PYAOBAHNA U HHCTPYMEHTA OT

3ana/iHbIX npousBoauTeici. Tak, B “HEDTEIA3-2008” yuactue
MIPUHAIN TAKHUE U3BECTHBIE KOMITAHNH, KaK E.On Ruhrgas

Ag, Vng-Verbundnetz Gas, Wingas Gmbh (Tepmanns), R&B
Industrial Supply Company (CHIA), Gas De France (Ppannus),
Jogmec Japan Oil, Gas And Metals National Corporation
(AInonus), Statoil (Hopserus).

OTAENIBHO CTOUT OTMETUTD TOT (PAKT, UTO B 3TOM I'OALY
3HAYUTEIBbHO NPUOABUIOCH YYACTHUKOB M3 Kurasd, cpenu
KOTOPBIX KPYITHEHUIIINM CTaJIa Kopriopanusa China Petroleum
Technology & Development. 1711 TPOU3BOJUTEIIEA U3
ITogHEe6ECHOM TaKasl AKTUBHOCTD — BO3MOXKHOCTD yYaCTUS B
JHAJI0T€ HAa HEPTETa30BYIO TEMY MEXy BOoCcTOKOM 1 3ammajiom.

Ha crenpax BeicTaBku «Hergeras-2008» 6pu1n
IIPE/ICTABIIEHBI CAMOE COBPEMEHHOE OOOPYJOBAHUE U
HOBEHIITHE TEXHOJIOTUH 151 HE(PTEra30BOI'0 CEKTOPA.
IToceTuTeIn MOIVIM O3HAKOMHUTBCS C OOOPYJOBAHUEM U
TEXHOJIOTUSMHU JOOBIYH, TPAHCIIOPTUPOBKU U IIEPEPAOOTKU
HeTH, CIIOCOOAMU CTPOUTEIBCTBA HEPTIHBIX U
Ia30BBIX CKBA’KUH HAa CYIIIE€ ¥ HA MOPE, METOIAMU
BBIPAOOTKHU U NIOBBIIICHHUS OT/IAYH HEPTSIHBIX IIJIACTOB.
HedrerazonepepaboTka, HePTEXUMUS U MOHUTOPUHT
IIPOMBICJIOBBIX TPAHCIIOPTHBIX CUCTEM TAKKE HAIILTH CBOE
OTPAXKECHUE B KCIIO3UITHH.

Hapsiy ¢ poCTOM BBICTABOYHOM IJIONIA/IU B TABUJIbOHAX,
IJIONTA/Ib OTKPBITOH IJIOIIAAKU YBEIUYHIIACh Ha 84%.
IToceTuTeIsaM IPEICTABHIACh XOPOIIAsl BO3MOKHOCTb
HU3y4YUTb KPYITHOTOHHAXHOE OO60PY/IOBAHUE IIPOU3BO/ICTBA
TAKUX JIMJIEPOB POCCUMCKOIO U MUPOBOT'O PbIHKA
HedTerazoBoro o6opynosanus, kak China Petroleum
Technology & Development, IleTpocepsuc, uaman u ip.

Jaske y9uThIBAs TPAJUITHMOHHO BBICOKUI YPOBEHD
OPraHU3aINN MEPOIPUATHSA, OOIIUPHAS JIEJIOBAS IPOTrpaMma
10011eriHOM BbIcTaBKU “HEDTETA3-2008”

Figures of NEFTEGAZ 2008

¢ 28 000 square meters —
display area of the show
¢ 1 048 — number of

¢ 28 000 kB. M. —

BbICTaBKW

® 96% of exponents are
ready to take partin the
next show

Lindpbl <HEDTETA3-2008»
3KCMO3MLUMOHHas NNoLaab

e 1 048- konnyecTBo

exponents
icinati 3KCMOHEHTOB
. ?8 gg(;tlopatllng stzi)tes .o 40 CTpaH yUaCTHUKOE
® —total number o
visitors ¢ 19 620 — cymmapHoe 4ncno

noceTuTenem MeponpuaTms
® 96% 3KCNOHEHTOB rOTOBBI

NPUVHATb y4acTme B

cnepyloLen BbiCTaBKe

6blJ1a HA YANBJICHHUE PA3HOIIAHOBOH 1
UHTEPECHOI. TaK, €€ HayYHO-TIPAKTUYECKAs
YaCTb COCTOSIA U3 IBYX MEKIYHAPOJHBIX
KOH(epeHIUM: «<T€XHHUKA U TEXHOJIOTUU
JIOOBIYM U TOATOTOBKU HE(PTH U I'a3a B
OCJIOKHEHHBIX YCIOBUAX SKCIUTYATAIIU»,
opranusosaHHas PI'Y He(pTH U rasa uMm.
I'y6xkuHa 1 XypHaJIOM «Teppuropus
«HED®TEI'A3», 1 «COBpEMEHHBIE TEXHOJIOTUU
U O60PYAOBAHUE, IPOMBIIIEHHOE
CTPOUTENBCTBO B HE(PTEra30nepepaboTKe

u Hedrexumun Poccun». Ilpomeamue xe

B PAMKAX JIEJIOBOM IPOI'PAMMBI BBICTABKH
MHOT'OYMCJIEHHBIE CEMUHAPHI U IIPE3EHTALIUN
NPENOCTABUINA IPEKPACHYIO BO3MOXKXHOCTD
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B ceHTA6pe 2006 roga rno utoram Bu3nTa 6enopyckou npaBUTeNbCTBEHHOM
Aeneraumu B BeHecyany 6bin nogrnvcaH MemopaHaymM o coTpyaHUYECTBE, B

TOM YUce U B HeTaHow cepepe. Mpu yyacTum cneumanictoB benapycHeptn

BENOPYCHEDTb

cerogHs BeayTcs fobbi4a HeghT 1 paboTbl M0 OLieHKe 3arnacos,

cev'tcmopa33e,q/<a, PEMOHT CKBa>XUH.

B 2007 roay 6binv co3gaHbl COBMECTHbIE BeopyCccko-BEHECYNbCKUE MPEANPUATHS M0
cevicMopa3sBenoyYHbiM pabotam AO «Cucmuka benoBeHeconaHa» v rno gobei4de Hegtu MeTponepa
benoBeHeconaHa. B aktne Cl1 1o gobbide HeghTv BKIKOYEHbI MATbE MECTOPOXAEHMN.

B Hos16pe 2006 roga B VipaHe nognucaH MemopaHayM o cOTPYAHNYECTBE B HEGTAHOM cihepe.

5 ceHTs6ps B TerepaHe benopycckori M MPaHCKOM CTOPOHaMM MoANMcaH CePBUCHbIN KOHTPAKT Ha
pa3paboTky HegpTaHoro mectopoxaeHus [xygperip. B oktsabpe cozgaHo coBMecTHoe benopyccko-
upaHckoe npegnpustue bennapc lNetponeym KomrnaHu Jiumutes.

B anpene 2007 roga B MockBe rnognvcaH 4orosop o 6ypeHumn 60KoBbIX CTBOMIOB Ha HEPTAHbIX
MecTopoxaeHusx SiIMano-HeHelkoro aBToHoMHoro okpyra (AHAQ). B ntone B ropoge
IybkuHckom (AHAO) bb1n co3aaH poccumickubl punman npegnpustis benopycHepts. OCHOBHbIMU
HarnpasneHUIMN ero AesTeIbHOCTU CTasn KanuTasbHbIN U TEKYLLNIA PEMOHT CKBaXuH, bypeHue,
TaMIMOHAaXXHbIE 1 BbILUKOMOHTaXHble paboTsl. CerogHs B punuane Tpyaatcs byposas bpuraga,
Tpu bpuragwl no bypeHuto 6okosbix cTBonoBs, 10 6purag KPC, BbiLukoMOHTaxHas bpuraaa,

ABa TaMIMOHaXHbIX 3BEHA, MPOMbIC/IOBO-reopmsmnyeckas napTus, TpaHcnopTHUKK. Co3gaHa

Mpon3BOACTBEHHO-PEMOHTHas basa.

refining, petrochemistry and monitoring field transport
systems were also presented at the show.

Not only has the area of the pavilions grown, but the
territory of the open ground also increased by 84%.
Visitors had a good opportunity to study the heavy-weight
equipment of the leaders of Russian and global market
including China Petroleum Technology & Development,
Petroservice, Fidmash etc.

Even though the level of NEFTEGAZ events is always
high, the extensive business program of a jubilee show
was surprisingly diverse and interesting. Its scientific
and practical part consisted of two international
conferences: “Machines and Technology for Oil and Gas
Production in the Abnormal Operating Conditions”,
organized by Gubkin Russian State University of Oil and
Gas and magazine “NEFTEGAZ Territory” and “Modern
Technologies and Equipment, Industrial Construction in
Oil and Gas Refining and Petrochemistry of Russia”. The
show featured numerous workshops and presentations
revealing new developments of the world leaders in oil
and gas equipment and services. The scope of the issues
discussed was unprecedented in its width ranging from
wireless technologies and CAD to monitoring corrosion in
pipeline systems.

A workshop “Technical Solutions in Oil and Gas
Industry”, which presented equipment and services, stood
apart from other events of the show. It was organized by
the Mission on Economic Affairs at the French Embassy
to Russia a day before the end of the show and featured

HOBBIX Pa3Pa00TKAX JIUAECPOB PIHKA HE(PTETA30BOrO
O60PYAOBAHUS U YCIIYT U OTIIMYANINUCH OECIIPELIEACHTHON
MIUPOTOH PACCMATPUBAEMBIX ITPOOIEM—OT OECITPOBOJHBIX
TeXHOJIOIMH U pemieHud u CAITP 10 MOHUTOPHHI'A
KOPPO3UHU TPyOOIIPOBOAHBIX CUCTEM.

HeCKONMBKO OCOOHAKOM OT OCTAIbHBIX MEPONPUATHH,
MPOMIEIIINX B PAMKAX JEJI0OBOU IPOrPAMMBL, CTOSIT
CEMUHAP-TIPE3EHTAIINS OOOPYIOBAHHUS U YCIIYT
«TexHMUYeCKHUE peneHns B He(OTEra30BOH OTPACIN»,
OPraHU30BAHHBINM MHCCHEN ITO 3KOHOMHUYECKUM JIEJIAM
IToconbctBa Ppannyu B PO B npeanocnaeHuN 1eHb
BBICTABKH, B PAMKAX KOTOPOI'O O CBOUX HOBEMUIIINX
Pa3paboTKAX PACCKA3AIN IPEACTABUTENN BEYIITUX
(PPaAHITY3CKUX KOMITAHUH, pA6OTAIONINX B HE(PTETA30BOM
CEKTOPE, A TAKIKE 3AMECTUTEIIb IUPEKTOPA PPAHITY3CKOTO
nHctuTyTa HeTH I1. J1oBans. KpoMe Toro, Ha
MEPOIPHUATHH C IPEIEHTALIUAMU BBICTYITHIIN
MPEACTABUTENU AOOBIBAIONUX KOMITAHUI TOTAIB,
Jlyxorin u Putak.

He menee pa3zHOO6pa3HA ObLIA U TEXHUYECKAS
nporpamma “HEPTEIASA”. [17151 pOCCUUCKUX CEPBUCHBIX
KOMIIAHUH, IO HAIIIEMY MHEHUIO, HANOOJIbIIINHI
WHTEPEC MPEJCTABIIANA IPe3eHTanusa «HoBoe B
METOJAX BTOPUYHOI'O BCKPBITUS», OPTAHU30BAHHAA
3AO «bams3peiBTexHonornmn». Ha JaHHBIA MOMEHT 3TA
KOMITAHH A HE TOJIBKO AKTHBHO 3aHUMAETCA IMOBBIIIEHUEM
KO3 (PHUITMEHTA IOTE3HOT'O JEUCTBHA UCIIOb3yEMBIX
IIPHU BTOPUYHOM BCKPBITHH KYMYIATUBHBIX 3APAMOB,

HO U pa3pabaThIBAET CHIELUATbHBIE 3APA/IBI 15
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the leading French oil and gas companies with their latest
developments and Deputy Director of the Institut Frangais
du Pétrole P. Duval. Representatives of Total, Lukoil and
Ritek also made their presentations.

The technical program of NEFTEGAZ was varied as
well. On our opinion, a presentation “New in Completion
Methods” by Bashvzryv Technologies seemed the most
interesting to Russian service companies. At the moment
the company is not only raising the performance of
completion shaped charges, but is also designing special
charges for hydrofracturing with large entry hole diameter.
It also produces equipment for perforating operations in
the wells with the diameter over 89 mm, which is rather
relevant in the context of sidetracking boom in Russia.

One also should note the workshop “Modern
Geophysical Technologies in Prospecting and Exploration
of Hydrocarbons Fields”, organized by Society of
Exploration Geophysicists, which raised one of the most
relevant problems of Russian oil and gas sector, discussed
at the very top level at the moment.

The growing computer-aided manufacturing at Russian
producing companies and tougher requirements of
contractors to such system stimulated the activity of this
market segment and raised the level of solution offers.

For example, the workshop “Solutions for Oil and Gas
Industry” featured Bently Systems developments in the
field of automatic control suitable for the whole range

of problems in oil and gas industry from mapping the
area and preparation of new drill site locations through
to design, construction, operations and maintenance

of gas processing and oil production facilities and
complex refineries. The same subject was discussed at the
presentation “Solutions for Automatic Control Challenges
in Oil and Gas Industry by Elesy”, organized by the leading
Russian designer of high-tech intellectual monitoring and
control systems for companies.
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T'UPABINYECKOI'O PA3PhIBA MJ1ACTA C OOJIBIIUM
JHUAMETPOM BXOJHOI'O OTBEPCTHS, 4 TAKKE OCBOUJIO
BBIITYCK IPOAYKIIMH JIJIA IIPOBEJEHHUSA IIPOCTPETOIHO-
B3PBIBHBIX PA6OT B CKBAXKUHAX JIUAMETPOM OT 89 MM,
YTO OCOOEHHO AKTYaJIbHO C yYETOM HAOIIOAAI0MIETOCS
B IIOCJIEAHEE BPEM A 3HAYUTEIBHOIO POCTA OOBEMOB
OypeHHA BTOPBIX CTBOJIOB CKBAXXHUH B Poccum.

KpomMme Toro, Heb3s1 HE OTMETHUTDL CEMUHAD
«COBpEMEHHBIE I'€O(PU3NYECKUE TEXHOTOTUH /IS
IIOMCKA Y PA3BEAKU MECTOPOKAECHUN YITIEBOLOPOAOB»,
OPraHU30BAHHBIN OOIIECTBOM I'€O(PU3UKOB-PA3BEJUNKOB
U 3aTPOHYBIIUH OJHY U3 CAMBIX CYIIECTBEHHBIX I
POCCUHICKOTO HEMPTErA30BOTO CEKTOPA IIPOBIIEM,
06CyXI€HHE KOTOPOU ceruac BeAETCS HA CAMOM BBICOKOM
YPOBHE.

Habuparomas TEMII aBTOMATU3AL U
IIPOU3BOJCTBEHHOIO IIPOIECCA B POCCUMCKUX
JIOOBIBAIOMINX KOMIAHUAX U PACTYIIHE TPEOOBAHUSA
CO CTOPOHBI 3aKA34YHUKOB K TAKUM CUCTEMAM IIPHUBEJIU K
3HAYUTEJIbHOHN aKTUBU3AIIUH 3TOI'O CETMEHTA PBIHKA U
CYILIECTBEHHOMY MOBBIIIEHUIO YPOBHS NPE/JIATdEMBIX
pemeHun. B yacTHOCTH, HA ceMUHApe «Permenns s
HE(TEra30B0ON OTPACIN» CIIELUATUCTB KOMIIAHUN
benTnu CUCTEMC IPEACTABUIN CBOU Pa3pa6OTKU B
06J1aCTH AaBTOMATU3A1I Y, IPEAHAZHAYEHHBIE 115
pemeHns IPaKTUIECKH BCETO CIIEKTPA IPOHIEM
He(MTEra3oBOH OTPACIN — OT COCTABIECHUS NOAPOOHBIX
KapT MECTHOCTHU U NOATOTOBKU OYPEHUS HOBBIX CKBAXKHUH
JIO IPOEKTHUPOBAHUS, CTDOUTENBCTBA U SKCIIyaTaIMU
O6'BEKTOB 10 IEpEPaAOOTKE HEPTH U I'a3d. DTOM XKe
TEMAaTHKE ObLIA MOCBSAIICHA U IIpe3eHTalus «Permenue
32124 aBTOMATU3ALIUH JIJIs1 HE(PTETra30BON OTPACIHN
OT KOMIIAHUU DJI€CH», OPraHU30BAHHAS BEAYIITUM
POCCUHUCKUM Pa3pabOTIYUKOM UHTEIEKTYaIbHBIX
BBICOKOTEXHOJIOTUYHBIX CUCTEM KOHTPOJISA U YIIPABICHUS
JULA TIPEATIPUATUA.
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F’OVIﬁCKAﬂ TEXHUYHECKAA HEDTETA30BASA
KOHO®EPEHU WA U BbICTABKA SPE

BEAYLIAA TEXHWYECKAR KOH®EPEHLIWA U BbICTABKA, MOCBALWEHHASRA
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A contest “The best company of the 21st century”
organized by Free Economic Society of Moscow was aimed
at highlighting companies, which introduce innovation
projects, demonstrate high social activity and contribute
to the development of the national economy. Among
its winners are the leading domestic companies, which
stimulate the development of Russian oil and gas industry.
Zarubezhneft became the leader in “Geological and
Geophysical Explorations. Prospecting Hydrocarbons
Fields, Integral Assessment of Oil and Gas Regions and Local
Sites, Calculation of Reserves”. Mirrico Group got a silver
medal “Leader of the Branch” in “Construction of Onshore
and Offshore Oil and Gas Wells. Drilling Horizontal Wells.
Equipment and Technologies”. Tatneft received a gold
medal in the nomination “For Preservation of Traditions”.

The principal result of NEFTEGAZ-2008 was a
demonstration of the growing potential of the Russian
oil and gas companies. The show proved once again its
effectiveness and importance as the biggest ground in
Russia and Eastern Europe for making business contacts
and fostering partnership between Russian enterprises and
foreign companies. ®

OCHOBHO¥ 1IE€JIBIO IIPOMIEIIETO B PAMKAX
“HEDTEI'A3-2008” 1 OpraHU30BAHHOI'O IO MHUIIUATUBE
BOJIBHOTO 3KOHOMHUYECKOT'O O6IIECTBA MOCKBBI
KOHKypca «JIyumee npegnpuarue XXI Beka» ObLIO
0603HAYUTDb NIPEAIPUATHS, PA3PAOATBIBAIOIIUE
U BHEJIPAIONIUE MHHOBAIIMOHHBIE TPOEKTHI,
MIPOSABJISIONUE BEICOKYIO COLTUAIBHYIO AaKTUBHOCTD,
BHOCSIIIUE CBOY BKJIA/l B PA3BUTHE SKOHOMUKU
cTpanbl Ero no6eguTensiMu CTaIU NEPESOBLIE
OPEATIPUATHS OTPACIHN, KOTOPBIE CBOEH JEATENBHOCTBIO
CTUMYIUPYIOT PA3BUTHE POCCUUCKOTO HE(PTETA30BOTO
KoMIuiekca. Cpeiy no6eIuTeNEd XOTENOCh Obl
oTMeTUTBh OAO «3apybekHEPTH», CTABIIEE TUAEPOM
B TEMATHUKE [ €0JIOrnueCKue U re0(PU3NIECKUE
uccienoBanusd. [IONCK U pa3Beika HEPTAHBIX U
ra30BBIX MECTOPOXKJEHUM, KOMIIJIEKCHAS OLIEHKA
HEPTETA30HOCHBIX TEPPUTOPHUI M IOKATBHBIX
OO'BEKTOB, TOJCYET 3aM1ACOB», U ['pyIIITy KOMITAHUI
MUPPHUKO, ITOJIYUYHBIIYIO CEPEOPAHYIO MEJAND «JIuaep
OTPACIN» B TEMATHKE «CTPOUTENBCTBO HEMPTAHBIX
U Ira30BBIX CKBA’KWUH HA CyIIE U HA MOpe. bypenune
TOPU3OHTAJBHBIX CKBAXKUH. OOOPYAOBAHME U
TEXHOJIOTUM», A TaKKe OAO «TaTtHeTh», CTaBIICE

obiragaTeneM 30J10TOH MEJAIN KOHKYDCA B

BbictaBka Obina The show was
opraHmsoBaHa 3A0 organized by
«DKCroueHTp» coBMecTHO  Expocenter and Messe
c dpupmont «kMecce Dusseldorf. Neftegaz
Oiocenbpopd». «Hedteras 2008 was officially
2008» Obina npoBegeHa Npu  supported by Moscow
odunumanbHom nogaepxke administration and
MNpasutenbctBa MockBbl 1 Commerce and
nop natpoHaxem Toproeo- Industry Chamber of
npomblwneHHon nanatbl PO.  Russia’s Federation.

HOMMWHAIINH «34 COXPAHEHUE TPAJTULTUL>.

Hy a rmasabeiM utoramu “HEDTETA3-2008”
CTAJIU JEMOHCTPALIMA PACTYILETO
IIOTEHIINAIA POCCUMCKUX KOMITAHWIT
HEPTETra30BOro CEKTOPA U TO, 4TO
BBICTABKA B OYEPEJHOU Pa3 J0KA3a/1a CBOIO
3(PPEKTUBHOCTD Y BHAYUMOCTD B KAUECTBE
KpynHenmeii B Poccunu u Bocrounoii Esporne
IJIOLAJIKH JIJIS1 yCTAHOBJICHUS JIEJIOBBIX
KOHTAKTOB 1 HAJIA’KUBAHUS TAPTHEPCTBA KAK
MEXKAY POCCUHCKUMU NPEAIIPUATHSIIMHU, TAK 1
C 32pyOEKHBIMU KOMITAHUAMU. ©
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MEXAVHAPOAHAA NPAKTHHECKAR KOH®@EPEHUMWA W BLICTABKA

BOCTOYHOCUBUPCKMNM
HE®TECEPBUCHbIWH KOHTPECC
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OIL AND GAS SECTOR:
KEY TRENDS
The 6th Oil and Gas Congress

HEMDTEIA30BbIN CEKTOP:
KJHOYEBbBIE TEHAEHLIN
6-u Poccnvicknn HegpterazoBbivi KoHrpecc

Vladimir Lebedev, Coiled Tubing Times
Baagumup JIEBEJEB “BpemMsa KOJITIOOHHIA”

Russian Oil and Gas Congress is the Poccuickinm HegterasoBbivt KOHMPecc —

most influential Russian oil & gas forum. CaMbIv BIIVSITETIbHBIV B POCCU MEXAYHaPOAHbIN
This year the event was attended by opyM HEDTSHMKOB. B 3TOM rofy A1 006Cy XAeHs
approximately 700 representatives KJIKO4€EBbIX BOMPOCOB OTPACIIN Ha MEPOTPUATIN

of Russian and international oil and cobpanvce okono 700 npencraButenevi

gas industry, specialized ministries OTeHeCTBEHHOM 1 MEX 4YHaPOAHOM HEDTAHOM

and departments, oil associations and 11 ra30BOW MPOMBILLIIEHHOCTH, OTPAC/IEBbIX

financial institutions from more then 30 MUHUCTEPCTB W1 BELOMCTB, aCCOLIMALINM,

countries worldwide, including Russia, (VHaHCOBbIX yypexaeHm bonee 4em 13 30

UK, Germany, Italy, China, Norway, USA, CTpaH: Pocam, BerkobputaHm, [epmaHmm,

Finland, France, Switzerland and others. Wranuun, Kutas, Hopserv, CLLIA, QuHasHaum,
Along with other topics, considerable ®@paHum, LLiseviiapmm n ap. Cpeam MHOXeCTBa TeM
attention was paid to oil&gas sector 3HaYnTEIbHOE BHMaHME OblI0 yAeneHo TeHAEHLMSIM
trends and prospects, state policy and 1 NepCrieKTvBaM POCCUVCKOro HegTerasoBoro
legislative control in this sphere, problems CeKTopa, rocyaapCTBEHHOW MOINTUKE B JaHHOV

of well stimulation and oil recovery chepe v 3aKoHOAATETbHOMY PErYIIMPOBAHMIO,
enhancement, development of ollfield BOMpOCcaM MHTEHCUDUKALIMIM JOObIYM 1 MMOBbILLIEHS
services market. HegTeoTaaqv, pa3BUTUIO0 HETECEPBMCHOIO PbIHKA.
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The 1st day of the congress was devoted to
discussion of global problems and formulation
of global aims. The two following ones became
thematic: June, 25 was the day of oil and June, 26 was
the day of gas. And though, as usual at such events,
presentations of 60 lectures were of different subjects
and levels, processes, which take place in Russian fuel
and energy industry, could be easily tracked.

One can state that during the last years this area
has been standing on its own feet. In terms of the
gas production level Russia has been holding its
head high in the world for a long time, and last year
it managed to become the leader in oil production.
Not so bad, but against the outwardly successful
background there are serious reasons for concern.
The tempos of oil production growth reduced from
the 11% in 2003 to a little more than 2% in 2007.
Above all, the beginning of 2008 brought the negative
dynamics — production decrease in the first quarter
by 0,3%.

But the country’s most profitable state sector is
developing more slowly than many others. In the
growth structure of the gross domestic product of
the state oil industry does not hold a strong position
in comparison with a number of other sectors of the
Russian industry. Now and again the term “stagnation
in the oil and gas sector” comes into our view.

What is the reason for this situation? In the opinion
of the government representatives, custom and
tax regimes (especially against the background
of inflation), which formed in due time, began to
hamper the investment activity. On the one hand,
during the last 3 years the volume of investments in
fuel and energy industry increased twice - from 700
bln to 1.2 tln rubles. But on the other hand, on every
ruble invested 85 kopecks are being removed from
the oil and gas industry. The growth of the expenses
for hydrocarbons reserves development is holding
back the growth of production and increases the
cost of energy resources. At the same time, the role of
oil and gas services and new technologies increases
sharply, which allows to produce resources earlier
considered to be non-recoverable. Particularly, that
was the subject of speech of Vladimir Hristenko,
general manager of the company Rimera, which
represents the oil and gas services division of the
ChTPZ group. Having mentioned that the global
problems of mineral resources producers determine
the strategic objectives of oil and gas service market
players, Vladimir Hristenko passed to the analysis
of Russian oil and gas service market, the estimated
volume of which was $ 40 bln in 2007. The Director
General of Rimera considers the oil and gas service
market today to be a combination of two segments:

* classical oil services, including seismic, geophysics
and drilling jobs, services of downhole equipment
and also production of oil development equipment;

* the market of designing and building pipeline

KOH HITHWM 1 BEICTABKH

ITepBbIii IeHb PA6OTHI KOHI'PECCA ObLI TOCBSIIECH
OOCYK/ICHUIO ITIO6ATBHBIX ITPOHJIEM U TIOCTAHOBKE OOITUX
3aa4. [IBa MOCAEAYIOMUX CTAJIN TEMATUYECKHUMU: 25 UIOHS
nporien [ledb HedTH, 2 26 uioHs — JIeHb ra3a. Y XOTs, Kak
BCET/]a HA IOJOOHBIX MEPOIPUATHAX, BBICTYIIJICHUS NIECTH
JIECSITKOB JIOKJITYNKOB OBIIH PA3HOI HATIPABJIECHHOCTU
U PAa3HOI'O YPOBHS, MOKHO OBLJIO OTCJIEAUTD IIPOLIECCHI,
MIPOUCXOJANINE B POCCUHCKOM TOIIHBHO-9HEPTETUYECKOM
KOMIJIEKCE.

MOHO KOHCTATHPOBATh, YTO HA MPOTKEHNUH TOCJIETHUX
JIET OTPACIBb TBEPJO CTOsIA HA HOT'aX. I10 YPOBHIO IO6BIYH
raza Poccust muupyeT B MUPE yoKE JOCTATOYHO JABHO, 4
B IIPOIIJIOM I'OZly €1 y/1aJIOCh BBIITH HA IIEPBOE MECTO U
110 Jo6bIYe He(pTU. HENIOXOM pe3ynbrar, HO Ha BHELIHE
671arONONTYYHOM (POHE ECTH U CEPbE3HBIE TOBOABI /IS
6ecrokocTBa. TeMnbl pocTa JOOBIYU HEPTHU CHUZUIUCH C
11% B 2003 1. 10 4y TB OOJIEE 2% B 2007-0M. Bosee Toro, Ha4ano
2008 1. 1 BOBCE IPUHECJIO OTPHUIATENBHYIO JTUHAMUKY
— COKpAIEHUE IOOBIYM B IIEPBOM KBapTaje Ha 0,3%.

Ho camblii JOXOAHBIN I TOCYAAPCTBA CEKTOP PA3BUBACTCA
MeJIEHHEE MHOTUX JPYTUX. B CTPYKTYpe pOCTa BAIOBOTO
BHYTPEHHETO NPOAYKTA CTPAHBI HE(PTAHKA BBITTIAUT
CEerofHs XyxXe, 4eM psaj] JPYIrUX OTPACIEN POCCUMCKOU
MIPOMBIIIJIEHHOCTH. BpeMs OT BDEMEHU MEJIBKAET IAXKE
TEPMUH «CTATHALUA B HE(PTETA30BOM CEKTOPE».

B ueM nnpyymrHa Tako#u curyanuu? I1o MHEHUIO
IPEeACTABUTEIICH IIPABUTEILCTBA, CJIOKUBIIUIICA B CBOE
BPEMS TAMOKEHHBII U HAJIOTOBBII PEKUMBI (OCOOEHHO
Ha (POHE POCTA UH(IALINN) HAYAIH TOPMO3UTD
WHBECTUIIUOHHYIO AKTUBHOCTD. C OTHOI CTOPOHBI, B TEYEHHE
HOCJIEAHUX TPEX JIET OO'bEM UHBECTUIUH B 11€J10M B TOK
BBIPOC IOYTH B J1Ba pa3a — ¢ 700 mupp g0 1,2 TpaH pyo., HO €
JPYroOi — Ha Ka>KAbII BJIOKEHHBII PyOsIb U3 HE(PTETra30BOM
OTPACIN U3BIMAETCA 85 KOIIEEK.

PocT 3aTpaTt Ha OCBOEHUE 34I1ACOB YITIEBOAOPOAOB
CIEPKUBAET POCT JOOBIYH U TOBBIIIAET CTOUMOCTD
3Hepropecypcos. OJHOBPEMEHHO PE3KO BO3PACTAET POJIb
HePTECEPBUCA M HOBBIX TEXHOJIOT U, TO3BOJISAIONUX
JOOBITb U3 HEJIP PECYPCHL, KOTOPBIE PAHBIIE CYUTAINUCH
HEU3BJIEKAEMBIMU. DTOH TEME, B YACTHOCTH, OBLJIO IIOCBSIIIEHO
BBICTYIIEHUE I'€HEPATIBHOI'O AUPEKTOPA KOMITAHUU PrMepa,
MNPEACTABIAIONEN HE(PTECEPBUCHBIN TUBU3UOH 'pyTbI
YTTI3 BraguMmupa XpUCTEHKO.

OTMETUB, YTO IMIOOATBHBIC IPOOIEMBL, CTOAIUE NIEPE/]
HEJIPOIOJIb30BATENSAMU, ONIPEAEIAIOT CTPATETUIECKHE
3a/1a491 HE(PTECEPBUCHBIX UTPOKOB, BraguMup XpUCTEHKO
nepenies K pPACCMOTPEHUIO OTEYECTBEHHOI'O PBIHKA
HEPTEra30BOI0 CEPBUCA, OLIEHUB €r0 00beM B 2007
I. B 40 mipp gosut. CIIA. TTo MHEHUIO T€HIUPEKTOPA
PruMepsl, ppIHOK HE(PTEra30BOTO cepBUCA POoccum cerognsa
IPEACTABIAET COOON KOMOMHAIIHIO IBYX CEI'MEHTOB:

* KJIACCUYECKOI'O HEPTECEPBUCA, B KOTOPBII BKJIIOYEHBI
KOMILJIEKCHI PA0OT 1O CEMCMUKE, I'eO(PU3UKE, Oy PEHUIO,
CEPBUCY NOI'PY>KHOT'O OOOPYAOBAHUSA, A TAKXKE
IIPOU3BOACTBO HEPTEIIPOMBICIIOBOI'O OO0OPY/IOBAHMS,

* PBIHKA IPOEKTUPOBAHUA U CTPOUTEIBCTBA
TPyOONPOBOAHON HH(PPACTPYKTYPBI U OOyCTPOKCTBA
MECTOPOXK/JIECHUM, B TOM YHCJIE IIPOU3BOJICTBO TPYO
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infrastructure and development of oilfields,

including producing of tubes of oil and gas

assortment and equipment for the pipeline

transport (Engineering, Procurement,

Construction (EPC — segment).

As a result of 2007, V. Hristenko evaluated the
classical oilfield services market to be $ 15 bln
and the EPC-market — $ 25 bln, and predicted the

average annual growth of the market by 17% with the

increase of its volume by 2010 to $ 65 bln.

The speech of Director General of GK KUNGUR
Paul Ostling is also worth mentioning. According
to his evaluation, the volumes of production and
exploration drilling will increase from 10 min.
m per year in 2005 to 26 mln m per year in 2015.
Meanwhile, the demand for jobs, aimed to enhance
the development effectiveness of existing wells, will
increase considerably due to stringent requirements
of state authorities for the minimum permissible
stock of inactive wells and implementation of tax
stimulation for enhancement of recovery rates
for developing oilfields. By the way, the state is
going to assist with widening of Russian fuel and
energy complex’s resources base. Particularly, the
government examined and approved the long-term
program of mineral resources exploration and raw
hydrocarbons recovery up to 2020.

Paul Ostling outlined the following changes in
the structure of capital investments in oil and gas
companies:

\Y

HEPTEra30BOro COPTAMEHTA U OO0OPYLOBAHUS 11
TpyodonpoBoaHOro TpaHcnopra (Engineering, Procurement,
Construction (EPC-cermenr)).

ITo nroram 2007 1. B. XpUCTEHKO OLIEHUJI KJIACCUYECKUU
He(PTECEPBUCHBII PBIHOK B 15 MuIpA 101, 4 EPC-pBIHOK — B 25
MJIPJI JOJLL, CHPOTHO3UPOBAB CPEAHETOLOBOU POCT PBIHKA HA
17 % n yBenmyenue ero oobema kK 2010 1. 1o 65 MIIp/I O

JITO60NBITHBIM OKA432JI0Ch BRICTYIIJIEHHE HA KOHI'PECCE
reHepabHOro gupexkropa 'K «<KYHIT'VP» ITona Octiunra. ITo
€I'0 OLIEHKE, O6'bEMBI AKCIUTYATALIMOHHOI'O U PA3BEJOYHOIO
6ypenwst BeipacTyT ¢ 10 MiH M B oz B 2005 T. 10 26 MITH
M B roz, B 2015 1. [Ipr 3TOM CyIIECTBEHHO YBETUYUTCSA
TAKXKE U CIIPOC HA IIPOBEJEHNE PAOGOT IO MOBBIIIEHUIO
3(pPEKTUBHOCTH UCIIOJIb30BAHM A CYIECTBYIOIINX
CKBAXXUH, ITIOCKOJIBKY Y2KECTOYAIOTCS TPEOOBAHMA
IroCyJapCTBEHHBIX OPI'dAHOB K MUHHUMAJIBHO JJOITyCTUMOMY
$onay 6€31€HCTBYIONNX CKBAKHUH U AKTHBHO HUCIIOJIb3YETCS
HaJIOI'OBOE CTUMYJIMPOBAHUE BBICOKOH CTEIIEHU BBIPAOOTKH
CYIIECTBYIOIMX MECTOPOXKAeHUI. K C10BY, rocyaapCcTBo
HAMEPEHO BCAYECKH COAEUCTBOBATD PACITUPEHNIO
pecypcHoi 6a3b1 TOKa. B uacrHOCTH, [IpaBUTENBCTBOM
ObUIA PACCMOTPEHA M O06peHa JIoIrocpoyHas mporpamma
U3YYEHU HEJP U BOCIIPOU3BOACTBA MUHEPAIbHO-ChIPHEBON
6a3b1 10 2020 T,

ITon OCTIMHT BbIJICIUII CIEAYIOINE U3MEHEHHS B CTPYKTYPE
KaIllMTAIbHBIX BJIOKEHUI HE(PTETa30BbIX KOMIIAHUI:

* POCT MHBECTUITHUI HEPTETA30BbIX KOMIAHUI KaK PE3YIbTAT

BBICOKHX I1€H Ha HE(TB;
¢ OOHIUI POCT KAIIUTATBHBIX BJIOKEHUI B TONCKOBO-

pa3BeIOYHbBIE PAOOTHL U JOOBIUY IS HOAACPKAHUS

EenopyCHecpr OKa3blBaeTt LUMpOKMI;I CrieKTp yciyr B obnactu cTpouTesibCTBa,
BOCCTaHOBJIEHUSA N PEMOHTAa CKBa>XnH I'ﬂy6MHOM A0 5 1bic. m. COBpeMeHHbIe
TEXHOJIOIMH, HakKoriJieHHble 3HaHWs U OrlbIT Ha TEPPUTOPUN Benapycm

n 3anagHovi Cnbrpu No3BosISIKOT BbINOIHATL PaboTbl 110 TEKyLLEMY U

BEMNOPYCHEDMTb

KarintasibHOMYy PEMOHTY, 6ypeHl/IiO b60okoBbIX HaKJIOHHO-HaripaBJ/ieHHbIX 1
rOpPU30OHTAaJIbHbIX CTBOJIOB.

[ns BeaeHUs1 CIOXHbIX KarnnTaibHbIX PEMOHTOB 1 BOCCTAHOBJIEHUS CKBaXXWH METOAO0M bypeHus
60KOBbIX CTBONIOB benopycHepTb UCronb3yeT MObUIbHbIE YCTaAHOBKIM 6ObLLIOV PY30MOAbLEMHOCTU
HRI-500, K-125, HRI-300, B KOMM1eKT KOTOPbIX BXOAAT HACOCHbLIV B/IOK, HETbIPEXCTYreHYaTas cuctemMa
OYUCTKM TEXHOSIOMNYECKUX XMAKOCTEMN, S3HEProbiok, KoTebHasl.

Ans nogzemHoro pemMoHTa ucrionb3yrotcs arperatbl YITA-60A v AP-32/40.

Ha TIPEAMNPUATUN YCTIEeLIHO NPUMEHSIOTCA COBPEMEHHbIE TEXHOJIOMN:
® BOCCTaHOBJIEHNE CKBa>XH METOA4OM 6ypeHm7 HaripaBJ/ieHHOro bokoBoro cTBosa AHHou o 1 Tbic. M

C Bblpe3aHneM «OKHa» B 06caiHoOU KoNIoHHe anameTpom 140-168 MM ripv MOMOLLM OPUEHTUPOBAHHO
YCTaHOB/IEHHOIO KJIMHOBOIO OTKJIOHUTEJISl, NN C MOJIHBIM Pa3pyLIeHUEM yHacTKa IKCrayaTayMoOHHOM
KOJIOHHbI BbIpP€3atoLMMM yCTPOUCTBaAMM;

e OypeHue 6OKOBOro CTBO/A C FOPU3OHTAIbHbLIM yHacTKOM;
* 6ypeHue 6BOKOBOIo CTBOJIA C MPOXOXAEHNEM Yepe3 ABe 06cagHble KONIOHHbI OAHOBPEMEHHO;

yrnpaBieHue UCKPUBIEHUEM CKBaXUH C OTXo40M 3abos oT ycTes go 1600 M ripu nomoLuym
TesieMexaHN4eckux CUCTEM M NMOCTPOEHME PaKTUHECKUX TPAEKTOPUI CTBOJIOB CKBaXUH Ha M3BM;
BTOPUYHOE BCKPbLITUE M/1aCTOB MMAPOMNECKOCTPYVMHOM rnepgopaumm ¢ MpuMeHeHNEM arperaTton
AY®D-1000, obecneyunsaroLymx paboyee aasneHne go 700 Kr/cv?;

paboTbi Mo o4ncTke 3a60€eB HarHeTaTesbHbIX U JOObIBAIOLMX CKBaXXUH C MOMOLLbIO KONTIOOUHIrOBOM
ycraHoBku KM-30T;

Py MOMOLLM COBPEMEHHOIO h/1oTa Ha CKBaXXMHaX MPOBOAATCS CONSIHO-KUC/IOTHbIE pa3pbiBbl U
rvapopaspbiBbl M1acToB.
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KOH HITHWM 1 BEICTABKH

* the growth of investments in oil and gas companies U YBEJIMYEHUS IIPOU3BO/IUTEIBHOCTH U BBITIOTHEHHU S
as a result of high oil prices; HOPMATHBHBIX TPEOOBAHUL;
* the general growth of capital investments in * POCT PACXO/IOB Ha BEICOKOTEXHOJIOTUYHBIE

exploration and production to increase its level and HE(MTENPOMBICJIOBBIE CEPBHUCHBIE YCIYTH (IIPUMEHEHHE

to meet the quality standards; KaIlUTAJIOEMKUX TEXHOJIOTHUH JIJI1 Pa3Pa6OTKH HOBBIX
* the growth of expenses on the high-technology MECTOPOXK/IEHHU B TPYAHOAOCTYIIHBIX PETMOHAX, 4 TAKXKE

oil and gas services (implementation of capital HUCIIONIb30BAHUE KATUTATIOEMKUX METO/IOB IIPOMU3BOJICTBA —

intensive technologies for development of new I'U/IPOPA3PHIB IIACTA, 6YPEHUE TOPU3OHTAIbHBIX CTBOJIOB U

oilfields in the regions with difficult access, and also T.JI. — JI7Is1 €TO PACHIUPEHUS U YIYYIICHUS SKCILIyaTalluy Ha

the use of capital intensive production technologies, CYIIECTBYIOIMNX MECTOPOXKICHUAX).

such as fracturing, horizontal wells drilling etc., ITo muenuto rengupekropa I'K «<KYHI'YP», B Poccum

for production development and improvement of OXKUJAETCS ABOMHOM POCT PBIHKA HE(PTAHOIO OOOPY/IOBAHUSA

existing oilfields development). U KJIACCUYECKUX CEPBUCHBIX yCIIyT — ¢ 11,8 mutpa gosut. CIIIA B

To the mind of Director General of KUNGUR, dual 2006 1. 10 22,5 mapa B 2010 T
growth of oil equipment and classical services market PocT 3aTpat Ha HEPTECEPBUCHI IOJIKEH OKA34Th
is expected in Russia — from $ 11.8 bln in 2006 to $ JIOTIOJTHUTEJIBHOE MOJIOKHUTEIBHOE BIIMSTHUE HA PA3BUTHE
225 bln in 2010. PBIHKA YCIIYT 1 OOOPY/IOBAHUS B HE(PTETA30BOM CEKTOPE.

The growth of expenses for oilfield services COrnacHO YCPEAHEHHON 3KCNIEPTHOM OLIEHKE, O3KUJAETCS, UTO
will have positive influence on the oil and gas pacxo/ibl HA HE(PTECEPBUCHBIE YCIYTU BEIPACTYT C 14 1O
industry development. According to the average CIIA Ha 1 T to6BITON HEPTU B 2004 T. 10 29 107171 B 2015 T
expert estimation, the growth of expenses for the (pacuet B1IecHax 2005 1).
oilfield services will increase from $ 14 per 1 tone of Ha B3171511 ICIOJTHUTEJIBHOI'O BULIE-TIPE3UIECHTA
produced oil in 2004 to $ 29 in 2015 (calculations in IO CTPATETUU, MAPKETUHTY U Pa3BUTHIO 613Heca 'K
prices of 2005). «aTerpa»Xanca Kiamndepepa, pplHOK HE(OTECEPBHUCHBIX

Acting vice-president in strategy, marketing YCIIYT ¥ HE(PTErA30BOr0 OO0PYAOBaHMA B Poccuu byzer
and developing business of GK “Integra” Hence OPOJOJIKATH PACTHU BO BCEX CETMEHTAX HA IPOTSKEHUH
Klampferer assumes that the Russian market of CJIEAYIOMUX 5 JIET. POCCUIICKME BEPTUKAIBHO
oilfield services and equipment will continue to WHTEIPUPOBAHHBIEC HEPTAHBIE KOMIIAHUH SIBIISIOTCS
grow in all segments for a period of next 5 years. KPYMHENIINUMU HOTPEOUTENAMU HE(DTECEPBUCHBIX YCIIYT B
Russian vertically integrated oil companies are Poccun. MasioBepOosiTHO, 4TO K 2012 . CUTYAI M U3MEHUTCSL.
the main users of oil and gas services in Russia. It’s KpynHENIMMH CETMEHTAMHU PBIHKA, BBIPA>KEHHBIMH
unlikely that the situation will change by 2012. B a6COMIOTHBIX BeTUIHHAX (60 % POCCHUIICKOTO

The largest segments of the market, expressed He(PTECEPBUCHOTO PBIHKA K 2012 1), 6yayT:
in absolute values (60% of Russian oilfield services ¢ OypEHHE 1 OCBOCHUE CKBAKIH;
market by 2012) will be: * KaIIMTAJIbHBIN U TEKYIUHM PEMOHT CKBAXKHH.

» drilling and development of wells; I1pu 3TOM CErMEHTAMHU C HAUOOJIBIIEN
» well workover and remediation works. CPEAHECTATUCTUYECKON I'OIOBOM JTMHAMUKOI ITPOTrHO3a

Meanwhile the segments with the greatest annual POCTA ABJIAIOTCS:
dynamics of growth forecast are: * 3ape3Ka OOKOBBIX CTBOJOB (20 %);
¢ sidetrack drilling (20%); * KOITIOOUHT (18 %);

* coiled tubing (18%); * PEMOHTHO-U3OJIALIUOHHBIE PAOOTHI (15 %);

* squeeze cementing (15%); * reO(pU3NIECKUE UCCIIEJOBAHHUS B KCILIYATAIIUOHHBIX

» geophysical researches in exploration wells and CKBa)KMHAX 1 HAKJIOHHO-HANPaBJIEHHOE 6ypenue (14 %);
directional drilling (14%); e cericMopassegka 3D (13 %).

* 3D seismology (13%). Bckope nociie cosemanusg B CesepoaBuHCKe f'ocayma

Soon after the conference in Severodvinsk, Russian IIPUHAJIA B TPETHEM YTEHNH IO PABKU B Ha/I0rOBBIN KOJEKC
parliament accepted amendments to the tax code P®, yTOuHAIOIMNE MIKATy HAJIOTA HA JOOBIYY IOJIE3HBIX
of RF in the third reading, which makes the scale of nckomnaemorx (HATIHM) s nedTn.

Mineral Extraction Tax (MET) for oil more exact. TaknuM 06pa3oM, MOKHO TOBOPUTH O TOM, YTO PEIIEHUE
Thereby we can say that tackling the problems of oil npoO6JIeEM HE(PTETa30BOM OTPACIN CENYAC ABIAETCA

and gas industry is Russian government’s top priority. MPUOPUTETHBIM HANIPABJIEHHUEM PA6OTHI POCCUICKOTO
Moreover, some specific steps are undertaken in this PaBUTEJILCTBA. Bonee Toro, yxe npeJnpuHuMarTCs
direction. The most important thing to understand KOHKPETHBIE IIAI'U B 3TOM HaIlpaBjaeHUH. [J1aBHOE, 94TO
right now is to what extent the government is ready CeNyvac BaKHO MOHSATD, — HACKOJIBKO JJAJIEKO TOTOBO

to assist in creating comfortable working conditions 3aI1THU HAIllE PYKOBOJCTBO B CO3/JaHUU KOM(POPTHOIO

for production companies, and how it will affect the pexnuma paboThI JOOBIBAIOMIUX KOMIIAHUHA U HACKOJIBKO
industry development, as well as the development of OH PEAJIbHO OTPA3UTCA HA PA3BUTHUHN OTPACIIH, A TAKXKE
oilfield services, in reality. HeMTECEPBUCHOI'O CEKTOPA.
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calendar /Kanengapb / calendar / Kanenaaps / calendar / Kanenaapn / calendar

OkTa6pb / October

1-3 Il International specilized Exhibition GAZ INDUSTRY-2008 Sochi, Russia
Il MexayHapoaHas crieynann3npoBaHHas BbiCTaBKa Couu, Poccusi
«GAZ INDUSTRY-2008»
1-4 First International Forum “Oil and Gas Service and Equipment” Tyumen, Russia
Mepabivi MexayHapoaHbIvi popym «HegTerazosbivi cepsuc v obopynoBaHue» TiomeHb, Poccus
3-4 12th Annual Conference “Oil and Gas of Sakhalin” Yuzhno-Sakhalinsk, Russia
12-7 ExxerogHas KoHpepeHums «He@pTb 1 ra3z CaxannHa 2008» tOxxHo-CaxanunHck, Poccns
6-10 Annual Africa Oil Week Cape Town, South Africa
ExeronHas ajppuvikaHckas Hegensi Hegptu KevintayH, lOAP
7-10 16th Jubilee Kazakhstan’s International Exhibition and Conference “Oil and Gas” Almaty, Kazakhstan
16-7 KOBMnenHas kasaxcTaHckas MexXayHapoHas BbicTaBKa U KoHdepeHums «HedTb 1 ras» Anmarsl, KaszaxcTaH
12-15 Seminar “Underbalanced and Managed Pressure Drilling: Technologies for Improving Drilling Ho Chi Minh City, Vietnam
Performance, Enhancing Production, and Reducing Project Risk” XowumuH, BbetHam

CemuHap «bypeHwne Ha gernpeccun v ¢ yrnpasasieMbIM JaBIeHUEM: TEXHONOMU Yy LLEHUS
CKOPOCTHY MPOXOAKM, MOBbILIEHUS MPOU3BOANTENLHOCTH U MMHUMAa3aLun PUCKOB

14-16 International Exhibition “Oil. Gas. Chem. 2008” Saratov, Russia
MexpayHapogaHas BbicTaBka «HegTb. [a3. Xum. 2008» Caparos, Poccus

15 16 International Conference “The way of Innovations and New Technologies in Gas Industry” Razvilka, Russia
INNOTECH-2008 Pa3Bunka, Poccns

MexayHapopaHas KoHpepeHums «[TyTb MHHOBaLMI 1 HOBbIE TEXHOOMN B ra30BOM
rnpomsiwneHHocTu» INNOTECH-2008

21 Conference “Oil and Gas Service in Russia” Moscow, Russia
KoHepepeHuyus “Hegrerazonnivi cepsuc B Poccn HEQTETA3CEPBUC-2008» Mocksa, Poccusi
22-24 Third International Energy Week and Eight All-Russian Week of Oil and Gas Moscow, Russia
TpeTbsa MexayHaponHas SHepreTudeckas Hegens v Bocbmas Bcepoccurickas Henens Hegpt n Mocksa, Poccus
laza
28-30 Russian Technical Oil and Gas Conference and Exhibition SPE Moscow, Russia
Poccuvickas TexHuyeckasl HegpTerazoBasi KOHepeHUUs 1 BbicTaBka SPE Mocksa, Poccusi
Hosi6pb / November
3-6 International Petroleum Exhibition & Conference Abu Dhabi, UAE
MexpayHapoaHas HegpTsaHas BbiCTaBKa 1 KOHGPepeHUns A6y-Labu, OA3
4-6 International Conference and Exhibition “Deepwater Operations” Galveston, US
MexayHapoaHas BbicTaBKa v KOHpepeHuus «[ybokoBoaHbIe paboTbi» lansectoH, CLLIA
4-6 12th International Exhibition of Oil and Gas Industry “Oil and Gas 2008” Kiev, Ukraine
12-9 MexayHaponaHas BbicTaBKa HeghTerasoBowvi NpombiLLieHHocTn «Hegtb 1 raz 2008» Kues, YkpanHa
11-14 1ll Specialized Exhibition “Oil and Gas Service” Ufa, Russia
1l cneymnannsnposaHHas BbicTaBka «HegtelazCepBuc» Yea, Poccus
12-14 IV International Conference “Oil and Gas of Arctic Shale” Murmansk, Russia
IV mexagyHapoaHas KoHpepeHUus «HegTb n raz Apktmndeckoro wenbga» MypmaHck, Poccus
18-19 14th SPE/ICOTA European Well Intervention Round Table “The Future of the North Sea” Aberdeen, UK
14-vi EBponeyicknuii Kpyribivi CTON Mo BHYTPUCKBaXXUHHbIM paboTam SPE/ICOTA “byaywee CeBepHoro AbepavH, BennkobputaHus
mops”
18-20 Seminar “Drilling and Completion Challenges in Carbonate Formation” Doha, Qatar

CeMMHap «np06l16Mbl 6ypeHmv M 3aKaH4Y1BaHWs CKBa>1H B Kap60HaTHle KonnekTopax» Joxa Ka-,—ap
.,

[ekabpb / December

4 Round Table “Promotion of Oil and Gas Equipment and Services” Moscow, Russia
Kpyrnbivi cton «[pogsuxeHmne HegpTerazoBoro obopyaoBaHus u yciyr» Mocksa, Poccns
4 Conference “Equipment for Work on Shale “Oil and Gas Shale-2008” Moscow, Russia
KoHgpepeHumsa «ObopyaoBaHue 4ns paboTsi Ha wenbgpe HEDTETA3LIETb®-2008» Mocksa, Poccus
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Bpema KO 00 a
e[l Be b e a DOBA b eX ApPOOHb DHA3
ocBALLe b O 00 B D Ba b PDADOTaA B PO A Bporne S pAaJIbHOU A
faeTCcqd exxekBapTtanbHO: 4 pa3a B roa odopsa 200 oJi1-Wile a eKTpoO asl Bepcud oENE
O OCTb NOJ a neya O Bep O pHana 0 o a 2008 ron 00 pyone
OCTb MO/ a e DO O Bep O pHana Ha 2008 roa 00 pyone
e aJibHOe npennoxe e! [ogpoBag nona a Ha ne4ya O e DO O Bep 4000 pyone

INOAIINCHOM KYIIOH

3anonHuTe, NoXanymnucTa, KyrnoH n otnpaebTe ero no dakcy: +7 495 540 6856
[Oa, 1 xenato opopmuTb Nognucky Ha 2009 rog,

. Ha nevyaTHyIO BEPCUIO . Ha 3N1EeKTPOHHYIO BEPCUIO

A1 )xenato nognmcaTbCa Kak an/IUJHI/ITe CHeT Ha NoAnncCKy

.ﬂ)mmqecme . }OVPVIJJ,VI‘-IGCKOG . . M0 371eKTPOHHOMN
nuo nmuo no cakcy noyTe

D.N.0.

[JonxHocTb

KomnaHus

Anpec

lopopg

Kpait/ obnactb

CrpaHa

NHpekc

TenedoH

®dakc

1. noyTta

Bbl moXxeTe Oq)OpMVITb noanuncKy Ha XXypHan «BpeMﬂ KOHT}O6VIHFa», a TakKXe 03HaKOMUTbCA C aHHOTaumaMmm cTaTel Ha canTe Www.cttimes.org

3 YBaxxaemMmbin yutaTensb!

Kaxxabiv pa3, paboTtasi Hag BbiMyCKOM, Mbl CTapaeMcsi BK/TIOUUTb B Hero nonesHyto Bam nHdopmauuio, crpemumcst
MaKCMManbHO NP6Gn3nTb HaronHeHne XXypHana K cepe Bawmnx npodeccnoHanbHbIX MHTEPECOB.
HanuwwuTe, noxanyncra, kakme MaTepuaibl Bam Obino 661 MHTepecHO Npo4yecTb
Ha CTpaHULaX XXypHana “"BpemMsi KonTioObuHra".

noanuck
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