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CJIOBO PEJAKTOPA

Bel iepxuTe B pyKax CBEXXNUI HOMED
JKypHasa «Bpems KONTIOOUHIa». DTO
CIBOEHHBI BBIITYCK: (DAKTUYECKH 10/
OJJTHOM OOJIOKKOI BbI ITOJTYYHJIN JIBA
CTaHJAPTHBIX XKypHaIad. ITonb3ysach
BO3MOKHOCTSIMM YBEJIMUEHHOI'O OO'bEMA,
pelaKLMs PACIIMPUIIA B IEPBYIO OYEPEND
PYOPHKY «I€XHOJIOI >, TOCKOJIBKY,
COIIACHO OIIPOCAM, IMEHHO OH4 BBI3bIBAET
HAUOOJIBIINI UHTEPEC Y HAIUX YU TATEEH.

Py6puxka «TeXHOJIOIMHW» OCBEIAET EPBBIA
MHPOBOI OIIBIT IPOBEACHUS I'€OPUINIECKAX
HCCJIEJOBAHUM B JIOOBIBAIOIITHX
CKBAKMHAX C UCTIonb30BaHueM THKT ¢ OITTOBOIOKOHHBIM KabeieM,
TH/IPONECKOCTPYUHYIO NEPGHOPAITHIO SKCIIIYATAITMOHHOM
xosioHHb! ISOJET nipu ncnonbzoBanuu T'HKT u ¢ nocieyonum
nposeaeHreM ['PI1, yHUKaJIbHbBIE DPEMOHTHO-U3OJISALIMOHHBIE PAOOTHI C
HUCIOJIb30BAHUEM KOITIOOMHI'A HA MECTOPOXACHUAX TYPKMEHUCTAHA U
JPyTHE PEMEHU.

Ha «Bonpocs! ciennanucty» orsedaet Jxxoen I[Tapk, I3BECTHBIN
ABTOPUTET B OOJIACTHU KOJITIOOMHIOBOIO 6ypeHUs. B Marepuaie
PacCMaTPUBAIOTCS KAK AKTYaJIbHbIE IIPOOJIEMBI 3TOU IEPEAOBOU
TEXHOJIOTHHU, TAK U IPEMSTCTBUS HA ITyTH €€ 60JIee IMUPOKOIO
pactipoctpanenus. [Ixxoen ITapk B OTHOM U3 OTBETOB IIOJYEPKUBAET,
YTO B HACTOSIEE BPEM S TOIBKO OAHA-IBE KOMIIAHNH B MUPE
NPpEeAIAraloT Ha PEIHKE PA00TOCIOCOOHOE O6OPYJOBAHUE [
KOJITIOOMHI'OBOT'O OypeHUsl. S pajy COOOITUTH MOUM JIOPOT'UM
YUTATENAM, 9TO B «BK»> Ne37 ony6IMKOBAHA CTAThsI OO YCIIEITHOM OIIBITE
KOJITIOOMHI'OBOI'O Oy PEHMSI MHOTOCTBOJIBHBIX CKBAKUH, BBIIIOJIHEHHOI'O
C IIOMOMIBIO CUCTEMBI HAIIPABJIEHHOI'O OyPEHMs, Pa3pabOTaHHOMU
C3AO «HoBuHKa», I'pynna @M. ABTOPBEI MUIIYT: «CTAOMIN3AL S
pabortsl CHB B cocTase ynpasiseMoii KHBK, Hain4ne HaIe:KHbIX
CPEACTB yNIPABJIEHUSA TPAEKTOPHUEN CTBOIA CKBAKUHBI, 4 TAKKE
PETrUCTPALMH U IEPEAAIN 3A00HHBIX JAHHBIX — BCE 3TO O3BOJIAET
MPEAIIOIArATb BO3MOXKXHOCTD IEPEXOAA B OIMIKANIIEN IEPCIIEKTUBE
K 60J1€€ IPOIPECCUBHBIM METOAAM BCKPBITUS IIPOLYKTHBHBIX
OTJIOKEHUI C KOJNTIOOUMHIOM: O6YPEHHUIO 1 3aKAHUYUBAHUIO CKBAXKUH
Ha PaBHOBECHH U Jenpeccum». JKay ot pazpaborunkos CHB n
CIIELMAJINCTOB, €€ IKCIUTYATUPYIOIIUX, HOBBIX MHOI'OOOEMAIOIINX
pE3ynbTaTOB!

Hosb1i1 HOMeD «BK»> BBIXOAMT HaKaHyHE 12-11 MeXXayHapOIHOM
KOH(pepeHINH «KONTIOOMHIOBBIE TEXHOJIOTUH U BHYTPUCKBAKUHHBIE
paboThD.

Sl 3kenaro ycnexa KOH(PEPEHIIUN U HE COMHEBAIOCH, UTO C €€ TPUOYHBI
OyZyT O3By4€EHBI CAMBIE IEPEJOBBIE CBEJEHM S 10 M POKOMY KPYTY
BHYTPHUCKBA)KUHHBIX pA00T. Peaknus 6y/ieT paja IpeaaoKUTb UX
BaIlllEMY BHUMAHHIO B HOBBIX HOMEPAX «BpeMeEHMN KON TIOOMHI'A>.

Pon KJIAPK

EDITORIAL

You are holding a new issue of Coiled

Tubing Times journal in your hands.

In fact, these are two numbers under

one cover. Using the opportunity of

increasing the capacity of the journal, the

editorial board expanded the column
"Technologies" in the first place. According

to the polls, it attracts the most interest of

our readers.

"Technology" column covers the world’s
first production logging with fiber optic
enabled coiled tubing, ISOJET technology
of sand jet perforation of the production
string with coiled tubing followed by hydraulic
fracturing, unique CT-based remedial
cementing at the fields of Turkmenistan and
other solutions. Joel Park, the well-known
CT expert answers "Questions to specialist".
The column raises both the relevant issues of
this advanced technology and obstacles on
the way of its wider dissemination. In one
of the answers Park stresses that only one or
two companies in the world supply efficient
equipment for CT drilling at the moment.

I'am happy to inform our readers that Ne37
of "CTT" published an article about successful
CT drilling experiment. A directional drilling
system for multilateral wells was designed by
CZAO Novinka, FID Group. The authors write:

"Stabilization of BHA operation in the controlled
DDS, reliable resources of drilling course control,
registration and supply of bottomhole data —
all of it provides for soon introduction of more
advanced CT methods of pay zones completion:
balanced and underbalanced well drilling and
completion". I am waiting new, far reaching
results from the designers and operators
of the DDS!

New issue of "CTT" is released on the eve of
the 12t International Coiled Tubing and Well
Interventions conference.

I wish success to the conference having no
doubts that it will come up with the cutting-
edge information on a wide range of well
intervention issues. The editorial board will be
happy to flaunt it in the new issues of
Coiled Tubing Times.

Ron CLARKE

C AHEM PABOTHMKOB HE®TAHOMN,

rA30BOVM M TOMNJIMBHOM NPOMbDILUJIEHHOCTW!
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DU, asmop npoexma <Bpems
KoMooUH2a»

Poousnca 15 urons 1951 200a 6 beaapycu.

B 1974 200y okoruun Mocrkosckuil (pu3uro-
mexHuvecKkuti uncmuniym. 1pyooeyro
0esAMeNbHOCHIb HAY AL 8 KAYeCmee
UHINCeHePA-KOHCMPYKIMOPA Ha OOHOM U3
000pOHHBIX npednpusmuti Poccuu.

B 1989 200y cmaun opzanusamopom
co3zoanus benopyccrozo ¢poroa
U300pemamesibCKoll 0eamebHOCIU
(DHL]), donxncrocms npeocedamens Cosema
KOMOPO20 3aHUMAeI nNO HACIOAU,ee 8PeM.
DoHO U co30arHbBLe UM NPeONDUAINUA
cocmaensom I pynry PH/I

B 1998 200y JL.M.I'py3ounosuy Ha 6a3e
KB OH/a HosuHKa» Hauas npoexn no
CO30aHUIO o60%y00€m¢uﬂ 02151 Heghmez2a306020
cepeuca, npexcoe 8cezo KoamOOUH208020.

B pamiax amoeo npoexma 6 2001 200y
ObLII0 OP2AHUI0BAHO CREUUASIUSUDOBAHHOE
npeonpuamue C3A0 «DPuomaiit»,
OCYU4ECIMBAAIOU I NOJIHBILL UKL CO30AHUA
cospemerHoz0 060PYO08aHUs ONLA
Heghme2azoe020 cepeuca:évaa@m;cy u
noCMaro06K) Ha 1npou3so0Ccmeo, 8uityCk,
CePBUCHOe OOCIYICUBAHUE UL BOO2OOEK)Y
NepPCoHana, IKCHIYamup)ouye2o
obopyoosanue. C 2005 200a — coemecmroe
npeonpusmue ¢ NOV.

75% Konmro06ur2086lX aycmomoeo;c,
nocmasnermnvix 6 PO u opyzue cmpariot CHI?
¢ 2000 200a, paspabomarst u U3201MOE1eHbL
npeonpuamuamu I pynnos CPH/I.

JLM. T py3ounosur — npeoceoamens )uero2o
cosema Llenmpa pa3eumus KoamOOUH206bLX
mexHonozuil (2. Mockea), cm. conpeoceoamens
poccuticikozo omoenenus Accouuariuu
CReYUaLCINO8 1o KOJMI0OUH2Z0EbIM
MEXHONOZUAM U BHYMPUCKBANCUHHBIM
pabomam ICOTA.

Hmeem npasumeoCcmeeHHbie Hazpaobt
Pecnybruxu benapyce.

OPMVJIA YCIIE

HOBAIIMOHHOI'O ITPOEK

EY TO SUCCES

OF INNOVATION PROJECTS

The Guest of the Issue column bosts

LM. HRUZDZILOVICH, Chairman of the
Board of FID Group, Coiled Tubing Times
Project author

Born in Belarus, on June 15, 1951.In 1974 he graduated
[from Moscow Institute of Physics and lechnology. First
workplace — a design engineer at one of the Russian
defense enterprises.

In 1989 be established the Belarusian Foundation for
Inveniors Activity (FID) and since then has occupied the
post of the chairman of its board. The Foundation and
its businesses comprise FID Group.

In 1998 L.M. Hruzdzilovich launched a project in
the development laboratory of Novinka (I;ID) fund for
producing equ'pment for oil and gas service, mosily
Jor coiled tubing In 2001 the project gave rise to NOV
Fidmash, a specialized enterprise designated for a
complete production cycle of modern equipment for oil
and gas service: design, manufacture, serial production
and service maintenance and training of the staff running
the equipment. Since 2005 it bas been a joint venture
with NOV.

FID group enterprises bave designed aniliproduced 75%
of the coiled tubing units which have been delivered to the
Russian Federation and other CIS countries since 2000.

L.M. Hruzdzilovich is the Chairman of the Scientific
Council of the Coiled Tubing Technologies Development
Centre (Moscow), Sentior Co-Chair of the Intervention
& Coiled Tubing Association (ICoTA).

He is the holder of government awards of the Republic
of Belarus.

IHo3zapasisieM JIecOHU1a MHXAMTIOBHYA C FOOHJIEEM H >KE€JIAEM EMY
YCIIEIITHOI'O OCYIIECTBIEHH A BCEX IIPOEKTOB!

We congratulate Leanid Mikhailavich on his jubilee.
May success attend all his projects!
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Bpems korrro6uHra: JleonHua MUXaiioBud,
BbI ABJIsAETECH IIpEAcCeaaTeIeM coBeTa I'py sl
®U/I. Kak 661 BBl OXapaKTepHu30BaIH 3TY
CTPYKTYPY? [IJIfA KAKUX 1[e/IeH OHA ObLIA
CO3JaHA U KAKHE COCTABIAIOIINE BKIIOYAET?

Jleonna I'py3auaoBud: I'pyma O — 310
DOH/I U306PETATENBCKOM JICSITCIBHOCTH, KAK,
COOCTBEHHO, M pACHIN(POBBIBACTCA A00pEBUATYPA
OU/I, 1 CO3AaHHBIE M JIJIS1 OCYIIECTBIECHU
WHHOBAIIMOHHBIX IPOEKTOB NpeanpusaTus. PoHp
SIBJISIETCS] BEHUYPHBIM I10 CBOCH CTPYKTYPE U LIETIAM,
OH ObLJ1 06PA30BaH 60JIEE ABAIATU JIET HA3A] /111
PELIEHUS IPAKTUYECKUX HAYYHO-TEXHUUECKUX,
BHE/IPEHYECKUX, MHHOBAIIMOHHBIX 3271a4.

B pesynbrare u3ydeHus: HpUHITUIIOB JIESITEIbHOCTU
NOJOOHBIX BEHUYPHBIX CTPYKTYD B AAnonnu, CIIA

guest of the issue

Coiled Tubing Times: Leanid Mikhailavich,
you are the Chairman of the Board of FID
Group. How would you describe this entity?
What purposes was it created for and what
elements does it comprise?

Leanid Hruzdzilovich: FID Group is a
Foundation for Inventors Activity, which is what
the Russian FID abbreviation stands for, and a range
of enterprises established by it for implementing
innovative projects. Its structure and objectives
make it a venture fund; it was created more than
twenty years ago for solving practical problems
of scientific and technical nature and promoting
innovations. By studying the operating policies of
the equivalent entities in Japan, the USA and Western
Europe and adjusting them to our conditions I seem
to have managed to find an efficient scheme
of introducing innovations. It works as

Ba rofa [pynnon ®U[ 6bino follows: first, we estimate the prospects of a
HHOBALIMOHHbIX MPOEKTOB. project, then the concept is modified until it

FID Group has ca

M 3a11aiHOM EBpoIie M NIPUMEHEHMA UX K HAIIIM
YCJIOBUSIM MHE, ITO-BUUMOMY, YAAJIOCh HAUTH OAHY
U3 YIAYHBIX CXEM PAOOTHI C MHHOBAUAMU. PadoTa
OPraHU30BAHA CJIEAYIOIINUM OOPA30M: IPOBOJUTCS
OLIEHKA MIEPCIIEKTUBHOCTH IIPOEKTA, TOPAOOTKA UEH
JIO TOBAPHOI'O BUJA, 4 3ATEM /11 OCYLIECTBICHU A
3TOI'O IIPOEKTA CO34AETCS CIELUATU3NPOBAHHOE
IpeAnpuATHE. 34 IIEPUOL CYIIECTBOBAHUA I'pyIIIIbL
O] TAaKUX IPEATIPUATHI OBLIO CO3/1aHO Hoee
MATUACCATH. BOMBITMHCTBO U3 HUX B TOM MJIU UTHON
Mepe NPUHOCUJIO OLY TUMBbIE PE3Y/IBTATHL, YTO
MO3BOJIAJIO IEPEXOAUTD K CJIEAYIOLIUM IIPOECKTAM,
KOTOPBIE HA OMPEJEIEHHOM 3TAIlE, KAK IIPABUJIO,
CTAHOBWJIMCh COBMECTHBIMU HJIU ITPOJABAIUCH, KOTTA
JIABIIIASI UM HA44JIO U/IES PEATTU3OBBIBAJIACH B BUJIE
MECT4 HA PBIHKAX U KOHKPETHBIX O6BEMOB ITPOJAK.

BK: Kak BO3HHKJIA € IIPOEKTA
<KOoaTIOOHHT»? ABJISICA JIK 3TOT IIPOEKT
PE3YJIABTATOM PA3BUTHA JPYIHX IIPOEKTOB
I'pynns PH/I vIH CTAJI COBEPIIEHHO HOBOM
00JIACTBIO IEATEIHFHOCTH?

JI.I.: ECTb IBA OCHOBHBIX UCTOYHMKA MHHOBALIUH.
ITepBbIi1 — HA KOHKPETHOM PBIHKE CYIIECTBYIOT
HE3aII0JIHEHHBIE MECTA, KOI7IA IIOTPEOHOCTD B
ONIPEAEICHHOM BH/IC IIPOAYKIINH YK€ HA3PENA,

HO CaMa IIPOAYKIINA €€ HE ITOABUIACH. Y1 BTOPON —
KOI'JIa TOTOBO TEXHUYECKOE PELIEHNE, KOTOPOE

MO>KHO ITOITBITAThCS IPUMEHUTD K PIHKY. Ha MOMeHT }

grows marketable, and finally a specialized
enterprise is established to bring the project
to life. For the period of its existence

FID Group has created over fifty enterprises
of such type. Most of them were successful
to a greater or lesser extent allowing us to go ahead
with new projects and reach a stage of joint ventures
or sell them when the basic concept found its place
in the market and ensured certain sales volume.

CTT: How was the Coiled Tubing project
born? Did it come out as the product of other
projects of FID Group or was it an entirely new
activity?

L.H.: There are two sources for innovations.

The first one is the gaps in the existing market

giving rise to the demand for products which

are not yet available. The other source is a ready-
made engineering solution which you may try to
introduce to the market. The Coiled Tubing project
was launched when the demand for such products
was already high in the CIS with a number of
development groups seeking to satisfy it and the
market turning down the solutions offered. The
technologies of the kind had entered the Russian
market by that moment, but they were represented
by some exotic equipment produced in Northern
America which apart from being quite costly could
hardly be adapted to or serviced in our conditions.
By then FID Group had already acquired reputation
and credibility in the CIS acting successfully as a
promoting organization. We had inventors, designers
and marketing specialists coming to us with their
ideas... A group of engineers from Moscow proposed }
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Hunoseauuu unmepecyiom ecex
Everybodly is interested in innovations

CTapTa NPOEKTA «KONTIOOHUHT» OTPEOHOCTD B
NOJOOHOI IPOAYKIUH B cCTpaHax CHI yke ObL1a
BEJIMKA, €€ IIbITAIUCH YIOBJIETBOPUTDH HECKOJIBKO
TPy Pa3pabOTUYNKOB, HO IPUEMIEMBIX JIJI

PBIHKA PEMIEHUIT HE ObLIO0. Ha pOCCHUIICKOM PBIHKE
NOJOOHAsI TEXHUKA V2KE IPHUCYTCTBOBAIA B BUZIE
3K30TUUYECKUX YCTAHOBOK CEBEPOAMEPUKAHCKOI'O
MPOU3BOAICTBA, KOTOPBIE OBLIM JOCTATOYHO JJOPOT'H,
MaJI0aJAITUPOBAHBL U MAJIOOOCTY>KHUBAEMBI B
HAIUX yCaoBUAX. I'pynia U] yke B TO Bpems Obl1a

U3BECTHA U aBTOpUTEeTHA B CHI' B KauecTse yCIIEeMHOM

BHEJJPEHUYECKON CTPYKTYPBL K HaM o6pammanuce

CO CBOUMH HUJIEIMU U300PETATEN, PA3PAOOTUHKU,
MAapKETOJIOT ... B X YHCJIE U IPYNITa MOCKOBCKUX
KOHCTPYKTOPOB OOPATUIACh K HAM C IPEIOKEHUEM
CO3/1aTh POCCUIICKUI KONTIOOUHT. [Tocne n3ydyeHus
PBIHKA M HAITUX BO3MOXKHOCTEN B MapTe 1998 roga a
MIPUHSAJ PEMIEHUE O 3AITYCKE 3TOr'O MPOEKTA. A BCETO
JIEBATH MECALIEB CITYCTSA ObLI OCYIIECTBIIEH B METAJIIE

MEPBBII OOpa3€l] HAIIEH KOJITIOOMHTOBOI YCTAHOBKH.

C 2000 rozma Mbl YK€ IPAKTUYECKN OBJIAJIENN
POCCUIICKHM PBIHKOM 3TOI'O O60PYIOBAHUS,
BBITECHUB IIPEKHUX MOHOITOJIMCTOB —
npoussoauTenen CIIIA n Kananel. Kak n3secTHO,

IIPOEKT YCHENTHO PA3BUBAETCSA YKE TPHUHA/ILIATHI 'O/,

M3 HUX JIECATD — B paMKax C3A0 «Puaman.

BK: Marepuai «duamani: nepsas
JECATHIIETKA», MyoauKyercs Ha C. 118-125
3TOro HoMepa B pyopuke HOoHIen».

W3 HEro BBI CMOZKETE Y3HATH O JOCTHIKECHHUAX
M IUIAHAX 3TOT'0 YHHUKAJIBHOTO IIPEAIIPUSITHS.

8 Ne4-5(037) Cenra6ps / September 2011

to develop Russian coiled tubing. The market

study being completed and our possibilities being
considered, in March 1998 I reached a decision to
launch the project. And only nine months later the
first metal sample of out coiled tubing unit was made.
Since 2000 we have dominated the Russian market
of coiled tubing equipment upon driving out the
former monopolistic producers from the USA and
Canada. The project is known to have been growing
for over twelve years, for the last decade — within
NOV Fidmash.

CTT: The Jubilees column on P. 118-125
of this issue presents materials entitled
“Fidmash: the first decade”. They cover
the achievements and plans of this unique
enterprise. Some years ago our journal
published a cycle of articles joined under the
title “How it was started” and dedicated to
the tenth anniversary of the Coiled Tubing
project. I recommend to all those interested in
the success story of the project to turn to the
Archive at our website.

Leanid Mikhailavich, what is the key to
success of an innovation project? Figuratively
speaking, what lucky stars make the project
competitive?

L.H.: Generally, there are two such ‘loadstars’. The
first is the criteria for estimating the competitiveness
of the project. It turns out that there are much more
such criteria in practice than it seems at first sight.
The other ‘star’ is forecasting how these criteria
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A HECKOJIBKO JIET Ha3aJ, HAIll Ky PHAJI

TABAJI ITUKJI IOAPOOHBIX ITYOIHKAIHH IO/,
oo uM Ha3BaHHEM <Kak BCE HAUHMHAIOCH»,
MOCBAIIEHHBIN 10-JIETHIO IIPOEKTA
«KonTIOOHHT». PEKOMEHTYIO YU TATEJISAM,
3aHHTEPECOBABIINMCA HCTOPHEH 3TOTO
YCHEUIHOT'O IPOEKTA, OOPATHTHCA K APXUBY
JKYPHAJIA, PA3MEIICHHOMY HA CaHTe.

Jleonna MHXAaMJIOBHY, KAKOBBI OOIIIHE
(daxTOpHI ycriexa HHHOBAITHOHHOI'O
npoekra? Kakue, 06pa3HO BRIPASKAICH,
3Be3/bI JOIKHBI COMTHCH, ITOOBI IIPOEKT ObLI
KOHKYPEHTOCIIOCOOHBIM?

JL.I.: TAKMX IYTEBOAHBIX «3BE3/l> IPU IPUHATHU
pEIIEeHMS O PEATN3AIIH TOT'O UIH MTHOT'O IIPOCKTA,
COOCTBEHHO, BCEro JiBe. [IepBasi — OpeenuTh
KPUTEPHH, HA OCHOBAHNH KOTOPBIX MOKHO OIICHUTD
KOHKYPEHTOCIIOCOOHOCTh TPOEKTA. [IprueM Takux
KPHUTEPHEB OKA3BIBACTCS HA IIPAKTUKE, KAK IIPABUJIO,
ropas/io OOBIIE, YeM TO KaKETCS Ha TIEPBBIH
B3IVIsA/1. Bropas «3Be3/1a» — CIIPOrHO3UPOBATh, KAK 3TN
KPUTEPUU OYIyT PA3BUBATHCA

guest of the issue

are going to develop in the course of time: what
theylook like today, what they will be in a year or
five years; how the market will change, including
the technical, technological, ecological and other
aspects of its development. It is important to offer
solutions which can highlight the strengths of

the project and mitigate its weaknesses. It is of no
less importance to find experts of the necessary
qualifications and achieve the appropriate level of
the project management. In case the problem is not
managed, all the advantages of the two ‘stars’ are
gone.

CTT: With all this taken into account, is it
possible to derive a universal formula for
successful introduction of innovations?

L.H.: I guess it is possible. Paraphrasing an ancient
aphorism, ‘Never start projects if you can not
implement them, be strong enough to carry out the
projects you have undertaken, and be wise enough
to know the difference between these two’. It is

BO BPEMCHH: KAKOBbI OHH YTOObI MTHHOBALMOHHbIN NMPOEKT ObI
CCAIAC, KAKMMU GYAYT |epe3 onpeaennTb KPUTEPUK, NO KOTOPbLIM

roj, yepes nsTh JIET. Kak oyaer
MEHSTHCSI PPIHOK, KAKOBA MOXKET
OBITh IMHAMUKA TEXHUYECKUX,
TEXHOJIOTUYECKHUX,
IKOJIOTUYECKUX U IPYTUX
CUTYALINH HA 3TOM PBIHKE.
IIpennoXxuTh peleHmns,
CIIOCOOHBIE YCUIINTD
JIOCTOMHCTBA IIPOEKTA U MUHUMHU3UPOBATH €T'0
HENOCTATKU. BaXKHO TAKKE HAWTH JIJIA IIPOEKTA
KaJIpbl HEOOXOJANMON KBAJIIM(PUKALIUUA U OO6ECIIEYNUTD
MIPOEKT JOCTATOYHBIM YPOBHEM YIIPABJICHUSL.
HepemeHnHOCTh 3TOT0 BOIIPOCA MOXKET 3a4EPKHYTh
BCE [IPEUMYIIECTBA OT IBYX IIEPBBIX «3BE3/.

BK: M1 BCE-TAaKH MOKHO JIU BBIBECTH
YHHBEPCAIBHYIO (hOpPMYITY yCHEITHOTO
BHEJAPEHHA HHHOBAIIH?

JI.T.: Ha MO¥1 B31715173, 1a. DTO nnepudpas
JpeBHero apoprsma: «<He 6paTbcs 34 IIPOEKTHI,
KOTOPBIE HE CMOYKETE OCYIECTBUTH, HAUTU CUJIBI
BBITIOJIHUTD IIPOEKTHI, 32 KOTOPHBIE B3SJIUCD, U IIPH
OTOOPE MPOEKTOB UMETH MYAPOCTH OTJIMYUTD
MEPBLIE OT BTOPBIX». BA’KHO BOBpEMA 3AMETHUTH
NPOPEXY HA PBIHKE, TIJIATEKECITOCOOHDIE
JKEJIAHUA IIOTEHIIUATILHOT'O IOTPEOUTEA B
TOT MOMEHT, KOI'ZJA IO, CIIPOC yKE CIOKHIINCDH
TEXHOJIOTMYECKUE BO3MOXKXHOCTH, HO KOHKYPEHTHI
€llle€ HE OTPEATUPOBAJIN. YBUZEB CIIPOC, KOTOPBIH yKe
MOYKHO yJJOBJIETBOPUTD, HA/IO C/IEJIATh 3TO OBICTPO,

4

KOHKYPEHTOCNOCOOHOCTb, M OOBLEKT

ess select criteria for
ke an objective forecast
lop.

essential to be prompt at noticing market gaps and
spotting a prospective solvent customer with your
engineering capacity meeting the demand and your
competitors still dozing. If you see the demand you
may satisfy jump at it, don’t waste time. If you don’t
stake out a claim within a year — you are late!

Second, it is necessary to know where to find
resources for implementing the project, to make a
sober estimate of the strengths and weaknesses if
your competitors, as well as of your own competitive
strengths.

Third, success is impossible without a clean-cut
promotion scheme, administrative, management,
logistical and other solutions, and without a leader.

CTT: What were the biggest challenges at the
starting stages of the large-scale innovative
Coiled Tubing project?

L.H.: The greatest challenge at the initial stage of
the project was the absence of the relevant industry
background and qualified staff (including designers,
engineers and industry specialists familiar with the
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B ©0rMviia verexa MHHOBALIMOHHOTO MPOEKTA

4PE3BBIYANHO O6BICTPO. ECIM 32 TOJ] HE 32CTONOMI
HUIILY — y2Ke OIo3an!

BTOpOC YCJIOBUC — IOHUMAHHUC UICTOYHHUKOB
HCO6XO[[I/IMbIX JJ11 OCYHICCTBIICHUS ITPOCKTA
PECYPCOB, TPE3BAS OLIEHKA CUJIBHBIX U CJIA0bIX
CTOPOH KOHKYPEHTOB U, PA3YMEETCH, COOCTBEHHOM
KOHKYPEHTOCIIOCOOHOCTH.

B-TpeTbHX, ycriex HEBO3MOKEH 6€3 YETKOTO
IUIAHA IPOJABUKEHUS TOBAPA, OPTAHU3ALIMOHHO-
YIIPABIECHYCCKHUX, IOTUCTHYCCKHUX U MHOI'MX JIPYTHX
pelieHu 1, KOHEYHO, 6€3 TUACPA.

BK: YTO OK232/I10Ch CAMBIM CJIOKHBIM HA
HAYAJIBHBIX 3TAIIAaX CTOJIb MACIITAGHOI'O
HHHOBAITHOHHOI'O IIPOEKTA, KaK <KOITIOGHHTI»?

JL.I.: Ha mepBOM 3Tarie peaanus3ary 3TOro IpoeKTa
CaMOI 60IBIION TPYAHOCTBIO OKA32JI0Ch OTCYTCTBHE
B PETHOHE, 7€ ObLI 1aH CTAPT «KONTIOOUHTY»,
COOTBETCTBYIOIIEN ITPOU3BOACTBEHHOMN IIKOJIBI U
Ka/JIpOB — KOHCTPYKTOPOB, MPOU3BOJICTBEHHHUKOB,
MOHUMAIOIUX OCOOEHHOCTH OTPACIIH, €€ CTAHAAPTHI
U cnenupruyeckre TpebOBAHUSL
Bce MECTHBIE CTIELTNAINCTDL, BOBJIEYEHHDBIE
B HAIIl IPOEKT, HAYMHAJIN CBOE YYACTUE B HEM
C YTEHU S YYECOHUKOB JIJISI CTY/ICHTOB,
CHENUANN3NUPYIOMIUXCA IO PAa3PA0OTKE HEPTAHBIX
M I'a30BBbIX MECTOPOXKAEHNN. OHAKO OIMMCAHUH
KOJTIOOMHI'OBOM TEXHUKHU U TEXHOJIOTHUH TOTI/IA
HE OBUIO HU B OJJHOM PYCCKOSI3BIYHOM YIEOHUKE,

U PYCCKOSI3BIYHBIE ITyOJIMKAITAN HA 3TY TEMY

MOJKHO OBLJIO ITEPECUYUTATH IO NAJIBLAM, TTO3TOMY

I PUXOJUIOCH UCKATh JINTEPATYPY HA AHIVIMHCKOM
SI3BIKE U IEPEBOAUTD. Hallly TOIIAIIHIOK JKAXK/Y
3HAHUN MOKHO CPABHUTD PA3BE UTO C TEM PEATIBHBIM
T'OJIOZIOM, KOTOPBIH IIEPEKUBAJI I'E€POI PACCKA3A
Jxexa JIoH10HA «JIF0O0Bb K )kU3HU». COOUPAIaCh U
HAKAIUIMBAJIACh JII00as MTHMPOPMAI U HA 34JJAHHYIO
TEMATUKY, © HECOOXOIMMOCTD €€ CUCTEMATU3AUNU
3AJI0XKIJIA MBIC/Ib O6 OpraHu3anuu LieHTpa pa3BuTus
KOJITIOOMHI'OBBIX TEXHOJIOT M, HAILIETO HAYYHO-
MNPAKTUYECKOT'O )KYPHAJI4, KOHPEPEHIIUH — BCEI'O, UTO
HBIHE PA3BUBACTCS KAK [IPOEKT «BpeMs KONTIOOUHI'A».

Bropast CJII0KHOCTB — TO, YTO YKE IIEPBBIC €JMHUILBI
NPOAYKLIUY ObUIN IIPEAHAZHAYECHBI /1J151 9KCIIOPTA.
OO6BIYHO NTHHOBAITMOHHA IIPOAYKIINS HAUUHAET
PAa3BUTHE C BHYTPEHHET'O PbIHKA, 4 MBI C CAMOI'O
HA4aJ14 OPUEHTHUPOBAJIMCh HA BHEITHUI CIIPOC.
B-tperbux, Toraa B crpanax CHI mpakTuydecku
OTCYTCTBOBAJIA OPTI'AHU3ALIMOHHO-YIIPABICHYECKAS
MO/IE/Ib OCYIIECTBJICHU S ITIOJOOHOI'O OGU3HECA.

BK: Kak BIHusgeT INIO0ATH3AI[HA HA

IPOU3BOJCTBO O0OPYAOBAHMS JIJIS
He@dTEerazoBoro cepBuca?
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peculiarities of the sphere, its standards and specific
requirements) in the region where the Coiled Tubing
project was launched. All local experts engaged in
our project started their work with us with reading
books for students majoring in the development

of oil and gas fields. However, at that time none of
the Russian books for students offered descriptions
of coiled tubing methods and technologies, there
were very few publications in the Russian language
devoted to the topic, and we had to look for English-
language texts and translate them. Our thirst for
knowledge then could only be comparable to the
true hunger experienced by the main hero of Jack
London’s ‘“The Love of Life’. We gathered and stored
any related information, while the necessity to have
it put in orderly system inspired the idea of the
Coiled Tubing Technologies Development Centre,
our scientific and practical journal, conferences —
all the elements which now exist in the framework
of the Coiled Tubing project.

3T0 yHMBEpPCANbHBIN 3aK(
TEXHOJOINS Y>Ke JOCTU;

BblTECHAET NPUHLUUMNAJIE

en a technology
driven out by
ew.

Another challenge was our working for export
from the first steps. Generally, innovative products
enter domestic markets first, while we catered for
external demand from the very beginning. The
third challenge was the absence of institutional and
management structure for such business in the CIS
at that time.

CTT: What impact does globalization have
on manufacturing equipment for oil and gas
service?

L.H.: Globalization involves specialization in
production and labour. First each oil and gas
producing country used to maintain or try to
maintain as wide product range as possible, but
today producing activities, particularly in oil and
gas service, have become the realm of three to
five companies which cover the global demand.
FID Group enterprises are representatives of such
companies in the sphere of coiled tubing units,
directed drilling systems and a number of other
products.
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JL.Y.: Tno6anusanus nNpeinoaaracT CleluaJIn3auio

MIPOU3BO/ACTBA U pazjesieHue Tpyaa. Eciu MHOro j1eT
HA433/1 B KAXKI0M HE(PTEra30400bIBAIOINICIH CTPAHE
JIENIAJTU WU TTBITATTUCH JICJIATh TO, YTO MOIJIH, TO B
HACTOSIIEE BPEMSI IPOU3BOJICTBO MHOTUX BUJIOB
OPOAYKIIUH, B YACTHOCTH, JI/I HE(PTETA30BOI'O
CcepBUCA, PAKTUUCCKU COCPEIOTOUCHO B PyKaX TPEX-
MISITU KOMITAHUH, KOTOPBIE U OOECIICYUBAIOT BECh
MUP. [0 KONTIOOGMHI'OBBIM YCTAHOBKAM, CUCTEMAM
HAIIPABJICHHOTI'O OyPEHUS U PAAY JPYTUX BUIOB
npoaykuuu npegupudarud I'pynnst G oTHOCATCA
K TaKHUM KOMITAHUSM.

BK: Kaxo¥ HOBBIH OIIBIT IIPHHECIO
Bam corpyaaudecTso ¢ NOV, MUPOBBIM
JUAEPOM IIPOU3BOJICTBA OOOPYIOBAHHU A JIJIsI
HedTerazoBoro cepsuca?

JLIL: Yepes nBa roja ocJje yCIenHoro
cTapTa npoekTa «KOoaTIOOUHI» 6BLTIO CO3AAHO
CIIELIUAJIM3UPOBAHHOE NIpeanpudTue «duamar»,
a el1le yepes YeTrIpe roaa Puamant CTaa COBMECTHBIM
npeanpusaTaem ¢ NOV. CoTpyIHUYECTBO C
MHPOBBIM JIUJIEPOM HIPHUHECIIO MHE IIPEKIE BCEI'O
ONBIT 3(P(PEKTUBHOTO YIIPABJIEHUA, OCOOEHHO,
MHOI'OYHCJIEHHBIMU CTPYKTYPAMU, PAa30POCAHHBIMUA
10 PA3HBIM YACTAM CBCTA. ,D;pYI‘I/IMI/I CJIOBAMM, OIIBIT
JIOCTATOYHO BCEOOBEMITIONIETO U ITOTHOLIEHHOTO
AUCTAHITUOHHOTI'O YIIPABJICHUA.

BK: Yro, Ha Baut B31/11, 0COOE€HHO BAKHO IIPH

pPadoTe Cc 3aKa3YHKAMHU O0OPYTOBAHHSI?

JI.I.: BBITTOJTHATD JTIOOBIE MOXKETAHNUSA 3AKA3YUKOB
34 UX ICHBI'U, HO HanoOoee a(pPEKTUBHO. [lenaTh
MMEHHO TO, UTO JKEJIAET 3AKA34HK, 4 HE TO, YTO YMEET
MPOU3BOAUNTEIND. YaCTO T4 pa3HHUIIA OBIBAET BEChbMA
CYIECTBEHHOI, 4 UTHOTZA — U OIIPEAEIIAIONIIEN.
HMIMEHHO 110 3TO IPUYNHE U3BECTHBIE OPEH/IBbI
HEPEJIKO YCTYMAIOT MECTO HA PBIHKE HOBBIM
KOMITAHHAM, KOTOPBIE YMEIOT O0JIEE TOYHO
NPEAYTafaTh U YIOBJIETBOPUTD TOTPEGHOCTH
34K434YMUK4, TEM CAMBIM BBIUTPBIBASA B KOHKYPEHTHON
60ppr6E. HaCcTO NOTOMY, UTO HE OOATCS BHEAPATD
MHHOBAlIMU. TaK, HAIIpUMeEp, IOCJIE OSABIEHUS 60s1ee
YIOOHBIX B MACCOBOM ITOJIb30BAHHH ITU(PPOBBIX
(POTOANIIAPATOB KOMIIAHHH, IPOU3BOJIUBIINE
IUIEHOYHBIE KAMEPDBI U HE CYMEBIIIHE NIEPECTPOUTHCH,
NPAKTUYECKH YIIIU C PBIHKA. DTO YHUBEPCAJIbHBIA
34KOH: KOI'ZJa KaKasA-TO TEXHOJIOT U YoKeE JJOCTUTTIA
CBOETO NPEJENA, €€ BBITECHAET IPUHIIUITUAJIBHO
HOBAsL.

BK: B KakuX HanpasjJI€eHHUAX Bol
IIPOTHO3MpPYETE pa3BUTHE HEDTErazoBoro

cepBHCca? }

guest of the issue

CTT: What new experience did you acquire
due to cooperating with NOV, the world
leading manufacturer of equipment for oil
and gas service?

L.H.: Two years after the successful start of the
Coiled Tubing project we established a specialized
Fidmash enterprise to turn it four years later into
ajoint venture with NOV. In the first place, the
cooperation with the worldwide leader made me
more confident in managing numerous entities
scattered round the world. In other words, I gained
experience in broad-based distant management of
full value.

CTT: What do you consider most important
in working with equipment buyers?

L.H.: Satisfying all requests of the customers who
pay money in the most efficient way. Doing exactly
what the customer needs, not what a producer is
able to do. This approach often becomes essential,
sometimes even of prime importance. This is why
well-known brands give way to new companies
which are better at foreseeing and satisfying the
requirements of the customers and thus win in the
competition. They are not afraid of innovations.
For example, when digital cameras were accepted
for mass production, the producers of film cameras
which failed to switch to new priorities withdrew
from the market. This is a universal law: when a
technology reaches its heights it gets driven out by
something conceptually new.

CTT: What is your forecast about the
tendencies in oil and gas service?

L.H.: Oil and gas service will find universal
application because the ‘cream’ of oil and gas
production is already skimmed off or practically
skimmed off while the remaining hydrocarbon
reserves are difficult to recover and fall under the
competence of oil and gas service, in other words,
of innovative equipment and well-trained
experts — a combination which gives birth to high
performance technologies.

CTT: What are the directions for coiled
tubing development?

L.H.: I think that with stiffening environmental
standards coiled tubing technologies are going
to be developed on a global scale and employed
increasingly in drilling, well completion and
intelligent wells construction. The activities will
grow in complexity, and the requirements to the
equipment used for such activities will become
more rigid.
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rOCTh HOMEpPA

B @orvviia veriexa nHHOBALIMOHHOTO MPOEKTA

JLI.: HepTera3osslit CEPBUC OYAET PA3BUBATHCA

ITIOBCEMECTHO, TIOCKOJIbKY «CIMBKH» HEDTETrA30/J06bIYH

Y2KC CHATBI WU ITOYTU CHATHI, 4 JOU3BJICYCHNC

TPYAHON3BIICKACMbIX 3AITACOB YITICBOAOPOAHOI'O ChIPbA —

3aaa49a B OCHOBHOM /1JIA HCQ)TCFQSOBOI‘O CepBHCA, T.C.
JJI1 THHOBALIMOHHOI'O O6OPYLIOB2.HI/I$I U CIICITHAJIbHO

OOYYEHHBIX KAJIPOB — COYETAHUS, KOTOPOE U POXKJIAET

BBICOKO(D(PEKTUBHBIE TEXHOJIOTHH.

BK: B KaKkHX HAIIPABJICHHUAX OyeT
PA3BUBATHCA KOJITIOOHHT?

JL.I.: 51 ymMaro, 4To C y4E€TOM YKECTOYAIOINXCS
3KOJIOTUYECKUX TPEOOBAHUN KONTIOOMHI'OBBIE
TEXHOJIOTHH OY/1y'T PA3BHUBATHCSI TIOBCEMECTHO U BCE

00J1e€ AKTUBHO NPUXOAUTD B OYyPEHME, 3aKAHUYUBAHUE,

4 TAKXKE CTPOUTENBCTBO UHTEJUIEKTYAIBHBIX
CKBAXXUH. PaGOTHI 6y1yT BCE CIOXKHEE, TPDEOOBAHUA

K 060pPYIOBAHHIO, KOTOPOE CTAHET UCIIONb30BATHCS
JUIs BBITIOJTHEHU S 327124 BCE 60J1€€ BBICOKOT'O MOPSAJIKA,
COOTBETCTBEHHO, CTPOXKE.

BK: YT0 IpenarcrByeT NPOABUIKECHHIO
IIPOrPECCHBHBIX TEXHOJIOTHI He(TEra3zoBoro
cepBHca?

JLI.: [IpenaTCTBYIOT TPAAUIIUOHHBIE (DAKTOPDL:
WHEPTHOCTD, HEXKEJTAHUE MEHATh TEXHUYECKYIO U
TEXHOJIOTUYECKYIO 0a3Y, IOKA EIIIE CTAPASA KAKUM-TO
06pPa30M PabOTAET, XOTH Y>KE HE OYEHBb I(P(HEKTUBHO,
32TO NIPUBBIYHO, IPEJICKA3YEMO, B IITATHOM PEXUME.
Benp m1060€ HOBIIECTBO TPEOYET MOOMIJIM3ALTAU CUJI,
JIMYHOU OTBETCTBEHHOCTH BCEX STAXKEN YIIPABICHUA.
DTO ECTECTBEHHBIE MTPOLIECCHI, KOTOPHIE BO BCEX

a6COJIIOTHO OTPACTAX MPOTECKAIOT IMOXOKUM O6p2130M.

Bregpenue nporpecCuBHBIX TEXHOJIOIU B
KAKOU-TO MEPE CACPKMUBACTCA Y CAMOM CTPYKTYPOM
HePTErazofo6epIBAIONUX KOMIAHUN. Eciin
He(TEra3oBbIN CEPBUC UJIET KAK OT/IC/IbHBIH
OM3HEC, CAMOCTOATENIBbHBINA ITPOEKT, €CIA KOMITAHUA
CYILIECTBYET UCKIIOYHUTE/IBHO 34 CYET OKA3AHUS
CEPBUCHBIX YCIIYT, TO OHA LIEJIMKOM OTBEYACT 34
KOHEYHBIN PE3YJIBTAT, 4 TOTOMY 3AMHTEPECOBAHA
BO BHE/JJPEHNH BbICOKOIIPOJYKTUBHBIX TEXHOJIOT U
A ecni He(PTEra3oBbIk CEPBUC HAXOJUTCS B TEJIE
JIOOBIBAIONIEN KOMITAHWH, TO €I'0 OTBETCTBEHHOCTD
MEHBIIIE, TPEOOBAHMS K HEMY HUKE. Bee 31O
HOPOX/AAET MHEPIIMOHHOCTD, UHOI'IA OOIBIIYIO.

JJ151 CDAaBHEHUS: AaBTONIOOUTENb MOYKET UCIIOIB30BATh
JIJISI TUIHBIX LEJEH JII0O0M aBTOMOOU b, XOTb
AHTUKBApHBIA. HO eciin OH uzeT paboTarh B TAKCH, TO

C y4eTOM Y>KECTOYAIOLLMXCS 3K:
TpeboBaHWI KONTIOOMHIOBbIE

pa3BMBaTbCsA MOBCEMECTHO U
npuxoanTb B OypeHue, 3aKkaHy
CTPOUTENLCTBO MHTENNEKTYan

standards coiled
o be developed
lincreasingly in
elligent wells

CTT: What are the obstacles on the way to
progress of oil and gas service technologies?

L.H.: These are all traditional factors: inertness,
reluctance to replace technical facilities and
technological base which are in working order
and, though not very efficient, can be employed
in the same way as before, with predictable results
and following routine procedure. Any innovation
requires mobilization and personal responsibility at
all management levels. This natural process follows
the same pattern in all industries without exception.

The very structure of oil and gas companies
is to a certain extent restraining in relation to
advanced technologies. If oil and gas service exists
as a separate business and an independent project
and if a company lives solely through rendering
services, it is fully responsible for the end product
and thus is motivated to introduce highly productive
technologies. On the other hand, if oil and gas
service is only part of the business of a producing
company, the responsibility and the requirements
are lower. This causes reluctance to change which
may sometimes become overpowering. For
comparison: a driver can choose any car, including
an outdated make, for personal use. But a taxi driver
will have to comply with much stricter requirements.
In oil and gas industry the situation is the same: a
producing company may do with obsolete and not
very efficient equipment employing it for elementary
operations. In order to perform complex and unique
activities such company has to engage an outside
contractor paying it a good deal of money. But if
services are the company’s major source of income
it will need high performance equipment like a
taxi driver who needs a reliable high-speed car at a

TPEe6OBAHUS K €I'0 aBTO IIPEABABIIIIOTCS YIKE COBCEM reasonable price.

Jpyrue, ropasno 6osee crporue. Tak 1 B HepTera3oBomt

OTPACTN: KAKOE-TO HEPTECEPBUCHOE OGOPYAOBAHUE Y CTT: Had this conversation taken place
JIOGBIBAIONICH KOMITAHUH UMECTCS, TYCTh YCTAPEBIIEE U two years ago, it would naturally focus on
HE CTUIIKOM 3 HEKTUBHOE, HO HECJIOXKHBIE OTIEPATTH the world financial crisis, which was trend
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MPOU3BOAUT. A KOI7Ia TPEOYETCS MPOBECTU CJIOKHYIO
WA YHUKAJIBHYIO OIEPAITUIO, MOXKHO IIPUIVIACUTD
CTOPOHHETO NOAPIAYNKA 32 60IbIIHE IcHBI'U. HO
€CJIY KOMITAHUSI COOUPACTCS 3aPA6ATHIBATH TOJIBKO
Omarofiaps CEpPBUCY, TO, ECTECTBEHHO, €M IOHATOOUTCS
BBICOKOIIPOJYKTHBHOE OOOPYNOBAHUE, KAK

TAKCUCTY — HAJIEX)KHAS, CKODOCTHAS U HEIOPOTast
MariuHa.

BK: Eciiu ObI 3T2 6€cesa COCTOAIACH BA roJa
Ha3a/, TO B €€ IIEHTPE, O4EBHUTHO, OKA3AICA
OBI MEPOBOI (PMHAHCOBBIF KPHU3HC, GBIBIIHH
TOrAa TPEHAOM HoMep oguH. K HacToAmemy
BPEMEHH KPHU3HC, KAJKETCA, OTCTYIIHJL, II€HbI HA
YIVIEBOOZOPOJHOE CHIPHE, XOTA H MMOABEPKEHEI
KOJIE0AHHAM, HO OCTAIOTCSA IIPUEMJIEMBIMH.

Kax Bbl cunTaerTe, COXpaHHTCA JIH TaKas
YCTOMYHBOCTD B JaJTbHEHIIEM?

JL.I.: [la, OKa CUTyal U yIy4IlHIACh, HO, IO BCEM
BUJVIMOCTH, B OyIyIIIEM MUP HE U30€KUT NOTPACEHUN.
LIeHHOCTU HBIHEIITHEN CUCTEMBI YIIPABJICHUSA
rOCyIapCTBAMU U MUPOBBIM COOOIIECTBOM CJIOKHUJINCH
B TEYEHME THICAYEJIETUI, B IIPOJO/LKEHUE BCE
HUCTOPUHU Ye0BeUeCTBA. HO B MOCIEAHUE AECATHIIETUS
MHP TAK CTPEMUTEJIBHO MEHAETCS, YTO YIIPABJIEHHE
CTAaHOBHUTCS BCE MEHEE 4JIEKBATHO TEM TEXHOJIOTHUAM,
KOTOPBIE JOMUHHUPYIOT, PA3BUBAIOTCA U, OCOOEHHO,
CO3JAI0TCA. [1a2Ke €CIU 3TU IIPOTUBOPEYNS OYAYT
OCMBICIIUBATHCA U LIEJIEHANIPABIEHHO YCTPAHATBCH,
4EJIOBEYECTBO BCE PABHO OY/IET UCTIBITHIBATD KPYITHLIE
MOTPACEHUS.

BK: Kako¥ IpoeKT Bl cunTaeTe CBOMM
CaMBIM OOJIBIITUM JOCTHKEHHEM HA IIOCTY
pykxoBogutessa I'pynnsr PUI?

JLI.: [IpOEKTOB, KAK A y2KE TOBOPHJI, OBLIIO OOJIee
NATHUJECATH, U3 HUX OKOJIO COPOKA yCIIENTHBIX. HO
CAMBIMM BECOMBIMM MHE CETOAHSA BUAATCS YETBIPE U3
HUX. DTO NPOEKT UH(HPOPMAILTMOHHOT'O OOECTIEYEHUA
ousHeca (poekT «benACBEN» (1990-2000 roap)).
KoHeYHO e, 3TO CO3aHUE IPOU3BOJICTBA, KOTOPOE
MOCEAHUE AECATD JIET PA3BUBAECTCA B PAMKAX
C3AO0 «Puamant», TMAAPYIOIIETO Pa3pPadOTINKA
U U3TOTOBUTEJIS BLICOKOTEXHOJIOI'MYHOI'O
060PYIOBAHUSA /151 HEPTErAa30BOI'O CEPBUCA
H4 EBPA3UHCKOM IPOCTPAHCTBE. U elne a8a
MHOI'OOOEMAIONIUX ITIPOEKTA, KOTOPBIE HAXOAATCA
B CT4JIU1 PA3PAOOTKH, — 3TO CO3/JaHUE HOBOI'O
MOKOJIEHU A BHYTPHUCKBAXKMHHOI'O O60PYJOBAHUA
U MTH(POPMALTMOHHOE OOECIICUEHUE HEPTETA30BOI'O
cepBrcd. OHM BIOXHOBJIAIOT MEHS, KAK
AJIBIIMHUCTA — HOBBIE BEPIIUHBL ~ ©

Beira 6eceny I'axnaa BYJIBIKA, «<BpeMsa KOJTTIOOHHIA»

guest of the issue

number 1 then. Today the crisis seems to
have receded and prices on hydrocarbon raw,
though liable to variations, are acceptable.
Do you think, this stability will be preserved
in the future?

L.H.: Yes. Currently, the situation has improved.
But the world will hardly avoid new upheavals. It
took millennia and the entire human history for the
present values of governance in the states and the
world community to be developed. But during the
last decades the world has been changing so rapidly,
that governance is no longer relevant to modern
technologies, which dominate, develop and are
being created. Even if this contradiction is realized
and deliberately eliminated, humanity will undergo
big upheavals anyway.

CTT: What project would you call your
most valuable achievement as the head
of FID Group?

L.H.: As I have said, there were over fifty projects
about forty of which were successful. There are four
of them which I consider the most significant. First,
it is the project of business information support
(BelASBI project (1990-2000)). The second is,
undoubtedly, the production activities which have
been performed over the recent decade within
NOV Fidmash, the leading designer and producer
of high-technology equipment for oil and gas
service in Eurasia. There are another two promising
projects — producing a new generation of downhole
equipment and information support for oil and gas
service. I feel inspired about them like a climber feels
inspired by new mountain tops. ©

Galina BULYKA, Coiled Tubing Times
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TIEPCIICKTUBbI

OnbIT KONTIOOMHroBOro OypeHun
MHOIOCTBOJIbHbIX CKBa)XUH

Ha MeCTOPOXAEeHUSAX

PYI «lMpounsBoacrBeHHOE
oo6beauHeHue «benopycHedTb»

Experience of CT Drilling of Multilateral
Wells on the Fields of RUE “Production
Association “Belorusneft”

H.A. JEMSHEHKO, I0.A. BYTOB, A.H. BOT'ATKO, I1.B. PEBAKOB, PYII J10 <benopycHedTH>
C.A.ATPYIIKEBHUY, H.H. KIYBHHKOB, A.T. CAJIOB, C3A0 <HoBuHuKka> (I'pynna ®HUI)

N.A. DEMIANENKO, Yu.A. BUTOV, A.N. BOGATKO, P.V. REVIAKOV, RUE “Production Association “Belorusneft”
S.A. ATRUSHKEVICH, N.N. KLUBNIKOV, A.G. SALOV, CJSC “Novinka” (FID Group)

OJIBIIIMHCTBO MECTOPOXKACHUN

PVTI JIpon3BOJICTBEHHOE OO'bEIUHEHNE

«BenopycHE(PTE», OOECTIEUNBAIOMUX
OCHOBHYIO JIOObIUY HE(DTH, HAXOAATCSA HA TIO3/THEN
CTaJUH1 PA3PAOOTKH, KOTOPAS XAPAKTEPUBYETCS
POCTOM OOBOJHEHHOCTH JOOBIBAEMON NPOAYKIIUN U
CHMIKEHHEM YPOBHEN 064N HEPTU. [IpoBEjcHIE
T'€OJIOTO-PA3BEJOYHBIX PA6OT O6ECICUYNBAECT
€KETOAHBIN IPHUPOCT U3BJIEKAEMBIX 3AI1ACOB
yIVIEBOAOPOZIOB HAa 50—70% OT 06'beMa rOZJOBOH
JIOGBIYM. PaccMaTpUBas CTPYKTYPY YTBEPKACHHBIX
U3BJIEKAEMBIX 34I14COB, CJIEAYET OTMETUTD, YTO
6omee 44% OT YUCAIIUXCSI Ha 6a71aHCE 3aITACOB
OTHOCSITCS K TPY/THOMU3BICKAEMBIM 1 ITPUYPOUCHBI K
HU3KOIIPOHMUIIAEMBIM KOJIIIEKTOPAM. [IO6BIBAIOIINE
CKBAKUHBI, 9KCILTyaTHPYIOIINE 3aJIEKH C
HU3KOIIPOHUIIAEMBIMH KOJUIEKTOPAMH PA6OTAIOT C
Jeburamu 6€3B0AHON HE(PTU HE Hosee 3—5 T/CYTKH.
Takye CKBAXUHBI COCTABJISIIOT 3HAYUTEIBHYIO YaCTh
JIo6pIBatONIEro (poHAa — nopsaaka 25—30%.
JIJ1s1 yBETMYEHU T OXBATA IUIACTOB BOKPYT TAKUX
CKBAXWH BBIPAOOTKOW, YBETUYEHUA IcOUTA U
PEHTAOETBHOCTH IPEJIATAETCSA U3 OCHOBHOTI'O CTBOJIA
OYPUTD B PA3HBIX HANIPABJICHUAX IO 2—3 OOKOBBIX
CcTBOJIA. PAKTUYECKHU B PEIYNIBTATE BHEAPEHUA
JIAHHOI TEXHOJIOTUH OYZET IPOU3BOIUTHCS
Peo6PaA30BAHUE UMEIOIIENCA OTHOCTBOIBHOIM
CKB2>KMHBI B MHOT'OCTBOJIBHYIO C YBEJTMUCHHEM
pasnyca ee BIUSHUS U, KK CJICJICTBUE, YBEIMICHUEM
KO3(PpuueHTa IPOAYKTUBHOCTH U 1cOUTA.

Peann3aruio JaHHOI'O PEIICHUS HAYa N C

IIPUMEHEHNUEM CUCTEMBI HAIIPABJICHHOI'O OYPEHUS
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ost of the fields of Belorusneft, proving for the

main share of oil recovery, are on the last stage

of development. They are characterized by the
growing water content in production fluid and decline in
crude production. Geological exploration provides the
annual increase of recoverable hydrocarbon resources by
50-70% of their annual production. The structure of the
confirmed recoverable resources suggests that over 44% of
reserves included in the balance are classified as difficult and
are related to low permeability reservoirs. The producing
wells exploiting the deposits with low permeability
reservoirs can recover no more than 3-5 tons of dry crude
oil a day. Such wells constitute a substantial part of the
production stock, about 25-30%. In order to enhance
the sweep efficiency of such wells, increase the debit and
profitability, it was suggested to drill 2—3 sidetracks in various
directions from the motherbore. In fact, the technology will
allow turning a monobore well into a multilateral one with
expanding the radius of its impact and raising the debit and
productivity index.

A CT unit MK30T, produced by FID enterprises in 2007,
and a directional drilling system (DDS), produced by CJSC
“Novinka” (FID Group), were used to implement the decision.

A directional drilling system (DDS), produced by CJSC
“Novinka”, and a CT system were used to implement the
decision.

The principal technical specifications
of’the CT system:

Coiled tubing unit MK30T (produced in 2007):

- Maximum injector bead pull capacity, RN 360




(CHB) npowussoacrsa C3A0 «<HoBuHKA»
(Tpynma ®HI) 1 KOITIOOMHTIOBOI'O KOMILJIEKCA.

Cocmae u OCHO8HbLe MmeXHuuecKue
xapaxkmepucmuxu KOMIOOUH208020
Komnaexkca:

Koamioounzoean ycmanoexa MK30T (esinyck 2007 200a):

- MAKCUMAILHOE MA20B0C YCUUe UHICeKmopa, KH 360

- ouamemp I'T, um 50,8

- 00NYCMUMOC MAKCUMANLHOE OABNCHUE HA YCINbe 70

ckeaxncurol, MIIa

- ckopocms nodawu I'T, m/c 0,01-0,8
Hacocnaaycmanoskxa:

- Maxcumanvroe oasrernue, Mila 70

- MAKCUMANHBUL PACX00,J1/C 12,5
Cucmema ouucmKu 6 cocmage:

- subpocuma, pasmep AeiKu, MKm 80-100
- 2UOPONECKOOMOC/IUME/Lb

AHaJI13 TOKA3BIBAET, YTO JIJII MHOTMX OIEPAIIUNA
KOJIITIOOMHIOBOE OYPEHHE MOXKET ObITh H0JIEE
©€30IMaCHBIM, OBICTPBIM 1 SKOHOMUYECKHU
BBICOKO(D(PEKTUBHBIM IO CPABHEHUIO C
TPaJULIMOHHBIM 6ypeHnueM. OCO6EHHO OUEBUIHEI
MNPEUMYIIECTBA IPH IEPBUYHOM BCKPBITUH
OPOAYKTUBHBIX IIJIACTOB C OTPHUIATEIbHBIM
JuppepeHIINATBHBIM AaBIeHUEM [2]. KOMITIEKCHOCTD
U CJIOKHOCTD JAHHOU ONEPALINU NIPEAOIPEIEIIAET
TPeOYEMBII SKCTPEMAIBHO BICOKUI YPOBEHD
IJIAHUPOBAHM A, TEXHOJIOTUYECKOH U KAJJPOBOIT
HOJATOTOBJIEHHOCTH NPENNPUATUA JJeTanbHas
OpOpadbOTKA, AHAJIU3 U TOITATHAS PEATTUZALINA
JAHHOU TEXHOJIOTUH IPENCTABIAECTCA 111 PYIT
«JIpOU3BOACTBEHHOE OOBEAUHEHHE «BETOPYCHEPTD>
Hanbonee 3PPEKTUBHBIM METOIOM €€
MPOMBIIIJIEHHOT'O OCBOEHUSL.

IIpoBeneHue padoT IO KOATIOOUHI'OBOMY
OYPEHUIO TPEOYET HATUYH A TEXHUYECKUX CPEJICTB,
MO3BOJIAIOIINX B PEKUME PEAJIBHOI'O BDEMEHU
KOHTPOJIUPOBATH U YIIPABJIATH MAPAMETPAMU
TPAEKTOPHUHU CTBOJIA CKBA’KUHBI, OTCJIEKUBATD U
MEPEJABATH HA TOBEPXHOCTD JJAHHBIE O 33001 HBIX
ycnosuax pab6ortsl KHBK.

Tax KaK 3asBJICHHBIE XAPAKTEPUCTUKN CUCTEMBI
HanpasacHHOTro 6ypennst CHB89-76M
(C3AO «HosunKa», I'pynina @M/, . MUHCK)
COOTBETCTBOBAJIU NPENBABIAEMBIM TPEOOBAHUAM
K TEJIEMETPUUECKUM CUCTEMAM, OBLIIO IIPUHATO
pemenue o npuMeHennu ee B cocrase KHBK nipn
OTPABOTKE TEXHOJIOTUU OYPEHMSI OOKOBBIX CTBOJIOB.

KHBK BrJogasna:

* 1o10T10 THUna PDC ntnametpom 92 mm; }

- CTOD, inches 2

- Maximum wellbead pressure, MPa 70

- CT feed rate, ft/s 0.03-2.62
Pumping unit:

Maximum pressure, MPa 70
Maximum flowrate, ftt/min 20,5

Cleaning system, consisting of:

- Mud screens, meshes per inch 254-317

- Sand master unit

The analysis shows that in many operations CT
drilling is safer, faster and more economically efficient
than traditional drilling. The advantages are especially
evident for underbalanced drilling [2]. The complexity
and complicatedness of the operation requires an
extremely high level of planning, technological and
professional preparation of the operating company.
The Production Association “Belorusneft” regards
the detailed design, analysis and phased technology
implementation as the most effective means of its
commercial exploitation.

CT drilling operations require technical resources
providing for on-line control and management
of drilling parameters as well as surface readout
surveillance for BHA downhole conditions data supply.

As the applied specifications of the directional
drilling system CNB89-76M (CJSC “Novinka”, FID
Group, the Republic of Belarus, Minsk) corresponded
to telemetric systems requirements, it was decided to
use it in BHA during the development of sidetracking
technology.

The BHA included:

» PDC bit with the OD of 3.6 inches;

* DR-73 downhole drilling motor with 1°22' bend

angle of the spindle's center line;

SNB89-76M including:

- adapter;

- reverse valve;

- orientator;

- load module;

- orientation module;

- electrical emergency breaker switch and circulation
valve;

- twin ball crane;

- make-and-break joint;

-+ CT connector of button type.

As the DDS is meant for working through the cable,
a 2 inch CT was equipped with a single-core logging
cable. There is a special operation of lowering the
logging cable into the CT, which was run into the hole
at full length. The CT injector was equipped with a
special device to lower the logging cable. The process
of equipping CT with a logging cable is shown at Figure 1. }

Ne4—5 (037) Centsiops / September 2011 15



TIEPCIIECKTUBbI

* BUHTOBOMU 3400MHBIN IBUTATENDb [IP-73 C yIIIOM
IIEPEKOCA OCEH MITUHAE 1°22

CHBS89-76M B coCTaBe:

IIEPEBOJHUK;

OOPATHBIN KJIATIAH,

OPHUEHTATOD;

MOJy/Ib HATPY3KH;

MOJy/Ib OPUEHTAIIUH;

PAa3beUHUTEIIb ABAPUMHBIN JIEKTPUYECKUNA U
KJIAIIaH U PKYIAITUOHHBIN;

KPaH IapOBOU ABONHOW;

OBICTPOPA3BEMHOE COETMHEHHUE;

COEIMHUTEb C TUOKOU Tpy6ort (I'T) TyHOUYHOTrO
THIIA.

Tak kak CHB npegHazHayeHa 171 paboThI C
Kab6esbHbIM KaHasioM cBa3u, ['T 50,8 MM ObLi1a
OCHAIIIEHA OTHOKMUJIBHBIM IeO(pU3NYECKHM KaOECIEM.
Pa6otsl no ocHamenuio I'T reousnyeckum Kabeaem
MIPEACTABIIAIOT COOOU OTAEIBHYIO ONIEPALTHIO IO CITYCKY
reo(pusn4ecKoro kadens B I'T, mpeaBapUTEIbHO HA BCIO
CBOIO JIJINHY, BBIBEIEHHYIO B CKBAXUHY. []J151 CITyCKa

CnyckI'T 6 ckgaicuny
CT runinto the bole

The principal objectives of the tests included
assessment of the working capacity of the DDS and
validation of CT-based sidetracking technology. Field
test operations were held at 3 wells. Their geological and
technical characteristics are supplied in Table 1.

The experimental works performed at the wells # 9012
of Kotelnikovsky field and #44 of Novo-Sosnovsky field
helped to find out that:

* DDSis operational and can manage the drilling;

* close attention to the problems of tool orientation in
nominal vertical wells is necessary;

drilling a sidetrack pilot hole with a rotor assembly
should be done at full CT length;

drilling a sidetrack pilot hole with a rotor assembly
should be followed by additional geophysical studies
of the drilled interval aimed at specifying angular
direction of the sidetrack and lithological varieties of
the formation.

The experience of these operations was used in
planning and implementation of sidetracking in the well
#70 of Marmovichsky field.

T'eogpusuueckuii kabeno

Logging cable \

Pucynox 1 - Ocnaugenue I'T zeopusuneckum kadoenrem c nPpumeHeHuem mexanu3ma 3anPasxu kaéenn
Figure 1 - Equipping the CT with a logging cable with the belp of cable installation mechanism

reo(pu3n4eCKoro kadoesns B I'T NHXKEKTOP ObLI OCHAIEH
CHENUAIBHBIM MEXaHU3MOM. [Iponecc ocHacTku I'T
reo(pU3NYECKUM KaOEIEM IPEICTABJIEH HA PUCYHKE 1.

OCHOBHBIMH 33/1a9aMHU IPOBEACHU A UCTIBITAHUI
SIBJISLIMCh OLICHKA paboTocriocobHocty CHB n
HETMOCPEICTBEHHAS OTPAOOTKA TEXHOJIOTUU OYPEHUA
OOKOBBIX CTBOJIOB C UCNIONB30BaHUEM I'T. ONIBITHO-
TIPOMBICJIOBBIE PAOOTHI IIPOBEAEHDI HA TPEX CKBAKUHAX,
I'E€OJIOTO-TEXHUYECKUE XAPAKTEPUCTHUKH KOTOPBIX
IIPUBE/CHBI B TA6HMLIE 1.
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The works were aimed at increasing the drainage zone
of the low-permeability reservoir and production by
building two additional short sidetracks with maximal
deviation from the motherbore using the target
reservoir.

The tests took place in 3 stages (Figure 2). At the
preliminary stage the production string was equipped
with a whipstock mounted on a bridge plug PM-112
produced by Yugson Service (RF) with further drilling
of the "window" at the depth interval of 9081-9087



Tab6auuya 1 - I'eon0z20-mexHuuecKkan XapaxmepPucmurxa 00seKmoe nPpoéedeHus OnblIMHO-NPOMBICIOEbIX PAadOm

10 Oypenu1o cmeonoe ¢ koamwoounzom u CHB

Table 1 - Geological and technical specifications of sites for field tests of sidetracks drilling with implementation

of CT and DDS
o o Ne70
K Ne9012 He ij’ 44 Mapmosuuckozo
Creacia OMENLHUKOBCKOZO. 060-CoCHO8C020 | 0 ot derun
Well MECOPONCOCHUSA | MeCOPONCOeHU N7
Ne 9012 of Ne 44 of Novo- 2 Iarmr;z ichsky
Kotelnikouvsky field SosnouvsRy field fie l d v
Jluamemp SKcnayamayionHOLL KOA0HHbL (3/K), MM 168 168 140
OD of the production casing (p/c), inches 0.6 0.6 55
bawumar 3/1, m 2317 3140 2980
Drive shoe of the p/c, ft 7601 10301 9776
Hrumepesan nepgopariit 8 OCHOBHOM CIMBOAE, M 2265-2290 3023-3028 2818-2860
Perforation interval in the motherbore, ft 7431-7 513 9917-9934 9245-9383
6ypenue uz-noo
I nybuna ycmaro8Ku KauH08020 OMKIOHUMEA, M Oaumara OK 3008-3010 2768-2770

Depth of whipstock installation, ft

drilling from under
the drive shoe of the
motherbore

9868-9 875 9081-9 087

Hnmepean 6)peris 60K08020 CME0N, M 2323,5-2342 3014-3021 2797-2860
Sidetrack interval, ft 7 623-7 683 9888-9911 9176-9383
Jnura 60K06020 CIME0Jid, M 18,5 7 63
Sidetrack length, ft 61 23 207
Juamenp 60K06020 CMEOJLA, MM 92 92 92
Sidetrack OD, inches 3.6 36 36
TapamempoL mpaexmopui CmeoJid CKEANCUHbL Hd 271)0UNHe 3a0)YPUBAHUA:
Specifications of drilling at the collaring depth:
* 3eHUMHBLLL Y2071, 2PAO.
* inclination angle, degrees 294 23 7
* Asumym, 2pao.
o azimuth, degrees 1065 320 260
Peuuyruti, Tlempurosckuil,
Bcrpuleaemoire 20pu30HmbL Cemunyrkckuti Eneyxuti Eneyxuti
Recovered horizons Rechitsky, Yeletsky Petrikovsky,
Semiluksky Yeletsky
Ilnacmoesoe oasaeHue, MIla
Formation pressure, MPa 21 305 156
Tun naacmoeozo harouoa 600a Heghmu, 600a Hegmo

Type of formation fluid

OnpITHBIE PAGOTBHL, BRIIONHEHHBIE B 2010 rony

Ha CKBAXUHAX 9012 KOTEJIbBHUKOBCKOIO U 44

HoB0-COCHOBCKOI'O MECTOPOXKACHUM, IIO3BOIUINA

YCTAHOBUTD:

* CHB paboTocnoco6HAa U MO3BOJIAET YIIPABIATD
TPAEKTOPUEH CTBOJIA CKBAKUHBL,

* HEOOXOIUMO YIEIATh NPUCTAIIbHOE BHUMAHHE
BOIIPOCAM OPHUEHTHPOBAHUS NUHCTPYMEHTA B YCIIOBHO
BEPTUKAJIBHBIX CKBAXKUHAX;

¢ 326ypUBAHHE OOKOBOT'O MUJIOTHOT'O CTBOJIA
POTOPHONM KOMITOHOBKOH JJOJIXKHO ITPOU3BOAUTHCA HA
JUIMHY KONTIOONHToBOI KHBK;

* [IOCJIE 320YPHUBAHUS GOKOBOT'O MUJIOTHOT'O CTBOJIA
POTOPHOU KOMIOHOBKOI HEOOXOIMMO IPOBOJAUTH
JIOTIOJIHUTEJIBHBIE F€O(PU3NIECKHUE UCCIIEJOBAHUSA
IPOOGYPEHHOT'O UHTEPBAJIA IJIS1 ONIPENECTIEHUA
VIJIOBBIX ITAPAMETPOB OOKOBOI'O CTBOJIA U
JIATOJIOTUYECKON PAZHOCTH NOPOJ,.

OmBIT 3TUX PAaOOT JIET B OCHOBY INTAHUPOBAHUSA }

oil

oil, water

ft with the help of a hoist unit AP-80 produced by
Seismotekhnika (the Republic of Belarus). After that a
pilot borehole was drilled with a rotor assembly deep
enough for the full length of CT and logging cable to
enter it.

On the second stage the DDS helped to drill a sidetrack
70k1 at the interval of 9 1769 383 ft during a single run.
The pay zone was discovered at the depth interval of 9
245-9 376 ft. The orientation was made in the direction
providing for maximal deviation from the motherbore.

Sidetracking was accompanied by regular comparison
of gamma ray DDS sensor data with gamma ray
recordings along the motherbore. The reference
interlayers were used to associate the uncovered
formations with the already known lithology of the
motherbore (Figure 3). Geonavigation reference of
the current BHA location to geologic profile of the
motherbore provided for high accuracy in reaching the
required absolute depth mark.
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U peann3anuu 6ypeHus OOKOBBIX
CTBOJIOB B CKBaKUHE 70 MapMOBUYCKOTO
MECTOPOXKIECHUSA.

LIe/IpI0 TAHHBIX PAOOT SIBJISICTCS

Dman 1
Stage 1

Azpezam AIT-80

Dman 2
Stage 2

Konmiobunzoeasn
ycmanosxa MK30T

CT unit MK30T

Injector

n

il

Konmrobunzoeoe IIBO
CT blowout preventer
equipment Azpezam AIT-80

I1BO
Blowout

Blowout

YBEJIMYCHUE 30HBI IPECHUPOBAHUA preverter, 1 . Loioment
HH3KONPOHUIIAEMOT'O IIIACTA 1, e L — M, & e T
H . i
COOTBETCTBEHHO, I€OUTA CKBAKUHBI BB ogueoeo 1. Monmaone azpezama A11-80. i
] “Assembly of CT unit MK30T. Assembly of hoist unit AP-80. o
IIyTEM CTPOUTECIBCTBA IBYX drcnayamayuonnas 5 2. Bypenuie 60k06020 cmeona 70k1. % 2. Hposedenie ITHC. [
KOnONHA 140M : Drilling sidetrack 70kl Geo-physical well logging. E
JOMMOJTHUTCIBHBIX KOPOTKUX OOKOBBIX Production string — ~ 3. Aemormanc MK30T. 3. Oceoerue cmeona 70k1. g
55 inches : Disassembly of CT unit MK30T. Development of the well bore 70RL. § IpoGra
CTBOJIOB C MAKCUMAJIBHBIM OTXOJIOM OT 1. Mownman azpecama & KO ¢ 4 Hsaneuenue kaunosozo i Mocmosan
AI1.80 . Whipstock OMKAOHUMENS. ‘Bridge piug

OCHOBHOI'O CTBOJI4, SKCILIYATUPYIOLIErO
LIE€JIEBO KOJIJIEKTOP.

VicripITaHUA IPOBEJICHBI B TPU
3Tana (pUCyHOK 2). Ha mepsoMm
HOATOTOBUTEIBHOM JTAIIE B
3KCIUTYATAIIMOHHOM KOJIOHHE YCTAHOBUJIN
KJIMHOBOM OTKJIOHUTEJIb, OIIUPAEMbIH HA
MOCTOBYIO TPOOKY ITM-112 Mpon3BOACTBA
«Orcon-Cepsuc» (P®) c mocnenyommum
BBIPE3AHHEM LIEJIEBUAHOI'O «OKHA»

B MHTEPBAJIC IITyOUH 2768—2770 M C TOMOIIIBIO
nogbeMHOro arperara AII-80 mpon3BoaCTBa

OAO «CeficmoTexHUKa» (Pecrtybiuka benapyce).
Jlanee oCymeCTBIAN0Ch OypeEHHE POTOPHON
KOMITOHOBKOI MHJIOTHOT'O CTBOJIA JIO ITTyOUHBI,
obecreunBaroeH rmoaHbI Bxo/ B Hero KHBEK CHB.

Ha Bropom 3Tarne ¢ nomompsio CHB BbimmoiHeHa
32 OJIUH PEYIC MPOBOAKA OOKOBOTO CTBOJA 70K1 B
UHTEPBAJIC IyOHH 2797-2860 M. [IpOAYKTUBHBIC
OTJIOKEHHS BCTPEYEHBI B UHTEPBAJIE ITTyONUH
2818-2858 M. OpneHTHPOBAHUE IPOU3BOANIOCH B
HAIMPABJIEHUH, OOECTIEYNBAIOIEM MAKCUMAIBHBIH
OTXO/l OT OCHOBHOT'O CTBOJIA.

B niponiecce npoBogKH 6OKOBOI'O CTBOJIA
MEPUOJUYECKU ITPOU3BOIUIOCH CDABHEHHE
nokaszanuii garyuka 'K CHB ¢ 3anmceio 'K mo
OCHOBHOMY CTBOJLY, ITO PENEPHBIM ITPOILIACTKAM
KOTOPOTI'O NPOU3BOAMIIACH IIPUBA3KA BCKPBIBAEMbBIX
OPOZ, K YK€ U3BECTHOM JIUTOJIOTUH OCHOBHOT'O
CTBOIA (PUCYHOK 3). [eOHaBUT'AITMOHHAS [IPUBSI3KA
TeKy1ero pacnonoxenusa KHBK kK reosiornyeckomy
pa3pe3y OCHOBHOI'O CTBOJIA ITO3BOJINIIA C BHICOKOH
CTETNEHBIO TOYHOCTH YITTYOUTHCA 10 33JaHHOM
aA6COMIOTHON OTMETKHU.

PeXKMMHO-TEXHOJIOTUYECKUE ITAPAMETPBI
Oypenus cTBosa 70K1 nnpuBeIeHbL B TA0IULIE 2.

B COOTBETCTBUY C JAHHBIMU TAOINLIBI 2 TIPU
OJJMHAKOBBIX PEXXUMAX 6yPEHUS B IEPBOM 1
TPETBEM UHTEPBAJIAX, HAUOOJIBIIA MEXAHUYECKAS
CKOPOCTb IIPOXOAKHU JJOCTUT'HYTA B UHTEPBAJIE
Oypenust 2832,5-2860 M, YTO CBUCTEIBCTBYET O
JIYUIIIHX KOJUIEKTOPCKUX CBOMCTBAX I1JIACTA B 3TOM
UHTEPBAJIE.

B pesynbraTe BBINOTHEHHBIX PaboT C
xontiobrHrom u CHB npo6ypeno 62,4 m
TOPHBIX NTOPOJI, TPE/ICTABICHHBIX ITTMHUCTBIMHU
U3BECTHAKAMU C IIPOCJIOSAMU MEPIeJICH U

cmeona.

18 Ne4-5 (037) Censiops / September 2011

Assemb/yofbotxtunit .- -
AP-80. -

2. Boipesanue ugenesuorozo i
«OKNH@» C KAUHOBOZO
omrnOHUMENS,
onupaemozo na
MOCIMOBY10 NPOOK).
Milling a "window" with
whipstock mounted on
a bridge plug.

3. Bypenue nunommnozo

Drilling a pilot sidetrack.
4. Jemonman azpezama
AIT-80.

Dzicass“emhly of boist unit
AP-80.

Extraction of whipstock.

1IpobKamocmosasn
Bridge plug

‘i Hnmepean nepgpoparguii
. Perforation interval

Llemermmuoiii mocm

Cement plug

CHB89-76M
SNB89-76M

Pucynox 2 - Dmanut npo80o0oKu 60x08020 cmeona 70k1
Ha ckeadicune Ne 70 Mapmo8uucrozo mecimopoIcoeHus

Figure 2 — Stages of drillz‘nkg a sidetrack 70k1 at the
well Ne 70 of Marmovichs

2y field

Pucynox 3 - Jannwvie I'K ckeaxncunvtNe 70
MapmoeuucKkozo mecmoporcoenHusn
a) OCHOBHOTE cmEoa; 0) 00K0801i cmaos 70k1

Figure 3 - Gamma ray data of the well Ne 70 at
Marmovichsky field.
a) motherbore; b) sidetrack 70k1

The technological parameters of drilling a sidetrack
70Kk1 are supplied in Table 2. Table 2 suggests that with
equal drilling modes at the first and the third intervals,
the highest penetration speed was reached at the drilling
interval of 9 245-9 383. It means that the reservoir
properties at these intervals are better.



Ta6nuuya 2 — Pescumno-mexnorozuueckue napanempuot Oypenus cmeoaa 70k1

Table 2 - Technological parameters of drilling sidetrack 70k1
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! 9178 0222 44 3.28 10-15 | 99>_106 18-20 | 4,2-4.8 27 118126
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28325 | 2860 275 19 4 49-50
3 9293 9383 90 6.23 10-15 106 18-20 | 42-406 281 120-122

JIOJIOMHTOB, CO CPEAHEN MEXAHUYECKOU CKOPOCTBIO
1,3 m/4. Ilpupamenue 3€HUTHOIO yIJId COCTABHUIIO
25°, asumyTa — 40°. CpeiHAA UHTEHCUBHOCTD
WUCKPUBJICHUSI CTBOJIA CKBAKUHBI COCTaBIIIA 3,67/10 M.

B npouecce 6ypenus crsona CHB B pexxume
PEAIIBHOIO BPEMEHU ITO3BOJISITIA UMETH HA MOHUTOPE
U B IAMATU KOMIIBIOTEPA CAEAYIONTYIO NTH(POPMALIHIO:

* YPOBEHB €ECTECTBEHHOI'O TAMMAa-U3JIyYEHHUS;

* YI'OJI JIOBOPOTA MHCTPYMEHTY;

* 3EHUTHBIU YIOJL;

* A3UMYVT;

* HATPY3Ka HA JJOIOTO;

* IABJICHHE OGYPOBOT'O PACTBOPA HA 3260€;

* naBaeHue Ha B3/,

* TEMIIEPATYPA HA 3260€¢;

* yposeHb BuOpann KHBK.

DTO 3HAYUTENBHO OOJIErYasIo MPOLECC YIIPABIECHUSA
TPAEKTOPHEL CTBOJIA CKBAKUHBI 1 PEKUMOM OYPEHHS.

Ha TpeTbeM 3Tare NpOBEIEHBI FeO(PU3UYECKHE
PaboThI ¥ THIPOJIUHAMUYECKUAE UCCIIEJOBAHUA
©60KOBOTO cTBOJNA 70K1. B pesynbrare
TUIPOJIUHAMUYECKUX UCCJIEJOBAHUI YCTAHOBJIEHO,
4TO ACOUT OE€3BOTHOM HEPTH U3 IIPOOYPEHHOI'O
CTBOJIA COCTABIAET 13,9 M?/cyTKU IpU KO3 HUITUEHTE
NPOAYKTUBHOCTH 2,84 M?/CYyTKH.
OCHOBHOI CTBOJI CKBAKUHBI 70 MapMOBUYCKAs
paboTa ¢ 4e6UTOM 4—5 T/CYyTKH, T.€. GypeHUE
OOKOBOTO CTBOJIA TO3BOJIUT YBEIMYUTD JJEOUT
CKBAXUHBI O0JIEE YEM B [1BA pa3a. [Tocie OCBOEHUA
cTBOJa 70K 1 6bUI U3BJIEUEH KJIMHOBOM OTKJIOHUTETb,
HAaJ] IEPBBIM GOKOBBIM CTBOJIOM YCTAHOBJIEHA
MOCTOBAsI IPOOKA, HA KOTOPYIO OPUEHTUPOBAHO
YCTAHOBJIEH KJIMHOBOM OTKJIOHHUTEJb /151 BHIPE3AHUS
OKH4 B O0CA4JHOM KOJIOHHE [1IJ1S1 BTOPOT'O GOKOBOI'O
CTBOJIA.

The CT and DDS helped to drill 205 ft of rocks
composed of marl-stone, benches of chalky clay and
magnesian lime with the average drilling rate of 4.3 ft/h.
The increase of deviation angle was 25° and azimuth was
40°. Mean inclination intensity was 3.67/32 ft.

In the course of drilling DDS provided the following
on-line data to the monitor and computer memory:

* natural gamma-ray level;

* tool torsion angle;

e zenith;

e azimuth;

* bit weight;

* bottomhole pressure;

* pressure on DDM,;

* bottomhole temperature;

* BHA vibration level.

It simplified control over drilling course and drilling
mode to a great extent.

The third stage included geophysical activities and
hydrodynamic researches of sidetrack 70k1. The
hydrodynamic researches helped to find out that the
debit of dry crude oil from the drilled bore makes up 88
bbl/day with the productivity factor of 18 bbl/day. The
motherbore of the well Ne 70 at Marmovichsky field was
working with the debit of 30—-37 bbl/day. It means that
sidetracking increased the debit of the well more than
twicefold. After drilling a sidetrack 70k1, a whipstock
was extracted, a cement plug was installed over the first
sidetrack. After that the whipstock was mounted on the
plug in order to cut a window for the second sidetrack in
the production string.

After cutting the window with a special window
milling system and tie-on rotor assembly, the second
sidetrack 70k2 was drilled and deepened for the entire
length of BHA and DDS. Then the second sidetrack 70k2 }
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INocie BbIpe3aHUs OKHA C UCIIOJIb30BAHUEM 30l
CHUCTEMBI JIJI51 BRIPE3aHUS OKHA POTOPHOU
KOMIIOHOBKOH Ha CBHHYHBAEMBIX TPYOaX 25

MPOU3BECHO 3A6yPUBAHHE BTOPOT'O OOKOBOIO
ctBona 70k2 n yrirybnenue ero Ha qnuay KHBEK
CHB. [Janee ¢ uCoJIb30BaHUEM KOATIOOMHI'OBOI'O 54
KOMIIJIEKCA Y CUCTEMBI HAITPABJICHHOT'O GYPEHUS

208

OBLI yCIENMTHO TPOOYPEH BTOPOU GOKOBOI CTBOJI = |
70k2 ckBaxkuHbl 70 MapMoBuuckast. Ha pucyHke 4 5
IIPUBE/ICHBI IPOCKTHBIC 1 (DAKTHYIECKHUE
TPAEKTOPUH GOKOBBIX CTBOIOB 70K1 1 70k 2. oy
HaunGosmpmast MHTEHCUBHOCTD UCKPUBJICHUS 51
60koBOro ctBosna 70kl cocrasuna 5710 M,
acrBona — 70k2 4,9°/10 M, npu 3TOM -10%
OTKJIOHEHME 320051 60KOBOrO cTBOMA 70K1 OT
-15%

OCHOBHOI'O IOCTUIVIO 16 M, 2 cTBONIA 70K2 — 35 M.

YUUTBIBAA ONBIT, HAKOIJIEHHBIN B IPOLECCE -20
OGYypPEHHS IEPBOT'O CTBOJIA, Y/JA7IOCh YBEINYIUTh o

CKOPOCTb IPOXOJKU BTOPOI'O CTBOJIA B 1,3 pa3za.
B pmanpHennmeMm, ocjie OCBOCHUs BTOPOTo 30

OOKOBOTO CTBOJIA, U3BJIEYEHU A KIIMHOBOTO

OTKJIOHUTEA U Pa36ypHUBAHMA IBYX MOCTOBBIX

NPOOOK IJTAHUPYETCA COBMECTHAA IKCILTYATAIIUA

OTKPBITBIX OOKOBBIX CTBOJIOB 70k1, 70k2 u

UHTEPBAIA IEPHOPALTUU OCHOBHOI'O CTBOJIA.

Ha maHHOM 3Tane paboT IO PE3YIbTaTaAM
KOJITIOOMHT'OBOT'O OYPEHHA MHOT'OCTBOJIBHOM CKBAKUHBI
y2Ke MOKHO KOHCTAaTUPOBATb:

e CHB sBasieTcst paboTOCIIOCOOHOM CUCTEMOMU, 11O/
KOHTPOJIEM KOTOPOU B CKBaKMHE 70 MapMOBHUYCKOI'O
MECTOPOXK/ICHHUS TPOGYPEHO 6osiee 160 M TOPHBIX TOPOTT;

» npumenenne CHb nossonmiio:

+ 00€CIeYnTh IPOBOAKY OOOMX CTBOJIOB I10 TPAECKTOPHSIM,
WHTEHCUBHOCTDb UCKPUBJIEHNA KOTOPBIX ITPEBBIIIAET
MIPOEKTHYIO;

* KOHTPOJIMPOBATH HEOOXOJUMBIE BHYTPHUCKBAKUHHBIE
apaMeTpBI,

* TIOJTY4YA4Th IAHHBIE B PEXKMME PEATIBHOIO BDEMEHHU U
OIIEPATUBHO YIIPABJIATD IIPOLIECCOM OYPEHUA.
Crabunuzanys padorel CHB B cocTase yripasisieMO

KHBK, nanuuyne HaZie’)KHBIX CPEACTB YIIPABICHUA

TPAEKTOPUEN CTBOJIA CKBAXKUHBI, 4 TAKXKE PErUCTPALIN

U IIepeiavm 3260 HBIX JAHHBIX — BCE 3TO ITO3BOJIAET

IIPEANIONIATATh BO3MOXKHOCTD IIEPEX0/A B OiIKaNUIIEH

MEPCIEKTUBE K 00JI€E MPOI'PECCUBHBIM METOAAM

BCKPBITUS IIPOAYKTHUBHBIX OTIOKEHUH C KOJITIOOMHIOM:

OYPEHHIO U 3aKAHYNBAHUIO CKBAKUH Hd PABHOBECUHU U

Jenpeccun. ©
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[Ipoexm cmeona 70k1 |
Designed sidetrack 70k1

“Hpoe.vcm cmeona 701c-2
Designed sidetrack 70kR2 |

" 3aborti ZSJOM '
Wellbore 9383 ft
1 ] ] I I
Darxm cmeona 70x1
Actual sidetrack 70k1

3apesxa cmeona 70x1
Kick off point for sidetrack 70k1

=
: =
§ ® 1 3qj)e3icﬂ cmeona 70x2
N ~§ = Kick off point for sidetrack 70R2
SE D
' AN

Paxm cmeona 70x2
Actual sidetrack 70k2

| 3ab601i 2861 m

/Wellbore 9380 ft

Pucynox4 — Topu3onmanvhsie nPoeKyu OCHOBHO20 U OOKOBHLX
cmeon08 ckeaxcunvl Ne 70 Mapmoeuuckozo MecmopoicoeHus

Figure4 - The plan drawing of the motherbore and sidetracks
of the well Ne 70 at MarmovichsRy field

of the well Ne 70 at Marmovichsky field was successfully

drilled with implementation of CT system and DDS.

Designed and actual trajectories of sidetracks 70k1 and

70k2 are given in Figure 4. The maximum inclination

intensity for the sidetrack 70k1 was 5°/32 ft, and for the
sidetrack 70k2 it was 4,9°/32 ft. The deviation of the
sidetrack 70k1 from the motherbore was 52 ft, and for the
sidetrack 70k2 it was 114 ft.

Due to the experience of drilling the first sidetrack,
for the second one the drilling rate was increased
in 1,3 times.

As soon as the second sidetrack is developed, the
whipstock extracted and two plug bridges destroyed,
ajoint operation of open sidetracks 70k1, 70k2 and
perforation interval of the motherbore is planned.

Some facts can be stated at the present stage of the jobs
based on the results of CT drilling of multilateral well:

» DDS is an operational system, over 525 ft of rocks in the
well Ne 70 of Marmovichsky field were drilled under its
control;

» DDS provided for:

- drilling both sidetracks with deviations higher than the
planned level;

+ control over the necessary downhole parameters;

+ on-line data acquisition and real time drilling management.
Stabilization of DDS operation in the controlled BHA,

reliable resources of drilling course control, registration

and supply of bottomhole data - all of it provides for soon
introduction of more advanced CT methods of pay zones
completion: balanced and underbalanced well drilling and
completion. ©



Once a6 . AL
Wi T i = ﬁtn"-'_;'* 1
?!.'!. &‘S lnnmfﬂﬁ & @ "'\".:j jj \\
one ~éChnologies pgyi A OO
PR\ L
eauipment jnggyy;
wior WS news gopy)
- "u:‘l:';l:;tF ;"JI mﬂ"ts anl
L\
». Ur:,‘t-,f;_ L Y\
f.qt;a;'dﬁff-'* -
N L OBHOBJIEHWE HOBOCTHOW PYEPVKU - EXXEQHEBHO
oY .
i ot PACCbIIKM ANS MOAMUCYNKOB CANTA — EXXEHELESIbHO
L 0B630Pbl IHHOBALIMIA HETECEPBICA — EXXEMECSYHO

HOBbIA HOMEP XXYPHAJIA - EXXEKBAPTAJIbHO

(4
0CTH HDMWHH dHOHChI aHANUTHKA WHHOBALIMK TEXHONOIMK 06OPYAOBAHME |
@,5‘ n
inalys; O,
SIS innoyagn ,ei’;?@ www.cttimes.org
Noli s

fe&?ﬂ nt lﬂle;we% )

g .9



TIEPCIIECKTUBBI
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byaeT 11 pOCCUMCKUU
HEPTETA30BbIN CEPBUC UHTETPUPOBAH?

Will Russian O&G Service Be Integrated?

B.B.JIAIITEB, Bunie-ipe3uieHT EBP0O-A3HaTCKOI0 reo(hpH3MI€eCKOro oo1mecrsa

V.V.LAPTEY, Vice President of the EurAsian Geophysical Society

MHTETPALIMA B TEOJIOTOPA3BEIKE
IIpOAOIKUTENBHBIN 3TAI PA3PYIIEHUS CO3/IAaHHOI'O
B COBETCKHUI IEPHUO/] MOLTHOI'O T€OJIOTOPA3BEJOYHOIO
KOMIIJIEKCA, BO3MOKHO, OJIN30K K 3aBEPIICHUIO.
Hagexay Ha 310 gaeT Yka3 Ne 957 ot 15 utons 2011 .
ITpesugenTa Poccun «O6 OTKPBITOM AKIITUOHEPHOM
o61ecTBe «POCTeoIorus» U HA3HAYEHUE
IIpencenarenem [IpaBUTENBbCTBA CTPAHBI €ETO
pykosoaureist. Croyib BBICOKUHI YPOBEHDb IIPUHATHA
pemieHns CBUETENBCTBYET O TIOHUMAHUHU BJIACTBIO
AKTYaJIbBHOCTH IPOOIIEMBL. Le/b, IOCTABIEHHAA
nepep Pocreonorueit, COCTOUT B «OOECIIEYCHUN
KOMILIEKCHOI'O I'€0JIOTMYECKOI'O U3YUEHUS HEJP U
BOCIIPOU3BOACTBA MUHEPAJIbHO-CBIPbEBOI 63l
Poccuiickon Penepanun Ha OCHOBE IEPETOBBIX
Tre€OJIOTHYECKUX, F€O(PU3UYECKUX U TEOXUMUYECKUX
TEXHOJIOTHH». HOBast KOMITaHUS Cpa3y obpeia
CTATyC HALTMOHAJIBHOT'O CTPATETUYECKOTO
npeanpuATUs. [IpuopUTETHEIMUA HATIPABICHUSAMHA
JIEATEIbBHOCTHA OOIMIECTBA O YKA3Y ABIAIOTCS:
«r€0JIOTHUYECKOE U3YUEHHE U BBIABJIIEHUE PECYPCHOTO
NOTEHLNAJIA IEPCIEKTUBHBIX TEPPUTOPULL PO,
€€ KOHTUHEHTAJIBHOT'O Meb(a U AKBATOPHUH
BHYTPEHHUX MOPEH, IHA MUPOBOI'O OKeaHa,
APKTHUKU 1 AHTAPKTUKH, JIOKAITU3AI U U OLIEHKA
PECYPCHOrO NOTEHIUAIA HEPACTIPEAEIEHHOTIO
($oHIa HEP B OCBOEHHBIX U HOBBIX PAMOHAX B
LEIAX BOCIIPOU3BOJICTBA MUHEPAIBHOTI'O ChIPb, 4
TAKXKE FOCYAAPCTBEHHBIN MOHUTOPHHI COCTOSTHUS
Hegp». KoMnanus cozaeTca Ha 6a3€ MHTErPaun
Pa3pPO3HEHHBIX 'OCYAAPCTBEHHBIX AKTUBOB HAYYHBIX,
HAYYHO-TIPOU3BOJCTBEHHBIX U IPOU3BOACTBEHHBIX
T€O0JIOTUYECKUX NTPEAIIPHUATUNA B OTKPBITOE
AKIIUOHEPHOE OOMIECTBO CO CTONPOLIEHTHOMN
rOCYAAPCTBEHHONM COOCTBEHHOCTBIO. COBEPIIEHHO
OYEBU/IHO, YTO IIPUBEJCHHBIN B YKa3€ COCTAB
BXOJAIINX B KOMITAHUIO NIPEATIPUATHN C
MOCTABJIEHHBIMU 34/1a9dMH CIIPABATHCA HE CMOXKET,
TAK K4K B CITMCKE OTCYTCTBYIOT CUJIBHBIE UTPOKHU B
061aCTH OYPEHU S, PA3BELOYHON U IIPOMBICJIOBOM
reo(pU3NKY, BEICHU padoT Ha menbde. [ToaTtomy
JUIA BBITIOJTHEHM A ITOCTABJIEHHBIX LIEJIEU B COCTAB
KOMITAHHU IOTPEOYETCS IIPUITIACUTD HANb01ee
JIEECTTIOCOOHBIX IPYIUX YIA4CTHUKOB POCCUUCKOTO
PpBIHKA. ECTECTBEHHO, TOTPEBYETCA UX COITIACUE
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INTEGRATION IN
GEOLOGICAL EXPLORATION
The prolonged destruction of the

powerful geological surveillance

complex, created in Soviet period, is

probably close to its end. At least, the

hope is given by the Decree Ne 957

of Russian President "On open joint-

stock company "Rosgeologiya" of July

15, 2011 and appointment of its head
to the position of the Chairman of the
Government.

Such a high level of decision-making means that

the authorities do understand the relevance of
the problem. The objective set for Rosgeologiya is
"provision of integrated geological studies of mineral
resources wealth and replacement of mineral raw
material base of Russia's Federation on the ground of
the advanced geological, geophysical and geochemical
technologies". New company immediately acquired
the status of the national strategic enterprise. In
compliance with the decree, the priority objectives of
the company are: geological studies and revelation of
resource potential of the likely territories of Russia's
Federation, its continental shelf and aquatoriums of
the inland seas, bottom of the World Ocean, the Arctic
and Antarctic regions, localization and assessment
of the resource potential of the open acreage in
the developed and new regions for the purposes of
mineral stock reproduction and state monitoring
of the subsurface". The company is created on the
ground of integration of separated state assets of
scientific, developmental and manufacturing geologic
enterprises into a joint-stock company, which will be
a 100% national property. It is quite clear that the list
of enterprises supplied in the Decree is not capable of
meeting the assigned challenges, as it lacks influential
players in the field of drilling, geoexploration, oilfield
geophysics and operations on the continental shelf.
That is why the most relevant participants of Russian
market have to be invited to accomplish the assigned
tasks. Naturally, their consent and substantial financial
resources are needed to acquire the controlling interest
of such companies as Geotech Holding, TNG Group,
Eurasia Drilling Company Ltd, etc. The resource of the



Y 3HAYUTEIBHBIE (DHHAHCOBBIE CPEJICTBA HA

BBIKYII KOHTPOJIBHBIX TAKETOB AKIINH TAKUX,
Hanpumep, KommaHui, Kak «['EOTEK XoaguHr»,
«THI-I'pymmy, «<BypoBast KoMnaHus «EBpasusi» U p.
Pecypc, Ha KOTOPBIY KOMITAHUSA OyJIET pA0OTATh HA
BHYTPEHHEM PBIHKE, COCTABIAET 40 Mapz pyo\roz
roCyAapCTBEHHBIX U 200 Mpg pyo.\rof 4aCTHBIX
BJIOJKEHHUH B I'€0JIOrOPa3BeAKy. MUPOBOU PBIHOK
OLIEHUBAETCA AECATKAMU MUJLIUAPIOB

posutapos CHIA.

Ha npumepe KuTtast MOKHO yOEAUTBCA B
3(PHEKTUBHOCTU PA6OTHI TOJOOHBIX CEPBUCHBIX
rOCyJapCTBEHHDBIX KOPIOPALIMHI [IPU HAJJIEKAIIEM
OPraHU3AIMOHHOM, (PMHAHCOBOM U KaPOBOM
obecnieueHn . [ooBo 060pOT KUTANCKUX
KOPHOpanui Ha MUPOBOM CEPBUCHOM PBIHKE,

C KOTOPOI'O POCCUMCKUI CEPBUC BBIHYKIECH

ObL1 yHTU B 1990-€ roasl, goctur B 2010 rogy

$6 mpa v mpogoIKaeT pacTu. JIosi MTHOCTPAHHOTO
MNPUCYTCTBHA HA COOCTBEHHO KUTAMCKOM PBIHKE
re€0JIOrOPA3BEAKH U HE(PTETA30BOIO CEPBUCA

HE IIPEBBIIAET 3—5%.

MOXHO OKUJATDH, YTO IIPU YMEJIOM UCIIOIb30BAHUU
AIMUHUCTPATUBHOI'O PECYPCA BBICIIUX
OPr'aHOB BJIACTU U KOMIIETEHTHOM PYKOBOICTBE
Pocreosiorus nmeeT BO3MOXHOCTD IPEBPATUTHCH
B KPYIIHOI'O MT'POKA HA BHYTPEHHEM U MUPOBOM
PBIHKAX I'€0JIOTOPA3BENKH C OOOPOTOM B
JIECATKU MUJUINAPAOB pyoseit. [IpoeKT oTBedaeT
uHTepecam Poccun, CiocO6CTBYET PA3BUTHIO
BBICOKOTEXHOJIOTUYECKUX U HAYKOEMKUX
HAIIPABJIEHUN B SKOHOMUKE CTPAHBL 1151
ob6ecreyeHr s KOHKYPEHTOCIIOCOOHOCTU KOMITAHUH
NOTPEOYETCA PEATM3OBATH JOPOTOCTOAIYIO
MPOrpPaMMY TEXHHUYECKOT'O U TEXHOJIOTUYECKOTIO
MEPEOCHAIIEHHNS, BOBJIEYD B €€ COCTAB 3HAYHMMBIX
OTEYECTBEHHBIX YYACTHUKOB PBIHKA, 4 TAKXKE
YKPENUTD KAJIPOBBII COCTAB MPO(MECCUOHATIAMH,
MOJIYYUBIIUMHU IPAKTUYECKHUH OITBIT PAOOTHI
B BEJYIIIMX MHOCTPAHHBIX U OTEYECTBEHHBIX
CEPBUCHBIX KOMITAHUAX.

MHTETPALIMA B
HEDTEIASOBOM CEPBHCE
ITocne npunaTua Ipe3uaeHToM 1

[IpaBUTENBCTBOM PELICHUSA 110 I'€0JI0IOPA3BELKE

JIOTUYHO OKMJATh NOJOOHBIX IIATOB MO

KOHCOJIUAAIUY POCCUUCKUX AKTUBOB

He(TEra3oBoro cepsuca. liena Bonpoca secbma

BBICOKQ, I10 KPAMHEN Mepe, I10 TPEM OCHOBAHUAM:

1. ObecnedyeHne rocy1apCTBEHHOM U
3SHEPreTUYECKON OE30MACHOCTH CTPAHBL YKA30M
IMpesupenrta PO Nel009 ot 4.04.2004 mHOTHMIE
OTEYECTBEHHBIE I'€O(PU3NUECKUE TPENTIPUATUS
HOJIYYMJIN CTATYC CTPATETUYECKUX.

. Hedrrerasosblil CEpBUC — IOKOMOTHB
MOJAEPHU3AUN POCCUNCKON 3KOHOMUKU.

4

company's operation at the domestic market is 40bn
rubles a year in state investment and 200bn rubles a
year in private investment into exploration. The world
market is assessed at dozens of billions of USD.

The efficiency of such state service corporations
supplied with due organizational, financial and staff
assistance is evident from the example of China. The
annual turnover of the Chinese corporations at the
world service market, which ousted Russian service in
1990s, reached $6 billion in 2010 and is still growing,
The share of foreign presence at the Chinese market of
geological survey and O&G service barely exceeds 3—5%.

We can expect, that with the skillful use of
administrative resources of higher bodies of state
authorities Rosgeologiya can turn into a big player at
domestic and foreign markets with the turnover of
dozens billions of rubles. The project corresponds to
the interests of Russia, contributes to the development
of high-tech and science-intensive branches and
enhances the cadre personnel with professionals
having practical experience of employment in the
leading foreign and domestic service companies.

INTEGRATION IN O&G SERVICE

After the President and the Government passed a
decision on geologic surveillance, it seems logical to
expect similar stepson consolidation of Russian oil and
gas service assets. The cost of the issue is very high due
to 3 reasons:

1. State and energy security of the nation. Many
geophysical enterprises received the status of
strategic companies by the Decree of the President
of RF Ne1009 of 4.04.2004.

. Oil & gas service is a modernization piggyback of
Russian economy. Orders of solvent service with
the turnover of $15—20bn a year in such science-
intensive and high-tech fields as geophysical and
oil instrumentation, engineering and shipbuilding,
modern computer equipment and means of
communication, software, I'T and many other
branches are a real base for developing these

4

HedTerasosbin cepBuc B 3noxy rnobanunsaumm
CTaHOBUTCA 3P PEKTUBHBIM CPeACTBOM peann3aumm
roCcyfapCTBOM M KOMMAHUSIMU Fr€O3KOHOMUYECKMX
N reononnTU4eckmx uenen. Poccum Heobxognmo
BEPHYTb yTPayYeHHbIe NO3nLMN U 3apabaTbiBaTb

Ha MMPOBOM BbICOKOTEXHOSIOMMYHOM PbIHKEe
$15-20 mnpa\rog,.

At the age of globalization O&G service can be an
effective means of implementing geoeconomic
and geopolitical objectives of the state and related
companies. Russia should recover ground and start
earning $15-20bn a year in the global high-tech
market.
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3aKaspl JIATEKECIIOCOOHOTO CEPBUCA C
o6opoTom $15-20 MIIp\ro/L B TAKMX HAYKOEMKHX
U BBICOKOTEXHOJIOTHYHBIX OOIACTAX, KaK
reo(pU3UYECKOE U HEPTAHOE IPUOOPOCTPOCHUE,
MAIIHMHOCTPOEHUE U CYIOCTPOEHHUE, COBPEMEHHBIE
CPEACTBA ABTOMATU3A1IMN U KOMMYHHKAIIUH,
IIPOrPAMMHBIE CPEACTBA, NTH(POPMAITUOHHBIE
TEXHOJIOTHHU U MHOT'O€ JIPYTOE SABJISIOTCS
PEAIbHON OCHOBOH [UJIA IIEPEBOJA 3TUX OTPACIIEN
Ha COBPEMEHHBIY KOHKYPEHTOCIIOCOOHBIH Ty Th
Pa3BUTHUSL

3. Hedrerazosblil CEPBUC B AMOXY ITI06ATU3AITUN
CTAaHOBUTCA 3(P(PEKTUBHBIM CPEICTBOM
PEANU3AUN T'OCYAAPCTBOM U KOMITAHUSAMU
F€O03KOHOMMYECKHUX M FT€ONOTUTUYECKUX LIETIEMN.
Poccumn HEO6XOAMMO BEPHYTD YTPAYEHHBIE
MMO3UIIUH U 32PA0ATBIBATh HA MUPOBOM
BBICOKOTEXHOJIOTUYHOM pPBIHKE $15-20 MiIpm\rog,.
[ns cipaBku: POCO6OPOHAKCIIOPT UMEET I'OAOBYIO
BBIPYYKY TOJIBKO $7,5 MIIPZ.

B Kopuopax BIacTu NpoobIeMa KOHCOMUAAN
CEPBUCHBIX AKTUBOB MYCCUPYETCA C 28 HOAODA
2007 roga, Korga no U'ToraM 3aCeIaHu A
Me>XBeIOMCTBEHHOM KOMUCCHUH ITO O€30IaCHOCTH
B 3KOHOMHYECKOU U COLIMaAIBbHOM cepe CoBeTa
besonacnocTu PO, mOCBAMEHHOTO BOIIPOCY
«O COCTOAHUU U IEPCIIEKTUBAX PA3BUTHA
POCCUHCKOT'O HEPTETA30BOI'O CEPBUCA», OBLIIO
MNPUHATO ITOJIMTUYECKOE PENMIEHUE U TAHbI
COOTBETCTBYIOIMME nnopydenus [Ipasurenscrsy PO.
B 2008-2009 rogax MuHnpupobl PO 060cHOBAIO
cozganue OAO «Pocreonorus» u TonbKo B 2011 rogy
JOOUIIOCH TTOAIIMCAHUA HA3BAHHOT'O BBIIIIE YKA34.
MuHnsHepro PO nonwiTanocs B 2009 roy co3ath
Ha 6a3e PocHedrerasa rocyaapCTBEHHbBIN XOJIJINHTI,
BKJIIOUAIOMUN 11 CTPpATETNYECKUX I€O(PU3NIECKUX
NPEANPUATHI. PEATbHBIX ITOCIEACTBUI 3T
WHHUIMATUBA HE UMEET JIO CHUX ITOP.

K coxaneHuIo, 32 UICTEKIINE I'OJIbl OECKOHEYHBIX
PasroBOPOB O MPO6JIEMAX CEPBUCA HA BCEX YPOBHAX
BJIACTH, COBEIIAHUAX U B CMU cuTyanys Ha
POCCHUHICKOM PBIHKE HE(PTETA30BOIO CEPBUCA HE
TOJIBKO HE YJIYYIINJIACH, HO IIPUOINU3UIACH K TOUKE
HEBO3BPATA. DTOMY CLIOCOOCTBOBAIA JE3UHTEIPALIH
POCCHUHUCKOTO CEPBUCA, SKOHOMHUYECKHUE MTOCTIEACTBUA
MHUPOBOI'O KPU3HCA U OTCYTCTBUE B UCITOJTHUTE/IBHBIX
OpPraHax BJIACTH YETKOI'O IIPEICTABICHUS O CIIOCO6AX
BO3POXK/ACHUS POCCUHUCKOI'O cepBUCA. COBPEMEHHYIO
CUTYAITUIO HA 3TOM PBIHKE HJLIIOCTPUPYET PUCYHOK
1. BMeCTO TpeX MOIIHBIX OTPAC/IEBBIX CEPBUCHBIX
Ci1yk0, 06ECIIEUYNBABIINX B COBETCKOE BPEMSI
MOTPEOHOCTH I€0JIOTOPA3BEAKH, HEPTIHOM U
ra30BOI IPOMBINIJIEHHOCTH BHYTPH CTPAHBI U 32
PYOEKOM, KOTUYECTBO NPEATIPUATUM, ACHCTBYIONINX
B HACTOSAIIIEE BPEMS TOJIBKO B reO(pU3HKE,
epEBANINIIO 32 COTHIO. Ha pucyHke 1
IIPUBE/ICHBI TOJBKO TE U3 HUX, F'O/IOBOI O6'bEM
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branches and making them competitive.

3. At the age of globalization O&G service can be an
effective means of implementing geoeconomic
and geopolitical objectives of the state and related
companies. Russia should recover ground and
start earning $15-20bn a year in the global high-
tech market. For reference: The annual revenues of
Rosoboronexport amount to $7.5bn.

The problem of consolidation of service assets

has been discussed in the corridors of power since

November 28, 2007, when the Interdepartmental

commission on security in economic and social

spheres of the RF Security Council had a session

"On the state and avenues of Russian O&G service

development" and made a political decision

encharging the Government with the corresponding
tasks. The RF Ministry of Nature rationalized for
creation of Rosgeologiya in 2008-2009, but secured

signing of the above-mentioned decree only in 2011.

The RF Ministry of Energy tried to create a state

holding including 11 strategic geophysical enterprises

on the basis of Rosneftegaz in 2009. But this initiative
hasn't resulted in any real outcome so far.
Unfortunately, during the previous years of endless
talks about the problems of service at all levels of
power, various sessions and media discussions, the
situation at the Russian O&G service market got
anything but better and, in fact, approached the

Heobxopyimo npoBecTn paboTy No KoHconMaauum
OTe4yeCTBEHHOIO CepPBMCa B KPYyMHble
MHoOronpodubHble KOMMNaHUK, CNOCOOHbIE B
XKECTKOW KOHKYpPeHTHOM bopbbe ocylecTBnsTL
BbICOKOTEXHOJOMMYHbIe ycnyrn B Poccnm v Ha
rnobanbHoM HedTerasoBOM pbIHKeE.

Have to undertake efforts in consolidating domestic
service into big diversified companies capable

of providing high-tech services under conditions

of tough competition in Russia and at the global
O&G market.

point of no return. Such a state of things was caused

by disintegration of the Russian service, economic
aftermath of the world crisis, lack of clear vision of
ways to recover Russian service by the executive
authorities. Modern situation at the market is
illustrated by Figure 1. In spite of powerful Soviet
service branches, which provided for the demands

of geological surveillance, oil and gas production
nationwide and abroad, now we have over 100
companies operating in geophysics alone. Figure 1
shows only those of them, which have over 250 million
rubles of annual revenues. Tough price policy of O&G
companies with regard to service during the world
economic crisis and after it produced a negative impact



BBIPYYKH KOTOPBIX 60s1€ee 250 MIH py6.
JKecTKast IeHOBAS ITOTNTHKA HEPTEra30BbIX
KOMITAHUH B OTHOIIIEHUN CEPBHCA BO BPEMS U
I10CJIE MUPOBOI'O 3KOHOMHYECKOI'O KPU3UCA
HETATHUBHO CKa3271aCh Ha (PUHAHCOBOM
ITOJIOKECHUH 1 KOHKYPEHTOCIIOCOGHOCTH
GOBITMHCTBA POCCUHCKUX YIACTHUKOB, YEM HE
IIPEMUHYIIH BOCIIOIB30BATHCS MHOCTPAHHBIC
CEPBUCHBIC KOPITOPAIUH.

MHOCTPAHHbBIN

CLIEHAPUM MHTEI'PALINT.

TOYKA HEBO3BPATA

I1aBHOM YIPO30H Jj11 POCCUIICKOI'O CEPBUCA

CTaJI yCKOPSIOMMICSA ITPOLIECC MOIVIOMEHU S

HanO0JIE€ 3HAYUMBIX OTEUYECTBEHHBIX

Y4aCTHHUKOB PBIHKA AMEPHUKAHCKUMH

koprnopanuamu lLmomo6epske, Halliburton,

Baker Hughes 1 Weatherford. CooTHOmEHME

CHJI B HEPABHOM KOHKYPEHTHOI 60pbbe

POCCHUUCKUX U HTHOCTPAHHBIX CEPBUCHBIX

KOMIAHUI ABHO CJIOXUJIOCH HE B IIOJIb3Yy

MEPBBIX (PUCYHOK 2). PacCCYnTBHIBATD HA

3AIIUTY OTEYECTBEHHOI'O NPOU3BOAUTESA

BBICOKOTEXHOJIOTMYHBIX CEPBUCHBIX YCIIYT CO

CTOPOHBI TOCYAAPCTBEHHBIX PETYIHUPYIOMINX

(Munsuepro, MITP, MunaskoHoMpassurue PO) u

Ha/130pHBIX OpraHoB (PAC), a TAKKE HEPTETA30BbIX

KOMITAHHUI, 61arOI0JTyYHO OCBOOOIUBIITNXCS

OT HEMPO(PUIBHBIX AKTUBOB, HE MPUXOIUTCS.

B 2010 rogy Ha 10110 THOCTPAHHBIX KOMITAHWUH

IIPUXOINIIOCH OKOJIO 30% CepBUCHOI'O PhIHKA. B 2011

oAy K 3TOMY JOOABHJIMCh HOBBIE IIOKYIIKH KJIIOYEBBIX

UI'DOKOB pbIHKA. KoMmmanwus «IlmoMb6epxe»

npuotpena 27% aknuit OAO «bamHepTereopusnKa».

ITpu npopaxe OAO «'a31IpOM HEPThb> CEPBUCHOTO

axTnBa Hoss6pbckHEDTEra3re0(prU3nKa

NPEANOYTEHNUE OBLIO OTJAHO HE POCCUUCKOMY

YY4ACTHUKY aYKIIMOHA — bamHedrereopusmnke, a

ropriopariuu Weatherford (PBK daily, 30.06.2011).

B HacTosmee BpeMsa HHOCTPAHHBIE KOPIIOPAIIUX

MPOABIAIOT OOJBIION MHTEPEC K IPUOOPETEHUIO

AKTUBOB TAKHX BEAYIIUX UTPOKOB POCCUIICKOI'O

CEPBUCHOTO PBIHKA, Kak OO0 «THI-I'pynrn»

1 OAO «KoraneimHedpTereopusnkar. Touka

HEBO3BPATA B CJIyY4€ YCIIEIMHOM PEATU3AIIUH TAKOTO

cueHapus (PUCYHOK 3, CLIeHApHH 1) MOXET ObITh

npowjeHa B 6iarokanimue 1-2 roga. B pesynbsrare

KOHTPOJIb POCCUMCKOT'O PBIHKA HE(PTETA30BOTO

CEPBUCA NTEPEUJET K AMEPUKAHCKUM, 4 BO3MOXHO,

U KUTAUCKHUM CEPBUCHBIM KOPITOPALTHAAM.

HeraTuBHBIE TOCIEACTBUA TAKOI'O PA3BUTHA

COOBITHS OYyIYT BBIPAXKATHCS B CJIEAYIOIIEM:

1. Vmep6 rocyjapCTBEHHOM U 9HEPIETUUECKON
O©€30ITACHOCTHU IIPU PA3BEAKE U PA3PAOOTKE
SHEPrETUYECKUX PECYPCOB POCCUNCKOM
dejepanuu. }

Hnocmpanmote komnanuu 25%
Foreign companies 25%

Teomex Xonouwz 13%
Geotech Holding 13%
THI-Tpynn 11%
TNG Group 11%

/

Pucynox 1 — Poccutickuii poinox zeogpusurecozo cepsuca (2010 200)
Figure 1 — Russian market of geophysical service (2010)

on the financial state and competitive ability of Russian
participants. Foreign service corporations were not
slow to take advantage of the situation.

FOREIGN SCENARIO OF INTEGRATION.
POINT OF NO RETURN.

The main threat for Russian service is the
accelerating process of takeover of the most important
domestic participants of the market by American
corporations Schlumberger, Halliburton, Baker Hughes
and Weatherford. The correlation of forces in unequal
competitive fight between Russian and foreign
service companies evidently weighted not in the favor
of the former (Figure 2). We also cannot count on
the protection of the domestic producers of high-
tech service by state regulating (Ministry of Energy,
Ministry of Natural Resources, Ministry of Economic
Development of RF) and controlling authorities (FAS)
or O&G companies, which successfully liberated
themselves from marginal assets. 30% of service
market belonged to foreign companies in 2010.

New acquisitions of key market players followed

in 2011. Schlumberger purchased 27% of stocks of
Bashneftegeofizika. While Gazpromneft was selling
its service asset Noyabrskneftegazgeofizika, it preferred
corporation Weatherford to Russian participant of the
auction, Bashneftegeofizika (PBK daily, 30.06.2011).

At the moment foreign companies demonstrate great
interest to acquisition of assets of the leading players

of Russian service market such as TNG Group Ltd and
Kogalymneftegeofizika JSC. In case they succeed in
implementing this scenarios (Figure 3, scenario 1),

the point of no return will be reached within 1-2

years. As a result, the Russian O&G service market will }
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2. JIMKBUJALIMS €IIIE OJJHOT'O OTEYECTBEHHOI'O
6U3HECA, CBI3AHHOI'O C BBICOKUMHU
TEXHOJIOTUAMU U HCpCHCKTI/IBOI‘//I Yy4aCTusA B
pasjeie 17106aa1bHOrO PhIHKA HEPTEra30BOr'O
CEPBUCA.

3. I1OBBIIEHUE JIS1 HE(PTErA30BbIX KOMIIAHUI
BHYTPCHHUX IICH HA CCPBUC JO MUPOBOT'O
YPOBH: (IIpUMEPHO B 10—-15 pa3s).

4. NH)OPMAITUOHHAS 3aBUCUMOCTD
OTEYECTBEHHBIX HE(PTETA30BBIX KOMIAHUI
OT AMEPUKAHCKOT'O ¥ KUTAWCKOT'O CEPBUCA.

5. CokpaleHue paboynx MeCT B
HayKe, IPHUOOPOCTPOEHUH U IPYTUX
BBICOKOTCXHOJIOTUYHBIX OTPACIAX
OTEYECTBEHHOU 9KOHOMUKU.

POCCUNMCKUI CLIEHAPUI1
MHTEI'PALINI

Ecu rocyapCTBO NO-HACTOSIIEMY 0320049€HO
MOJIEPHU3ALIUEH 9KOHOMUKU CTPAHBI,
COXPAaHEHUEM U PA3BUTHEM TEX OTPACTIEH,

KOTOPBIE PEATIBHO PA60TAIOT B C(PEPE BBICOKUX
TEXHOJIOTHH, OHO JOJIKHO ONEPATUBHO BMEMIATHCS
U UCIIPABUTD KPAUHE HETATUBHYIO CUTYALIHIO,

B KOTOPOU OKAa3aJICSI OTEYECTBEHHBIN HE(PTETA30BBIN
CEPBUC. [17151 €TO BO3POXK/ICHUSA U PEATUZALTUHN

paHee IPUHATOTO NOTUTUYECKOTO PEMIEHUS
UCIIOJIHUTEIBHON BJIACTU HEOOXOAUMO ITPOBECTU
pPadboTy IO KOHCOMUAALINHU OTEYECTBEHHOTIO
CEPBUCA B KPYITHbIE MHOTONPO(PUIBHBIE KOMITAHUH,
CIIOCOOHBIE B )KECTKOM KOHKYPEHTHOM 60pbbe
OCYIIECTBIATH BBICOKOTEXHOJIOTUYHBIE YCIIYTH

B Poccun 1 Ha ITI06a7IBHOM HE(PTETA30BOM PBIHKE
(pUCYHOK 3, crieHapui 2).

B CIIA Takue KOMOaHUH (POPMHUPOBAIHCH B
TEYEHHE IIOYTU COTHU JIET, KUTai IoTpaTHII HA 3TO
10 net, Poccuu oTnymeHo Ha pe(pOpMUPOBAHUE
CEPBHUCA €III€ MEHBIIE BDEMEHU.

JInpeprl MUPOBOTO cepsrca Baker Hughes
(1887 rox), Halliburton (1919 rox), HLmrom6epxe
(1927 rox) ¢ MOMEHTA OCHOBAHUSA ITIO3ULMOHUPOBAIN
Ce06s1 YACTHBIMU CEPBUCHBIMU KOMITAHUAMHA U
HUKOIIA HE IPETEHIOBAIN HA JOOBIYY HEDTHU U
rasa. 32 IOYTH CTOJIETHUM IIEPUOJ, PA3BUTHA B
OCTPOI KOHKYPEHTHOM 60pb6€ OHU IOCTOSTHHO
PaCHIUPAIN TUHEHKY CBOUX YCIIYT, 3(P(PEKTUBHOCTD
U Ka4ECTBO PAOOT, CUCTEMY OPTraHU3ALIUHA
OU3HECA, reorpaduIo JeITEIbHOCTH, IOCTENIEHHO
NPEBPAIIAACH B TPAHCHAITMOHAJIbHBIE CEPBUCHBIE
KOpHopanuu. IMEHHO aMEPUKAHCKASA MOJIENIb
OpPraHM3aI U1 CEPBHCA OblJIa U3BHE HaBA3aHA Poccun
U PEATN30BAHA HAIMUMU MJIAZ0PE(MOPMATOPAMHU B
BH/IC «OCBOOOXK/ACHUS HE(PTEra30BbIX KOMITAHUT
OT HENPO(QUJIbHBIX AKTUBOB». 3AMBICEJI ABTOPOB
yaancs — Poccus Tenepb HE KOHKYPEHT HA MUPOBOM
PBIHKE 1 CKOPO MOXKET CIATh CBOM BHYTPEHHUN
PBIHOK CepBHCA. Ha MHTErparuio OTe4eCTBEHHOTO
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Figure 2 — Correlation of revenues of the companies of O&G
service of the USA, China and Russia

be controlled by American or even Chinese service

corporations. This course of events will bring about the

following negative impacts:

1. Damage to state and energy security during
exploration and development of energy resources of
Russia's Federation.

2. Elimination of one more domestic business
related to high-tech technologies and prospects
of participation in division of global O&G service
market.

3. Increase in domestic service prices for O&G
companies up to the global level (by 10-15 times).

4. Informational dependence of the domestic O&G
companies on the American and Chinese service.

5. Job cuts in science, instrumentation and other high-
tech industries of the domestic economy.

RUSSIAN INTEGRATION SCENARIO

If the state is really concerned about modernization
of economy, preservation and development of
branches that really work in the field of high-
technologies, they should promptly interfere and
change an extremely negative situation at the domestic
O&G service. In order to recover it and implement
their political decisions, the executive authorities
have to undertake efforts in consolidating domestic
service into big diversified companies capable of
providing high-tech services under conditions of tough
competition in Russia and at the global O&G market.
(Figure 3, scenario 2).

It took the USA almost 100 years to form such
companies, China spent 10 years on the task and Russia
has even less time to reform its service.

From the time of their foundation, the leaders
of the world service such as Baker Hughes (1887),



CEPBUCA B KPYITHBIE, IOJJOOHBIE AMEPUKAHCKUM,
KOPIOPALUU y MIIAA0PE(POPMATOPOB HE XBATHIIO HU
KOMIIETEHLIUY, HU JKETAaHU . Kak rOBOpUTCS, JIOMATb —
HE CTPOUTbD.

Kwnraf, Bcrynas s 2001 rogy B BTO, B3 10 s1eT Ha
pedPOPMUPOBAHUE U MHTETPALTUIO CBOETO CEPBUCA
U YCIIEITHO CIIPABUJICSA C 3TOM 3a1a4€eit. TOBKO
I10CJIE OCHAIIEHU CBOUX UHTEIPUPOBAHHBIX
CEPBUCHBIX KOMITAHUH KOHKYPEHTOCIIOCOOHOM
TEXHHUKOH U TEXHOJIOTUEU AMEPHUKAHCKUM
CEPBUCHBIM KOPIOPALUAM OB OTKPBIT JOCTYII HA
KUTAUCKUU PBIHOK, HO C MUHUMAJIbHOU /151 HUX
BBITO/IOM. KuTatickas cneruduka COCTOUT B TOM,
4TO KPYIHBIA CEPBUC ABJIACTCA FOCYAPCTBEHHBIM U
BXOJUT B COCTAB I'OCYAAPCTBEHHBIX HE(PTErA30BbIX
xomnanurt (CNOOC, PETRO CHINA, SINOPEC)
1160 KuTanucKkor HalJMOHAJIbHOM HE(PTAHON
kopniopanuu (CNPC). MomHasa nogaep:kka co
CTOPOHBI TOCYAAPCTBA M KUTAUCKUX HEPTAHBIX
KOMIIAHUU MO3BOIKIA 32 10 MOCAEAHUX JIET BBIBECTU
KUTAUCKUN HE(PTETA30BbIIN CEPBHUC HA MUPOBOU
YPOBEHb KOHKYPEHTOCIIOCOOHOCTH, MTOJTHOCTBIO
06eCeYynTb NOTPEOGHOCTH COOCTBEHHOM CTPAHBI
B BBICOKOTEXHOJIOTMYHOM CEPBUCE U YCIICIITHO
BBINIOJIHATD YCIYTH HA CYILIE U IENb(eE B 28 CTpaHAX
H4 BCEX KOHTUHEHTAX.

PeanbHAs1 OOCTAHOBKA HA POCCUMCKOM CEPBUCHOM
PBIHKE HACTOJIBKO CJIOKHA, YTO IIPOCTOI'O PELMIEHUA
C(OOPMYIUPOBAHHOMN BBIIIE 33]Ja9U OXKUAATH HE
cnepyet. IlpumepHo 30—-35% CEpBUCHBIX pAOOT
BBIINIOJIHAETCA NOAPA3AEIEHUAMM, BXOAAIUMHU B
COCT4B POCCHUICKHUX HE(PTETA30BbIX KOMIIAHU,
OKOJ0 30% 06'b€MA BBITIOJHAIOTCA HE3ABUCHMBIMU
YACTHBIMHU, TOCYAAPCTBEHHBIMH U Y4CTHO-
TrOCYAAPCTBEHHBIMH POCCUUCKUMHU KOMITAHUAMHU B
popme OAO, 3A0 unu OOO. OCTaNbHASA YACTh PIHKA
KOHTPOJIMPYETCA UHOCTPAHHBIMUA KOMITAHUAMM.

B Tako¥ CUTYyalMU PEMIUTD IIPOOIEMY UHUCTO
4JIMUHUCTPATUBHBIM ITyTEM, U3/1aB YKA3 10 AHAJIOTUHU
c Pocreosnoruei, Bpsaj v yaactcst. ITorpedyrorces
KOMIIETEHTHBIE HEKOPPYMIIMPOBAHHBIE
CIIELMAJIMICTBL, OOJIBIINE OIO/IKETHBIE CPE/ICTBA
(KOTOPBIX I'OCYAAPCTBY BCET/|A HE XBATAET) HA BBIKYII
YACTHBIX KOMITAHUH, TEXHUYECKOE [IEPEOCHAIIIEHUE,
HHWOKP, penieHue OpraHru3auOHHbBIX U KaJPOBBIX
BOIIPOCOB. bojiee NpOAYKTUBHBIM, HA HAIII B3IVIA,
SIBJISIETCS Iy Th, OCHOBAHHBII HA COTPYAHHUYECTBE
rOCyJapCTBa C HEPTEra30BBIMU KOMITAHUSIMU U
YACTHBIM OTEYECTBEHHBIM OM3HECOM B IIOUCKE
B34MMOBBII'O/IHOT'O PENIEHUS. B 3TOM ciiydae
OIO/IKETHBIE PACXO/ bl MOXKHO MUHHUMU3UPOBATH,
IIEPEIOKUB X HAd HEPTETa30BbIE KOMIIAHUU U
6usHec. KOMIIETEHTHOE YIIPABJICHUE, KOHTPOJIb

U PEXUM HAUOOJIBIIETO O1arONPUSTCTBOBAHUA

CO CTOPOHBI HEPTETA30BbIX KOMIIAHUN U OU3HECA
npu 3P@EKTUBHOM TTOAAECPKKE U BHUMAHNUY Ha

100%
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Figure 3 - Scenarios of integration of Russian geophysical
market participants

Halliburton (1919) and Schlumberger promoted
themselves as private service companies and never
pretended for production of oil or gas. During almost
100 years of tough competitive struggle they were
constantly expanding the range of their services,
raising the efficiency and quality of jobs and business
organization, enlarging the geography of their
activity and thus gradually turned into multinational
service corporations. The American model of service
organization was imposed on Russia from abroad
and carried out by our "young reformers" under the
motto of "liberation of O&G companies from marginal
assets". The idea of the authors succeeded. Russia is
no longer a competitor at the world market and will
soon surrender its domestic service market. "Young
reformers" had neither competence nor wish to
integrate domestic service into big corporations similar
to American ones. As the saying is, it is easier to pull
down than to build.

When it entered the WTO in 2001, China took 10
years for reformation of the service and successfully
accomplished the task. The American service
corporations received access to the Chinese market
with minimal benefits for them and only after China
had equipped its service companies with competitive
equipment and technologies. The Chinese specifics
is that big service is run by the state and makes
part of state-owned O&G companies (CNOOC,
PETRO CHINA, SINOPEC) or Chinese National
Petroleum Corporation (CNPC). Strong support of
the state and Chinese oil companies allowed the
Chinese O&G service amounting to the world level
of competitiveness in 10 years, fully satisfying the
demands of the nation in high-tech service and
successfully rendering services on the surface and the
shelf in 28 countries at all the continents.

Real, situation at the Russian service market is

MEPBBIX IOPAX CO CTOPOHBI I'OCYAAPCTBA O6ECIEUaT } so complicated that one shouldn't expect a simple }
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YCIIEIIHOE PEMIEHUE TPOOIEMBL. PaccMOoTpuM
BO3MOKHBIE BAPUAHTBI UHTETPALINN.

Bapuanm 1. Ilenmp Kxoncoruoavuu —
Hegimeza3oeasn Komnanua. L1envii psj
KPYIHBIX POCCUUCKUX HEPTETA30BbIX KOMITAHUH
(Taznpowm, CypryTrHedreras, TaTHEDTE)
HE MOJJJAJINCh UCKYIIEHUIO, CBA3AHHOMY C
«HENPOMUIBHBIMU AKTHBAMI», U COXPAHWUIIN CEPBUC
B KOHKYPEHTOCIIOCOOHOM, XOPOIIO OCHAIIEHHOM,
pabouyeM COCTOSTHUU. [10 B3AUMHOU IOTOBOPEHHOCTH
TrOCYAApPCTBA C STUMHU HE(PTETA30BBIMU KOMITAHUAMHU
WHTETPUPOBAHHAA KOMITAHUSA MOXET ObITh
coziaHa nyTemM oobeinHeHM B popme OAO unu
MHOT'O OOPA30BAHUS CEPBUCHBIX NTOJPA3/ICICHUN
HE@MTEra30BOIM KOMIAHUH C TPUHAJICKAITUMU
TOCYAAPCTBY CEPBUCHBIMHU AKTUBAMU. KOHTPOIBHBIH
MAKET AKLIMHU UHTETPUPOBAHHON KOMITAHUN MOKET
HAXOJUTHCA y HE(PTEra30BOIM KOMIAHUH, YACTh
AKIUI y ToCcygapcTsa. Hapaay ¢ 6€3yCI0BHBIM
obecrnedyeHneM MNOTPEOHOCTEN MATEPUHCKON
KOMIIAHUH B PAVIOHAX €€ IEATENBHOCTH
CEPBUCHASA KOMITAHUA JJOJKHA AaKTHBHO
paboTaTh HA BHYTPEHHEM U MUPOBOM PBIHKAX.
[ToCcTENEHHO NHTETPUPOBAHHAA KOMITAHUSA OyIET
MOIVIOMATh HHTEPECYIOMINE €€ OTEYECTBEHHDBIE U
MHOCTPAHHBIE CEPBUCHBIE AKTUBBI U HAPAUBATD
CBOE IPUCYTCTBUE HA POCCUMCKOM U 33PYOEKHOM
PBIHKAX. B aspHENIIIEM OHA MOXET CTATh MOITHOM
Ny6IMYHON HE3ABUCHMOU CEPBUCHOI KOMITAHUEN.

B KauecTBE TUITOTETUYECKOTO IIPUMEDPA
peANTN3AUN PACCMATPUBAEMOTIO BAPUAHTA MOXKHO
B3ATb OAO «I'a3npom». Ero cepBUCHBIA AKTUB —
OO0 deopecypc» IOJIHOCTBIO OOECIEUYNBACT
NOTPEOHOCTHU KOMIIAHUU B I'€O(PU3UUECKOM CEPBUCE
ra30BbIX CKBA’KHH U YACTUYHO B CEMCMOPA3BEJIKE.
B cocTaB MHTErpUPOBAHHOM KOMITAaHUHU OAO
«['a3rpom» Mor 6bI IIepeiaTh aKTUBbI OO0
«Jeopecypcr, HossOpbCcKkHEPTEra3re0OPpU3NKNI
(BMecTO npojaxu Weatherford) u gpyrux
CEPBUCHBIX ITOJPA3/JIEJIEHUI, 4 TOCYAAPCTBO CBOU
KOHTPOJIbHBIE ITAKETHI AKIUU 11 CTpaTErnvecKkmux
reo(pU3NYECKUX NPEeAPpUATUA. KOHTPOJIbHBIH
MAKET AKIIUH MHTETPUPOBAHHOM KOMITAHUU
MOT 6Bl HAXOZUTBCA Y [a31IpOMa, 4aCTh aKIIUI y
rocyaapcTsa. CTapToOBaAB B TAKOM COCTABE, CEPBUCHASA
KOMITAHH A ITPH (PUHAHCOBOI NOAJAEPKKe ['a3npoma
U TOCYJAPCTBA MOIJIA 6Bl B CKATBIE CDOKU CTATh
KPYIHBIM UT'DOKOM POCCHUHICKOT'O CEPBHUCHOI'O PBIHKA,
CITIOCOGHBIM PA60TATH HA HE(MTD M I'd3 HA CYIIE U
menb@de Poccruu ¢ 06’b€MOM BBIPYYKHU TOJIBKO I1O
reousuke nopsaaka 15-20 mipa pyo\roa. Janee
KOMITAHH S MOIJIA 6Bl PACHIUPUTH CEPBUCHYIO
JIMHEMKY 34 CYET IPUCOETUHEHHUS JPYTUX AKTHUBOB
I'aznpoma (Hanpumep, OO0 Ja3dnoT» WiIn Ip.) u
MOKYITKM KOHTPOJIbHBIX IAKETOB AKITUI BEAYIIINX
OTEYECTBEHHBIX 1 THOCTPAHHBIX CEPBUCHBIX
U1 HAYYHO-TIPOU3BOJCTBEHHBIX KOMITAHUI.
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solution to the abovementioned task. About 30—-35%
of service operations are performed by divisions

of Russian O&G service companies. About 30% is
provided by Russian independent private, state-run
and private-state Ltd, JSC and CJSC enterprises. In
such a situation there is no an administrative solution
to the problem via a decree similar to the one on
Rosgeologiya. There is a need in competent non-
corrupt specialists, substantial budget resources
(always lacked by the state) for acquisition of

private companies, technical readjustment, R&D,
management of organizational and personnel issues.
In our opinion, cooperation of the state with O&G
companies and private domestic business in search of
mutually beneficial decision will be more fruitful. In
this case budget resources will be minimized, as they

PeanbHas 0O6CTaHOBKA Ha POCCUINCKOM CEPBUCHOM
PbIHKE HAaCTOJIbKO CIOXHA, YTO MPOCTOro peLleHus
OXWMAATb He cnegyer.

Real, situation at the Russian service market is so
complicated that one shouldn't expect a simple
solution to the abovementioned task.

will be shared with O&G companies and business.
Competent management, control and most-favored
treatment by O&G companies and business with the
effective support and attention of the state during
the first steps will guarantee successful solution

of the problem. Let's consider possible options of
integration.

Option 1. An oil and gas company is the center
of consolidation. A number of big Russia O&G
companies (Gazprom, Surgutneftegaz, Tatneft)
withstood temptation related to "marginal assets" and
preserved their service in competitive, well-equipped
and operational state. The government can agree with
the O&G companies on creation of an integrated
corporation in the form of a limited liability company
or other forms of structural organization with service
assets owned by the state. The controlling interest
of the integrated company could belong to the O&G
company with part of the stocks owned by the
state. While providing for the interests of the parent
company, the service company should be an active
participant of the domestic and foreign markets.

The integrated company will be gradually merging
domestic and foreign assets that are of interest to

it and build up presence at the Russian and foreign
markets. In the future it may become a powerful and
independent public service company.

We may take Gazprom Ltd as a widget of the
alternative under consideration. Its service asset,
Georesurs Ltd fully satisfy the demands of the
company in geophysical service of gas wells and
partially in seismic exploration. Gazprom could



TTocTeneHHo o KPbLIOM 'a3nmpoma MOTIa Obl
C(POPMHUPOBATHCS MOIIHASI OTEYECTBEHHAS
UHTETPUPOBAHHASA KOMITAHUS HE(PTETA30BOIO
CEPBUCA C TOJJOBBIM O6'bEMOM BBIPpYUYKU 6051e€e 100
MJIPZ PYo.,

BBIIIOJITHAIONIASI BEICOKOTEXHOJIOTMYHBIE,
HAayKOEMKUE yCIyTu B Poccuu u 3apy6exbe. CTaTyc
WHTETPUPOBAHHON KOMIIAHUH 1O MEPE YMEHBIIEHU
JONIA AKLUI, TPUHAJJIEKAIMUX [a3nipomMy 1
TOCYAAPCTBY, MOT OBl CTAHOBUTLCA BCE HOsee
HE33aBHUCUMBIM.

B xoonepariuu rocyapctsa ¢ OAO«CypryTHedTeras»
BO3MOXKHA aHAJIOTUYHasA cxeMa. Hedprecepsuc
3TOU KOMITAHUU OIMH U3 CAMBIX MOIIHBIX B
Poccum, HO pabOTAET TOJIBKO HA BHYTPEHHUE
HYXABL [I03TOMY B CTy4ae COIMTaCUsl KOMIIAHUH C
MNPEIOKEHUAMH I'OCYAPCTBA MHTETPUPOBAHHBIA
C TOCYJAPCTBEHHBIMHU AKTUBAMHU CEPBUC JOJIKEH
OyZIET HAIIPABUTDH CBOU YCHJINSA TAKKE HA 3ABOECBAHUE
BHYTPEHHETO ¥ MUPOBOT'O PHIHKOB.

B OAO <«TatHETH» YKE CYIMIECTBYET
MHOTONPO(MHIIbHAS CEPBUCHASA KOMIIAHUSA
OOO «THI-TI'pynm», KOTOPAst BBIIOIHAET
PabOTEI HE TOJIBKO MO 3aKA3aM MATEPUHCKONU
KOMIAHUH, HO TAKXKE IS JPYTUX HE(PTETA30BbIX
KoMIIaHUI B Poccuu v 3apybesxbe. focyaapcTso
10 JOroBOPpeHHOCTHU € OAO «TaTHE(TH> MOIIO
OBbI COBMECTHO CYIIECTBEHHO YBEJTUYUTD AKTHBEI
THI-T'py1, oka3aTs (PUHAHCOBYIO OAJICPKKY
B OCHAIIEHUH COBPEMEHHON TEXHUKOU U
TEXHOJIOTMEN U CO3/1ATh OJIATONPUATHBIE YCIOBUA
JUIA TIPEBPAMEHN A UHTETPUPOBAHHOIM KOMIIAHUH B
KPYITHEUIIETO UTPOKA CEPBUCHOTO PBIHKA.

ITopo6HAs CXEMA MOXKET OKA3aThCSI IIPUEMIIEMON
u 1711 OAO «3apyb6ekHEPTH», KOTOPOE UMEET
UHXHUHUPHUHTOBbIE KOMITaHNH (BHUMHEDTD,

' poOBOCTOKHEQPTE) U IPOSIBISIET UHTEPEC K
PAa3BUTHIO OHM3HECA B O0J1ACTU HEPTETA30BOI'O
cepBuca. l'ocyapcTBy B JAHHOM CJIy4ae IIPOIIE
PEANN30BATH IIPOEKT IO CO3JAHUIO KPYITHOU
HAIIMOHAJIBHON CEPBUCHON KOMITAHUH, TAK KaK
3apybexHeTh HAXOANUTCA B I'OCY1APCTBEHHOM
COBCTBEHHOCTH. MHTETPUPOBAHHAA CEPBUCHASA
KOMIIAHMS 101 KOHTPOoJIEM 3apybexHepTH
MOJKET CO3/1aBATHCA 34 CYET IIEPENAYU €11 B
COOCTBEHHOCTD I'OCYAAPCTBEHHBIX CEPBUCHBIX
AKTHBOB U KOHTPOJBHBIX T'OCY/IAPCTBEHHBIX ITAKETOB
aknuit 11 reopusnyueckux npeanpuaTun. Ipu
COZECHCTBUH I'OCYAapPCTBA 3apyOeKHEPTD MOKET
BBIKYIIU'Tb KOHTPOJIbHBIE TAKETHI AKLINUI BEAYIIINX
OTEYECTBCHHbIX U I/IHOCTpaHHbIX Y‘-IZ[CTHI/IKOB
CEPBUCHOT'O PhIHKA. THBECTUPYA HEOOXOJUMBbIE
(PMHAHCOBBIE CPEJCTBA B OOCCIICUCHUE
KOHKYPEHTOCIIOCOOHOCTH UHTETPUPOBAHHOM
KOMITAHHMH, 3apy6eXKHEDTh IOCTENIEHHO ITPEBPATUT
€€ B KPyITHOTI'O UTPOKA HA OTEYECTBEHHOM U
33apyHEKHOM CEPBUCHBIX PBIHKAX.

contribute to the integrated company with the assets
of Georesurs, Noyabrskneftegazgeofizika (instead of
selling it to Weatherford) and other service divisions,
while the state would contribute with the controlling
interests of 11 strategic geophysical enterprises. The
controlling interest of the integrated company could
belong to Gazprom with part of the stocks owned
by the state. Having started in such membership and
with financial support of Gazprom and the state,

the service company could become an influential
player of Russian service market capable of working
for oil and gas on the surface and the shelf of Russia.
The annual revenues from geophysics alone would
reach 15-20bn rubles. After that the company could
expand its services by joining the other assets of
Gazprom (such as Gazflot Ltd., etc)) and purchase
the controlling interests of the leading domestic and
foreign service, research and production companies.
Gradually Gazprom could shelter a powerful domestic
integrated company of O&G service with annual
revenues of over 100bn rubles rendering high-tech
and science-intensive services in Russia and abroad.
With the share of stocks owned by Gazprom and the
state gradually curbed, its status would become more
and more independent.

A similar scheme is possible in cooperation of the
state with Surgutneftegaz. This company has one of
the most powerful services in Russia, but it satisfies
only its corporal demands. In case it agrees with the
offers of the state, the service integrated with state
assets should be aimed at conquering the domestic
and world markets.

Tatneft JSC already has a multifunctional service
company TNG Group Ltd., which services not only its
paternal company, but also other O&G companies in
Russia and abroad. Having agreed with Tatneft, the
state could substantially increase the assets of TNG-
Group and render its financial support in providing
it with modern equipment and technologies, create
favorable conditions for making this integrated
company a big service market player.

Such a scheme could be acceptable for Zarubezhneft
JSC, which includes engineering companies (VNIIneft
and Giprovostokneft) and is interested in developing
O&G service business. In this case, it would be easier
for the state to realize the project of a big national
service company, since Zarubezhneft is a state
property. An integrated service company controlled
by Zarubezhneft could be created via giving state
service assets and the controlling interests of 11 state
geophysical enterprises into its property. With the
help of the state Zarubezhneft could buy the stocks of
the leading domestic and foreign participants of the
service market. By investing the necessary financial
resources into competitive ability of the integrated
company Zarubezhneft would gradually become a big
player at the domestic and foreign service markets. }

Ne4—5 (037) Centsiops / September 2011 29



TIEPCIIEKTUBbI

Bapuanm 2. Ilenmp Kxoncoruoauuu —
KpynHsiti omeuecmaeennbiii Ousnec.

B 3TOM BapuaHTe HApTHEPOM rOCy1apCTBA
O KOHCOJIMJIAIIMU CEPBUCHBIX AKTHBOB MOXET
BBICTYIIMTB KPYITHBIM YACTHBINM OTEYECTBECHHDIA
KaIluTaJI, 3aUHTEPECOBAHHBIA B OCBOCHUU
MIATEXKECIIOCOOHOI'O U JOXOJHOI'O POCCHHCKOT'O
1 MHPOBOTO CEPBUCHBIX PBIHKOB. Peanuzanus
IIPOEKTA MOXKET OCYILIECTBIIATHCA IIyTEM
yupexaenus OAO ¢ 1oner rocy1apcTsa
HE MeHee 25% MIioC 1 akiysa U Hepefadun
B COOCTBEHHOCTD CEPBUCHBIX AKTHBOB,
OPUHAJIEKAMNUX FOCYAAPCTBY ITOJTHOCTBIO WIH
YACTUYHO. YaCTHBIN KAIIUTAJI BXOAWUT CBOUMU
AKTHUBAMU M (DUHAHCOBBIMH CPEJICTBAMU.
HMHTErpUpOBAHHAA KOMITAHHSA I1OJ] KOHTPOJIEM
YACTHOI'O KAIIMTaJId OCHAIIAETCS COBPEMEHHOM
TEXHUKOI U TEXHOJOTUEU, pACHIUPIET OU3HEC
34 CYET MOIVIOIIEHUA 3HAYUMBIX UI'DOKOB PBIHKA,

IMOCTETNEHHO 3aHUMAET BEIYIIUE TO3UIUHU B Poccru

U OCBAUBAET MUPOBOM PBIHOK.
B KagecTBE rMNIOTETUYECKOI'O IPUMEPA MOKHO

PacCMOTPETD, HATIPUMED, BAPUAHT B3AUMO/ICHCTBU S

rocyzapcrsa ¢ ponaom Volga Resources.

DTOT (hoHJ yKE TPHOOPEN 25% AKIUI KPYITHENIIIEH

B Poccnm KOMIIaHWU 11O CEHMCMOPA3BEIKE
3AO J'EOTEK Xonaunr». [ocyzapCcTBO MOIJIO ObI
BOWTH B 3TY KOMIIAHHIO CBOUMH CEPBUCHBIMH,
HAYYHO-TIPOU3BOACTBEHHBIMH AKTUBAMHU,
a (ponp Volga Resources — prHAHCOBBIMU
CPEACTBAMU, HEOOXOAMMBIMH JIJI51 OOECIICUYCHU S
KOHKYPEHTOCIIOCOOHOCTH MHTETPUPOBAHHOM
KOMIIAHUU U BBIKYIIa KOHTPOJIBHBIX ITAKETOB
3HAYNMBIX OTE€YECTBEHHBIX 1 MHOCTPAHHBIX
UT'POKOB PBIHKA cepBUCca. KoMImaHus mpu
TO/IIEP’KKE TOCYAAPCTBA U KATTUTAIA MOXKET
MOCTEIIEHHO CTATDb KPYITHBIM YYaCTHUKOM
POCCHFIICKOT'O U 3apyHEKHOT'O CEPBUCHBIX PIHKOB.
B HacTOsAIIEE BpEMS KPYT OTECUYECTBEHHBIX
MPEACTABUTEIICH KPYITHOT'O KATIUTAIA JOCTATOYHO
IIUPOK U TOCYAAPCTBY HE COCTABUT TPYAA
JIOTOBOPUTHCS C KEM-TO U3 HUX 06 YIACTHU
B PEATU3ALINH JJAHHOT'O 3KOHOMHYECKU U
TOJIUTUYECKH BBITOJTHOTO ITPOEKTA.

SAKJTFOYEHME

B pasBuTuu ppIHKa pOCCUUCKOT'O
HePTEra3zoBOro CEPBUCA HACTYITHJI IEPEJIOMHBIH
MOMEHT, KOI'JJa TPEOYETCS BMEIMIATENBCTBO
[IpaButenscTBa Poccunickon Penepaniu s
€r'0 Pa3pPELIEHNU B UHTEPECAX OTEYECTBEHHOI'O
BBICOKOTEXHOJIOTUYECKOT'O, HAYKOEMKOI'O OU3HECA
U MOICPHU3AIIMH SKOHOMUKU CTPaHbl. Kitouom
K 3P HEKTUBHOMY PEIICHUIO 3TOH CIIOXKHOM
pOO6JIEMBI SBJISIETCS TECHOE COTPYAHHUYECTBO

ITpaButenbcTBa PO ¢ HEPTEra30BBIMU KOMIAHUAMU

U KPYITHBIM OTCYCCTBCHHBIM YdCTHBIM OU3HECOM.
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Option 2. Big domestic business is the center
of consolidation.

In this option big private domestic business, interested
in solvent and profitable Russina and foreign service
markets, is a partner of the state in consolidation of
service assets. The project could be implemented via
ajoint stock company with 25% + 1 share owned by
the state and partial or total transfer of ownership of
state service assets. Private capital participates with its
assets and financial resources. The integrated company,
controlled by private capital, receives modern equipment
and technologies, expands business by merging
important market players, gradually takes the leading
positions in Russia and penetrates into the world market.

B pa3BuTUM pbIHKa POCCUNCKOTO HE(TEra3oBOro
cepBMca HacTynun NepeioMHbI MOMEHT,

Korga TpebyeTcsi BMellaTenbCTBO

MNpaBuTtenbcTBa Poccnnckon Pepgepaunm ons

ero paspeLleHunsi B UHTepecax OTeYECTBEHHOIO
BbICOKOTEXHONOMMYeCkoro, HAQyKoeMKoro bmnsHeca
N MoJEepPHMU3aALMN SKOHOMUKM CTPaHbI.

We are passing through a crucial moment in the
development of Russian O&G service market.
Interference of the Government of Russia's
Federation is required to resolve it in the interests of
domestic, high-tech, science-intensive business and
modernization of national economy.

As a widget, we can consider interaction of the state
with Volga Resources fund. This fund has already
acquired 25% of stocks of the biggest Russian seismic
company GEOTECH Holding. The state could enter
this company with its service, scientific and production
assets, while, Volga Resources would participate
with financial resources necessary for provision of
competitive ability of the integrated company and
acquisition of the controlling interests of important
domestic and foreign players of the service markets.

A the moment the circle of domestic representatives
of big business is wide enough for the state to agree with
one of them on their participation in implementation of
this project that is beneficial from both economic and
political points of view.

CONCLUSION

We are passing through a crucial moment in
the development of Russian O&G service market.
Interference of the Government of Russia's Federation is
required to resolve it in the interests of domestic, high-
tech, science-intensive business and modernization
of national economy. Intense cooperation of the RF
Government with O&G companies and big domestic
private business is a key to the solution of this
complicated problem. ©
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TEXHOJIOT'NH

[lepBbIi MMPOBOW OMbIT NpoBeAeHNS
reopur3n4ecknx nccnegoBaHnm B 000bIBaIOLLINX
CKBaXXMHax C ncnosnb3oBaHvem [ HKT

C OMNTOBOJSIOKOHHbIM Kabenem

World’s First Production Logging with
Fiber Optic Enabled Coiled Tubing (CT)

Bupgax HOA, Aoxyp Paxman AJWJI, Kesuten BOJIb®, Cyur Ceon YU, [I:xoH CTAKEP, ®epuango POAPUTE3, SPE, Schlumberger
Vidal NOYA, Abdur Rahman ADIL, Kellen WOLF, Soon Seong CHEE, John STUKER, Fernando RODRIGUEZ, SPE, Schlumberger

TexHonorusa nposegeHUs reopursndeckmnx
nccnepoBaHum ckBaxuH ¢ 'HKT, ocHalweHHbIM
ONTOBONOKOHHbIM KaHanom cBa3u ACTivePS,
Oblna npepcTaBneHa MHot Ha 11-11
MexayHapoaHOM HayYHO-NPaKTUYECKOM
KoHdepeHunn «KonTioOMHIroBbIe TEXHONOrNK
N BHYTPUCKBAXXMHHbIE paboTbI» B cEHTAOpe
2010 ropa B Mockse. MexayHapogHas
npemMbepa TEXHONOMMN COCTOANACb Ha HeAesto

NMo3>Xe B paMKax HeCpTﬂHOFO KOHrpecca B NTtanun.

MpoLuno cpaBHUTENBHO HEMHOIO BPEMEHMN,
My Hac yXe ecTb NepBble pe3ynbTaThbl
NPOMbIC/IOBbIX PAabOT, HaLLY Konneru
NpPeaoCTaBMAN HaM U YBaXKaeMbIM YUTaTENAM
«BpemeHn KonTioOMHra» NpekpacHyo
BO3MOXHOCTb O3HaKOMUTBLCS C HUMM.

K.B. Bypoum, 221. urdiceHep oenapmamenind no
KanumaiosHomy pemonmy ckeadxcur ¢ 'HKT komnaruu
dIlnromoepoce»

OB30P

I'mbkasa HacoCHO-KoMIIpeccopHasd Tpy6a (THKT)
C YCTAHOBJIEHHBIM BHYTPHU I'€O(PU3NIECKHUM KAOEIEM
UJIEAJIBHO NOAXOJUT AJ151 IPOBENECHHUS reO(PHU3UIECKUX
uccnengosanuii (I'M) B pesxyuMe peaibHOI'O BDEMEHU
(PPB) B 06bIBaIONUX CKBAXKMHAX (IC)
C IIPOJOJIKUTEJIBHOM TOPU3OHTAIBHON CEKLINET.
OpHako reopusndeckuii kadens BHyTpu 'HKT cHuxkaer

At the 11* International Scientific
and Practical Coiled Tubing and Well
Intervention Conference held in Moscow
in September 2010 | presented a technology
of geophysical well logging with a coiled
tube string coupled with ACTivePS fiber-
optic communication channel. International
premiere of the technology took place
at an oil congress in Italy a week after its
presentation in Moscow.

The technology was announced relatively
not long ago, but we already have its first
field operation results. Our colleagues have
provided us and you, distinguished readers
of the Coiled Tubing Times, with an excellent
opportunity to learn about these results.

KYV.Burdin, Chief Engineer of the C1' Workover
Department, Schlumberger

ABSTRACT

The coiled tubing (CT) e-line system is ideal to
perform real-time production logging (PL) in long
horizontal wells. However, the wireline cable inside the
CT can restrict the pump rate while the large volumes
of acid normally pumped could potentially damage the
CT pipe’s integrity. Furthermore, using two different
CT strings, one for pumping acid and another for

SPE 142443
SPE 142443-PP
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BO3MOKHBIE PACXO/IbI IPOKAYUBAEMOI JKUJKOCTH,
O3TOMY, KaK IIPABUJIO, HOJBIINE OO'BEMBI KUCIIOTHBIX
06pabOTOK MOT'YT HAPYIIUTD LIEJIOCTHOCTD KOJIOHHBI
I'HKT. KpoMe TOro, UCIIOIb30BAHUE IBYX PA3JIMYHBIX
kosoHH 'HKT: oiHA 17151 1pOBEACHUS KUCIOTHOH
06paboTKy, BTOpas a1 nposeaeHus TNC PPB,
ABJIAETCS NPAKTUYECKU M 9KOHOMHWYECKH HEBBITOTHBIM.
Ha cerogHsAMHNN IEHDb B TAKUX CIYy4asIX HAUOOJIEE YaCTO
UCIIOJIB3YeTCs IpoBeacHMe 'Y ¢ 3aTTUCHIO JTAHHBIX HA
HOocuTe/b. OCHOBHOM HEJIOCTATOK TAKOU TEXHOJIOTUH —
3TO 3aIUCH JAHHBIX HU3KOI'O KA4€CTBA UJIN XOJIOCTAs
Crrycko-nogbeMHuas onepanus (CI1IO).

J1J151 TPEOIOIEHU A BBIIEYIIOMAHYTBIX CJIOKHOCTEHN
ObLIA Pa3pabOTaHa HOBAs MHOTI'O34JJa4Hasl CUCTEMA,
KOTOpas no3posseT nposoanuTb I'N/C ¢ nomompio T'HKT
B PEKHME PEATTBHOTO BDEMEHU U IIPU 3TOM BBIIIOIHATD
TpaguoHHbIe paboThl HA THKT. Crucrema TeeMeTprun
O CPEACTBAM OIITOBOJIOKOHHOTO KA6€s BHYTPU
I'HKT (OKTHKT) y»ke NConb3yeTcs I IPOBEACHUSA
U3MEPEHMA ITAPAMETPOB HA 3200€ CKBA’KUHBI ITPU
MPOBEAEHNH PA3JIMYHBIX OOPAOOTOK M OIEPALIUIA HA
MECTOPOXAEeHUU «M». HOBass KOMIIOHOBKA HH34 KOJIOHHDI
(KHK) nnoszsoJigeT npoBoguTh Tpagunuonusie TMIC
PPB ¢ 32111 ChIO JTaHHBIX HA HOCUTENb. Ha TIOBEPXHOCTH
npeoOpPa30BAHHBIN ONITUYECKUI CUT'HAJ IEPEAACTCS
O 6ECTIPOBOAHON CBA3H HA KOMIIBIOTEP MHXKEHEPA,
CHMXKAs1 HEOOXOAMMOCTD B CTAHJAPTHOM OO0PYAOBAHUU
U IIEPCOHAJIE.

BriepBreIe€ B MUPE TaKasdg CUCTEMA ObLIA IPUMEHEHA HA
BOJIOHAT'HETATEIbHOU CKBA’KMHE ITOCJIE BBIITOJTHEHN A
0O6PA6OTKHU 10O CTUMYVJIAIUU IJIACTA, C KAYECTBOM JIAHHBIX
KapOTaKd HATHETATEJIBHOT'O ITPO(PUIIA, COIOCTABUMBIM
C KQYECTBOM JJAHHBIX TPAJAUIIMOHHOI'O KAPOTAXKA,
BBITIOJIHAEMOT'O HA T€O(PHU3NUECKOM Kadese. Kpome Toro,
JIAHHBIE ITOKA34JI1 PABHOMEPHBIX KOHTYP HATHETAHUS.
IIpakTU4YECKUE IIPOMBICIIOBBIE IPUMEHEHHNA JAHHONU
CHUCTEMBI TAKKE OTPAKEHDI B 3TOM CTATDE.

Hcniosib30BaHNE HOBOM MHOT'O(DYHKIITMOHAJIbHON
OKI'HKT 1103BOJISIET COKPATUTD 3ATPATHI HA
MOOMJIN3ALNIO U JIOTUCTHUKY, TAK K€ KAK 1 CHU3UTD
CTOMMOCTbD U BpeMs IIPOBEJIEHUSA PAOOT IO CPABHEHUIO C
CYILLECTBYIOIMMU MeToAaMHU I'M. DTa TEXHOIOIUs MOMXKET
OBITB IIPUMEHEHA IIPU PA0OTE HA MOPCKUX INIATPOPMAX
Y HA YAJIEHHBIX MECTOPOX/IECHUAX, I7I€ ONIEPALIMOHHBIE
3aTPATHI JOCTATOYHO BEJTUKU. B KOHEUHOM cueTe
CHCTEMA TTIO3BOJISIET IPOBOAUTD AUATHO3 COCTOSHU S
CKBAKUHBI, OOPA60OTKKY U AaHAJIN3 PEZYIBTATOB
06pabOTKH 34 OHY UHTEPBEHIINIO, I€/1asl PA6OTy
koMmiuiekca 'HKT 6oiee 3(pPEeKTUBHON U IPEJOCTABIIAS
OoJ1e€e ONMHBIE TAHHBIE [ HHXKEHEPOB-TEXHOJIOTOB.

BBEOEHWE

BO BpeMst SKCIUTYATAI[MU CKBA’KUHBI TIOCTOAHHO
MPOBOJISITCS PA3IMYHBIC ONEPAIIAH, TTIO3BOJISIONTUC
M3MEHUTD TEXHOTOTMYECKUH PEKUM CKBAKUHBI,
€€ reOMETPHUIO MJTA IPOU3BECTH AHAIU3 COCTOSTHUS
CKB2KUHBI C TIEITBIO MOCJICYIONMIETO MOBBIICHUS 2

technologies

performing the PL in real time, is neither practical nor
economical. A common approach is to use a memory PL
tool (PLT), with the associated drawback of recording
poor quality data or eventual misruns.

To overcome these challenges, a new CT multipurpose
system has been developed, allowing real time PL and
conventional applications. Leveraging on the telemetry
offered by the fiber optic enabled CT (FOECT), already
used for downhole measurements while treating in the
M field; the new downhole assembly enables the use
of standard PLTs in real time mode. At the surface, the
converted optical signal is transmitted wirelessly to the
PL engineer’s portable computer; eliminating the need
for conventional acquisition equipment and personnel.

In a world-first application, the system was used in
a land water injection well, after the stimulation job;
obtaining the injection profile log with the same quality
measurements as a conventional wireline conveyed log.
Moreover, the data demonstrated a uniform injection
profile. Additional field applications are also briefly
discussed in this paper.

The new multipurpose FOECT reduces the
mobilization and logistics otherwise required, as well as
the time and cost compared to existing alternatives. This
new capability can be extended to other scenarios like
offshore or remote environments, where operational
costs have a larger impact. Ultimately, the system opens
the door for performing diagnosis, treatment, and
evaluation in a single well intervention, making CT
operations more efficient and providing more data
for production engineers.

INTRODUCTION

During the productive life of the well, it is common
that a well intervention is carried out to alter the state
of the well, the geometry, or to provide well diagnostics
and possibly manage the production of the well. An
abnormal situation is detected, most times at surface,
which triggers the need for an intervention. Examples
of this situation may include reduction in hydrocarbon
production rates or injection rates and increase of
water-oil ratio or gas-oil ratio. To understand the nature
of the cause, a diagnostic intervention is many times
required to measure critical parameters in the wellbore
or related to the formation. Such measurements are
typically obtained by running logging tools with
wireline or slickline. Once the data is available and
analyzed, a subsequent intervention is eventually
required to improve the conditions. This may involve
the use of coiled tubing (CT) equipment. After the
intervention is performed, ideally, a measurement of
the new downhole conditions is desired to confirm
the new well performance status and that intervention
objectives have been achieved.

In the case of a horizontal openhole well, deployment
of real-time traditional logging tools adds a degree of
complexity because, if wireline tractors cannot be used, }
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IPOU3BOAUTENBHOCTHU. 34494CTYIO OTKJIOHEHUS B
paboTe CKAKMHBIL, OOHAPYKUBAEMBIE HA IIOBEPXHOCTH,
SIBJISIIOTCS TIOBOJIOM JUJISI IPOBEICHUS PA3/IMYHBIX Pa6OT
B CKBa>KHHE. [I[pMEPaMU TAKUX OTKJIOHEHUH MOT'YT
OBITb CHMKEHUE IPOU3BOAUTENBHOCTH YITIEBOJOPOIOB
B IOOBIBAIOIIEH CKBAXKUHE WJIH CHUKEHUE MTOJAYN
B HATHETATEJIbBHON CKBAXKUHE, U YBETUUYEHHE
COOTHOIIEHUS «BOJIA — HEPTh> I «I'a3 — HEPTDb.
1 IOHMMAaHWA UCTUHHOMN IIPUYUHBI U3MEHEHU
HEOOXOAUMO IPOU3BECTU U3MEPEHUE TAPAMETPOB B
CTBOJIE UJIX OTHOCAIIMUXCA K IJIACTY. Takue u3aMepeHus
MIPOBOAATCH, KAK IIPABUJIO, C TOMOIIBIO F€O(PU3NIECKUX
npubopoB Ha Kabese. [Tociie TOro Kak JaHHbIE ObLIN
MOJIYYEHBI U TPOAHATIU3UPOBAHEL, 1T YIYUIIEHU
YCJIOBHE HEOOXOANMO IIPOBEAECHUE OOPAOOTKHU
CKBAXXKUHBI, KOTOPOE MOKET OBITH BBIITIOJIHEHO C
ucnonbzoBanueM 'HKT. B ujeasne nociae npoBeicHUS
06pabOTKH HEOOXOAUMO BHOBb IPOU3BECTU U3MEPEHUSA
CJIO>KHUBHINXCS 3a00MHBIX YCIOBUM 1151 TIOATBEPKICHUS
JOCTHKEHH A IMOCTABJIEHHBIX 32524 ITO COCTOSHUIO
CKBAXKUHBL

B cirydae ncnonb3oBaHuA TPAJUITUOHHON T'€O(PU3HUKH B
CKB2’KMHE C OTKPBITBIM ITPOTAKEHHBIM TOPHU30HTATIBHBIM
YYACTKOM CJIOKHOCTD 3aKJIIOYAETCS B TOM, UTO IPH
HEBO3MOXHOCTH UCTIOJIb30BATb F€O(PU3NIECKUT
«TPAKTOP» EAUHCTBEHHBIM LIEJIECOOOPA3HBIM METOJIOM
apngeTcsa ucnonbzosanue 'HKT ¢ reopusnyecknm
ka6enem BHyTpH (THKT c T'K).
Tak kak reopusndekuii kabenb BHyTpu 'HKT co3paer
JIOITIOJTHUTEJIBHBIE OTPAHUYEHUSA IT0 CKOPOCTH IMOTOKA
JKMJKOCTH, KOPDPO3UIHBIE )KUJIKOCTU BIUAIOT HA
LETOCTHOCTD KA0O€EJIA U HEBO3MOKHA 3AKAYK4 ITAPOB
mst akruBayu KHK, To ncnonp3oBanne 'HKT ¢
I'K OfHOBPEMEHHO /111 IMATHOCTUKU CKBAKVHBI U
BBINIOJTHEHUSI OOPAOOTKH 10 3aKAYKE KUJKOCTEH 110

CTUMYJIAITUU CKBA’KMH HC HANLJIO HIMPOKOT'O IIPUMCHCHUA.

AJIbTCpHElTI/IBa HCIIOJIb30BAHUA IBYX PA3/ITMYHDBIX KOJIOHH

I'HKT — ogHa ¢ reopU3NIECKUM KabeieM BHYTPH, 4 BTOPAs
6€3 — BO MHOI'MX C/Ty4asIX SKOHOMHYECKH 1 JIOTUCTHYCCKU

HE IIPAKTUYHA.

Ha cerogusmunii IeHb B UHAYCTPUU CYILIECTBYET
TEH/ICHIIM [10 BBIIIOJHEHHIO PA6OT 10 COOPY JAHHBIX
O COCTOSTHHUM CKBAXKHUHBI JIO U IIOCJIE OOPAOOTKH B 1B
3TAMA, MEXKAY KOTOPBIMM MOI'YT IIPOMTH HEJEIU UIH
Jla’K€ MECALIBL B TedeHne 3TOro BpEMEH! CKBAKHMHA
HE IIPOU3BOJUT C TPOEKTHOI MOITHOCTBIO, UTO BEIET
K orepe 7oxoa. TAKMM 06pa3oM, BO3MOXKXHOCTb
COKPAITICHUS BDEMEHH MEK/TY IBYMSI CITYCKAMH ITOMOKET
YJIy4IIUTh SKOHOMHUYECKUI 3P PEKT TPOEKTA.

MPUMEHEHWE HA MECTOPOXOEHUW «IVI»
MecTtopoxkaeHue «M» pacIioIOKEHO

Ha 27 UCKYCCTBEHHBIX OCTPOBAX, COCIUHEHHDBIX 41 KM

JOpOru. MeCTOpOXKICHUE PACIIONIOKEHO HAd MEJIKOBO/IbE,

Ha Ty6HHE OT 4 10 6 METPOB. JJaHHOE PACIIONIOKECHUE

MECTOPOXKJIEHUS HA UICKYCCTBEHHBIX OCTPOBAX TPEOYET

OI'POMHOT'O KOJITMYCCTBA CBCXIJIMHHBIX CKBAKWH [JI51
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the only practical alternative is to use a CT with e-line
inside to convey the PL tools. Because e-line inside the
CT imparts limitations including restrictions in the
flowrates, cable integrity compromised by corrosive
fluids, and the inability to pump balls for actuation of
bottomhole assemblies, it has not become a common
practice to use the CT e-line string for logging and
pumping stimulation fluids. The alternative of using
two different CT strings, one with e-line and another
without, is economically or logistically speaking,
impractical in many scenarios.

Thus, the industry tendency has been to plan an
intervention to gather data and post-diagnostic
intervention separately, sometimes weeks, even months
apart. During this time, because the well remains
underperforming, the cash flow of the project is being
affected. Therefore, it would be extremely beneficial to
shorten the time between both interventions.

BACKGROUND IN THE M FIELD

The M field is being developed using 27 man-made
islands connected by 41 km of causeway, as the
field is located in shallow seawater area with 4 to 6
meters water depth. These artificial islands require an
extraordinary amount of extended reach wells (ERWS)
to reach the subsurface target depths of up to 31,000 ft
(Nughaimish et al., 2009). Peripheral water injection is
planned for reservoir pressure maintenance, providing
an efficient sweep of hydrocarbons and maximizing the
oil recovery. Many of the injection wells are power water
injectors (PWT) drilled from the coast of the mainland
with 7-in production tubing and 6%-in barefoot
productive sections.

In the drilling phase of these wells, drilling fluids
are designed to cause minimum damage to the
target zone. Typically, this is achieved by building
a highly impermeable filter cake wall on the face
of the formation (typical range is 0.1 millidarcy).
Obviously, this filter cake should be removed from the
wellbore area; otherwise, it will adversely impact the
performance of the well. To overcome this issue, acid
stimulation with coiled tubing (CT) is required. This
operation will improve the ERW’s performance due
to the inherent advantages of good conveyance of the
stimulation fluids effective openhole section coverage.

In addition to the CT utilization, chemical diversion
systems were utilized to improve stimulation fluids
placement and minimize acid going to localized
sections of high permeability, thereby helping to achieve
a better acid distribution in the open hole. After the
stimulation job, a production/injection distribution
profile log is desired to evaluate the response of the well
to the treatment (Al Dhufairi et al., 2010).

Because of the limitations explained above — and in
particular because of using two different CT strings, one
for pumping acid and one for performing the PL in real
time — this is not practical or economical; the current
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JOCTYKEHMA INIyOrH nopsika 9500 m (Nughaimish approach is to use a memory PL tool (PLT), with the
etal, 2009). IlepudepuitHOE BOJOHATHETAHUE associated drawback of missing/poor data quality and
IUTAHUPYETCA 111 HOAJEPKAHUS IUTACTOBOIO JJABJICHH S possible eventual misruns (Al Dhufairi et al,, 2010).
C LEIBIO MAKCUMAJIBHOT'O 3(P(PEKTUBHOTO U3BJICUEHU S
YIIIEBOIOPO/IOB. C MaTEPUKA GbLIO TPOGYPEHO FIBER OPTIC ENABLED COILED TUBING
OOJBIIIOE KOINYECTBO CKBaKUH [1T1]] ¢ suameTpom Optical fiber is widely used in communication due to
KCIUTYaTAlIMOHHOIM KOJIOHHBI 7” Y1 IMAMETPOM OTKPBITON the benefits it offers for data transmission. In application
CEKITUH CKBAKUHBI 6 1/8”, to oil field services, a system based on fiber optics has
Ipu 6ypEHNN 3TUX CKBAXXUH OYPOBBIE PACTBOPHI OBLIIN been developed and adapted for use in CT operations to
HOJOOPAHBI IO KPUTEPHUIO MUHHMAIBHOI'O IOBPEXKIECHUS enable downhole measurements in real time.
NPU3a00MHOI 30HBL. OOBIYHO 3TO JJOCTHUTAETCA ITyTEM The FOECT, Figure 1, is a system that allows real-time
CO3AaHUSA MATIOIPOHHUITAEMOI (PUIBTPALTUOHHON monitoring of downhole pressure and temperature
KOPKH OYPOBOT'O PACTBOPA B IPU3A60HHON without the limitations of conventional wireline-enabled
30HE (IIPOHULIAEMOCTB Nopsaaka 0,1 M/Ip). CT units. The FOECT system features include:
BriociencTBuu JaHHAS (PUIBTPAITMOHHAS KOPKA JOJIKHA + A Fiber Optic Carrier (FOC) inside the CT string.
OBITh y/IAJICHA, UHAYE OHA MOXKET 3HAYNUTEIIBHO ITOBIHSTh + The FOECT bottomhole assembly (BHA).
HAa IeOUT CKBAKUHBL JIJI pEMIEHU TOU 33/1a4U TPEOYETCS + Surface acquisition.
KUCJIOTHAS1 0OPA60OTKA IPU3A60HHON 30HBI C HOMOIIBIO + A Distributed Temperature Survey (DTS) system.
I'HKT. Takast 06pabOTKA HOBBIIIAET JEOUT CBEPXJIMHHBIX The downhole tool, which has a 2'%-in outside
CKB2KMH 10 ITPUYHHE 60s1e€e 3(PHEKTUBHOI'O MTOKPHITHA diameter (OD), includes a CT head where the fiber optical
SKEJIAEMOM 30HBI OTKPBITOI'O CTBOJIA. connections are terminated, the electronic package
B nonomnenue k ucnonb3opanuio 'HKT 6bu1m that houses the downhole communication system, the
UCHOJIb30BAHbl XUMHUYECKUE OTKIOHSIONINE CUCTEMBI battery and the sensors that record internal and external
JUts 605ee 3(PHEKTUBHOTO IMTOKPBITUA 30HBI OOPA0OOTKH pressure and temperature, and a casing collar locator
U OJIOKMPOBKU JJOCTYNA KUCJIOTHI K 30HAM C BBICOKOH (CCL). The tool is flowed through and made of acid and
IPOHUIIAEMOCTBIO, TAKUM OOPA30M ITO3BOJISS JOCTUT'ATh hydrogen sulfide (H,S) resistant materials.
JIYYIIErO PaCHpPeAeICHUS KUCIOTHI B OTKPBITOM CTBOJIE. The FOC with an OD of 1.8 mm (0.071-in), containing
[Tocse 06paboTKU PU3A0OUHOI 30HBI HEOOXOJIUMO four fibers, is previously installed in the CT string. The
MPOU3BECTU KAPOTAK MPOMUIIA PACTIPENETIEHUA FOC is non-intrusive; therefore, standard operations
MPUTOKA JJI OLIEHKU PE3YJIBTATOB OOPAOOTKH normally done with conventional strings can be
(Al Dhufairi et al., 2010). carried out, including pumping corrosive fluids and
ITo BBIIEYIIOMAHYTBIM OI'PAHUYEHHAM U, B YdCTHOCTH, dropping balls.
M3-34 UCIIOTIb30BAHMA IBYX PA3JIMYHBIX KOJIOHH 'HKT During a typical operation of the system, the downhole
(OlHA — U151 IPOBEAECHU I KUCJIOTHOM OOPabOTKY, data is transmitted from the CT working reel, via wireless
apyras — aisa ' PPB), 3TO He ABIAETCA HA IPAKTUYHBIM, communication, to the CT control cabin, where the
HU SKOHOMHUYHBIM; HA CETOAHSAIIHUI IEHb UCIIOJIb3YETCA DTS monitoring system and specialized software are
IPOU3BEJCHUE I'€OPHU3UIECKUX UCCIENOBAHUI C used to acquire, display, monitor, and record real-time
3AMKCHIO JAHHBIX HA HOCUTEJIE, KOTOPBIE BIEKYT job parameters. The surface acquisition system can
32 CO60 JaHHbBIE HU3KOT'O KA4eCTBA ¥ BO3MOKHBIE also communicate with the tool downhole and send
xonocTeie CITO (Al Dhufairi et al., 2010). commands (Garzon et al,, 2010).
As the fiber itself acts as a temperature Sensor across
THKT C OMNMTOBOJIOKOHHbIM KABEJIEM the length of the CT string, a DTS monitoring system can
Ha CerogHsAMHNMI IEHb 110 Py IPEUMYIIECTB also be used to capture reliable, accurate, and real-time
OII'TOBOJIOKHO I POKO IPUMEHSETCS B CPEJCTBAX downhole distributed temperature profiles, along with
CBSI3U JIJIs1 IEPEAAYU JAaHHBIX. CUCTEMA, OCHOBAHHAS HA data acquisition, analysis, and interpretation. There
MIPUMEHEHUH BOJIOKOHHOI ONITUKH, ObLIA Pa3padoTaHa is no need for calibration points along the fiber or for
JULS HY>KJL HE(DTEra30BOM UHAYCTPHUH U AJalITUPOBAHA calibrating the fiber prior to installation in the wellbore.
Jua ucnonb3osanus ¢ TKHT (OKI'HKT) s nposeaeHus The system enables monitoring thermal profiles of
U3MEPEHNUN PAOOUHX ITAPAMETPOB HA 3260€ CKBAXKHUHEI B PPB. injection at different times during the treatment.
OKTHKT (pucyHOK 1) IPEACTABIAET COOOU CUCTEMY,
KOTOPAs TIO3BOJISAET B PEKUME PEATBHOTO BPDEMEHHU PLIN REAL TIME SOLUTION
U3MEPATD IABJIEHUE U TEMIIEPATYPY HA 3260€ CKBAKUHBI To address the challenge of obtaining a PLin real time,
0€3 OrpaHUYEHU N, KOTOPBIE UMEIOT TPAAUIIMOHHBIE a solution based on the FOECT was proposed for the M
reopU3NICCKUE METO/IBI UCCICIOBAHUS IIPU Field development. The FOECT system, primarily utilized
ucnonbzosanuu 'HKT. JJanHasg cCUCTEMA COCTOUT: to enhance the stimulation fluid placement using the
* U3 HOCHUTEJA ONITOBOJIOKOHHBIX KAHAJIOB BHYTPH DTS workflow (Garzon et al., 2010), offered the following
konounsl THKT, } advantages: }
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- KHK gyst OKTHKT;
* HA3EMHOTI'0 O60PYJOBAHUS X IPOTIPAMMHOIO
obecnieuenus (I10);
* CUCTEMBI PACMIPEAETIEHHOT'O TEMIIEPATYPHOT'O
KOMILJIEKCHOTO uccieioBanus (DTS).
KHK nMeeT Hapy>KHBIA JUAMETP
54 MM (2 1/8%) n cocront ua rosiopHou yactu (CT head),
I7I€ IPOUCXOJUT COEANHEHNE ONTTOBOJIOKOHHBIX
KaHay1oB ¥ KHK, 3JIEKTPOHHOM YIIAKOBKH, B KOTOPOM
HAXOJUTCA CUCTEMA IIPUEMA CUTHAJIOB, 6aTapest
Y CEHCOPBI JJIs 3AIIMCU BHYTPEHHET'O U BHEITHETO
JIABJIEHHUS U TEMIIEPATYPBI, 4 TAKXKE JIOKATOP My(PT
(CCL). KOMITOHOBKA IPEAOCTABIIAET BO3MOKHOCTD
OCYIIECTBIEHHS 3AKAYKHU U BBITIOJTHEHA U3 MATEPUAJIOB,
YCTOMYHUBBIX K KHCJIOTAM U CEPOBOZIOPOAY H,S.
ONTOBOJIOKOHHBIN KA6€/Ib UMEET HAPY>KHBIN JUAMETP
1,8 mm (0.0717), COCTOUT M3 YETBIPEX OIITOBOJIOKOHHBIX
KaHAJIOB, IPEJBAPUTENBHO YCTAHOBJIEHHBIX B KOJIOHHE
T'HKT. OH NIO3BOJISET BBIIOJIHSATD JIIOObIE CTAH/JAPTHBIC

1. Large telemetry capacity through fiber optics
required enabling a large influx of data from the PL
tools.

2. Ability to use the CT string for several purposes:
logging and conventional applications

3. Support extended cable length up to 14,000 mts.

The system uses the FOECT string for telemetry and

a 11/16-in BHA, which powers and communicates with

the conventional PLTs. Data is sent wirelessly from the

working reel acquisition hardware to the acquisition
software on surface; therefore, no conventional surface
wireline logging unit is needed on location. The main
components of the system are shown in Figure 2. These
include:

- BHA:

+ Optical Logging Adapter (OLA).

- PLT.

- FOC inside the CT string.

+ Surface acquisition hardware and software.

Pucynox 1 — Hazemnoe ooopyoosanue na padooueti kamyuixe, Onmoe8onokonnslii kadens, OKTHKT KHK
Figure 1 — FOECT system displaying, the DTS system, surface acquisition at the working reel,

FOC and the FOECT BHA

onepannu ¢ 'HKT, BKIo4as 3aKa4Kky KOPPO3UHHBIX
SKUJIKOCTEN U COPOC MIAPOB.

B x0/1€ 0OBIYHOM ONIEPAIUY CUCTEMBI JITAHHBIE C
32005 CKBA>KMHBI IEPEIAIOTCS C PAOOUYEH KATYIIKHA
I'HKT no 6ecnpOBOAHOMN CBSA3U B KAOHMHY OIIEPATOPA
I'HKT, roe cucrema DTS u cientnaain3nupoBaHHOE
1O UCONB3YIOTCA AJIS HOTYUYEHU S, OTOOPAKEHUS,
HAOIIOJCHUS U 3AITMCHU B PEAJIBHOM BPEMEHU PAOOYUX
napameTpoB. Hazemuoe 1O TakKe NO3BOJIIET NOCHLIATD
komaH/bl HA KHK (Garzon et al,, 2010).

ONTOBOJOKOHHBIE KAHAJIBI MOT'YT OBITh
HCIIOJIb30BAHBI KAK TEMIIEPATYPHBII CEHCOP
BJI0JIb BCEU AIMHBI KONOHHBI [HKT. DTS-Monynb
TAKKE MOXKET OBITh UCTIOIBb30BAH JIJI HAJIEKHOTO,
TOYHOTO, PACIIPEEIEHHOIO, TEMIIEPATYPHOI'O
KOMIIJIEKCHOT'O UCCJIEJJOBAHUSA B PEAJIBHOM PEKUME
BPEMEHH, OJJHOBPEMEHHO CO COOPOM, AHAJIU3OM U
UHTEPNPETALNEN JAHHBIX. OIITOBOJIOKOHHBIHN KA0€/Ib
He TpebyeT KaIMOPOBKHU Iepe]] paboTon. Cucrema

ITO3BOJISIET OTCIIEKUBATD PACIIPE/IENICHIE TEMIIEPATYPHI B

Pa3IMYHOE BPEMA ITPU ITPOBCACHHUH OIICPAITUH.
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At the OLA, the FOC and fiber optics are terminated
to the electric optical system. The optical signal is
converted to electrical through a specialized electronics
board that communicates with standard wireline PLTs
using the same communication protocol. The OLA tool
is powered by a downhole battery, enabling minimum
operational times of 48 hours with maximum load of
PLT tools. The OLA has a unique feature which allows
field engineer to control powering on/off of PLT tools
whenever the measurement is made. This feature will
extend the battery lifetime above 48 hours. The lower
part of the OLA includes a wired multi-cycle disconnect
tool for contingencies. Fluids or nitrogen can be
circulated via the CT through the upper section
of the BHA.

On surface, at the working reel, the FOC is terminated
at the pressure bulkhead. The fiber optics are conducted
to the surface acquisition system, which converts optical
to electrical signals and vice versa, again using standard
communication protocol of the PL systems. The data is
transmited wirelessly from there to a laptop computer,
where customary software captures and displays the



TEEOPU3NYECKNE NCCNEOOBAHNA
B JOBbIBAIOLLEN CKBAXWHE B PEXXNME
PEAJIbHOIO BPEMEHW (T’ AC PPB)

Jia seinonuenusa 'MIC PPB Ha MeCcTOpPOXIEHNUH «M»
OBLIIO TIPEJIJIOKEHO UCTIONb30BaTh OKTHKT. OTa
CHCTEMA ITIABHBIM OOPA30M UCIIOIb30BAIACH JIJIS
JIUIIETO PA3MEMIEHUS XKUIKOCTH OOPAOOTKH B
CKBaKMHE, UCNIOb3ys DTS. Ona 0651a1a€T CIEAYIOMUMU
OPEUMYIIECTBAMMU:

1. BhICOKasI JIOTHOCTBD 3AMTHUCHIBAIOINX JAaHHBIX,
MIPOXO/ISIIIINX YEPES3 ONTOBOJIOKHO, C IpUOOpPOB I'M.

2. BO3MOXHOCTDb OJJHOBPEMEHHO BBIIIOJIHATL [N 1
TpagUuIIUOHHBIE 06paboTKU ¢ THKT.

3. Haxoxaenue 10 14 000 M OIITOBOJIOKOHHOT'O Ka6eJIst
BHYTpH KOIOHHBI 'HKT.

CucTema UCIIOb3yET OITOBOJIOKOHHBIN KA0€JIb B
I'HKT pnsa renemerpun 1 KHK ¢ Hapy»KHBIM JUAMETPOM
1 1/16”, kOTOpAsi IUTACT U OCYIICCTBIISICT CBSA3b CO
CTAHJAPTHBIMU r€O(PU3UIECKUMHU TPUOOPAMU [T
nposegenua I'M/IC PPB. lanHble NEPECHIAIOTCA
TOCPEICTBOM 6ECIIPOBOAHOM CBSI3U C OOOPYAOBAHMS HA
pa6oueit karyuike THKT Ha ITO Ha noBepXHOCTU. Takum
06pPa30M, OTIIAJAET HEOOXOAUMOCTD B UCIIOJIb30BAHNUH
CHIENUATBHON YCTAHOBKH JIJIS F€O(PU3UUECKUX
uccaegoBaHun. OCHOBHBIE KOMIIOHEHTHI CUCTEMbI
U300paKEHBI HA PUCYHKE 2:

- 3a6orHaa KHK, kotopas cocrout us aganrepa (OLA)

u reodpusndeckoro npudopa (T'IT);

* OITOBOJIOKOHHBIN Ka6esb BHyTpu THKT,
+ IIO 1 060pyIOBAHUE HA IOBEPXHOCTU.

B OLA OI'TOBOJIOKOHHBII Ka6€JIb ¥ OITTOBOJIOKOHHBIE
KAHAJIBI IPEPBIBAIOTCA. OIITUYECKUHT CUTHAJT
MPEBPAMIAETCA B NEKTPUIECKUN B CIIEITUAIBbHO IJIATE,
KOTOPAs CBA3BIBAETCSA CO CTAHAAPTHBIM I'€O(PU3NIECKUM
PUO6OPOM C UCIIOIB30BAHUEM TAKOT'O XKE IIPOTOKOJIA.
Apanrrep (OLA) IpuBOANUTCA B IEMCTBUE ITIOCPEACTBOM
O6arapen, ycranosneHHoU B KHK. 3apsz 6arapeun
TO3BOJISIET PA0OTATH 48 YACOB ITIPU MAKCUMAJIbHOU
Harpyske. OLA MOKET ObITh OTKJIIOUCH U BKJIIOYEH
B JIIOOO€ BPEM T10 KEJIAHUIO ITOJIb30BATEIA.

DTO NO3BOJISIET IPOJINTD )KU3Hb OATAPEH CBBIIIE

48 gacos. B HuxkHeEN yacT OLA HaXOAUTCS YCTPOHCTBO
MHOT'OKPATHOT'O OJIb30BAHUA JIJI OTCOEIUHEHM A
reo(pu3nYeCKOro nNpudbopa B C1ydae HENPEIBHU/ICHHOM
curyanuun. LIUpKynanus ;KUIKOCTH U 430T4 Yepe3
konoHHY THKT MoOXeT ObITh OCYIIECTBJIEHA B BEPXHEN
gactu KHK.

Ha nosepxHocTy, HA Karymke THKT npoucxoaur
MIpepPBIBAHHE OITTOBOJIOKOHHOI'O KA0€JIs1 B TePMETHYHOM
6710ke (Pressure Bullhead). B HazemuoM I1O onruyeckur
CUT'HAJI IIPEOOPA3YETCA B AJIEKTPHUIECKUI 1 OOPATHO C
ITOMOIIIBIO TAKOT'O JKE ITPOTOKONA. JJaHHBIE ITIEPEIAI0TCS
10 6ECITPOBOIHOM CBSI31 HA KOMIIBIOTEP, T7IE
MHMOPMALTNS U3BJIEKAETCSI U OTOOPAKAETCS HA JIUCIIIIEE
TAK XK€, KAK IIPU OOBIYHOM I'€O(PHU3UIECKOM paboTe.
JaHHas crucTeMa MO3BOJISIET OTKA3aThCS OT HA3EMHOT'O
060pPYyIOBAHM S, KOTOPOE OOBIYHO UCIIOIb3YETCS IIPU

<
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information, as done in a conventional wireline job.
This configuration eliminates the need for the normal
wireline surface acquisition system; reducing the layout
at the location and reducing the amount of people
required.

The system includes software that enables
troubleshooting of the tools downhole as well as
monitoring critical operational parameters like
remaining downhole battery lifetime, voltage signal
lines on electronic boards and optical signal quality.

A key feature of the PL FOECT system is that it
enables the same CT string to be used for executing
both the acid treatment and logging operations. This is
particularly advantageous compared to conventional CT
e-line configurations given the affected integrity of the
cable when exposed to large amounts of acid, the cable
slack management, the flowrate restrictions and the
inability to pump drop balls.

Below is the table list of PLT tools which are currently
supported by FOECT system.

PLT Tools

PSIP Basic Module Sonde (P, T, GR, CCL)

PSIP Gradio Module Carrier

PSIP Flowmeter Dual Caliper Sonde

Digital Entry & Fluid Imaging Tool

Gas Hold-up Optical Sensor Tool

PSIP Unigage Carrier Sonde

PSIP Inline Spinner

Slim Cement Mapping Tool

PSIP Conveyance Monitoring Sonde

Flowscan Imager

THE FIRST FIELD APPLICATION

A field application is discussed where the technologies
and methodologies described above were implemented.
The main objective was to acid stimulate well A
utilizing 2-in CT and to run a post stimulation injection
production log to obtain the well injection profile. The
well TD was 12,560 ft MD with an openhole zone of
3,500 ft. The well was newly drilled as an openhole PW1
and completed with 7-in tubing. A short injection test
performed by the rig had indicated an injection rate of
3.6 thousand barrels of water per day (MBWD) at 2,000
pounds per square inch (psi).

THE PL OPERATION

After the stimulation was performed and the last
injection profiles were recorded with DTS, the CT was
POOH. The OLA assembly was then installed at the
end of the CT, together with the PL suite of tools that
included the housing without the telemetry system, and }
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reopU3NIECKUX PAO0TAX, YTO ITO3BOJISIET
YMEHBIIUTD KOJIMYECTBO OOOPYJOBAHUSA U
MEPCOHAIIA.

Cucrema srintouaet 1O, kotopoe
MO3BOJISIET IPOU3BOAUTD JUATHOCTUKY U
YCTPAHATb HEUCIIPABHOCTH IPUOOPOB HA
3260€, 4 TAK)KE OTCJICKHUBATD HEOOXOITUMBIC
pabo4dne napamMeTPbl: OCTATOYHBIN 3aPSsI/]
Oarapey, HAIPSIPKCHUE HA AJICKTPOHHOM
IJ1ATE, KAYECTBO OIMITUYECKOI'O CUTHAJIA.

OcnosHoe npeumyiectso I'NJAC
OKI'HKT — 3TO BO3MOKHOCTbD
HCIIOJIb30BAHMS OJHOM KOMOHHBI THKT
JIJIsL OMTHOBPEMEHHOT'O BBINTONIHEHU ['1
U IPOBEJICHUSI KUCJIOTHOU OOPabOTKHU
npU3a60IHON 30HBL B 4aCTHOCTH, ITO CPABHEHUIO
C TPaAUIIUOHHOU KOHpurypanuei THKT ¢
reopU3NYIECKUM KA6€EJIEM, ITO ITO3BOJISIET U30EKATh
poO6JIEM C IEIIOCTHOCTBIO IreO(PU3NIECKOTO KAOEs
IPU BO3AEUCTBUU OOJIBIINX OO'BEMOB KUCIOTHI,
HEOOXOANMOCTH CIEIUTD 34 PACIIOIOKEHUEM KA6€s1
BHYTpH HKT, CHUMaeT OrpaHu4eHUsA CKOPOCTH ITOTOKA
SKU/IKOCTH M BO3MOKHOCTHU 3AKAYKH IIAPOB.

Huke IpeicTaBIeH CIIMCOK IreOPU3NIECKUX
PUOOPOB, KOTOPBIE MOT'YT OBITH UCIIOJIb30BAHBI BMECTE
C JaHHOM CUCTEMOM.

Teodmnsuueckue npudopsl ayxsa TUIC

PSIP Basic Module Sonde (P, T, GR, CCL)

PSIP Gradio Module Carrier

PSIP Flowmeter Dual Caliper Sonde

Digital Entry & Fluid Imaging Tool

Gas Hold-up Optical Sensor Tool

PSIP Unigage Carrier Sonde

PSIP Inline Spinner

Slim Cement Mapping Tool

PSIP Conveyance Monitoring Sonde

Flowscan Imager

MEPBbIV OMMbIT MPUMEHEHUA OKITHKT
OCHOBHOM LENBIO Pa60THI ObLIA KUCIOTHAS OOPabOTKA
CKBaKMHBI A C UICIIOIBb30BaHUEM 2” KOJIOHHBI THKT 1
HOCJIEAYIONIAs 3AITHUCh KAPOTAKa KOHTYPA HATHETAHUS
CKBA’KMHBL [7Iy61HA CKBAKUHBI ITO CTBOJTY 3828 M,
OTKPBITBIN CTBOJM — 1067 M, B Hee 6bLIa CriyIieHa 77
HKT. TecT Ha TPUEMHUCTOCTbD, BBIIOTHEHBIN OYPOBOH
Opurajiom, oKas3aa pacxog 572 M3>/CyT BOAbI IpU
nasieHuu 136 aTm.

FTEEOPU3NYECKNE NCCIIEOOBAHNA
B SKCMJTYATAUMOHHOW CKBAXWHE

IToce mpOBEAEHUSI KUCIOTHOH OOPaAbOTKU U 3aAITUCH
KOHTYPOB HATHETAHUS C IOMOIIBIO CUCTEMBI DTS
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Pucynox 2 - Cucmema coopa 0annsLx, ORMOE0I0KOHHIN Kabenb

Figure 2 — The PL FOECT system is composed of the surface acquisition
system, the FOC

the different measurement modules: GR, CCL, pressure,
temperature, tension/compression subs, a centralizer, an
inline spinner, and the full bore spinner plus XY caliper.
After confirming that the real-time acquisition was
working smoothly, the logging tools were then RIH, as
normally done in a conventional CT e-line operation.

One pass was performed from casing shoe down to
TD while injecting water at 10,000 barrels per day (BPD)
through the CT-casing annulus. Another pass from TD
to the casing shoe was done while injecting water at the
same rate. A total of 12 calibration passes were executed,
six while shut-in and six while flowing, and station logs
while coming up. The PLT operation lasted 24 hours.

No problem was encountered during the hole logging
operation with the new system.

Running the PLT with the PL FOECT in real-time
eliminated the need to stop every 1,000 ft to take
stations for time correlation required when doing the
memory PL. In addition, the real-time option allowed
for passes to be repeated, in case measurements needed
to be verified, improving the data quality. In memory PL
deployments, misruns are not uncommon due to the
memory cartridge malfunction and consequently losing
the data, requiring repetition of the job. This is not the
case with the new system.

RESULTS OF THE FIRST PRODUCTION
LOGGING WITH FOECT

A matrix stimulation treatment was designed and
pumped in a carbonate water injection well in the
M field, Saudi Arabia. Real-time distributed temperature
measurements from a FOECT string were used to
understand the injection profiles before, during, and
after the treatment. On-site joint interpretation of real-
time downhole data was provided and a workflow for
enhanced stimulation was applied to optimize fluid
placement in two acid-diverter stages followed by a
full openhole treatment with emulsified acid. Heating
associated with the exothermic reaction of acid and
carbonate in each stage was confirmed with real time
downhole temperatures. Clear indication of diversion
with VDA was observed.



kononHa T'HKT 6bu1a NOJIHSITA HA HOBEPXHOCTD. 3aTEM
Ha 'HKT 6b11 ycranosneH agantep (OLA) BMecTe €
HEOOXOAUMBIM HA60POM re0O(pU3NIECKUX IIPHUOOPOB,

B KOTOPBIH BXO/INJI KOPITYC O€3 TENEMETPUUIECKON
CHCTEMBI U PA3JIMYHBIE MOJIY/IN U3MEPEHU: TAMMAa-
kapotaxa (GR), nokarop mydt (CCL), faBneHus,
TEMIIEPATYPBI, PACTXKEHUS/CKATUSA TPYOHL,
LEHTPANN3ATOD, IMHENUHBIN pacxogoMep (inline spinner),
TOJIHOIIPOXOAHOU pacxogoMep ¢ X Y-KaBEPHOMEPOM.
[Tocne noATBEPXKACHUS PA6OTHI CUCTEMBI COOPA TAHHBIX
B peabHOM pexume BpeMenu 'HKT ¢ npubopamu ObL1a
CITyIIEHA B CKBAXKUHY TAK XK€, KAK U IIPH TPAJULTHOHHOM
pa6ore I'HKT ¢ reo(pusnueckmum KabeaeM BHYTPH.

OpuH 3amep 6bL1 BeINONHEH npu crnycke 'HKT oT
OaIIMaKa SKCIUIYATAIMOHHON KOJIOHHBI /10 320051
CKBaKMHBI IIPH 3AKAYKE B CKBA’KHMHY BOJABI C PACXOJOM
1590 M>/cyT 1O 3aTPpyOHOMY IPOCTPAHCTBY MEXKAY
IKCILTYyaTalUOHHOM KostoHHOoM u T'HKT. Ipyrori
3aMep ObL BBITONIHEH NpH JABrkeHUH THKT oT 32604
CKBaKMHBI IO 6ANIMAKA SKCILIYATAIIMOHHON KOJIOHHBI
C 3aKa4KOU BOJIBI C TAKHM K€ PACXOJIOM. Bcero 6u110
rpousseicHO 12 3aMepoB: 6 ITPU 3aAKPBITOIM CKBAYKIHE,
6 ipu paboYCH CKBAKUHE U IIPUBSI3KA IO [ITyOHHE
npu nogbeme 'HKT. Onepring npopokanach 24 gaca.
[Tpo6s1eM NP BBITOTHEHHUY PA6OTHI C HOBOM CUCTEMON
HE BO3HUKIIO.

Hcnonb3zoanue TexHonoruu OKIHKT aas
nposegenna I'IC PPB no3BOIs€T UCKIIOYNUTD
HEOOXOAUMOCTb OCTAHOBOK KaxkabIe 300 M 11s
KOPPENALUU BPEMEHH, KAK [IPU UCIIOIb30BAHUH
HOCUTENS UH(POPMALTUH /I 3ATTUCU PE3YIBTATOB
u3MepPEHMs. B 1onomHeHnE, NpU PaboTe B PEXKUME
PEAIBHOIO BPEMEHH, BO3MOXKHO OCYIIECTBICHUE
MHOBTOPHBIX ITPOXO/OB /I TOATBEPKIECHUA
MOJIYYEHHBIX JAHHBIX U YJIYYIICHUSA KA9€CTBA JAHHBIX.
ITpy UCTTIONIB30BAHUHN HOCUTE S UH(POPMALTHN ITPU
BBIIIOJTHEHUHU ITOAOOHBIX Pab0T X0n0cThIe CITO He
PEAKOCTD IO IPUYUHE OTKA30B PA6OTHI HOCUTEIIA
U, CJIETOBATEIBHO, IOTEPU JAHHBIX, UTO TPEOYET
MOBTOPHBIX CITYCKOB. TAKOTO C HOBOY CUCTEMOI HE
CJIy4aETCA.

PE3YJIbTATbI MEPBbIX TUAC PPB
CNOMOLbKO OKITHKT

O6paboTKa NPHU3AOOMHON 30HBI ObLIA CIPOEKTUPOBAHA
U IIPOBEAECHA HA MECTOPOXKAEHUU «M»> B CayTOBCKOU
Apasuu B ckBaxxuHe ITIT/] ¢ KapOOHATHBIMU NOPOJAMH.
Cucrema DTS, KoTOpasi IO3BOJAET UBMEPATD
pacnpeeeHUe TEMIIEPATYPBI B PEKUME PEATTBHOTO
BPEMEHH, ObL/IA UCIIOIb30BAHA /IS TIOHUMAHUA KOHTYPa
HATHETAHUS 10, BO BPDEMS U ITOCJIE OOPAObOTKU. JJaHHaA
TEXHOJIOT'HS TO3BOJINJIA IPOU3BECTU UHTEPIIPETAIIUIO
MOJIYYEHHBIX JJAHHBIX HA MECTE, YTO JJAJIO BO3MOXHOCTD
ONTUMH3UPOBATD PACIIPEEICHUE XKUJKOCTU B [IBE
CTaJIUU «<KHUCJIOTA — OTKJIOHUTEb», C IOCJIEAYIOMIEH
06Pa6OTKON OTKPBITOI'O CTBOJIA CKBA’KHUHBI
3MYJIBIUPOBAHHON KUCJIOTOM. POCT TeMIiepaTypol B

technologies

The main outcome of the stimulation treatments was
an increase of injection rate. Well A before the treatment
was injecting 3,600 BPD with an injection pressure of
2,000 psi. The initial warmback DTS analysis confirmed
that minimum injection was taking place on the last
800 ft of the hole before the stimulation. Post-treatment
injectivity changed to 10,000 BPD, with a pumping
pressure of 500 psi.

After the treatment, the injection profile was recorded
using the conventional PLTs deployed with the new PL
FOECT system previously described. The log confirmed
an uniform injection pattern with even contribution
from most of the openhole interval, Figure 3.

Analysis of the DTS profile taken after the stimulation
and overlayed the PL log indicated an excellent match
of both profiles as demonstrated in Figure 4. This
experience represented the first time that a CT PL
operation in the M Field was performed in real-time
with very high accuracy and magnificent management
of the stimulation treatment.

OTHER FIELD EXPERIENCES

The new PL FOECT system was deployed and used
in North America, Latin America, and the Middle East
regions. Apart from first field experience in the water
injector well of the M field, this technology was applied
in oil producers and gas wells as well. Two such job
applications where the technology’s benefit was realized
are discussed briefly below.

Job A: The main objective of the intervention for
an operator in North America was to understand the
fracture/completion program effectiveness using PL
technologies. In addition, a comparison of production
monitoring capabilities of FO in dry gas wells needed to
be realized before future investments in the completion
program would be made in the shale gas field.
Conventional techniques would require 2 CT runs to
obtain a DTS and a real-time PL log, as well as the need
for 2 CT reels on location (FOECT and CT e-line) and a
wireline surface acquisition system. The new PL FOECT
was deployed on a multi-well campaign to address this
challenge, and to apply a single run strategy per well,
utilizing less equipment and personnel on location,
then conventional techniques in order to save time and
money for the operator.

A multi-phase flow imaging tool was run in
combination with the FOECT to obtain a PL of the
horizontal section of the gas-producing well. The
FOECT allowed for DTS to be taken following the PL
in the same run to simulate a production flow profile
as seen in Figure 5 below.

Utilizing a Joule-Thomson inflow temperature
model and interpretation software, a production profile
from the DTS log could be obtained for the producing
interval. The two techniques for production profiling
of this horizontal shale gas well matched closely on
this job, allowing the operator to make more informed }
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PE3YABTATE HK30TEPMUUECKON PEAKIIUU KUCIOTHI U
KapOOHATOB HA KAXK/IOHU CTA/IMU OBbLI IO TBEPKACH
B PEKHUME PEATBHOTO BpEMEHU. TaKKe OBLIO
HOJTBEPKIEHO YETKOE OTKJIOHEHUE C ITOMOMbIO VDA.
[J1aBHOM 33/1a4Y€H JAHHOM OO6pabOTKH OBLIO
YBEIUYEHHE CKOPOCTH 3aKa4KU. JI0 00paboTKH
CKBaXKMHA A 1of1aBana 572 M* /CyT IIpHU JaBIEHUHU
136 at™. 3HAYAIBHBIN AHATU3 PACIIPE/ICICHUS
TeMmnepatypsl (DTS) noarsepansi, 4T0 MUHUMAJIbHAS
CKOPOCTbD 3aKa4YKH NPUXOJUIACH HA TTIOCTIEAHUE
240 M OTKPBITOT'O CTBOJIA Iepe]; 06padboTKo. [Tocie
OPOBEJAEHUS OOPAO6OTKU CKOPOCTb HATHETAHUS
M3MEHUIACh 70 1600 M?/CyT IIPU JABJICHUU 3AKAYKU
34 aTMm.
ITocne 06pabOTKU 6bLIA IPOUIBEICHA 3ATTUCH
KOHTYpP4 HATHETAHUA C ucnonb3osanuem ['MJIC ¢ HOBOM

cucremort OKI'HKT. Pe3ynbTaTsl KApOTaka IOATBEPIUIN

MHOCTOSTHCTBO KOHTYPA HATHETAHUS C DPABHOMEPHBIM
pacipeeseHUEM OT UHTEPBAJIA OTKPBITOI'O CTBOJIA
(PUCYHOK 3).

AHanu3 JaHHBIX CUCTEMBI DTS, MONTy4YeHHBIX TOCTIE
KUCJIOTHOM O6Pa0OTKHU, HOATBEPAUII OTIIMYHOE
COBII4/IECHHE OOOUX KOHTYPOB (PUCYHOK 4). JJaHHBIA

OIIBIT ABJIACTCA OTIMYHBIM IIDUMCEPOM TOT'O, KAK TOYHBIC

JIAHHBIE, TTIOJTYYCHHBIE C TOMOIIBIO BBIIICYITIOMSIHYTOMH
CHCTEMBI B PEKHME PEATBHOI'O BDEMEHH, TTIOMOTJIN
MPAaBWIBHO CKOPPEKTUPOBATH POrPaMMy OOPAOOTKH.

NCNOJIb3BOBAHWME OKIHKT And rmac PPB
HA OPYTUX MECTOPOXXOEHNAX
Hosgas cuctema I'MIC PPB OKI'HKT 6b112 BHE/IpEHA B

CeBepHOU AMepUKe, JIaTUHCKOU AMepuKe 1 Ha CpeHeM

Bocrtoke. Hapasne ¢ onbrtoM npumenenus I'JIC PPB

¢ OKT'HKT Ha BOOZOHATHETATEILHBIX CKBAKMHAX Ha
MECTOPOXACHUHU «M» TAHHAS TEXHOJIOT U ObLIA TAKKE
ONPOOOBAHA HA SKCILTYATAIJMOHHBIX HE(PTAHBIX U
ra30BBIX CKBAKMHAX. HIKE NPUBOJUTCS KPATKOE
ONHUCAHUE ABYX Pa6OT, HA KOTOPBIX ObLIU PEATU30OBAHEI
OPEUMYIIECTBA TEXHOIOTUH.

Pa6oTa A. OCHOBHOM IEJBIO Pa6OTHI HA
JIOOBIBAIONIYIO KOMIIAHUIO B CEBEPHON AMEPHUKE ObLIA
HEOOXOJUMOCTD NPOAHATUZUPOBATD 3(PHEKTUBHOCTD
nporpaMmsl I'PI1/3aKkaHYNBAHNA CKBAXKHUHBI C
HOMOINIBIO KAPOTAXKA. B JOo1I0OMIHEHNE HEOOXOJUMO ObLIO
OLIEHUTb BO3MOKHOCTH OIITOBOJIOKOHHBIX KAHAJIOB
O HAOIIOAEHUIO TPO(DUIA IPUTOKA B CKBAXKUHAX C
CYXHM NPUPOJHBIM I'A30M, IIPEXK/IE YEM OCYIIECTBIATD
JAIBHENINE MHBECTUIIMU B IPOEKT MECTOPOXKACHUSA
O JOOBIYE CIAHIIEBOrO I'a3a. B ciry4dae TpajuiMOHHON
TEXHOJIOTUH NTOTPEOGOBATUCH OBl 2 CITyCKO-TIO/bEMHBIE
onepanuu F'HKT: g1 u3aMepeHus pacnpeescHus
TEMIIEPATYPHI BJIOJIb CTBOJIA CKBA’KHUHBI C ITOMOIIIBIO
DTS-cucremsl u TpaguninoHHbid 'Y ICPPB. Takxe
JUISL 9TOr'O NOTPEOOBANIACH ObI MOOMIIN3ALIS IBYX
karymek F'HKT: ogHOI ¢ reo(pru3nueCcKum Kabenem
BHYTPH, BTOPO! C OIITOBOJIOKOHHBIM KA0€JIEM, 4 TAKIKE
HA3€EMHOI'O reO(PU3NIECKOrO OOOPYAOBAHUA. [1714
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Figure 3 - Injection profile recorded with the PL FOECT

decisions about their future completion programs.

Job B: In Latin America for an offshore operator,
the use of CT e-line services had been limited to highly
deviated or horizontal wells production logging,
because it had proven to be an inefficient intervention.
This is due primarily to the lack of space at the drilling
rig floor and the need to change the conventional reel
for a CT e-line reel, which resulted in several days of
waiting for a boat to transport the CT e-line reel and
increased costs for renting the drilling rig.

il

i : "
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Pucynox4 — Konmyp naznemanus, 3antuCannvlii
¢ nomousro cucmemot OKTHKT u DTS

Figure 4 — In%ectzon profile recorded with
the PL FOECT system and DTS

To overcome these limitations and to more efficiently
use available resources, the new PL FOECT system

was deployed to perform production logging in

combination with CT interventions. This innovative

technology was used in Latin America for the first time
on a completed cased hole well in an offshore C field,
by combining the use of FOECT to optimize the
cleanout and lifting of the well and to convey a PLT

to acquire and record downhole data in real time.

The sequence of the job operation was as follows:

- AFOECT with a rotating jetting tool was used to
remove the scale buildup restricting the conveyance
of the PLT tools from 4-in to 8.5-in ID in the 9-5/8-in
casing section of the well.

- The effectiveness of the cleanout run was validated by
running an X-Y caliper PLT with the new PL FOECT
system. The caliper run showed an effective ID
of 8.5-in throughout the target interval.

+ A final PL run while pumping nitrogen up to
1,000 scf/min through the new PL FOECT system
with a PLT string comprising: GR, CCL, pressure,
temperature, gradiomanometer, a centralizer, an
inline spinner, and the full bore spinner plus XY
caliper, and electronic probes for water holdup.



PEANN3AINU JAHHON KAMIIAHUHU O6bLJIA UCIIOIb30BAHA
HoBas TexHosnorus I'MIC PPB ¢ OKI'HKT. OcHOBHOM
njeer CTajlo IPUMEHEHUE CTPATETUU OJHOU CITYCKO-
NOJBEMHON ONEPALINHU JJIs BBIIIOJIHEHUS PA0OT HA
KaXKJ0H CKBA’KHUHE, YTO, B CBOIO OYEPEb, TO3BOJISIO
OBl YMEHBIIIUTD JJCHEKHBIE M BDEMEHHDIE 3ATPATHI

Ha MOOMJIU3ALUIO OOOPYAOBAHUS U TIEPCOHAIIA /115

TOOBIBAIOMIECH KOMITAHUH.

IIpubOp OTOOPAKEHHS MHOTO(PA3HOI'O MOTOKA
¢ OKI'HKT 6511 ciiyineH g nonydenus TNIC
TOPU3OHTABHOM CEKITHHU B JOOBIBAIOIICH I'A30BOMI
ckBaxkuHe. Mcnonbzosanue OKI'HKT nozsonuno
BBIIIOJIHUTD PACIPEAECIEHHOE TEMIIEPATYPHOE
KOMIUIEKCHOE uccienosanue (DTS) c nocnenyommum
I'M 32 OIHY CITYCKO-TIOIBEMHYIO OIICPALTUIO I
HOCTPOEHUS TPO(PUIA IPUTOKA (PUCYHOK 5).

C mOMOMIBIO TEMNEPATYPHOI MOZAEIN IPUTOKA
J>xoyns-TOMCOHA M IPOTPAMMHOI'O OOECIICYCHU S
MOKHO HHTEPIPETUPOBATH JAHHBIE, [IOJTYYEHHBIE
B XOJI€ U3MEPEHUA ITPOPUJIIA IPUTOKA C ITIOMOIIIBIO
cucteMbl DTS. O6€e TEXHUKHU JJ1 TPOPUITUPOBAHUA
MPUTOKA CJIAHIEBOTO I'd34 B TOPU30OHTAIBHON
CKBaKMHE ITOKA3aJIM OJIM3KUH PE3YJIBTAT, YTO
MO3BOJIUJIO AOOBIBAIONIEN KOMIIAHUY ITPUHUMATD
6osee THPOPMHUPOBAHHBIE PEHICHUS O 1AJIbHEHIITNX
NPOrpaMMax 3aKAHYMBAHUSL.

PaGoTa B. JlaTuHCKasg AMepuKa. MOpcKas
mnatdopma. TpaIuIIMOHHASA TEXHUKA I€O(PU3NIECKUX
ucciaegoBanui ¢c nomompio 'HKT ¢ kabeneMm He
HAIILIA IIMPOKOT'O IPUMEHEHHN B CKBAXKUHAX
€ 60JIBIIUM OTKJIOHEHHUEM OT BEPTUKAJIHN UJIU
TOPU3OHTAIBHBIX CKBA)KMHAX ITO IIPUYHHE CBOEH
HEI(PPEKTUBHOCTU. DTO CBI3AHO C HEJJOCTATKOM
IPOCTPAHCTBA HA OYPOBOM VIO A/IKE I11ATHPOPMBI
U HEOOXOJUMOCTBIO 3aMeHbI KaTymkyu 'HKT 6¢e3
KabeJis U151 BBIIIOJIHEHU S TPAJUIJMOHHBIX PA60T Ha
Karymky 'HKT ¢ reopusndeckum KabeseM, 4TO BJICUET
32 COOO AOINIOJIHUTENIBHBIE 3aTPATHI 11O BDEMEHU Ha
poctasky BTopot Karymku T'HKT u npocTor 6ypoBoit
1aT(MOPMBI M yIOPOXKAHUE €€ APEH/IBL

JJ1a mpeofonenns JaHHbIX OTPAHUYEHNH U C LIEIbIO
6oiee 3pPEKTUBHOIO UCTIOIb30BAHUS UMECIOIIHUXCS
pecypcos HoBast cucreMa OKI'HKT 6b11a MOOUIN30BAHA
st nposegenus F’NJIC B coueTaHuu ¢ 06paboOTKOM
ckBaxUHBI ¢ THKT. DTa THHOBAITMOHHAS TEXHOJIOT U
Oblj1a BIIEPBBIE UCITOIb30BAHA B JIATUHCKOM AMEPHKE HA
06CAKEHHOU CKBAXKMHE O(PIIOPHOI'O MECTOPOXKIEHHS «C»,
o6beuHsaa OKI'HKT 715 OITUMH3AITUY IIPOMBIBKHU
U MHTEHCU(PUKALIUU CKBAKHHBI U ITposejeHue I'JIC
JULS TIOJIYYEHU S 3A60MHBIX IAHHBIX B PEXXIME PEATTBHOTIO
BpeMEHU. Pa6oTa Ipoucxoamnia B CJIEAYIOMEH
MIOCIE/IOBATEIBHOCTH:

- Ha nnepsoMm dTane OKI'HKT c Bpamiatomnieiics
I'UAPOMOHUTOPHOM HACA/IKOM 6bLJIA UCIIOIb30BAHA
JULSL YIAJIEHU S OTJIOKEHUI, IPESATCTBYIONUX
NPOXOK/AeHUIO Tpu6opos I'M/IC 1151 pacIupeEH s
IIPOXOJHOTO AuamMeTpa ot 4” 10 8.5 B

technologies

The removal of the scale prior to deploying the PLT
string, as well as the pumping of nitrogen during the
logging operation, was crucial to ensure the well could
be logged in flowing conditions. The PLT data was
used to perform a dynamic evaluation of the well and
to determine the water entry zones in the relatively
long perforated interval. The new PL FOECT system
allowed these interventions and logging operation to
be performed with the same equipment spread and
personnel requirements on a drilling rig where space is
tight, improving the overall efficiency of the operation.
The PL analysis proved advantageous for the operator
in deciding whether to demobilize the drilling rig from
that reservoir and avoid drilling an additional five wells
forecasted for that area.

SUMMARY OF PLIN FOECT

IMPLEMENTATION IN THE FIELD
The deployment of the new PL FOECT system

currently in the Middle East, Asia, and North and Latin

America, has enabled the following observations:

-+ Over 90% of the wells are horizontal, needing CT
or an alternative tractor system to deploy the PLT.

- AFOECT intervention prior to or after the PL
operation occurred in a majority of the applications.

- Over 60% of the operations involved a combination of
DTS with PLT in the same run for production profiling
to understand the reservoir production characteristics
better.

-+ No job failures occurred in over 400 operating hours
related to the new system design. This result reinforces
the reliability of the system.

CONCLUSIONS
The main technical and operational benefits that

the new PL in FOECT brings to the current workflow

include:

+ Multipurpose CT string allows utilization for logging
and conventional treatments, eliminating the
redundancy of strings at the location.

- The new system eliminates the need for a standard
logging acquisition system, typically a logging truck.

+ Reduces the personnel requirements associated

[Ae— T L
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Pucynox 5 — Cpaenenue npopuiuposanus npumora
mexncoy cucmemori DTS u IT'H/[C c OKTHKT

Figure 5 — Production Profiling comparison between
DTS and PL conveyed with FOECT
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3KCILTyaTAIJMOHHON KOJIOHHE InaMeTpom 9 5/8”.

- [ npoBepKU 3(PPEKTUBHOCTH IPOMBIBKH OBLIT
cnymeH npubop I'MJIC XY-kaBepHOMED € HOBOH
cucremort T'MJIC OKTHKT. Pe3yabTaTsl IOATBEPAUIN
JOCTATOYHBIN IPOXOAHOU JUAMETP B UHTEPECYIOLIEM
nHTEpBaIC — 8.5%

+ Ha 3aKJII0YUTEIBHOM 3TATE ObLI CYIEH IPUOOP
I'MAC ¢ OfHOBPEMEHHOM 3aKAYKOU 430Td C PACXOA0OM
710 28 M*/MuH ¢ npuMmenenueM cucrembl OKTHKT
¢ THKT ¢ reopusznyeckum Kabesaem, BKIIOYAI0NEH
B ce0Os: ramMa-kapoTax (GR), mokarop mydT (CCL),
JIaBJIEHUS, TEMIIEPATYPEL, AU(PPHEPEHITUATBHBIA
CKBA’>KUHHBINA MAHOMETP, LIEHTPAJIN3ATOP, IMHEHUHDBIA
pacxopomep (inline spinner), HOJIHOIPOXOAHOMN
pacxopomep € XY-KaBEPHOMEPOM, JIEKTPOHHbIH
CEHCOP JIJISI UBMEPEHU S OOBEMHOI'O COAECPAKAHUS BOABL
YianeHue OTI0KEHUN B CTBOJIE CKBAXKUHBIL IIEPE],

npoxoxeHueM npud6opos I'MIC, a TAKKE 3aKa4Ka

a30Ta B npouecce 'Y 6b1711 KpUTHUYHBI 17151 BBIITIOJTHEHU ST

KapOTaka B PAOOTAIOIIEH CKBaKUHE. [TonmydeHHbIE

JIAHHBIE OBLIA MUCIIOJIb30BAHBI JJI1 AHAIN34 CKBA’KUHBI

B IMHAMHUYECKOM COCTOSHHHU U ONPENETIEHUS 30HBI

NOCTYIJIEHHS BOJBI B TPOJO/KUTEIBHOM HHTEPBAJIE

nepdopanmu. Hosas cucrema TNJIC ¢ OKI'HKT

MO3BOJINJIA BBITIOJTHUTb OOPA0OTKY CKBAXKUHBI U

reo(pU3nIeCKue UCCIEJOBAHMNSA ITPHU HAJIMYHHU TOT'O KE

060PYNOBAHUA U IEPCOHAIA B YCJIIOBUAX OTPAHUYEHHOTIO

MPOCTPAHCTBA HA MOPCKOI 6yPOBOI IIIAT(POPME,

YTO MO3BOJIMJIO IOBBICUTD O6IIYIO 3(P(PEKTUBHOCTD

onepanuu. AHaJIN3 pe3yabpratoB 'Y nogrsepaul

CBOU IIPEUMYIIECTBA JJ1s1 JOOBIBAIOIEN KOMITAHHUH B

NPUHATHH PEMIEHUA 00 OCTAHOBKE OYPEHUS U PEIIECHUSA

MU306€XKATb OYPEHHUA AONIOTHUTEBHBIX ITATH CKBA’KHH B

TOM ParioHe.

NTOT MPUMEHEHUNA TMAC C OKIHKT
Hcnonbp3oBaHuE HOBOU CUCTEMBI HA CpesiHeEM BOCTOKe,

B Azuu, CesepHod U FOKHOU AMEPUKE ITO3BOJISAET

CENATD CJIEAYIOINE BBIBOJDL:

- 605ee 90% ropu30HTAIBHBIX CKBAKHMH TPEOYIOT
ncnosnb3zoBanus F'HKT uiy abTEpHATUBHOI CHCTEMEI
«TPaKTOPOB» M1 nnposegenus I'NJC.

+ OKTHKT B O0JIBIIMHCTBE CBOEM UCTIOIB3YIOTCS JJO UIH
nocue I'MIC.

- Bosee 60% paborT 1o mpodUIANPOBAHUIO IIPUTOKA
BKJIIOUAIOT B ce6s1 coueTanue DTS ¢ npudopom I'JIC
32 OJJHY CIIYCKO-TIOYbEMHYIO ONIEPALIHIO IS H0OIEE
IIOJIHOT'O IOHUMAHU S CBOCTB IJIACTA.

+ Hu ogHOM cepbe3HOI NOJOMKHU HA IPOTSKEHUU O0JIee
400 4yacoB HApPaOOTKH, CBI3AHHOM C HOBOHM CUCTEMOM,
HE [IPOU3OIILIO, YTO IOATBEPKIAACT HANEKHOCTD
CHUCTEMBL

3AKJTIOYEHUE

Hogas cucrema T'MJIC ¢ OKI'HKT no3Bosinia
MIPUBHECTH B UHyCTPUIO HOBBIE TEXHUYECKHUE U
ONEPAIIMOHHBIE TPEUMYIIECTBA:
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with further interventions and handling additional

equipment like the logging truck.

+ Number of mobilizations of equipment to the well site
can be optimized, causing a positive impact, not only
economical but also on the environment.

+ The systems provides versatility to the well
intervention cycle by making easier a short term
planning of a logging operation on CT in case is
required. In other words, more information and
data from the wellbore and reservoir can be easily
accessed.

The PL in FOECT field experience has allowed the
identification of features and improvements that could
enhance the expansion of applications in the industry.
The most important are:

+ The system needs to be made compatible with
CT hydraulic tractor and other extended reach
technologies. A flow through capability version would
address this need.

+ The system needs to allow the measurement of
reservoir saturation for Sigma and Carbon/Oxygen or
water flow logs.

All these benefits, positively impact the Well
Intervention process in the following ways:

- The system makes more accesable information and
data from the wellbore and reservoir. This mean that
better decisions can be made to restore, improve and
manage the well performance.

+ The optimization of resources, equipment and
personnel, brings the intervention cost down
significantly.

+ The ability to perform multiple applications in
the same mobilization, logging and stimulation
for example, shortens the time the well is
underperforming, enhancing the project financial
performance. ©

The authors thank Schlumberger for permission to publish and
present this paper. The authors would also like to acknowledge
the efforts and contributions of all field personnel involved

in the implementation of the new technologies and practices
referenced in this paper.

NOMENCILATURE

BHA Bottombole assembly

BPD Barrels per day

CCL Casing collar locator

CcT Coiled tubing

DTS Distributed temperature survey
e-line | Electricline

ERW Extended reach well

FOC Fiber Optics Carrier

FOECT | Fiber Optics Enabled Coiled Tubing




* HaJIOKALIMHX BO3MOXKHO UCIOIb30BAHUE
MHOTO(PYHKITMOHAIBHOM KOJIOHHBI 'HKT Kaxk i1
BBIIIOJTHEHU A F€O(PU3UUIECKUX UCCIENOBAHUM, TAK U
JULSL TPAIULIUOHHBIX PA0OT, YTO MO3BOJISIET COKPATUTD
UBJIHIITHEE KOJTNMYeCcTBO KOoHH 'HKT Ha mokanuy;

* MO3BOJISIET OTKA34ThCA OT UCIIOJIBb30BAHUS
CTaHJJAPTHOI'O reO(PU3NIECKOTO OOOPYAOBAHMU,
HAIIPUMEP KAPOTAXKHOIM CTAHIINY;

* CHMIKAET KOJTUYECTBO TPEOYIOMETOCS HA JIOKAIITUU
IIEPCOHAIA, KOTOPBI HEOOXOAUM /1151 BBITIOJTHEHU A
PaboThI U OOCITYKUBAHHUSA JOIOJIHUTEIBHOTIO
060pYOBAHUS;

* KOJIMYECTBO MOOUIU3AINEI OOOPY/IOBAHUS HA
CKBAKMHY MOXET OBbITh ONTHUMU3HUPOBAHO, YTO
IIPUBHECET MOJIOXKUTENBHBIA ACTIEKT HE TOIBKO C
3KOHOMMYECKOI CTOPOHBI, HO U C TOYKHU 3PEHUS
BJIMSHUS HA OKPY’KAIOILYIO CPELY;

* CHCTEMA ITO3BOJISIET BHECTU OOJIBIIE PA3HOOOPA3US B
BHU/JIBI PA6OT, ieNIast KPATKOCPOYHOE IIIAHUPOBAHUE
reopusnydeckux uccaegosanmi Ha FTHKT 6onee
IIPOCTBIM. JIpyTMMHU CJIOBAMH, IO CKBA’KHMHE MOXET
OBITh IOJIYYEHO OOJIBIIE TAHHBIX.

OmnprT ucntonb3oBanusa I'NMIC ¢ OKT'HKT no3Bomser
OIIPENENINUTD JOCTOUHCTBA U YIIy4YIIEHUS, KOTOPBIE
MO3BOJIAIOT PACHIUPUTD OOIACTH NIPUMEHEHN S HOBOU
TEXHOJOrNU. Hanbonee BaKHbIE U3 HUX:

* HEOOXOAUMO PACCMOTPETH BO3MOXKHOCTD
Ucronb3oBanusg cucteMel ¢ 'HKT ¢ rupaBindeckum
«TPAKTOPOM» M IPYTUMHU TEXHOJIOTUAMH JJI1
JIOCTHKEHU S OOIBIIUNX ITTyOUH. OCHOBHAS IIPOOIEMA
IIPU 3TOM — 3TO BO3MOKHOCTD OCYIIECTBIATD
IIPOKAYKY YEPE3 TAKOT'O POAA NIPHUOOPBI;

* HEOOXOAUMO PACCMOTPETH BO3MOXKHOCTD
M3MEPEHNA HACBIIEHNU A I171ACTA /1714 Sigma,
CHEKTPOMETPHUYECKOTIO UMITYJILCHOT'O HEMTPOHHOI'O
KapOTA>Ka UJIX KAPOTAKA B ITOTOKE BOJBL.

Bce nmeromuecs IpenMyIecTsa MO3BOIAIOT
YIY4HIUTD 3PPEKTUBHOCTD IPOBEAECHUS PAOOT B
CKBAKMHE:

+ cucreMa ienaet 60see JOCTYIIHOU NH(POPMAIUIO U
JIAHHBIE TI0 CKBAKHUHE U PE3EPBYAPY, YTO NO3BOJIAET
IIPUHUMATB 6051€€ OOBEKTUBHBIEC PELIEHUS B XO/I€
SKCILTYyaTAIUH CKBAKUHEI,

* ONTUMM3ALUA PECYPCOB, 060PYJOBAHNA U IIEPCOHAIA
3HAYUTEJIBHO CHUXKAET CTOUMOCTD OIEPALINH;

* BO3MOKHOCTD BBIIOJTHATH HECKOJIBKO
TEXHOJOTMYECKUX ONIEPAITHIT 32 OTHY MOOHIU3AITUIO
(manpumep, ' 1 cTUMynALs) IO3BOJAET
COKPAaTUTh BPEMSI ITPOCTOS CKBA’KMHBI U IIOBBICHUTH
3KOHOMMYECKYIO 3(PPEKTUBHOCTD BCETO IIPOEKTA
B IICJIOM.

technologies

gpf Gallons per foot

HS Hydrogen Sulfide

2

Hcl Hydrocbloric acid

MBWD | Thousand barrels of water per day

MD Measured depth, ft

OD Outside diameter

OLA Optical logging adapter

PL Production logging

PILT Production logging tool

POOH | Pull out of bole

psi Pounds per square inch

PwWI Power water injector

RIH Rumn in bole

D Total deptb, ft

VDA Viscoelastic Diverting Acid

WHP Wellbead pressure
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TEXHOJIOT'NH

TexHonorua rmponecKoCcTpymHomn
nepdropaymm 3KCcNNyaTalMoOHHON KOJIOHHDbI
ISOJET npu mcnonb3oBaHum FHKT

M c nocneaywowum npoeegenuem ren

ISOJET Technology of Sand Jet Perforation
of the Production String With the Use

of Coiled Tubing Followed by Hydraulic
Fracturing

Cranucnas 3ATPAHUYHBIN, Esrennii KASAKOB, Anexcanap KA3BAKOB, 00O <I'patikan Bexn CepBuc>
Stanislav ZAGRANICHNY, Yevgeniy KAZAKOV, Alexander KAZAKOYV, Trican Well Service Ltd

€XHOJIOTUH I'UIIPONECKOCTPYHHOI'O BO3JEHUCTBUA

UCIIOJIb3YIOTCA B PA3JIMYHBIX OTPAC/IAX

IIPOMBINUIEHHOCTH YK€ CPABHUTEIBLHO
TNPOAOIKUTENIBHOE BPEMSI.

and jet impact technology has been used in

different sectors of industry for relatively long

period of time. In oil and gas sector, despite
theoretical publications made by Soviet and then

B HEe(TEra30B0OI MPOMBIIUIEHHOCTH, HECMOTPS HA
OYOIHKALTUAIO TEOPETUYECKUX CTATEN IO TEME KAK B
COBETCKOH, 4 3aT€EM POCCUUCKON HAYYHOU CPEZE, B

Russian scientists especially in the foreign trade
press, real life application of this technology has
started just recently. First of all this is attributed to

OCOOEHHOCTH 3aPYOEKHOU CIIEIMAIM3UPOBAHHOM ITPECCE,
PeaAIbHOE IIPUMEHEHUE I'UAPOIECKOCTPYHUHOM TEXHOJIOIUU
HAa4aJIOCh TOJIBKO B HE/IaBHEE BpeMsL. CBSI3aHO 3TO MPEK/IE
BCCT'O C AOCTHKCHUAMU B MCTAJTY PT'UH, ITO3BOIMBIIMMHA
Pa3paboTKy AOCTATOYHO CTOMKUX MATEPUAJIOB 111 have been developed allowing building models,
MNPHUMEHEHUS BO BPEMs IPOBEJIEHH A PAOOT B HE(PTETA30BBIX optimizing performance and predicting the results
CKBaKMHAX. Bosee Toro, B OC/IEIHUE M'O/IbL, C PA3BUTHEM of such works.
MPHUKJIAJHOT'O MPOrPAMMHOI'O OOECIIEYEH NS, TOABUIUCH ISOJET technology developed and introduced
MNPOAYKTHL TTO3BOJIAIOIINE TOCTPOEHUE MOJETIEL, by Trican Well Service Ltd is based on continuous
ONTHUMHU3ALUIO IPUMEHEHMA U NTPEACKA3AHUE PE3YIBTATA operation of the coiled tubing fleet that, besides
MNPOBEJIEHN TAKOT'O BU/1a PabOT. its main work on well completion and bottomhole

Pazpadorannad u BHepeHHas OO0 «I'parikan Besn cleaning, also performs sand jet perforation, and
Cepsuc» rexnonorus ISOJET ocHOBaHAa Ha HENMPEPBIBHON hydraulic fracturing fleet that performs reservoir
pa6ote pnora 'HKT, BEIMOTHAIOMETO TIOMHUMO OCHOBHOH hydraulic fracturing without limitations in terms
PabOoThI IO OCBOEHUIO K HOPMATTU3ALUH 32605 CKBAXKUHBI of proppant weight and other complicating factors.
€Il U THAPOINECKOCTPYHUHYIO epdopanuio, u pinora I'PIT;
BBITOJTHSIONIETO TH/IPABINYECKUI PA3PBIB IJIACTA 6€3 ADVANTAGES OF SAND JET PERFORATION
OrPaHUYEHMI IO MACCE MPOIITAHTA U APYIHUX OCIOKHAIOMIAX At the present time in order to compensate the
(HaAKTOPOB. reduction of base oil production it is necessary

. - to commission wells after drilling in the shortest

MPEMMYLLECTBA TMOPOMNECKOCTPYNHOWU possible time, in the most qualitative manner and
MEPOOPALINN with least possible cost at all stages, including

B Hacrosiiee Bpemst /1711 KOMIICHCAITUH CHHXKEHU I 6a30BOM perforating operations. Sand jet perforation has
JIOOBIYH HE(PTU TPEOYETCSA BBOJ, CKBAXKUH U3 OYpPEHUS B a number of advantages in comparison with
KPAaT4YanIne CPOKH, KAYECTBEHHO U C HAMMEHBIINMU conventional perforation methods that is why it is
3aTPaTaMU Ha BCEX ITAIAX, BK/IIOYAsA [IPOCTPEJIOYHO- becoming more and more popular. They are mainly
B3pbIBHBIE pa60THI (I1BP). 'naponeckocTpyriinas nepgopanus related to the necessity of subsequent reservoir
HE(PTETra30BbIX CKBAKUH 00JIAJIAET PAAOM IIPEUMYIIECTB hydraulic fracturing operation to increase well
IO CPABHEHHIO C TPAJIUITUOHHBIMU Meioiamu [1BP, uTo productivity and also related to higher time and
OOBACHSAET POCT NOMYIAPHOCTHU TAKUX PAOOT B ITOCJIEJHEE success requirements for such works.

the recent achievements in metallurgy that allowed
producing quite strong materials to be used during
sand jet operations in oil and gas wells. Moreover,
over the recent years new software products
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BpeMs. CBA3aHbBI OHU IIPEXK/IE BCETO C HEOOXOJUMOCTBIO
HOCIEAYIOUIErO IPOBEACHUS PAOOT O TUAPOPA3PHIBY IIJIACTA
JUISL yBEJIMYEHUS IPOU3BOAUTEIBHOCTH CKBAKHUH

U YBEJIMYEHUEM TPEOOBAHUI K CPOKAM U YCIEITHOCTH

3TUX PAOOT.

AGpa3sMBHBIE CMECH IPUMEHSIOTCS [T PE3KU
u niepgoparun HKT ¢ BBICOKOH TOYHOCTBIO U
3(pPEKTUBHOCTBHIO, B TOM YHCJIE U IPHU BTOPUYHOM BCKPBITUH
NPOAYKTUBHBIX INIACTOB. OCHOBHAA 34/1a93 BTOPUYHOI'O
BCKPBITHSA — CO3AAHUE TUIPOAUHAMNYECKOMN CBA3U MEXKY
CKBA>KHUHOI U TIJIACTOM 6€3 MOBPEXKICHUS KOJJIEKTOPCKUX
CBOYICTB IIPU3A00MHO 30HBI U 6€3 3HAYUTC/IbHbIX
Jneopmaniyii 06CaJHOM KOJIOHHBI U IIEMEHTHOI'O KAMHSL.
Perienue 3101 33,1241 O6ECIIEUMBAECTCS BBIOOPOM METO/IA
nep@opaiuy, Cpeasl, TUIOPa3Mepa nepgoparopa u
IUVIOTHOCTHU nepdopauuu. [Ipu ruiponecKOCTPyUHON
nepdopannuyu 06pa3oBaHUE KAaHAIA OCYIIECTBIIACTCS 34
CYET THPOMOHUTOPHOTO 3(P(PEKTA BBICOKOCKOPOCTHOI
CTPYH, COACPKAIIECH A0Pa3UBHBIN IIECOK. [IpH TaHHOM
CIOCOOE BCKPBITUSA MPAKTUYECKH UCKITIOYAETCA
OTPHILIATEIBHOE BO3/ICVICTBUE B3PBIBHBIX HATPY30K HA
IUTACT Y HA 9KCIUTYaTAIIMOHHYIO KOJIOHHY, 4 ITOJTy4d€MBIE
OTBEPCTHUSA 3HAYUTEBHO OOJIBIIIE, YEM ITPU UCTIOJIB30BAHUHN
KYMYJISITUBHBIX 32PAI0B IPH AHAJIOTMYHBIX YCIOBUAX
(B IEPBYIO OYEPEND — TUIIOPa3Mep nepgoparopa). I1pu
HOCJIEAYIOEM NTPOBEAcHUN padoT 1o I'PIT 310 03HAvaeT
OTCYTCTBHUE IIPEXKIEBPEMEHHON OCTAHOBKH 3aKA4KH, 4
CJIEOBATENBHO, MOBBIMIEHHUE YCIIEMTHOCTUA PAOOT.

KacarepHO HEO6XOAMOI'O BDEMEHU HA ITePpPOpaLHIO
U OLICHKH 3(PPEKTUBHOCTU I'HJIPOIIECKOCTPYHHOM
nepgopanmu 1o cpaBHEHUIO ¢ ITBP Ha Tpy6ax HEO6XOAUMO
PaccMOTPETD BECh LIMKJI ITPOBEAEHUA PAOOT. Be3yC/I0BHO,
HETIOCPEACTBEHHO HA THPONECKOCTPYUHYIO IEPHOPALTHIO
3aTpaynBacTCs 60bIIE BpeMEHHY, yeM Ha [1BP ¢ B3pbIBHBIMU
WJIN KYMYJIATUBHBIMHA IEP(POPAITUOHHBIMUA CHCTEMAMM.
Opnako nnpumeHeHre THKT o3BOsIET COKPaTUTb BpEMSI Ha
CITYCKO-TIOJTbEMHBIE OINEPALINH, 4 TAKXKE HA CITYCK B CKBAXKHUHY
6€3 IIPEABAPUTENBHOI'O ITTYHIEHMS 10 CPABHEHHIO CO CTAHKOM
KPC. Takke OTCYTCTBYET HEOOXOAUMOCTD B [IPUBJICUCHUN
reopuznydeckor napTuu s IIBP, Tak Kak Bce paboThl
BbINONHAIOTCA Opuraoii THKT. Kpome Toro, orcyTcTBrE
B3PBIBOONACHBIX MATEPHUAJIOB CYHIECTBEHHO CHHUKAET PUCKU,
BO3HMKAIOIIME ITPU HAXOX/IEHHUU UX HA IIJIOMIAKE
U B CKBAKUHE U, COOTBETCTBEHHO, ITOBBIIIAET
06€30IaACHOCTD PabOoT.

B 11€710M MOYKHO YKa3aTh HA TOT (DAKT, YTO CDOK OCBOCHUS,
BKJIIOYAIOIUH ITIOATOTOBKY CKBaXMHbI K ['PIT, mposenenue
I'PIT, mpOMBIBKY CKBA’KMHBI, CITYCK-MOHTaX OLTH ripu
nposeaeHuU I'PIT 10 OOGBIYHOM TEXHOIOIMHU 1J151 CKBAKUH
CTPEMs IJIACTAMH COCTaBAET 30—32 JHA, TOIJA KAK I10
Texnosoruu ISOJET on cocrasiseT 8—12 THETN.

TPEBOBAHUA K XXUOKOCTAM U MATEPUANTAM
TpebOBaAHUS K 3aKAYKE A0PA3UBHBIX CMECEH C BBICOKUMU
pacxogamu yepe3 HKT manoro auaMeTpa, B KOHTEKCTE
JAHHOIM cTaTbu — THKT, orrcansl eine B KoHie 1960-x,
4 IMEHHO B ACTIEKTE TEX 33/1a4, KOTOPBIE BOZHUKAIOT ITPH }

technologies

Abrasive compounds are used for highly-efficient
and highly-precise tube cutting and perforation
including repeated opening of the productive
reservoirs. The main task during repeated reservoir
opening is to create hydrodynamic link between the
well and the reservoir without damaging porosity
and permeability properties of the bottomhole
area and without considerable deformation of the
casing and cement stone. This task is resolved by the
selection of the perforation method, medium, size
and type of the perforator and perforation density.
During sand jet perforation the hole is formed due
to water jet effect produced by high-speed water
stream containing abrasive sand. This perforation
method allows eliminating negative impact of
explosion loads on reservoir and production string
and obtained holes are larger in size than in case of
shaped charge application under similar conditions
(first of all — type and size of perforator). During
the subsequent hydraulic fracturing this means
prevention of premature injection stoppage and,
consequently, increasing success of the operation.

In order to assess the time needed for perforation
and efficiency of sand jet perforation compared
to other perforation methods we need to consider
the whole operation cycle. Certainly, performance
of sand jet perforation requires more time than
perforation with the use of blast or cumulative
(shaped) perforation systems. However, coiled tube
allows reducing tripping time, and, unlike workover
rig, coiled tube can be run into the well without
preliminary well killing. Also there is no necessity
in involvement of a geophysical crew in perforation
operation, as all the works are performed by the
coiled tubing crew. Besides, absence of explosive
materials on the site and in the well reduces related
risks and, consequently, improves the operational
safety.

Generally, we can mention the fact that well
completion time, including well preparation for
hydraulic fracturing, performance of hydraulic
fracturing, well clean out and installation of ESP, for
wells with three formation zones is 30—32 days if
conventional hydraulic fracturing technology is used
and 8—12 days if ISOJET technology is used.

REQUIREMENTS FOR LIQUIDS
AND MATERIALS

Requirements for injection of abrasive slurries
through small-diameter tubes (in the context of this
article — coiled tubing) were described back in late
1960-s, particularly, in terms of the tasks related to
planning of operations in deep wells (more than
6,562 feet) and selection of both carrier fluid and the
abrasive materials to achieve the required properties.
If we analyze in detail fluid stream at different parts
of its way, we can make a conclusion that when fluid }
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TEXHOJIOT'NH

IUIAHUPOBAHUU PAO6OT HA INMYOOKUX CKBAKMHAX (bosiee
2000 M) 1 BBIOOPE KAK HECYIIUX JKMIKOCTEMN, TAK U CAMOT'O
A0PA3UBHOIO MATEPUAIA /11 JOCTHKEHUS TPEOGYEMBIX
CBOUCTB. [IpH JIETATTBHOM aHAJIN3E IOTOKA HA PA3ITUYHbBIX the fluid needs to pass through low-pressure hoses
YYACTKAX TYTH 3AKA9YKU MOXKET OBITDH C/IEJIAH BBIBOJ O TOM, where higher viscosity is required to keep the sand
4TO IPU NPOXOXKACHUHM CMECH YEPE3 CMECUTEIBHYIO EMKOCTBD, suspended and then the fluid needs to pass through
HACOCHBIH arperar, TnHuu o6sa3ky, THKT u 3aTrpyoHoe the coiled tube where lower viscosity and friction
HPOCTPAHCTBO CKBAKHUHBI TAPAMETPBI CMECH JTIOJIKHBI reduction under high consumption of injection fluid
COOTBETCTBEHHO PA3IU4aThCs. TaK, CMECh JOMKHA TPOXOAUTD and circulating pressure restrictions are required.
4yepes NIIAHTY HU3KOTO JIABJICHUS, I7I€ HEOOXOIMMA 601ee When the works are performed in horizontal wells,
BBICOKA4 BA3KOCTD JKHUJIKOCTH JIJIA OAAEPKAHUA [IECKA BO where fluid is transported to a coiled tube under low
B3BEILICHHOM COCTOSIHUH, 3aTeM — yepe3 'HKT, circulating pressure, suspending properties of the
I7Ie TPEOYETCS MOHMKEHHAS BA3KOCTb M CHUYKEHUE TPEHUSA carrier fluid become even more critical. Therefore,
IIPYU BBICOKHX PACXOAAX 3aKAYKHN U OI'DAHUYEHUAX 110 carrier fluid shall have pseudoplastic properties
[UPKYJIALMOHHOMY JaBJIEHUIO. [Ipy TpOBEAEHUH PAOOT B ensuring that sand is suspended at all stages of
TOPHU3OHTAJIBHBIX CKBAXKMHAX, I7I€ CMECh TPAHCIIOPTUPYETCS injection process and ensure reduction of friction

B 'HKT npu HU3KOM LUPKYJIAITMOHHOM JIABJICHUH, to maintain the circulating pressure in a coiled tube
VAEPKUBAIOIINE CBOMCTBA HECYIIEN XKUJKOCTU CTAHOBATCS below the threshold limit (usually no more than

ele 0osee KPUTUYHBIMA. TAKUM 06Pa30M, HECYIIAS 4,262 psi). When selecting chemicals to prepare
SKHJIKOCTD JTOJIKHA 001a42Th ICEBAOIIIACTUIYHBIMU carrier fluid it is also necessary to take into account
CBOHCTBAMH, OOECIIEYUBAIOITUMH MTOAJIEPKAHUE IIECKA BO medium temperature parameters both on the
B3BELIEHHOM COCTOSIHUH IIPU NIPOXOKIEHNM BCEX YYACTKOB surface and at the bottomhole.

Ha IIYTH 3aKAYKH, 4 TAKKE CHIDKEHNE TPEHUS 11 KOHTPOJISA As for the abrasive sand, we considered many
LUPKYJIALHUOHHOrO Aasienus B 'HKT Ha yposHe, He options of both proppants of different unit size and
MPEBBIIAIONIEM IPEJETBHBIE 3HAYEHN (OOBIYHO HE 6051EE the ordinary quartz sand. Finally we selected quartz
290 atm). ITpu nogbope XUMPEATEHTOB JJ1A TOTyYEHU A sand of 35—40 unit size as having the best abrasive
HECYIIEN )KUJIKOCTU HEOOXOIUMO TAKKE YUUTHIBATD properties in the context of its application for sand
apamMeTPhl TEMIIEPATYPBI CPEABI KAK HA [IOBEPXHOCTH, jet perforation with the use of coiled tubing and

TAaK 1 HA 3200€ CKBA’KHHBI. available perforator.

B KauecTBE A6PA3UBHOIO [IECKA PACCMATPHUBAJIOCH
MHOKECTBO BAPUAHTOB KAK ITPOMITAHTA PA3TTHYHOI'O
THUIIOPA3MEPA, TAK 1 OOBIYHOI'O KBAPIIEBOT'O [TECKA.

B KOHEYHOM HTOTE BBIOOP OBLII OCTAHOBJIEH HIMEHHO HA
KBapLIEBOM IIECKE C TUITOPA3MEPOM 35—40 KaK 06J1a/1AI0IIEM developed and is currently using a 2.126-inch tool.
JIyYITMMH 40PAa3UBHBIMHM CBOUCTBAMHU B KOHTEKCTE €TO Sand jet perforator is a body made of steel alloy
NPUMEHEHUA IS LIEJIEU THAPOIIECKOCTPYMHON Nepopariuin with three jet nozzles of hard alloy with 120 degree
¢ THKT 1 uMeomuMcs B HAIMYUHU IEPPOPATOPOM. phasing. Jet nozzles are axially spaced 59 inches
apart. When the slurry is pumped through the
nozzles at the rate of 260 1/min the speed

of the jet stream reaches 190 m/sec under the rated
pressure of 3,674 psi. Permissible injection mode
provides for slurry consumption in the range of
230-340 1/min. Recommended time for one cutting
is 12—15 minutes for 4.252-inch liner, in 5.748-inch
string — around 20 minutes.

Generally, bottomhole assembly includes the

passes through the blending unit, pumping unit,
wellhead pipelines, coiled tube and well annular
space, slurry parameters shall differ accordingly. So,

BOTTOMHOLE ASSEMBLY PECULIARITIES

Sand jet perforator is one of the main elements
of the ISOJET technology. Trican Well Service Ltd

OCOBEHHOCTW 3ABONHOWN KOMIMOHOBKHU
I'naponeckoCTpyuHbINA IEPGHOPATOP ABIAECTCA OAHUM U3
OCHOBHBIX 371eMeHTOB TexHosioruu ISOJET. B Hacrosee
Bpems kommanuei Trican Well Service Ltd pazpadoran
U UCTIOIB3YETCS UHCTPYMEHT TUIIOPA3MEPOM 54 MM.
I'uaponeCcKOCTPYUHBIN HEPPOPATOP NPEACTABIAET COOOH
KOPITYC U3 CTAJIBHOTO CIIJIABA C TPeEMS (POPCYHKAMH U3
TBEP/BIX CIIABOB C (pa3upOBKOI 120 rpag. POpCyHKHU

TAKXKE OTCTOAT I10 OCH JIPYT OT APYI'd HA PACCTOAHUU
15 cm. IIpu npokaydke yepes POPCYHKU C pACXOJIOM
260 71/MUH CKOPOCTb CTPpyU gocturaeT 190 m/c mpu

following: coiled tubing adapter, double petal
check valve, mechanical disconnector, hydraulic
centralizer, sand jet perforator, circulation nozzle.

pacyeTHOM JaBiaeHuU 250 aTM. JJOITYCTUMBIH PEXKUM 3aAKAYKHU Maximum bottomhole assembly size is 2.146 inches.
BO BPEMS PAOOTBI IPEyCMATPUBAET PACXO/, IO JKUJKOCTU B
unrepsaie 230-340 j1/MuH. PEKOMEHAYEMOE BPpEMS HA OGHY
pe3Ky cocTasngeT 12—15 MuH 7711 XBOCTOBHKA 108 MM,
B KOJIOHHE 146 MM — OKOJIO 20 MHH.

B nenom komnonoska Hu3a 'HKT npeacrasiser co60rt
caepyroniee: nepexogHuk 'HKT, ABOHBIE IENEeCTKOBBIE

WORKS ON VERTICAL WELLS

For the moment we have conducted more than
80 hydraulic fracturing operations using ISOJET
technology at more than 30 wells of “A” oilfield
in Western Siberia. On average, on each well 3

OOpPATHBIE KJIATIAHBL, MEXAaHUYECKHUH PA3bEAUHUTEID,
TUAPABINYECKU LIEHTPATOP, TN POIIECKOCT PYMHBIH
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hydraulic fracs were done. The sequence of a typical
operation is specified below.



nep@dopaTop, HUPKYIAIUOHHYIO HACAAKY. MaKCHMaJIbHBIN
pa3Mep KOMIIOHOBKU 54,5 MM.

NPOBEAEHUE PABOT
HA BEPTUKAJIbHbIX CKBAXNHAX

Ha cerogusnHug eHb IPOBEJEeHO 60siee 80 onepaiiuil
I'PIT no TexHosnoruu ISOJET Ha 601ee yem 30 CKBaKMHAX
MECTOPOXACHUS «A» 3armagHon Cudupu. B cpegaem
Ha KaXJJOU CKBAXMHE IPOBeAcHO 110 3 I'PIT. ITopsagok
BBITIOJIHEHU A TUITMYHON ONEPALIMU TTPEACTABIIEH
CJIEIYIOMMNM AJITOPUTMOM.

Iepen nposeaeHueM ISOJET Ha CKBAXKUHE U3-TIOJ
o6ypenus 6purajort KPC npon3BognuTCS CIIYCK U ITOCAIKA
makepa (C MPOXOAHBIM OTBEPCTHUEM He MeHee 61 MM) Hal
BEPXHUM I1T1aCTOM. [Ipu IpoBeieHNH pa6oT B 146 KOTOHHE
[IOTPEGYETCs MAKEP C MPOXOAHBIM ceueHueM 62 mm. [Tociie
CIyCKa nmakepa 1 KonoHHb! ['PTT 6puraga KPC geMonTHpYy€ETCA
CO CKBA’KMHBI M OCBOOOXK/IAE€T TEPPUTOPHIO IS PA3MEIICHUSA
Ha KycTe prnotos THKT u I'PIT.

O62a KOMIIJIEKCA TOJIOUBAIOTCA K CKBAXKUHE, U
MIPOU3BOANTCSI MOHTAK OOOPYJOBAHUSA HA YCThE. [
MHOCIEAOBATEIBHOIO IPOBEEHU Nepopanu u I'PIT
TPeOyeTCs Ha KOTTOHHYIO I'OJIOBKY YCTAHOBUTD APMATYPY
I'PIT 1 o60opynosanme T'HKT. 11151 TOro 4To68! BO Bpems I'PIT
HE U3BJIEKATD ITEP(POPATOP HA THOKOU TPYOE MOTHOCTHIO
U3 CKBAKUHBL IIPEAYCMATPUBAETCSA MOHTAXK JIYOPUKATOPA
JUIMHOU OKOJIO 2 M M1y 6710Kk0M [TBO 1 MTHKEKTOPOM.
[Tocie Jero cnepyeT CNyCK B CKBAXKUHY THOKOU TPyObl
(060pYAOBAHHON I'MIPONIECKOCTPYHHBIM ITEP(POPATOPOM),
OTOMBKA U IPUBA3KA K 326010, pa3MelnicHue rnepgoparopa
B MHTEpPBAJIe nepdopanun. [leppopanus mpoBOIUTCA
C IOMOMIBIO THPONECKOCTPYHUHOIO nNepdopaTopa,
3AKPETJIEHHOI'O HAa THOKOM TPYyOE AUAMETPOM 44 MM.

Jlanee mpon3BOAAT TOUYEUHYIO PE3KY KOJIOHHBI B MHTEPBAJIE
1acTa. Bpems 06pa3oBaHus OJHOIO KAHAJIA COCTABIIAET
OKOJIO 20 MUH, pacxof, pabodei :KUAKOCTH — 9—-10 M3,
necka — 800—900 KI. 3arpy3ka reJieoopasyIomero peareHTa
OPOBOJUTCS B KOHIIEHTPpAUK 7 1 HaA 1 M3 )xugkocTu. B cocras
pacTBOpPa BXOAUT TAKXKE CTAOMIN3ATOP IVIMH. B uHTEpBase
OpOBOAUTCS 8—9 pe30K. 32 nepdopaliueit, moce U3BJICYCHHUS
nep@opaTopa U3 CKBAKUHBL, CJIEAYET NPOBEJICHNE
TUAPOPA3PBIBA HA 3TOM ILIACTe. EC/IU B CKBAXKUHE 60J1€€
OIHOIO IJIACTA, TO Ipu npoBeacHuM I'PIT npomnsBoaaT
OTCBIIKY METO/IOM HEZIOIIPOJABKH JJO HEOOXOIUMON
IJIYOHMHBI ¥ IOBTOPSIOT BBIIIENIEPEYUCTIECHHBIE ONIEPAIAN HA
CJIeAYIOMMH N1aCT. [1o OKOHYaHuU nposeaeHus scex I'PIT
Ha cKkBaxUHE (yioToM 'HKT npou3BOAUTCA IPOMBIBKA U
OCBOCHHUE.

NMPOBEAEHUE PABOT
HA TOPN30OHTAJIbHbIX CKBAXWNHAX
Texnonorus ISOJET 6p11a 0onpO60OBaHA TAKXKE HA
TOPU3OHTAJIbHBIX CKBAXKUHAX. [OPU3OHTAIEHAA CKBAXKHMHA X
ObLIA IPOOYPEHA B HAXKEHOBCKOU 3AJIEKU C MAKCUMAJIbHBIM
YIJIOM OTXO/1a OT BEPTUKANIU 82 rpajl. B CKBaXMHY OblIa
CIyIIEHA U OOCAXKEHA IKCILTYaTAlIMOHHAS KOJIOHHA
JuaMeTpoMm 146 mM. B kauecTBe METOA BTOPHYHOTO

BCKPBITHS U OCBOEHU A GbLIO PEIIEHO IPOBECTH }

technologies

Before doing ISOJET on a well coming out of
drilling, a workover crew runs and sets a packer
(with the minimum passageway of 2.402 inches)
above the top reservoir. When working in a
5.748-inch tube string you will need a packer with
2.441-inch passageway. After packer setting and
running a hydraulic fracturing string the workover
crew leaves the location and clears the area for the
coiled tubing and hydraulic fracturing fleets to
deploy.

Both fleets are deployed near the well and
start installing equipment at the wellhead. For
subsequent conduct of perforation and hydraulic
fracturing it is necessary to install fracturing head
and coiled tubing equipment on the casing head.
In order to avoid retrieval of perforator attached
to a coiled tube during hydraulic fracturing,

a 6.562-feet lubricator is installed between the
blowout preventer and injector. This is followed by
running coiled tube into the well (equipped with
sand jet perforator), tagging and placing perforator
in the perforation zone. The perforation is done by a
jet perforator connected to a 1.732-inch coiled tube.

Then the point cutting of the string in the
reservoir interval is performed. Time required to
cut one perforation tunnel is around 20 minutes;
consumption of the carrier fluid is 9-10 m?,
consumption of sand — 800-900 kilograms.
Gel-forming agent is added in the concentration
of 7 liters per 1 m? of carrier fluid. Clay stabilizer is
also added to the slurry. Usually 8-9 cuttings are
done in the interval. After perforator is retrieved
out of the well, hydraulic fracturing is completed
in this reservoir. In case there are more than one
reservoir in the well, backfilling operation is done
by means of underflush to required depth and then
the abovementioned operations are repeated for the
next reservoir. After all fracs have been finished on
the well, coiled tubing fleet performs well clean out
and completion operations.

WORKS ON HORIZONTAL WELLS

ISOJET technology was also tested on the
horizontal wells. Horizontal well X was drilled to the
Bazhenov formation with the maximum deflection
angle of 82 degrees. A 5.748-inch production
string was run into the well and cased. A three-
stage ISOJET hydraulic fracturing was selected as a
method of secondary opening. Coiled tubing was
used at the stage of preparing well for the hydraulic
fracturing, opening the producing formation and
preparation of the next zone as well as during
after-frac bottomhole cleaning and completion
operations. The preparatory stage included wellbore
callipering, coiled tube depth positioning and
correlation with the opening intervals. Sand jet
perforation stage included running coiled tube with
the jet perforator to the required depth, perforation, }
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WELL BENVIOA

ﬁm

120 ¢ -4
Tpexcragunnbpii I'PIT o Tecm na
npuemucmocms

Texnoaoruu ISOJET. KoMmiieKkc 100 | e & it P - r35

o f \ | 580/mun, I Wl [reemua
T'HKT 65611 324€ICTBOBAH \ Pyem = 280 amm, \ 1\ B 15
Ha CTAJUAX IIOAT'OTOBKH | V=4Mm. | \| nocne rrri.

I'PII 80 — -’ Injectivity test 6004/ paur, Pyem = |~
CKBa>KUTHBI TIOJ, , BCKPBITHSI | béfore sand et 280 amm, V=61, Los

| perforation. Injectivity test after
HPOAYKTHBHOI'O HHQCTQUH 60 . | 580 l/min, |sand jet perforation.| |
TMOATOTOBKH CJICAYIOLICH 30HBI, 1 pressure=4,115psi, [ 600 l/min, P2
| = 3 = ressure =4.115 psi.
4 TAK)KE€ HOPMAJTU3AIIUH U ! V=4 np. IS le; » ff essure 4,115 psi,
ocBoenus nmoce ['PIT. Cragus 40 Pperforation '. r15
MOATOTOBKH CKBAKUHBI : \ ,
BKJIFOYAJ1A MA6JOHUPOBAHUE 20 | N
CTBOJIA CKBAKHUHBIL, TPUBSI3KY \41“““‘ .05
I'HKT no rry6uHe 326051 1 0 i | E '
- e | wr— e | 0
KOPPEJIAITUIO UHTEPBATIOB 1aboa 0:36 1al24 02 o000 t
BCKPBITUA. CTaIUA TPOBEACHU S 20
-05

TUAPOIIECKOCTPYHHONU
nep@opanun COCTOAIA U3
cycka 'HKT ¢ nepdopatopom
J1O 32/TAHHO ITTyOUHBI,
pOBEIcHUA ITEpPOPAIINH,
OYNCTKHU UHTEPBAIA
nep@opanuy OT U3THIIKOB
MECKA, IPOBEIECHUSA TECTA HA
IIPUCMUCTOCTD U TIOAHATHUSA

on a vertical well

I'HKT Ha noBepxHOCTH g nposegenus I'PIT, criycka THKT
JUIA ONIPEAEIIEHUS TEKYIIETO 326051 U HOPMAJIU3ALIUHU T10

HEOOXOANMOCTH, F'H/IPOIIECKOCTPYHHOM nnepdopanuu

CJICAYIOIICTO MHTCPBAJIA. Cragus HOPMAJIN3ALITNH 1 OCBOCHHA

nocie I'PIT Bkito4asia (pruHAIbHYIO HOPMATU3ALUIO

BecI'T, monn / C'T weight, tons

Yemuwesoe oaenenue u oasnenue manoo sampyoa, Mpa
Wellbead pressure and annular pressure, MPa

Pacxo0 npomsie0uroti acuorxocmu, i/mur'100

Washing fluid consumption, l/min’100

I'nyouna cnyckalT, km /CT running depth, Rm

Cropocms CIIO m/mur ™ 10
Tripping velocity, m/min"10
Hupryaayuornroe oasrerue, Mpa
Circulation pressure, MPa

Pacxo0 azoma, m>/mur

Nitrogen consumption, m>/min

Pucynox 1- IIposeedenue I'lIlI c THKT na 6epmukansioil ckéanicune
Figure 1- Performance of sand jet perforation with the use of coiled tubing

cleaning perforation interval of surplus sand,
performance of the injectivity test and retrieval of the
coiled tube to perform hydraulic fracturing, running
the coiled tube to identify the current bottomhole
and clean it out if necessary, performance of sand

BCETO TOPHU3OHTAJIBHOI'O CTBOJIA CKBA’KHMHBI JIO ITTYOUHBI
HUCKYCCTBEHHOTI'O 320051, OCBOEHHNE CKBAXKUHBI 3aKAYKOI
430T4, BBIBOJ] CKBA’KUHBI HA PEKMM (POHTAHUPOBAHU A ITOCIIE
BBIXO/14 HE3AKPEIJIEHHOI'O NPOMITAHTA U Kuakocren I'PIT u3

jet perforation of the next interval. After-frac clean
out and completion stage includes cleaning the
whole horizontal leg length to the plugback depth,
well completion by nitrogen injection, bringing the

IPpU3a00HHON 30HBI.
Crazys TOATOTOBKY CKBA’KMHBI BKJIIOYA/IA
1a6JIOHUPOBAHUE CKBAXKUHBI U IIPUBS3KY I10 INTYyOUHE

3206041 J7151 BCKPBITUSA I171aCTa. [71y6rHa 326051 CKBAKHUHBI

ObL1a onipegesieHa metogaMu I'MIC BO BpeMs IPOBEICHU S

pa6oT KPC 1 yCTaHOBIJIEHA B KAYECTBE pe(PEPEHCHOM
JUISL KOoppensaunu uaTepsana cinycka FHKT. ITocne

1a6JIOHUPOBAHMS CTBOJIA CKBAKUHBIL U crniycka 'HKT o

pedepeHCHOI ITTyOUHBI JIEKTPOHHBIN U MEXAHUYECKU
Jaruuky 171yorHbl THKT Obli1v BBICTABIEHBI HA 34JJAHHOE

3HaueHue. 3atem ObL1 poussescH nogbem F'HKT no

IJIYOUHBI IIEPBOI'O MHTEPBAJIA BCKPBITH S, U HA TPyOE Obli1a
IIOCTABJICHA IEPBAsI [IBETHASI METKA. VICXO/51 U3 TOT'O, UYTO

I'HKT umeeT OCTATOYHBIN U3TUO U ITPU KAXK/IOM JIBHDKEHU N

TPYObI METKA HA [IOBEPXHOCTH MOJKET HE COBIIA/IATD C

OIIPEAEIEHHON INTyOUHOH, CITYCKO-IIOJUbEMHBIE OIIEPALIUU

BO BpEMSI KOPPEIALINY 1 IPUBA3KH UHTEPBAJIA, 4 3aTEM U BO

BPEMSI PA3MEIIEHUS I'UJIPONIECKOCTPYHHOIO HHCTPYMEHTA

CTPOrO OrPAHUYEHBI ¥ IIPOBOAATCS TOJIBKO B HAIIPABICHUN
OT MAKCUMAJIbBHOU I7TyOUHBI K YCTBIO. CXOXKHUM METOJIOM
ObLIa IPOM3BECHA KOPPEIALIMS U IIPUBA3KA BCEX TPEX

MHTEPBAJIOB.

Cra/iust BTOPUYHOT'O BCKPBITHSI METO/IOM
I'H/IPOIIECKOCTPYIHHOI epdopariuu 6bU1a POBEICHA
B CiIeAyIOmmeM nopsiake. Ilepdoparop 6bla pasmenicH
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well to the flowing regime after emersion of unfixed
proppant and frac fluids from the bottomhole zone
to the surface.

The preparatory stage included callipering and
coiled tube depth positioning to open the formation.
The bollomhole depth was identified by logging
during workover operations and this depth was
taken as a reference to correlate the interval where a
coiled tube shall be run to. After wellbore callipering
and running a coiled tube to the reference depth,
designed values were set on the coiled tube’s
mechanical and electronic depth sensors. Then the
coiled tube was pulled up to the first opening interval
and a first color mark was made on the tube. Taking
into account the fact that a coiled tube has a residual
bend and after each tube trip the color mark may
not coincide with the necessary depth, there isa
strict restriction on tube tripping both during depth
positioning and correlation and during jet perforator
placement, and such tripping shall be done only
from the maximum depth to the wellhead. Depth
positioning and correlation for all the three intervals
was done in a similar way.

The stage of secondary opening by jet perforation
was conducted in the following sequence. Perforator



H2 32/ITAHHOI [Ty6uHe 2960 M cormacHo meTke Ha THKT.
YCTaHOBJIEHA 3AKAYKA I'€JIUPOBAHHOU KUJIKOCTHU C
pacxonom 150 j1/muH piis 3amenieHust oobema F'HKT. 3atem
pacxo/ No KUJIKOCTH OBbLI YBEIHUYEH A0 230 J1/MUH, 1 ObLIA
MPOUBBEAECHA 3aKA4KA A6PA3UBHOM CMECH C 3aTPY3KOI ITECKA
TUNOPa3MepoM 35—40 B KoHLIeHTpauu 120 krHa 1 M3
HECYILEN )KUIKOCTU B TedyeHue 20 MUH. BO BpeMs 3aKauKu
LUPKYIAIUOHHOE JJABJIEHUE HAXOAUIOCh HA YDOBHE
270-290 atm n1pu Bappupyowmemcs pacxozge 230-340 j1/MuH.
[Tocne aToro npoussegeHo npunogustue THKT Ha

15 cM, 1 6BLJI2 TPOU3BEEHA BTOPAS CEPUS TEP(POPALTUOHHBIX
OTBEPCTUH, 4 3ATEM TPETHSI CEPUSI B TAKOM K€ MOPSIJIKE.
TakuM 06pa30oM, IPOU3BEECHO 9 Tep(POPAITMOHHBIX
OTBEPCTUU HA UHTEPBAJ C (PA3UPOBKOU 120 rpaj. B
uHTepsaie 45 cM. ITocne nposeieHus nepopanumu
UHTEPBAJ ObIJI HOPMAIU30BAH OT 40PA3UBHOI'O IECKA,

u 'HKT 6bU1a NOIHATA HA TIOBEPXHOCTD JJI5I IIEPEXO/IA K
craguu I'PIT.

ITocne 3asepienys I'PIT Ha 3Tanie NPpOAaBKU YaCTh
NPOMNNAHTA ObLJIA OCTABJIEHA B CTBOJIE CKBAYKUHBI B 11EJISIX
U3O0JIIMH UHTEPBAIA JJIs1 IPOBEACHUS CIEAYIOIECH
CTaA1u padboT. HenocpeICTBEHHO Nepe/] IMPOBEAECHUEM
TUJPOINIECKOCTPYHHON EPHOPALIH CIAEAYIOMIETO
UHTEPBAIA IPOU3BEACHA 3AKAYKA JIONOTHUTEIBHOM
THOPLWH IIECKA 1151 yCUJIEHHU I U30JII1IUH UHTEPBAJIA.
Craausi BTODUYHOI'O BCKPBITUS HA BTOPOM U TPETHEM
UHTEPBAIAX ObLIA IIPOU3BE/ICHA AHAJIOTUYHO OITUCAHHOMY
BBIIIIE ITPO1IECCY. CTBOJI CKBAKEHBI ObLJII HOPMAJIN30BAH,

U IIPOBEJICHO OCBOEHHUE 430TOM JI0 OIPE/ICTICHHBIX
TEXHUYECKUM 32JaHUEM NAPAMETPOB. CKBA’KHMHA BBIBE/ICHA
B PEXUM (DOHTAHHUPOBAHUSL.

3AKJTIOYEHUE
Texnomnorus ISOJET o3Bos€T NPOBOJUTH HENTPEPLIBHBIHN
LIMKJI [IOJATOTOBKU CKBAKUHBL: BCKpbITHE I1acTa — ['PIT —
ocBoenue komiekcamu I'PIT v T'HKT 1 u30erats 3a/IEpskKu
IIPU BBOZE CKBAKUHBI B 9KCIUIYATALUIO. JJOCTOMHCTBAMU
TexHosnoruu ISOJET saBasitoTcst:
* OTCYTCTBHE MAHHUITYJIALIUM C IAKEPOM, T.K. 'O IOCAKA
OCYIIECTBJIACTCS OAHH PA3 BIIIE CAMOI'O BEPXHETO IIJIACTA;
IIPOLECC NEPQPOPALTUU 3AaHUMAET HE3HAYUTEIBHOE BPEMSI,
* BCE OCHOBHBIC pAOOTHI BBIIOIHSIOTCS OHON KOMITAHUCH —
OOO <«Tparikan Bemn CepBUC»;
* HET OrpaHuYeHUIt o macce I'PIT 1 (ppakyusaM NIPOIIIAHTA.
IIposeaeHue paboT 1o TeXHOoAOruu ISOJET BO3MOXKHO
MNPAaKTHUYECKH B JIIOOBIX CKBA’KMHAX: OOJIbIIIASI KPDUBHU3HA
CKBa’KHMHDI, HAJIMYME XBOCTOBUKA (114 nnn 102 Mm) uinu
OTCYTCTBHE YCUJIIEHHON IKCILTYATAITMOHHON KOJIOHHBI
(rpynna npo4YHOCTH E) HE ABIAAIOTCA IPENATCTBUEM 14
ucnonb3oBaHus rexnonoruu ISOJET.
IMpumenenue ISOJET noka3ano cBOO 3(P(PEKTUBHOCTD
B CKBAKMHAX, ITI€ HEOOXOAMMO BCKPBITHE HECKOIBKHUX
IUTACTOB (OCOOGEHHO NPH HATMYUH MHOXKXECTBA ITPOILJIACTKOB),
KOTOPBIE HY>KHO NOABEPIHyTh ['PIT1 110 OTAE/IBHOCTH, A TAKXKE
I7I€ HECKOJIBKO ITOCJIENOBATENBHBIX onepanuii I'PI1 no3sonar
OB60NTHCHh MEHBIIIEN MACCOIM IPONITAHTA, TAK KAK OH HE
TPATUTCA HA PACK/IMHUBAHMNE ITIMHHUCTBIX IIEPEMBIYEK,
4 pa3MEIAETCA TOJIbKO B MHTEPECYIOMIUX 30HAX.

technologies

was placed at the designed depth of 9,711 feet
according to the color mark on a coiled tube. Gelled
fluid was injected at the rate of 150 1/min to fill in the
volume of a coiled tube. Then the consumption was
increased to 230 1/min, and the 35—40 sized sand
was added into the fluid in the concentration of 120
kilograms of sand per 1 m? of carrier fluid. Injection
of the abrasive slurry lasted for 20 minutes. During
injection the circulating pressure was at the level

of 3,968-4,262 psi with fluid consumption varying
from 230 to 340 I/min. After that coiled tube was
pulled up by 15 centimeters and the second interval
was perforated, and then the third one was done in
the same manner. Therefore, 9 perforation holes were
made per interval with 120 degree phasing within
the interval of 45 cm. After perforation the whole
interval was cleaned of the abrasive sand and the
coiled tube was pulled out to proceed with hydraulic
fracturing,

After the conduct of fracturing, at the squeeze
stage, part of the proppant was left in the wellbore for
the purpose of interval isolation to perform the next
stage of works. Just before sand jet perforation of the
next interval, additional portion of sand was injected
to reinforce isolation of the interval. Opening of
the second and the third intervals was performed
similar to the process described above. Wellbore was
cleaned; nitrogen completion was done to achieve
the parameters specified in the terms of reference.
The well was brought to the flowing regime.

CONCLUSION

ISOJET technology allows performing a continuous
cycle of well preparation: formation opening-
hydraulic fracturing-completion with hydraulic
fracturing and coiled tubing fleets, and avoiding
delay in well commissioning. The main advantages of
the ISOJET technology are as follows:

» No additional manipulations with a packer,
because packer is set above the top reservoir

only once.

* Perforation takes relatively little time.

 All the main operations are performed by one
company — Trican Well Service Ltd.

* There are no restrictions in terms of proppant
weight and size.

ISOJET technology can be applied in almost all
wells: great well curvature, presence of liner (4.488
or 4.016 inches) or absence of reinforced production
string (E grade) — these are not restrictions for ISOJET
application.

ISOJET proved its efficiency in the wells where
several formations need to be opened (especially if
there are a lot of interlayers) and fractured separately,
aswell as in the wells where several subsequent
frac operations will allow reducing the amount of
proppant used since it will not wasted for propping
shale streaks but located only in the zones of interest.
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T'NBKASA TPYBA KOJATIOBUHIOBOM YCTAHOBKU
CIIOCOBHA ITPOITYCKATD BBICOKOBA3KYIO
TAMITIOHUPYIOIIYIO JKNJIKOCTb

N MATHUTOAKTUBHDIE BEIITECTBA

AJIA OTPAHUYEHUA BOJOITPUTOKOB

HA HEOTAHDBIX CKBAZKNHAX

COILED TUBE IS ABLE TO TRANSMIT HIGHLY-
VISCOUS PLUGGING FLUID AND MAGNETIC
SUBSTANCES FOR WATER SHUTOFF IN OIL WELLS
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OJITIOOMHT'OBBIE TEXHOJIOTI MU 32 IOCJICTHHE ver the recent 20 years the application of
Kio JIET PACIIUPUIN JUATIA30H CBOUX PabOT OT O coiled tubing technologies has expanded
POCTBIX IPOMBIBOK IECYAHBIX U INTUHUCTBIX from simple sand and clay plug removal
IPOOGOK A0 3aPE3KH OOKOBBIX CTBOJIOB B CYHIECTBYIOMUX to sidetracking in existing wells and drilling in
CKBAXKMHAX M OYPEHUS B OCJIOKHEHHBIX YCIOBHAX. complicated conditions. However, the majority
OCHOBHYIO JIOJIIO PA0OT BCE KE COCTABIISIIOT IPOMBIBKH of works performed with coiled tubing is removal
NECYAHBIX U NIMHUCTBIX IPOOOK U PAOOTHI IO OCBOCHHUIO of sand and clay plugs and well completion after
CKBA>KMH ITOCJIE TH/IPABINYECKOTO PAa3PbIBA IIIACTA hydraulic fracturing. Small amount of works with
(TPIT). Majast 9aCTb PabOT C UCIIOIB30BAHUEM I'HOKOI the use of coiled tube is accounted for by water
TPYyObI KOJITIOOMHI'OBOI YCTAHOBKH IPUXOJUTCS shutoff and squeeze jobs — installation of cement
Ha OIPAHUYEHHUE BOAOIPUTOKA U PEMOHTHO- bridges to cut off the watered-out part of the
U3ONALUOHHBIE PAOOTH (PHP) — yCTAaHOBKY IIEMEHTHBIX producing formation.
MocTOoB (LIM) /17151 OTCEKaHU S OOBOIHUBIIICHCS YACTH Usage of coiled tubing technologies in the
OPOAYKTUBHOI'O TOPU30HTA. sphere of water shutoff is restricted due to
[IpruMeHEHNE KOITIOOMHTIOBBIX TEXHOJIOTUN B O6JIACTH small variety of plugging and sealing materials;
OI'DAaHUYEHHS BOJOIIPUTOKA B CKBAKMHY OI'DAHUYEHHO application of such materials is associated with
M13-32 HEOOJIBIIOTO ACCOPTUMEHTA TAMIIOHAKHBIX 1 higher resistance when they are injected through
U3OJIALIMOHHBIX MATEPHUATIOB, IPUMEHEHUE KOTOPBIX small-diameter tubes.
CB$132HO C ITOBBIIIEHHBIM COIIPOTHUBJICHUEM IIPU UX To resolve the high resistance problem when
TIPOKAYKE I10 TPyOAM MAJIOT'O AUAMETPA. injecting plugging and sealing materials through
151 pemeHns npo6I€MBI TOBBIIEHHBIX the small-diameter coiled tubes, experts of Yug-
CONPOTHUBJIEHUN IIPU ITPOKAYKE TAMIIOHA’KHBIX U Neftegaz used several technological schemes and
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U3O0JIALIMOHHBIX MATEPHUAJIOB IO THOKOH TPyOE MaJIOrO
JUAMETPA CIEUATUCTAMU KoMaHuu «tOr-Hedreras»
OBLIO NCIOIb30BAHO HECKOJIBKO TEXHOJIOTMUECKHX
CXEM U IPUEMOB, TPUMEHEHNE KOTOPBIX IOKA347I0
JIOCTATOYHO BBICOKYIO 3(D(PEKTUBHOCTD ITPU NPOBEJICHUU
PaboT MO OTPAHUYEHUIO BOAOIIPUTOKA B JOOBIBAIOIINX
CKBAXKUHAX HAd HEPTAHBIX MECTOPOXKACHUAX
rocyaapcrseHHOro KoHIepHa (T'K) «T'ypkmeHHEDTDH>.

TpaJUIIMOHHO HA TYPKMEHCKUX HEPTAHBIX
MECTOPOXIEHUAX 1A IPpoBeacHus PUP npuMeHaoTcs
LIEMEHTHBIE U [IEMEHTO-U3BECTKOBBIE PACTBOPEI C
3aKAYKOH UX NOJ IABJIEHUEM HEITOCPEICTBEHHO B
OO6BOTHEHHBIN UHTEPBAI epdopanuu. [IposeseHme
TexHosioruu PUP ¢ IpuMeHEHUEM LIEMEHTHBIX 1
LIEMEHTHO-O0EHTOHUTOBBIX PACTBOPOB YACTO HE
NPUBOAUT K MOJIOKUTEIBHBIM PE3YIBTATAM, YTO
CBA3aHO CO CJIOKHOCTBIO LIEJIEHAIIPABJIEHHOI'O U
MU36MPATEIBHOTO 3aIIOTHEHUS [IEMEHTHBIM PACTBOPOM
KaHAJIOB NOCTYIUIEHUS BOJBI U OTPHUIATEIbHBIM
BJIMAHUEM LIEMEHTHBIX PACTBOPOB HA (DUJIBTPALTUOHHYIO
XAPAKTEPUCTUKY HE(PTEHACHIIIEHHOTO KOJIJIEKTOPA.
CeJIEKTUBHOCTH IIPU IPOBEAECHUN JAHHOTO BH/1a pa6OT
JOOUTHCA HEBO3MOXXHO U B OCHOBHOM BOZJOHACBIIIIECHHASA
Y1 HE(PTEHACBIIIIEHHASA Y4CTU KOJIJIEKTOPA OTCEKAIOTCS
[EMEHTHBIM MOCTOM. B 1as1bHENIIEM IIPOBOAAT
PaboThI 11O pa3zbypusaHuio LIM ¢ nocaenyomert
nep@opanyen U OCBOEHHEM, HO, KAK ITOKA3bIBAET
MPAaKTUKA, 3TO HE BCET/A TTO3BOAET BEIBECTU
CKBA)XUHY HA CTAOUJIBHBIN PEXKUM 3KCIUTYaTAIIUN U3-34
CHJIBHOIM KOJIBMATAIIMU ITPOJYKTUBHOI'O TOPU3OHTA
LEMEHTHBIM (LIEMEHTHO-U3BECTKOBBIM) PACTBOPOM.

B ocnoBnoM nocsie PUP npuxoauTcsa nepexoauTh Ha
BBIIIEJIEKANTNHI IPOAYKTUBHBIN TOPU3OHT, YTO BJIEYET
32 COOOM HEIMOIHYIO BBIPAOOTKY 34114COB, CHUYKECHHE
KO3(pPUIIMEHTA U3BJICYCHUS HE(PTHU U B KOHEUHOM CUETE
CKAa3bIBAETCA HA OOIINX SKOHOMUYECKUX ITOKA3ATENAX
HePTENOOBIYU IO TOPUZOHTAM B OTAEIBHOCTH U ITO
MECTOPOXKIEHUIO B IIEJIOM.

IMpu nipoBeieHNH PA6OT IO OTPAHUYEHUIO
BOJIONIPHUTOKA HA HEPTAHBIX MECTOPOKACHUAX
TypKMEHHCTAHA C IPUMEHEHUEM CTAHIAPTHOTO
060pyIOBaHUS (IIOBEMHBIX YCTAHOBOK) CIIEIIUAJIHUCThI
koMnaHuu «fOr-Hedreras» CTOJIKHYJINCE CO
CJIOKHOCTAMM NP INTYIIEHUHN CKBAXKUH U C
IIOCJIEAYIOIIUM UX OCBOCHUEM. OCHOBHOM IPUYHUHOM
ITOMY ABJIAIOTCA HU3KUE (TIOCAKEHHBIE) I1JTACTOBLIE
JIaBJICHUS IIO OCHOBHBIM JIOOBIBAIOIIUM I'OPU30HTAM
Ha MecTopoxaeHuAX ['oTypaene u bapca-Tenbmec I'K
<«T'ypKMEHHEMTD».

Hcnionb3yeMBble XKUAKOCTH IVTYIIEHU S O0JIa1aI0T
IIOBBIIIEHHOM IIJIOTHOCTBIO OT 1,18 1/CM? 1 BBIIIIE, UTO
TIPUBOJIUT K HOIVIOIIEHUIO UX B 6OJBIINX OObEMAX,
06pa30BaHUIO B [13IT HEOOPATUMBIX BBICOKOBSI3KHX
3MYIbCHUH, 4 B CJIYYA€ ITTYIIEHUA CKBAXXUH [NTMHUCTBIM
PacTBOPOM — INIMHU3ALIUU KOJJIEKTOPA U, KAK CIIEACTBUE,
YXYALUIEHHUIO €T0 (PUIBTPALIMOHHBIX XAPAKTEPUCTHK.
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methods that proved their quite high efficiency
during water shutoff works in the producing wells
at the oilfields of Turkmenneft State Concern.

During squeeze jobs at Turkmen oilfields
traditionally cement and cement-lime solutions
injected under pressure directly to the watered-
out perforation interval were used. Very often
squeeze jobs with the use of cement and cement-
lime solutions do not yield good results due to
complexity of targeted and selective injection
of cement to the water inflow channels and
due to negative effect cement solutions have on
the filtration characteristics of the oil saturated
reservoir. It is impossible to achieve selectivity
during this kind of works and usually both water
saturated and oil saturated parts of reservoir
are cut off by the cement bridge. Further on the
cement bridge is drilled, well perforated and
completed, but as practice shows this does not
always allow bringing the well to stable operation
due to heavy clogging of the productive horizon
with cement (cement-lime) solution. In the
majority of cases after this type of squeeze job it
was necessary to start operation of the overlying
productive formation leading to incomplete
recovery of reserves, reduction of oil recovery
factor and finally affecting the overall economic
performance of individual reservoirs and the
whole oilfield.

When using standard equipment (hoist units)
for performance of squeeze jobs at the oilfields
of Turkmenistan, experts of Yug-Neftegaz faced
certain difficulties in killing wells and their
subsequent completion. The main reason for this
was low reservoir pressures at the main producing
horizons of Goturdepe and Barsa-Gelmes oilfields
belonging to Turkmenneft State Concern.

Applied well killing fluids have increased
density of 1.18 g/cm? and above what leads to bulk
absorption of such fluids, formation of irreversible
highly viscous emulsions in the bottomhole
formation zone, and in case of well killing with
clay fluids it leads to claying of the collector
and, consequently, deterioration of its filtration
characteristics.

All these negative features take place at the
stage of preparatory works leading to skin factor
increase and clogging of the productive
reservoir [1].

As a consequence, the experts face difficulties
in well completion (well completion time is 7 to
15 days) resulting in considerable oil losses and
increase of current workover costs.

Performance of water shutoff works with
the use of coiled tubing allows avoiding the
abovementioned shortcomings. }
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TEXHOJIOT'NH

THBKAA TPYBA KOJITIOBHUHITOBOYI YCTAHOBKHY CIIOCOBHA ITPOITYCKATH BBICOKOBA3KYIO TAMIIOHHUPYIOIIYIO )KUJIKOCTh

U MATHHTOAKTHUBHBIE BEITECTBA 111 OTPAHUHYEHHU A BOJOIIPUTOKOB HA HE®TAHDBIX CKBAJKHMHAX

Bce 3TU HETATUBHBIE MOMEHTBI IPOUCXOAAT HA
3TAIE NOATOTOBUTEIBHBIX PA6OT, YTO IPUBOAUT
K MNOBBIIIEHUIO CKUH-(DAKTOPA U KOJIbMATAI[UU
IPOAYKTUBHOI'O IJ1acTAa [1].

Kax ciieIcTBHE, CIEITUATUCTBI CTATKUBAIOTCS
CO CIIO’KHOCTSIMH IIPU OCBOEHUHU CKBA’KHH (BPEMSI
OCBOEHUS COCTABIAET OT 7 1O 15 mHEN), 4TO IPUBOAUT
K 3HAYUTEJIbHBIM IOTEPSIM HE(PTU U CYIIECTBEHHOMY
YBEJIMYECHUIO TEKYIUX 3aTPaT HA n1poseaeHue KPC.

OJIHUM 13 CTIOCOOOB IIPOBEACHUS PAOOT IO
OT'PAHUYEHUIO BOJOIPUTOKA, UCKJIIOYAIONTM
YKAa34HHBIE BBIIIE HEJOCTATKH, ABJISIETCS BBIIIOJTHEHUE
HX C UCNOJIb30BAHUEM TMOKOM TPYObI KOJITIOOUHI'OBOM
YCTAHOBKU.

OTIMYUTENBHOU OCOOEHHOCTBIO TEXHOJIOTUH
BOJIOU3OJIAILIUU U OTPAHUYEHU S BOAOIIPUTOKOB B
HEMTAHBIX U I'A30BbIX CKBAXKUHAX, PA3Pa0O0TAHHON
komnanuen «fOr-Hedrerass, sBasgercss nogoop
PELENTYPBI, BAI3BKOCTHBIX U PEOJIOTUYECKUX CBOICTB
TAMIIOHAXKHBIX MATEPHUAJIOB, ITIO3BOJISIOMUX
MPOKAYATh UX YePE3 TPYyOy MAJIOTO TMAMETPA, 4 TAKKE
PEryJIMPOBAHNE UX IIPOYHOCTHBIX (M30/IALIMOHHBIX)
CBOJCTB HEMOCPEACTBEHHO B IIPHU3A00MHON 30HE
rtacta (I1310) [2]. DTO JoCTUTrAeTCA 34 CHET HAJTUYNA
B TAMIIOHA’KHBIX U U30JIALIMOHHBIX PACTBOPAX
MATHUTOAKTUBHBIX YACTUYEK, KOTOPHBIE TIOA JEUCTBUEM
MATHUTHOT'O MOJIf, CO3JjABAEMOT'O CITYIIEHHBIM HA THOKOH
Tpy6e (mnu HKT) MarHuTHBIM renepatopoM (MI),
JBUT'AIOTCA 10 HATIPABJIEHUIO K MI 1 aKKyMYyJIMPYIOTCA
B OOBOJIHEHHOM 4aCTU NIEPGHOPUPOBAHHOT'O
WHTEPBAIA, CO3ABAs TEM CAMBIM METAJIJIN3UPOBAHHYIO
U3OJIALMOHHYIO CTPYKTYPY HOBBIIIEHHOM ITPOYHOCTN.

7151 THOKOI TPyOBI KOJITIOOMHI'OBOM YCTAHOBKU
CIIEIUAJIBHO Pa3padoTaH MI' Majioro juamerpa,
KOTOPBIN YEPE3 PE3LOOBOE COETUHEHHNE MPUKPETLIAETCA
K I'HOKOM TpyoOe ceKusAMU 110 1,0 M, B 3aBUCHMOCTH OT
UHTEPBAIA IEPPOPALIH.

OTMETHM, YTO B HE(PTEra30BOM IIPAKTUKE TAKAS
TEXHUKA M TEXHOJIOI'UA IPUMEHAETCS BIIEPBLIE, B CBA3U
C 4€M TEXHOJIOI'MIO MOXXHO CYUTATb MHHOBAIIMOHHOM 1
WHTEJUIEKTYAJIbHOMN.

Jasee 6osee nogpOOHO OCTAHOBUMCS HA
TAMIIOHAKHBIX ¥ U3OJIALIMOHHBIX COCTABAX.

W3 N301A11MOHHBIX MATEPUAJIOB IPUMEHAECTCA BOJHDIN
pacrBop nonuakpuiaamuaa (ITAA). Ilpu nomnaganuu B
IJIACT MO, AEUCTBUEM IIJIACTOBOI BOJBI U COAEPIKAIUXCA
B HEM COJIEH, TEMIIEPATYPBHI, 4 TAKXKE JOIIOJITHUTEIBHO
BBE/ICHHOTO CITUBATENS (KOHIICHTPUPOBAHHOTO
BOJIHOI'O PACTBOPA COIY TPEXBAJICHTHOI'O METAJIIA)
BOJHBIN pacTBOP ITAA 06pasyeT NPOYHO CHIATYIO
MIOJIMMEPHYVIO CTPYKTYPY. Biiarogapst CeneKTHBHOCTU
MOJIMMEPHU3AITIH CTPYKTYPA CO3/IAETCS TOIBKO B
OOGBOJHEHHOI YACTH I1J1ACT4, B HEPTEHACHIIEHHOM
YaCTHU BBICOKOMOJIEKY/ISIPHBIE COEAUMHEHUS CTPYKTYPHI
He 06PA3YIOT U BBIMBIBAIOTCS MTPH OCTEAYIONIEM
OCBOCHUH CKBAKUHBL
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A distinctive feature of the technology of
water shutoff and water insulation in oil and
gas wells developed by Yug-Neftegaz is the
accurate selection of the formula, viscosity and
flow properties of plugging materials, enabling
their injection through a small-diameter tube,

as well as regulation of their hardness (insulation)
properties straight in the bottomhole formation
zone [2]. This is achieved by adding magnetic
particles into the plugging and insulation
materials; these particles under the influence

of the magnetic field, created by the magnetic
generator run into the well with the use of a coiled
tube, move towards the magnetic generator,
accumulate in the watered-out part of the
perforated interval and create a high-strength
metalized insulation structure.

A special small-diameter magnetic generator was
developed for the coiled tubing. This generator is
attached to a coiled tube by a threaded connection
in 1-meter sections, depending on the perforation
interval.

It should be emphasized that this is the first
time such technology has been used in oil and gas
practice, hence it can be considered an innovative
and intelligent one.

And now let’s speak in more detail about
plugging and insulation compounds.

As for the insulation materials, polyacrylamide
aqueous solution is applied. When this solution
gets into the reservoir, under the influence of
reservoir water and its salts, temperature and
specially injected crosslinker (concentrated
aqueous solution of three-valence metal salt) it
creates a firmly crosslinked polymeric structure.
Thanks to selective polymerization the structure is
created only in the watered-out part of reservoir;
high-molecular compounds do not create
polymeric structures in the oil saturated parts
of reservoir and are simply washed out during
subsequent well completion.

Alongside the polyacrylamide, sodium silicate
is also used. Its action principle is similar to that
of polyacrylamide and is based on the compound’s
ability to interact with ions of multivalent metals
and other coagulating agents and form gel
systems that under reservoir conditions turn into
solid plugging material. The main advantage of
sodium silicate aqueous solutions is their low
viscosity and good filtration ability
in low-permeable rocks.

After insulation of a water-bearing interval its
reservoir pressure restores to the original one after
certain period of time, while in the bottomhole
formation zone of the producing oil saturated
interlayer a depression cone remains. Pressure



Hapsany ¢ I[TAA IpUMEHAETCA TAKXKE CUIUKAT HATPU L.
TTpUHIIUII €TO JEUCTBUS CXOXK C HOTHAKPHUIAMUIOM
Y OCHOBAH Ha CIOCOOHOCTU B3aUMOJIECTBOBATD
C MOHAMH NOJIUBAJIEHTHBIX METAJIJIOB U IPYTUMU
KOAT'yJIUPYIOMIUMHU AaTEHTAMH U OOPA30BbIBATh
res1Ic06pasHble CUCTEMBI, KOTOPBIE B IIIIACTOBBIX
YCIIOBHAX OOPA3YIOT TBEPABIN TAMIIOHUPYIOMUI
marepuall [IpeuMyIeCcTBOM BOAHBIX PACTBOPOB
CHJIMKATA HATPUS ABJISIETCSI UX HEBBICOKAS BA3KOCTh
U XOpomas (pUIBTPYEMOCTb B HU3KOIIPOHHUIIAEMBIX
opopax.

ITocne n3014a111 BOZOHOCHOI'O UHTEPBAIA
ILIACTOBOE JABJIEHHE B HEM YEPE3 HEKOTOPOE BPpEM L
BOCCTAHABJIUBAETCS JJO HAYATIBHOT'O, B TO BPEMS KAK B
131 paboTaronero HeTEHACHIEHHOI'O IPOIIACTKA
COXPAHAETCA BOPOHKA AEIPECCUN. PA3HOCTD 1aBiIeHnn
HU30JIMPOBAHHOTO M Pa60YErO NPOILIACTKOB BEJIET K
BHYTPUIUIACTOBOU AETIPECCUN HA HEPTEHACHIIIEHHYIO
YaCTh IUIACTA, YTO NPUBOAUT K YBETUYEHHUIO 1eOUTA
HePTH.

bBraroaaps NCIIOJIb30BAHUIO KOJITIOOUMHIOBOH
YCTAHOBKH ITOABHUJIACH BO3MOXXHOCTD IIPOBOAUTD PAOOTHI
TOYEYHO-CEJIEKTUBHOI'O XAPAKTEPA, YTO SKOHOMUT
XUMHYECKHUE PEATEHTHI U YMEHBIIAET UX [IOTEPH U
YTEYKH.

Ilepen npoBeeHUEM BOAOU3OIALMOHHBIX
paboT Ha CKBAKUHE IPOBOJAUTCS LIEJIbIF KOMILIEKC
reo(U3NYECKUX UCCIIETOBAHUN: OIIPEAECTIEHUE TPOMUIIA
NPUTOKA U TPOMUIIA IPUEMHUCTOCTH, COCTOTHUSA
KCIUTYATALIMOHHON KOJIOHHBI U 326051, HAJTN4YHe
3aKOJIOHHBIX ITIEPETOKOB.

Ilo pesynbraTramM UCCIeIOBAHNI PACCYUTBIBAIOTCA
TUIAHOBBIE OO'bEMBI XMMHUYECKHUX PEATEHTOB 1
U3O0JIALIMOHHBIX PACTBOPOB I JAHHOU CKBA’KHHBL.

Ilepe CllyCKOM I'MOKYIO TPYOy OCHAIAIOT
pazbeJUHUTENEM, OOPATHBIM KJIAITAHOM, MATHUTHBIM
T€HEPATOPOM U IIPOMBIBOYHON HACAIKOM TUIIA «IIEPO»
U CIYCKAIOT CO CKOPOCTHIO 0,3—0,4 M/C 1O BEPXHUX
OTBEPCTUN NHTEpBAIA Itepdopanuu. [Ipy HaIUYnu
[IECYAHOH IIPOOKU I'MOKYIO TPYOY CIIYCKAIOT JJO €€
KPOBJIH, IPOMBIBAIOT ITECYAHYIO IPOOKY BOJHBIM
PacTBOPOM NOBEPXHOCTHO-AKTUBHOTI'O BEMIECTBA
(ITAB) iy IEHHBIMYU CUCTEMAMH JI0 ITOJIHOI'O BBIHOCA
NPOO6KU HA IOBEPXHOCTD. J]aJjiee yCTAHABINBAIOT
MTI ¢ «tiepoM» Y BEDXHUX OTBEPCTUI MHTEPBAIA
nepgopanyu. 4epes ruOKyIo Tpyoy 3aKaUUBAIOT
paC‘ICTHbIC OO'BEMBI TaMHOHI/IpyIOH_[I/IX M U30JIAITMOHHBIX
PACTBOPOB JI0 BBIXOZ|A U3 I'MOKOM TPYOBI IIPH OTKPBITOM
KOJIBLIEBOM IIPOCTPAHCTBE, 3ATEM 3aKPbIBAIOT
KOJIBLIEBOE Y IPOJABJIMBAIOT B IIJIACT IIPU IIOCTOSHHOM
KOHTPOJIE ABJIEHNA 3aKAYKH. B ITOC/IETHIOI0
MOPLIMIO U3OJISLIMOHHOI'O PACTBOPA JOOABIISIIOT
MAarHUTOAKTHUBHBIE BEIECTBA. IToc/ie MPOAaBKU B IIACT
BCETO 06'bEMA PACTBOPOB I'MOKYIO TPYOy IPUIIOAHUMAIOT,
IIPOMBIBAIOT OT OCTATKOB TAMIIOHUPYIONIEH KHU/IKOCTH
U OIIYCKAIOT B UHTEPBAI NEPHOPALIAU JJIs CO3LAHUS
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difference between the isolated and producing
layers leads to an intraformational depression
on the oil saturated layer resulting in oil

yield increase.

Thanks to coiled tubing it is possible to perform
the insulation works in a pointed and selective
manner that helps to save chemical agents and
reduce their loss and leakage.

Before performance of water insulation
operations a set of geophysical logging is to be
done: determination of the well inflow profile and
injectivity profile, state of production string and the
bottomhole, presence of behind-the-casing flows.

Based on the logging results designed volumes
of chemical agents and insulating materials for this
particular well are identified.

Before running into the well coiled tube is
equipped with disconnector, back pressure valve,
magnetic generator and pen-type washing nozzle.
Then the coiled tube is run into the well at a speed
of 0.3—0.4 m/s to the upper perforation holes.

If there is a sand plug in the well the coiled tube
should be run to the roof of the plug, then the
plug is washed with surface-active agent aqueous
solution or foam system until complete removal
of the sand plug. Then the magnetic generator
with the pen-type nozzle is installed at the upper
perforation holes. Then the designed volumes

of plugging and insulating solutions are injected
through the coiled tube until their issue from

the coiled tube with annular space open; then
the annular space is closed and the solutions

are pushed into the formation with continuous
monitoring of the injection pressure. Magnetic
substances are added into the last portion of

the insulation solution. After injection of the

full volume of solutions into the reservoir, the
coiled tube is lifted and cleaned of the remains
of plugging fluid, and lowered back into the
perforation interval to create magnetic field

in the bottomhole formation zone.

Upon expiration of the reaction time that is
usually from 24 to 72 hours (depending on the
bottomhole temperature), the coiled tube with
the magnetic generator is lifted to the surface
with continuous circulation, and well completion
is started.

The majority of wells at Turkmenistan
oilfields are operated by a gas lift method
with gas lift starting valves installed along the
length of the production string. That is why
usage of coiled tubing unit allows reducing the
time of preparatory works, because when the
conventional equipment (hoist unit) is used a lot
of time is spent for pipe tripping, in particular:
running and pulling production string with the }
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THBKAA TPYBA KOJITIOBHUHITOBOY YCTAHOBKHY CIIOCOBHA ITPOITYCKATH BBICOKOBA3KYIO TAMIIOHHUPYIOIIYIO )KUJIKOCTh

U MATHHTOAKTHUBHBIE BEITECTBA 111 OTPAHUHYEHHU A BOJOIIPUTOKOB HA HE®PTAHDBIX CKBAJKHHAX

MAarHUTHOI'O NOJIS B IPU3A00MHON YaCTH IIACTA.

I1o UCTEYEHNH BPEMEHU PEATUPOBAHUS, KOTOPOE
COCTABJISAET OT 24 10 72 94aCOB (B 3aBUCUMOCTHU OT
TEMIIEPATYPBI HA 3460€), TMOKYIO TPYyOy C MATHUTHBIM
I'€HEPATOPOM C ITIOCTOAHHOU LIUPKYJ/IALIUEH HOAHUMAIOT
HA OBEPXHOCTD U MPUCTYIAIOT K OCBOCHUIO CKBAXKUHBL

valves and running and pulling technological
string meant for the operation.

As of April 1, 2011 Yug-Neftegaz performed
water shutoff operations with the use of coiled
tubing at 19 oil wells of Turkmenneft State
Concern. The success rate was 85%. We did not

Table 1 — Results of water shutoff operations in oil wells located at the Goturdepe and Barsa-Gelmes oilfields

of Turkmenneft State Concern

Performance before the process Performance after the process . . .

Well Date of Commissionin Duration | Additional oil

Line b i At 8 of the effect, | production,

WHIROET || QU ae Ofluid, Qoil, Water Ofluid, Qoil, Water months bbl
bpd bpd cut, % bpd bpd cut, %
Goturdepe
1 627 16.12.2009 20.12.2009 673.2 0.7 999 3478 124.2 585 14 30,705
2 1419 13.01.2010 19.01.2010 74.8 0.7 99 3927 913 73 8 7,560
3 689 11.03.2010 21.03.2010 762.2 05.8 90 6777 1676 713 13 13,124
Barsa-Gelmes

4 649 24.11.2009 29.11.2009 805.6 554 92 748 2895 55 16 58620
5 641 24.12.2009 27.01.2010 149.6 9 93 1129 46,4 52 11 32,653
6 903 21.01.2010 29.01.2010 843 509 93 6089 1518 71 11 43,047
7 1140 21.02.2010 26.02.2010 6089 36.7 93 540.8 83.8 82 11 33,042
8 936 22.10.2010 04.11.2010 1219 2.2 98 1773 41.1 73 5 7,694
9 765 10.11.2010 29.11.2010 1773 6 96 255.8 1316 40 4 5,329

OCHOBHA4 YaCTb CKBA>KUHHOTO (poHAA
MECTOPOXACHUN TyPKMEHHUCTAHA SKCILIYATUPYETCS
rasjau@THBIM CIOCOOOM C PACCTAHOBKOM ITYCKOBBIX
rasjau@THBIX K1anaHos 1o aiuHe HKT. TToatomy
MIPUMEHEHHNE T'HOKOI TPYOBI TO3BOJISAET TAKKE
COKPATUTB BPEMS HA TTOATOTOBUTEBHBIE PAOOTHI, TAK
KAaK IIPH UCTIOJIb30OBAHUU CTAHIAPTHOT'O OOOPYJOBAHUSA
(IOABEMHOM YCTAHOBKHU) MHOI'O BDEMEHU YXOLUT
HAa CIIYCKO-TIOgbeMHbIe onepanuu (CI10), a uMEHHO:
HO'BEM /CITYCK AKCIITyaTalinOHHBIX HKT ¢ k1ananamu u
cnyck/mogbeM TexHonorndeckux HKT ayist nposeneHust
ponecca.

ITo cocrosnuio Ha 01.04.2011 komnanuen «fOr-
Hedreras» npoBeIcHbI pA0OTHI IO OrPAHUYEHHIO
BOJIOIIPHUTOKA C UCTIOTIb30BAHUEM I'MOKOI TPYOBI
KOJNTIOOMHIOBOM YCTAHOBKHU Ha 19 HEPTAHBIX
ckBaXUHAX 'K «T'ypkMeHHEDTH». YCIIEMHOCTH
pPOBEJICHUS PabOT cocTaBuia 85%. Ha Tpex
CKBa)KMHAX MeCTOpOXxAeHus [oTypaerne Ne 1399,

1156, 726 TO3UTUBHBIN PE3YJIBTAT HE GBI [TOJTYYCH —
O6BOTHEHHOCTD OCTAJIACH HA IIPEKHEM YPOBHE. DTO
MEPBBIE CKBA’KUHBI, HA KOTOPBIX CHELUAIUCTAMA
KOMIIAHHUHU ObL1a OIPOOOBAHA TEXHOJIOT U
OIPAaHUYEHUS BOJOIPHUTOKA C UCTIOTb30BAHUEM
TUOKOU TPYObI KOATIOOUHI'OBOM yCTAHOBKH. [IpHUYHHBI
HEYCIEMTHOCTU IIPUMEHEHU TEXHOJIOI'MH MOKHO
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get positive results at three wells (N0.1399, 1156,
726) of Goturdepe oilfield — water cut remained

at the same level. These are the first wells where
company’s experts tested water shutoff technology
with the use of coiled tubing. The main reasons for
non-success of the technology are adaptation of
this technology to the specific geological and field
conditions of this oilfield, selection of the plugging
and insulations solutions formula (viscosity and
flow characteristics, fluidness, hardening start
time) to comply with the conditions of injecting
these materials through a 1.5-inch coiled tube.

Results of water shutoff operations at certain
wells of Goturdepe and Barsa-Gelmes oilfields are
specified in table 1.

Total additional oil production due to
technology of water shutoff with the use of coiled
tubing made up more than 231,880 bbl. The
duration of the effect is 4 to 16 months. Thanks to
this technology we managed to reduce water cut
of these wells by 25—-35% in average.

Let’s touch upon some results and wells in more
detail.

So, in well No.649 at Barsa-Gelmes oilfield
owing to the application of this technology water
cut was reduced from 92 to 55% and well yield
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OOBICHUTD AJATITAITHEN JAHHOM TEXHOJIOIHH IO,
KOHKPETHBIE I'€OJIOIO-IIPOMBICJIOBBIE YCIOBUSA JAHHOI'O

MECTOPOXK/ICHHUSI, TIOIGOPOM PEIEIITYPBI TAMIIOHAKHBIX

U U30JIUPYIOUIUX PACTBOPOB (BA3KOCTHBIX
XAPAKTEPHUCTHUK, PEOJIOTUUYECKNX CBOUCTB, TEKYUECTH,
BPEMEHU HAYAJIA 3ACTBIBAHUS) MO YCIOBUSA IPOKAYKHU
3TUX PACTBOPOB C UCMOJIb30BAHHUEM THOKOU TPyObI
JUAMETPOM 38 MM.

Pe3ynbTaTel BBIIOJIHEHHBIX PAOOT IO OrPAHUYEHHIO
BOJIOIIPHUTOKA HAd HEKOTOPBIX CKBAKMHAX
mecTopoxgenuii lorypuene u bapca-T'eabsmec
IIPUBE/CHBI B TA6IUIIE 1.

O61m1a51 AONOJHUTENBHAS JOObIYA HEPTH 32
CYET TEXHOJIOI'MU OI'PAHUYEHHUS BOJOIIPHUTOKOB C
HCIIOJIb30BAHNEM TMOKOU TPYObI KOITIOOMHIOBOM
YCTAHOBKHU cocTaBmia 6osee 31 000 T. JIuTebHOCTD
adpdexra ot 4 10 16 Mmecsities. birarogapsi IpUMEHEHHIO
JIAHHOI TEXHOJIOTUH yJAJIOCh CHU3UTb OOBOJTHEHHOCTD

increased from 55.4 to 289.5 barrels per day.
Additional production over the 16 months of the
effect duration made up 58,620 bbl.

The performance dynamics of well No.649
Barsa-Gelmes after water shutoff operations is
specified in Figure 1.

Well No. 649 contains a side track with internal
diameter of 3.2 inches. It was difficult to use a
conventional hoist unit because we could not
enter the side track with the tube due to its drilling
peculiarities at this specific well. The decision
was made to perform the works with the use of a
coiled tube. Geophysical logging showed that the
bottomhole formation zone is highly clogged, skin
factor was positive. The bottomhole formation
zone was unclogged by injection of the surface-
active substance aqueous solution, specially
selected taking into account the properties of

reservoir oil and water. Then the water shutoff
works with the use of highly viscous and magnetic
substances were performed, and then bottomhole
formation zone was again washed with aqueous
solution of surface-active substances.

CKBAXXUH B CPEJTHEM HA 25—-35%.

Ha HEKOTOPBIX PE3YJIBTATAX U CKBA’KIHAX OTAHOBHUMCS
6oJ1ee IeTaTBHO.

Tax, o ckBaxxuue Ne 649 Bapca-Tenbmec
671aroapst IPUMEHEHMIO JJAHHOU TEXHOJIOTUHU

Taoauya 1 — Pe3yasmamuot padom no 0ZPanuuenuo 6000nPUMOKA HA HEPBMAHBIX CKEANICUHAX MECMOPOICOCHUTE
I'omypoene u Bapca-Teasmec I'K «Typxmennegdmo»

THapamempo. 00 npovecca Hapamempui nocae npoyecca | Jinumens-
Ne Homep Az AlEL 20T, HOCMb Jlon. 006biua
nposeedenus |  6axcnaya-
n/m | cxeaxcuroL pacom mano O, on, 066, Quc, on, 06, apppexma, | Hepmu, m
mieym | meym % mieym | meym % JUEE:
Tomypoene
1 627 16.12.2009 20.12.2009 90 0,1 99,9 46,5 16,6 58,5 14 4104,97
2 1419 13.01.2010 19.01.2010 10 0,1 99 525 12,2 73 8 1010,63
3 689 11.03.2010 21.03.2010 101,9 88 90 90,6 224 713 13 1754,61
bapca-I'envmec

4 649 24.11.2009 29.11.2009 1077 74 92 100 38,7 55 16 7836,89
5 641 24.12.2009 27.01.2010 20 1,2 93 15,1 6,2 52 11 4365,35
6 903 21.01.2010 29.01.2010 1127 6,8 93 81,4 203 71 11 5754,96
7 1140 21.02.2010 26.02.2010 81,4 4,9 93 723 11,2 82 11 441741
8 936 22102010 04.11.2010 16,3 03 98 23,7 55 73 5 1028,57
9 765 10.11.2010 29.11.2010 23,7 0,8 96 34,2 176 40 4 71238

O6BOTHEHHOCTD CHUIKEHA C 92 10 55% NPU YBETUYEHUN
JIOOBIYN CKBAXKUHBI ITO HEPTH C 7,4 10 38,7 T/CYT.
JIOIOJIHUTEIbHASA A0ObIYA 32 16 MECALEB JJINTEIBHOCTHA
adderTa coctasmuia 7836,89 T.

JuHaMHKA paboTh CKBAXUHBI Ne 649 Bapca-
T'esibMeC ITOCIIE TPOBEAEHM PAOOT IO OIPAHUYEHHIO
BOJIOIIPUTOKA IIPUBE/IEHA HA PUCYHKE 1.

CxBaxxuHa Ne 649 coaepKuT BTOPOIt (6OKOBOI) }

After water shutoff works the well joined the
stock of operational wells with the following
parameters: Qfluid — 100 m3/day, Qoil — 289.5
bpd, water cut — 55%.

In well No.641 Barsa-Gelmes owing to
application of this technology water cut was
reduced from 93 to 52% and oil production was
increased from 9 to 46.4 bpd at the moment of }
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TEXHOJIOT'NH

THBKAA TPYBA KOJITIOBHUHITOBOYI YCTAHOBKHY CIIOCOBHA ITPOITYCKATH BBICOKOBA3KYIO TAMIIOHHUPYIOIIYIO )KUJIKOCTh

U MATHHTOAKTHUBHBIE BEITECTBA 111 OTPAHUHYEHHU A BOJOIIPUTOKOB HA HE®TAHDBIX CKBAJKHMHAX

CTBOJI C BHYTPEHHUM JuameTpom 82 Mm. [Ipumenenue
CTAaHZAPTHOI'O NO/bEMHUKA OCJIOKHSAIOCH U3-32
HEBO3MOKHOCTH BOITH BO BTOPOI CTBOJI TU(PTOBBIMU
TPy6aMU HU3-32 OCOOEHHOCTEN 3a0yPKH BTOPOT'O CTBOJA
MMEHHO Ha 3TOH CKBA’KHUHE. BbLJIO MPUHATO PEHIEHNE
MIPOBECTU PAO6OTHI C UCTIONIb30BAHUEM T'MOKOI TPYOBIL.
Kaxk nokasanu reopusmndeckue uccaegosanus (I'MC)

H4 CKBAXKUHE TIEpe]] NpoBeicHUuEM paboT, [13I1 cuibHO
3aKOJIBMAaTUPOBAHA, OTMEYEH MOJIOKUTENBHBIN CKHUH-
(paxTop. BN IPOBEJEHBI PAOOTHI IO IEKOABMATAIINHU
131 3aKa4KOM KOHLIEHTPHUPOBAHHOI'O BOJHOI'O
pacrBopa ITAB, crieniaabHO HOLOOPAHHOTO C

Y4YETOM CBOHCTB IIACTOBOY HE(PTU U BOAEL Jlanee
MPOBEAEHBI PA6OTHI ITO

well commissioning. During the following 6
months additional production of this well was
89.8—112.2 bpd and over the period of 11 months
it made up 32,653 bbl.

Figure 2 shows the performance dynamics
of well No. 627 Goturdepe after water shutoff
operations with the use of coiled tubing according
to Yug-Neftegaz technology.

Well No.627 Goturdepe has been in the idling
well stock since 2008 due to high (almost 100%)
water cut. It was unprofitable to operate the
well. High water cut was caused by increased
oil production rates for this horizon resulting in
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mapamerpamu: Qx — 100 m3/cyr, SR T8 sBusleslenBenlenlenlsnnlnnln g
R - 2000/14960 S
Qi — 387 1/cyr, S8 o :
o I A 8
06BOHEHHOCTD — 55%. §o T L 1000/7480
']
ITo ckBakuHe Ne 641 § ok [] LI L LT 0 8
o SQo S N Se S, S, S > S Se N s V. N. N <

_ AN Qo a0 LY a0y o SN A0 &N R &N aN &N S
Hama/ Date 5
TEXHOJIOTMH O6BOHHCHHOCTB [ Haxonnennas oon.0obva negpmu, m/Cumulative additional oil prod., bbl §

O,

CHU3UJIACH C 93 110 52% npu —— Jlebum wcuoxocmu, m3/cymy/ Yield of fluid, w'/day %
YBCIUYCHHUHU JIOOBIYN CKBAKUHBI —e— 00800HeHHOCMY, %/ Water cut, % =

o HedtH ¢ 1,2 10 6,2 T/CYyT Ha
Pucynox 1 - Junamurxa pabomst cke. Ne 649 bapca-TI'ervmec nocie ozpanuienus

MOMEHT BBOJId CKBA’KHHBI B
IKCIUTyaTanuIo. Ha mporsaxeHuu
MTOCJIEAYIOMMNX 6 MECSITIER

8000NPUMOKA C UCNONBLIOBAHUCM ZUGKOLL MPYObL KOAMIOOUHZA

Figure 1 - Performance dynamics of well No.649 Barsa-Gelmes after water shutoff
with the use of coiled tubing

JIOTIOJIHUTEIbHAA T0ObIYA 10
ITOU CKBAKHUHE COCTaBsIa 12—15 1/cyT 1 3a 11 mecanes
cocTaBuaa 4365,35 T.

Ha pucyHke 2 NpUBeJeHa JTUHAMUKA Pa6OThI
CKBaKUHBI Ne 627 TOTypEIie HOC/IC OrPAaHUYCHUS
BOJIOIIPHUTOKA C UCTIOIIb30BAHUEM I'MOKOI TPYOBI
KOJNTIOOMHIOBOM YCTAHOBKH IO TEXHOJIOIMHU KOMITAHUH
«Or-Hedreras».

CxBaxkuHa Ne 627 ToTypgaerte ¢ 2008 rojia HAXOAUIACh
B 6€3EUCTBYIONEM (POH/IE U3-34 OOJBIION (TIOYTU
100%-11) 06BOAHEHHOCTH. DKCILTyaTAIUsI CKBAXKUHBI
ObLIa HEPEHTAOEIBHOM. [IpYMHOI O6GBOTHEHHOCTH
CTaJIA BBICOKHE TEMITBI OTOOPOB IO JAHHOMY TOPHU30HTY,
4TO MOBJIEKJIO 32 COOOI IPEXKIEBPEMEHHOE OOBOJJHEHHE
CKBa’KHbBI 3aKOHTYPHOM BOZOK.

ITocre mpoBeIeHU S TTPOIIECCa ITPUTOK JKUJIKOCTH
yMeHbIIIIICS ¢ 90 10 58—65 M3 B CyTKH, OGBOJHEHHOCTD
CHU3UJIACh € 99,9 110 58,1% IpU KPATHOM YBETUYEHHUU
no6erau Hedru ¢ 0,1 10 16 1/cyT. JOTIOMHUTEIbHAS
no6br4a 3a 14 mecsieB coctaBuaa 410497 T.

preliminary watering out of the well by edge water.
After performance of the operations fluid inflow
reduced from 90 to 58—65 m? per day, water cut
reduced from 999 to 58.1% and oil production
increased from 0.7 to 119.7 bpd. Over the period
of 14 months, additional production made
up 30,705 bbl.
Analysis of the performance of these wells
after water shutoff operations demonstrated
the efficiency of the waterproof screen and its
durability.

CONCLUSIONS

1. The technology of water shutoff with the
use of coiled tubing in producing wells showed
good results at the oilfields of Turkmenneft State
Concern. Obtained results allow recommending
this technology for the fields at the late stage
of development, fields with high depletion of
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AHa13 paboThl TUX CKBAKUH TTOCJIE IPOBEJICHUS
PaboT MO OrPAHUUYECHUIO BOIOIIPHUTOKA TIOKA3bIBACT
3P HEKTUBHOCTD CO3/ITAaHU S BOJIOU3OISIIIMOHHOT'O 9KPAHA
U €T'0 JIOJITOBEYHOCTb.

BbIBOAbI

1. TexHOJIOTHA OTPAHUYEHNS BOAOIIPHUTOKA B
JOOBIBAIONINX CKBAKMHAX C HCIIOJIb30BAHHUEM
T'HOKOU TPYOBI KOJITIOOMHIOBOH YCTAHOBKU XOPOIIO
3aPEKOMEHIOBAIA CE6 HA HEPTAHBIX MECTOPOXKIECHUAX
I'K «<T'ypkMeHHEDTH». [I0Ty4EHHBIE PE3YIBTATHL
MO3BOJISAIOT PEKOMEHIOBATD €€ IJI1 BHEAPEHNA Ha
MECTOPOXAECHUAX, KOTOPBIE HAXOAATCSA HA TO3IHEHN

technologies
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reserves, low reservoir pressures and high
water cut.

2. One of the main distinctive features of the
water shutoff technology in oil and gas wells,
developed by Yug-Neftegaz, is not only accurate
selection of the formula, viscosity and flow
properties of the plugging materials allowing their
easier injection through a small-diameter tube,
but also regulation of their hardness (insulation)
properties directly at the bottomhole formation
Zone.

3. Application of the water shutoff technology
with the use of water insulation compounds and

CTa/IMU Pa3pabOTKH, C BHICOKOU
BBIPA6OTAHHOCTBIO 3a11ACOB, HU3KHUMH
IIJTACTOBBIMU JABJICHUAMU U OOJIBIION
O6BOJHEHHOCTBIO.

(M301ALIMOHHBIX) CBOVICTB
HEMOCPECTBEHHO B IIPHU3a60MHOI
30HE€ IJIACTA.
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3. IIpuMeHEeHMNE TEXHOJIOT NN
OTPaHUYEHUS BOJOIIPUTOKA C
HCIOJIb30BAHUEM U3OIAIMOHHBIX
COCTABOB U MATHUTOAKTUBHBIX
BEIIECTB ITO3BOJIAET HE TOIBKO
OIPAaHUYUTD IIPUTOK BOABL, HO Y IPHUBOJUT K
YBEJINYEHUIO JOOBIYU HEPTHU.

4. TIprMEHEHUE KONTIOOMHIOBOH TEXHUKU
MO3BOJIMJIO COKPATUTD BPEMA HA IOATOTOBUTEILHBIE
Pa6oThl, uCKII0UUB CITO 7151 9KCILUTYATALUOHHOT'O
U TEXHOJIOI'MYECKOro audra. Takke, 6marogaps
IPUMEHEHHIO TMOKOH TPYObl KOITIOOMHI'OBOM
YCTAHOBKH, ITOSABUJIACh BO3MOKHOCTD U30€XKATh
HEOOXOAMMOCTH IVTyIMIEHUA ITPOJYKTUBHBIX TOPU30OHTOB
C NOCA’KEHHBIMU IIJIACTOBBIMU JIABJIEHHUAMU U TEM
CaMBIM MCKJIIOUHTD JIOTIOJIHUTEJIBHOE 3AT PA3ZHEHHE
NPOAYKTHUBHBIX KOJUIEKTOPOB KXUAKOCTAMU IVIYHIEHHNS,
YTO IIPUBOJUT K JJIMTEJIBHOMY OCBOEHMIO CKBAJKHH.
ITpu UCIOIB30BAHNY T'MOKOH TPYObI KOJITIOOMHI'OBOM
YCTAHOBKH IO OCHOBHOMY (DOH/TY CKBa’KMH BpEMS
OCBOCHUSI COCTABJISIET 1—3 qHSL

5.I1ox AECTBUEM CO3/JABAEMOTO B CKBAKIHE
MATHUTHOTO NOJISI B OGBOTHEHHBIX HHTEPBAJIAX I171ACTA
06Pa3YIOTCS U30IUPYIOMIUNE «METAIIM3UPOBAHHBIC>

<

Pucynox 2 - Junamura paéomusi cke. Ne 627 Tomypoene nocne ozpanuruenusn
B000ONPUMOKA C UCROSIBI0GAHUCM 2UOKOTLL MPYOBL KOAMIOOUH2A

Figure 2 — Performance dynamics of well No.627 Goturdepe after water
shutoff operations with the use of coiled tubing

magnetic substances allows not only reducing
water inflow but also increasing oil production.

4. Use of coiled tubing allows reducing the time
for preparatory works as there is no need for
running and pulling production and technological
strings. Coiled tubing application also allowed
to avoid killing producing horizons with low
reservoir pressures, thus eliminating additional
contamination of the producing formations with
the well killing fluids, what may lead to long-lasting
well completion. When using a coiled tube in the
main well stock completion time is 1-3 days.

5. Under the influence of the magnetic field
created in the well, high-strength metalized
structures are formed in the watered-out parts of
formation. These structures reduce water inflow
into the well. In the oil saturated parts of formation
aloose gel is formed that is easily washed out under
depression. }
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TEXHOJIOT'NH

THBKAA TPYBA KOJITIOBHUHIOBOY YCTAHOBKHY CIIOCOBHA ITPOITYCKATH BBICOKOBA3KY IO TAMIIOHHUPYIOIIYIO )KUJIKOCTh

U MATHHUTOAKTHUBHBIE BEITECTBA JIJI1 OTPAHUHYEHH A BOJOIIPUTOKOB HA HE®PTAHDBIX CKBAJKHHAX

CTPYKTYPBI HOBBIIIEHHOM IPOYHOCTH, 6JIarOfaps
KOTOPBIM OI'PAHUYUBAETCS IPUTOK BOJBI B CKBAXKIHY.

B He(pTEHACHIIIEHHOM HHTEPBAJIE IIACTA OOPA3yeTCs
HEIIPOYHBIHN, PBIXJIBII I'€JIb, KOTOPBIX JIEI'KO BLIMBIBACTCSI
IIPU JENPECCUM.

6. CEeNeKTUBHOCTb IIPU MPOBEACHUH PABOT IO
TEXHOJIOrNU KoMnaHuu «fOr-Hedreras» o6ycioBneHa
pas3n4YHON (pa30BOY NPOHUITAEMOCTBIO ITPH
(PUIBTPALIUU B BOJO- U HE(PTEHACHIIIIEHHBIE UHTEPBAJIBI
acta. Kpome 3Toro, npu (pUnsTpariuiui COCTAaBOB
B HE(PTEHACHIIIICHHOM 30HE IJIACTA OOPA3YETCS
3MYJIbCHUA, OIOKUPYIONAs HE(PTEHACBIILIEHHYIO 30HY
U [IEPEPACIIPENEIAIONIAA IIOTOK TAMIIOHHUPYIOLIETO
COCTABA IIPEUMYIIECTBEHHO B BOJOHACHIIICHHYIO
30HY. B BOIOHACHIIIIEHHOM UHTEPBAJIE IIACTA IO,
JEUCTBUEM CIINBATENA OOPA3YETCSA JOBOIBHO IPOYHBIH
BOJIOHETIPOHUIIAEMBIH I'eJib, OOJIAJAIOIII BBICOKOH
AT€3UEN K IIOPOJE.

7. T'napoaTHAMHNYECKUA MEXAHU3M BHYTPEHHET'O
KOHYCOOOPA30BAHUSA 3AKIIOYAETCSA B TOM, UTO
MOCJIE U30JIALUU BOJOHOCHOI'O MHTEPBAJIA
IIACTOBOE JABJIEHHE YEPE3 HEKOTOPOE BPEMS B HEM
BOCCTAHABJIUBAETCS JO HAY9aJIbHOI'O, B TO BPDEMS KAK B
131 padoTaromero He(TEHACHIEHHOI'O IPOIIACTKA
COXPAaHAETCA BOPOHKA JEIPECCUN. PA3HOCTD 1aBIeHnn
B I13I1 N30IMPOBAHHOI'O U PA6OYETO IPOMNIACTKOB
NPUBOAUT K BHYTPUIIACTOBOU AECIIPECCUN HA
HEPTEHACHIIIEHHYIO YACTb IIACT4, YTO JAET
yBEJINYEHUE eOUTA HEPTHU.

8. Bnarogaps y4mei IpoXoAUMOCTH THOKOHN
TPYOBI YEPE3 CY’KEHHBIE U UCKPHUBJIEHHBIE YIACTKHA
CTBOJIA CKBAXKUHEBI CYIECTBEHHO YIIPOCTHUIOCH
NPOBEAECHUE PAOOT IO OTPAHUUEHUIO BOJOIIPUTOKOB
B F'OPU30OHTAJIBHBIX U HAKJIOHHO-HAIIPABJIEHHBIX
CKBAXXUHAX.

9. Icntonb30BaHUE T'UIPOMOHHUTOPHBIX HACAZOK IIPH
IIPOMBIBKE CKBAKUHBI ITIO3BOJISIET IIPOBOAUTH OOPAOOTKY
CKBKMHBI pacTBOpamu ITAB B ruipouMny1CHOM
PEXUME, UTO CIIOCOOCTBYET JIEKOIbMATAIINNA
NPU3A0OHHON 30HBI CKBAXKUHBI OT 3AIPA3HSIONINX €€
OTJIOKEHNH, CHUKEHUIO CKUH-(PAKTOPA U YBEJIMUYEHUIO
NPUTOKA IIACTOBOTO (PJIIOM/IA.

10. TIprMeHEHUE KONTIOOUHI'OBOM TEXHUKU JIAET
3HAYMTETBHOE CHUYKEHUE TPYJOBBIX U MATEPHUATIBHBIX
3aTPAT HA IIPOBEJEHUE KAITUTAILHOI'O PEMOHTA, 4
PAa3BUTHE JAHHOI'O HAIIPABJICHU S JO/KHO IIPOUCXOAUTD
IIPYU AKTUBHOM Y4aCTHH CIIELIUAJIUCTOB, KOTOPBIE
CMOTYT OTOUTHU OT TPAJAULIMOHHBIX IIPEICTABIEHUN
O KOJITIOOMHTI'E U 6y1yT 6paTh HA C€6s1 CMEJIOCTh
IIPOBOAWUTD PEJKUE UIU YHUKAJIBHBIE BU/IbI PA6OT C
IIOMOIIIBIO JAHHOM TEXHUKU.

11. B nedprera3oBoi NpakTHUKE TAKAA TEXHUKA U
TEXHOJIOT'UsI IIPUMEHSETCS BIIEPBBIE, B CBA3U C YEM
TEXHOJIOTUIO MOKHO CUUTATh MHHOBALIMOHHON U
UHTEJJIEKTYAJIBHOU. ©
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6. The selectivity during performance of works
according to Yug-Neftegaz technology is stipulated
by different relative permeability during filtration
into water and oil saturated reservoir intervals.
Besides, in case of compounds filtration in the oil
saturated reservoir area an emulsion is formed
blocking the oil saturated area and redirecting
the flow of plugging compound mainly to the
water saturated area. In a water saturated reservoir
interval under the influence of crosslinker a quite
strong waterproof gel with high adhesion to the
rocks is formed.

7. Hydrodynamic mechanism of internal coning
is as follows: after insulation of the water bearing
interval its reservoir pressure restores to the
original one after a certain period of time, while in
the bottomhole formation zone of the producing
oil saturated layer a depression cone remains.

The pressure difference between the isolated
and producing layers leads to intraformational
depression on the oil saturated part of reservoir
resulting in oil yield increase.

8. Owing to coiled tubing’s better passing ability
in narrowed and curving parts of the wellbore it
has become much easier to perform water shutoff
works in horizontal and slanted wells.

9. Usage of jet nozzles during well flushing
allows treating well with surface-active substances
solutions in a hydro-pulse mode, what leads to
unclogging of the bottomhole well area, reduction
of skin factor and increase of reservoir fluids
inflow.

10. Application of coiled tubing units
considerably reduces labor and material costs
during well workover. This sphere of coiled tubing
application shall develop with active participation
of specialists, who need to shift away from
traditional perception of coiled tubing and to take
courage to perform rare and unique operations
with the use of coiled tubing.

11. This is the first time such technology has been
used in oil and gas practice, hence this technology

can be considered as innovative and intelligent one. @
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3BECTHO, UTO MOSBJIEHUE IIECKA HA 3260€

I'a30BbIX U I'd30KOH/ICHCATHBIX CKBAXKUH

OOYCJIOBJIEHO PA3JIMYHBIMU IPUYUHAMH,
CBA34HHBIMU B OCHOBHOM C MEXAHUYECKUMU
CBOMCTBAMU IIPOAYKTUBHOIO I1acTa. [Ipu nnagenuu
MJIACTOBOT'O JJABJIEHHUS B IIPOLIECCE PA3PAOOTKHU
MECTOPOXAEHUM IIPUPOAHOIO I'd34 U I'dA30BOI'O
KOH/ICHCATA IIPOUCXOAUT IOABEM I'Aa30BOISAHOI'O
KoHTaKTa (I'BK) 1 CBA3aHHOE C 9TUM UHTEHCUBHOE
OOBOAHEHUE I'A30BBIX U I'A30KOH/ICHCATHBIX
CKBA)KMH.

JBHKEHHE IIACTOBBIX BOJ, U3 IIPOAYKTHBHOI'O
MJIACTA K 326010 T430BOY WU TA30KOHIEHCATHON
CKBaKHHBI BJIEYET 32 COOOU YCKOPEHUE
IIPOLIECCOB PA3PYIIEHUA IIPOLYKTUBHOI'O
MJIACTA U BBIHOCA MIECKA HA 32001 CKBAXKUHBI,
06pa30BaAHUSA TAM IIECYAHOM ITPOOKU, KOTOPAA
MEPEKPBIBAET UHTEPBAJI IEP(POPALITUU CKBAKNUHBI
U IPENATCTBYET ABUKECHUIO I'd34 UJIU I'A30BOI'O
KOH/IEHCATA HAa JHEBHYIO [IOBEPXHOCTD BIIOTH O
MOJIHOTO IIPEKPAIIEHUA JOOBIYN YIJIEBOAOPOJHOIO
CBIPbSL.

IIpryeM NepBOHAYAIBHOE OOBOAHEHUE U
paspyleHre NIPOAYKTUBHOI'O IIJIACTA IPOUCXOIHUT,
Kak yrBepxaaoT A.B. Kycroimes u M.I TefixmaH, 10
Hayaia nogbema 'BK 32 cueT noaTAruBaHnA KOHYCA
THOAOUIBEHHBIX BOJ K 320010. 17151 HOPMaJIbHOM
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the bottomhole of gas and gas-condensate

wells is stipulated by different reasons
related mainly to mechanical properties of the
producing formation. When the reservoir pressure
drops in the course of gas or gas condensate
production, the gas-water contact rises leading to
intensive watering out of gas and gas-condensate
wells.

Motion of reservoir waters from the productive
reservoir towards the bottomhole of a gas or
gas-condensate well results in acceleration of
the destructive processes within the formation,
production of sand in the bottomhole zone,
formation of a sand plug that blocks the
perforation of the well and prevents the flow of
gas or gas condensate to the surface up to full
cessation of hydrocarbon production.

Moreover, the initial watering out and
destruction of the productive reservoir takes place,
as AV. Kustyshev and M.G. Geihman state, even
before the gas-water contact starts to rise due to
coning of bottom waters closer to the bottomhole.
It is necessary to remove the sand plug to ensure
normal operation of a gas or gas-condensate well.
Well flushing method is widely used to remove
sand plugs [1].

tis well known that appearance of sand at



IKCIUIYATALMU I'A30BOM MJIN I'A30KOHICHCATHON
CKBaKHHBI [IECYAHYIO IPOOKY CIAEAYET YIAIUTD.
B NpaKTHKE PEMOHTHBIX PA6OT HINPOKO
OPUMEHSIOTCS CLIOCOOBI YIAJIEHH S IECYAHBIX
MPOOOK ITyTEM IPOMBIBKHM CKBAKHHHI [1].

B nocieaHue rognl Bce 60abIIee
PacIpOCTPAHEHHUE MOJIYIAIOT CIIOCOOBI IPOMBIBKU
MECYAHBIX POOOK C TOMOIIIBIO THOKOM TPYObI
KOJITIOOMHIOBOM YCTAHOBKH [2, 3]. OTHAKO
4EM HUKE IUIACTOBOE JIABJIEHUE, TEM TPYAHEE
OCYIIECTBUTH IPOMBIBKY U yIaJIEHUE ITOH IPOOKHU
U3 CKBAXKUHBI 6€3 IOBTOPHOTO 3ATPA3HEHUSA
OPOAYKTUBHOIO IUIACTA IPOMBIBOYHBIMH
pacTBOpaMH U IEHHBIMU CUCTeEMaMU. Kpome
TOT'O, ECJIM HE YCTPAHUTb IPUYHHY IPOSABICHUSA
TMECKA B IA30BOU WJIU I'A30KOHACHCATHOW
CKBaKHHE, IECYAHBIE IPOOKU OyyT BHOBb M BHOBb
0OOPA30BBIBATHCSL.

Ha mecTopoxaeHuax Poccun mimpoxko
PacIpOCTPAaHEHBI TEXHOJIOTUH YAAIEHU
ECYAHBIX IPOOOK C ITOMOIIBIO KOATIOOMHIOBBIX
TEeXHOJMOIu [1, 2, 4]. OQHOM 13 TAKUX TEXHOJIOTUMI
ABJIAETCA IIPOMBIBKA IIECYAHOM IIPOOKU B
OGBOAHAIONIEN CKBAXKUHE, BKIIIOYAIOM A
MOHTA KOJITIOOMHT'OBOI YCTAHOBKH,

YCTAHOBKY IIPOTHBOBBIOPOCOBOT'O U HACOCHOI'O
060PYIOBAHUSA, KEKTOPA, CIYCK B CKBAXKUHY
T'UOKOU TPYOBI, IPUTOTOBJIEHHE ITPOMBIBOYHOM
NEHOOOPA3YIOMIEN JKUJKOCTHU U IIPOMBIBKY

CKBA’KMHBI B 30HE OOPA30BAHUS IECYAHOM IPOOKU [2].

HenocTaTkoM 3TOM TEXHOJIOT MU ABIAETCA TO,
4TO OHA HE IPUCIIOCOOJIEHA [ IPUMEHEHHUS B
O6BOAHAIONIUXCA I'A30BbIX M I'A30KOHAEHCATHBIX
CKBAKMHAX C HU3KUMHU IJIACTOBBIMU [JABJIEHUAMU.

Jpyroi TeXHOIOTUEN ABIAECTCA [IPOMBIBKA
MECYAHOM NPOOKHU U MPEJOTBPALIEHAE
IECKOOOPA30BAHMS B OOBOJHSAIOMIEICS CKBAXKUHE.
OHa BKJIIOYAET B C€6S1 MOHTAX KOJITIOOMHIOBOM
YCTAHOBKH, YCTAHOBKY IIPOTHBOBBIOPOCOBOIO
1 HACOCHOT'O O60PYIOBAHUS, KEKTOPA, CITYCK
B CKBA)KMHY 'MOKO! TPYOBL, IPUTI'OTOBJICHHE
IIPOMBIBOYHOI IIEHOOOPA3YIOUIEH KUJIKOCTH
U IIPOMBIBKY CKBAXKUHBI B 30HE OOPA30BAHUA
TIECYAHOH ITPOO6KH [4].

HepocTaTKkoOM 3TOU TEXHOJIOTHUU SBJIAECTCA TO,
YTO OHA HE HpI/ICHOCO6JICHa AJIA HpI/IMCHeHI/IH B
O6BOAHAIONTUXCS I'A30BBIX M 'A30KOHICHCATHBIX
CKBA’KMHAX C HU3KMMU IIJIACTOBBIMU JTABJICHUAMMU,
PACIIOIOKEHHBIX B 30HAX MHOTOJIETHEMEP3/IBIX
nopoz (MMIT). OHa HE OOECIICUYUBACT YCTPAHEHUE
IIPUYMH IOABJIEHUA IIECKA HA 3260€ CKBAJKHUHDL

IToaTOMY EPES UCCIIEAOBATEIAMU CTOUT
33/1a4a — MOBBIINIEHUE HA/ISKHOCTH IIPOMBIBKU 1
3P PEKTUBHOCTH YAAJICHUS [IECYAHON IIPOOKU B

O6BO,Z[H$IIOI_T_[I/IXC$I T'dA30BbIX U I'A3B0OKOHACHCATHBIX }

technologies

Over the recent years sand plug removal with
the use of coiled tubing becomes more and more
widespread [2, 3]. However, the lower the reservoir
pressure is the more difficult is to remove the sand
plug without recontamination of the productive
reservoir with washing solutions and foam
systems. Besides, if you do not eliminate the cause
of sand production in a gas or gas condensate well,
the sand plugs will appear again and again.

Sand plug removal with the use of coiled tubing
technologies is widespread in Russia [1, 2, 4]. One
of such technologies is sand plug washing in a
watering out well, including installation of a coiled
tubing unit, installation of the blowout preventer,
pumping equipment and ejector, running coiled
tube into the well, preparation of the washing
foam-forming liquid and washing the well in the
sand plug area [2].

The main shortcoming of this technology is that
it is not suited for usage in watering out gas and gas-
condensate wells with low reservoir pressures.

Another technology is sand plug washing and
prevention of sand production in the watering
out well. This technology includes installation of
the coiled tubing unit, installation of the blowout
preventer, pumping equipment and ejector,
running coiled tube into the well, preparation of
the washing foam-forming liquid and washing the
well in the sand plug area [4].

The shortcoming of this technology is that it is
not suited for usage in watering out gas and gas-
condensate wells with low reservoir pressures
located in permanently frozen rocks. It does not
ensure elimination of the cause of sand production
at the bottomhole.

That is why the scientists have a task — to increase
the reliability of well washing and efficiency of
sand plug removal in watering out gas and gas-
condensate wells with low reservoir pressures,
located in permanently frozen rocks, and to
eliminate the causes of sand production at the
bottomhole.

We propose a technology that allows efficiently
removing sand plugs and fixing the bottomhole
formation zone in the gas and gas-condensate wells
watering out due to coning of the bottom waters in
the context of low reservoir pressures.

Another technology [5] includes installation of
coiled tubing unit, blowout preventer and pumping
equipment on the wellhead, wellhead piping. In
contrast to well known technologies [2, 4] the sand
plug washing is done only to the lower perforation
holes leaving a sand plug at the bottomhole.

After that a water-insulating composition is
pumped into the perforation interval. Usually we }
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TEXHOJIOT'NH

CKBa)KMHAX C HU3KUMH IIJIACTOBBIMU JIABJICHUSAMU,
pacrnonoXxeHHbIX B 30He MMIT, a Takxe
YCTPAaHEHUE NIPUYHH NOSIBICHHUA IIECKA HA 3260€.

Hamu npeaaraeTcs TEXHOIOT U, TO3BOIAION A
3(PPEKTUBHO YAAIATD NECUAHYIO IPOOKY U
HaJEKHO 3aKPETIATD NPHU3A00MHYIO 30HY
nacta (T13IT) B 0OBOAHAIONINXCS 34 CYET
HOATATUBAHUSA BOJSHOI'O KOHYCA K 326010 T430BbIX
U ra30KOH/ICHCATHBIX CKBA’KMHAX B YCJIOBUAX
HU3KUX IIJIACTOBBIX JIABJICHUIL.

TexHONOru 5] BKJIIOYAET MNOCIEJOBATEIBHOE
MPOBEJEHUE TEXHOJIOTMYECKUX ONEPAIIUH TTO
MOHTAKY Ha YCTh€ CKBA>KHBI KOJITIOOMHTOBOY
YCTAHOBKH, YCTAHOBKE IIPOTHBOBBIOPOCOBOTO
1 HACOCHOT'O OO0PYAOBAHMS, OOBA3KE YCThs
TPyOONPOBOAAMHU. B OT/IMUME OT U3BECTHBIX
TEXHOJIOTUI [2, 4] IPOMBIBKY IECYAHOI TPOOKHU
MIPOBOASAT TOJBKO JJO HUXKHUX OTBEPCTUH
MHTEPBAIA NEPHOPALINAH, OCTABJIAA HA 3200€
IECYAHYIO IPOOKY.

ITocne 3Toro B UHTEPBAI ITEpPOpaA U
34KAYHUBAIOT BOAOU3ONIHPYIONYIO KOMITO3HUIIHIO.
OOGBIYHO MCHONB3YIOT COCTAB HA OCHOBE
MOJHUBHHUJIOBOTO CITUPTA. O6PA30BABIINIICA
BOJIOU3OJIALIMOHHBIN 9KPAaH OTTECHAET BOAY OT
32004 B INTYOUHY IIACTA IO PAJIUYCY.

3aTeM B UHTEPBAI TEP(POPAUN 3AKAYUBAIOT
repMETHU3UPYIONHI COCTAB (IOAUAKPHUIAMULHYIO
CMOIY), 3aKperudomuni nopogy. [locne
3aTBEPJAECHUA TEPMETUIHUPYIOMIETO COCTABA
MIPUCKBAXKUHHYIO 30HY IJIACTA OOPA6ATBIBAIOT
MEHOKHUCJIOTHBIM COCTABOM, 4 34TEM CKBAXKUHY
OCBAWBAIOT.

JlaHHasA TEXHOJIOTUSA POIIIA AITPOOALHIO HA
BBIHIanmypoBCKOM I'a30BOM MECTOPOXKAECHNH.
Pe3ynbraThel IONMOXUTENbHBIE. YAAIOCH
NPENOTBPATUTD AAJIbHENUIIEE OOPA30BAHUE
IE€CYaHOM NPOOKU. MeXKpEMOHTHBIN IIEPUOT,

(3 mecana) nporaeH. CKBaXHUHA padoTaet 6e3
po6KU 6 MecstieB. [ToCIepPEMOHTHBIN ICOUT
BOCCTAHOBMJICA CITYCTA 2 MecALd. B HacTosamee
BPEMS OH COCTABJIAET 1,3 OT JOPEMOHTHOT'O
aebura. ITo-BUIUMOMY, 3aKaYMBAHUE
BOJIOM3OJIUPYIOIIEH KOMIIO3UIIMU U CO3JaHHE
BOJOU3OJIHPYIOLIETO 9KPAHA IO3BOIUIIO
ortecHUTb 'BK OT 326051 CKBA’KMHBI B ITTyOUHY
I1JIACTA, 4 33KAYUBAHNUE T€PMETU3HUPYIONIETO
COCTABA CIIOCOOCTBOBAJIO HEKOTOPOMY CHUIKEHUIO
paspylieHus ropHbIX HOPoA. [Ipumenenne
IIEHOKUCJIOTHON OO6PA6OTKHU ITO3BOJINIIO OBICTPEE
OYHCTUTb IPUCKBAKUHHYIO 30HY OT KOJIbMATAHTOB
Y BBIBECTH CKBAKMHY HA IIPOEKTHBIN JICOUT.
OIHAKO COKPAIIEHUS IPOAOIKUTEIbHOCTH U
CTOHMOCTH PEMOHTHBIX PA60T, K COKAJICHUIO,
JOCTHYb HE yIAJIOCh.  ©
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use a composition based on polyvinyl alcohol.
The formed waterproof screen radially pushes
the water from the bollomhole to the depth of
reservoir.

After that a sealing compound (polyacrylamid
resin) is injected into the perforation interval to fix
the rock. After the sealing compound hardens the
wellbore formation zone is treated with foam-acid
compound, then the well is completed.

This technology was tested at the
Vyngapurovskoye gas field. The testing results
are positive. We managed to prevent further
development of a sand plug. Time between
workovers (3 months) has passed. The well has
been operating without the plug for 6 months.
Post-workover flow rate restored after 2 months.
Currently, well flow rate is 1.3 of the pre-workover
flow rate. Apparently, water-insulating compound
injection and creation of the waterproof screen
allowed pushing the gas-water contact from
the bottomhole to the depth of the formation,
and sealing compound injection helped to
reduce rock destruction processes. Foam-acid
treatment allowed removing bridging agents from
the borehole area and bringing the well to the
forecasted flow rate. However, unfortunately, we
did not manage to reduce the duration and the
cost of the workover operations. ©
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Kpae, PocTosckon o6macty, Pecniybnrke KanmbIikun. Y HaC
CaMBbIY 60IBIION (POH]T MECTOPOXKAECHUN. OCHOBHBIE
TPYJAHOCTU — O€3/IEUCTBYIOMNE CKBAKUHBI M 1AJAI0M A5
J106b149a Ha (POH/IE CKBAKUH, JJ15 ITO/I/IEPKAHUS KOTOPOH
MBI BBIHY>K/IEHBI IPUMEHSATD HOBBIE TEXHOJIOT'UH, HOBBIE
METO/bl MHTEHCU(PUKAIIUH, A TAKIKE AKTUBHO BECTU
MOHCK, PA3BEJKY MOJE3HBIX UCKOMAEMBIX U Ja/IbHENUIIIEE
IKCILIyaTAIIMOHHOE 6yPEHUE HA BBISIBJIEHHBIX
MECTOPOXACHUAX.

A.H. P3anmes: /I npeacrasindaio TOO <KankmyHai». Mbl
pabotaeM B Pecniyonuke Kazaxcran, ropoj Ypaibck. Hamre
MECTOPOXKAEHHE IO CBOUM XAPAKTEPUCTUKAM OTHOCUTCA
K CJIOKHBIM: OOJIBIIHE INTYOUHBI — 10 5000 M 1 601€€, MBI
HCIIOJIB3YEM TAKKE MHOT'OCTBOJIBHOE 3aKAHYUBAHHUE;
BBICOKHME TEMIIEPATYPHL U iaBJIeHUA. OCHOBHAs HAIlIA
OPOAYKINA — HEPTh U F'A30KOH/IEHCAT.

L. InTBuHEeHKO: Hama komnanus <HK-BP»
paboTaeT BO MHOTMX PETHOHAX M KJIMMATUYECKUX
30HAaX — OT crened 1o Kpaitnero Cesepa, TO3TOMY
YCJIOBUA HAIIEN IEATENBHOCTA HUKAK HEJIb35 HA3BATh
TEIUIMYHBIMUA. OYEHDb PA3HOOOPA3HBIE KIIMMATUIECKHE
yCJI0BUSL. PA6OTHI BBIIOIHSAIOTCS BCEX CTEIICHEN
CJIO’KHOCTH, ITIOTOMY YTO MECTOPOXKIAEHUA HAXOAATCA
HA PA3HBIX CTAUAX PA3PAOOTKU. IMEIOTCA KAK HOBBIE,
TOJBKO BBOJIMMBIE MECTOPOKICHUS, TAK U CTAPBIE,
NPAaKTUYECKU BBIPAOOTAHHBIE. [IO3TOMY UCITONB3YIOTCSA
TEXHOJIOTUHU IIPAKTUYECKH BCEX MIEPEJOBBIX CEPBUCHBIX
KOMIIAHUU.
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Gazprom Dobycha Krasnodar

is working in several regions of the Russian
Federation — the Republic of Adygea, Krasnodar
Krai, Rostov Oblast, the Republic of Kalmykia.
We have the largest stock of oilfields at our disposal.
The main difficulties are: idling wells and
production reduction at the stock of wells. In order
to sustain the production we have to apply new
technologies, new production stimulation methods
and to actively search for and explore mineral
resources and continue production drilling at the
discovered oilfields.

I am representing Zhaikmunai
Company. We are operating in the Republic of
Kazakhstan, in the city of Uralsk. Our filed is
characterized as a complicated one: very deep
reservoirs up to 16,400 feet and more, we also
use multilateral completion technology; high
temperatures and pressures. Our main products are
oil and gas condensate.

Our company TNK-BP is
operating in many regions and climatic zones —
from the steppes to the Far North, so you see that
we are working not in the hothouse conditions.
Climate conditions are very diverse. We perform
the works of all complexity degrees, because our
fields are at different stages of development. We
have both new, recently commissioned fields and
old almost completely depleted fields. That is why
we use the technologies of almost all leading service
companies.



BpeMsa KOITIOOMHTA: B KAKHUX BHIAX
He(dTera3zoBoro cepBuca 60JIbIIE BCETO HYK/JAECTCS
Bama kommaHuAa?

IO.A. Monogan: Ilpu 6ypeHHUH (CTPOUTENBCTBE
HOBBIX CKBA>KHH) MBI IPHUBJIEKAEM MOAPATHBIE
OPraHMU3ALIHH, BBITOIHAIONIUE ONPEJEICHHBIN CIEKTP
paboT: JOIOTHBII CEPBUC, CEPBUC IO OTOOPY KEPHA,
CEPBUC IO OYPOBBIM PACTBOPAM, T€O(PUZNIECKUIA CEPBUC,
MOJIYYEHUE CEMCMUYECKUX IAHHBIX. J[ajiee, B paMKax
PEKOHCTPYKIIUH CKBAXKHUH, MBI IIPUBJIEKAEM OPraHU3AIU,
CHENUATNU3UPYIONIUECS HA THIPOPA3PbIBAX I1JIACTA,
06pPab0TKAX MPU3A60MHBIX 30H. MbI IIJIOTHO OOIIAEMCS
TAKXKE C MOCTABIIUKAMHU HEPTETA30BOI'O OOOPYAOBAHUS,
CHELHUAIBHOTO OOOPYAOBAHUSA UIST KATUTAJIBHOI'O PEMOHTA
U PEKOHCTPYKIIMU CKBAXKHH.

A.H. P3aiueB: Mbl HyKJA€MCA IIPAKTUYECKU BO BCEX
BUJJAX HEPTETA30BOI'O CEPBUCA U IPUBJIEKAEM BEYIIIHIE
MHPOBBIE CEPBUCHBIE KOMITAHUH, HCTIOIB3YIOIIHE Oy POBBIE
CTAaHKH, CTaHKHU 151 KPC, KOJIITIOOHHT, BCIO HOMEHKJIATY Py
BHYTPUCKBA)KMHHOI'O O60PYJOBaHUA. KONTIOOMHTOBLIE
onepanyu y HaC IIpoBoanuT KomnaHus BJ Services.
BHYTPUCKBa)KMHHOE OOOPYJOBAHHUE (IAKEPHOE,
060pYAOBAHNUE I 3AKAHYUBAHUA) TIPEAOCTABIAET
Baker Hughes (Baker Tools). Teo(pusnueckue CTaHIITNNU
y Hac Toxxke komnanuu Baker Hughes (Baker Atlas).

II.1. JInTBHHEHKO: MBI IPUMEHAEM IPAKTUYECKHU
BCE BUBI HEPTErA30BOI'O CEPBUCA, KDOME OypEHUA
MHOI'OCJIOMHBIX CKBaKHH, KOTOPOE ITOKA B IIEPCIEKTUBE,

2 OCTAJIBHOE JIe1aeTCA BCE. HyK1aemMca BO BCEX BUIAX
cepsucal JIto6ag npobiema, KOTOpas BCTAET, HIOTUXOHEYKY
pemnraeTcs, T.e. IpoOpPadtaThIBAETCA, HAXOAUTCA ITOAPATIUK,
KOTOPBIF MOKET 3TY IPOOJIEMY PEHIUTD, TEM OOJIEE UTO
CENYAC KOMITAHUA IMOTHOCTBIO IEPENLIA HA PA3/I€IbHDBIN
HedrecepBrC. [IOCTyIaTENbHOE IBUKEHHE — PENIEHUE
BO3ZHUKAIOIIMNX IIPOOGJIEM C IIPUBJIEYEHUEM KAK
OTEYECTBEHHBIX, TAK U 3APYOEKHBIX KOMITAHUA.

Bpems xkoxrro6uHra: Ecrsiu B cocraBe Banrert
KOMIIAaHHUH CEPBHUCHBIC ITOAPA3IACTICHHU A HIHU
BCe pa6oThI BoI oT/1aeTe HA ayTcopcuHI? Ecin
IPHMEHSIOTCA 00€ (POPMBI, TO KAKHE HMEHHO
PAGOTHI BBINOJTHSIIOTCA COOCTBEHHBIMH CHIAMH,

4 KAKHE€ — IPUBICYCHHBIMH HOﬂpS{/I‘II/IKaMI/I?

J.A. Mosopan: [IprB/I€Y4EHHBIMU — ITIOJTHOCTDIO
BBITIOJIHAIOTCSA PA6OTHI ITO CTPOUTENBCTBY U
PEKOHCTPYKIIMU CKBAKHUH. MBI IIPHUBJIEKAEM
MOAPAAYHMKOB HA OCHOBAHUH PE3YJILTATOB IIPOBEJEHHBIX
KOHKYPCOB. Pa6OThI 110 06pabOTKE NPU3a00HHbBIX
30H U MHTEHCU(PUKALIUU JOOBIYYU MBI IIPOBOJIUM
CUJIAMHU COOCTBEHHBIX XUMUKO-AHATUTUYECKUX
J1260paTopuil. Y HAC B COCTaBE «['A31pOM JOObIYA
Kpacnopap» ecTb MHXEHEPHO-TEXHUYECKUM LIEHTP,
KOTOPBIN CIIEITUATTN3UPYETCS HA pa3padOTKe, HAIpUMep,
MMOBEPXHOCTHO-AKTHUBHBIX BEIIECTB, CTEPXKHEH /I
00pPabOTKH NPHU3A60MHBIX 30H, M HAIIIU PA3PA6OTKU
IIPUMEHAIOTCA HE TOJILKO JIJI1 MECTOPOXKACHUM KpacHoaapa,
HO U B psiJiE APYTUX IOUEPHUX 06111eCTB ['a31mpoma.

During drilling (construction of
new wells) we contract other companies to perform
certain services: drill bit servicing, coring service,
drilling mud service, geophysical service, seismic
data acquisition. Further on at the stage of well
reconstruction we contract companies specializing
in hydraulic fracturing, bottomhole treatment. We
are also in touch with the vendors of oil and gas
equipment, special equipment for well workover
and reconstruction.

We need almost all types of
oil and gas services and contract leading global
service companies that use drilling rigs, workover
rigs, coiled tubing units, full range of downhole
equipment. Coiled tubing operations are performed
by BJ Services. Downhole equipment (packers,
completion equipment) is provided by Baker
Hughes (Baker Tools). Geophysical stations are also
provided by Baker Hughes (Baker Atlas).

We are applying almost all

the types of oil and gas services except drilling of
multilayer wells. We need all types of service! We try
to resolve any issue that we face; we work on it, look
for contractors able to resolve this issue. Currently
our company is applying the practice of separate
oil service. This is a progressive advancement —
resolution of the issues with the assistance of both
domestic and foreign companies.

We fully outsource the works
on construction and reconstruction of wells. We
contract the companies based on the tenders.
Bottomhole treatment and production stimulation
is done by our own chemical analytical laboratories.
Gazprom Dobycha Krasnodar has an engineering
technical center that specializes in development of
surface active substances and cores for bottomhole
treatment and our developments are used not only
at the Krasnodar fields but also in a number of
other Gazprom subsidiaries.

We outsource the majority
of services. What do we do ourselves? We have
oil dewaxing unit and we perform bottomhole
treatment and well control ourselves, and the
rest is outsourced. We have our out oil treatment
facility, gas processing plant, all the other works are
performed by the service companies I mentioned
above: BJ Services, Schlumberger. }
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A.H. P3anues: BOIbIYIO 4aCTh CEPBUCHBIX PA6OT
MBI OT/IAEM TIOAPSITIHUKAM. YTO Jie1aeM caMu? Y HAC €ECTh
YCTAHOBKHU 1A leTapa(PUHU3ALINU HEPTH, CAMH CBOUMHU
cunami genaeM OI13 mrroc KOHTPOIb CKBAXKUH, BCE
OCTAJIBHOE OTAAEM MOJPSATYUKAM. Y HAC €CTh COOCTBECHHAS
YCTAaHOBKA ITOJITOTOBKU HE(MTH, 3aBOJI IO IEPEPAOOTKE Ia3a,
BCE OCTAJIBHOE JIC/IAI0T CEPBUCHBIE KOMITAHUH, KOTOPBIE 51
nepeuncsisi Beie: BJ Services, HInmoMm6epike.

ILH. JINTBHHEHKO: Y HAC IIOJTHOCTBIO PA3E/IbHBIN
CEPBHUC, ITIO3TOMY KpOMe NToAPAAINKOB 110 KPC, KoTOpEBIE
Y HAC €CTh, CYIIECTBYIOT €IIE TAK HA3bIBAEMBIE TPETHHU
JIMI[A, T€ KOMIAHUU, KOTOPBIE 3aHUMAIOTCSI 0OPA6OTKAMU
pu3a601HOI 30HbBL, B TOM YHUCJIE 6ONBIICOOBEMHBIMY,
TUJIPOPA3PBIBOM ILJIACTA — 3TO BCE PA3ACIbHBIN CEPBUC
OCBOCHM S CKBAKMH.

Bpemsa konTroonHra: Kakum o6pa3oM IIpOUCXOTUT
BBIOOP MOAPATINKOB? UTO IIPH OIIPEICICHUH
o0eauTE s TEHAEPA HI'PAET ONPEACIIAIOILY IO POIb:
II€HA WJIH KAa9€eCTBO?

J.A. Monogan: CaMm BbI6OD NOAPATINUKOB MOXKET
MPOBOAUTBCA JIMOO IO KOPITOPATUBHOMY CTAHIAPTY
lr'aznpoma, 1ud0 1O 3a1POCYy KOTUPOBOK, TUOO
MPOBOAUTCS OTKPBITBIA KOHKYPC, IMOO IPOUCXOAUT
34KJIIOYEHHE MTPAMBIX JJOTOBOPOB, HO HA HE3HAYUTEILHBIE
CYMMBI, HA PA30BBIE ONIEPAIIUU. A TAK BOCHOBHOM 3TO
KOHKYPCHAas OCHOBA. BO BHMMaHNE TPUHUMAIOTCSA HE
TOJIBKO LIEHBI, UET OLIEHKA OCHAIIEHHOCTU NOAPASYNKA,
M3Y4Y4ETCA E€T0 JEI0BA PEMYTALIUs, YCTOHYHUBOCTD
(PMHAHCOBOI'O HNOJIOXKEHUS U T.J. OTHAKO IEHOBOH
(paKkTOp IIPU NPOBEAECHUU KOHKYPCA CITOCOOEH CBITPATh
OTPULIATEJIBHYIO POJIb, KOI/IA Y9aCTUE IPUHUMAIOT
KOMIAHHWH C ABHO EMIIMHTOBBIMH [IeHAMH. CIIy4a€eTCs,
Y9TO AAXKE MO (POPMAJIBHBIM IIPU3HAKAM HE YJA€TCA UX
OTCEATD, TIOTOMY YTO OHHU ITOKA3BIBAIOT JJOCTATOYHYIO
OCHAIIEHHOCTB. E1le ogHa mpo61eMa — KOrjia B PETUOHAX
HAHUMAIOT MIOAPAAYHUKOB, TPAJAUIIMOHHO PA6OTAIOIMNX
37eChb. KOHEYHO, OT BCETO 3TOr'O CTPAAAET KAYECTBO,
OCOOEHHO KOI'/1d HET CBOMX 043 IPOU3BOJCTBEHHOI'O
06CTy’)KUBAHMUSA, HET CBOMX MOITHOCTET.

A.H. P3anmesB: Mbl IPUBJIEKAEM B OCHOBHOM
MEXKAYHAPOJHBIE CEPBUCHBIE KOMITAHUU, MUPOBBIX
JIMJIEPOB, TAK KAK HAM HEOOXOUMO C/IENATD BCE
K44ECTBEHHO, B CBSI3U C TEM YTO Y HAC OOJIBIIIHE ITTyOUHBI.
Harma 1iesib — ¢AenaTh BCe Ka9€CTBEHHO OJIUH Pa3, YTOObI
BIIOCJIEJJICTBUM HE BO3BPAIIATHCA K TON CKBAXXUHE, YTOOEI
adPpexTa XBATUIO HAJOIT0. [ToaTOMY, €ciiu Mbl Oy1eM
HCIIONIb30BATh MEHEE KAYECTBEHHOE OOOPY/IOBAHHE, TO
OOJIBIIIE 3ATPATUM HA PEMOHT. B ITEpBYIO ouepe/ib KAYeCTBO,
1IEHA HAa BTOPOM MecTe!

IL.LA. JInmrBUHEeHKO: Ceiyac eCTbh MOJHOE CJIOBO —
TeH/IEP. 3HAYUT, TOSIBIISIOTCA IPETEH/ICHTHI, JIEJIAI0TCS
O(epTHI U HA OCHOBE BCETO 3TOI'O BBIOUPAETCH TOT CAMBIH
NOAPAAYHUK. OIATh-TAKU B COOTHOLIEHHHU «1ICHA — KAYECTBO.
DTO HEMAJIOBAXKHBIN (PAKTOP, ITIO3TOMY 10 UTOI'AM TEHAEPA
U CTAPAEMCS BBIOPATH CAMOI'O JJOCTOHHOI'O. A IOTOM
IIPOBO/IUM OIIPEAEIECHHBIE PAOOTHI IO TPEM-TIATH
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We have completely separate
service that is why besides the workover contractors
we also have the so-called third parties — the
companies performing bottomhole treatment,
including large-scale, hydraulic fracturing — all this
is the separate well completion service.

The selection of the contractors
can be done either according to Gazprom’s
corporate standard, or by request of quotations,
or by holding an open tender, or by conclusion of
direct small-value contracts for single operations.
Mainly this is done via tender. During the tender
we assess not only the price but also equipment
of the bidder, its goodwill, financial solvency,
etc. However, price can play a negative role
during tender when companies with apparently
dumping prices participate in it. It happens that it is
impossible to separate and identify such companies
even according to some formal signs, because they
show quite good equipment status. Another issue is
when in the regions they contract companies that
traditionally work in this or that region. This results
in a poorer quality especially when the companies
do not have their own service base or their own
facilities.

We mainly contract international
service companies, global leaders, because we need
high-quality works results due to deep wells. Our
main aim is to perform the operation one time with
high-quality to ensure durable effect. That is why
if we use less qualitative equipment we will spend
more for repair works. Quality is in the first place
and price is in the second one!

Tenders are very popular
nowadays. That means that there are bidders who
submit their bids. Based on the bids we select the
contractor. Of course we make sure that the quality
meets the price. This is a very important factor, so
based on the tender results we try to select the most
deserving company. After that we perform certain
work at three-five wells, try the technology, if we are
satisfied with the results we continue working with
such companies. But, of course, commercial side is
in the first place.

The quality of the offered
services is first of all assessed on the basis of the
time of work performance, because every additional



CKBA’)KMHAM, OTPa6ATHIBAEM TEXHOJIOI'UH, €CJIU PE3YIbTAT
HAC Y/IOBJICTBOPSET, TO, COOTBETCTBEHHO, JICIACTCS CTABKA
HAa T€ KOMIIAHUH, OT KOTOPBIX ITOJTy4aEM KECITAEMBbIH
a(ppexT. HO 5JKOHOMMKA BCE PABHO HA IEPBOM MECTE.

Bpems konTro0nHra: Ha o0CHOBaHHH KaKHX
KPHUTEPHEB OLCHHUBAECTCA KA4€CTBO NIPEAIaraeMbBIX
yciayr? Yro momMoraeT He OITHOUTHCA B BEIOOpE
JYYIIETro NOAPATINKA?

J.A. Mosogan: KagecTBo NIpeiIaraéMbiX yCiayr
OLIEHUBAETCA HA OCHOBAHUH, BO-IIEPBbIX, KAJICHAAPHBIX
CPOKOB BEJIEHUSA PA0OT, HOTOMY YTO KaX/IbIE JIUIITHUE
CYTKU — 3TO NTOTEPSI TNOO MPOXOAKHU, TUOO TOOBIYU
yIJIEBOJOPOAA. [IPOU3BOAUTCSA OLIEHKA U O€3aBAPUTHOCTH
BEACHUA PAOOT. A TAKXKE CIIOCOOHOCTH YIOBJIETBOPUTD
OIIEPATHBHBIE [TOJKEIAHU S 3AKA34YHKA, IOTOMY YTO
B IIPOLIECCE KAK CTPOUTEILCTBA CKBAKUH, TAK U
ux peKOHCTpyKUuu, KPC, BO3HUKAIOT BOIIPOCHI,
TPEO6YIOINE UMEHHO HE3AMEJIUTE/IBHOIO pemeHus. He
BCE OPraHM3ALIMH, K COKAJIEHHUIO, MOT'YT OIIEPATHUBHO
MEPECTPOUTHCSH, TAK KAK PAOOTAIOT IO 3apaHeEE
YTBEPKIEHHBIM IPOTIPAMMAM.

Bpems konTro0nHIra: Ha o0CHOBaHHH KaKHX
KPHTEPHEB OLCHHBAETCA KA4€CTBO IIpeaIaraeMbpIix
ycayr?

A.H. P3anues: B riepsylo ouepenb 3TO UM KOMIIAHUH,
OT3BIBBI IPYI'UX 3d4KA34YHUKOB, I7JJ€ OHA IIPOBOJINJIA PAOOTHL
EcyIn MBI TPUBJIEKAEM HECKOJIBKO KOMIIAHUI, YTOOBI
CJIENIATh BBIOOP B ITOJIb3Y TOM MJIM MTHOM, MBI IIPOBOAHM
TEH/EPBI KAXKBII I'Of IPAKTHYECKHU. [Tocne aToro
34KJIIOYAEM JIOTOBOPHI C TOOGEAUTENAMH, PAOOTAEM
HEKOTOPOE BPEMS, 4 IOTOM CMOTPHM, KAKHE ObLIN
npo6seMBbL. ECJIM HAC YTO-TO HE YCTPAUBAET, 3HAYUT,
NPOBOJAMM €ELIE PA3 TEHAEP. BIMIPHIBAET APYIras KOMIIAHMS,
U MBI CMOTPUM, KaKHE NIPOOIIEMBI ObLIIN Y HEE.

II.M. JInTBHHEHKO: KpuTeprues MHOTO, HO €CTb
TAKOI IIOKA34TeJIb, KAK JIOJIJIAP HA 6apPeEIb. DTO BCE
3KOHOMHMKA. MOXXHO, KOHEYHO, IPOU3BOAUTDH PAOOTEI
XOTA U KA4ECTBEHHO, HO OYEHD AOITO. OJJHAKO B 3TOM
CJIy4ae 3aTPAThI 6yAyT HECOIIOCTABUMEI C ITOJTyYEHHBIM
PE3YABTATOM. DTO HAC TOXE HE YIOBIETBOPSET.

Bpems korrroouHTra: HacKOJIBKO OIIpeae /IOy IO
PO UT'PAET MPH BEIOOPE MOAPSTINKA HATHUIHE
Y HET'O IPOI'PECCHBHOIO OOOPYAOBAHM S HJTH A1
32Ka3YHKA Ba’KHEE IOJIOKHUTEIBHBIH ONBIT PA0OTHI
H BJIAJCHHEC HOBBIMH TEXHOJIOTHAMMH?

J.A. Mosoman: Korga Mbl IPOBOJUM KOHKYPCHBIE
MIPOLIEAYPHI, TO CTAPAEMCA B TEXHUYECKUX TPEOOBAHUAX
K4K Pa3 1 3aKJI4/JbIBATh BHEJAPEHNE HOBBIX TEXHOJIOTI'UIA.
JeJ10 B TOM, 4TO 6BIBACT TPYLHO COPUEHTUPOBATHCS:

BE/b CJIOKHO XOTETDb TOI'O, YET'O ThI HE 3HAENIb. [IoaTOMY

Y HAC €CTh TAKOE IIOHATUE: <yTOPI'OBBIBAHUE». DTO TAKAS
IIPOLIEAYPA, KOIZIA BEIXOAWUT OPIaHU3ALUS C HOBOM
TEXHOJIOI'MEH, KOTOPOU MBI SIBHO PAHBIIE HE BJIA/IC/IN, U B
PAMKAaX IIPE3EHTALINH, B PAMKAX BCTPEY MBI OOCYXK/JAEM }

day of works means loss of drilling progress or

loss of hydrocarbon production. We also take into
account the absence of accidents during the works.
Aswell as the ability of a contractor to fulfill on-
the-spot requests of the client, because during well
drilling, reconstruction or workover there may
arise situations that require immediate reaction and
resolution. But not all the companies, unfortunately,
are able to react promptly as such companies are
working according to the programs approved in
advance.

First of all this is the name
of the company, references of other clients of
this company. If we want to select out of several
companies, we hold tenders, almost every year. After
holding a tender we contract the winning bidder,
use its services for a certain period of time and then
see what kind of problems this company had during
service provision. If we are not satisfied with certain
results we hold a new tender. Another company
wins. We work with the new company for some
time and then see what kind of problems it had.

The criteria are many and
diverse but there is a dollar-per-barrel indicator. This
is economy. Of course one can perform high quality
works but for a long period of time. But in this case
the costs will be incomparable to the results. This
does not satisfy us as well.

When we are holding tenders
we issue terms of reference in which of course
require application of new technologies. But it
is sometimes difficult to make the right choice,
because it is hard to require or wish something you
know nothing about. That is why we have a kind of
bargaining procedure. When a bidder offers a brand
new technology we know nothing about it, within
the framework of presentations and meetings we
discuss this technology with the company. If we see
that the offered technology is obviously better, we
remove the lot from tender. In this case the priority
changes, we prepare new terms of reference and
target this new segment of oil service market and
the companies that possess new technologies.

Both equipment and technologies
are very important for us. But of course technologies
are in the first place and equipment is secondary. }
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€€ BO3MOXXHOCTH, BILIOTH JJO TOI'O, YTO CHUMAEM JIOT C
KOHKYPCa, €CJIM BUIUM, YTO IIPEJJIATAEMbIE TEXHOJIOTUU
SIBHO Jiy4ite. M Torna IpuopuTeT MEHAETCS, Mbl TOTOBUM
33HOBO TEXHUYECKHE TPEOOBAHUS U y2KE OPUEHTUPYEMCS
HA 3TOT CErMEHT HE(PTECEPBUCHOT'O PBIHKA, HA
OPraHU3aL 1Y, BIaICIOIINE HOBBIMH TEXHOJIOIUAMU.

A.H. P3anues: /]9 HAC BA)KHO U OOOPYJOBAHHUE,

U TEXHOJIOrnU. HO, KOHEYHO, HA IIEPBOM MECTE TEXHOJIOI'HH,
060PYJOBAHUE BTOPOCTEMEHHO.

IL.M. JInmTBrHEeHKO: Hamyue nporpecCuBHOIO
060pyAOBaHUA 0053aTENBHO! O60PYJOBAHUE JOIIKHO
COOTBETCTBOBATh cTaHAapTaM THK-BP. Eciin oo He
COOTBETCTBYET, TO IIPETEH/CHT HE IIPOXOAUT I10 KOHKYPCY.

Bpemsa korrroouHra: Kak Bel mosrygaere
nHOOPMAITHIO O PHIHKE He(PTECePBUCHBIX YCIYyT?
Hy:xeH 1, Ha Bam B3I/, 0000IIAFONT U HCTOYHHUK
uHGOPMAIHH B BHI€ HHTEPHET-CANTA, KOTOPBIF
OBI IIPEACTABIIA IIPEIJIOKEHHU I OT KOMIIaHHH-
NOAPATINUKOB?

II.A. MorogaH: Ha camoM zejie 3To 6610 6B OYEHD
HEIUIOXO. MBI TOJIy4YaeM MH(HPOPMALIHIO B OCHOBHOM JTH60
B BH/JIE IPEIOKEHUI, MTOCTYITAIOIMINX B OPTAHU3ALIHIO B
MHUCBMEHHOM BHUJIE HA UM T€HEPAJIBHOI'O AUPEKTOPA, TUO6O0
MBI [IOTY94EM NH(MOPMALTAIO HAYYHO-TIPAKTUYECKOTO
XapaKTepa Ha KOHPEPEHIUAX, TPOBOJIUMBIX TAKUMH
CTPYKTYpaMH, Kak ['a3npomakcio. Eme o1MH UICTOYHUK —
KOTIJJA YTO-TO HY>KHO Y3H4Tb, TO UIIEIIb BE3/IE, TTE TOJIBKO
MOYKHO (H4 CANUTaX B UHTEPHETE, 3BOHUIID, OOIIAENIBCA C
KOJIJIETAMM U3 APYIUX KOMITAHWH, HE TOJIBKO I'asripoma,

HO U PocuedTn, 1 1p.). [ToMOraeTt Takxe TECHOE
B3aUMOJIECHICTBUE C 3aPYOEKHBIMU KOMITAHUAMU, TAKUMH
Kak Baker Hughes, Halliburton, [Ilnrom6epske. A CanT,
KOHEYHO, HY>K€H. ECiu ObI ObLJ1 KAKOH-TO JAHJPKECT, BBIOOPKA
O OPTraHU3ALHAM, KOTOPBIE AaHOHCUPOBAJIU ObI CBOU

HOBBIE PA3Pa6OTKH, HE PACKPBIBAS UX HOY-XAY, ObLIIO ObI
3aMEYATEJIBHO.

A.H. P3axues: J1a, 3TO BOOOIIE ObII0 ObI 3aMEYATEIHHO!
Ecy 6b1 OB KAKOU-TO CAHT IO HEPTETA30BOMY CEPBUCY;
3TO OBLIIO 6B OYEHB YIOOHO /J151 IIOMCKA IO PSATUHNKOB,
Hanpumep. 3aiTH Ha CAHUT, BBIOPATH ONIPEJCJICHHBIN Pa3/Iel,
KOTOPBIH T€OsI THTEPECYET, BUJ| CEPBUCA, YTOOBI MOXXHO
OBLIIO IIOCMOTPETD CITUCOK MOAPAAYHUKOB. KOHEUHO, 3TO
OBLJIO 6BI YZOOHO.

II.M. JInrBruHeHKO: HaBepHOE, B HAIIIE CTPAHE €111e
HE JIOCTHUIJIN TOT'O YPOBHS, YTOOBI BCE BBIXOAU/IA HA
CBOUX INOTEHIIMAIBHBIX 3AKA34MKOB Y€PE3 UHTEPHET-
canThl [T03TOMY O4EHB MHOI'ME BBIXOAT IO CIIYXaM, OT
JIPY3€i U KOJUIET, PA6OTAIONIUX B PA3/IMYHBIX PETUOHAX,
MHPOPMALHA NPUXOAUT. TAK TOCTYIIATD *KU3HDb 3aCTABIISET,
U JICJIO HE B TOM, YTO HAM TaK Xo4eTcs. Sl paborai Ha
Caxanune, B 3anagHoi Cubupu, Ha nodepexbe bapeHiesa
MODsL, BOT cerfuac paboraro B OpeHOypre, 3To He U3-34 TOI'O,
YTO OYEHBb XOUYETCS, IPOCTO MAPTHS CKA3aJ12, KOMCOMOJI
OTBETHIL... OCTAIOTCS CBSI3U C TEMU JIIO/IbMU, C KOTOPBIMU
KOT/Ia-TO paboTaJl, HAKAIJINBAETCSA TOT CAMBIH OITBIT,
MIO3TOMY 3a4YACTYIO HAMHOTO JIETYe, Y3HAB, YTO KTO-TO
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Possession of progressive
equipment is a must! All the equipment must be
compliant with the TNK-BP standards. If it does
not comply with our standards such a bidder is not
able to win our tender.

It really would be good. We
either receive information in written form
addressed to Director General, or we receive
scientific and practical information at the
conferences held by the companies like Gazprom
Expo. Another source of information — when
you need to find something you search for it
everywhere: you surf different web-sites in
the Internet, you phone your colleagues from
other companies, not only Gazprom, but also
Rosneft and others. Close interaction with such
foreign companies as Baker Hughes, Halliburton,
Schlumberger is also very helpful. And the web-
site that you mentioned is, of course, necessary.

It would be great if there was a digest where
organizations could announce their new
developments without disclosing know-how.

Yes, it would be great! If there was
a web-site dedicated to oil and gas service it would
be very convenient to look for the contractors, for
example. It would be very convenient if there was
a possibility to go to the web-site, select the section
you are interested in, the type of service and to get
a list of contractors providing this service.

Probably, in our country people

are not yet prepared to search for potential clients
via Internet. That is why many companies use the
word-and-mouth marketing communicating with
the friends and colleagues in different regions. Life
makes companies doing so. I worked on Sakhalin,
in Western Siberia, on the coast of the Barents Sea
and currently I am working in Orenburg. This is
not because [ want to do it very much, but there are
things in our life that we have to do, despite our
wish. So, you get acquainted with people and then
you leave for another place and get acquainted with
new people. In such a way you gain experience and
when you learn that one of your acquaintances
works with a reliable contractor it is often much
more easier just to believe your acquaintance and
use the services of this particular contractor. And
the Internet is a very good thing, but very often it
offers not a technology but a product to buy. As
for technologies, you sometimes may spend a lot
of time searching for any information about it.



PabOTACT C JOCTOMHBIM MOJPSITIUKOM, IPEAIATAI0NIAM
CBOHU TEXHOJIOT'UH, [IOBEPUTD EMY Ha CJIOBO. A UHTEPHET —
3TO XOPOHIEE JEJIO, HO 3a4ACTYIO OH NIPEJIATAET HE
TEXHOJIOTHH, 4 TPOAYKIIHIO, KOTOPYIO HY>KHO KYIIUTb.

C TEXHOJIOTUSIMH CJIOXKHEE, UHOITIA CTOJIBKO BIIOXKUIIb
CHJI, YTOOBI HAMTU KAKYIO-TO MH(POPMAIIHIO. B 061meM,
UHTEPHET HAC IOKA HE YAOBJIETBOPSIET. A TE JTIO/IH,
KOTOPBIX Thl 3HACIIIb, BCCIIA FTOTOBBI HOMOYb. 10 BceM
BOIIPOCAM, CBSI3AHHBIM C UCIIOJIb30BAHHUEM TEXHOJIOTU,
MBI CO3BAHUBAEMCSI C HUMH, U pelnraeM Bonpoc. Kpome
TOI'O, MHOT'MI€ KOMIIAHWHU PA3/ICJICHBI T€OrpapuydecKy,
T€OJIOTUYECKUE YCIOBUA OYEHD OTIINYAIOTCA: B 3aIIaJHON
Cubupu TEPPUTCHHBIHN KOJIJIEKTOP, 4 Y HAC B OCHOBHOM
Kap6oHaTHBIN. [7my6uHsl — y Hac ot 1700 M 10 4500—-5000 M,
a B 3anagHor CuOUpU TaKUX TyOHH HET. TeMneparypay
HAC MIOBBIIEHHAA — 95 IPAZyCOB Ha CKBAKUHE INTyOMHOM
4500 M U enie MHOI'O JIPYTUX ACIIEKTOB, I7I€ HY>KHbBI PA3HbIC
TEeXHONIOIuM. B 3anagHoit Cubupu 171aBHBIM OOpa3oM
MIPUMEHSETCA KYCTOBOE OYPEHUE, Y HAC CEUYAC TOXKE KYCThI
OypsATCS1, HO UX OYE€Hb M4JI0, OCHOBHOE — OJJUHOYHBIC
CKBaKMHBI, DA3HBIE CETKU OYPEHUS U, COOTBETCTBEHHO,
OCBOECHHE.

Bpemsa konTroomnHra: Hackoabpko, Ha Bamx
B3IV, OT€4EeCTBEHHBIE HE()TEeCepBHCHBIE
KOMIIAHHH KOHKYPEHTOCIIOCOOHBI B CPABHEHHH
C MEXKIyHAPOJHBIMH?

J.A. Mosogan: [Iejio B TOM, 9YTO KAK Pa3 TAKH
OTEYECTBEHHBIE OPIAHU3AIIUU B IIOCIENHEE BPEMS
JEUCTBUTEJIBHO CTAJIM KOHKYPEHTOCIIOCOOHBL IMEHHO
M3-34 ONIEPATUBHOCTH, ITIOTOMY YTO JTI06a1 MTHOCTPAHHAA
(pupma crapaeTcs 06€30IaCUTh CEOsI HA TEPPUTOPUU
Poccupy, Ha 0ObekTe. OHA, HAIIPUMED, 3AKA3bIBACT JIBOHHBIC
OO'BEKTBI, IBOMHOE OOOPYJOBAHNE U BBIIIOJTHEHUE CBOUX
PaboT Ha TOM HMJIM UTHOM OO'BEKTE, YTOOBI MUHUMHU3UPOBATH
pucku. IToaTOMY LIEHA, COOTBETCTBEHHO, BO3PACTAET, HO
MIPU JOJIKHOM KadeCTBe. OpraHnu3ainuy, paboTaronue B
Poccuuy 1 OMKHEM 3apYyOEiKbe, EUCTBUTEIBHO IEPEHSIIN
OT MEXK/YHAPOIHBIX O4EHb MHOTO€E B OOJIACTHU TEXHOJIOTU],
J1a 1 UX COOCTBEHHBIC PA3PAO6OTKHU B IPUHIUIIEC HUYEM HE
XyKe. Mbl OpUEHTHPYEMCA B OCHOBHOM HA OTEYECTBEHHBIN
HEPTEra30CEPBUCHBII PHIHOK, HO €CTh HIOAHCHI, ECTh HOBBIE
TEXHOJIOI'MH, KOTOPBIE BBIIIN BOT 6yKBAJIBHO MONTOA4, TO],
Ha3a/], KOTOPBIMH BJI4/ICIOT IOKA TOJILKO MEXKAYHAPOHBIE
KOMITAHMH. ECJIM MBI BUJIUM, YTO Y MEXKIYHAPOJHBIX
OPraHMU3ALUI [IEHA U KAYECTBO IPUEMJIEMBI, TO MBI, OBIBAET,
pa6oraem u ¢ HUMU. HO OTE€YeCTBEHHBIE OPTAHU3AIUN
BIIOJIHE KOHKYPEHTOCIIOCOOHBL.

A.H. P3anues: CepsucHble Komnanuu CHI' cerogHs
JOCTATOYHO IIPOI'PECCUPYIOT, CEHYAC Yy HUX CEPBUC
Ha YPOBHE, 4 MOXKET, MTHOI/IA /TA3KE U BBIIIIE, YEM Y
3arragHbIX KOMHQHHIZ, HO JIMYHO MBbI HpH/ﬁ[Cp)KI/IBQ.CMCH
MEXAYHAPOJHBIX KOMIIAHUMN: UMH/JIK KOMIIAHUHN UT'PAET HE
MIOCJIEHIOIO POJIb.

IL.L1. JIuTBHHEHKO: CMOTPS KAKUE LIEJIU CTABATCS. MBI
IOIIBITAJIMCh ITpUBJIeYb Weatherford ¢ X N30ALMOHHBIMU
MaTEepHAIAMU — HUYETO ITyTHOT'O HE MOy YHIIOCH,

<

Generally speaking, the Internet cannot satisfy our
needs currently. And the people you are acquainted
with, they are always ready to help you. We

contact such people concerning all the questions
related to technologies and they help us to answer
the question or resolve the issue. Besides many
companies are divided geographically, they work in
different geological conditions: in Western Siberia
they have terrigenous reservoirs and we mainly
have carbonate reservoirs. Our reservoirs are
located at the depths of 5,577 feet to 14,760-16,400
feet and in Western Siberia they do not have such
depths. We have elevated temperatures —

95 degrees in 14,760-feet well. There are many
other aspects, where different technologies are
required. In Western Siberia cluster drilling is
mainly used. Nowadays we use cluster drilling

too, but very little, mainly we use separate wells.

So, these different approaches to well drilling
network mean application of different completion
technologies.

The fact is that domestic
companies have become very competitive recently
due to their flexibility and responsiveness. Any
foreign company seeks to secure itself on the
territory of Russia or at certain facilities. A foreign
company, for example, orders double facilities,
double equipment and work performance at this
or that facility in order to minimize the risks.
Consequently the price increases, but with due
quality. Companies working in Russia or in the
neighboring countries have learnt a lot from
the international service companies in terms of
technology, and their own developments and
inventions are as good as the foreign ones. We are
aimed at working mainly with the representatives
of the domestic oil services market, but there are
certain nuances, there are brand new technologies
that appeared just half a year or a year ago and
currently only international companies possess
such technologies. If we see that the quality and
the price of a service offered by an international
organization are acceptable we sometimes work
with the international companies. But domestic
companies are quite competitive.

CIS service companies are
currently progressing, and the quality of their
services is at the same level or sometimes even
higher than that of the western companies. But
personally we contract international companies:
company’s image plays a very important role.

It depends on the objectives
you have. We tried to contract Weatherford }
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XOTS TOT K€ «[€OTEXHOKHNH» PA6OTAET JOBOJIBHO
ycrienHo. KOHeYHO, Mbl UIIIEM HOBbIE TEXHOJIOI'UH, HE
OCTAaHABJIUBAEMCS HA JOCTUTHYTOM, HO TEM HE MEHEE B
I'PTI co LImomMOeprke HUKTO CPABHUTBCS HE MOXKET, OHU
JICJIAI0OT CAMBIC KAYECTBEHHBIE pa00ThI Kak O ['PIT, Tak u
10 TUPOKUCIIOTHOMY Pa3pPbIBY. [10 ITMKBUAALUU ABAPUN
pPaboTaIOT HAIIH CEPBUCHUKH, 11O KAIIPEMOHTY 3a49aCTVIO C
IpUBJICYCHUEM O60pYAOBaHMS OT Weatherford, OHO y HUX
o4eHb xopoiiee. OIHAKO IIPU JIIO6OM PACKIIA[IC 3aATPATHI,
KOTOPBIE MBI HECEM IIPU PA6OTE C THOCTPAHHBIMU
KOMIIAHHUSAMHM, HECOITIOCTABHUMO BBIIIIE. BCE 3aBUCUT

OT LIEJIU, KOTOPAs CTABUTCH: B€/Ib €CTb ABAPUH OYECHb
CJIOKHBIE, KOTOPBIE HA HAIIIEM OOOPYIOBAHUH JIOBOJIBHO
TPYAHO JIUKBUIMPOBATD, [IO3TOMY IIPUBJICKAIOTCA
IePEIOBbIE KOMITAHWHY, B XOPOIIIEM CMBICJIE MOHCTPHI,
BJIA/ICIOLINE COOTBETCTBYIOIMIUM OOOPYJOBAHUEM.

Bpems KorTroouHTra: [JaTe, moKaIyHCTa,
KPaTKOCPOYHBIH (2-5 jIeT) IPOTrHO3 PA3BUTHA
HedTEeCepBHUCHOH OTPACTH.

J.A. MonopaH: JIlymalo, 4TO HE(PTECEPBUCHAA
OTpacyb 6yJIET PA3BUBATHCS. JI€J10 B TOM, UTO CEMYAC
BCE HEPTEra30/100bIBAIONIUE OPIraHU3A1IUH BBIBOJIST 13
CBOET'O COCTABA HENPO(PUIBHBIE AKTUBBI, HAIIPUMED,
I'azmpom. To ke camoe genaet POCHE(TD. DTO B IPUHITUIIE
HEIUIOXO, IOTOMY YTO YBEJTUYHUBAET MIAHCHI OPraHU3ALINH,
pPadboTAOINX B JAHHOM CETMEHTE, PA3BUBATHCA HA 3TOM
PBIHKE, IOBBIIIATh KOHKYPEHTOCIIOCOOHOCTD. CEPBUCHBIN
PBIHOK U CEPBUCHBIE YCJIYTU OYAYT B OIMMKAUIINE
3—5 neT O4eHb BOCTPE6OBAHEL Beb eciiu 6paThb
meJib(poBble MPOEKTHI [a3npoma u Pocued Ty, eciu 6paThb
HEOOXOAUMOCTDb BO30OHOBJICHUS MUHEPAJIbHO-CBIPbEBOM
04a3bl, KOTOPAas B IOCJIEJHEE BPEMS HAXOANUTCA yXKE
OYKBAJIbHO HA I'PAHMU, IIOCKOJIBbKY JIOOBIBAETCS HAMHOI'O
OO0JIBIIIE, YEM HAPAIIUBAETCS, BCE ITHU (PAKTOPHI OYAy T
CTUMYJIMPOBATD PA3BUTHE CEPBUCHBIX OPIdHU3AIINA.

A.H. P3anues: fI nymaio, B OJUXKANIINE I'OJbl
CEPBUC OyZET BCE 60ee BOCTPEOOBAH, TAK KAK
CENYAC HA CylIe OCTAJIMCh JIMIIb MECTOPOXKAECHUSA C
TPYAHOU3BJIEKAEMBIMH 3aITACAMH, [IO3TOMY CEPBHC IO
MOBBIIIEHUIO HE(PTEOTIAYH, 3aPE3KE BTOPBIX CTBOJIOB,
YBEJIUYEHHUIO CETKU CKBAXKUH O6y/1€T UHTEHCUBHO
Pa3BUBATBHCA. A eciii 06'beM Oy pPEHMS BBIPACTET, TO ITO,

B CBOIO O4Y€epe/ib, OyIET CIIOCOOCTBOBATD POCTY
CEPBUCHBIX YCIIYT.

II.M. JIaTBHHEHKO: Sl HE MOT'Y JATh TOYHBIN
IIPOTHO3, TO BCE HACTOJIBKO HENMPEACKA3YyeMO... Cy/id 11O
BBICTYIZIEHUSIM KOPHU(PEEB HAIIEH HAYKH, OT€YECTBCHHBIN
HE@PTETra30BbIN CEPBUC JOJIKCH PA3BUBATHCS B IIOJIHBIA
POCT, HO IOKA HA HAIIEM PhIHKE EMY TPYTHOBATO
KOHKYPHUPOBATH C TAKOM MOILIHOM KOMITAHUEH, KAK
Imom6eprke. Weatherford Toxke CBOIO HUIITY HAIIET, TAK
YTO CJIOKHO 34ra/IbIBATD. [IpaBUIBLHO GyET CKA3aHO,

BCE 3aBUCUT OT IOJIUTUKH I'OCY/IApCTBA. ©

Hpuna TPY3IUIOBUY, Mapuua KOPJKUK, Buxropus T'PEK,
«BpeMst KOJITIOOHHTIA>
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with their insulation materials, but it was not

a success, however, Geotekhnokin is working
quite successfully. Of course, we are looking for
new technologies. However, no one can match
Schlumberger for hydraulic fracturing; they
perform the most high-quality hydraulic fracturing
and acid fracturing. Our service companies work
in the sphere of accident response. As for the
workover, they often use Weatherford equipment,
very good one. In any case, expenses that we incur
when working with foreign companies are much
higher. Everything depends on the objective this
or that company sets: there are very complicated
accidents that are hard to mitigate using domestic
equipment, and in this case the leading companies
possessing state-of-the-art equipment are
contracted.

I think that oil service sector will
continue to develop. The fact is that currently all the
oil and gas producing companies are divesting non-
core assets. This is done, for example, by Gazprom
and Rosneft. Basically, this is not bad because it
increases the chances of the companies working
in this segment to develop in this market and to
improve their competitiveness. Service market will
be in great demand in the coming 3-5 years.

If we take Gazprom’s and Rosneft’s shelf projects,
if we take the necessity of enhancing the raw
materials base, which is currently very poor due to
the fact that production volumes are much higher
than the reserves accrual — all these factors will
facilitate the development of service companies.

I think that the service sector
will be in great demand in the nearest future, since
onshore only remained the fields with hardly
recoverable reserves. That is why oil recovery
enhancement, sidetracking, infill drilling services
will be progressing. If there is an increase in the
volume of drilling, it will facilitate the development
of accompanying services.

I cannot give an accurate
forecast because the whole situation is
unpredictable... According to the leaders of our
science, domestic 0il and gas service should be
actively developing, but currently at our market
domestic service companies can hardly compete
with such a powerful company as Schlumberger.
Weatherford has also found its niche. So, it is
difficult to forecast. I would say that everything will
depend on the state policy.

Irina GRUZDILOVICH, Marina KORZH, Victoria GREK,
Coiled Tubing Times
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BOITPOCHI CIIEITUATTUCTY

JHoctynmHocts KHBKR -
[JIABHOE YCJIOBUE PA3BUTUA
KOJITIOOUMHI'OBOI'O OypPEHMA

BHA Availability

is the Main Condition
for CTD Development

Bpems xontTroonHra: IlepBhIi BOIPOC
Kacaerca Banrero BUAEeHU S HCTOPHUHU PA3BHTHA
KOJITIOOMHI'OBOI'O OypeHHsI, TAK KaK BeI
Y49aCTBOBAJIH B IIPAKTHIECKOM BHEAPEHUH
JAHHOM TEXHOJIOTHH C CAMOTI0 Hada1a. MoKeT
OBITH, BBI MOKeTe pacCKa3aTh HAaM O KaKOM-
JHU00 TEXHUIECKOM PENICHHUH, KOTOPOe
IOCJY>KHJIO TOJYKOM K Pa3BUTHIO JAHHOH
TEXHOJIOIHH?

Jaxoen IHapk: Kak MHE KaXXETCH, 1711 PA3BUTUA
KOJITIOOMHT'OBOTO 6y PEHM A BAXKHEUIITUM
TEXHUYECKUM PEIICHUEM CTAJI IPOIYCK
NEKTPUYECKOT O KaO€EJI BHYTPU I'MOKOH TPYOBIL.

Bce Ha4aI0Ch CO CITYCKA B CKBAXKHMHY IIPOCTBIX
UHCTPYMEHTOB, KOTOPBIE GBI IOJCOEANHEHBI K
ANEKTPUYECKOMY KAOEIIO, HAXOIUBIIEMYCS BHYTPU
I'HKT. KonTio6uHroBO€E 6ypEHNE 1 OPUEHTUPOBAHUE
MHCTPYMEHTA NOSABUINCH HECKOJIBKO MO3Ke. OTHAKO
CaMoO 1O ce6e PEMIEHUE TYCTUTD AJIEKTPUYECKULT
Ka0€eJIb BHYTPU TPYOBI CBITPAJIO OYEHD BAKHYIO
POJIB, TAK KAK 3TO MO3BOJIWJIO IIONYYaTh JJAHHBIE
TEJIEMETPHUU OT KOMITOHOBKH HU34 OYPHUIIBHON
kosoHHbl (KHBK) 1, COOTBETCTBEHHO, IPOU3BOANTD
KOHTPOJIb U YIIPABJIATD €10. A JAJIbHENIIEE PA3BUTUE
YoKE MPOXOANIIO MAPATIENBHO C PA3BUTUEM

JPYI'UX KOJTIOOMHIOBBIX TEXHOJIOTUI. [ToHavany
JIIOW HE IOBEPSINA KOJNTIOOUHTY. Y KOJITIOOMHTIA
ObLIA JOCTATOYHO IUIOXAS PEMYTALUA, TAK KaK
Y4CTO B CKBA)KUHE OCTABAJICA UHCTPYMEHT, TPyOa
MOCTOSHHO PBAIACH. [TOCTENEHHO CaMa TEXHOJIOT U
U O60PYAOBAHUE CTAJIN 60JIE€ HAJEKHBIMH,
KOJITIOOMHT ITOJIY YU HIUPOKOE PACIIPOCTPAHEHNE
B OTPACIH, U KOITIOOUHI'OBOE OYPEHUE TAKIKE CTAIIO
6osiee BOCTPpEOOBAHHBIM HA PBIHKE BCJIE]] 34 3TOU
OOI1IeH TEeH/ICHITHEH.

BK: EC/IM TOBOPHTS O OYIYIIEM TAHHOM
TEXHOJIOTHH, YTO MOKET IIOBJIHATH HA OoJiee
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Jlcoen Iapi poouncs 8 1962 200y 6 CIIIA. Tpyooasyro
0eAmeIbHOCIb 8 00LACMIUL HehMe2a306020 CEPBUCA HAYAL 6
1981 200y, cpasy nocae OKOHUaHU WKOIbL 8 Becmegyoe. BHavdjie
OH pabomalt 8 Kkomnaruu Jobnston Macco Schlumberger u
SAHUMATLCA PEMOHIMOM CKEANCUN 1100 OABNCHUCM.

C Komoburzom Havas padomams ¢ 1985 200a, kozoa nepeuien
Ha O0AACHOCINL ONePAIMOoPa KOIMIOOUH2060LL YCIMAHOBKU 8
romnanuu Best Hughes. Fimest 0e10 ¢ KoammroOuHzom 6 KOMNAaHUuAX
Otis, Bl Hughes, Camco u <dLnomobepice». B 1995 200y nauazn
Oypums Ha Koamoounze, neperion 6 2Pynny no CMpPpouUmenscmey
cxeaxcur komnaruu Baker Hughes, 20e sanumasics peanudariert
1POeKIMOB C UCNONb308AHUeM MOt mexHono2ul 6 CILIA, Omare,

Benecyane uAnxcupe. C 2002 200a paboma 8 KOMNAHUL
dInombepasce» u ywacmeosa 6 OypeHiis KomoOUH20M Ha
Ceseprommope u 6 Mroonesuu. Pabomas KOHC)I6marmom
npu peanusavuis 1PoeKmos 1o O6ypeHuIo KoumoouH2om
6 xomnanuax Targe Energy, Shell u Halliburton e CILIA
U 8 KOMNAHUL SANIos npu pabome 6 A6cmpaJiii.

C 2006-20/[coen Hauuraem padomams ¢ npouU3800UMensm
KOAMI00UH208020 0OOOPYO0BAMHUA U UHCINDYMEHMA, CHAYANA 6
cocmase Amkin Drilling Technology. B 2008-m o1 nepexooum 6

NOV, 20e u pabomaem no cetl 0eHb 8 Kauecmaee mexHuHecKozo
KOHCYAIIMARMA 10 NPOOaNCaAm 000PYO0BAHUS /L5
KOAMI00UH208020 OYPEHUA.

Joel Park was born in the USA in 1962 and started to work for

oil and gas industry in 1981 after be graduated from Westwood
High School. He started off as a snubbing band. for Jobnston Macco
Schlumberger. He began working in coiled tubing industry in

1985 jor Best Hughes and continued with Otis, Bl Hugbes, Camco
and Schlumberger. In 1995 be joined Baker Hughes Wellbore
Construction Group and worked on Coiled Tubing Drilling projects
in USA, Venezuela, Oman and Algeria. Then be went to work for
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questions to specialist

AKTHBHOE €e MocTeneHHO cama TexHonorvs 1 obopyaoBaHMe cTanm Coiled
BHenpenue? Kakoe Oonee HageXHbIMW, KONTIOOWHT NONYy4YKUN LIMPOKOoe Tubing
oGopymoBanue pacnpocTpaHeHWe B OTpaciu, 1 KONTIOOUHroBoe Times: The
HaM HEOGXOTHMO, OypeHue Takxe cTano bonee BoCcTpebOBaHHbIM first question
ITOGHI yanre mpuGerarn Ha pbIHKe BC/ieq, 3a 3ToM obLel TeHaeHUMeN. is about your

K KOJITFOOMHI'OBOMY vision of the

The technology and equipment

OoypeHHuro? . history of coiled

Tk IT: 51 mymaro, 9To became more and more reliable, tubing drilling, because
COCOOGCTBOBATD HOJIEE AKTUBHOMY 59 CT became c_om mon you were involved in
BHE/IPEHUIO KOJITIOGMHIOBOT'O GYPEHHS industry practice and practical implementation
MoskeT goctynHocTs KHBK. &1o camoe CT drilling just of this technology from the
IJIABHOE. follow this very beginning. May be you can

trend. underline some main technical

BK: HaCKOJIBKO MHE H3BECTHO, B HACTOAIIEE solution which dramatically move
BpEMA CEPBHUCHBIE KOMIIAHHH II0 BCEMY MHPY this technology forward?

HCIIOIB3YIOT /IS KOJITIOOMHTOBOI'O Oy PEHH ST Joel Park: In coiled tubing drilling the main
3a200¥HOE OypOoBO€ 000PY/IOBAHHE IIPOU3BOICTBA deal was I think actually getting the electric line
komnanuu Baker Hughes. Takum 06pa3om, inside the coiled tubing. This started of running

MBI CTAJIKHBAEMCS C THITHYHOY ITPOGIEMOL simple tools in the well connected by the electric line
MOHOIIOJIHH. I BOIIPOC, HA KOTOPBIN y MEHA HET inside the coiled tubing. The coiled tubing drilling
OTBETA: IOYEMY APYTHE CEPBHCHBIE KOMIIAHHH HJIN and orienting tools were realized a little bit later, but
IIPOHU3BOIHUTETH O0OPYJOBAHHUS HE IIPOABIAIOT just running the cable inside was a big deal, because
HHTEpEC K JAHHOMY CEI'MEHTY PhIHKA? it allows to get telemetry data from BHA to surface

Jk. II: Ha caMoM fieie Ipyrue KOMITAaHUHA and being able to control and manage it. Further
MIPOABIAIOT OOJIBIION MHTEPEC K JAHHOMY CETMEHTY development was just in line with the other coiled
PBIHKA, OTHAKO [TOKA HU O[JHA U3 HUX HE IIPEYCIIeIa B tubing technologies. For the start people didn’t trust
CO3/1aHUH KOHKYPEHTOCIOCOOHOI'O OPUEHTATOPA C CT and it had very bad reputation for leaving staff
NEKTPUYECKHUM KAHAJIOM CBSI3U JIJI51 KOJITIOOMHIOBOT'O and the tools, the pipe was always parting. Then the
oypenus. Jaxe lllmomb6epxe u Halliburton, HecMoTps technology and equipment became more and more
Ha GOJIBIIINE BPEMEHHBIE U [ICHEKHBIE 3ATPATHL, HE reliable, so CT became common industry practice and
MPEYCIIENH B JAHHOM HANIPABJIEHNUH. EMTMHCTBEHHBIMHU CT drilling just follow this trend.

KOMITAHUSAMH, KOTOPBIM V/IAJIOCh CO3JaTh paboTalomee

060pY/IOBAHUE, SIBJISTIOTCSI MEXK/TyHApOHAs Baker CTT: Speaking about the future of this

Hughes u Antech u3 Benuko6purannu. OpxHako KHBEK technology, what can boost it implementation?

IIPOM3BOJICTBA KOMITAHUK Antech rpoIiia Tuiib Which equipment do we need to use CTD more

TIOJIYIIOJIEBBIE UCIIBITAHUS U HE ObLIA OIPOOOBAHA often?

B IIPOMBIIIJICHHBIX YCIOBUAX. TeM BpeMeHEM J.P.: The biggest thing I can see that can help coiled

xomnanHus Baker Hughes yxe paboTaeT Ha/i CO3/IaHUEM tubing drilling implementation is the bottomhole

KOMIIOHOBKH BTOPOT'O OKOJIEHU . IIepBO€E ITOKOICHUE, assembly availability.

Orient Express, HCIIOJb30BAJI0CH IPAKTUYECKU

JIJISI BCEX OTEPAIIUIT KOJIITIOOUHI'OBOI'O 6ypEeHMsI 32 CTT: As I know, for now all the service

UCKJIFOYECHHUEM HKCIIEPUMEHTAJIBHBIX CTBOJIOB U companies around the world use for CTD the

OIIEPATINH, BBITIOIHSIEMBbIX ITPU ITIOMOIITH T'H/IPABINYCCKU BHA produced by Baker Hughes. So I think

opuentupyemort KHBK. B HacTosiee Bpemsi, Kax s y>Ke that there we have the standard problem of

CKAa3aJ1, OHU Pa3pabaThIBAIOT VKE CJIEYIONIEE IIOKOJIECHUE monopoly. The question I can’t answer for

KHBK, npuTOM 4TO 2/IEKBATHBIX AHAJIOT'OB IO CUX 10D myself is why other service companies or

HET JIJKE Y IEPBOT'O TTOKOJICH UL equipment manufacturers are not interested in
this market?

BK: B HacTosAIee BpeMa KOJITIOOHHIOBOE J.P.: Actually there is a great interest for this
OypeHHe B POCCHH IIPAKTHKYIOT TOJIBKO market from other players but for now there is no
OAO «CypryrHedTeras» u lllrromoep:xe. any substantial progress in their efforts to construct
OAO «CypryTrHedTeras» — mepegoBas c competitive electric orienter for CTD. At least neither
TEXHHUYECKOH TOYKH 3PEHU S POCCHIHCKAA Schlumberger nor Halliburton weren’t successful in it;
HedTera3zomoohIBAOIAS KOMIIAHHS C through they spent a lot of money and time on that.
COOCTBEHHBIM CEPBHCOM, a [IL1roMbepsKe — The only one that is successful and got one working
KpyHIHEHIIasa MEeKAyHApOTHAA CEPBHUCHAA is Baker Hughes and one another company, Antech,

KOMIIaHUsA. B 3TO¥ CBSI3U MHE HHTEPECHO, CMOKET } UK. But BHA produced by Antech for now is only field }
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BOITPOCHI CIICHUATIUCTY

I POCCHACKAA ECTb MHOTO TOrO, Yero Bbl He HaMAETE HU B OBHOM tested, but not
cepBHCHAs y4ebHMKe, HO BCeraga ecTb oM, KOTOPbIe 3HAlOT, Kak tried in true.
KOMITAHMA, 3TO [IeNaeTcs, U KOTopble MOTyT Hay4uTb 1 Bac. On the other hand,
0COOGEHHO HEOO IbIIA, the Baker Hughes
HAYATH IPHMEHATH For now, there are no books where you company for now is

KOJITIOOMHI'OBOE OypeHHe,
IIPUHUMAs BO BHUMaHHE
TOT (haKT, ITO CYIIECTBYET HE
TOJIBKO IIPOO6JIEeMA JOPOTOBHU3HEI
00OPYAOBAHHUSA, HO U IIPOGIEMa
O0yYeHH I M HOAT'OTOBKH IIEPCOHAIA?

Jax.II: K cCOXXaneHuIo, He CYIECTBYET CEMUHAPOB
U KYPCOB OOY4YEHUS KOITIOOMHIOBOMY 6ypeHuto. Ha
MOT1 B3IVISA]T, EAMHCTBEHHBIM PEMIEHUEM TYT MOXKET
OBITb HAEM NTIEPCOHAJIA HA 3aMa/I€, TO ECTh IPUITIACUTD
JIIOJIEH, KOTOPBIE 3aHUMAIOTCS KO TIOOMHT OBBIM
OypeHueM, YTOObl OHU MTOJEIUIMCH CBOUM OITBITOM.
OHH, KOHEYHO XK€, HE 6y1yT OYpPUTh BMECTO BAC, HO OHU
OyAyT IPUCYTCTBOBATD HA IJIOMA/IKE BMECTE C BAIIIMMHU
CIENUATACTAMHU U IOMOI'YT OOY4HTh ITIEPCOHAJL

OTO BONIPOC IIPAKTUKH U OIBITA. KOI/1a MBI TOJIBKO
HAYMHAIN PA60OTATh C KOATIOOMHI'OM, MBI BE/Ib HE
KPEMUIN HUKAKUX NTHCTPYMEHTOB HA KOHIIE TPYOBI,
4 CEeryac y HaC y>K€ BHYTPHU TMOKOU TPYOBI PA3MEIIEH
ANEKTPUYECKUI KA6€EIIb, MBI HICTIOIB3YEM PA3JIMYHBIE

UHCTPYMEHTBI COBMECTHO C THOKOU TPyOOU. ECTh mioau,
KOTOPBIE BIIEPBBIE MO POOGOBAIN CITYCTUTh TOT WA UHOM

WHCTPYMEHT B CKBAXHUHY. ECTh MHOT'O TOT'O, UET'O BBI HE
Ha¥JeTe HU B OTHOM yYe6HHKE, HO BCETA ECTD JIIO/IY,
KOTOPBIE 3HAIOT, KAK 3TO JE/IA€TCS, U KOTOPBIE MOT'yT
HAay49UTh U BAC.

BK: HaCKOJBKO I IOHMMAIO, B 3AIIAJTHBIX
KOMIIAHHAX O0y4€eHHE IIPOBOTHUTCS B
CIIEITHAJIPHBIX YYEOHBIX HEHTPAX.

Jox.II: [Ta. OHM IpegHA3HAYEHBI HCKIIOYUTEIBHO
JUIA KPYIIHBIX KOMITAaHUH. OJMH U3 MOUX CTAPIINX
OpaTbeB paboTAET IPENOAABATEIIEM IO KAITUTAJIBHOMY
PEMOHTY CKBAXHH B KoMmnaHuu Halliburton, ny Hux
€CTb y4E€OHBIE KYPCBI, KOTOPBIE ITPEAHA3ZHAYEHbI
UCKJIIOYUTENBHO U COTPYAHUKOB Halliburton.

B xomnianuu J1momMoepxe» TAKXKE IPOBOJATCS
KyPCBI, KOTOPBIE OPTIAHU30BAHbI UCKJIIOUUTENBHO JIJIA
COTPYIHUKOB KOMITAHUU. TaM IIPETIOAAIOT OCHOBEI

KOJITIOOMHI'OBBIX TEXHOJIOIUM, U OOy4E€HUE B OCHOBHOM

3AKJII0YACTCS B U3YYECHUN TEXHUUECKON INTEPATYPBI,

OJIHAKO BA’KHO CAMOCTOSITEJIBHO IONIPOOOBATH Pab0TATh

C MHCTPYMEHTOM, TaK KaK 3TO HUKAK HE CMOJIC/THPYECIIb
HAa TEOPETUYECKUX 3aHATUAX. CylIeCTBYET OOJIbIIAS
Pa3HHUIA MEXY MTHXXEHEPOM, KOTOPBIH TOJIBKO YTO
OKOHYMJI yuebOy 1 00J1a/1A€T JIUIIb TEOPETUYECKUMU

3HAHUSIMH, U THXXEHEPOM, KOTOPBIN YK€ HECKOIBKO JIET

padoTaer ¢ TPyoOor.

BK: Kak, Ha Baul B31IyIA, CEpPBHCHBIE KOMIIAHHH
H KOMIIAaHHUH-IIPOHU3BOJHUTEIH JOIKHBI

OCYHIECTBJIATH Pa3pabOTKy HOBOT'O O0OPY/JOBAHH S
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can read about it, but there are
people that are available,
they know how to do
it, and they can
teach you.

working on the second
model. The first one was Orient
Express, which was used to make
almost all coiled tubing drilling jobs
in industry excluding some experimental
holes and jobs done with hydraulically
oriented BHA. And for now, as I said, they already
work on the next generation BHA.

CTT: For now in Russia only Surgutneftegas
and Schlumberger do the jobs with coiled
tubing re-entry drilling. The first one is the
most technically advanced Russian oil and gas
production company with own service, and
the second is the largest international service
company. From therefore I just wonder if it
possible for Russian service company, especially
for small one, to start coiled tubing drilling,
especially talking into a count that there are not
only problems, caused by quite a high expenses
for equipment purchase, but also the problems
with personnel educating and training?

J.P.: Well, there are really no coiled tubing drilling
seminars and training. My suggestion would be to
import personnel from the West, the people that have
done coiled tubing drilling, so they can share their
experience. They will not drill for you but will come
out to the field with your specialists and will help in
training your personnel.

Actually this is the question of practice. When we
started coiled tubing jobs we never put anything at the
end of it, and now we have electric lines inside of it, we
put tools at the end of the tubing. There are people that
were the first to put the tools into the hole, and they had
no any teachers. For now, there are no books where you
can read about it, but there are people that are available,
they know how to do it, and they can teach you.

CTT: As I knew in Western companies the
education is done in some special training
centers.

J.P.: Yes. And they are exclusive for larger companies.
Actually one of my older brothers is a workover trainer
in Halliburton, and they have such training courses
which are exclusive for Halliburton employees.
Schlumberger also has courses that are organized
specially for their employees. They teach the basics
about coiled tubing, but that’s just learning of the
technical books and until you will not operate with
the tools there is no way to simulate that. The engineer
that is just degreed and has only book knowledge on
exploration and a person that is working with the



H TEXHOJIOTHI?

B Poccuu OBITYET
MHEHHE, 9YTO
ToCyAapCTBO JOJIKHO
B3HMATBh ONIpeJeICHHBIC
HAJIOT'H C JOOBIBAIOIIHX
KOMIIAaHHUH 1 HHBECTHPOBATH
3TH CPEJACTBA B Pa3paboOTKy

fl yBepEH, YTO YaCTHbIN OU3HEC JOMKEH PerynmMpoBaThCs
TONBKO CMPOCOM U NpeasIoXeHNEM, a

NPaBUTESIbCTBO AO/HKHO 3aHMMATbLCS TEM,
LN Yero ero n3dpanu, — ynpaensaTb.

The private sector business needs to be
is driven by supply and demand
and the government should

questions to specialist

tubing for several
years are a big
difference.

CTT: What do you
think about the order
of development of new
equipment and technology

HOBOI'O O0OPYZOBaHHUA, do what they were in a service or manufacturer
TEXHOJIOTHH U T.ZI. YTO BBI fyMaeTe elected to do, company? Here in Russia there
IIO 3TOMY IIOBOXY? Govern. is quite a popular opinion that the

Jk.II: S mosmararo, 9YTO OCHOBHOM MOTHB
Pa3paboTKU B TOM, UTOOBI 32pA0ATHIBATH
JICHBI'M OT €€ BHEAPEHU . [OCYy1apCTBO MOXET
OPEAOCTABUTh MHE BO3MOKHOCTD Pa3paboTaTh
KaKYIO-TH60 TEXHOIOI'HIO, HO OHO HE MOXET OOECIIEYUTh
€€ KOHKYPEHTOCIIOCOOHOCTD HA PHIHKE. [IoaToMy B CIITA
H4M HE HY>KHbBI TAKHE HAJIOT'H, YTOOBI PA3BUBATH HOBBIC
TEXHOJIOTHUH. Y HAC HEPTH U I'd3 NIOJIYIAIOTCS TAKUMU
JIOPOTUMH, IIOTOMY YTO 32 CYET JIOIIOJTHUTEIBHOT'O
HaJIOTOOBJIOXKEHH S JOOBIYH YITIEBOJIOPOJOB I'OCYAAPCTBO
UHBECTUPYET B PA3BUTHE HCTOYHNKOB JIEKTPOIHEPIUH,
HOJyYa€EMOH SKOJIOTUYECKU YUCTBIMU METO/IAMH, 4 3TU
UCTOYHUKYU CAMU OKYIIUTb C€6s1 HE MOTYT. S1 HE TyMalo,
YTO 3TO NPABUJIBHBIN ITOJIXO/I, U CYUTAIO, YTO 3TO
HECIIPABEIJIMBO, IIOCKOJIBKY HUUYET'O HE JJAET ITIOTPEOUTEITIO.

BK: B Poccuu KOMIIAHHH, 3AHHAMAaIOUIHECS
Pa3padbOTKOM HOBBIX TEXHOJIOTHH H
000PYIOBAHUSA, JOZKHBI IIPOBOAHTH IIOJIE€BHIE
ucneiTaHusa. Ho odeHs TPyAHO HAMTH KOMIIAHHUIO,
KOTOPAA MO3BOJIHUT IIPOBECTH TAKHE HCCIEOBAHH A,
TaK KaK 3TO JOIIOJHHTEIBHBIHM PHCK JJIA
oneparopa. CTaIKHBaeTeCh 1N BBI € TAKOH ke
mpooaemoit B CIITA?

Jk.JI: B AMepHKe TO ke caMoe. DTO 601bIIas
npo6seMa — HAUTU KOMITAHUIO, KOTOPAsI COTTIACUTCA
UCITBITBIBATE OOOPYAOBAHUE, BEIb KOMITAHUN PUCKYIOT
CBOEU PEMYTALIMEN, TAK KAK, UCTIO/Ib3YsI HOBOE
060pYAOBAHUE, OHU MOI'YT ITIOBPEAUTD CKBAKUHY.

BK: Yro Bl s ymaeTe 0 nporpamme MHHHCTEPCTBA
aHepreTuku CIIIA, 10 KOTOPOH TAKKE BBIJICIAIOTCA
JICHE KHBIE CPEICTBA HA PA3PA0OTKY HOBBIX
TEXHOJIOTHI?

JokII: [1a, MUHHCTEPCTBO 3HEPIETUKU (PUHAHCUPYET
HEKOTOPBIE IIPOEKTHL. HO 51 HE COIVIACEH C ITHUM.

BK: ITouemy? A ciapImag O HEKOTOPBIX
JOBOJIBHO YCIIENIHBIX IPOEKTAX, KOTOPHIE OBLIH
npodHHAHCHPOBAHBI TAKHUM 00pPa30M.

JxIT: 5] TOJTHOCTBIO C 9TUM HE COIIaceH. f ysepen,
YTO YACTHBIN OU3HEC TOJIKEH PETYIUPOBATHCA TOJIBKO
CIIPOCOM U NPEJJIOKEHUEM, A IIPABHUTENBLCTBO JTOJIKHO
3aHHUMATBCS TEM, IS YET'O €0 U30PAJIH, — YIIPABIATh. ©

Cepreri TOPIIAYEB, <BpeMs KOTTIOGHHT>

state should take some taxes from
production companies and use it to
invest in development of new technology,
equipment and so on. What is your vision of
the problem?
J.P.:1believe that the main reason for
development should be your ability to earn
money by its implementation. The state can give
me the opportunity to develop some technology
but they cannot provide the competitiveness
of this development on the market. That is why
we don’t need such taxes in USA to develop
new technologies. We are making oil and gas so
expensive because we are giving the money to the
green energy that is not competitive. I don’t think
that’s right. That’s unfair. This doesn’t bring anything
to the consumer.

CTT: The companies that develop new
technologies and equipment should do field
testing. But in Russia it’s difficult to find
a company that will allow them to do it,
because it’s additional hazard for operator.
Do you meet such problem in US?

J.P.: That’s no difference in America. It is a big
issue to find a company that will test the equipment
because it will risk the reputation, because actually
by using new equipment you run the risk of
damaging the well.

CTT: What do you think about the US
Department of Energy program which also
gives some money for the new technologies
development?

J.P.: Yes, the Department of Energy does finance
some of the projects. But I disagree with that.

CTT: Why? I've heard about some quite
successful projects which were financed in
that way.

J.P.: I totally dis agree with that. The private sector
business needs to be is driven by supply and demand
and the government should do what they were
elected to do, Govern. ©

Sergey TORPACHEY, Coiled Tubing Times
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XAPAKTEPNCTNKM HAMBOIJIEE
PACNMPOCTPAHEHHDIX KOJITIOBNHIOBbIX
YCTAHOBOK', PABOTAIOLIMX B POCCMN
Mpounssogutens

O0Go3Ha4yeHne

Knacc

Class

LWaccm

[lBurartenb

MolwHOoCTb gBUraTens, i.c.

MakcMmanbHoe TAroBoe ycunme nHxektopa, kH

CkopocTb nNogayu rmdkomn Tpybbl, M/MUH
AnameTp rmbkomn Tpybbl, MM

MakcrmanbHoe gaBneHume Ha ycTbe ckBaxXuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

[@abapuTHbIe pa3mepsbl, MM, He bonee

- ANVHa

- WWMPUMHA

- BbICOTa

Macca nonHas, kr, He bonee

MakcnmanbHas rpysonogbeMHOCTb YCTaHOBLUKA oGopyp,osava, T

*anIBeAEHbI AadHHbIle MO YCTaHOBKaM, NOCTaBJIeHHbIM B KOJin4yecTBe He MeHee fecaATun
N Haxogsauwmnmcs B sKcntyaTaumnn.



dunamatl
Fidmash
MK10T
MK10T

Nerkun

AM3-7511

400

400 HP
150
30,000 Ibs
0,9-48
3-157
19,05-38,1
i1
70

10,000 psi
2600
8,200 ft

430"

100"

157"
33700
74,250 Ibs
6

13,200 |bs

*Not less than ten units, currently being operated.

Light Weight
MA3 631708 (6X6)
MAZ 631708 (6X6)

YAMZ-7511

dunpmawl
Fidmash
MK20T

MK20T
CpenHum

AM3-7511

(no otaenbHoMmy 3akasy Caterpillar)

YA MZ—7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,3-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi
4200
13,800 ft

512"

100"

175"

46 000
101,300 Ibs
10

22,000 Ibs

Medium Weight
M3KT 652712 (8x8)
MZKT 652712 (8x8)

MANUFACTURER'S SPECIFICATIONS OF MOST
WIDELY SOLD CTUs' IN RUSSIA

dugmatu
Fidmash
MK30T
MK30T

Taxkenbiv

AM3-7511

(no oTpensHomy 3akasy Caterpillar)

YA M Z'7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,9-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi

5 500 (no otaenbHoMy 3aKasy 10 6 200)

18,000 ft (option 20,300ft)

595"

100"

175"
59000
130,000 Ibs
10

22,000 Ibs

Heavy Weight
M3KT 65276 (10x10)
MZKT 65276 (10x10)

Hydra Rig
Hydra Rig

CpenHumn

CUMMINS
CUMMINS
475
475 HP
270

60,000 lbs
1,2-80
4-265
25,4-44,45
1"-13%4"

70

10,000 psi
4000
13,200 ft

510"

106"

177"

40 000
88,000 lbs
15

34,000 Ibs

Medium Weight
KENWORTH C-500 (6x6)
KENWORTH C-500 (6x6)




000OpPYIOBAHUE

A.M. OBCAHKHH, reHepanbHbIH gupekTop OO0 Jdlakep CepBHC>
A.M. OVSYANKIN, General Director, Packer Service

Ka3K/IBIM I'OJIOM B HE(DTEra30BOI IPOMBIIIJIEHHOCTHA

PpaCHIUPAETCSI HOMEHKIIATYPAa paboT, IPU KOTOPBIX

IIPHUMEHSAETCS TAKEPHO-IKOPHOE OOOPYIOBAHUE, B
TOM YHCJIE JJIs1 BCE OOJIEE CIOKHBIX BHYTPUCKBAXKUHHBIX
TEXHOJIOTUYECKUX ONEPALTUH, TAKMUX KAK MHOTO3TAITHBIE

T'PIT 6€3 norbeMa IMAKEPA HA CKBAXKMHAX CO CJIOKHOIM

KOHCTPYKIIUEN U IPO(DUIEM IPOBOAKH; IPOBECHHIE

T'PIT B 60KOBBIX CTBOJIAX MAaJIOT'O JUAMETPA; IPOBEJCHUE

nep@opaLy CKBAXKUH HA TPYOAX C MOCIEAYIONINUM BBIBOJJOM

CKBAKUHBI HA PEKUM O€3 MO/bEMA ITAKEPA; PEMOHTHO-

U3OJIALIMOHHBIE PA6OTHL; PA3/IMYHbBIE TEXHOJIOTHUYECKUE

ONEPALIU NTPH TEKYIIEM M KATUTAJIbHOM PEMOHTE CKBAKHH.

CTOJIb K€ OBICTPO PA3BUBAIOTCS TEXHOJIOTUU, CBSI3AHHBIE
C IPUMEHEHUEM TAKEPHO-IKOPHOT'O OOOPYIOBAHUS
NPY 3aKAHYUBAHUM CKBA’KHH B IIPOLIECCE TOOBIYH, B TOM
YMCJIE JIJIS1 TAK HA3bIBAEMBIX MHTEJIJIEKTYAIBHBIX CKBAKHUH:
060PYIOBAHUE IJIST ONTHOBPEMEHHO-PA3IETBHON 3aKAYKH;
060pPYIOBAHUE IJIsT OTHOBPEMEHHO-PA3/IENBHON JOOBIYH;
MaKEPHOE OOOPYAOBAHUE IS KCILTyATALIUUA CKBAXKUH
C HOTPY>KHBIM HACOCHBIM O60PYAOBAHHEM; ITAKEPHBIE
KOMITOHOBKH JIJI51 U30JIA1IMA HETEPMETUYHOCTH KOJIOHH U T.JI.

1 OO0 JTakep CepBUC» IPEIOCTABIEHUE YCIIYT C
MaKEPHO-AKOPHBIM OOOPYJOBAHHUEM OBLIIO OCHOBHBIM
HAIIPABJIEHUEM HA CTAPTOBOM 3TAIlE AEATENbHOCTH
KOMITAHUH, HEJAPOM 3T4 HANIPABJIEHHOCTb O3BY4€HA B
CaMOM HA3BAHUWH HAIICH KOMITAHWUU. 11 B HACTOAIITUI MOMEHT
NPEJOCTABIEHHUE YCIYT € MAKEPHBIM OOOPYIOBAHUEM
apngeTca 111 OO0 Jlakep CepBUC» TAKXKE OTHUM U3
OCHOBHBIX HAIIPABIEHUN JIEATETBHOCTU.

OOO dlakep CepBUC» IPENOCTABIAET YCIYTH C TAKEPHO-
SAKOPHBIM OOOPYIOBAHUEM I10 BCEM BBIINIENIEPEYHUCICHHBIM
HAIIPABJIEHUAM, B YA4CTHOCTH, HA CETOJHANTHUN JJEHb HAIIEN
KOMITAHUEN BBITIOJTHEHO:

1. OpHO- 1 MHOTO3TanHbIE ['PIT 6€3 nogbeMa nakepa AJis
peBusnu Ha 6osee yeM 3500 CKBAKMHAX C IPUMEHEHUEM
MAKEPHOI'O OOOPYJOBAHUA U (POHTAHHON apMaTypbl I'PIT,
npuHaaexamed OO0 Jlakep CepBrC». MbI COTPYIHAYAEM
C 60JIBIITMHCTBOM KOMITAHHWH, BBITIOJTHSIONUX B Poccun
TUAPABINYECKUE PA3PBIBbI IUIACTA, IIPEJIOCTABIISASA UM
[IAKEPHBIE YCIIYTU HA MECTOPOXKAEHUAX LlenTpanbHon

rom year to year a list of oil and gas service

operations with application of packer/anchor

equipment is expanding. These complex
downhole technological operations include:
multistage hydraulic fracturing (HF) operations
without pulling out of packer, which are performed in
wells of complex structure and profile; HF operations
in lateral holes of small diameter; tubing conveyed
perforation of wells with subsequent bringing the
well on stable production without pulling out of
packer; squeeze cementing and other technological
operations performed during well servicing and
workover.

Technologies connected with application of packer/
anchor equipment for well completions during
production process, including the so-called intelligent
completions, also develop rapidly. They include
equipment for dual injection operations; equipment
for dual completion operations; packer equipment
for wells fitted with downhole pumping equipment;
packer assembilies for isolation of casing leaks
and so on.

For Packer Service rendering of services with
application of packer/anchor equipment was one of
the main directions on the first stage of Company’s
activity. That’s why this direction is reflected in the
name of the Company. And nowadays rendering of
services with packer equipment application remains
the main direction of activity of Packer Service
company.

Packer Service provides services with packer/
anchor equipment of all the above-mentioned
directions, in particular up to date the Company
has completed:

. One-stage and multistage HF operations (without
pulling out of packer for inspection) in more than
3500 wells with application of packer and wellhead
equipment owned by Packer Service. We cooperate
with the majority of companies, which perform HF
operations in Russia, providing them with packer




Poccun, Cesepe EBponefickon yactu Poccuuy, 3anajHo-
CHOUPCKOM PETUOHE U TIOMEHCKOM OOIACTH.
. Buegpeno 6onee 150 KOMIIOHOBOK [IJ151 OTHOBPEMEHHO-
Pa3Ie/IbHOM 3aKAYKH CKBAXKHH.
. Buenpeno 6onee 400 nnakepHbIX KOMIIOHOBOK JIJIsI
obcnyxxuBaHus cucrem IITT/I,
. Baeapeno 6onee 200 makepHbIX KOMIIOHOBOK KOHTPOJIA
BBIHOCA ITECKA [JI CKBAKWUH, SKCIUIYaTUPYEMBIX YOLIH, 1 T.11.
(JJ11 O3HAKOMJIEHH S CO BCEMU CEPBHUCHBIMU
HANPaBIACHUAMU IIPOCUM ITIOCETUTD CANT HAIIEH KOMITAHUU
www.packer-service.ru )
Hannsble ycnexu OO0 dTakep CepBUC» OOYCIOBJICHBI
BBICOKOH OTBETCTBEHHOCTBIO IIPU ITOA60PE
060pyIOBAHNA /1 OCYIIECTBIEHH YCIIYT, IPUMEHEHUEM
BBICOKOTEXHOJIOTHYHOI'O OOOPYIOBAHUA IPEMHUYM-KJIACCA,
IOMICKOM HOBBIX MHHOBAIIMOHHBIX PEIICHUI U TEXHOJIOT M.
XOTeNnoch 6b1 OCTAHOBUTHCS HA PSIZIC HOBBIX PA3pabOTOK
obopynosanusd, npumensaemMoro OO0 dlakep CepBuC> U
Ipou3BoAUMOro Komnanuer OO0 JIpousBoACTBEHHAS
pupma Jlakep Tyn3» (www.packer-tools.ru ), KoTopas
ABJIAETCA HALUM ITAPTHEPOM Ha PBIHKE U C KOTOPOI MBI
COBMECTHO ITPOBOAYM UCIIBITAHUSA U BHEJPEHNE HOBEMUIINX
THIIOB [TAKEPHO-IKOPHOI'O 000PyAOBaHUsL. K HOBOMY
BBICOKOTEXHOJIOTUYHOMY 1 BLICOKOKAYECTBEHHOMY
060PYIOBAHUIO MOKHO OTHECTH HUXKETIEPEUYNC/IEHHDBIE
Pa3pabOTKIUL.

ITAKEPDBI C YBEJIMYEHHBIM ITPOXO/IHbIM
CEYEHHMEM CTBOJIA (C IIOJTHOPASMEPHBIM
CTBOJIOM) THIIA IICIT

OCO6EHHOCTBIO TAHHOU CEPUU MAKEPHOTI'O O60PYAOBAHUA

SIBJISACTCA YBEJIMYEHHDBIN BHYTPEHHUN AUAMETP CEYCHUA

CTBOJIA ITAKEPA, YTO AAET JAHHBIM [TAKEPAM CJIEAYIOLIUE

IIPEUMYIIECTBA:

1. ITpy IPUMEHEHNHU MTAKEPOB /151 BHYTPUCKBAXKUHHBIX
TEXHOJIOI'MYECKUX OIEPALINIL:

* [IOJIHOPA3MEPHBIE CTBOJIBI ITAKEPOB COOTBETCTBYIOT
BHYTPEHHHM JUAMETPAM IPUMEHAEMBIX KOTOHH HKT,

YTO HE CO3JAET AOIOIHUTEBHOIO COIIPOTUBJICHUS IIPU
IIPOKAYKE ArPECCUBHBIX, d0PA3UBHBIX M TEXHOJIOTMYECKUX
JKHJKOCTEN yepes KonoHHy HKT u cTBon makepa
(orcyTcTBYET 3(PMEKT IITYLHUPOBAHUA) U ONITUMHU3UPYET
ruapasiandeckue pacyersl 1pu I'PIT, kucnotHeix I'PITu
JPYI'UX OlepaLMIX;

* IIOJTHOPA3MEPHBIE CTBOJIBI ITAKEPOB OOJIErYaIOT
BO3MOKHOCTD IIPOBEAECHU A APYTUX TEXHOJIOIMYECKUX
onepanuu, Hanpumep, paboTy yctaHoBok 'HKT 110 BEIMBIBY
IIPOIITAHTA ¥ OCBOEHHUIO CKBAKMHEI ITOcse I'PIT;

HMMEETCA BO3MOXHOCTDb [IPUMEHEHUS JAHHbBIX ITAKEPOB
IIPU IPOBEAEHNN HOBBIX METOAUK I'PIT, B 4aCTHOCTH,
MHOTO3TanHbIX I'PIT ¢ npuMEHEHNEM ITOC/IEA0BATEIBHOMN
nepgopanuu riactoB Ha 'HKT. Takue TeXHOIornm
TPeOYIOT CIYCKAa MAKCUMAJIBHO BO3MOXKHOT'O IUAMETPA
1epOPATOPOB C LEBIO YIAYUIIEHH KAYEeCTBA
I'UJIPONIECKOCTPYITHOIO IEPPOPUPOBAHUSL. JJaHHbBIE
HaKePbI UCIIOIb30BAIMCh U UCIIOJIb3YIOTCA B Poccun

services at the fields of Central Russia, West Siberian
and Tyumen regions, as well as at the fields on the
north of European part of Russia.

. More than 150 assemblies for dual injection
operations have been implemented.

. More than 400 packer assembilies for servicing
reservoir pressure maintenance (RPM) systems
have been introduced.

. More than 200 packer assemblies for sand control
of wells equipped with ESP units have also been
implemented.

(For more information about full range
of services please visit our Company’s web-site
www.packer-service.ru).

The success of Packer Service is based on high
responsibility of the Company during selection
of equipment, on application of «premium class»
high-tech equipment and search for new innovative
solutions and technologies. We should mention a set
of new tools that are used by Packer Service and which
were developed and manufactured by PF Packer
Tools (www.packer-tools.ru). This company is our
partner, with which we jointly perform testing and
implementation of newest packer/anchor equipment.
When talking about new high-tech and high-quality
equipment, we mean the following developments.

PACKERS WITH ENLARGED
MANDREL FLOW AREA (WITH FULL-
SIZE MANDREL) OF PSP SERIES

The main feature of this packer equipment is that
it has enlarged inside diameter of packer mandrel,
which provides the following advantages.

1. During application of packers for downhole
technological operations:

Full-size packer mandrels comply with inside
diameters of tubing strings in service, which does
not create additional resistance during injection
of aggressive, abrasive and process fluids through
the tubing string and packer manderel (there is no
choke restriction effect), while optimizing hydraulic
calculations during HF, acid fracturing and other
operations.

Full-size packer mandrels simplify performing
of other technological operations, for example,
proppant cleanout and after fracturing well
completion operations with coiled tubing units’
application.

There is also a possibility of application of these
packers for performing new types of HF operations,
in particular, multistage HF operations with
sequenced coiled tubing-conveyed perforation of
formations. These operations require application of
perforators with maximum possible diameter because
it improves the quality of abrasive jet perforation.

In Russia such packers have already been used in

MHOI'MMH 3aITaJHBIMH (PPAKOINIEPATOPAMH ITPH IPOBEJIECHUN } past and are used nowadays by foreign HF operators }
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MHOro3TanHbIX I'PIT ¢ NprMEHEHHUEM NTOCIEOBATEIBHOM during multistage HF with application of sequenced
nepgopanuu mnactos Ha 'HKT. coiled tubing-conveyed perforation of formations.
2. Ipu npumenenuu 1maxkepos tuna IICI ga cucrem I 2. During utilization of PSP packers in RPM systems

U 3AKAHYMBAHUS CKBAKUH: and for wells completion:

* TIOJIHOPA3MEPHBIE CTBOJIBI TAKEPOB CHMIKAIOT IOTEPU Full-size packer mandrels decrease hydraulic loss
Ha COIIPOTUBJIEHUE IIPU 3AKAYKE HAIHETATEIbHBIX during injection of fluids and correspondingly lower
JKHUJKOCTEN U, COOTBETCTBEHHO, CHUKAIOT 3aTPATHI RPM system operating costs.
cucrtemsl TI1]]; It is possible to perform geophysical survey

* IMEETCS BO3MOKHOCTB IPOBEACHUS PA60T 110 'OU ¢ operations with application of full spectrum of
IIPUMEHEHNEM ITOJTHOTO CIIEKTPA TPUOOPOB. HabmogaeTcs logging tools. Application of the above-mentioned
CHIKEHUE ABAPUUHOCTU IreO(PU3NYECKHUX UCCIENOBAHNUNI packers allows to reduce accident rate during logging
IIPU IIPOXOKIAEHNUH TAKEPOB. operations.

NAKEP CEPBUCHBIN C YBEJIMYEHHLIM
NPOXOOHLIM
OTBEPCTHMEM CEPUM NC

Ha3HaueHue nakepa NC-146/168/1780N

Nakep MC-146/168/178MN npvMEHABTCA ANA MMAPABNWHMEBCKOrS paspeiBa NNacra,
TaMnoHaKHsIX paBoT, kMcnoTHoit oBpaboTkW, MeneiTanMa nnacTta, ofHapyweHun
HErepMETHYHOCTH 0GCAAHON KONOHHE!, MCNONBIYETCA KAK IKCNNYATAUMOHHEIR Nakep
B HAHETaTENbHBIX CKEAMMHAX, NPeacTasnAeT cofoi MIBNeKaeMoe MANEenue ¢ JByMA
BUKCHPYIOWWMMCA Yy3Namu B8 SKCNMYaSTAUMOHHON KOMOHHE, MENOY KOTOpBIMM
HaxoguTeA Kamepa coobwenna TpyDe! © 3aTpyGHEIM NPOCTRaHCTBOM, NOIBONAIDWER
NPOWIBOAWTE BRIPABHWBAHWE AABNEHUA B HAA- M NOANAKEPHON 30HaX,

Nakep MC-146MB8/17TEN ABNABTCA NPOXOOHBIM WHCTRYMEHTOM, 4TO NOIBONAET
NPoKaYWBEaTE Yepe: Hero ofbembl #MAKOCTH M GECNpEnATCTBEHHO CNYCKaTb
nepdopaTopel, KapoTakHel@ WHoTpymewT. [etanw nakepa oBnagaioT
MIHOCOYCTORYMBOCTEIO K NpoKaqxe necka ana MPM.

TexHUYecKue XapakTepUCTUKN

MNepenan AaBNEHUA, BOCNPUHWMAEMBIA nakepon 70 MMa
Hawbonswan Harpy3ka pacTAMEHWA 200 kH.
YoTaHoBOUHEIA BEC Min-max- 6-15 T
MakcumansHan TeEMNepaTypa IKCNNYaTaLUHK 176 rpag, C

Tunopasmepsl nakepa NC-146/168/1780N

Paamep | Ouanazos | Quamerp Bmy'rpannuﬂ Ormmua | Macca BepxHan/HHHMHAR
obcanHoiR| npumenne-| kanwbpyio] NpoxXoaHoR |nakepa,| naxepa, [nprCoBAMHWTENEHAR
KOMOHMBL, | MOCTH | LLMX AWameTp, (11 HE peasia no MOCT
MM (p0fM MM KOmeL, MM Gonee, 633-80

MM Hr

nc-146n| 146 (5 %) | 126...136 | 122,5 50.61 | 1600 | 75 B 73/ BT3
nc-168n|168 (6 58| 145...152 | 142 1930 | 130 B89/ 89
nc-178n| 178 (7) [1524...164[1501151,5 1930 | 135 B89/ 89

76
76

Mo menaHWwo 3aKaz4vka AOCTYNHbBI NWGLIE NPUCOBAMHWTENbHbIE pe3bbbl W
TMNopasMepsl. MpW paimellleHAM 3aKa3a PEKOMEHOYETCR YKa3bBaTh Menaemoe
KOMMYECTEO PEM. KOMNNEKTOB.




ITAKEPBI 1)1 DKCIIVIYATAITI
COBMECTHO C KABEJIbBHbBIMHA
JINMHUAMMU PAZIMIHOI'O
HA3SHAYEHUA

00O dlakep CepBHUC» COBMECTHO

¢ OO0 dIpousBoacTBeHHas (pupMa «[1akep

Tyn3» pa3zpadoTaHBI HAKEPHI C BO3MOXKHOCTBIO

r€PMETU3ALNU KAO0EIbHON IPOAYKIINH,

IIPOITYCKAEMOM B IIPOLIECCE CIIYCKA

060PYNOBAHUS B/IOJIb NAKEPA.

JaHHbIE MTAKEPbI UMCIOT PA/JT IIPEUMYIIECTB:

* BO3MOKHOCTBD CITyCKa MaKEPa U
Ka6€IbHOI IPOAYKIIMHA COBMECTHO U 6€3
pasrepMeTHU3auy Kab6eaIbHOM JUHHUH IIPU
MOHTAKE ITAKEPY;

* [I0CAJKA [TAKePa I'UIPABIUYECKUM METOOM,
YTO YMEHBIIIAET BEPOSITHOCTD [IOBPEK/ICHUS
Ka6eJbHOM JIMHUY,

¢ YIOPOMICHHAA TCXHOJIOTUA U3BJICUCHUA
makepa, OOyCJIOBIECHHAA YCTAHOBKONU
PaCYETHOrO KOJIMYECTBA CPE3HBIX
MITUQPTOB B 3aBUCUMOCTHU OT INIAHUPYEMBIX
BHYTPUCKBA)KUHHBIX YCJIOBUM.
AKTYyaJIbHOCTDb IIPUMEHEHUA JAHHDBIX

AKEPOB OOYCIOBIEHA BO3MOXHOCTDBIO

X UCITIOJIb30OBAHMA HE TOJIBKO OJIsA

OPraHU3ALNU SKCILIYaTALUN CKBAXKUH C

HOT'PY>KHBIM HACOCHBIM OOOPYAOBAHHUEM

IPU HEI€PMETUYHOCTH SKCIIYATAIIMOHHBIX

KOJIOH, HO Y B PA3JIMYHbIX TUITAX KOMIIOHOBOK

«IHTEJJICKTYAJIBHBIX> CKBAXKUH, TPEOYIOMINX

OJHOBPEMEHHOI'O PA3/JE/IEHUA INIACTOB U

c60pa HHPOPMAITUH U3 OOOCOOIEHHBIX

Y4aCTKOB CKBA>KMHBI TIOCPEJCTBOM KA0EIbHBIX

MH(OPMATMOHHBIX IMHUM.

TexHUUYECKHE XAPAKTEPUCTHUKU ITAKEPOB

JAHHOT'O THUITA TPUBCCHBI HMXKC:

PACKERS FOR OPERATION
TOGETHER WITH DIFFERENT-
PURPOSE CABLE LINES

Packer Service in partnership with

PF Packer Tools developed packers

with capability of sealing the cable,

which passes along such packer
during equipment run-in-hole (RIH).

These packers have the following
advantages:

* the possibility of RIH packer and
cable together without unsealing
the cable line during packer
installation;

* seating of packer with the help of
hydraulic method, which decreases
the probability of damaging the
cable line;

« simplified technology of packer
removal that make allowance for
installation of estimated amount
of shearing pins depending on
intended downhole conditions.
The urgency of application of

these packers is associated with

the possibility of their application

not only in wells equipped with

downhole pumping units that

has damaged parts of production

string, but also in different types of

assemblies for intelligent completion
of wells, which require simultaneous
separation of formations and
acquisition of data from isolated areas
by means of cable lines.

Specifications of these packers are
given below:

Pasmep

Bepxnaa/
HUNCHAA
npucoedu-

ITugp naxepa

Packer code

006caonoii
KOJIOHHbL,
mm (010tim)

Casing string
length,
mm (in.)

Auana3on
npumense-
mocmu,
Mmm

Applicability
range,
mm

Auamemp
Kaauopyrowux
Koaeu,

MM

Diameter of
gaugerings,
mm

Buympennuii
nPoOxXooHo
ouamemp,
mm

Internal drift
diameter,
mm

Jnuna naxepa,
MM

Packer length,
mm

HumenvHaAA
pe3voa
Mmygpmoean no
IOCT 633-80

Upper/lower
connection
thread according
to National
Standard 633-80

TIC-122K
PS-122K

146 (5 )

125..134

60,60

IIC-142K
PS-142K

168 (6%)

142..150

73(89)/73(89)

1IC-142K
PS-142K

178 (7)

152..164

73(89)/73(89)
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ITAKEPHBIE KOMIIOHOBKH
KOHTPOJIA BBIHOCA ITECKA JJIA
CKBAKHH, DKCIIVIYATUPYEMbIX
YOI H 1 I BOOJO3ABOPHBIX
CKBAKHH

ITpo6nema 60PbOBI C BBIHOCOM ITECKA
U APYTUX CIA00CHEMEHTUPOBAHHBIX
IOPOJ CTOUT KaK IIPH IKCIUIYATALIUHN
JIOOBIBAIONIETO (POH/IA, TAK U B CUCTEME
II1J] mpy 3KCILTyaTAl UK BOLO3200PHBIX
CKBA’XKHMH. B HACTOAIINI MOMEHT HAIlIEH
KOMITaHUEN COBMeCTHO ¢ OO0 «CTpOHI» U
OO0 dIpousBoacrBeHHas pupma Jlakep
Tyn3» pa3zpaboTaHbI HECKOIBKO CXEM
(PUIBTPALIMOHHBIX IAKEPHBIX KOMIIOHOBOK,
OCHOBBIBAIOIINXCS HA IIPUHITUIIE
(PUIBTPALINY CKBA)KUHHBIX (DIIONIOB KAK
4Jepes NpAMOTOUYHBIE (prIbTpel Tha GHT,
TAaK U Yyepe3 PUIbTPLI TUAPOJUHAMUYECKOIO
KOHTEMHEPHOTI'O THIIA.

1A IPpaBUJIBHOT'O BEIOOPA THIIA (PUIBTPOB
U PACYETA €O OCHOBHBIX IAPAMETPOB
HEOOXOIUMO UMETD JAHHBIE ITO CKBAXXHUHE,
TAKHE KAK JEOUTHOCTD, I PAHYJIOMETPHUA
BBIHOCUMBIX TBEP/IbIX YACTHII,
ArPECCUBHOCTD CPEIBL, INIOTHOCTD (DIION/A,
TEMIIEPATYPA U OOBOJHEHHOCTD.

Haunb6omnee adpHEKTUBHO NPAMOTOYHBIE
dunbTpsl PHT paboTAIOT B CKBAXKHUHAX,
HEPTAHBIE ITACTBI KOTOPBIX COCTOAT
U3 CYIIECEN, CYITIMHKOB, IIECYUaHUKOB,
COZIEPKAMMX A0PA3UBHBIC YACTUILBI
pasmepamu oT 100 MKM U 6osee.

OUIBTPYIONAA IOBEPXHOCTD (PUIIBTPOB
MIO3BOJIAET IIPOITYCKATD 34JaHHBIE
MeIKHUE (PPAKIIUU YACTULL CKBO3b IIEJIN
punbTpa (OnpeaensaeMble IMUPUHOMN
me/Iu (PUIBTPOIIEMEHTA), HE IPUYNHAA
Bpe/ld HACOCHOM YCTAHOBKE, 4 KPYIIHbIE
A0pPAa3UBHBIE YACTULIBI 32 JCPIKUBAIOTCA
HA €TO MNOBEPXHOCTH.

BBICOKOE Ka4eCTBO OOOPYAOBAHMA HANUX
IIOCTABIIHKOB, B TOM YHCJIE
OOO «IpomnsBoacTBeHHAA pUpMa
«[Takep Tyn3», 32 HOCIEAHNE HECKOIBKO
set nno3sonusio OO0 dlakep CepsBuc»
3HAYUTEJIIBHO PACIIUPUTD CIIEKTP
IPEMIATAEMBIX YCIYT U YBEJIUYUTD
KOJIMYECTBO 3aKA3YHKOB ITAKEPHOT'O CEPBUCA.
B HacToAmuit MOMEHT O60PYAOBAHNE
00O dIpowussoacreeHHas (prpma I Takep Tynz»
I POKO IIPUMEHAETCA HA MECTOPOXKICHUAX
MIPAKTUYECKHU BCEX HEPTEra30400bIBAIOIMNX
romnanui Poccum (OAO J'a3npom HEPTD»,
OAO «CypryrHedTreras», OAO «JIyKOmI,
OAO «HK «PocuedTb» U AP.), U MBI HAJIEEMCH,
YTO KPYT' 34KA3YHKOB OYAET PACIIUPATECA. ©

PACKER ASSEMBLIES FOR SAND CONTROL
IN WELLS EQUIPPED WITH ESP UNITS AND
IN WATER WELLS

The problem of sand control is typical for both production
well stock and RPM systems in water wells. By now our
Company together with Strong company and PF Packer Tools
has developed several designs of packer assemblies based on
the principle of wellbore fluids filtration by means of both
direct flow filters with casing and crate-type hydrodynamic
filters.

For proper selection of filter type and calculation of its
basic parameters it is necessary to have well data, such
as specific productivity index, granulometry of removed
solid particles, environmental aggressiveness, fluid density;,
temperature and water cut.

Direct flow filters with casing operate effectively in wells,
oil formations of which consist of: clay sands, loamy soils and
sandstones comprised of abrasive particles with size range of
100 um and more.

Filtering surface allows infiltrating given undersize
particles (defined by the width of filtering element slots)
without damaging the pumping unit and entraping large
abrasive particles on its surface.

Yemaroexa YOITH

ESP unit

9K6ﬂﬂyﬂmﬂl4u0HHﬂ}l KOJIOHHA

Production string

Taxep audpomexaruveckuii muna IlC

Hydromechanical packer

Dunemp npamomoursi muna @PHT

Direct flow filter with casing

High quality of equipment provided by our suppliers,
including PF Packer Tools, allowed Packer Service to
significantly broaden the spectrum of offered services and
increase the number of clients. At the moment equipment
of PF Packer Tools is widely used at the fields of almost all
oil and gas producing companies in Russia (Gazprom neft,
Surgutneftegas, Lukoil, NK Rosneft), and we hope that the
number of our clients will further increase. ©®




OO0O0 «[MponsBoacTBeHHas

dupma «llakep Tyns»

MAKEPEI ANA FMAPABNWHECKOD
PAIPLIEA NNACTA W
TEXHONOrWHECKWX ONEPALMA
MNAKEPLI ANA OPFAHWZALMH
PAZAENBHON TIAKAYKW BOAkI

M NOAAERMAHWA NNACTOBOD
AREBNEHWA

HKOPWM rUAPAENWYECKUE

PATLEAWHUTENM KONOHH

KOHTEHMHEPEI ANA MNYEUHHBIX
MAHOMETPOEB

KoMNOHOBKW CKEAXWHHOMM
oDsOPYAOBAHKMA ana OPZ, Nna

TOPLEBLIE PEZI

KonbUEBLIE BPE2LI

KOHTPONE KAYECTEA NPOAYKLUWM

115191, r.Mockea,

XonoawnkHbiid Nnepeynok, A.3, kopnyc 1, cTp.4
Ten./cpakc: +7(499) 502-80-36;(495) 665-69-39
e-mail:contact@ packer-tools.ru
www.packer-tools.ru




NMocraBKa M apeHa a30THbIX
KOMMNpecCcopHbIX cTaHnumn TrA
ANA KOMnaHvn HedTerasoBoro ceKTopa

TexHon02UA UCNONBIOBAHUA 2A3000PAZHO20 A30MA NPUMEHACMCA Hehmeza308biMU KOMNAHUAMNU
HA NPOMANCEHUU MHO2UX Jem. A3omusbie Komnpeccopusie cmanvuuu TTA, vinyckaemsie Komnanueil
«Tezac», aKMuUEHO IKCNIYAMUPY10mca Ha BPOMbLULIEHHbIX 00sexmax Poccuu u cmpan CHI npu
CO30aHUU UHEPMHOTL CPEObL BbLCOKO20 OABACHUA: 6 OYyPEeHUU; OCEOCHUU U PeMOHME 2A306bLX U
HePMAHBIX CKEANCUH; NPU ECKPBIMUU NPOOYKMUBHBLX NIAACIMOE; NPU UCHBIMAHUAX U PeMOHme
mpyo60onpoeooos, pesepayapos u 000PY008aAHUA, IKCNIYAMUPYIOULE2OCA CO 83PBLEOONACHBIMU

cpeoamu; OnA MymeHua a3omom noAHCapos u CoO30anUusA 83Pvl800e30nacHoli cpeost u op.

Azommwie komnpeccoprvie cmanyuin TIA (CGZJA) — 8bLCOKOMEXHON02UHHBLE CUCINEMbL 110 TPOU3BO0CINEY CHCANNO20 A30Mda
U3 ammocgheprozo 6030Yxa HernocPeoCmeeHo HaMmecme IKCNIL)Amavui —
nPOUIBOOAMCA NPOMBLUUNEHHOU 2PYnnotl <Tezac» ¢ 2007 200d.

Tezac auoupyem 6 npou3eo0cmee, PAcUluperiiiL i COBEPULeHCINBOBAHUL HOMEHIAMYPbL KOMIPECCOPHO20 000PYO0BAHUA.
Bbinycraemoiii MoOeabHbLLL PAO A30MMHbBLX CIMAHUULL UUDOKO IKCNILYAMUD)YEmCsl 8 PA3HIX TNeXHOS02UMECKUX
U KAUMAMULECKUX YCI0BUAX HA meppumopuu Poccuu, cmpar CHI 1 3a ) 6eicom.
Hawm, KaK npouseooumensim OaHHsLX 8bLCOKOMEXHOLI02ULHBIX KOMNIEKCO8, UHMeEDPeceH 1npoLecc Co30aHUsl
HOBbLX ONUULL U COBEPULEHCIMBOBAHUA MEXHUMECKIUX XAPAKIMEPUCTIUK 1POUIBOOUMBLX Crianuuli TIA.

IIpOU3BOJACTBO A30THBHIX KOMIIPECCOPHBIX

CTAHITHH

HomeHnxiaTypa BBIITYCKAEMbBIX d30THBIX CTAHIIUMA
MIPEJCTABIEHA CEPUMHBIM PSAJIOM CAMOXOIHBIX

(Ha rpysosbix maccu KAMAS3, YPAJT, KpA3, M3KT) u
6JI0YHO-MOZY/IbHBIX CTAaHIIMU (Ha 6a3¢€ 20- 1 40-yTOBBIX
KOHTENHEPOB).

MHpauBuyanbHbIE TEXHUYECKUE PEEHNA ABJIAIOTCS
HEOT'bEMJIEMOI COCTABIIAIONEN IIPOU3BOACTBA CTAHIIUN.
HaJ co3gannem 1 MpOU3BOACTBOM JIYUIINX OOPA3L0B

TTA (COA) paboTaroT BBICOKOKJIACCHBIE CIIEITUATUCTBI C
OOJIBIIUM ONBITOM PAOOTEI B OTPACIH: KOHCTPYKTOPCKUIA,
TEXHOJIOTUYECKUI, IPOU3BOACTBEHHBIN OT/EIDI,
YYUTBIBAIOTCS IPAKTUYECKUE OLICHKH CEPBUCHOM CITYKOBL.
BHyTpeHHNE KOMIIOHOBKH y3JI0B CTAHIIWI 3aI1aTEHTOBAHDI
U HE UMEIOT aHAJIOT'OB CPEIU IIPOU3BOJUTEIIEA
AHAJIOTUYHOT'O OO6OPYAOBAHUA. DTO NO3BOJISAET YMEHBIIATH
raGapUThl ¥ BEC CTAHLINH, YBETUYNUBATD BbIXOJHbIE
pa6oune XapaKTEPUCTUKU 1O IPOU3BOANTEIBHOCTH U
JIABJIEHUIO.

ITpOM3BOAUTCS AATITALIMS JIIOOOM CEPUITHOM MOZIEIHN K
KJIUMATUYECKUM YCJIOBUSAM U IIPOYHUM OCOOEHHOCTIM
00IACTH U MECTA IPHUMEHEHMUSL.

MOHHUTOPHHT IPUMEHEHHU A A30THBIX

KOMIIPECCOPHBIX CTAHITUH

COTpPYAHHUKAMH KOMMEPYECKOT'O OTAENA ¥ CEPBUCHONU
CJIY>KOBI IPOM3BOAUTCS IOCTOSHHBINA TEXHUYECKUI
JUAJIOT C 3aKA3YMKAMH U ITOTEHIINAJIbHBIMU
HOTPEOUTENSIMU CTAHIIU.

AHaJIM3 BBIIIOJTHEHHBIX PA60T HA IIPOMBIIIIEHHBIX
OOBEKTAX HEPTETA30BbIX KOMITAHUI CO3/IAE€T YCIIOBUSI
JUJIS TIOCTOSTHHOT'O COBEPIIEHCTBOBAHUSA

U MOZIEPHU3ALAY BBIITYCKAEMOTI'O MOJIENIBHOTO PAJA.
YyacTue B pPOCCUUCKUX U MEXYHAPOAHBIX IIPOEKTAX
Ha KOHKYPCHOI1 OCHOBE ITO3BOJIAET HAUOOJIEE ITOJTHO
YAOBJIETBOPATH TOTPEOGHOCTD OOIBIINX U MAJIBIX
He(TEra30BbIX KOMIIAHUI B IA30PA3/1€/IMTEIIbHOM 1
KOMIIPECCOPHOM OOOPYAOBAHUH, YCIYTdX IO €TO 3AITYCKY
U OOCITY’KUBAHUIO.

CepBHCHOE OOCTTY>KHBAHHUE A30THBIX
KOMIIPECCOPHBIX CTAHIIHH
* CHEUATNACTBI CEPBUCHOM CITYKOBI IIPEIATAIOT
YCIIYTH IO OOCIIY>KMBAHUIO, DEMOHTY W HAJTAJIKE
KOMIIPECCOPHBIX CTAHIIMH, CTAIIMIOHAPHOI'O
KOMIIPECCOPHOI'O M T'A30PA3/IE€/IUTEIBHOIO
OBOPYIOBAHMUSL
ITo cormacoBaHHOMY I'PA(UKY HA [IPOMBIIIJIEHHBIA
OOBEKT BBIE3KAET MOOUIIbHAS CEPBUCHAA OpUTraza
CIETUAJINCTOB JJI51 IPOBEAECHM S TYCKOHAIAJKN UJIA
TEKYIIErO PEMOHTA.
IoBbIIIAsA OIEPATUBHOCTD OKA3aHUS CEPBUCHBIX YCIIYT,
MBI IIPEJJIATAEM BBIE3]] CIIELINAIHCTOB IO TEPPUTOPHUA
Poccun, B crpanbl CHT, bantuu 1 3apyoOesKbsl.
KanuTanbHBIN PEMOHT OOOPYAOBAHUSA
OCYIIECTBIIAETCA HA COOCTBEHHBIX ITPOU3BOACTBEHHBIX
MOIITHOCTAX BEICOKOKBATU(DUITIPOBAHHBIMUA
CHEUAIACTAMU. PAGOTHI IPOMU3BOAATCS B
COITIACOBAHHOE C 3aKA34MKOM BPEMS, YTO NO3BOJISET
3apaHee INIAHUPOBATD 3aIrPY3Ky OOOPYAOBAHHUS.
KagecTBEHHDINM ¥ CBOEBPEMEHHDIN CEPBUC
YBEJTUUHUBAET CPOK CIIY>KOBI OOOPYIOBAHUS, TO3BOJISIET
U36€XKaATh IIPEXIEBPEMEHHBIX ITOJIOMOK U PEMOHTOB

ApeHga a30THBIX KOMIIPECCOPHBIX
cranui TTA

C 2010 roga koMnaHuern «I'erac» 3anyuieH
MPUHIIUIINAIBHO HOBBIN IPOEKT, HAIIPABJIECHHBIN HA
OIIEPATUBHYIO IIOCTABKY C;KATOI'O 430T4 (BO34yXad) Ha
IIPOMBIIIJIEHHBIE OOBEKTHI HE(PTETa30BOIO CEKTOPA, —
apeH/1a KOMIIPECCOPHBIX CTAHIIMNA. Bonnpocamnu
apeHbl OOOPYJIOBAHUSA HA NPEANPUATHNA 3AaHUMAETCA
060CO6IEHHOE TOAPA3ACIEHUE CEPBUCHOM CITYKOBIL.

Hc110J163ys1 CBOM IPOU3BOZCTBEHHBIE BO3MOKHOCTH,
Pa3pabOTKU U MHOT'OJIETHUI OIIBIT HA PIHKE
KOMIIPECCOPHOI'O O6OPYAOBAHMS U CEPBUCHBIX YCIVT,
HpeAIaraeM B apEH/Y CAEAYIOMNI aBTOIIAPK a30THBIX
U BO3/JyLIHBIX KOMIIDECCOPHBIX CTAHIIUM.



OMEPALIW C MPUMEHEHUEM A30THbIX KOMIMPECCOPHbIX CTAHLIA TTA

* OIIEPAIH KOJITIOONHI Y,
* KAIIUTAJILHBIA pEMOHT CKBaXUH (KPC);
* reO(PU3NYECKHE UCCIIETOBAHNA CKBAXKUH;

* OIIPECCOBKA CKBAKHH;
* BBITECHEHME HEPTU U HEPTENIPOIYKTOB;
* A30THOE IOXKAPOTYIIECHHE

A30THbIe KOMMpeccopHbie cTaHLuuMn cepum TTA, NnpeanaraeMmble KomMmnaHuen «Terac» B apeHAy

HaunmeHnosanue Hponsac;gx;;g:llznocm, JlaBjeHuE a30Ta, ATM. Yucrtora a30T1a, % Hcnionnenue
TIA-5/101 C90-95 5 101 90u95
Hlaccu KAMAS,
TIrA-10/101 C90-95 10 101 90u95 21160 20-pymoeuiii
Konmetinep
TTA-10/251 C90-95 10 251 90u95

BO3JJ,yU.IHbIE CTaHUUU cepun T, npeanaraemMbie KomnaHunen «Terac» B apeHAay

3
HaumeHnoBanue Ip CESES S Oee Hy/ JlaBjieHHUE 230TAa, ATM. Hcnionuenue
1Tr-9/101 9 101
Ilaccu KAMAS,
1T-18/101 18 101 260 20-gpymoewiii
Komnmetirnep
1r-18/251 18 251

. HpOI/IBBOﬂHTCJIbHOCTb NIPUBE/ICHA 110 YCIIOBUAM BCACBIBAHUA.

IIpenMyInecTBa apeH bl KOMIIPECCOPHBIX CTAHIUM:
* BCEIJiAa B HAJTHYIHH — IIOyYEHHE CIIEIITEXHUKHU C

IIPY OCBOEHHUH WJIM PEMOHTE rAPAHTHUPOBAHO IO
YCTAaHOBJIICHHOMY I'DaUKY;

HCO6XOI[I/IMIJIMI/I TEXHUYCCKUMHU MTAPAMCTPAMHU 11O * KPYIVIOCYTOYHAA IKCILIYATAITHU A CTAHITHH;
IPOU3BOAUTCIBHOCTH, JABJICHUIO U KOHIICHTPAITU U, ¢ BBIIIO/IHCHHE PASHOXAPAKTCPHBIX onepaunﬁ;
* OTCYTCTBHE HEOOXOTHMOCTH: * COKPAIllEHUE BDEMEHU IIPOBEAECHUS PA6OT 34 CUET

- B IPMOOGPETEHNH JOPOI'OCTOALIETO OOOPYAOBAHHS; IIPUMEHEHNS CIELTEXHUKHU C O0JIEE BBICOKUMU

+ B YBEJIMYEHUH YUCJIEHHOCTU IIEPCOHAA JI/Is1 XAPAKTEPUCTUKAMH 1O IPOM3BOJUTENIBHOCTH, JABJICHHIO,
O6CITY>KUBAHUS CTAHIIUY U IIPOBEJIEHUH ETO KOHILICHT DALY,
CHEIUATBHOIO OOYYEHUS; * TMIOBBIIIEHUE CTENEHU B3PEIBOOE30IIACHOCTH PAOOT;

* B yIIJIATC HAJIOI'OBBIX OT‘-II/ICJICHI/IIX; ® HCIIOJIb3OBAHHEC BBICOKOTCXHOJIOTUYHOI'O O6OPYIIOBQ.HI/I$I

« PACXOIOB HA CEPBUCHOE OOCITYKUBAHHIC;
* CTAHIIUH IIPETOCTABIAIOTCA C

BBICOKOM ITPOXOUMOCTH B PA3TUIHBIX KIIMMATHYECKUX
ycaoBusax — 50 °C go +50 °C;

BBICOKOKBATH(DHUITHUPOBAHHBIM 3KHITAKEM; * BO3MOXHOCTb KBAJIM(DUITUPOBAHHON KOHCY/IBTAIIUU 1
IUTAHAPOBAHM S HEOOXOAMMOI'O OObEMA PAOOT.

¢ OIIE€PATHBHOE IIPOBEICHHUE PEIVIAMEHTHHIX pa0OT

TIA5/101 C 95 namaccu YPAT
IIpou3eooumensnocms — 5 >/ mumn;
Haenenue — 101 amm.;

Qucmoma azoma — 95%.

TTA 10/251 C 95 namaccu KAMA3 63501
IIpou3eooumensnocms — 5 W3/ mumn;
Haenenue — 251 amm.;

Hucmoma azoma — 95%. TIA 5/101 B 95 6 6104HO0-MOOYAbHOM UCHOSIHEHUU

IIPpou3600UMeNsHOCG — 5 M3 /Mumn;
Haenenue — 101 amm.;
Qucmoma a3oma — 95%.

Komnanus# <Terac» rmpeajaaraeT HOBbIE IMMOAXO0/IbI K PEHICHHIO Banrnx mpou3BOICTBEHHBIX
3amad. OoecneunBaeM 3(PPeKTHBHOE B3ANMOAECHCTBHE H OIIEPATHBHYIO OOPATHYIO CBA3b.
IIpuIraniaeM K COTpyJHHYIECTBY!

www.tegaz.ru
350072 r. KpacHogap,

np. PenuHa, 20 op. 43

(861) 299-09-09 (MHOroKaHanbHbIN)

info@tegaz.ru - 3aka3 o6opyaoBaHus

arenda@tegaz.ru - apeHga KOMMpPeccopHoro obopyaoBaHMs.
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HEMPTETIPOMBICTIOBAS XUMUSA

YOK 622.276.031

3almMTa HeTeNnPOMBbICTIOBOIO
0DOpPYLOBaHUA NHMMOWUTOPaMU

CONEOTNIOXEHNM NPOM3BOACTBA
000 «DJIDK»

Protection of Oil Field Equipment by
Scale Inhibitors Manufactured by FLEK

A.B. JEHHCOBA, K.X.H., BeAyUIHH HH>KeHep TexoTaena 000 «DJIDK»
A.V. DENISOVA, Doctor of Chemistry, Senior Engineer, Technical Department, FLEK

MPUMEHEHHUEM METO/OB ITOBBIIIECHU S
HEPTEOTAAUH, PA3TTUYHBIX COCTABOB B
POLECCE OYPEHMS CKBAXKUH, TOOBIYN U TOATOTOBKH

HEPTU OCJIOKHAIOMUM (PAKTOPOM ABJISAETCS
(POPMHPOBAHUE CIIOKHBIX COJIEBBIX OCA/IKOB

B I13T1, 000pYIOBAHHUM CKBAKUH U HA3€EMHBIX
KOMMYHHUKAIUSAX CUCTEMBI COOPA U TPAHCIIOPTA
HedTH [1]. DTO CYMIECTBEHHO OCIOXKHAET IPOLIECC
JIOOBIYM, TPUBOAUT K IOPYE JOPOTOCTOAIIETO
060PYNOBAHUSA, TPYAOEMKUM PEMOHTHBIM

paboTaM, a B UTOTE — K 3HAYUTEIBHOMY HEJOOOPY

Y CHIDKEHUIO 3AIUTAHUPOBAHHBIX OO'bEMOB JJOOBIYH.
CpeHAsA CTOUMOCTb ITOA3EMHOIO PEMOHTA CKBAKHUHBI
cocTtasngeT 250 ThIC. Py6., pPEMOHT yCTAHOBKY DIIH —
200 TIC. py6. U 607€€ [2].

IIpo6nema coneobpazoBaHUSA IPU JOOBIYE HEPTH
XApaKTEPHA HE TONBKO /It POCCHUM, HO U IS CTPAH
CHTI — Azep6aimxana, Kazaxcrana, bemapycu u
pAa KPYIIHBIX HEPTAHBIX CTPaH MUpa — CIIIA,
Kananer, Benuko6puTaHmu (B akBaTOpUU CEBEPHOT'O
Mops), cTpaH IOxHOM
Amepuku, AQpHKY,
IOro-Bocrounort A3uy,
bmxnero Bocroka
(3ona Cy3Koro 3aJ11Ba)

U IPYTUX PETUOHOB
(Tabmuma 1) [3].

IMpru4unHBI OOPA30BAHUA
OTIIOKEHUH, B COCTAB
KOTOPBIX BXOJAAT
CyAb(MAThI KAJIbLIUA (TUIIC,  p
6ACCAHUT, AHTHUJIPUT), d 1 &.‘! _
KapOOHATHI KAJIbLIS —
(KanbLUT), KAPOOHATHI
MAarHus (MarHe3ur),
Cynb(dartel 6apus
(6apur), CyabdaTsl
CTpOHIINA (LIEJIECTUH),

|—| pH 106B619€ OOBOJIHEHHOM HE(PTH C

0
000 JIYKOHJI-TIEPMb»

LUKOIL-PERM
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Pucynox 1 — Ocadox cke. 495 LI/THI -8,
Baxnanosckoe mecmopoxcoenue

Figure 1 — Scale from well No.495 Oil and Gas
Production Department-8, Baklanovskoye oilfield  Group Metering Unit, Booster Pump

bottomhole formation zone, on well equipment
and on surface piping systems for oil gathering
and transportation is a complicating factor that occurs
during production of watered-out oil with the use of
EOR methods, use of different compounds during well
drilling, oil extraction and oil treatment [1].
This considerably complicates the oil production
process, leads to damage of expensive equipment
and labor-consuming repair works, finally resulting
in incomplete oil production and reduction of the
planned production volumes. Average cost of well
servicing is 250 thousand rubles, repair of the electrical
submersible pump (ESP) — 200 thousand rubles and
more [2].

Scaling during oil production is an issue not only for
Russia, but also for CIS states — Azerbaijan, Kazakhstan,
Belarus, and a number of large oil producing
countries — US, Canada, United Kingdom (offshore area
of the North Sea), countries of South America, Africa,
South-East Asia, Middle East (Gulf of Suez area) and

F ormation of compound salt deposits (scale) in the

o

B

Pucynox 2 — Ocaoox cAI3Y THC-38,
Kymroasckoe mecmoposcoenue
OA Typzaii Ilemponeym»

Figure 2 — Scale from Automated

Station 38, Kumkol oilfield
Turgai Petroleum



oilfield chemistry

Tab6auua 1 - Mecmopodcoenus, paspadamuoviéaemsie 8 YCA06UAX OMA0NCEHUA CONelE

Table 1 - Oilfields developed under the scaling conditions

Cmpana, pezuom, MecmoposcoeHus
Country, region, fields

OCHOBMOIL COCMAB COCOMIIONCEHULL
Main composition of scale

Mecmo 06pa306aHUs CONEOMIONCEHULL
Facilities affected by scaling

POCCHA
3anaonan Cubups: llaumckoe, Tpexoseproe,
Yemo-Banwikckoe, Temepego-Mopmulmbanckoe,
Mezuomrcroe, Camomaopckoe, 3anaoro-
Cypeymckoe, Boinzanyposckoe, Hogozooree,
Tlosxoscroe, benosepckoe, LIpupasiommoe,
Cosemcroe, Ypenzoiickoe, TanuHckoe,
Em-Ez06ckoe, [Ipuobckoe, Cepaurckoe,
Keuumoscroe, [lokauesckoe, BOCmouro-
ITepesanvroe, Kyppazarckoe u op.

Ilepmckuii kpaii: Ipuno-Kamernonoxnckoe,
Onvxosckoe, Tpoenvicarcroe, Kolaacosckoe,
Bacunvesckoe, I'yoarosckoe, Kpacrnoxamckoe,
Ko3zybaescrkoe, Bamuvipoatickoe, I1as106cKoe,
Yawxurckoe, Tansincroe, [Llemamurckoe u op.

RUSSIA
Western Siberia: Shaimskoye, Trekbozernoye,
Ust-Balykskoye, Teterevo-Mortymyansoye,
Megionskoye, Samotlorskoye, Zapadnot-
Surgutskoye, Vyngapurovskoye, Novogodneye,
Povkhovskoye, Belozyorskoye, Priraziomnoye,
Sovetskoye, Urengoiskoye, Talinskoye,
Yem-Yogouvskoye, Priobskoye, Serginskoye,
Kechimouvskoye, Pokachovskoye, Vostochno-
Perevalnoye, Kurraganskoye fileds and others.

Perm Krai: Yarino-Kamennolozbskoye,
Olkbouvskoye, Troyelzhanskoye, Kylasovskoye,
Vasilyevskoye, Gubanouvskoye, Krasnokamskoye,
Kozubayeuvskoye, Batyrbaiskoye, Pavlovskoye,
Chashkinskoye, Tanypskoye, Shemyatinskoye
[fields and others.

CRLOACHBLIE COCMAB C MUHCPANILHOLL
U OP2AHUMECKOU COCABAAIOULCI.
TIpeumyujecmeerto KapooHam Kalous u
MARHUSL C NPUMECHIO HCCTLCIUCTIIBLX COCOUHCHULL.

CY P aAMmHO-Kanbyuesble ONJI0NCeHU,
6 OCHOBHOM 2UNC. [IPUMECU MUHEDATIHBLX
cozetl u OP2aHUKU.

Complex composition with mineral and
organic constituents. Predominantly calcium
carbonate and magnesium carbonate with iron
compounds.

Calcium sulfate deposits, mainly gypsum.
Admixture of mineral salts and organic matter.

CKEaNCUuMbL, 271)OUHHO-HACOCHOE
obopyoosamie, 2a3nugnrHoe 06opyoosarue,
HA3CMHBLL KOJLEKIMOP, <CRYMHUKU», MDY ObL

mennogoix neveti na YIIIIH.

Ilnacm, ckeaxcuna, 21)OUHHO-HACOCHOe
U NPOMBLCII060€ OOOPYOOBAHUE.

Wells, downhole pumping equipment, gas lift
equipment, surface collector, ‘satellites”, beat
[furnace chimneys at oil treatment and pumping
Jacility.

Reservoir, well, downhole pumping equipment
and field equipment.

Tamapcman, Bawmkopmocman, Capamosckasn oonacms u Ilpuxacnuii, Opendypzckan oonracms, Cegepnuiii Kagxas
u Cmaeponoascxuii kpaii
Tatarstan, Bashkortostan, Saratov Oblast and the Caspian Sea region, Orenburg Oblast, North Caucasus and Stavropol Krai

BEJIAPYCbHb
Ocmawkosuucroe, Peuuyoe, /Jagoi006ckoe,
Buwanckoe, Sonomyxurckoe, Hexpacosckoe,
Monooyuiurickoe

BELARUS
Ostashkovichskoye, Rechitskoye, Davydovskoye,
Vishanskoye, Zolotukbinskoye, Nekrasovskoye,
Molodushinskoye

B 0OCHO8HOM COlU XJIOPUCINO20 HAMPUSL
u Kansyus. Omaoncerus KapooHamHo-
CYNLPamHbLX CONEl.

Mainly sodium and calcium chloride salls.
Carbonate sulfate salt deposits.

CKBANCUHDBL, 271YOUHHO-HACOCHOE
obopyoosarue.

Wells, downbole pumping equipment.

KA3AXCTAH
Yaenw, 2Kemuotoait, Kanamxac, Kymxons,
Kapaxcanbac u op.

KAZAKHSTAN
Uzen, Zbetybai, KalamRas, KumkRol,
Karazhanbas and others.

Cynvgpamol Kanvyus u bapus. Ommeuen
bapumouenecmut, KapooHamHbsie
OMILONCCHUA.

Calcium and barium sulfates. Barytocelestite,
carbonate deposits.

CRBaxNcUMbL, 271YOUHHO-HACOCHOE U HAeMHOE
000pyOo8aHLe.

Wells, downbole pumping equipment and surface
equipment.

YKPAHHA, ABEPBAHJIDKAH, CIIIA, KAHATA, BEJTHKOBPHTAHHA, AOPHKA, CPEJHHH BOCTOK, FOTO-BOCTOYHAS ABHA
UKRAINE, AZERBAIJAN, US, CANADA, UNITED KINGDOM, AFRICA, MIDDLE EAST, SOUTH-EAST ASIA

XJIOPUABI HATPUA (I'AJINT), OKCUABI U TUIPOKCHU/IbI
JKese3a (IIPOAYKTEI KOPPO3UM), CYIb(PHUIbI KEIE3a

U PsAZL IPYTUX OOYCJIOBJIEHBI T€OJIOTMYECKIMU
OCOOEHHOCTIMH 34JICKEN, TEXHUYECKUMH,
TEXHOJIOTMYECKUMU (PAKTOPAMU U KOHKPETHBIMU
YCIOBUSIMH Pa3pabOTKU MECTOPOXACHUN. [Tpobiema
COJIEOTIIOXKEHUS, TPEUMYIIECTBEHHO CYJIb(PATOB

U1 KapOOHATOB MIEJIOYHO3EMEIBbHBIX METAJIIOB,
0COOGEHHO OO60CTPSETCS B CBSI3U C UCHIOJIb30BAHUEM

B cucteMe 111/ Boa pa3immyHOro XMMHUIECKOI'O
COCTABA U U3MEHEHU A TEPMOAMHAMNYECKHUX YCIOBUI,
JIETa3a1I MU BOABI U JPYTUX (DAKTOPOB.

>

other regions of the world (see table 1) [3].

Formation of scale containing calcium sulfates
(gypsum, bassanite, anhydrite), calcium carbonates
(calcite), magnesium carbonates (magnesite), barium
sulfate (barite), strontium sulfate (celestine), sodium
chlorides (halite), iron oxides and hydroxides
(corrosion products), iron sulphide and other
components is stipulated by geological peculiarities
of the oil reservoirs, technical and technological
factors and specific conditions of field development.
The issue of scaling, predominantly deposition of
sulfates and carbonates of alkine-earth metals, is }
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W3BECTHO MHOXKECTBO CIIOCOOOB IPENOTBPAIICHUS
U YJAJICHUA OTIOKEHUH COJIEMN, TAKUX KAK:
TEXHOJIOTUUECKUE, XUMUUECKUE, (PUBHNYECKUE U
KOMOUHUPOBAHHBIE.

OIHUM 13 XUMHUYECKUX CITOCOOOB OOPBOBI C
COJIEBBIMU OTJIOKECHUSMU SIBJISICTCSI OOPAOOTKA BOJbI
Pa3IMYHBIMA HHTHOUTOPAMH COJIEOTIOXKEHUI
(MCO) [4]. JaHHBII CTOCO6 ABIAETCSA NPOCTLIM B
UCIOTHEHHUHN U 9KOHOMUYECKH 1IEJIECOOOPA3ZHBIM.

MeTonbl THI'HOUPOBAHUSA CONEOTIOKEHUN U
Ccrioco6s! o3upoBanus MCO npe/iCTaBICHBI B
Tabnuue 2 [4, 5].

OO0 «PJIOK» BBIITYCKAET B HACTOAIIEE BPEMSA /1BE
Mapku CO: «PJIDK UCO-4» u «PJIDK UCO-5» mo
TV 2458-014-24084384-2004. Uurnomrop «PJISK
HNCO-4» npefoTBpaiaeT NpeuMyILeCTBEHHO
06pa30BaHUE KANBIIUTA U 6APUTA, 4 ”THTUOUTOP
«DJIIDK UCO-5» — rurca, Kaabura u 6apura. B
2011 rpay 3acepTUMUIIMPOBAHBI U TPOMBIIIIIIEHHO
npousBoasaTcs emie A€ Mapku MCO: «PJIDK NCO-501»
n «OJIDKHUCO-502» (TVY 2458-029-24084384-2011):
«PJIIDK UCO-501» — n1g npesoTBPAEHUA
06pa30BaAHUS 6GAPUICOAECPKAIUX COJIEH,
TUAPOKCHUJIOB U CYIb(PUJOB JKee3a, KAPOOHATOB U
CyNnb(ATOB KAIbI S,

«PJIIDK UCO-502» — 14 IpeOTBPALEHNA
06pa30oBaHUA KAPOOHATOB U CYIb(PATOB KAJIbIIU4,
6apHTa B BBICOKOMUHEPAIN3OBAHHBIX CPEAX.

aggravated due to such factors as usage of waters

with different chemical composition and alteration

of thermodynamic conditions for the purpose of
reservoir pressure maintenance, water degassing and
other factors.

There are a lot of methods of scale prevention
and removal, particularly, technological methods,
chemical, physical and combined ones.

One of the chemical methods includes water
treatment with different scale inhibitors [4]. This is an
easy-to-use and economically feasible method.

Methods of scale inhibition and substance dosing
are specified in table 2 [4, 5].

FLEK currently manufactures two types of scale
inhibitors: FLEK ISO-4 and FLEK ISO-5 according to
the technical specification TU 2458-014-24084384-
2004. FLEK ISO-4 inhibitor mainly prevents
deposition of calcite and barite, while FLEK ISO-5
inhibitor prevents deposition of gypsum, calcite and
barite. In 2011 the company certified and started
commercial manufacture of two more types of scale
inhibitors: FLEK ISO-501 and FLEK ISO-502
(TU 2458-029-24084384-2011):

* FLEKISO-501 is meant for prevention of deposition
of barium-containing salts, iron sulphides and
hydroxides, calcium carbonates and sulfates;

* FLEKISO-502 is meant for prevention of deposition
of calcium carbonates and sulfates, barite

Ta6ruua 2 - Tuana3onst nPUMEHUMOCINY INeXHOI02ULE UHZUGUPOBAHUA CONEONNONCEHUTL

Table 2 - Range of applicability for scale inbibition technology

ITocmosannoe
unzuobuposanue

Continuous inbibition

Hunzubupoeanue uepes

ITepuoouuecrkoe cucmemy IITT/T
unzubuposanue Inbibition via reservoir
Periodic inbibition pressure maintenance

system

Memoon ureubuposarus coreomaoxceHuti / Methods of scale inhibition

BoicokodebummbLe CK8ANCUHbL (NPeOnoOUmumensHo > 80 M>/Cym) ¢ uupoxum
ouana3orom 068oornerrnocmu (10—85%)

Jlns konmetinepos-0o3amopos (0ebum ne 6oaee 80 m>/cym, 06600HEHOCHb
bonee 70%)

Wells with bigh yield (preferably > 80 m’/day) and with wide range
of water cut (10—-85%)
For dosing containers (yield no more that 80 mi’/day, water cut above 70%,

Ouazoeoe pacnonoxcerie
CKBANCUH,
2UOPOOUHAMUHCCK A

CBA3b HAZHEMAMEeIbHbIX C
000bLBAIOUUMU CKBANCUNHAMLU,
HUKASA XeMOCOPOUUA
UH2UOUMOpPa 6 naacme

Mano- u cpeoreoeoumnbie
cxeancurol (< 80 m3/cym)
C PuKcUpPoOBaHHOLL
00800HEHHOCIBIO

Wells with small and medium
yield (< 80 m?/day) with
constant water cut

Spot well location,
hydrodynamic links between
injection and production wells,
low chemical absorption of

an inhibitor in a reservoir

Cnocobbr 003upoBarUs uH2UOUMOopa conreomaoxceruti / Methods of inhibitor dosing

C nomouysro BP, Y7ID 6 3ampyoHoe npocmparcmeo CK8ANCUHDL.
BP, YJI? na npuem Hacoca ¢ NOMOULBIO UMNYAbCHOL M) OKU.
Baraura 6 I13[1 npu noo3emmom pemornme.

3akxavra ¢ #IuoKocmvio 2udpopaspoiéa npu I'PII.

C nomouyb1o KoHmerinepos-003amopos

With the use of block of reagents (BR type), electric pumping dosing unit (UDE type)
into the well’s annular space.

BR and UDE to the pump intake with the belp of pulse tube.

Injection into the bottombole formation zone in case of well servicing.

Injection together with the hydraulic fracturing fluid during bydraulic fracturing.
With the belp of dosing containers

C nomouybro mooussHot BPX
G AL PGB JI1006011 cnocob 003UpoBaHUs
With the use of mobile block of
chemical agents (BRH type) into
the annular space

Any dosing method
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IMon6op NCO a1 KOHKPETHOTI'O MECTOPOXK/ICHU S

OCYLIECTBIIAETCA B HECKOJIBKO 3TAIIOB:

+ (PU3UKO-XUMHUYECKHI AaHAJIN3 BO/Ibl U XUMHUYECKUH
aHaJIn3 coneoTnoxeHu o PII 39-23-1055-84;

* MPOTrHO3HAs OLICHKA BEPOSTHOCTU OOPA30BAHUSA
COJIEOTVIOKEHUI KAK B CAMUX BOJAX, TAK U TIPU UX
CMEMIEHNH C TOMOIIBIO KOMIBIOTEPHOI IPOTPAMMBI
Scale Calc [0];

+ naboparopHoe TectupoBanue MCO Kak B
PEANBHBIX CPEAX, TAK U B UX UMHUTATAX C BLIOOPOM
OIITUMAJILHOI IO3UPOBKHU 110 PII 39-1-641-81;

* BBIOOP METO/1a MHI'HOUPOBAHUS U CIOCOOA
nosuposanus MCO;

* OIBITHO-TIPOMBICJIOBBIE UCITBITAHUS
(OITN) THrUOUTOPOB C UHKUHHUPHUHTOBBIM
COIIPOBOXKICHUEM;

* npombliuieHHasd 3akadyka MCO.

B neproz ¢ 2006 roj1a 1o HaCTOAIIEe BpeMsi ObLITH
nposeaeHsl 1 B 2011 roay npogospkaiorca OITA

WHIHOUTOPOB HA PAJE MECTOPOXKAECHUN POCCUACKOH

in highly-mineralized environments.
Scale inhibitor selection for each particular

oilfield is done is several stages:

- Physical and chemical analysis of water and chemical
analysis of scale according to the guiding document
RD 39-23-1055-84;

Predictive estimate of scaling probability in waters

themselves and after their mixture with the use of

Scale Calc software [0];

Laboratory testing of scale inhibitors both in

real environments and simulated environments,

selection of the optimal dosage according to guiding

document RD 39-1-641-81,

Selection of the injection method and scale inhibitor

dosing method;

Scale inhibitors pilot testing and engineering support;

Commercial injection of scale inhibitors.

Pilot testing of scale inhibitors has been performed
from 2006 till present time at a number of oilfields

in Russia, Belarus and Kazakhstan (see table 3). Pilot

Depepanuun, benapycu n Kazaxcrana (trabimna 3).

testing still continues in 2011.

Tabauya 3 — Pe3ynsmamol ONbUMHO-NPOMBICIOEHLX UCRBIMAHULL UHZUOUMOPOE CONEOMIONCeHUTE
npou3zeoocmea OO0 «DJIDK»

Table 3 - Pilot testing results for scale inbibitors manufactured by FLEK

Oosexm Tun coae- Huzub6umop | Jdosupoexa, z/m? Memoo CHO***** CHO*****
Facility omaoxicenuii coae- Dosage, g/m’ do3upoeanusn 00 OITH, cym | nocae OIIH, cym
Type of scale omnoxcenuil Dosing method MTBF* MTBF*****
Scale inbibitor before pilot after pilot
testing, days testing, days
1 2 3 4 5 6 7
000 JIVKOHJI-IIEPMb» Tunc @JIDK UCO-5 Henpepoiervlii.
Apuno-Kamernonoxnckoe Gypsum FLEKISO -5 Ha npuem nacoca
M-ue uepe3 KanuaiaApHoLil
LUKOIL-PERM mpyo6onpoeoo
Yarino- Continuous.

Kamennolozbskoye filed 50 10 the pump intake via 115 309"
Cre. well 293 50 capillary pipeline 97 228
Cxe./well 929

TTIIT JIVKOHJI- Henpepoieruwtii. 1pase Olln
Cesepregpmezas» TTooaua e 2 200a c2007 e.
LTIC <T30unka» Tunc, kansyum DJIDKACO-5 15 mpy6onpoeoo ¢ once every two Pilot testing since
Hegpmecbopruiii Gypsum, calcite FLEKISO -5 nomouibro P years 2007
mpyo6onpoeoo Continuous.
LUKOIL-Severneftegaz Injection into the
Main transfer pumping Dpipeline with the use
station Tedinka of BR
Gathering line
OAO <THK-Hazaro» Komnanexcrasn CKO
Tanurckoe m-ue 113I1, coemeujernas
TNK-Nyagan Kanvyum, DJIIDK UCO-5 400 K2 C pa3o60ti 3aKauxoti 452 307"
Talinskoye field bapum 400kg HCO
Cre. /well 7849, Calcite, barite Integrated hydrochloric
K. /cluster 349 FLEKISO -5 400 x2 acid treatment of the 369 521
Cxe./well 11504, 400kg bottombole formation
K. cluster 547 zone combined with
one-time injection of
scale inbibitor
OO0 «PH-ITypregpmezas» HenpepoiéHuLil.
FOoxcrno-Xapamnypcroe TTooaua 6 3ampyoroe
M-ue Kanvuyum, DJIIDK HCO-5 npocmparcmeo ¢
RN-Purneftegaz bapum FLEKISO -5 nomouysro YZIX
Yuzhno-Kharampurskoye Calcite, barite Continuous.
Jeeld Injection into the
Cxe./well437, %,/ cluster 65 20 annular space with the 113 216
Cxe./well 454, k,/ cluster 44 15 use of chemical dosing 109 194
Cxe./well 836, x./ cluster 16 17 unit (UDH type) 174 214
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HI1Y HenpepolerubLit.
PHTDKBenoapckregpmo» Tooava 8 ycmaroeKy
Cepeurckoe m-ue Kanvvyum, DJIPK HCO-5 B80000MOCICHUA C
YBO bapum FLEKISO -5 50 nomouysro Y710 - -
RITEKBeloyarskneft Calcite, barite Continuous.
Serginskoye field Injection into the water
Water separation unit separation unit with the
use of UDE
HI1y ITlepuooureckuti.
PHTDOKBenosapcrkredmo» Tooawa 6 sampyonoe
Cepzumnckoe m-ue Kanovuyum, DJIIDKACO-5 npoCmparcmeo
RITEKBeloyarskneft bapum FLEKISO -5 (nepe3 4 ons)
Serginskoye field Calcite, barite Periodic.
Cke./well 452, k. /cluster 7 30 Injection into the 109 153
Cxs. /well 401, k. /cluster 9 30 annular space 175 153"
Cke./well 441, k. /cluster 7 30 (in4 days) 93 121
TIIII dlokaveeregmezas» Ilepuoouveckuiil.
Kewumosckoe m-ue Tooawa 6 sampyoroe
Pokachevneftegaz Kanvyum, DJIDKHUCO-5 npoCmpancmeo
Kechimouvskoye field bapum FLEKISO -5 (1 pas e mecau,)
Cke./well 7240, Calcite, barite Periodic.
K./cluster 734 15 Injection into the 152 189
Cke,well 7494, annular space
i, /cluster 766 15 (once amonth) 176 202
Cxe,/well 711771,
. /cluster 751 15 286 219°
T Tlepuooureckuti.
PHTIKKozanvimHegphmo» TTooaua 6 3ampyobroe
Bocmouno-Ilepesansrioe Kanvuyum, DIIDK UCO-5 npocmparcmeo om 30 OI1H 0o oexabps
M-ue — 5 CKe. bapum, 2unc FLEKISO -5 c nocaeoyrouelt 00482 2011 e.
RITEKKogalymneft Calcite, barite, npooasKoti
Vostochno-Perevalnoye gypsum HCUOKOCINBIO JSfrom 30 Pilot testing till
Jield — 5 wells (1 pa3s e mecsau,) 10482 December 2011.
Periodic.
Kyppazarnckoe m-ue — Injection into the
4 cKs. 30 annular space with
Kurraganskoye field — Jurther squeeze by fluid
4 wells 30 (once a montih)
Pasogas saxavra
HCO ¢ mcuoxocmoro
00O «PH- Kanvuum, DIIDK UCO-4 500 K2 enyuerus NaCl 8 om22 OI1H 00 HOAODA
FOzancknegpmezas» bapum, 2unc FLEKISO -5 HA KANCOYIO NAACM NOO OABIeHUCM 0o 171 2011 a.
IIpuo6ekoe m-ue - 6 cKe. Calcite, barite, CKBANCUHY 10 MexXHON02ULL
RN-Yuganskneftegaz gypsum SQUEEZE Sfrom22 Pilot testing till
Priobskoye field - 6 wells. 500 kg per each One-time scale inbibitor to 171 November 2011.
Uraineftegaz well and NaCl well killing
[luid injection under
pressure into reservoir
according to SQUEEZE
technology
Komnnexcras CKO
11311, coemeujernasn
THII Ypaiinegpmezas» Kansyum, DIIDK HCO-5 om415 00 665 Kz € pa3080il 3aKauKoli om 280 OI1H domapma
Kpacronenumncroe bapum FLEKISO -5 HCO 00430 2012 2.
Mm-ue — 4 cKe. Cailcite, barite from 415 to 665 kg | Integrated bydrochloric
Uraineftegaz acid treatment of the Jfrom 280 Pilot testing till
Krasnoleninskoye field — bottombole formation 10430 March 2012.
4 wells zone combined with
one-time injection of
scale inbibitor
PYIT 1O <Benopycredmo»> Ilocmosanbill.
Manodywuricroe m-ue Tooaua 6 sampyoroe OITH
Cx8.40 Tanum, bapum QDK HUCO-5 100 npoCmpancmeo - c2009e.
Belorusneft Halite, barite FLEKISO -5 Continuous.
Malodushinskoye field Injection into the Pilot testing since
Well40~ annular space 2009.
AO HK KasMynaitl a3» Henpepoierolii.
Yaenvcroe m-ue Ha npuem nacoca
KazMunayGaz Kanvuyum, DJIDK HUCO-5 uepes KanuiiAPHbLLi
Uzen filed bapum FLEKISO -5 mpy60onpoeoo
Cre,/well 5313 Calcite, barite 25 Continuous. 25 136
Cre,/well 5658 40 To the pump intake via 25 136
Cxrs./well 7109 33 capillary pipeline 25 136

NPUMEHAHWA:

* — NCNbITaHWA NPUOCTaHOBIEHbI MO XXENaHMIO 3aKa34qyIKa;

** — nocne NonoXmTeNbHbIX pesynstatos O NpoMbilLNeHHas 3aka4ka MHIMOUTOPOB;

*** — Npou3oLuern 0TKas NoA3emMHoro 06opyaoBaHKs no npu4dnHe R-0 (Npu KOMUCCMOHHOM pa3bope Ha MOBEPXHOCTU Pabo4mMxX OpraHoB HACOCHOTO
000pynoBaHMs 0BHapy>KeHO He3HauYUTeNIbHOE KONMHECTBO HeOPraHWYeCK X Coner)

*¥*k — Ha MOMEHT NoanMcaHns akTa nof3emMHoe 0b6opyoBaHVe HAXOAMNOCH B pabodeM COCTOSHWUY;

*Hxk* — CHO — cpefHsis HapaboTKa Ha 0TKa3;

«-» — MH(OPMaLNA KOHPUOEHLMATbHAA.
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NOTES:

* — tests suspended at the client’s request;

** — commercial injection of scale inhibitors after successful pilot tests;

*** — failure of downhole equipment due to R-0 reason (during inspection of the pumping equipment’s operating elements on the surface, insignificant
amounts of nonorganic salts were detected);

*Exk — gt the moment of signing the report downhole equipment was operational;

*Exkx — MTBF — mean time between failures;

«-» — confidential information.
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KOJIOHKA YJIEHA PEOAKLIMOHHOIO COBETA/EDITORIAL BOARD COLUMN

OT KAYECTBA PACKJIMHNBAIOLWWUX MATEPUAJIOB 3ABUCUT
OKYNAEMOCTb I'PI

10.A. Banakunpos, 0.1, 3amecmumesns OUPeKmopa no HayKe U mexHuKe MeicoyHapoOHOL KOMNAHUL
d02-Hegpmezas» Private Limited

B xypHane «Bpems konTiobuHra» N2 36 onybnmkoBaHa BecbMa BaXXHasi C Hay4YHO-TEXHUYECKOW TOYKM 3PEHUS CTaTbs
T.J1. TamamsiHua, E.N. MunuckyHa OAO «HIMO «bypeHune» «OueHKa packIMHMBAIOLWMX MaTepUanoB Afa ruapopaspbiBa
nnacta B KOHKPETHbIX FOPHO-re0NIOrnMYeckmX YCIIOBUSIX MECTOPOXAEHMI Poccnmy. .

BaXXHOCTb 3TOM CTaTbM 3aKtoYaeTcs B TOM, 4To [Pl1, Kak paHbLUe, Tak U Tenepb, paccMaTpMBaeTcs Kak obs3aTenbHbIN cnocob B npouecce
3aKaH4YMBaHMA CKBAXWH nocnie bypeHus 1 Bbi3oBa NpuUToKa Hedh T 1 rasa.

O3HakoMJIeHMe CO CTaTbel He Bbi3biBaeT, 6e3ycIoBHO, ANCKYCCUOHHBIX YyBCTB, @ CKopee BCero, MOATBepXAaeT BbiICKazaHHOE MHeHue
aBTOPOB 3TOWN, elle pa3 NOBTOPSAIO, BaXHOM CTaTbW OTHOCUTENBHO TOrO, YTO OT Ka4yeCTBa pack/IMHMBAOWMX MaTepuanos (PM) 3aBucaT
HagexX/bl Ha OKYyMaeMoCTb AOPOrocTosLLero crnocoba Bbi3oBa NpuToKa hnonga.

W B 3TOM OTHOLLEHMM NpUBEKaeT CBoel rnybokor MHHOPMAaTUBHOCTBIO PUCYHOK 1, U3 KOTOPOFO BUAHO, YTO B AeNCTBUTENIbHOCTH
oT kayecTBa PM 3aBUCKT B LLeIOM KayecTBO NpoBefeHHoro P, 6o 13 Nty NprMepoB NOYTU B KaXXAOM MOXHO YBUAETb BUAHME TUNA
PM oT npoHnuaemocTu B TpelmnHe nnacta nocne MPri.

OTciofia eAMHCTBEHHO NPAaBUIbHbIV BbIBOA: ONTHMMAaNbHbIN BbIOop PM ans FPM MakcumanbHO CHMXAaeT BbIHOC PM B CTBOJ CKBaXKWHbI
1 obneryaeT oCBOEHNE CKBaXKUHbI M BbIBOJ, €€ HA MPOEKTHbIN TEXHONOMMYECKUN PEXUM.

OfHaKo 3eCb BO3HUKAET Cepbe3HbIN BOMPOC: KaK ycrneTb CNPaBUTLCA C NoSlyYeHneM pekoMeHaaunim no seibopy Tmna PM
B HMO «BypeHune», ecnm 3aka3unk ¢ TeXHUKO-3KOHOMMYECKOM TOUKU 3peHUs XeNlaeT Mo 6obLIOMY KOMMYECTBY CKBaXUH
(4TO Ha3bIBaeTCs, B «MacCOBOM nopsaake») nposectu MPM?

OTcioga cHOBa BbITEKAET crefyioliee: 3Ha4YnT, Ha 3Tane npoekTupoBaHus Pl cneumnanmct fomkeH UMeTb BO3MOXHOCTb
C MOMOLLbIO MHHOBALMOHHOIO peLleHms ypaBnsaTe cBovcTBamu PM.

THE QUALITY OF PROPPING MATERIALS DETERMINES THE PROFITABILITY
OF HYDRAULIC FRACTURING

Yu.A. Balakirov, Doctor of Engineering, Deputy Director for Science and Technology of the International Company
Yug-Neftegaz Private Limited

No 36 of the Coiled Tubing Times Journal presents an article by T.L. Tamamiants and Ye.l. Piskun from Research and Production Association
“Burenie” entitled 'Evaluation of hydraulic fracturing propping materials in specific geological and technological environment of Russian fields’
and covering important scientific and technical issues.

The relevance of the article is in its dealing with hydraulic fracturing which has been considered as an unavoidable method
to be used in the course of well completion upon drilling and well stimulation.

The article provokes no controversy, appealing to support the opinion of the authors who state that it is the quality of propping materials
(PM) that determines whether the expensive method of stimulating fluid movement is going to pay back.

Chart 1is highly informative in this respect as it demonstrates that the quality of PM is, indeed, fundamental for successful hydraulic
fracturing. Practically each of the five cases described reflects the influence of PM type on the fracture permeability after hydraulic fracturing.
The only conclusion to be drawn is that the optimum choice of PM for hydraulic fracturing prevents the PM being carried out back to the

wellbore and facilitates well completion and bringing the well to the planned production.

However, an urgent question is how to promptly handle recommendations on the type of PM at “Burenie” if a customer finds it technically
and economically relevant to have hydraulic fracturing performed in a great number of wells (so to say, ‘en masse’).

The answer is: at the projecting stage a specialist should be given an opportunity to employ innovative solutions in order to control the
characteristics of the propping materials.
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HCTPAAUITMOHHBIC NICTOYHHWKHA YITICBOOJOPOIOB

METAH YI'OJIbHBIX TTJTACTOB

HUPOBBIE 3411AChI METAHA YT'OJIBHBIX

I[IJIACTOB OI[EHUBAIOTCS B 260 TPIIH Ky6. M.

U IIPEBBIMIAIOT 3AACHI IPUPOAHOTO I'a3a,
cocTasisiomue 190 TpiaH Kyo. M. OJHAKO B OTJIMYHE
OT OOBIYHOTI'O TOJIYOOT'O TOIJINBA, MTPAKTUYECKU
BCE OHU ABJISIOTCS TPYAHOUIBIEKAEMBIMU,
MOCKOJIBKY COAEPAKATCA B IJIOTHBIX IIACTAX YIJIA,
IPUYEM COIEPKAHUE I'a34 BO3PACTAET O BEJIMYHH,
3KOHOMMYECKH O PABABIBAIONIUX JOOBIYY, TOTBKO
Ha JJOCTATOYHO OOJIBIION INTyOHHE 3aJIETAHUS
YTOJIBHOTO I1J1ACTa. [1I03TOMY U 106bIYA, U TOATOTOBKA
K HCTIOJIb30BAHHUIO TPEGYIOT 3HAUUTEIbHBIX
KAITATAJIOBJIOKEHNU .

Ipexe BCETO TOJIKHBI «COMTHUCH> YCIOBHUS,
CIIOCOOHBIE OOECTIEYNTD YCIIEITHYIO PA3PA6OTKY.
BO-NEPBBIX, YAEIBHOE COAEPKAHUE I'A32 B YIJIE
JIOJIKHO COCTAaBJIATH OT 15 10 30 Ky6. M HA TOHHY.
BO-BTOPBIX, TPOHUIIAEMOCTD IIJIACTA JOIKHA
HAXOJUTHCA B franazone 30—50 MUJIINJAPCH.

U, B-TpETBbUX, ITTyOHUHA PA3PA0O0TKHU B UJI€ANIE HE
JIOJIKHA IPEBbIATH 1200 M, HOCKOIBKY Ha 6OJIBIINX
INIYOMHAX ABJIEHHUE BO3PACTAET O BEJIUNYMH,
NPENATCTBYIONUX U3BJIECYEHHUIO I'a34, PACTYT
pacxoipl HA OypEeHHUE.

IIpOoMBINIEHHAA JOOBIYA METAHA YTOJIBHBIX
T1acTOB Hava1ach B CIITA B Hagane 1980-X TOI0B.

B HacTosAIIEE BPEMSA TAM CO3/4AHA 1IEJIast OTPACTIb
MPOMBIIIJIEHHOCTH ITO JOOBIYE TAKOI'O Ira3a. 3a
nocaegaue 10 net 7o6pI9a MeTaHA U3 CIICITHAIbHBIX
CKBAXXUH BO3pOcyia 1o 70 Muipa Ky6. M/rop. B aToin
orpacau B CIIIA padorator 6oee 200 KOMITAaHUH.
CebecTOuMOCTD JIOOBIYU COCTABIIET OT 115

710 305 nosutapos Ha 1000 ky6. M. C yueToM
TPAHCIIOPTUPOBKH, 4 MIOTPEOUTEID TOJKEH
HAXOAWTBCA HEJAJIEKO, 3TO TOXKE YCJIOBUE YCITEITHOM
JOOBIYN METAHA, CTOUMOCTD TBICAYU KyOOB
BO3PACTAET MPUOIHU3UTEIBHO HA AT I0IJIAPOB.

B Poccuum cymmapnbie peCcypChbl METAHA YTOJIBHBIX
TUTACTOB, IO IAHHBIM 3KCIIEPTOB, OIIEHUBAIOTCS
B 0ObEME IOPsIJKA 83 TPIIH KyO. M. bospiias nx
4aCTh PACIIOIOXKEHA B CuOUpU U Ha [lajibHEM
BocToke. OIHAKO B CTPAHE, SIBJISIIONIEICS MUPOBBIM
KCIIOPTEPOM IMIPHUPOAHOTO I'a33, HETPATUITHOHHBIE
UCTOYHUKH YIJIEBOIOPO/IOB O6PEUEHBI HA
BTOPOCTEIIEHHBIE PO, TeM 601e€ YTO CTOUMOCTD
UX JJOOBIYH 3/1ECh OOXOIUTCS 3HAYNTEIBHO BBIIIIE
CTOMMOCTH JJOOBIYH I'A32 U3 TPAJUIITMOHHBIX
KOJIJIEKTOPOB.

ITpOEKTHI IO Pa3pabOTKE METAHA YTOIBHBIX IVIACTOB,
HaBEpPHOE, UMesU 661 B PO BOBCE HEMHOTI'O IITAHCOB
HAa Pa3BUTHE, €CJIH ObI HE HEOOXOAUMOCTb CHU3UTD
4ABAPHUITHOCTB MPH IKCIITYATAIUN YTOIBHBIX IAXT.
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orld reserves of coal bed methane are estimated at

260 trillion cubic meters. They exceed the natural

gas reserves estimated at 190 trillion cubic meters.
However, unlike natural gas almost all the methane reserves
are hard to recover as they are located in dense coal beds.
Moreover, gas concentrations that are economically feasible
to be produced are located in rather deep coal beds. That is
why both production of this type of gas and preparation for
its utilization require considerable investments.

To have successful methane production several conditions
should coincide. First of all, gas content in the coal bed
shall be from 15 to 30 cubic meters per ton. Secondly, bed
permeability shall be within the range of 30—50 millidarcy.
Thirdly, the mining depth, ideally, shall not exceed
3,937 feet, because in deeper beds higher pressure prevents
gas extraction and drilling costs increase.

Commercial production of coal bed methane started in the
United States in early 1980-s. Currently they have a separate
industry sector to produce this type of gas. Over the recent
years methane production from special wells increased to
70 billion cubic meters per year. More than 200 companies
work in this industry in the US. Gas production cost is 115
to 305 US dollars per 1,000 cubic meters. With account of
transportation, and the consumers should be located far away
(this is also a precondition for successful production), the cost
of one thousand cubic meters of gas will increase by about
five dollars.

Experts estimate Russian reserves of coal bed methane at
about 83 trillion cubic meters. The majority of reserves are
located in Siberia and Far East. However, in the country being
the world’s leading natural gas exporter unconventional gas
sources are doomed to play a secondary role. The more so,
because the cost of coal bed methane production in Russia
is much higher than the cost of conventional gas production.

Except for necessity to reduce accident rate during
operation of coal mines, coal bed methane production
projects should not have any chances for development
in Russia.

Coal beds degassing is part of the coal mining technology.
Traditionally degassing is done with the use of forced
ventilation of mine bottoms, but this method is not very
much reliable to ensure safety of works and not economically
feasible because of low methane concentrations in such
gas-air mixture. That is why usually gas mixture from mines
is simply discharged into the atmosphere. Another way of
degassing is drilling of wells 3-5 years before the start of coal
production. At the stage of new mines construction drilling
of horizontal, vertical-horizontal, slanted-horizontal and
multilateral wells can be quite efficient, especially if there will
be a tendency of drilling speeds increase and cost reduction.
This task can be perfectly resolved by coiled tubing drilling.

Thus, we see that there are two main methods of coalmine



Jlerazanus yrojabHbIX IIJIACTOB — YaCTh
METOAOJIOTUH HIAXTHOU J06bIYU YIUI. TPaIUIIUOHHO
JIETa3aL1s OCYIIECTBIISAETCS C TIOMOIIBIO
OPUHYAUTEIbHON BEHTUIALIUU 3A60€B, HO 3TOT
METOJ, HE CJIMIIKOM HAJIEXKEH JIJIS1 OOECTICUCHU
6€30MaCHOCTH POOOT U, KPOME TOTO, IAIbHEHIIIEE
HCIOJIb30BAHUE HEIIEJIECOOOPA3ZHO C SKOHOMHUECKOM
TOYKHU 3PEHUS, IIOCKOJIBKY B TAKOH BO3AYIIHOU CMECU
NPOLIEHT METAHA HEBEIHK. [I03TOMY BBIBEICHHAS U3
IIAXThI CMECH I'dA30B OOBIYHO IPOCTO BBIOPACHIBACTCS
B arMocdepy. Eme oguH criocob jerazanumu — OypeHue
CKBAKMH — 3—5 JIET JJO HAYAJ1a PA3PA0OTKU ILJIACTOB.
Ha cTagyuu CTpOUTENBCTBA HOBBIX MIAXT TEXHOJIOTUH
OypeHMA TOPU3OHTAIBHBIX, BEDTUKAIBHO-
TOPU3OHTATIBHBIX, HAKJIOHHO-TOPU30OHTAJIbHBIX,
MHOTOCTBOJIBHBIX CKBA’KMH MOT'YT OBITh BECbMA
3 HEKTUBHBL, OCOOEHHO €CJIN O6y1yT HAOIIOIAThCS
TEHJICHIIUY YBETUYEHUSA CKOPOCTHU OYPEHUSA IPU
CHIKEHUH 3aTPAT. DTY 324a9y OJIECTAIIE PEMIAET
KOJITIOOMHI'OBOE OYpEHUE.

Taxkym 06pa30M, U3BECTHBI /1B OCHOBHBIX CITOCOOA
JIOOBIYY MIAXTHOT'O MeTaH4a. [IepBbli — 4OOBIYA U3
HETPOHYTBIX YI'OJIbHBIX IIJIACTOB. I BTOpOM — €ro
U3BJICYEHHUE HA NTOJIAX YoKE NEUCTBYIOMINX IIAXT.

B HacTosAIIEE BPEMS IOBCEMECTHAA IPAKTHUKA
JIOOBIYY METAHA YTOJIbHBIX IVIACTOB COCTOUT U3
OypeHMA CKBAKHUH C ITOCJIEAYIOMUM I'HIPOPA3PBIBOM
YTOJIBHOT'O IJIACTA IS YBETUYEHUA I'A300TAAYN.

OO6BIYHO AOOBIYA METAHA BEACTCS IPOOYPEHHBIMU
0 IIJIACTY HETTYOOKUMU TOPU3OHTAIBHBIMUA
CKBA)KMHAMM IPOTAKEHHOCTDIO 10 1500 M, 3aTEM
I'a3 HOCTYIAET HA OUHUCTUTEIBHYIO (DAOPUKY, TTE
B COOTBETCTBUH C TEXHUYECKUMHU TPEOOBAHNUAMU
06€E3BOKUBAECTCS, (PUIBTPYETCS, CKUMAETCS U [1AJIEC
10 T'430MPOBO/Y BBICOKOT'O JJABJIEHUSA OJAETCSA
NOTPEOUTENSIM.

PaspaboTanHbIE TEXHOJIOTUH U3BJICYEHUSA
METAHA U3 YTOJIbHBIX IJIACTOB MOT'YT OBITh TAKXKE
BOCTPEOOBAHBI JIJ151 JOOBIYU TPYAHOUSZBICKAEMBIX
3aI14COB YIVIEBOJOPOJOB U3 HU3KOIIPOHUIIAEMBIX
KOJIJIEKTOPOB U /1 U3BJIEYEHMN I OCTATOYHBIX 3a11ACOB
ra3d Ha TPAJUIIMOHHBIX MECTOPOXIEHUAX B YCJIOBUAX
HH3KOT'O IVIACTOBOTO JABJIEHHA U OOBOJHEHHOCTHU
(pOH/A CKBAKUH.

IIpo6iema fera3anuu yIisa 1 yTUAN3a1uU METAHA
BECbM4 dKTYaJIbHA, B YaCTHOCTH, B Ky30acce. 3gech
MIPOEKTHI IO JOOBIYE METAHA YTOJIBHBIX IIJIACTOB HE
TOJIBKO IIOMOT'YT O6€30IACUTD TPY/L NIAXTEPOB, HO
U 3HAYUTEJIBHO U3MEHAT CTPYKTYPY TOILIMBHOI'O
0aJIaHCA PETUOHA, IOCKOJIBKY YPOBEHD r'a3M(PUKAIITNU
KemepOBCKOI1 001aCTH HBIHE COCTABJISET BCETro 1,8%,
TOI/J]A KAK B CPETHEM IO POCCHM 3TOT ITOKA34TEIh
paseH 63,1%. B HacTOs1IIIeE BPEMSI IIPOMBINITICHHOCTD
Y SHEPreTHKA PErHOHA B OCHOBHOM PabOTAIOT Ha
yryie. TaKk 9TO OCBOEHUE METAHA YT'OJIBHBIX I1JIACTOB —
33/1a49a PErHOHAJIBHOTI'O 3HaYeHU . [TOTEeHI[MaIbHbIE
34M4aChl Ky304CCKOrO MeTaHa 10 IiyouHsl 1800 M
OlLICHUBAIOTCS AKCIIEPTAMHU B 6osiee ueM 13 TpiH
Ky0. M. [Ipu 3TOM, B OTIIMYME OT BOPKYTHHCKOI'O
MECTOPOXK/ICHHUS, TAKKE IIOTEHITUAIBHO O0IaTOro }

methane production. First one — production from the
unmined coal beds. The second one — its production from
already operating mines. Currently the most widespread
practice of coal bed methane production includes well
drilling with subsequent hydraulic fracturing of a coal bed to
enhance gas recovery.

Usually methane production is done via shallow horizontal
wells 4,921-feet long drilled in the coal bed. Then the gas
comes to the gas treatment facility where in accordance with
technical specifications it is dehydrated, filtered, compressed
and then supplied to consumers via a high pressure gas
pipeline.

The technologies of coal bed methane production can also
be useful for production of hardly recoverable hydrocarbon
reserves from low-permeability collectors and for recovery
of residue gas reserves at traditional fields in the context of
low reservoir pressure and watered-out well stock.

The issue of coal degassing and methane disposition is
quite pressing, particularly in the Kuznetsk Basin (Kuzbass).
Implementation of coal bed methane production projects
will allow both increasing safety of the Kuzbass’s miners
and considerably changing the structure of the region’s fuel
balance since the level of gasification in Kemerovo Oblast
is currently only 1.8% while the average gasification level in
Russia is 63.1%. At present the region’s industry and energy
sectors are mainly using coal as fuel. So, development of coal
bed methane reserves is an objective of regional importance.
Potential methane reserves in the Kuzbass region (to the
depth of 5,906 feet) are estimated at more than 13 trillion
cubic meters. Moreover, unlike Vorkutinskoye field, which is
also potentially rich in coalmine methane reserves, Kuzbass
has the whole necessary infrastructure.

Development of coal bed methane in this region started
on April 23, 1998 when the Administration of the Kemerovo
Oblast signed an agreement with Gazprom. And in 2001
within the framework of fulfillment of the orders of the
Russian president, Gazprom started implementation of an
innovative project Coal Bed Methane of Kuzbass.

In 2005 Gazprom created a research site to test the
technology of coal bed methane production on the
Taldinskoye coal field with gas reserves of 45.8 billion cubic
meters. Here the scientists of Gazprom Promgaz developed
a technology of coal gas production and drilled four wells on
which the whole set of geophysical, core and hydrodynamic
studies was performed. Alexey Mastepanov, Advisor to the
Deputy Chairman of the Board of Gazprom when delivering
aspeech at the 9th Russian Petroleum and Gas Congress said:
“Virtually, there was created a basis to start pilot production
of coal bed methane. Within the framework of this project
the scientists of our subsidiary company developed a
technology of coal methane production, for the first time in
Russia”.

31 Russian and international patents were issued for the
whole technological cycle — from coal gas exploration to
its utilization. In addition, two thirds of equipment used
during implementation of this pilot project is of domestic
manufacture. In 2009 seven exploratory wells were put into
pilot operation at the first pilot sector of Taldinskoye coal
field. Gazprom Dobycha Kuznetsk, a 100%-owned subsidiary
of Gazprom, is the license holder. In February 2010 Gazprom }
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3aI1aCaMU MIAXTHOI'O METAHA, 34,ECh UMEETCS
HeobXxOAUMast UHPPACTPYKTYPA.

Ha4vaio OCBOEHUIO YI'OJIbBHOI'O METAHA B JAHHOM
PETHOHE H6BLIO TTOJOKEHO 23 anpeist 1998 roga
NOAIMMCAHUEM COIVIAIIEHUH MEXKAY 4AMUHHUCTPALTUEN
Kemeposckoit obmactu u l'aznpomom. A B 2001 roay
['a3n1poM B paMKaX BBIIOJIHEHHS TIOPYYEHNA
npesugeHTa PO npucTynui K peaausanumn
MHHOBAIIMOHHOI'O ITIPOEKTA «METaH yTOJIbHBIX
nacToB Kyz6acca.

B 2005 rogy Ha TaiIUHCKOM MECTOPOK/ICHUH,
34I14ChI I'a3d KOTOPOT'O COCTABIIAIOT 45,8 MIIPI KYO. M,
CO3/1aH Hay4HbII NOIUTroH OAO «'a3npom» o
OTPAabOTKE TEXHOJIOIMH JOOBIYH METAHA U3 YTOJIBHBIX
1ACTOB. 371€Ch yY4eHBIMU OAQO «["a31IpOM MPOMTIas3»
ObLIa Pa3pabOTAHA TEXHOIOI U IOOBIYH YTOJIBHOI'O
ra3a ¥ MOCTPOEHBI YETHIPE CKBA’KUHBL, HA KOTOPBIX
BBITIOJTHEH ITOJTHBIA KOMIUIEKC F€O(DU3NIECKUX,
KEPHOBBIX U T'HJIPOJUHAMHUYECKUX UCCIIEJOBAHUN
COBETHHK 3AaMECTUTEIIA ITPEACEATENSA IPABJICHHA
OAO da3npom» Anexkcer MacTEnaHOB B CBOEM
BBICTYIIJIEHMH HA 9-M BCcepoCcCuiickoMm HE(PTEra3oB0M
KOHI'pecce OTMETUIL: «[10 CyTH, 6bLT CO3JaH IUTALLIAPM
JUIA Ha4a1a TPOOGHOM JOOBIYN METAHA YT OJIbHBIX
IUIACTOB. B IEJIOM B pAMKAX 3TOr'O IMMPOEKTA YYEHBIMHA
HAIIEN JOYEPHEN OPraHU3AIUH ObLIIA BIIEPBBIE
B Poccuy pa3paboTaHa TEXHONIOT U JOOBIYU
YTOJIBHOT'O METAH».

Ha BeCh TEXHOJIOTUYECKUH [TUKJI — OT PA3BEAKN
YTOJIBHOI'O T'a34 JIO €T'0O UCTIONIb30BAHUSA — ITOJTy4YEH
31 maTeHT MEXYHAPOIHOI'O ¥ POCCHUIICKOTO
ob6pa3zua. I[Ipu 3TOM JIBE TPETHU OOOPYAOBAHUS,
NPUMEHSIOMIETOCA IIPH PEATTUZALIUNA
3KCIMEPUMEHTAIBHOI'O IPOEKTA, OTEYECTBEHHOI'O
npoun3BoACTBA. B 2009 rosy Ha IEpBOM OIIBITHOM
MIPOMBICJIOBOM Y4Y4CTKE HA TaIJUHCKOM
MECTOPOK/ICHUU ObLIa HAYATA IIPOOHAs
KCIUTYATAL U CEMHU PA3BESOYHBIX CKBAKUH.
Hepponosnb3osareneM asisgercss OO0 Ja3npom
Jo6perga Ky3Henk», 100-11pOLIEHTHOE JOYEPHEE
obimectBo OAO draznpom». B pespase 2010 roga
Ha TanauHcKkoM MecTopoxaeHUU OAO dfaznpom»
3aIyCTUIIO IIEPBBIN B POCCHY ITPOMBICE IO JOObIUE
YTOJIBHOI'O T'a34.

B 2010 rozy cOCTOsIIACh LIEPEMOHMS ITYCKA IIEPBOT'O
METAHO-YI'OJILHOI'O IIPOMBIC/IA B Poccun. B iepemonnn
ITyCKa IIPUHSAJI y4dCTUE IIPE3UIEHT Poccrrickori
Oepepanyu IMutpuri Megsees. [a3nipom yxe 100bL1
HAa 3TOM IIPOMBICJIE B PEKHUME IIPOOHON IKCILTYATALIUU
4,9 MJTH Ky6. M YTOJIBHOT'O METAHA.

B Hacrosee BpeMs IPOJOJIKACTCS IPOOHASA
JOOBIYA METAHA U3 PA3BEbIBATE/IbHBIX CKBAXXUH U
€r'0 [10/1a4a HA I'A30IOPLIHEBYIO JIEKTPOCTAHIIUIO
(I'TI®C) 1 aBTOMOOUIBHBIE TA30HATIOIHUTEIbHBIC
KomIipeccopHble cTaHIuu (ATHKC). Takum
06pa3oM, TIOOBITHI METAH UCIIONb3YETCS JJ1s
BBIPAOOTKH JIEKTPOIHEPIUU U IPUMEHSICTCS B
Ka4eCTBE MOTOPHOI'O TOIIMBA. CO CJIEAYIOLIEIO 'Oz
IUVIAHHUPYETCA CTPOUTENBCTBO 3KCIUIYATALMOHHBIX
CKBaKMH, 4 B 2015 rojly — NpOMBIIIJIEHHAS PA3PA60TKA
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launched the first in Russia field to produce coal bed gas.

In 2010 a ceremony to commission the first coal bed
methane filed in Russia was held. The ceremony was
attended by Dmitry Medvedeyv, the president of the Russian
Federation. Gazprom has already produced (as pilot
production) 49 million cubic meters of coal methane
from this field.

Currently the company continues pilot methane
production from the exploratory wells and its supply to
the gas engine power plant and automobile gas-filling
compressor stations. Thus, the produced methane is used for
power generation and as motor fuel. Drilling of production
wells is planned to start next year and commercial
development of Taldonskoye and Naryksko-Ostashkinskoye
fields to be launched in 2015. Gas resources of the Naryksko-
Ostashkinskoye field amount to 918 billion cubic meters and
gas reserves, according to preliminary estimates, may amount
to 35 billion cubic meters. At the stage of pilot commercial
development it is planned to drill more than 500 wells before
2015. According to the business plan, the total of 1,650 wells
will be drilled and the plateau rate of methane production
will amount to 4 billion cubic meters per year.

In the long-term it is planned to increase the production
rate to 1821 billion cubic meters per year. This will allow
satisfying gas demand not only in Kemerovo Oblast but also
in other regions of the southern part of Western Siberia.

Coal bed methane production project is an innovative one
and is of the national importance. It is aimed at establishment
of a new gas subsector in Russia that will become an
important part of the whole Russian mining industry. The
main objectives of the project are as follows: improving
safety of underground coal mining; establishment of the
energy base of the region and infrastructure for further
social and economic development; creation of additional
jobs; improvement of ecological situation in the coal mining
regions. Alexey Mastepanov emphasizes that the project
is of ultimate importance, because methane is the most
dangerous enemy of miners claiming lives of dozens of
miners every year. And in this case methane will bring heat
and light into the people’s homes becoming a friend instead
of an enemy.

However, in order to increase the investment potential
of the coal bed methane production projects that are
quite capital intensive, it is necessary to update the legal
framework. As a primary effort Gazprom proposed to
classify coal bed methane as a new type of mineral resource.
For this it is necessary to introduce a new entry — “Natural
gas (methane) from coal deposits” — into the Russian
Classification of Natural Resources and Groundwaters. Tax
stimulation, particularly, establishment of a zero tax rate
for the production of this type of natural resource shall
become the next stage of legal framework improvement
and the main type of state support. Measures proposed by
Gazprom will give a new impetus to the development of coal
bed gas production in Russia and will allow both increasing
the number of raw materials sources for the domestic gas
industry and largely improving work safety at the coal mines
due to reduction of coal methane discharges. ©

Victoria GREK, Ivan SIDOROYV, Coiled Tubing Times



TanauHCcKkoN U HapbIKCKO-OCTANTKMHCKON IIJIOMA/IEM.
Pecypcel raza Ha HapbIKCKO-OCTAIKUHCKOMN
IUIOMIA/IN JOCTUTAIOT 918 MIIp/] KyO. M, 4 3AI1ACH,

O IIPEABAPUTENBHBIM OLIEHKAM, MOT'YT COCTABUTh

35 Mipg Ky6. M. Beero o 2015 roga Ha cTaguu
ONBITHO-IIPOMBIIIJIEHHON Pa3pabOoTKU IIAHHUPYETC
npobyputs 6oee 500 CkBakUH. B 1iesiom B
COOTBETCTBHUU C OU3HEC-TITIAHOM OY/IET TOCTPOEHO
1650 CKBaKHMH, 2 CTAGHIIBHBINA YPOBEHbB OOBIYN
METAHA JOCTUTHET 4 MJIPZ Ky0. M B TOJ,

B 10ArocpoYHoO NepCreKTUBE IIAHUPYETCA
JIOBECTU OO'BEMBI JIO 18—21 MiIpA Ky6. M B I'OfI, YTO
MO3BOJIUT YIOBIETBOPUTD NOTPEOGHOCTH B ra3e
HE TOJIbKO KEMePOBCKOIT 0OIACTH, HO U IPYTUX
PETHUOHOB 1ora 3anaaHoi CUOHPH.

IIpOeKT JOOBIYM METAHA U3 YTOJIbHBIX
TJTACTOB SBJISIETCS UHHOBAITMOHHBIM U UMEET
OBIIETOCYIAPCTBEHHOE 3HaUYeHUE. OH HATIPABJICH
H4 CO3/1anue B Poccry HOBOT ra30BOM ITOJOTPACH,
KOTOpPAsi CTAHET BA)KHOU COCTABHOM YACTBIO
JIOOBIYHOT'O KOMILJIEKCA. ITPOEKT CTAaBUT CBOUMU
IIEJIIMHU MOBBIIIIEHHE 6€30ITACHOCTH ITOA3EMHOM
JIOOBIYH YIJISL; CO3/JAHUE SHEPTETUUECKON 6A3b1
B PETUOHE CTPAHbI U UH(PPACTPYKTYPHI /1
JTAJIbHENIIIET'O COITUAJIBHO-3KOHOMHYECKOTO
PAa3BUTHUSL; CO3JJAHUE JOIIOJTHUTEIBHBIX PA60YNX
MECT; YIIy4YIIEHHE KOOI MYECKOM OOCTAHOBKU B
YIVIEAOOBIBAIOIINX PETMOHAX. AJIEKCEX MaCcTENaHOB
0CO00 NIOAUEPKUBAET, UTO 151 KeMepOBCKOH 061aCTH
peaIn3anus IPOEKTA UMEET OTPOMHOE 3HAYCHUE,
TIOCKOJIBKY JUUIA IAXTEPOB METAH — CAMBIN OITACHBINA
BpAr, KOTOPBIN €3KET'OJHO YHOCUT KU3HU JICCATKOB
4EJIOBEK. A B JAHHOM CJIY44€ OH HECET TEILJIO U CBET
BJIOMA U IIPEBPAIIACTCS U3 BPAra B Apyra.

OHAKO /17151 HOBBIIIEHU I MHBECTUITMOHHOMN
IIPUBJIEKATEIBHOCTHU IIPOEKTOB IO JOOBIYE
YI'OJIBHOI'O METAHA, KOTOPBIE SIBJISIOTCS BECbMA
KaIIUTAJIOEMKHUMHU, HEOOXOUMO COBEPIIEH-
CTBOBAHUE HOPMATUBHO-IIPABOBOI 6a3bL. B KauecTse
IEPBOOYEPENHOI MePHI ['a31IPOM IPEAIOKNIT
KJIACCU(PUIIMPOBATH METAH YI'OJIbHBIX IVIACTOB KAK
HOBBIM BH/JI ITOJIE3HOT'O MCKOIIAEMOT'O. 1J1s1 3TOr0
HEOOXOIMMO BKIIOYUTH B OOIIEPOCCUIICKUI
KJIACCU(PHUKATOP IOJIE3HBIX UCKOIIAEMBIX U
NOA3EMHBIX BOJ, «['a3 IpUPOAHBIN (METAH)
YTOJIBHBIX MECTOPOXKACHUIT». CIIEIVIONINM STATIOM
COBEPIICHCTBOBAHU S HOPMATHBHO-IIPABOBOIT 62351
U OCHOBHBIM BUJIOM I'OCYJJAPCTBEHHO OAACPXKKHU
MOXXET CTATh HAJIOI'OBOE CTUMYJIMPOBAHHUE B BUJIE
IIPUMEHEHM S HYJIEBOM CTABKH HAJIOI'd HA IOOBIYY
3TOr'O NOJE3HOI'O UCKOIIAeMOT 0. [Ipearaemele
Ta3npoMOM MepBI 141y T HOBBIH TOJIYOK PA3BUTHIO
JIOOBIYH I'a34 U3 YTOJIBHBIX IUIACTOB B Poccuu u
TIO3BOJIAT HE TOJIBKO CYIIECTBEHHO PACIINPUTD
CBIPBEBYIO 0A3y OTEYECTBEHHOM I'a30BOH
IIPOMBIIIJIEHHOCTH, HO M 3HAYUTEIHHO ITOBBICUTD
6€30I1aCHOCTb PA60T HA YTOJIBHBIX MIAXTAX 34 CYET
CHMKEHUS BBIOPOCOB YI'OJIBHOI'O METAHA.  ©

Buxropusa I'PEK, UBan CUJOPOB, <BpeMs KOJITIOOHHI 2>

unconventional sources of hydrocarbons

e [a3 13 yronbHbIX NIacTOB Ny4lle NPUPOJHOrO, COAepPXaHNe MeTaHa B
HEeM MOXeT gocTuraTtb 98%.
melowasncs B Poccum pecypcHas 6a3a no3BonsieT pasBepHyTb AOObIYY
MeTaHa U3 yrofbHbIX M1acToB B MPOMbILINIEHHOM MacliTabe. B Poccum
HaCYMTLIBAETCS HECKOMBKO KPYMHbIX yrofibHbIX 6accenHoB. Pecypcbl
rasa yroJsibHbIX NiacToB TyHrycckoro 6acceiHa oLeHMBalOTCS B
20 TpAH M3, cyMMapHble pecypcbl JlIeHckoro 1 Tanmblpckoro
baccenHoB - B 11 TpnH M3, Mevopckoro — B 1,942 TpnH M3, KOXHO-
fikyTckoro — B 0,920 TpnH m3. OfHaKO NP SKOHOMMUYECKON OLEHKE
[06bIYM yronbHOro MeTaHa B faHHbIX bacceliHax Heobxoanmo
YUUTBIBATb YAANEHHOCTb OT KOHEYHOIO MOTPEOUTENS U HEPA3BUTYIO
MHMPaCTPYKTYpPY PETMOHOB.
B nocnepgHue roapbl Ha4aTbl UHTEHCUBHbIE PAabOTbI MO U3BMIEYEHUIO
meTaHa B ABcTpanuu, Kutae, KaHape, MNonsble, lepmanun n
BenukobpuTtaHuu.
B Kntae pecypcbl MeTaHa yrosibHbIX M1acToB COCTaBAAIOT A0
35 TpnH M. IHTepec K n3BNeYeHNIo MeTaHa 13 yrofbHbIX NIacToB cTan
3[ecb NposABnATLCS B Havane 1990-x rogos. 3a npoleawwue 10 net
KUTaUCKUMMU U MHOCTPaHHbIMU CreLmanucTamm npobypeHo bonee
100 OMbITHLIX CKBAXMH Ha TEPPUTOPUM YrofbHbIX OacceliHOB B
BOCTOYHOM YacTu cTpaHbl. B 2009 rogy Ha4anocb CTPOUTENBCTBO
6onee 3600 OypoBbIX CKBaXXWH AJif €ro Ao0ObI4M TeM He MeHee B
pe3ynbTaTe fobbiun yrns B Kutae BbIOPOCH MeTaHa B aTMocdepy
cocTaBnsoT 6-19 mnpa M3 B rog.
B KaHape Hauyanucb akcneprvMeHTanbHble paboTbl Mo U3BNEYEHUIO
MeTaHa Ha y4acTke Mannuncep B npoBuHLMK AnbbepTta. KaHaackuim
rasoBbli KOMUTET NPOrHO3UPYET, YTO MEeTaH YrofbHbIX MNacToB,
pecypcbl KOTOPOro COCTABNSAOT OKOMO 8 TPSIH M3 (TOraa Kak pecypcbl
TPaAWLIMOHHOIO rasa B cTpaHe — 5 TpnH M3), B OyayLuem cTaHeT
OCHOBHBIM BUJOM J06bIBaEMOro rasa B psfe paioHoB KaHagbl.
B BenukobputaHum nssectHas komnaHus Coalgas Ltd BegeT
L06blvy MeTaHa U3 ABYX 3a0pOoLLEHHbIX WaXxT — «Makxpam»,
pacnonoxeHHow Heganeko oT ropofa MaHchung, n «CTutnen».
KomnaHus pa3paboTana ansTepHaTUBHbIA METOA U3BNEYEHUs MeTaHa
NOCPEeACTBOM €ro OTKa4YKu Yepes BEHTUNALMOHHbIE CTBOSIbI LLAXT,

Kyfla OH MoCTyNaeT U3 HeoTPabOTaHHbIX YroNbHbIX MNACTOB.

Coal bed gas is better than the natural gas; methane concentrations in
such a gas can amount to 98%.

Raw materials sources available in Russia allow organizing commercial
production of coal bed methane. There are several large coal basins in
Russia. Coal bed gas resources of the Tungussky basin are estimated

at 20 trillion cubic meters; total resources of the Lensky and Taimyrsky
basins are estimated at 11 trillion cubic meters, Pechorsky basin —

at 1.942 trillion cubic meters, Yuzhno-Yakutsky basin —at 0.920 trillion
cubic meters. However, during economic assessment of the coal bed
methane production in these regions it is necessary to take into account
the remoteness from the end users and poorly developed infrastructure
in the regions.

In recent years Australia, China, Canada, Poland, Germany and United
Kingdom started active works on methane production.

In China coal bed methane resources are estimated at up to 35 trillion
cubic meters. Interest in the production of this type of gas appeared

in early 1990-s. Over the recent decade Chinese and foreign experts
drilled more than 100 pilot wells on the territory of coal basins located
in the eastern part of the country. In 2009 they started the construction
of more than 3,600 wells for methane production. Nevertheless,

as a result of coal production in China methane discharges into the
atmosphere are 6—19 billion cubic meters per year.

Canada started experimental works on methane production at Palliser
region, Alberta province. Canadian Gas Potential Committee forecasts
that coal bed methane, which resources are estimated at about 8 trillion
cubic meters (while conventional gas resources in the country are
estimated at 5 trillion cubic meters), will in the future become the main
type of gas produced in some regions of Canada.

In the United Kingdom a well-known company Coalgas Ltd is producing
methane out of two abandoned mines — Makhram near Mansfield,

and Steetley. The company has developed an alternative method of
extracting methane by pumping it out through ventilation shafts where
it comes from unmined coal beds.
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MeponpuaTHe NPOBOANTCA NPU NOAAEPHKE: Opranusatop:

A B CBEi‘

CARMAN BLUSMNESS EVENTR

AQ DHE «Campyr-HaasiHan MunncrepcTao HedTi 1 rasza PK
y
» KazStimOil

/} okta6pa, 2011 r.

r. ActaHa, Ka3zaxcraH,
Asopey Mupa n Cornacus

7-¥ ExxerogHbin MexxayHapogHbii Cumnozuym no UHTeHcudurkayum
Dobbiun Hedtu n Maza

2-a ExxerogHaa MexayHapoaHas BoictaBka no UHTeHcudukaymm
Do6biyn Hedu 1 Maza

2-aa MexxayHapoaHan LlepemoHua HarpaxaeHus
«0il and Gas Production Awards 2011»

Ten. B Anmatei: +7 727 329 05 84/85 | Mob.:+7 701 757 B8 75
+7 727 272 39 03 +7 701 757 B8 76
+7 727 2723152 +7 701 757 B8 78
Ten. B AcTaHe:+7 7172 59 11 98 +7 701 757 B8 73

www.caspian-events.kz
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r. AcTaHa, KasaxcraH
[eopeu Mupa 1 Cornacws

2-a ExeropHas MexayHapogHas KoHdbepeHums
«Caspian Offshore Conference»

1-a MexayHapoaHas Beictaska
«Caspian Offshore Exhibition»

Meponpuatue NpoBOaUTCS MPY NOOAEPKKE:

L o A
F K AJ B HA WA
v‘v [ _f."--
AD OHBE «Campyk-KassiHas MuHucTepcTeo HediTy 1 raza PK

Mo sonpocam NROorpaMMmel M BLICTYNN2HWA, PETMCTRALNK QENeranos,
BLICTABOYHEIX NNOWALSA U PEKNAMHBIM BO3MOMHOCTAM, 3BOHUTE:

Ten. B AnMater +7 727 329 05 B4/85 | Mo6.: +7 701757 B875
+7 727 2723903 +7 701 757 88 76
+7 727 272 31 52 +7 701 757 BB 78
Ten. 8 Actane: +7 717259 11 98 +7 701 757 B8 73




KOH(PEPEHITNH U BBICTABKU

11O SHAKOM MOIEPHMN3AIINUN

MODERNIZATION IS A TREND

JBaanaTeie 4UC/Ia UIOHS — IIPUBBIYHOE BPEMS CAMOI'O
MAaCHITA6HOT'O EXKETOJJHOI'O COOBITHSI POCCUHICKO
Hedrerazoou orpacau. C 21 o 24 uioHs 11-1 MOCKOBCKast
MEXIYHApOAHAs BbICTaBKa «Hed s 1 I'az»/MIOGE 2011
IIPONLIA HA OAHOM M3 JIYYIINX BbICTABOYHBIX IVIOIAJIOK
CcTONMLBI — B LIEHTPA/IbHOM BBICTABOYHOM KOMILJIEKCE
«QKcoLeHTp» Ha KpacHot IIpecHe. OfHOBPEMEHHO C
BBICTABKOM COCTOSIICA 9-11 POoccUiicKkmi HE(PTEra30BbIN
koHrpecc/RPGC 2011. O62a 3TH MEPONIPUATHS
TPASULIMOHHO AOIOJHAIOT APYT APYrad, CJIOBHO OIIPOBEPras
OCJIOBULY: «JIydlrie OQUH pa3 YBUIETD, YEM CTO Pa3
YCIBIIATB>. 30€Ch «YBUAETb> U «yCJIbIIIAT> I'APMOHUYHO
JOIOJIHAIOT APYT APYT4d, IPUHUMAS B TPUAJLY «TTOOOIATHCS
B HE(DOPMATIBHOM OOCTAHOBKE», TAK YTO COYETAHUE
BO3MOKHOCTEU, IPEAOCTABIAIOIUXCA 3AMHTEPECOBAHHBIM
YYACTHHUKAM, TPYAHO IIEPEOLICHUTD.

OPpranusaTopoM 3TUX MEPOIIPUATUM BBICTYIINIIA
MekayHapoaHas I'pynna kommanuii ITE, rmaBHbBIM
MAPTHEPOM BBICTABKH M KOHI'PECCA CTAJI0 MUHUCTEPCTBO
sHepreTuku Poccurickon ®enepannn. OPHUIIUAIbHYIO
HOAAEPKKY OKA32IU MUHUCTEPCTBO IIPHUPOSHBIX PECYPCOB
U 3KoJs1oruu PO 1 POCCUUCKUN COIO3 IIPOMBIIIIIEHHUKOB
U IpeANpUHHUMATENIEN. B KayecTBe reHepajibHOIro
MH(MOPMALIMOHHOI'O MAPTHEPA BBICTYITNIIA €XXEAHEBHAS
rasera «BegoMocTn». UHHOPMATUOHHYIO IOAJEPIKKY
BBICTABKE U KOHI'DECCY OKA3bIBAJI M J)KypPHAI «BpeMs
KOJNTIOOMHT 2>,

B nepeMoHMM OTKPBITHA BBICTABKU IIPUHSAIN yIACTHE
JUPEKTOD JenmapraMenTa nepepaboTKU HE(PTH U ra3a
Munucrepcrsa sHepreTuku PO IéTp Jerrtapes, Npe3nieHT
Cor032 HE(PTETPOMBIIIIEHHUKOB Poccun 'ennanum
MImane, pexrop PI'Y HedTu 1 raza um. U.M. I'y6xkuHa
Buxtop MapThIHOB, BULIE-IPE3UIEHT POCCUICKOTO
COIO34 IIPOMBIIIJIEHHUKOB U IIPEAIIPUHUMATENIEN BUKTOP
Yepenos U IPyryue BBICOKOIIOCTABIEHHBIE ITPEJCTABUTEIN
HePTEra30BOIo KOMILIEKca Poccum.

B arom rogy 8 MIOGE 2011 npunsnu ygacrue 6onee 1000
KOMIaHUH U3 40 CTpaH MUPA, IPEXK/E BCETO, U3 Poccuy,
Benukobpuranuu, Benrpuum, 'epmanuy, Upana, Uranuy,
Kanazgpl, Kuras, Hopserun, I[Monemuy, CHIA, UHIAHINY,
Opanuuy, HIselinapuy, AoHUN. DKCIIO3ULUS 3AHUMAJIA
25 000 KB. M BBICTABOYHO¥ IIOMIA/IN. 34 YETHIPE
JUHSI pA0OTBI BBICTABKY IOCETHIIN 60see 20 ThICAY
CHELHAIHNCTOB OTPACIIH.

Hasepnoe, HeMUIIHUM OyJIET YKA34Th OCHOBHBIE
TEMATHUYECKUE PA3/IE/IbI BBICTABKH, IIOCKOJIBKY JAXKE
IIPOCTOE IIEPEUHCIIEHUE CBUIETENBCTBYET O MaciITabe
MCpOHpI/IHTI/IH:
 Teonorus U reopPrU3nKa;
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The end of June is a traditional time to hold the
biggest annual event in Russian oil and gas industry.
From June 21 to June 24 the 11th Moscow International
Oil and Gas Exhibition 2011 (MIOGE 2011) was held in
one of the best exhibition centers of Moscow — Central
Exhibition Complex “Expocentre” in Krasnaya Presnya
street. The 9th Russian Petroleum and Gas Congress
2011 (RPGC 2011) was held simultaneously with the
exhibition. These two events are complementing each
other, as though contradicting the proverb: seeing
once is better than hearing twice. In this case we
have a harmony of “seeing”, “hearing” and “informal
communication” components, so that the possibilities
available for the stakeholders during these events
cannot be underestimated.

The two events were organized by ITE Group with
Russian Ministry of Energy being the main partner of
the exhibition and the congress. Ministry of Natural
Resources and Ecology of the Russian Federation and
Russian Union of Industrialists and Entrepreneurs
rendered official support. Vedomosti daily was the
main information partner of the events. Coiled Tubing
Times Journal also rendered information support to
the exhibition and the congress.

The exhibition opening ceremony was attended by
Pyotr Degtyareyv, Director of Oil and Gas Processing
Department, Ministry of Energy of the Russian
Federation, Gennady Shmal, President of the Russian
Union of Oil and Gas Producers, Victor Martynoyv,
Rector of the Gubkin Russian State University of
Oil and Gas, Victor Cherepov, Vice-President of the
Russian Union of Industrialists and Entrepreneurs and
other high-ranking representatives of the Russian oil
and gas industry.

More than 1,000 companies from 40 countries of
the world, including Russia, United Kingdom, Hungary,
Germany, Iran, Italy, Canada, China, Norway, Poland,
United States of America, Finland, France, Switzerland,
Japan participated this year in MIOGE 2011. The
exposition covered the area of 25,000 square meters.
Over the period of four days more than 20 thousand
industry specialists attended the exhibition.

It is also worth mentioning the topics of the
exhibition, just to demonstrate the scope of the event:

* Geology and geophysics;

* Oil and Gas production;

» Development, construction and operation of
onshore and offshore oil and gas wells;

* Transportation and storage of oil, oil products and gas;



MODERNIZATION IS ATREND

e Jo6bIua HE(PTU U I'a33;

» Pa3paboTKa, CTPOUTENBLCTBO U

SKCIUTYaTALUs HEPTAHBIX U T430BbIX

CKBAXMH H4 CYIIIE U HA MOPE;

TpaHCIOPTHUPOBKA U XPAHEHHUE

HedTH, HE(PTENPOAYKTOB U ra3a;

Tpy6sl 1 TPYyOONIPOBO/IHL,

¢ [lepepaboTKa HEPTU U Ira3a.
Hedrexumust. lazoxumus;

* CepBUCHBIC YCIIYTH;

* DKOJIOTUYECKAS, TPOMBIIIEHHASA U
MOXKApHAsA 6€30MACHOCTb. OXpaHa
TPpyaa;

* O60pPyIOBAHME [/ HE(PTETA30BOHU
IIPOMBIIIJIEHHOCTH;

e ABTOMaTu3anusa u KUITL
CBOM HOBEHIIHE TEXHUYECKUE U

TEXHOJIOTUYECKUE PA3PAOOTKU HA

MIOGE 2011 npeacTaByiIn TAKUE

BEAYIIYE 3aPyOEKHBIC KOMITAHWH,

Kak ABB, Cameron, Caterpillar, CNPC,

GE, National Oilwell Varco, Schneider

Electric, Siemens, Yokogawa Electric u ip.
AKTHUBHO BBICTYIIU/IU KPyITHENIIHE

POCCUHICKHE KOMITAHUU: POCHEDTB,

I'a3npoM ¢ psIOM CBOUX «OYEK>,

I'asnpom HedTh, bamHedTh, TaTHEDTS,

3apy6exnedTb, TpaHCHEDTD,

Pocmensd, Byposas KoMImanus

«EBpaszus», I'pynma 'MC, MuTterpa, Kyuryp, Pumepa, Punko

Anpanc, TpyOHasa MeTayryprudeckas komnanus (TMK) u gp.

W3 MEXYHAPOJHBIX HEPTETra30CEPBUCHBIX KOMIIAHUNI
HAMOOJIEE APKO MTOKA3AJIN CeOs HA BBICTABKe IIImomoeprke
u Weatherford.

KOnTIOOMHIOBBIE YCTAHOBKU OBUIN IIPE/ICTABJIEHBI HA
OTKPBITO! IUIOIIAAKE TOJIBKO OJHUM IIPOU3BOJUTEIIEM.
Kak, Bupouem, 1 B IIPOIILJIOM rofy. IToceTuresv BbICTaBKU
HWMEJIN BO3MOKHOCTD JIMIE3PETH YCTAHOBKY TAMKEJIOTO
ks1acca MK30T nnpousBoACTBa TUJEPA POCCUHCKOTO
PBIHKA HEPTETA30CEPBUCHOIO OO60PYROBAHUS «DUMAaII,
coBMeCTHOI'O ¢ NOV 33aKpPBITOI'O aKIJMOHEPHOTI'O OOIIECTBA.
Ycranoska MK30T OblL1a npejicTaBieHa B pabouem
TOJIOKEHUH — TAK, KAK OHA BBIIVIALUT IIPH BBITIOJTHEHUU
paboT HA CKBAKMHE, U HE MOIJIA HE BIIEYATIUTD
CBOEH MOIIBIO.

Kanagckas komnanus «Popmoct MHpacTpus»
MIPEOCTABIIA MH(POPMAIIHIO O TUOPH/IHBIX
KOJITIOOMHT'OBBIX YCTAHOBKAX BBICOKOH
IPy30NOABEMHOCTH. Ellle HECKOIBKO 3aBOJIOB-
U3TOTOBUTEJIEH, B YACTHOCTHU POCCUMCKAA KOMITAHUSA
«PI'M-HedTp-T'a3-CepBrC» 1 KMTANCKasa Yantaj Jeren
Petroleum Equipment & Technologies Co. LTD., pazamecTunu
UH(HOPMALIHIO O IPOU3BOANMOM UMHU KOJITIOOMHIOBOM
060pY/IOBAHHUH HA CBOUX CTEHAX.

OO0 «“AKMaII-XOJJJUHI» IPOAEMOHCTPHPOBAJIO LIETH
UHXXEKTOPA KOATIOOWMHTOBBIX YCTAHOBOK, BBITTIOJIHEHHBIC
U3 BBICOKOKA4YE€CTBEHHBIX OTEYECTBEHHBIX MATEPHUATIOB.

conferences and exhibitions

* Pipes and pipelines;
» Oil and gas processing. Petroleum chemistry.
Gas chemistry;
» Services;
 Health, safety and environment. Labor safety;
» Equipment for oil and gas industry;
* Automation, monitoring and measuring instruments.

Such leading foreign companies as ABB, Cameron,
Caterpillar, CNPC, GE, National Oilwell Varco,
Schneider Electric, Siemens, Yokogawa Electric
and others presented their latest technical and
technological developments at MIOGE 2011.

The following Russian companies also actively
participated in the event: Rosneft, Gazprom with a
number of its subsidiaries, Gazprom Neft, Bashneft,
Tatneft, Zarubezhneft, Transneft, Rosshelf, Eurasia
Drilling Company, HMS Group, Integra, Kungur,
Rimera, Rinko Alliance, OAO TMK and others.

Out of international oil and gas service companies
Schlumberger and Weatherford had the most
spectacular expositions.

Coiled tubing units were showcased in the outdoor
area and were represented by only one manufacturer,
like during the last year’s exhibition. Exhibition visitors
had an opportunity to see the MK30T heavy coiled
tubing unit manufactured by the leading company on
the Russian oil and gas service equipment market —
Fidmash, a joint company with NOV. MK30T unit }

Ne4—5 (037) Centsiops / September 2011 99



KOH(PEPEHITNH U BBICTABKU

Pa3HOO6pa3HOE BCIOMOTATEIBbHOE OOOPYIOBAHUE

JULS PA3JIMYHBIX CEPBUCHBIX ONEPALTUI IOKA347I0

OAO «Cubnedremant». Bo3yxopasemnuTe/lbHble CHUCTEMBI
npezactasuiio 3A0 «I'pacuc», 4 A30THBIE KOMIIPECCOPHBIE
crannuun — OO0 «Teracy. Paj KpynHOTra6apUTHBIX
ArperaTos, B TOM YHCJIE ATPETAT HATPEBA JKUKOCTH,
MPUBE3JIA HA BBICTABKY KOMIIAHUSA «[IepPBOMANCKXUMMAIID>.

CHenmnaJInucTel He(PTEra30BOI'0 CEPBHCA UMEU XOPOIIYIO
BO3MOKHOCTB B IIPOLIECCE MTOCEMEHM I BHICTABKU
O3HAKOMUTBCS C HOBUHKAMU BHYTPUCKBAKMHHOT'O
060PYJOBAHUA U HHCTPYMEHTA TAKUX IIPOU3BOJUTEIIEH,
Kak HII® dTakep», OO0 «Orcon-Cepaucr, OO0 dTakep Tymns»,
OOO BCK PUHAKO, 3AO «OKBbB «3eHUT> U AD.

OO0 HIIII «bypuHTEeX> NOKA3aJI0 BHYTPUCKBAKUHHBIA
UHCTPYMEHT 1 O60PYJOBAHUE JJIs 3APE3KU U TPOBOJIKU
OOKOBBIX CTBOJIOB. OO0 «BUTTEXHUKA»
OPOJEMOHCTPUPOBANIO OOOPYAOBAHUE A1 3APE3KU
OOKOBBIX CTBOJIOB C KJIMHA-OTKJIOHUTENA. Kommanus

NOV ASEP Elmar npencTraBuia NOJHBIA HA60D
060PYIOBAHUA IJIS1 OOCTYKUBAHUA CKBAXXUH IIPH IIOMOITHA
Ka0€JIbHBIX TEXHOJIOTUH — HAYUHASA OT OYPOBOU JIEOENKHU
Y 3AKAaHYUBASA CUCTEMAMU KOHTPOJIA TABJICHHUSL.

Okcnosnnmsa MIOGE 2011 cobpana 3Ha4UTENTBHOE YHCIIO
CTEH/IOB, IOCBAMIEHHBIX T€O(PU3HKE. CBOU PA3PAOOTKHU
U BO3MOKHOCTH ITPOAEMOHCTPHUPOBAIN KOMIIAHUH
«bamuedTrreodusnkar, 'TEOTEK XonguHr,

HIIIT BHUWTUC, I'T HIIIT «Teodursnka,
3A0 JTHCnpubop-M», «CeBMOPpHEDTHIeOMDU3UKA> U JIP.

HMHHOBAaIIMOHHBIE PA3PAO6OTKU NPEACTABUIN INJEPDI
OTEYECTBEHHOI HEPTEITPOMBICIIOBON XHMMUU KOMIIAHUU
«3UPAKC» ¥ «<MHUPPUKO».

IIpwn BCer B XOPOIIEM CMBICJIE TPAAUITUOHHOCTHA
MIOGE 2011 cTOUT OTMETUTD TEHICHIIUIO, CTABIIYIO
34METHOMU B 3TOM rosy. O4eHb MHOI'ME IKCITIOHEHTBI
CTPEMMUIINCH ITOKA34Th CAMBIE HOBBIE PA3PA0OTKH,

WHOT/A — €/1BA «BbUTYIIUBIINEC> U3 CTATYCA OIIBITHBIX
06PA3L0B. DTOT TPEHJ, OUEBUIHO, CBU/ICTEIBCTBYET OO
YCIIEITHOM NPEOJOJIEHUN OTPACBIO IKOHOMHUYECKOI'O
KPU3HCA U HALEJIEHHOCTH HA MOJIEPHU3ALUIO, O KOTOPOH
TAK MHOI'O TOBOPUTCH.

HVIMEHHO O] 3HAKOM HEOOXOAUMOI MOJAEPHU3AIIUU
oTpacau npouest 9-i Poccurickuiit Heprera3osblil
KoHrpecc/RPGC 2011, Begymuii B CTpaHe HE(PTEra30BbIA
¢dopyM. B ero pabore nNpuHsIIo ygacTue 601e€ ThICIYU
JIEJIETATOB, B TOM YUCJIE PYKOBOJANUTEIEN KOMIIAHWIT —
JIUJIEPOB OTPACIIH, OTPACIEBBIX MUHUCTEPCTB U
BEZIOMCTB, HE(PTEI'A30BbIX ACCOLIUALTNI U (PUHAHCOBO-
HNHBCCTUIITHMOHHBIX KOMITaHUM. B HJICHaprIX 34CEJAHUAX U
TEMATUYECKUX CEKITUAX OBLIO 33/ICHHICTBOBAHO OKOJIO COTHU
JIOKJIATYMKOB — ABTOPUTETHENIINX CIICIMAINCTOB
B CBOMX O0JIACTAX 3HAHUM.

ITepBoe neHapHOE 3aCegaHUE ObIIO ITOCBSIIECHO OOINUM
BBI30BAM, CTOAIINM Ilepe HE(PTETa30BbIMHU ICPKABAMU
MHPA, 4 UMEHHO SHEPI€THYECKOH 6€30IIACHOCTH,
COKpPAIIEHUIO PECYPCOB BBICOKOPEHTAOETBHBIX
YIJIEBOJIOPO/IOB, AUBEPCUPHUKAITUN MAPIIPYTOB
TPAaHCHOPTHUPOBKHU YIVIEBOAOPOOB, IPEIOTBPAIICHUIO
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was showcased in an operating position, as it looks
like when it operates on a well. It really impressed the
exhibition visitors.

Canadian company Foremost Industries presented
information about heavy-duty hybrid coiled tubing
units. Some more manufacturers, particularly, Russian
RGM-Neft-Gaz-Servis and Chinese Yantaj Jeren
Petroleum Equipment & Technologies Co. LTD. placed
on their stands information about their coiled tubing
equipment.

Akmash-Holding demonstrated coiled tubing
injector chains manufactured of high-quality
domestic materials. Sibneftemash showcased auxiliary
equipment for different service operations. Air
separation systems were demonstrated by Grasys and
nitrogen compressor stations were showcased by
Tegas. Pervomaiskkhimmash demonstrated a number
of large units including fluid heating unit.

Oil and gas service specialists had a good
opportunity at the exhibition to get acquainted with
new downhole equipment and tools manufactured by
such companies as Paker, Yugson-Servis, Paker Tools,
BSK RINAKO, OKB ZENIT and others. Scientific and
production enterprise Burintekh showcased downhole
tools and equipment for sidetracking. Bittekhnika
demonstrated equipment meant for sidetracking with
the use of whipstock. NOV ASEP Elmar showcased the
whole range of equipment meant for well servicing
with the use of wireline technology — beginning with
draw works and ending with pressure control systems.

At MIOGE 2011 a lot of stands were dedicated to
geophysics. Bashneftegeofizika, GEOTECH Holding,
VNIIGIS Research Institute, Geofizika, GISpribor-M,
Sevmorneftegeofizika and other companies
demonstrated their developments and capabilities.

Innovative developments were presented by Zirax
and Mirrico — leading companies in the domestic
oilfield chemistry sector.

Despite the traditional character of MIOGE 2011
it is worth mentioning a tendency that has become
very prominent this year. Many of the exhibitors
sought to showcase their newest developments,
some of which have only recently been prototypes.
Evidently, this tendency shows that the sector has
successfully overcome economic crisis and is aimed at
modernization, which is currently discussed a lot.

Essential modernization became the main topic of
the 9th Russian Petroleum and Gas Congress (RPGC
2011). This is the main oil and gas forum in the country.
More than one thousand delegates including chiefs of
leading companies in the sector, representatives of the
sector ministries and agencies, oil and gas associations
and financial and investment companies participated
in the congress. Around one hundred speakers -
competent specialists in their areas of knowledge,
participated in the plenary meetings and sessions of
the congress.



conferences and exhibitions

MODERNIZATION IS A TREND

TEXHOTI'€HHBIX KATACTPO, 4 CIELHAIBHOE 3ACEJAHUE —
MOJIEPHU3ALIUHN HEPTETA30BOM OTPACIN: OT HOBBIX
OU3HEC-CTPATETMH U HAJIOTOOOJIOKEHUS IO
MHHOBAIIUOHHBIX TEXHOJIOTUH U COBEPIIEHCTBOBAHU
HePTENEPEPAOATHIBAIONIETO KOMILIEKCA.

3amecTuTe/Ib MUHUCTPA 3HEPreTuku PO Ceprert

KyZpsIIIOB B CBOEM JOKIAZIE OCBETHUII TEKYIIEE MTOTOKEHNE

JI€J1 B pOCCUMCKON HEPTETra30BOH NPOMBIIIIIIEHHOCTU.

OH OTMETUJI POJIb UHHOBALIUN B JAJIBHEHUIIEM PA3BUTUU

POCCUHCKOTO HE(PTETA30BOI'O KOMILJIEKCA K HEOOXOJUMOCTD

HOBBIX ITOJIXOJIOB JJI1 OOECIIEYEHUS €TO KOHKYPEHTHBIX

npeuMyIecTB. be3 MmogepHu3anuu poccuickuilt TOK

OBOHUTHUCH HE CMOXKET. EMYy HEOOXOAMMBI HOBBIE

MOAXO/bl, THHOBAIIUH BBICIIIETO MUPOBOT'O YPOBHSL.

B HeprenepepaboTke — 3TO 3(PHEKTUBHBIE TEXHOJIOTUU

KPEKHWHTA, NO3BOJIAIONIIUE MTOJIYYATh TOIJIMBO BBICOKUX

39KOJIOTMYECKUX KIACCOB. B TpaHCIOPTHPOBKE HEPTH —

3TO «CEBEPHBIN», 4 BIIOCAEACTBUH, U «FOKHBIN» IIOTOKU.

B 061aCTH IPUYMHOXKEHUS PECYPCOB — 3TO Pa3paboTKa

TAKUX MHOT'OOOEMIAIONINX, HO TPYAHOAOCTYIITHBIX

MECTOPOXAEHNN, KaK BaHKOpCKOoe B KpacHOAPCKOM Kpae

nnu menbd KopgarnHCKOro MeCcTopoxaeHus Ha CEBEPHOM

Kacrmin. Heo6XoauMBbIi 06beM MHBECTUIIUH B TOK

JIOJIKEH COCTABUTB 150 MIIp[| py6bIIeH B TEUEHUE IECATH JIET.

[TmaHupyeTCs CO3A4ATh MECTh HE(PTETA30BbIX KJIACTEPOB B

Pa3HBIX KOHIIAX CTPAHEL «B CJIydae BOIUIOIEHU B )KU3Hb

BCEX HEPTErA30XUMHUECKUX ITIPOEKTOB E€XETOJHBIA BKJIA/]

B BBII cocTasut 650 MIp/ Py6ICH», — HOAYCPKHYIT

C. Kyapsamos.

Temy MOJIEpPHU3AUH OJIEPK A IIEPBBII IPOPEKTOP

IO CTPATETUYECKOMY pa3BuTHIO PI'Y He(TH 1 ra3a

uM. .M. T'y6xkrHa Muxansn CUINH, BBICTYIIUBIINU C

JOK1a10M «HOBBIE TVIOMIAJIKU B3AUMO/IEICTBUA HAYKH,

OU3HECA 1 TOCYAApPCTBAx. [1J1s1 OU3HECA, HAYKH U T'OCY1apCTBA

HEOOXOAMM CUCTEMHBIN MHTETPATOP, B KAYECTBE KOTOPOI'O

CIIOCOOHA BBICTYIUTh TEXHOJIOrnuyeckas rardgopma (TIT) —

KOMMYHUKAITMOHHBIN MTHCTPYMEHT, HAIIPABJIEHHDIIN HA

AKTUBU3ALUIO YCUJIMA IO CO3/IaHUIO ITEPCIIEKTUBHBIX

KOMMEPYECKUX TEXHOJIOI'MH, HOBBIX IIPOJAYKTOB U YCIIYT, HA

IIPUBJIEYEHUE JONOTHUTENBHBIX PECYPCOB JUIA IPOBEAECHUA

HUCCIENOBAHUM 1 Pa3PabOTOK HA OCHOBE YIaCTUSA BCEX

3aMHTEPECOBAHHBIX CTOPOH (6M3HECA, HAYKH, TOCYJAPCTBA,

I'PAXKAAHCKOTr'O OBINECTBA), COBEPIIEHCTBOBAHUA

HOPMAaTHBHO-IIPABOBOY 043kl B OOJIACTH HAYYHO-

TEXHOJIOI'MYECKOT'O, UHHOBAIJMOHHOTI'O PA3BUTHSL.

TII «TexHOJIOruU JOOBIYU U UCIIOIb30BAHU S

YIJIEBOJOPOJIOB> UMEET CBOEH LIENBIO CO3/JAHHE KOMIIJIEKCA

HpI/IHL[I/IHI/IaJIbHO HOBBIX TEXHOJIOT'MI Ceanca B

I'€0JIOTUH, 'eOPU3UKE, Oy PEHUH, T0ObIYE, PA3PAOOTKE,

WHTEHCU(PUKALINY T06b1YM HePTH. B pamMkax fanHOM TTI

IIPEAIIOIATAETCA B [IEPBYIO OYEPEb PA3BUBATH CJIECAYIOMINE

TEXHOJIOTUH:

* 4D-cercMOpa3BeaKa MUPOKOI'O A3UMYTa;

* 'OPU3OHTAJIBHOE OYPEHUE C OOJIBIINM OTBOAOM 110
BEPTHUKAIH, 6ypEHUE Ha ACTIPECCUU, HABUTAITUS,
IJIYyOOKOBOJHOE OYPEHUE;

* COBPEMEHHBIE HACOCHL, TsKeble HePTH, OP3; }

First plenary meeting was dedicated to common
challenges oil and gas producing counties of the world
face with, namely, energy security, reduction of highly
profitable hydrocarbon resources, diversification of
hydrocarbons transportation routes, prevention of
man-made disasters. A special session was dedicated to
modernization of oil and gas sector: from new business
strategies and taxation to innovative technologies and
improvement of oil-refining sector.

Sergey Kudryashov, Deputy Minister of Energy of
the Russian Federation, in his presentation touched
upon the current status of Russian oil and gas industry.
He emphasized the role of innovations in further
development of Russian oil and gas sector and the
necessity of applying new approaches to ensure sector
competitiveness. Russian fuel and energy sector cannot
do without modernization. It needs new approaches
and the best world’s innovations. In oil refining sector
this means effective cracking technologies allowing
producing fuel that will meet higher environmental
standards. In oil transportation this is the construction
of the Nord Stream and subsequently the South
Stream pipelines. In the sphere of resource accrual —
it is development of promising but hardly accessible
fields like Vankorskoye field in Krasnoyarsk Krai or
the offshore part of Korchaginskoye field in Northern
Caspian. The necessary amount of investments into the
fuel and energy sector shall be 150 billion rubles over
the next ten-year period. It is planned to create six oil
and gas clusters in different parts of the country. “In
case of implementation of all the petroleum and gas
chemical projects, annual contribution to GDP will be
650 billion rubles”, — S. Kudryashov emphasized.

The topic of modernization was also supported
by Mikhail Silin, First Vice-Rector for Strategic
Development of Gubkin Russian Oil and Gas
University. He delivered a presentation titled “New
Platforms for Interaction of Science, Business and the
State”. Business, science and the state need a system
integrator, and a Technology Platform can become
such an integrator. Technology Platform (TP) is a
communicative instrument aimed at acceleration of
efforts to create promising commercial technologies,
new products and services, at raising additional
resources for research and development based
on participation of all the stakeholders (business,
science, the state, civil society), at improving the
legal framework in the sphere of scientific, technical,
innovation-based development. Technology Platform
“Technologies of Hydrocarbon Production and
Utilization” is aimed at establishment of a set of brand
new service technologies in geology, geophysics,
drilling, production, development, stimulation of
oil production. Within the framework of this TP the
development of the following technologies is planned:
* 4D wide azimuth seismic surveys;

* Horizontal drilling with more extended reach, }
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* MHTEJJIEKTYaJIbHbIE CKBAXXUHBL, BI'B, BIII;

* TEIJIOBbIE U I'a30Bble MY H;

 T'PI1, cynepI'PI1, kucnorHeik I'PIT, yncThIE XKUIKOCTY,

* QAJITOPUTMBI I'€OJIOIO-TEXHOJIOI'MYECKOT'O
MOJIEIMPOBAHUS,

* HE(PTAHON MHKUHUPUHI.

ITanupyeTcs co3gannue POCCUICKOTO HHCTUTYTA HEPTHU
M Ia34, KOTOPBIY, KaK HazieeTcsa Muxana CUINH, «CTAHET
yIOOHOU NJIAT(POPMOIL U IS HAYKH, U 17151 OU3HECA,

U 1 TOCYAAPCTBA>,

I'maBa Co1032 HE(PTENPOMBIIIIEHHUKOB ['eHHA U1
[IManb OLEHUII COCTOSIHUE POCCUICKON HE(PTEra30BOM
OTPACJIN KAK HEYJOBJIETBOPUTEIBHOE. «J10ABMIOCE MHOTO
34BBIIIEHHBIX BUPTYAJIbHBIX 34114COB, OIIEHEHHBIX,
HE BCTaBas U3-34 KOMIIbIOTEPA. [O0BBIE JAHHDIE
B 750 MJIH TOHH IO IIPUPAIIEHUIO 3AITACOB,
ony6/IMKOBAHHBIE MUHHCTEPCTBOM NPUPOJHBIX PECYPCOB,
HE OTPAXKAIOT UCTUHHOI'O IIOJIOKEHUS €] B OTPACIIN.
IIpn 3Tom ouenb HU30K KMH — 0,29-0,3%, a 13 mecTucoT
U3BECTHBIX METOAOB HE(PTEUIBIEUEHHN I UCIIONIb3YETCS
TOJBKO OKOJIO MEeCTUAECITH, T.e. 10%. Huzknit KNH
MBITAIOTCA OOBSACHATD IO3AHEN CTAJUEN PA3PA6OTKHA
MECTOPOXKIEHHUH, YTO OIBITHOI'O HE(PTAHUKA, KAKOBBIM,
HECOMHEHHO, ABJIACTCS «dKCAKAJI OTPACIII>
I". IImaJsib, yJOBJIETBOPUTD HE MOKET. Ellle oHa npobieMa,
OTMEUYEHHAA JOKJIAYNKOM, — HEBBLICOKHUH YPOBEHD
YIIPaBJIEHUA POCCUNCKUM TOK.

HenoaaerpHbIN MHTEPEC KAK IEJIETATOB KOHI'PECCA,
TaK U nipeacrasurenert CMHU BbI3Bas KPYIVIBIF CTOM
MMy Poccnn Kak IOCTaBIMKA 9HEPIrOPECYPCOB HA
MHPOBOY PBIHOK: ITPOOJIEMBIL, 33/1a49H, BO3MOXKHOCTH,
MEPECEYEHNE HHTEPECOB KOPITOPALUI U TOCY1APCTBA,
COBMECTHBIE IIPOEKTHI>. BBIJIO OTMEUYEHO, UTO 32 PyOEKOM
CYHIECTBYET TPH 06pa3a Poccrum: 06pas3 4eCTHOIO TOProOBIIa,
06pa3 Poccru Kak Toxe 3a11a/1a ¥ KOHLENIHS OCOO60ro
PYCCKOI'O MHPA, YACTHBIH CJIy4ar KOTOPOI — Poccus Kak
SHEPIreTUYECKAA CBEPXAEPKABA. B IJIaHe nocTpoeHuns
MMM/I’KA CETOAHA CTABUTCA 32/Ja4a CTATh YACTBIO
34MaJHOI'O UCTEOIUIIMEHTA U YHTH OT PEINTYTALIUU CTPAHBI,
«OpALIAIOINIEH» SHEPIETUUECKUM OPYKUEM. YUACTHHUKHU
KPYIJIOr'O CTOJIA B PE3YILTATE JUCKYCCHUHU ITPHUIILIH K BEIBOZY,
4TO (POPMUPOBAHUE ITOJIOKUTEIBHOIO UMH/IKA Poccun Kak
IMOCTABUIUKA SHEPIOPECYPCOB HA MUPOBOM PBIHKE HYKHO
HA4YMHATb BHYTPU CTPAHBL

B nozne reMatuky npoekra «Bpemst KonTioOuHIra»

JexkuT cekum «Hedrecepsuc u 6ypenue. TeXHOIOrnu
Pa3paboTKH, JOOBIYH U MOBBIIIEHUA HEPTEOTAAYHN IIACTA>.
B ee paMkax co crieriMagabHbIM JIOK/IaJ0M «HCTPYyMEHTHI
JULSL IPOJIBHOKEH U ITOAPSTUUKOB HAa HE(PTETA30BBIN
PBIHOK» BBICTYITHJI IPE3UJEHT CO03a IIPOU3BOANTEIICH
HedTErazoBoro o6opynoBaHus Poccun Aekcasap
PoManuxuH. OH pacCKa3ajl O MOCKOBCKHX HE(PTETA30BbIX
KOH(pEpEHIUAX, HA KOTOPBIX B KIIyOHOM (popMare
BCTPEYAIOTCS 3AKA3UYUKHU U OJIPSITIUKH,

4 TAKXXe 00 MHTEPHET-PECYPCAX (CANTAX, KATAJIOIdX,
KapTax, He(pTerazoBoM (popyme), NPEAHAZHAYECHHBIX JIJI
MOJIyYEeHU S UH(POPMAITUH U OHJIANH-KOMMYHUKAITHUI.
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IO BHAKOM MOJEPHHM3AITITH

underbalanced drilling, navigation, deep-water
drilling;

* Modern pumps, heavy oils, dual injection;

* Intelligent wells, water-alternated-gas injection,
fire flooding;

* Thermal and gas EOR methods;

Hydraulic fracturing, super hydraulic fracturing,

acid fracturing, pure fluids;

* Algorithms of geological-technological modeling;

 Oil engineering.

It is planned to establish Russian Oil and Gas
Institute which, as Mikhail Silin hopes “will become
a comfortable platform for science, business and
the state”.

Gennady Shmal, President of the Russian Union of
Oil and Gas Producers, assessed the current state of
Russian oil and gas sector as unsatisfactory. “There
appeared a lot of overstated virtual reserves, assessed
just with the use of computer. Annual data on
750-million-ton extension of the reserves published
by the Ministry of Natural Resources do not reflect real
state of affairs in the sector”. Oil recovery factor is very
low — 0.29-0.3, and out of six hundred known EOR
methods only about sixty, i.e. 10%, are utilized. They
explain low oil recovery factor by maturity of oilfields,
and such explanation, of course, cannot satisfy
Mr. Shmal — a veteran of the sector. Another issue
highlighted by the speaker is the low management
level of the Russian fuel and energy sector.

Both congress delegates and representatives of mass
media took an interest in the round table discussion
“Image of Russia as an Energy Resources Supplier
to the International Market: Issues, Objectives,
Possibilities, the Overlapping States’ and Corporations’
Interests, Joint projects”. It was noted that there are
three images of Russia abroad: image of Russia as a
fair trader, image of Russia as a country similar to the
Western countries, and a concept of a special Russian
world, individual case of which is image of Russia
as an energy superpower. As for the image-making,
currently there is an objective for Russia to become
part of the Western establishment and avoid reputation
of a country brandishing energy weapons. As a result
of the discussion the participants of the round table
meeting came to a conclusion that in order to form a
positive image of Russia as energy resources supplier it
is necessary to start this image formation from inside
the country.

Session titled “Oil Services and Drilling.
Development, Production and Oil Recovery
Enhancement Technologies” is a topic of interest
for the Coiled Tubing Times project. Within the
framework of this session Alexander Romanikhin,
President of the Association of Oil and Gas Equipment
Producers, made a special presentation “Tools for
Promotion of Contractors to Oil and Gas Market”. He
spoke about Moscow oil and gas conferences where



conferences and exhibitions

MODERNIZATION IS A TREND

HcnonuurenbHbli BUlie-npe3uicHT OO0 «HproTek
CepBHUCE3» JOIOKUII OO OIBITE KPEIJICHUS CKBAXKUH
MO/JIBECKAMU XBOCTOBHUKOB B OCJIOKHEHHBIX YCJIOBUSAX.
3aMECTUTEIIb FTEHEPAIBHOI'O JUPEKTOPA IO 6yPEHHIO
u passuTyio HIIIT «bypunTex» Bagum 3aruy/iinH
paccKa3an O CTPATETUUECKUX PE3YIBTATAX U IEPCIIEKTUBAX
PaboThI NPEANPUATHSL. JOKIATIUK OCOOO OCTAHOBUIICS
Ha OKA43bIBAEMBIX KOMITAHUEH YCTYTaX [0 HAKJIOHHO-
HAIIPAaBJIEHHOMY OYPEHUIO U UHTET PUPOBAHHOMY CEPBICY.
T'oprocTbio bypruHTexa ABIACTCI UHHOBAITUOHHAA
pa3paboTKa — IPUHIIUITHAIBHO HOBBIE KDY THJIBHBIE SICCHI
MPAaBOr'o U JIEBOI'O UCTIOITHEHUSL.

TpaJUIIMOHHO NPOrpaMMa KOHI'PECCA BKJIIOYAIa
JeHb He(PTH, TAPTHEPOM KOTOPOTO BBICTYITHIA
HK «PocHe(pTh», 1 JIeHb ra3a, KOTOPBIA MaTPOHUPOBAJICS
OAO "a3mpom». A BOT CIIELTMATIBHOE 3acefanue «Ponp n
Oyayliee HETPAAUITUOHHBIX HCTOYHUKOB YITIEBOAOPOIOB B
HEPTAHOM CEKTOPE», MPOXOAUBIIIEE TTPU NTOAAepKKe World
Petroleum Council (MUPOBOTO HEPTAHOT'O COBETA), A TAKIKE
CHELNAJIBHOE 3acefaHne «TOpProBis HEPTENPOAYKTAMHU B
Poccun: BHYTPEHHNI U BHEITHUI PIHOK», COCTOSABLIEECS
pu cofecTBur MH(POPMAITMOHHO-aHAIUTUYECKOTO
nenTpa «KOPTEC», MpOBOANINCE B 3TOM IOy BIIEPBBIE. DTH
MEPONPUSTUS ObLIIN BCTPEUYEHBI ICJIETATAMU C OOIBIIUM
BHUMAaHHEM, TAK YTO, BHE BCAKOI'O COMHEHMUS, TAHHASA
TEMATHKA BOUJET B IIPOTPAMMBI OyJyIINX KOHI'PECCOB, KAK
3ITO yKe IMIPOU3OULIO C UPAHCKOU TEMOM, B IIPOLIJIOM I'Oy
Ka3aBIIENCA HOBUHKOM. HbIHE JXe ITVIEHAPHOE 3aCENAHNE
«Poccust u MpaH: pazBuTUE COTPYITHUYECTBA B HEPTErA30BOM
ceper NponuIo 6€3 U3IUITHETO AKUOTAXKA, UTO, BIIPOYEM,
TOJIBKO NIPHUOABIUIIO EMY COTUHOCTH, HEOOXOUMOH JJIsI
O6CYXIEHNS MACHITAOHBIX COBMECTHBIX [IPOEKTOB.

Henb3s HE OTMETUTD U IVIEHAPHOE 3ACENAHNE
«eonoropasseika U 00b9a HepTU B Poccuu: crparerus
U IIEPCTIEKTUBBI OCBOEHUA ADKTUYECKOI'O IIEIb(Pas.
IIpencenaTenbCTBOBABIINI HA 3ACENAHUN BULIE-TIPE3UJECHT
HK «PocHed 1> 'aHuM I'MitaeB pacckaszas o NEPCIEKTUBHBIX
MPOEKTAX CBOEX KOMIIAHHUH, COOOIIUB, B Y4CTHOCTH, YTO
B 2011-2012 ropax IyaHUPyeTCss OCYLECTBUTD OypEHHE
TIOMCKOBBIX CKBAXKHUH H4 Ieabde OXOTCKOIO MOPSL.

JIHY BBICTABKU M KOHI'PECCA OBLIN IO KPA€B HATIOJIHEHEI
BCTPEYAMH, IIEPETOBOPAMH, 3ACENAHHUAMH, JUCKYCCUAMU,
IIPECC-KOH(EPEHIMAMY, CBETCKUM OOIEHHUEM... Kak B
CTApOM JOOPOM (PUJIbME «30JIYIIKA», KAXK/IbIH yUYACTHHUK
371€Ch UMEJI BO3MOKHOCTDb YCTAHOBUTD JIEJIOBBIE CBA3U
U IIOJIyYUTh UIMEHHO Ty UH(POPMALIMIO, KOTOPAsI ObliIA
€My OCOOEHHO HYKH4A. DTO B INIAHE JIMYHOCTECH... A B
rOCyJJapCTBEHHOM MACIITA0E Y€ ThIPE NIOHBCKUX THA U
«DKCTIOLIEHTP» CTAJIH TEM BPEMEHEM U IIPOCTPAHCTBOM,
r7ie ObUI JaH CTAPT KOHCTPYKTUBHOMY JUAJIOTY BJIACTH,
HAayKH1 ¥ 6M3HECA, I7IC HOBBIY CPE3 OITbITA BHEIPEHUSA
HOBBIX TEXHOJIOT'MH CIEJIAJICS BCEOOIIUM IOCTOSHHEM,

IJlI€ UHHOBAIIMOHHOE OO0PYJOBAHUE IIPEACTAIO B
IIOJIHOK 60€BOM 'OTOBHOCTH CJIY’KHUTb OTEYECTBEHHOMY
HEPTEra30BOMY KOMILJICKCY.

OsbraJIMC, <BpeMs KOJITIOOHMHTIA»

clients and contractors meet in a club format and about
Internet resources (web-sites, catalogues, maps, oil

and gas forum) meant for obtaining information and
online communication.

Executive Vice-President of NewTech Services
reported about the experience of casing a well with
liner hangers under complicated conditions. Vadim
Zagidullin, Deputy Director General for Drilling
and Development of Burintekh spoke about the
strategic results and work prospects of the company.
The speaker turned special attention to controlled
directional drilling services and integrated services
provided by the company. Burintekh designed brand
new right-hand and left-hand shock turn jars. This
innovative development is the pride of the company.

The congress agenda traditionally included the
Oil Day and the Gas Day. Rosneft was the partner
of the Oil Day and Gazprom was the partner of the
Gas Day. Special session “The Role and the Future of
Unconventional Hydrocarbon Sources in Oil Sector”
under the auspices of World Petroleum Council
and special session “Trade in Oil Products in Russia:
Domestic and Foreign Market” under the auspices of
information and analytical center KORTES have been
held for the first time this year. Delegates paid special
attention to these new events, so, without any doubt,
these topics will become part of the next congresses’
agenda. The same happened to the Iranian topic,
which was a new one last year. This year’s plenary
session “Russia and Iran: Development of Cooperation
in the Sphere of Oil and Gas” was held without any
excessive excitement. But this, actually, added even
more substantiality to this event, which is necessary for
the discussion of large-scale joint projects.

We cannot but mention the plenary session
“Oil Exploration and Production in Russia: Strategy and
Prospects of the Arctic Shelf Development”. Chairman
of the session Gani Gilaev, Vice-President of Rosneft,
spoke about his company’s projects. Particularly, he
informed the audience that in 2011-2012 the company
plans to drill exploratory wells on the shelf of the
Okhotsk Sea.

Exhibition and congress days were full of meetings,
negotiations, sessions, discussions, press conferences,
noble communication... Every participant had an
opportunity to establish business contacts and acquire
information he or she needed most. This is about
individuals... And on the national level these four
days of June and Expocentre have become the time
and the venue where constructive dialogue between
the business and the authorities was started, where
experience of new technologies application became
publicly available, where innovative equipment, fully
prepared to work for the benefit of domestic oil and
gas sector, was showcased.

Olga LIS, Coiled Tubing Times
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HEDTENMPOMbICJIOBAS
XNni - 2011

OILFIELD CHEMISTRY - 2011

PoccuiiCKOM roCy1apCTBEHHOM YHUBEPCUTETE
HedTU U raza um. .M. 'yOK1HA, KOTOPOMY T'OJ
Ha33/]1 ObLT IPUCBOEH CTATYC HAaIIMOHAIBHOTO

UCCJIENOBATEILCKOI'O YHUBEPCUTETA, 23—24 UIOHS

2011 ropa noj aru10M MUHHUCTEPCTBA O6PA30BAHUS

1 Hayku PO niponuta VI Bcepoccuiickass HAy4HO-

OpakTUYeCKas KoHpepeHus «HedrenpombICIoBas

XUMUST». B 3TOM rogry oHa 66112 HOCBAIeHA 20-TIETHIO

3A0 Xumeko-TAHI», peanpusaThs, SBsIOmero CoO6omn

SIPKUH [IPUMEP YCIIEMHOI'O B3AUMOAECHUCTBUA HAYKU U

OH3HECa.

B Hacrosimee Bpemst Xumeko-I'AHI' obecrieunBaer
MOJIHBIN ITUKJI PA6OT — HAYYHO-UCCIIENOBATENbCKUAE
PabOoTHI IO CO3JJAHUIO XUMUYECKUX PEATEHTOB, UX
MIPOU3BOJCTBO, PA3PAOOTKY TEXHOJIIOTUM IPUMEHEHUS,
BHE/IPEHHE CO3JAHHBIX XUMUYECKUX PEATEHTOB
Y TEXHOJIOTUI HA NPEATIPUATUAX HEPTETA30BOT'O
KOMILJIEKCA.

KonpepeHnusa TpajuiinOHHO COOpana OOJIbIIOE
YUCJIO YIACTHHUKOB: 71 4EJIOBEK NPEACTABIIAN 23 YIEOHBIX,
HAyYHBIX U IPOMU3BOJCTBEHHBIX OOBEUHEHUS U
OPraHU3aIUH, B TOM YUCJIE HEPTEra30BbIE KOMITAHUU.

B npouecce paboTel 6bLIM PACCMOTPEHBI CIEAYIONIHE
AKTYaJIbHBIE IPOOJIEMBL:

* PEAreHTEHl [JI1 OYPEHM, 3AKAHUMBAHUA U PEMOHTA
CKBAKMH;

* PEAreHTHhl U TEXHOJIOTUU UX IIPUMEHEHUA B
MIPOLECCAX MOBBIIIEHUA HE(PTEOTAAYN IIJIACTOB,
MHTEHCU(MDHUKALINU JOOBIYH HEDTH;

* pa3paboOTKa ¥ IPUMEHEHUE COBPEMEHHBIX
3AMUTHBIX MATEPHUATIOB: ”THTUOUTOPOB KOPPO3UH,
COJIEOTIIOXKEHUSA, TAPAPUHOOTIOKEHUA U
6aKTEPULIN/IOB JJ151 HEPTIHOI'O U I'A30BOI'O
060PYOBAHNS,

* IPUMEHEHNE XUMHUYECKHUX PEATEHTOB IIPU
IOATOTOBKE HE(PTH U I'a3a;

* IPUMEHEHNE BOJOPACTBOPHUMBIX IIOJTUMEPHBIX
MAaTEPUAJIOB U IOBEPXHOCTHO-AKTUBHBIX BEIECTB B
Ipoueccax Hedprerazonoosruy;

* 3KOJIOI'MYECKUE ACTIEKTHI IPOU3BOACTBA U
NIPUMEHEHNA XUMHUYECKUX PEATEHTOB B HEPTAHOM U
I'a30BOU IIPOMBIIIJIEHHOCTH.

Ha xoH(epeH1 U OBbLIIO IPECTABICHO 6051ee
50 COOOUIEHU, YTO CBUJETEIBCTBYET O TOM, YTO B
MOCJIEJHUE I'O/Ibl 3HAYUTEJIBHO AKTUBU3UPOBAJIUCH
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All-Russian Research and Practice
V I Conference «QOilfield Chemistry> was held

on June 23-24, 2011 in the .M. Gubkin
Russian State University of Oil and Gas (RSUOG),
which received the status of National Research
University (NRU) a year ago. The Conference was
held under the aegis of Ministry for Education
and Science of the Russian Federation. This year
it was devoted to the 20th anniversary of ZAO
Himeko-GANG, a company that represents a
striking example of successful cooperation between
science and business. Today Himeko-GANG
provides a full range of operations with chemicals,
including research engineering and development of
chemicals, chemicals manufacturing, development
of chemicals application technologies, introduction
of developed chemicals and technologies to oil and
gas service companies.

Traditionally the Conference attracted a lot of
participants: 71 participants from 23 different
educational institutions, science and production
associations and organizations, including oil and
gas companies.

During the Conference the following problems
were considered:

» chemicals for drilling, completion and repair

of wells;

chemicals and technologies of their application
in the processes of oil recovery enhancement and
production stimulation;

development and application of state-of-the-

art protective materials: inhibitors of corrosion,
scaling and wax accumulation, as well as
bactericides for oil and gas equipment;
application of chemicals for oil and gas treatment;
application of water soluble polymeric materials
and surfactants during oil and gas production;
ecological aspect of manufacturing and
utilization of chemicals in oil and gas industry.
More than 50 talks were presented at the
Conference. This is the evidence of the fact that
during the recent years a lot of research work
connected with chemicals investigations has been
performed. The main research fields are associated
with investigation of the mechanism of different



HAy4YHO-UCCIIEIOBATEIBCKUE PAO6OTHI, HAIIPABJICHHBIE
HAa [IOJIYYEHUE U UCCIEA0BAHUE MEXAHU3MA JCHCTBUSA
PA3JIMYHBIX XUMUYECKUX PEATEHTOB, HA BCE
60J1e€ MHUPOKOE UCIIOIB30BAHUE OTCYECTBEHHBIX
XHUMPEATEHTOB B HE(PTEra30BOM OTPACIIH.

B paMKax MIECTH CEKIIMU ObLI 3aCTYIIAH 21 TOKIIAS.
B coobmennn «3A0 «Xumeko-TAHT» Kak Moaesb

B3aUMOJICHCTBUSA HAYKH U OU3HECA» IEPBLIT IPOPEKTOD

O CTPATETUYECKOMY pa3suTuio HIY PI'Y nHedptu u
rasa um. .M. I'y6kuHa, 1.X.H.,, npodeccop M.A. CunnuHa
OCBETUJI HOBBIE MEXAHHU3MBI B3AaUMOJZECICTBUS OHU3HECA
Y1 HayKU. B HacTosamee Bpems B PI'Y nedpTH 1 raza um.

WM. T'yOK1Ha JJOJIs1 HAYYHBIX UCCIE/IOBAHUN COCTABIISIET

25% BIO/IZKETA, B APYTUX BY3aX €IIIE MEHBIIE, B TO BPEMSI
KAaK I YCIIEITHOM PeaJIN3a1M1 HHHOBALMOHHOM
HOJUTUKM HAYKa JOJKHA 3aHUMATh 50—70% Oro:xeTa

conferences and exhibitions

chemicals' action and extensive use of domestic
chemicals in oil and gas industry.

21 reports were presented within the framework
of six sessions. In the report «ZAO Himeko-GANG
as a model of cooperation between science and
business», which was presented by the pro-rector
for strategic development of NRU RSUOG, doctor
of chemical sciences, professor M.A. Silin, new
mechanisms of cooperation between business and
science were illustrated. Currently in RSUOG only
25% of the budget is spent for scientific research.
Other universities have even lower indices. But
for successful realization of innovation policy this
number should be 50-70%. Having described the
criteria, according to which all universities can be
divided into three categories (educational, research

HCCJIEZIOBATEIBCKOT'O By3a. OXapaKTEPHU30BAB KPUTEPHH,
COTITIACHO KOTOPBIM YHHUBEPCUTETHI MOXKHO Pa3/IeIUTh HA
TPH KaTErOPHUH (0GPA30BATEIBHBIE, UCCIIEJOBATEIHCKUE

and business-universities) the speaker noted that
the most effective form of cooperation between
business and science is business-university, which

Y1 OU3HEC-YHUBEPCUTETHI), JOKIATIHUK OTMETHIL, YTO
Haunbosee 3PHEKTUBHOM (POPMOIT B3AUMOAECHCTBUA
OM3HECA U HAYKU ABJIAETCSA OU3HEC-YHUBEPCUTET,
I7I€ AKLEHT JIEJIAETCA HAa BHEJPEHUE PA3PAOOTOK,
IIPU 3TOM Ha IPOJAXKY BBICTABIAIOTCA HE HAYYHBIE
OTYETBI, 4 HAYKOEMKAs POAYKIIUA — TEXHOJIOIUH.
BsaumMopericTBre yHUBEPCUTETOB, TOCYAAPCTBA U
OM3HECA TOJIKHO TAPMOHUYHO BBICTPAUBATHCA B
CBOEOOPA3HYIO TPONHYIO CIIUPAJIb, PA3BUTHUE BCEX
COCTABJIAIOINX KOTOPOH MPOUCXOAUT HEPA3PBIBHO
Y B3aHMHO.

IlepByIO CEKIIUIO OTKPBLI JOKIA], JUPEKTOPA
HNucTuTyTa XUMuU He(pTH CUOUPCKOI'O OTAEICHUS
PAH, n.1.H., npodeccopa JLK. AinryHUHOHI
«Jeneobpaszyonue U He(PTEBBITECHSIIONUE
KOMIO3UIUH /I YBETUYEHNA HEPTEOTIAUH 3AJIEKEN
BBICOKOBA3KUX HeTel», TOMCKMMHU YYEHBIMU
OBLIIO CO3JAHO MATH IPOMBINIEHHBIX TEXHOJIOTUNA
YBEJIMYEHUA HEPTEOTAAUN 3ATIEKEN BICOKOBAZKHIX
HedTeN KOMIJIEKCHBIM (PU3UKO-XUMHUYECKHUM U
MaPOTEIUIOBLIM BO3JIEUCTBUEM C IPUMEHEHUEM
resiefl 1 HE(PTEBBITECHAIOMNX KOMIIO3UTUI. Bblin
CO3/IaHBI U YCIIEIITHO BHEJPEHBI TEPMOOOPATUMBIE
nonuMepHsble reay METKA 71151 TOBBIIIEHU S
HePTEOTAa49H, OTPAHUYEHN A BOJOIIPHUTOKA U
MPEJOTBPAIEHUA ITIPOPLIBA I'd3d, HEOPTAHUYECKHE
resau F'AJIKA 11 OrpaHuYeHNA BOJAOIIPUTOKA U
YBEJIUYCHUS HEPTEOTAAYN IIPU 3ABOJHECHUH U
TEIJIOBOM BO3/ICHCTBUH HA IJIACT, KPUOTPOITHBIE T€JIN
JUISI CO3[IAaHUS IPOTUBOMMIIBTPAIIMOHHBIX 3aBEC U
YIIPOYEHUS TPYHTOB B PAHIOHAX BEYHOM MEP3JIOTHI
nu /ﬁ[pyI‘I/IC KOMITIO3UIINH.

PyKoBOAWTENb HAIPABACHUS 10 XUMHU3AITUN
npo1ieccoB 1066191 OAO Ia3n1poM HEPTH»

B.JL AMITIypOB IOAE/INUIICA OIBITOM IIPUMEHEHHA
HEPTENTPOMBICIOBOM XUMUHU B CBOEH KOMITAHUU.

I‘asnpOM HC(pr 3aHMMACT OTHO M3 MEPBIX MCCT 1O }

focus on the introduction of developments. This
category of universities differs from the others,
because they sale science-intensive technologies
rather than scientific reports. Cooperation between
universities, government and business should be
organized harmonically, when all three constituents
develop inseparably and mutually.

The first session was opened with the report
made by the head of Institute of Petroleum
Chemistry (Siberian division of the Russian
Academy of Sciences), doctor of technical
sciences, professor L.K. Altunina. The title of
the report was «Gel forming and oil displacing
compositions for enhanced recovery of high-
viscosity oil reserves». Tomsk scientists created
five commercial technologies of enhanced high-
viscosity oil recovery that use physical-chemical
and thermal treatment with application of gels and
oil displacing compositions. The following products
were created and successfully brought into use:
thermoreversible polymeric gels METKA for oil
recovery enhancement, water suppression and gas
breakthrough prevention; inorganic gels GALKA for
water suppression and oil recovery enhancement
during water flood and thermal treatment of
formation; cryotropic gels for
creation of curtain grouting and soil stabilizing
in permafrost regions; some other compositions.

V.L. Yampurov, head of Department for
Production Processes Chemicalization
of OAO Gazprom Neft, shared the experience of
his company in application of oilfield chemistry.
Gazprom neft holds one of the leading positions in
utilization of chemicals per 1 ton of produced oil
or per one treatment. Major part of these chemicals
consists of different process fluids and chemicals
for bottomhole treatment. Main types of treatments }
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KOH(PEPEHITNH U BBICTABKU

IPUMEHEHUIO XUMPEATEHTOB HA 1 T JOOBITON HE(PTH
WJIN HA ONHY OOPaOOTKY. [IpUMEHAIOTCA INIaBHBIM
06pa30M PA3ITMIHOI'O PO/jA TEXHOJIOTUYECKHUE
SKUJIKOCTH U peareHTsl 7151 OI13. OCHOBHBIE BU/IbI PAOOT:
IPOMBIBKA NTECYAHBIX MPOOOK, IPOMBIBKA IIPOMIAHTA,
onpeccoBka HKT, onpeccoBka nepdoparopa, 06padboTka
BHYTPHUCKBAKUHHOT'O O60PYAOBAHUSA UHTHOUTOPAMH. application must be present on the market), as well
JOKIaT9MK OOPATUI BHUMAaHUE HA HEOOXOANMOCTD as on the need for effective utilization of foreign
BBIPAOOTKH aHTHMOHOIIOJIBHOY NOJIMTUKU B services.
OTHOIIECHUU CEPBUCHBIX KOMITAHUM (HA PbIHKE The report «Intensifying compositions for
JIOJKHO ITPUCYTCTBOBATD HE MEHEE TPEX PEATCHTOB acid treatments of carbonate and terrigenous
OIIPELEJIEHHOI'O HA3HAYEHM ), A TAKIKE HA TO, YTO reservoirs» was made by doctor of technical
IIPUBJICYCHUE BHEIITHETO CEPBUCA JOJIKHO IIPOUCXOIUTD C sciences, professor of RSUOG L.A. Magadova.
3aBA3KON HA 3(P(PEKTUBHOCTD. The technology of large-volume bottomhole
C nokmagoM < ITHTEHCU(PULIUPYIOIUE COCTABBI I zone treatment of carbonate reservoirs tapped
KHUCJIOTHBIX OOPA60TOK KAPOOHATHBIX U TEPPUTEHHBIX with production wells was developed in the
KOJUIEKTOPOB» BBICTYIIWIIA A.T.H., Ipodeccop PI'Y nedpru Centre for Oilfield Chemistry of RSUOG together
nrazaum. .M. I'ybkuna JLA. Marajosa. B ueHtpe with OOO RN-UfaNIPIneft. The main chemicals
MPOMBICJIOBOA XMW YHUBEPCUTETA COBMECTHO used for treatment include Neftenol K of NK-FD
¢ OO0 «PH-Y(paHUTTHMHEDTH> ObL1a pa3padboTaHa grade cured with surfactants, hydrochloric acid,
TexHonorus BOI3 ¢ nCrnonb30BaHUEM OTPAOOTAHHOMN hydrocarbon gel Himeko-N on the base of iron
ITAB «Hedrenonom K> mapku HK-®J], cOMAHOM KUCTOTHI salts of organic orthophosphates and diesel fuel.
Y OTKJIOHUTEJIA — YITIEBOJOPOAHOIO TeJIs «<XUMEKO-H» The technology of hydrochloric acid fracturing
Ha OCHOBE JKEJIE3UCTBIX COJIEU OPraHUYIECKUX in combination with water zones isolation that
opTo(poCcPOpHBIX 3(PHUPOB U AU3ECITBHOT'O TOIJIMBA JIJIS1 can be used in production wells taping carbonate
JOOBIBAIOIINX CKBAXKUH, BCKPBIBAIOIINX KAPOOHATHBIE reservoirs was developed in cooperation with
KOJIIEKTOPBL JIJIs1 aHAJIOTUYHBIX CKBAKMH COBMECTHO BelNTIPIneft.
¢ benHUIIWHEDTD 6BLIIA pa3pabOTAHA TEXHOIOT U «T'he technology of bottomhole formation zone
COJITHOKUCJIOTHOT'O TI'U/IPABINYECKOTO PA3PHIBA IJIACTA B cleaning of injection wells with utilization of
CoueTaHUH C n3ossimeit Bogonputoka (CKP u HBIT). acid-surfactant composition and coiled tubing» —
«Texnonorus ounucTKu [13[1 HATHETATENBHBIX CKBAKHUH that’s the title of the report made by the candidate
[TAB-KHCIOTHBIM COCTABOM C TIOMOIIBIO TUOKOM TPYOBI» — of technical sciences, head of the Department of
TAaK HA3bIBACTCS IOKJIA]] K T.H., 3aAM. 3aB. Kahe POt Chemical Agents Technologies for Oil and Gas
TEXHOJIOTUH XUMUYCCKUX BEITICCTB /IS HE(DTIHOH Industry of RSUOG, L.F. Davletshina. Scientists
¥ T'a30BOI IIPOMBIIITIEHHOCTH PI'Y He(pTH 1 ra3a um. from RSUOG together with the specialists of
WM. T'y6xrHa JIO. [JapneTmmiHONH. COBMECTHBIMU OAO Tatneft developed a unique technology
ycunuaMH yaeHbIx PI'Y Hedptu 1 raza um. V.M. I'y6kmHa that is based on application of acid-surfactant
u crienquaTucToB OAO «TaTHE(TH» 66114 pa3paboTaHa compositions and utilization of coiled tubing unit.
YHHKAJTbHAA TEXHOJIOTH S, OCHOBAHHAS HAa IPUMEHCHUN This technology lowers the expenses associated
ITAB-KHCIOTHOI'O COCTaBa C UCIOIb30BAHUEM with acid treatments and allows to remove both
KOJITIOOMHI'OBOM YCTAHOBKH. DTA TEXHOJIOTUSA suspended solid particles and sediments, including

include: sand washing, proppant removal, sealing
of tubing pipes and perforators, as well as inhibitor
treatment of downhole equipment. The speaker
paid attention on the necessity of formulation

of antimonopoly policy with respect to service
companies (at least 3 chemicals of specific

MIPE/IIOIATACT COKPAIIECHUE 32TPAT Ha KUCJIOTHBIE
06pPaOOTKHU U IIO3BOJISCT YAAJISATh HE TOJIBKO TBEPABIC

B3BCHICHHBIC YACTHUIIbI, HO M TAKHEC KOJIbMATAaHTbBI, KaK

COJIH, TAKEJIBIC YITICBOAOPO/BI, JKCJIC30. OnHa TaKkxe

salts, heavy hydrocarbons and iron. It also allows
to prevent the problems, which usually occur
when acid is injected through the tubing, all
contaminating agents are washed down the hole

MO3BOJIAET IIPEAOTBPATUTD OCIOKHEHHUE, C KOTOPBIM Y4dCTO
CTAJIKABAIOTCA HA IIPOMU3BOZCTBE IIPU 3aKAYKE KUCJIOThI
ugepes Tpyos! HKT, Kora Bce 3arpsAa3HEHNS CMBIBAIOTCS

and get to bottomhole formation zone. This leads
to contamination of bottomhole, following which
the well doesn’t accept the acid composition. In

u nnoniaatoT B [1311, mocsie yero CKBaKMHA 4acTo HE
NPUHHUMAET KUCJIOTHBIM pacTBOP. B JaHHOM cirydae

this case the products of reaction are taken to the
surface.

Candidate of chemical sciences AV. Denisova
who holds the position of chief engineer at
engineering department of OOO FLEK told about
the results of pilot field tests of corrosion and
scaling inhibitors. She described the stages of
selection, engineering support of field tests and

MIPOAYKTBI PEAKITAM BHIHOCATCA HA IIOBEPXHOCTD.

O pe3ynbTaTax ONbITHO-TIPOMBICJIOBBIX UCIIBITAHUH
WHI'UOUTOPOB KOPPO3UH U CONIEOTIIOKEHNH PACCKA3AJIA
K.X.H., BEIyIINHA UHXKEHEDP TEXHUYECKOro otaena OO0
«DJIDK»> A.B. JIleHnCOBa, HOJPOOHO OMMCAB TAIIBI HOJI00PA,
WHKMHHUPHHIOBOE CONIPOBOXK/IEHHE ITPOMBICJIOBBIX
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UCHBITAHUH U IPOMBINUIEHHOE UCTIOIB30BAHUE OO0HX
KJIACCOB UHTMOUTOPOB.

Ps1 JOKJIaJOB OBLI HOCBAIIEH PEMOHTHO-U30/IAIIMOHHBIM
padoram. HOBbIE TEXHOJIOTUH B TAHHOM O6JIACTU OCBETUIL
K.T.H., 34M. TEXHUYECKOTO AUPEKTOPA 3AO «XUMEKO —
T'AHT»> HH. EuMOB. OH pacCKa3as O MUKPOLIEMEHTAX U
UX NPEUMYIIECTBAX 10 CPABHEHUIO CO CTAHAAPTHBIMU
LIEMEHTAMH, 4 TAKKE MHUITUUPOBAJI JUCKYCCUIO
O NEPCHEKTUBHOCTH UCTIONb30BAHUS B KAYECTBE
TAMIIOHA>KHOTI'O MAaTEPHAJIA CUJIMKATHOI'O TEJIsl HA OCHOBE
MOJIMOPTOKPEMHHUEBON KHUCJIOTBL, IOJIY9a€MOTO U3
CHUEHHUTOBOI'O KOHIIEHTPATA.

Joxnaz 1.x.H., npodeccopa A.B. Makapesu4
(benHUITHMHEMPTH) OBUI HOCBAIIEH NOJTUMEPHBIM 1
MHOJIMMEP-MUHEPAIBHBIM KOMITO3ULIUSAM JIJI TTOBBIIIEHUS
HePTEOTAAYN KAPOOHATHBIX KOJUIEKTOPOB. Obnanas
MHOBBIIIEHHON BA3KOCTBIO U 'HJIPO(PUIBHOCTBIO, TAKHE
KOMITO3UIIUH IPU 3aKAYKE B HEPTAHOI KOJLUIEKTOP
(PUIBTPYIOTCA B €TI0 HAUOOJIEE TIPOHUIAEMBIE
OOGBOHEHHBIC 30HBL [IpU CMEMIEHNH C IIJIACTOBOU
BOJIOM HUJIH IO, A€UCTBHUEM ITOBBIIEHHOU IJIACTOBOM
TEMIIEPATYPBI KOMIIOHEHTBI KOMIIO3UIIUHA OOPA3YIOT
MAJIONO/JIBUKHBIE CTPYKTYPbI, KOTOPBIE H30UPATEIBHO
OrPAaHUYUBAIOT ABHKEHUE BOJI B IPOMBITBIX KAHAJIAX
IUIACTA, YTO MO3BOJIAET BKJIIOUUTD B PA3PAOOTKY 3aCTOMHBIE
HE(PTEHACBIIEHHBIE YYACTKN.

O6 onpeneneHnu 3(PPEKTUBHOCTH
NPOTUBOTYPOYIEHTHBIX ITPUCATOK METOJIOM KAITHJLIAPHOMU
BUCKO3UMETPHUH PACCKA3aJI HAYYHBINA COTPYAHUK
benHUITHHedTh C.B. ITapKaios. [[JaHHOE UCCIIEJOBAHNE
MOXKET OBITh BECbMA IOJIE3HO JIJI1 TOHUMAHUA (PU3UIECKUX
OCHOB PaiUAJIbBHOI'O BCKPBITUS IVIACTA U IPOJBUKEHUA
3TOM IIPOT'PECCUBHOU TEXHOJIOTHH.

B pamMkax KOH(pEePEHIIUN COCTOSIICA KOHKYDPC JOKJIA/IOB
MOJIOZIBIX yY€HBIX. [TOOE€IUTEIAMA CTAJIU NHKEHED OTAENA
60pbOBI ¢ 0Ocno)kHEHUSIMH OO0 «PH-YOAHUITHedTH>
AP AXTAMOB (foknaj «OnpesencHue NIpUYrH
06pa30BaHus CoeH 6apus roce nposeaeHus ['PITHa
macrax FOC1 u FOC2 MecTopOXIeHUI
OAO «CypryrHedreras». PazpaboTka npeaioKeHUN
I10 3AIUTE [IOA3EMHOI'O OOOPYAOBAHUS») U HAYYHBIN
corpyaHuk TatHUTTMHedTH 3.M. 'aHEeBa (oK1,
«TexXHOJIOrv IPUMEHEHM CYCIIEH3UU CHUJIMKATHOT'O I'eis
JUIs yBEJIMYEHH A HE(DTEU3BIICUEHU ).

Y4aCTHUKH KOH(PEPEHIINY €IMHOIIACHO IIPUHSIIN
pereHne, B KOTOPOM HO/IBEIH UTOI'M BCTPEYUH U
OBPATHIIUCH K BBIIIECTOSIITUM OPraHU3AITHAM C
KOHCprKTI/IBHbIMI/I HpCI[JIO)KCHI/IHMI/I, MCIONTNMH
CBOEN 11EJIbIO KOOPANHALINIO YCUINU POCCUMCKUX
HAay4YHbIX U HpOI/ISBO,Z[CTBCHHbIX OpI‘aHI/IBQL[I/II;I Y BBICIIIMX
Y4EOHBIX 3aBE/ICHUI, pa6OTAIONINX B HAIIPABICHUHN
IIPOMBICJIOBOI XMMUH, B I€JI€ CO30AHUA 3(POEKTUBHBIX,
MHOT'O(PYHKITHOHATTBHBIX M AKOJIOTHYECKHU O0sIee
YUCTBIX PEAICHTOB. ©

Taxnua AXOHTOBA, <BpemMs KOJITIOGHHTIA>

conferences and exhibitions

industrial applications of both inhibitor types.

A set of reports was devoted to repair and
isolation works. Information about new
technologies in this field was introduced by
candidate of technical sciences, technical vice-
manager of ZAO Himeco — GANG, N.N. Efimow.
He told about microcements and their advantages
in comparison with standard cements. He also
initiated the discussion about the prospects
of utilization of silica gel on the basis of
polyorthosilicic acid as a plugging material.

The report by doctor of chemical sciences,
professor AV. Makarevich (BelNIPIneft) was
devoted to polymeric and polymer-mineral
compositions for oil recovery enhancement of
carbonate reservoirs. Such compositions are
characterized by increased viscosity and wetting
ability. When injected into oil reservoir they
strain into its water-flooded areas with highest
permeability. When mixed with produced water
or affected by high formation temperatures,
components of these compositions form stiff
structures, which selectively limit the flow of water
in washed channels of formation. This allows to
put stagnant oil-saturated areas into development.

SV. Parkalov, research assistant at BelNIPIneft,
told about determination of anti-turbulent
additives’ efficiency with the help of method of
capillary viscosimetry. This research can be very
useful for understanding the basic physics of
radial formation drilling and advancement of this
progressive technology.

In the framework of the Conference there was
held a contest of reports made by young scientists.
A R. Ahtyamoyv, engineer of the Complications
Control Department at OOO RN-UFANIPIneft,
who presented the report «Determination of the
origin of barium salts formation after hydraulic
fracturing performed at the fields YuS1 and YuS2
of OAO Surgutneftegas. Development of
suggestions concerning the protection of
downhole equipment», and Z.M. Ganeeva, research
assistant at TatNIPIneft, who made the report
«Technology of application of silicate-based
cement suspension for oil recovery enhancement»,
were chosen to be the winners.

Participants of the Conference summarized
the positive results of the meeting and made
constructive suggestions to higher organizations,
in which they proposed to coordinate the efforts
of Russian scientific and industrial organizations
and higher education institutes, which specialize in
oilfield chemistry, in creation of effective, versatile
and environmentally friendly chemicals. @

Galina YAHONTOVA, Coiled Tubing Times
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Hosas
IMEXHUKA U 1MeXHOSI02UL
0/151 2e0PUSUECKUX

UCCI1eO0BAHULL CKBANCUM
New Equipment and Technologies
Jor Geophysical Well Logging

mas 2011 roga B Ve B pamrax XIX
MexyHapOAHOM CIIELIMATIN3UPOBAHHONU
BBICTaBKHM «['a3. HepTb. Texnonornu-2011»

coctosnach XVII HaygHO-IpaKTUYECKast KOH(DEPEHITUA
«HoBast TEXHUKA M TEXHOJIOTUH JIJISI FEO(PU3UIECKUX
HCCICIOBAHUIN CKBAYKUH».

Ee opranusaropamu BeICTyIUIU EBPO-A3HUaTCKOE
reopusnueckoe oo6mecTBO (EATO, MOCKBA2),
Acconmanus HAay9YHO-TEXHUYECKOTO U JIEJIOBOI'O
COTPYAHHUUYECTBA 10 reO(PU3NIECKHUM UCCIIEJOBAHUSIM
U paboTraM B CkBaxnHaxX (AUC, TBepn)

u OAO HII® deodpusura» (Vpa).

B paboTte KOH(EPEHIINY IPUHSIN YyYACTHE
npesugent AMC H.C. bepe30BCKUI1 1 IIEPBbIN BULIE-
npesugent EAT'O B.B. Jlanres.

B MEpPONPUATHH YUACTBOBAJIN IPEICTABUTENHN Hoiee
30 opranmusaruii, B ToM 9ncie n3 Kazaxcrana,
Azepbarigxana u benapycu. [IpUCyTCTBOBAIA TAKKE
OobIIas Aeneranus reoPu3nkosB KuTtas n3 KOMIIaHUH
«X3uyaH».

OTe4ueCTBEHHBIE CEPBUCHBIE KOMITAHUH
ObutH IpecTaBaeHbl OAO «a3IpoOMHEPTH-
Hos6pbckHedTerasreopusnkar, OAO «THI-TI'pynr»
(Byrynema), OAO dlepMmHedTEreo(prusnka,

00O «Yausepcan-Cepsuc», 3A0 J1IUTL l'eopusnka,
3AOTIITO «TromensnpomMreodusnka> 1 OOO MITTeoMMTHTOK
(Tromenn), OO0 «Opendyprrasreopusnka> CTpeREBCKOM
dunmnan 3A0 «Cubupckaa CesepHas Kommanus»,

OO0 Bocrokrasnpomreodusnka», OO0 Jlomop-Tepc»,
000 «Yrusepcan-Cepsucr», KpacHosipckoe VI'P,

3AO0 HIT® JTUTAC» (OKTAOPBCKUNA) U JP.

W3 HE(DTAHBIX KOMIIAHUH IPHUCYTCTBOBAIN
Begymuye cnenuaauctel OAO «CypryTHeTeras»,

PVII J10 «benopycHedTh», [OCynapCcTBEHHON HEPTAHOMN
KoMmIaHuu Azepoanxana, OAO HK Jlapuret» (TIOMEHB).

OT NPOU3BOAUTEIEN TPUOOPOB, OOOPYAOBAHUA U
TEXHOJIOTUI JIJI1 HE(PTETA30BOI'O CEPBUCA BLICTYITHIIN
x034€eBa KOH(pepennuy, a Takxke OAO HITD Jeodusnkar,
3A0 JHUC-npubop-M» (Mocksa), HITIITA «JIyu»
(HoBocubupck»), OAO HIIIT BHUUTHC (OKTSIOPbCKUILT),
OAO Jeorpon» (Tromens), MBOJI3 OOV (3eneHorpan),
OO0 HIT® «Dnukom», HITITI'T Teodpusnka»
(ITaTuropck) u ap.
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17" scientific and practical conference

b eN ew Equipment and Technologies for
Geophysical Well Logging was held

on May 25, 2011 in Ufa within the framework of the 19t

International Trade Show “Gas. Oil. Technologies-2011".

It was organized by Euro-Asian Geophysical Society
(EAGO, Moscow), Association of Scientific, Technical
and Business Cooperation in Geophysical Well Logging
and Operations (AIS, Tver) and Scientific and Production
Company Geofizika (Ufa).

N.S. Berezovsky, President of AIS and
VV. Laptey, First Vice-President of EAGO
participated in the conference.

More than
30 organizations,
including
organizations

from
Kazakhstan,
Azerbaijan
and
Belarus

Despite unfavorable factors of the
ez« recent years, domestic geophysical
in the logging equipment manufacturing
forum. The industry has reached high
event was also development level and is able to
attended by a provide oil services companies
?ﬁ%ﬁiﬁ;ﬁgﬁ;&f: s with modern and reliable
from Hechuan Company. Rl sC I e

b ) . . favorable prices.
OMmeEstic service companies

were represented by Gazpromneft-
Noyabrskneftegazgeofizika, TNG Group (Bugulma),
Permneftegeofizika, Universal Service, PITC Geofizika,
Tyumenpromgeophysika and GeoInTEK (Tyumen),
Orenburggazgeofizika, Strezhevskoy branch of Siberian
Service Company, Vostokgazpromgeofizika, Pomor-Gers,
Krasnoyarsk Geophysical Operations Directorate, Scientific
and Production Firm GITAS (Oktyabrsky) and others.

As for the oil companies, senior experts of Surgutneftegaz,



B paboTe KOH(DEPEHLINY IPUHSIIN YIACTUE
PEACTABUTEIN YHUBEPCUTETCKON U OTPACIEBOM HAYKU
13 bamrocyHuBepcuTeTa, Y(PHUMCKOrO HEPTIHOTO
TEXHUYECKOTO YHUBEPCUTETA U €70 OKTIOPbCKOTO
dpunmmana, KoraneiMmHUIIHEDTH, PI'VITTHL] PO
BHHHreocucrem.

B Hay4HYIO IPOrpamMMy 6bLIO BKIIOYEHO 40 yCTHBIX
U 8 CTEH/IOBBIX JOKJIAIOB BECbMA PA3HOOOPA3ZHON
TEMATHUKU. PACCMAaTPUBAINCh HOBBIE TEXHUKA
Y TEXHOJIOTMU UCCIIETOBAHNN Oy PAITUXCA U
JEUCTBYIOIINX CKBAXKHUH, B TOM YHCJIE TOPU3OHTAIBHBIX
Y1 HAKJIOHHO-HAIIPABJIEHHBIX, HCCJIEJOBAHUSA TIPU
KOHTPOJIE PA3PAOOTKH MECTOPOXKIEHUI, BOIIPOCHI
re€O0JIOTMYECKON U re0(pU3NYIeCKO THPOPMATUBHOCTHU
MeTOIOB U TexHONOrui 'MC, a TaKXKe COBpEMEHHDBIE
METONUKH UHTEPIPETAIIUU. MHOTHE BBICTYIIAIONIHE,
MNPEJACTABIIASA CBOU PA3PAOOTKH, OTMEYAIH, UYTO
OTEYECTBEHHOE NTPUOOPOCTPOEHHE B OOIACTH
I'MC, BOIIpEKM BCEM HEOIATONPUATHBIM (PAKTOPAM
HOCIEAHUX JIET, JOCTHUIJIO BBICOKOI'O YPOBHS U CIIOCOOHO
06€eCreynTh HE(PTECEPBUCHBIE KOMITAHWHN HAJJEXKHOI
COBPEMEHHOU TEXHUKOM JIJI BBIIIOJIHEHN A OCHOBHOI'O
KoMIIekca 'MC o BIOIHE NPUEMJIEMBIM LICHAM.

Y4aCTHUKOB IPUBETCTBOBAJI I'€HEPAJIbHBIIN JUPEKTOP
OAO HII® Jeodpusnkar A.P. Anues.

Hay4yHy10 KOH(pEPEHIINIO JOKJIA/10M «COCTOSTHUE U
NEPCHEKTUBBI PA3BUTUSA POCCUMCKOTO reO(PU3NIECKOTO
CEPBUCA» OTKPBLI JUPEKTOP MO PA3BUTHUIO
reogusnyeckoro npudopocrpoeHus OAO HITO
Jeodusnka» B.B.JIanrres. OH IPOAHATINZUPOBAI
COBPEMEHHBIN 3TAIl PA3BUTUA OTEYECTBEHHOMN

Belorusneft, State Oil Company of Azerbaijan Republic,
Paritet (Tyumen) attended the event.

The manufacturers of appliances, equipment and
technologies for oil and gas service sector were represented
by the conference hosts and Scientific and Production
Company Geofizika, GIS-pribor-M (Moscow), SPE Looch
(Novosibirsk), VNIIGIS Well Logging Research and
Design Institute (Oktyabrsky), Geotron (Tyumen), MELZ
FEU (Zelenograd), Scientific and Production Company
Elikom, Research and Geophysical Equipment Production
Company Geofizika (Pyatigorsk) and others.

The representatives of the academia and industrial
science from Bashkir State University, Ufa State Petroleum
Technological University and its Oktyabrsky branch,
KogalymNIPIneft, VNIIGeosystem also participated in the
conference.

The scientific agenda included 40 oral and 8 poster
presentations dedicated to different topics. Conference
sessions were dedicated to the following topics: new
equipment and technologies of drilling and producing
well logging, including horizontal and slanted wells;
logging during field development control; geological and
geophysical informativeness of the geophysical logging
methods and technologies; modern interpretation
methods. When presenting new developments, many of
the speakers noted that despite unfavorable factors of the
recent years, domestic geophysical logging equipment
manufacturing industry has reached high development
level and is able to provide oil services companies with
modern and reliable equipment for main geophysical

} logging operations at quite favorable prices. }
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KOH(pEPEHITNH U BBICTABKU

Hoeas
MEXHUKA U MEXHONIO2UL

0151 2e0QPUSUHECKUX

UCCNICO0BAHULL CKBANCUH

New Equipment and Technologies
Jor Geophysical Well Logging

reo(pU3UKH, AKIIEHTUPOBAI BHUMAHHUE HA HAUOO0JIEEe
OOJIE3HEHHBIX €€ TPOOIEMAX U Ty TAX UX PEIICHUSL.

BriepBrie Ha KOH(EPEHITUM PAbOTANIA CEKIIUA
«MeTtoapl uccneoBaHus U natepnperanuu I'YCy,

I7ie HAMOOBIIUI UHTEPEC CYIIATENEN BBI3BAIN
coobmenus: OAO HIT® Jeopusnka» O CPAaBHEHHUH
MHMOPMATUBHOCTU OTEYECTBEHHOIO AMK MATTIC-2

Y AHAJIOTUYHBIX KOMIUIEKCOB BEAYIINUX NHOCTPAHHBIX
KOMIIAaHMH (JOK/Iaa4uK B.B. bepecHes),

OAO HIIIT «BHUHTHIC»> O BHEAPEHUU HOBBIX
reo(PU3NYECKUX TEXHOIOTUN /IS PEMIEHUS CIOKHBIX
Tre€OJIOTUYECKUX U TEXHUYECKHUX 33/1a4 B HEPTAHBIX

M I'a30BbIX CKBKMHAX (JOKIaAYUKHU A M. JIBICEHKOB,
O.1O. Peickans, AIT IToTanos), sokaag S.I. YpmaHosa
(BHMHreocucrem) O poiau ClIEKTPOMETPHUIECKOI'O
raMMa-raMma-KapoTaxka MPHU U3YIEHUH CIOKHBIX
KOJUIEKTOPOB C OBBIIIEHHBIM COJEPKAHUEM
€CTECTBEHHBIX PATMOAKTUBHBIX 3JIEMEHTOB,
XAPAKTEPHBIX [IJIS HOBBIX PAMIOHOB HEPTENOOBIYH,
noxsaa E.C. AnTununoit (OOO IUTL, 'eodusrka»)
«AHAIN3 THPOPMATUBHOCTU I'€O(PU3NIECKUX METOIOB
OIIPEJIE/IEHNS TEKYIEI HACBIIEHHOCTU KOJIJIEKTOPOB
JUINTEJIBHO PA3PA0aTBIBAEMBIX MECTOPOXK/ICHUI Yepe3
06CATHYIO KOJIOHHY>.

Ha cekuuu «Texauka ['MC», MOCBAMIEHHOM
CO3/JJAaHUIO HOBBIX ITPHOOPOB U ANMAPATYPbI, MOKHO
OTMETHUTB COOBIIEHUSA IO CKAHUPYIOIIHUM AMITAPATHO-
MPOrPAMMHBIM KOMILIEKCAM JJI51 UCCTIENOBAHUIA
KCIUTYATAIIMOHHBIX TOPU30HTAIBHBIX CKBAKHUH
(noxnaguuk K.B. CeMEHOB), pa3BUTHIO CUCTEMHOI'O
MOJAXOAA IIPH PA3PAOOTKE ABTOHOMHBIX KOMIIJIEKCOB
JIEKTPHUYECKOTO U ATIEKTPOMATHUTHOI'O KAPOTAXKA
(AH.Iletpos, HIIIITA JIVY»).

HeCKOMbKO JOKIAA0B 6bIO OCBAIIEHO IIOBEPKE
ANIIapaTypPhl ¥ PA3BUTHIO 3TAJIOHHOM 62361 ['VIC
(B.M. JIo6anKOB, C.5. MUHIHSPOB).

Brieuarnnian akTyaJapHOCTBIO, HOBU3HOU PENMIECHNA
3a/1a4 IOKJIa/ibl MOJIOJBIX YUE€HBbIX. HanOo b
UHTEPEC BBI3BIN: «OCOOEHHOCTH UHTEPIIPETALIUU
PE3YIBTATOB reO(PU3NIECKUX UCCIIETOBAHNNA
JENMCTBYIONNX TOPU3OHTAIBHBIX CKBAXKUH> (AA.
ABpynnuHa) U «MOoAEeINPOBAHUE HECTAITMOHAPHOI'O
TIOJIA AABJIEHUA B IUTACTE /I [IEPEXOJHBIX PEKMMOB
Pa0OTHI CKBAKUHBL (FI.A. SIKOBIEB).

ABTOPBI MHTEPECHBIX JJOKIAJJOB ObUIM HAIPAXKACHDI
nguriomamu EATO n AUC.

KonpepeHum conyTcTBOBaIA 60JIbIASA BHICTABKA
NIPHUOOPOB U TEXHOJIOT UM, TIPEACTABIIABIIAA
OPraHU3ALMU-YIYACTHULIBL ©
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A R. Adiyev, Director General of Scientific and Production
Company Geofizika welcomed the participants of the
conference.

The scientific conference was opened with a presentation
“Current Status and Prospects of Development of the
Russian Geophysical Services”, delivered by V.V. Laptev,
Director for Development of Geophysical Equipment
Production, Scientific and Production Company Geofizika.
He analyzed the current stage of domestic geophysics
development highlighting its most important problems
and the ways of their solution.

“Research Methods and Geophysical Logging
Interpretation” session was held for the first time. The
following presentations excited the audience’s greatest
interest: presentation of Scientific and Production
Company Geofizika about comparison of informativeness
of the domestic hardware-methodical system MAGIS-2
and similar systems manufactured by leading foreign
companies (speaker — VV. Beresnev); presentation of
VNIIGIS about adoption of new geophysical technologies
for resolution of complicated geological and technical tasks
in oil and gas wells (speakers — AL Lysenkov,

OYu. Ryskal, A.P. Potapov); presentation of E.G. Urmanov
(VNIIGeosystem) about the role of spectrometric gamma-
gamma logging in studying complex reservoirs with higher
concentrations of natural radioactive substances, which are
typical for new oil production areas; presentation of

Ye.S. Antipina (PITC Geofizika) “Analysis of Informativeness
of Geophysical Methods Used for Through-casing
Determination of Current Reservoir Saturation at the Fields
Developed for a Long Period of Time”.

In the “Geophysical Logging Equipment” session,
dedicated to development of new appliances and
equipment, it is worth mentioning presentation on the
hardware-software scanning systems meant for studying
producing horizontal wells (speaker — KV. Semyonov),
and presentation on the system approach to
the development of autonomous electrical and
electromagnetic logging systems delivered by A.N. Petrov
(SPE Looch).

Several presentations were dedicated to equipment
calibration and development of the geophysical logging
reference base (speakers — V.M. Lobankoy,

S.B. Mindiyarov).

The audience was impressed by the timeliness
and novelty of problem solutions, highlighted in
the presentations of young scientists. The following
presentations excited the greatest interest: “Peculiarities of
Interpretation of Producing Horizontal Wells Geophysical
Logging Results” (A.A. Abdullina) and “Simulation of
Variable Reservoir Pressure Field for Transient Well
Operation Modes” (Ya.A. Yakovlev).

Authors of the most interesting presentations were
rewarded with EAGO and AIS diplomas.

The conference was accompanied by a large exhibition
of appliances and technologies presenting the participating
organizations. ©
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KOH(PEPEHITNHN U BBICTABKU

HE®PTb UrA3 HEDTENEPEPABOTKA
N HEOTEXNMUA KACTINA

OIL & GAS, CRUDE REFINING
AND PETROCHEMISTRY OF THE CASPIAN SEA

pynHenmee MmeponpusTrue IIpuKacimuncKoro peruoHa B major event of the Peri-Caspian region
He@TEra30BOM 061aCTU 18- MEXKAYHAPOIHAS BEICTABKA in O&G field, the 18th International
koH(pepeHnusa «Hedpre u I'az, HeprenepepaboTka u onference Oil & Gas, Crude Refining and
Hedprexumus Kacnius» Caspian Oil&Gas COCTOIACh B IEPBOM Petrochemistry of the Caspian Sea and exhibition
Jlekajie MIoHA B DKCIOo LlenTpe baky. Ota BcTpewa tpaguuimonHo  Caspian Oil &Gas 2011 took place in the Expo
Ccob6pajia BEAYIINUX CIEIIUATUCTOB U ITTABHBIX UTPOKOB Center in Baku. This meeting traditionally brought
OTPACIHU /11 OOCYKJECHUS AKTYAJIbHBIX BOIIPOCOB, TIOKA3a together the leading specialists and major players
HOBEHIINX TEXHUYECKUX U TEXHOJIOIMYECKUX TOCTHKECHUH, of the industry for discussion of all relevant issues,
06MeEHA MHEHUSIMU. YUYACTHHUKAM OBLIA IPEJOCTABIEHA demonstration of new technical and technological
camMas CBexast TH(MHOPMAIIH O COCTOSIHUU HE(PTETra30BOM achievements, exchange in opinions. The
UHAYCTpUH KaCUICKOTO PETHOHA, O TEHJICHIIUAX U participants were given fresh information about
BO3MOJKHBIX CIICHAPUSIX OCYIIECTBICHUS OTIEIbHBIX the state of O&G industry of the Caspian region,
MPOEKTOB TPAHCIOPTHPOBKU YIJIEBOJOPOAOB, PA3BUTHSA tendencies and possible scenarios of hydrocarbon
TPOMBIIIZIEHHOCTU U PETHOHA B I1EJIOM. transportation projects and development of the
B aToM rogy BeicTaBka Caspian Oil&Gas 2011 cobpana industry and the region on the whole.

285 KOMIIaHUM U3 27 cTpaH Mupa. Cpey y9aCTHUKOB This year the exhibition Caspian Oil & Gas 2011

3HAYMINCh HanuonaneHele rpynnsl Benmnkobpuranuy, Poccun,  brought together 285 companies from 27 states.
Typuuu u 'epmanuu. bosnee 40% BbICTABOYHOH NIOMAAN OBLIIO Among the participants there were national groups

33aHATO BCEMHUPHO U3BECTHBIMU KPYITHBIMHU HE(PTETA30BBIMHU from the UK, Russia, Turkey and Germany. Over
TrOCYAAaPCTBEHHBIMU KOMITAHUAMH U KOPITOPALTUAMH, 40% of the exhibition area was occupied by the
OOJIBITMHCTBO U3 KOTOPBIX ABIAECTCA TIOCTOSHHBIMHA well-known state O&G service companies and

YYaCTHHUKAMU JAHHOI'O €KETOAHOI'O MepOoNpuATUa. Cpey HUX corporations, most of which partake in this annual
BP, OMV Gas International CmbH, I'ocyaapcTBeHHad HE(PTAHAA event on a regular basis. Among them is BP, OMV

komnanus Asep6arigkana (SOCAR), Statoil, TPAO u MmHOTHE Gas International CmbH, State Oil Company of
Jpyrue. AKTUBHOE y4aCTHE IIPUHAINA Y MECTHbBIE KOMIIAHUY, Azerbaijan (SOCAR), Statoil, TPAO and many
cocTaBuBHINE 38% OT OOIIETO YUCIA SKCIIOHEHTOB. Ha 25% others. Local companies, which made up 38%
MO CPABHEHHIO C IPOILIBIM I'OJIOM BBIPOCIH BBICTABOYHBIE of the total number of exponents, took an active
momaan. KoMnanuu, Bliepsble IIPUHABIINE yYACTUE B part as well. The exposition space grew by 25%, as
BBICTABKE, COCTABUIU 12%. compared to the last year. 12% of companies took
HNH(MOPMAITMOHHYIO TOAAEPKKY BBICTABKE U KOH(PEPEHITUHN part in the exhibition for the first time.
okaspiBanr 90 Begymux CMU u3 11 cTpaH MUpPa, B UX YUCJIE — 90 leading media from 11 states including Coiled
JKYpHAJI «BpeMs KOJITIOOUHT >, Tubing Times Journal rendered informational
DKCIMO3ULIMA BBICTABKU ITPOJIEMOHCTPUPOBAJIA HOBEMIIIEE support to the exhibition and conference.
HedTerazoBoe 0O60PYJOBAHUE JJIs AOOBIYN HE(PTH 1 ra3a The exposition demonstrated state-of-the-art
U HE(PTETA30BOI'O CEPBUCA, UHHOBAILIMIOHHBIE TEXHOJIOT NN equipment for O&G production and service,
B 00J1aCTH JOOBIYN U TPAHCIIOPTUPOBKHU YITIEBOJOPOIOB, innovation technologies in hydrocarbon
O3HAKOMMJIA KAK C CYIIECTBYIOIMMH, TAK U C OyAYIIUMU production and transportation, presented the
HE(MTEra30BbIMU IPOEKTAMHU HA TEPPUTOPUU A3epOariIKaHA. current and future O&G projects on the territory of
BeICTaBKE COITyTCTBOBAJIA OOIMPHA JEJIOBASA IPOrPAMMA, B Azerbaijan.
paMKaxX KOTOPOM Ha IPOTIKEHUU YEThIPEX JTHEN IIPOXOAMIINA A large-scale business program accompanied the
CEMMHAPHI U IIPE3EHTALIMN KOMITAHUH. OHAKO HEHTPAJIbHBIM exhibition. Numerous workshops and company
COOBITHEM CTA1A 18- MexXyHapOAHAsL KOH(PEPEHIT S presentations were held during 4 days. Yet, the
«Hedr1p 1 I'az, Hedprenepepadorka u Heprexumusa Kacrims», central event was the 18th International conference
H4 KOTOPYIO ObLJIO AKKPEJUTOBAHO CBbIIIE 500 JE/IeraToB, B "Oil & Gas, Crude Refining and Petrochemistry
TOM YHCJIE BBICOKOIIOCTABJIEHHBIE IPEACTABUTEIN U BEAYIHE of the Caspian Sea". 500 delegates including top
UI'DOKU HE(PTETAZ0BON OTPACIIN A3EPOAT/IKAHA, 4 TAKXKE representatives and the leading players of O&G
VIP-peneranyu U3 pasjandHbIX FOCY1apCTB. industry of Azerbaijan and VIP delegations from
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OCHOBHBIMHU TEMAMU KOH(DEPEHIUH ABJISIACE:

» Kacnuickum peruoH: Npeobpa3oBaHuE MUPOBOTO
3HEPTrETUYECKOI'O PBIHKA.

Ponb AzepbaiiipkaHa B SHEPTETUUECKON O€30IACHOCTH
EBpormbl.

Pa3BuTHE MH(PPACTPYKTYPDL; THBECTULTUOHHASA
IIPUBJICKATCIBHOCTb A3EpOaAK/PKaHA.

¢ KimroueBbl€ TPOEKTHI CEKTOPA PA3BEKU U JOOBIUN;
TPAaHCIOPTHPOBKA.

HoBbIE MPOEKTHI B CEKTOPE JOOBIYH, HEPTEXUMHUH U
epepaboTKH HE(PTU U I'a3a.

* OXpaHa OKPYKAIOMIEN CPEJIBL

* Kacnuil — Ha1leJIEHHOCTD HA Oy yIIIee.

Oco60€ BHUMAaHUE OBLIO YAEIEHO OOCYXKIEHUIO OCTPBIX
PO6JIEM IKOJIOTUU U SKOJIOT'MYECKOI 6€30ITaCHOCTU. Bypenue,
CTPOUTENBCTBO KAKUX-TUOO OOBEKTOB HE(PTETA30BOIM
Cc(EPBI JOJKHO PEATTU3OBBIBATHCS C YIETOM IKOJIOTHYECKUX
MIPUOPUTETOB.

Craryc MEPONPUATHSA OBLI TOJUYEPKHYT U COCTABOM
CIIOHCOPOB. VX 00111€€ YUCJIO COCTABUIO 60s1e€ 20 KOMIAHUH,
CPEeAY KOTOPBIX IVIABHBIE UTPOKH HE(PTETA30BOM HHAYCTPHUH,
TaKHe Kak [ocyrapcTBeHHAsA HE(PTAHAS KOMITAHUA
Azepbarimxana (SOCAR), BP Azerbaijan, Caspian Geophysical,
Caspian Pipe Coating u gp.

OpraHu3aTopaMu BEICTABKH BBICTYIIUIA OPUTAHCKAA
komnanus ITE Group PLC u ee maptHep Ha KaBKka3ze KOMITAaHUA
Iteca Caspian LLC (Azep6aiaxan).

Caspian Oil&Gas aBisieTCsI OJHUM U3 CAMBIX 3HAYHUMBIX
MEXYHAPOAHBIX COOBITHH, BXOAUT B IIOPT(OINO
HedTEra3oBbIX BbICTABOK KOMITaHUU ITE Group Hapsay ¢
MIOGE, KIOGE/Kazenergy u Petrotech 8 UH 111,

.H_,J.J':Jiq _.if;_-{*:.r_;:u 'x .

U5, Patent No. 5909848
European Patent 1,068.021

-\,

various states were accredited for the conference.

The main topics of the conference included:

* The Caspian region: transformation of the world
energy market.

* Role of Azerbaijan in energy security of Europe.

* Infrastructure development; investment
attractiveness of Azerbaijan.

* Key projects of surveillance and production
sector; transportation.

* New projects in production, Petrochemistry,
O&G refinery.

» Environmental protection.

» The Caspian Sea — future-mindedness.

A high priority was given to discussion of the
relevant problems of ecology and environmental
security. Drilling, construction of any sites of
O&G sphere should be carried out with regard to
environmental priorities.

The status of the event was confirmed by the
list of sponsors. Their total number is over 20
companies including major players of O&G
Industry such as State Oil Company of Azerbaijan
(SOCAR), BP Azerbaijan, Caspian Geophysical,
Caspian Pipe Coating and many others.

The exhibition was organized by British company
ITE Group PLC and its Caucasian partner Iteca
Caspian LLC (Azerbaijan).

Caspian Oil & Gas is one of the most important
international events. It makes part of the portfolio
of O&G exhibitions of ITE Group alongside MIOGE,
KIOGE/Kazenergy and Petrotech in India.
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PETrUOHBI

KOJNMTIOBMHIOBbIE TEXHOJIO'MM
B YKpaMHe

COILED TUBING TECHNOLOGIES
in Ulcraine

resentation of advanced oil service
technologies was held in Poltava,

pe3eHTanM IEPEAOBbIX CEPBUCHBIX
TEXHOJIOI'UI, OPrAaHU30BAHHASA KOMITAHUEHN

JTOHK CeriB Benr», nponia 22 uioHA B [1onTase,

CTOJIULIE KPYITHEHNIIETO HEPTErA30400bIBAIOIIETO
peruoHa YKpauHbL. AKTYaJIbHOCTb MEPOIIPUSTHS
HE BbI3bIBACT COMHCHUI — HpI/I BBICOKUX IICHAX HA

the capital of the largest oil and gas
producing region of Ukraine, on the 22nd of
June, 2011. It was organized by PNDK Save
Well, Ltd. The urgent character of this activity

YITIEBOAOPOADL, CJIOKUBHIVXCA HA MUPOBbBIX PBIHKAX
32 [TOCJICTHHUE [IBA I'O/14, B CTPAHE IPOCTANBAET Hosiee
3000 3a1IyLMEeHHbBIX CKBAKHUH, KOTOPBIE MOKHO
PEAHUMHPOBATH C IPUMEHEHHUEM HOBBIX TEXHOJIOTHUH can be brought back on production with the
MOBBIIMIEHUA HEPTEOTAAYHN I1JIACTA U UHTEHCU(PHUKAITUNA help of new oil recovery enhancement and flow
MIPUTOKA. stimulation technologies.
Opranusarop meponpuaTusa, Komanus T ITHK CeriB PNDK Save Well Company, the organizer of
Bes, yCTAaHOBUB CTPATETUYECKOE MTAPTHEPCTBO the activity, established a strategic partnership
C rOJUTAH/ICKOM CEPBUCHOI KoMmaHuett Coil Services BV, with Dutch oil service company Coil Services
MOCTABUJIA CBOEH LIEBIO IIPUBJIEYDb HA YKPAUHCKUNA BV. and was set on attraction of latest innovative
PBIHOK HE(PTETA30BOI'O CEPBUCA HOBEUIINE developments of foreign companies in the
MHHOBAIIMOHHBIE PA3PA00TKHU 32114 THBIX KOMITAHUH. field of oil and gas service to Ukrainian market.
711 O3HAKOMJIEHUSA C STUMU TEXHOJOTUAMH U This presentation was organized specifically
OOOPYAOBAHHUEM U OBbLIIA OPIraHU30BAHA T4 IIPE3CHTAI S for the purpose of familiarization with these
C TEXHUYECKUMU JOKIAJAMU BBICTYIIUIU technologies and equipment.
npeacrapurenu komnanun J1IJJHK Ceris Bes, Coil Engineering reports were presented by
Services BV., Weatherford, Radial Drilling Services Inc. specialists of such companies as PNDK
u Wellbore Intervention Ltd. Save Well, Coil Services BV., Weatherford,
OTKPBLUI TEXHUYECKYIO IIPOrPAMMY IVIABHBIA TEXHOJIOT Radial Drilling Services Inc. and Wellbore
komnianuu JTIJHK Ceri Besr» Auaperi Cniupak. B ceoem Intervention Ltd.
Joryage «IIpo6ieMbl B CKBAXKMHAX CTAPOTro (poHIA 1 The technical programme was opened by
B HOBBIX CKBA’)KHHAX, IPOOYPEHHBIX TPAJUITUOHHBIM Andrey Spivak, chief process engineer of PNDK
CIIOCO60M» OH PACCKA3AJI O TPYJAHOCTAX, C KOTOPBIMHU Save Well Company. In his report <T'he problems
CTAJIKUBACTCS OONBIINHCTBO HEPTIHBIX U I'A30BbIX of old well stock and new wells drilled with
CKBAKHMH — HU3KOE TJIACTOBOE JABJIEHUE KAK CIEICTBHC conventional techniques utilization» he told
UCTOUIECHUS IVIACTOBOM 9HEPIUU, OOPA30BAHUE IIPOOOK about difficulties native to the majority of oil
PAa3IMYHOM IPUPO/IBL, BBICOKMH YPOBEHD KOJIbMATAIINNA and gas wells. Among them were: low formation
MIPOAYKTUBHOM 30HBI, 06BO/IHEHME. KpOMe Toro, pressure as a consequence of formation energy
JOKJIAJUUK BKPATIIE OIHCAJ TEXHOJOTMYECKUE PEIICHUS, depletion, formation of different types of plugs,
CITOCOGHBIE TPEOAOJIETH STU HETATUBHBIE ITOCJIEACTBUA high level of production zone mudding and
JUIMTEJIbHON 3KCIUTYATALMU CKBAXKUH U IIPEJICTABIAEMbIE water intrusion. Besides, the speaker briefly
Ha YKPAUHCKOM PBIHKE €I'0O KOMITAHUEH. described technological solutions, which allow
Jlanee BBICTYIIWII AUPEKTOP MO MPOAAXKAM U to overcome the negative consequences of
MapKeTUHI'Y Komnanuu Wellbore Intervention Ltd. long-term well operation and are supplied to
Bappu Be6crep. Ero npeseHTanus 6p11a Ukrainian market by his Company.

does not admit of doubt. At a time when energy
prices on the global market remain high, the
country has more than 3000 killed wells that
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MHOCBSIIEHd UHHOBAIJMOHHOMY HHCTPYMEHTY /IS
BHYTPUCKBAXXUHHBIX PA0OT, Pa3paboTaHHOMY U
BBIITYCKAEMOMY 3TOM KoMnaHuert. Wellbore Intervention
B OCHOBHOM pPa00Ta€T B peruoHe CEBEPHOIO MOPSL.
VCHemHbIN OIBIT COTPYAHUYECTBA C I'OJIJIAHCKON
koMnaHuen Coil Services B 0671aCTU NOCTABKU
OTKJIOHUTESA JIJIS1 KOJITIOOMHI'OBOT'O OYPEHUA OOKOBBIX
CTBOJIOB CT4J1 OCHOBAHHUEM JIJI51 PA3BUTUSL OTHOIIEHUN

¢ ITIHK CeriB Benr 1 BBIXOLOM HA YKPAMHCKUU PBIHOK.

B npe3eHTanuu OblI NPEACTABIIEH JIOBUJIBHBIN U
(PpE3EPOBOYHBIN UHCTPYMEHT, 4 TAKKE KOMILJIEKC
060PYAOBAHUA A1 A0PA3ZUBHO-CTPYUHOM NTEpPOPALTUU
U a6PA3UBHOU PE3KUL

TOHKOCTAM KOJNTIOOMHI'OBOT'O OYPEHUA OOKOBBIX
CTBOJIOB M1 UCTIOJIb3YEMOMY IIPU 3TOM OO60PYIOBAHUIO
OBbLIa MOCBAIIEHA CIEAYIOMAS NPE3ECHTALUA, CCTAHHAA
Bbappu Be6cTepom coBMeCcTHO € ITonom OBEPTOHOM,
MEHEXKEPOM I10 OIIEPALMOHHON U TEXHUYECKOU
nopjepxke komnanuu Coil Services, KOTOPBIH BBICTYIIAT
IO NOPYYEHHUIO U OT UMEHHU KoMnaHuu AnTech,
paspaboruuka u npoussoauTenass KHEK POLARIS
u COLT.

PernonaJibHbIN MEHEIKED IO EBporie B 001aCTH
NPOMBIIIJIEHHON XMMHUHU KoMITaHUU Weatherford Mapk
[Tnormerkec B AOKIAAE «YCIIYTH 11O 3AKAHYNBAHUIO
U pabOTHI C XUMPEATEHTAMU. XUMHUYECKOE
MNPOEKTUPOBAHUE» IPEACTABUII OCHOBHBIE PA3PA00TKNA
3TOMN KOMITAHUH B OOJIACTU HEPTENPOMBICIIOBOU XUMUHU
JUI1 “THTEHCU(puKanyy nputoka u I'PIT, PUP, a Takxe i
peadbUINTAN U BOCCTAHOBJIEHUA CKBAKHWH.

IIpesenTanus «KanuisipHble THOKHE TPYyObI»
UCIIOJIHUTEIBHOT'O AUPEKTOPA KoMITaHUU Coil Services
Kyca ®punHra 6u11a NOCBIIEH IPEUMYIIECTBAM

The technical session was continued by
Barry Webster, sales and marketing director
of Wellbore Intervention Ltd. His presentation
was devoted to innovative tool for well
intervention operations, which was developed
and is now manufactured by the above-
mentioned Company. Wellbore Intervention
operates mainly in the North Sea region.
Successful experience of cooperation with
Dutch company Coil Services in the field of
supply of deflecting tools for coiled tubing
sidetracking formed the basis for development
of partnership relations with PNDK Save Well
and access to Ukrainian market. Barry Webster
presented information about fishing and
milling tools, as well as about special systems
for abrasive-jet perforation and abrasive
cutting.

The next presentation was made by
Barry Webster together with Paul Overton,
operational and technical support manager of
Coil Services, who spoke on behalf of AnTech
Company, developer and manufacturer of
POLARIS and COLT bottomhole assemblies.
It was dedicated to the details of coiled tubing
sidetracking and the corresponding equipment.

Mark Ploegmakers, Europe region managetr,
Chemical Services, Weatherford, in his report
«Completion and chemical services. Chemical
engineering» told about the main advances of
his Company in the field of oilfield chemistry
for flow stimulation, hydraulic fracturing,
squeeze cementing and wells recovery. }
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UCHONIB30BAHUS TEXHOJIOTHUH C IPUMEHEHUEM
KaIIUJIIIPHBIX THOKUX TPY6. CPENt OCHOBHBIX
JoCTOUHCTB KanwuisipHbix THKT oH oTMeTH I
YBEJIMYEHUE IPUTOKA, YMEHDBIIIEHUE KOJIHNYECTBA
PEMOHTOB, IPOCTOTY B yCTAHOBKE U AKCILTyaTAIUH,
3KOHOMUIO CPEACTB 32 CUET Ooiiee 3(PHEKTUBHOTO
UCHONB30BAHUSA XUMHUYECKUX PEATEHTOB U JIP.
KpoMe Toro, JOK/IaA9NK OCTAHOBUJICS HA ONTUCAHUH
MIPUMEHSIEMOIO OOOPYAOBAHUA U CUCTEMAX
MNOABEIMMNBAHUSA KaNMUIAPHBIX ['T Kak yepes ycTbe
CKBa>KHUHBL, TAK M C IPUMEHEHUEM CUCTEMBI C
4JalITUPOBAHHBIM BCTABHBIM IPEJOXPAHUTEIBHBIM
KJIAIIAaHOM.

IIpeacrasurenu komnanuu Radial Drilling
Services Inc. — 1UPEKTOP MO IIPOU3BOJLCTBEHHBIM
Borpocam 1o CHI' Cepren ®aepmMaH U PErMOHAJIBHBIA
MeHeKep 1o crpanam CHI IOpuii Ipipun —

CAEJIAIU JOKJIA]] O Pa3pA0OTAHHON 3TOU KOMITAHUEHN
TEXHOJIOTUU PAJUAIBHOT'O BCKPBITHUSA ILIACTOB,
KOTOpas npuMeHsaerca B Poccuu ¢ 2003 roga.
CyIIHOCTB TEXHOJIOTUHU 3AKJIIOYAETCS B BBIPE3AHUU
B 3KCIUIYATALMOHHOM KOJIOHHE OKH4, Yepe3 KOTOPOoe
C TIOMOMIBIO TUAPOMOHUTOPHOM HACAJIKH Oy PATCA
paananbHblEe KaHAIBI JUIMHOM 10 100 M. JIOKIaT9NKN
OTMETHJIN IEPCIIEKTUBHOCTD €€ IPUMEHEHNUA HA
YKPAUHCKUX MECTOPOXKIEHUAX HEPTHU U I'a3a.

ITos1 OBEPTOH B CBOEU IPE3ECHTALIMHU «YBEINYCHUE
CKOPOCTH BBIHOCA (PIION/1a U3 CKBA’KHUHBI C TIOMOIIBIO
T'UOKOU TPYOBI> OITHUCAJI OCHOBHBIE IIPEUMYIIECTBA 3TOU
TEXHOJIOTUH, 4 TAKXKE UCIIOIb3yEMOE OOOPYIOBAHUE U
ycTaHoOBKY THKT B ckBakuHe. [1os1 TakKe ce1an JOKIIa
O BO3MOKHOCTAX U IIPEUMYIIECTBAX TPYOOIIPOBOJHOI'O
430THOTI'O CEPBHCA U CITOCOOAX PEMIEHUSI IIPOOIIEM 1O
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Presentation «Capillary coiled tubing» made
by Koos Frieling, business development manager
of Cail Services, was devoted to advantages
of capillary coiled tubing application. Among
the main advantages of capillary coiled tubing
strings he mentioned increasing of inflow rate,
reduction of repair operations number, simplicity
in installation and operation, cost cutting due to
more effective utilization of chemicals and others.
In addition the speaker described equipment
in service and capillary coiled tubing suspension
systems, which allow to suspend coiled tubing
both through the wellhead and by means of
special system with adaptive cartridge
relief valve.

Representatives of Radial Drilling Services Inc. —
Sergey Faerman, chief operating officer, CIS
countries, and Yuriy Dyrin, regional manager, CIS
countries — made a report about radial drilling
technology developed by their Company, which
is used in Russia since 2003. The principle of
this technology consists in cutting a window
in production string and utilization of this
window for radial drilling (of holes up to 330 ft.in
length) with the help of jet nozzle. The speakers
mentioned a great potential of this technology at
Ukrainian oil and gas fields.

Paul Overton in his presentation «Increasing
of washover velocity of well fluid with the help
of coiled tubing» described the main advantages
of this technology, as well as the corresponding
equipment and coiled tubing unit that can
be used. Paul also made a report about the



06€ECIEYEHHUIO LIETIOCTHOCTH TPYOOIPOBOJOB.

B OT/I€IBHOM TPE3EHTAIUU CIIENUATHUCT KOMIIAHUH
Coil Services onucas TEXHUYECKHUE BO3ZMOKHOCTH
TEXHOJIOTUHU 1 O60PYAOBAHUSA /IS IPOBEAECHU S
MHorocraguunoro I'PIT Mongoose.

VHXHUHUPUHTY IPU IPOBEAECHUH PAOOT C FTHOKOM
TPyOOI, 2 TAKKE HEOOXOJUMOCTH IPOBEJCHUS
KOPPEKTHBIX pacdeToB npu paborte ¢ 'HKT B CKBaKMHE
OBbLIa IOCBAIIEHA €IIE€ OfJHA IPE3EHTAUA AHJIpEs
CruBaka. B Hell OH TaK’Ke OIHMCaJI COBPEMEHHDBIE
TEXHUYECKUE CPENCTBA /I KOHTPOJIS IAPAMETPOB
pabouero Nporecca B pEXKUME PEATIBHOIO BDEMEHH
Y CPABHEHUS UX C PACYETHBIMU IAPAMETPAMH,
MOJYYEHHBIMU ITPH MOAEIUPOBAHUHU ITPOLIECCA.

3aKJIIOYUTENbHAS IPE3EHTALNA [NTABHOI'O UHXKEHEPA
komnanuu «I[IJJHK Ceris Bes» Muxania OyTyiMbl
OBLIa TOCBANIEHA TEXHUYECKOMY OCHAIIIEHUIO
MNPEACTABIAEMON UM KOMIIAHUH, B YACTHOCTH,
OCHOBHBIM XaPaKTEPUCTUKAM UMEIOIIETOCA 6yPOBOTO
060PYIOBAHNA U UHCTPYMEHTA.

3aBepIINIICA CEMUHAP AEMOHCTPALIUEN
YCTAHOBJIEHHOT'O HA YIULIE OOOPYAOBAHUA KOMITAHUH
«JTIHK CetiB Besr» — KONTIOOMHTOBOM U a30THOM
YCTAHOBOK.

IJ1aBHBIN UTOT IIPOLIEAIIETO MEPOIIPUATHA — TO,
4TO €T0 MOCETUIHN NTPEJCTABUTENIN IPAKTUIECKU BCEX
HEPTETA30400bIBAIOIINX NPEANPUATUI YKPAUHBI,

4 3TO MO3BOJAET HAAEATHCS, YTO B OIHMKANIIEM
OyayieM HoBble TexHonoruu ITHIT ¢ npuMeHeHneM
KONTIOOMHIA IPUJYT U HA YKPAMHCKHUE MECTOPOXKACHUA
YIJIEBOAOPOAOB. ©

Cepreri TOPIIAYEB, <BpeMs KOTTIOGHHT >

possibilities and advantages of pipeline nitrogen
service and methods of solving the problems
connected with pipelines integrity maintaining.
Finally he described technical capabilities of
Mongoose technology for multistage hydraulic
fracturing.

Another presentation by Andrey Spivak was
dedicated to engineering during coiled tubing
operations and the necessity of making correct
calculations when dealing with coiled tubing
string lowered into well. There he also described
up-to-date technological tools for real-time
monitoring of work process parameters and
comparison of them with design parameters
obtained during process simulation.

The final presentation made by Mikhail
Futujma, chief engineer of PNDK Save Well, told
us about technological infrastructure of the
above-mentioned company, particularly about
the basic characteristics of available drilling
equipment and tools.

The activity ended with demonstration of
coiled tubing and nitrogen units of PNDK Save
Well Company, which were situated in the street.

The main outcome of this activity consists in
the fact that it was attended by representatives
of almost all 0il and gas producing companies of
Ukraine. It gives hope that in the nearest future
new technologies of oil recovery enhancement
with coiled tubing utilization will come to
Ukrainian hydrocarbon fields. @

Sergey TORPACHEY, Coiled Tubing Times
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PUAMALLL:

nepBan fAeCATUNEeTKA

FIDVMIASH

Marks Its Tenth Anniversary

BIHE 6peH/ «PUAMAIT> XOPOIIO U3BECTEH BCEM, KTO
CBSI32H C HE(PTETA30BBIM CEPBUCOM.
W He Tonpko B Poccuu u CHI, HO U 1a1€KO
34 UX NPEJEIAMU — BE3JE, IJIE€ JOOBIBAIOT YEPHOE U
rony60€e 30710TO, CTAHOBAIIEEC /IS YEJIOBEYECTBA
BCE ApAroleHHEE.
C3A0 «@duamain» B uroiae 2011 roga
OTIIPA3THOBAJIO CBOM II€PBBIN KPYIJIBIH
r06r1ed — 10 s1eT! B mpecce KOMITaHUIO TPUHSTO
YIIOMHUHATD YK€ UCKIIOUYUTEIBHO C IPHUCTABKOM WINJED
B IIPOM3BOJCTBE UHHOBALITMOHHOT'O OOOPYIOBAHUA JIJIS
HE@PTEra30BOro CEPBUCA». PUAMAII ABIAETCA BEAYIIUM
B EBpaszuu npousBogUTEIEM KOJNTIOOMHIOBOM TEXHUKH.
Ha cerogHAnIHuM JeHb 75% KOJXTIOOHMHIOBBIX
YCTAaHOBOK, padoTraromux B CHI, npou3BeIeHO
C3A0 «®duamaii».
AHaIOrnYHOE O60PYAOBAHUE TPOU3BOIUTCS
TONBKO B Kanaze u AMepuke. Bcsa npoayKkius
C3AO «PugMa» — pe3yabTaT HAy4YHO-TEXHUYECKUX
Pa3paboTOK COOCTBEHHOI'O KOHCTPYKTOPCKOI'O 6I0PO.
IIpeanpuaTue BbITYCKAET IPAKTUYECKU ITOIHbBIH
CIEKTP BBICOKOTEXHOJIOTUYHOT'O OOOPYIOBAHUSA JIJIS
CEPBUCHBIX PA60OT, B TOM YHCJIE KOJITIOOMHI'OBBIE
YCTAHOBKHU BCEX THUIIOB (JIETKOTI'O, CPEAHETO U TAXKEIIOT'O)
JUIA paboThI HA CYIIIE M HA MOPE, C THOKOU TPyOOIt OT 19 0
89 MM, IPOTUBOBBIOPOCOBOE OOOPYIOBAHNE, HACOCHBIE,
430THBIE Y [IEMEHTUPOBOYHBIE ATPETATHI, KOMIUIEKCHI 15
TUAPOPA3PHIBA IIACTA, B TOM YHCJIE HACOCHBIE YCTAHOBKH,
CMECUTEJIBHBIE AT PETATHI, MAIITMHBI MAHU(OJIBJIOB,
CTAHILIMU KOHTPOJIA YIIPABJIEHUA, TO3ATOPBI U
TPAHCHOPTHUPOBIIUKH IPONITAHTA, TUAPATAIIMOHHbBIE
YCTAHOBKHU U IPyroe 060PYyAOBAHUE.
W HBIMM CJIOBAMH, «BCE U3 OJHUX PYK» /11 OPraHU3ALIUNA
U OCHAIIICHU I BBICOKO(D(PEKTUBHOI'O CEPBUCHOT'O
OU3HECA, C FAPAHTHUECH TOYHOI'O B3AUMOJCHUCTBUS 1
BBICOKOI PE3YIBTATUBHOCTU KAK OTAEIbHBIX €IMHUALL,
T4K U BCEI'O KOMILJIEKCA OOOPYIOBAHUS B LIEJIOM. DTO
OY€HD BAXKHO /15 CO3/1aBAEMBIX HBIHE MHOTMIMU
CTPAaHAMU HAIIMOHAJIBHBIX CEPBHUCOB, 4 TAKXKE JIJIS1 HOBBIX
HEOOJIBIINX CEPBUCHBIX KOMITAHUI.
TOJNBKO 34 HOCJIEAHYE IISTH JIET OBLJIO Pa3pab0TaHO,
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idmash brand is currently well known to

everybody who is related to oil and gas service

sector. It is well known not only in Russia and
CIS, but also far abroad — in every place where people
produce oil and gas that become more and more
valuable for the mankind.

In July 2011 Fidmash celebrated its first
anniversary — 10 years! In the press the company
is always describes as a “leading manufacturer of
innovative equipment for oil and gas service sector”.
Fidmash is a leading manufacturer of coiled tubing
equipment in Eurasia. For the moment, 75%
of coiled tubing units operating in the CIS
countries are produced by Fidmash.

Similar equipment is produced only in Canada
and the United States. All the Fidmash’s products are
the result of research and development work of the
company’s own design bureau.

The company produces the whole range of high-
tech equipment for service works, including all types
of coiled tubing units (light, medium and heavy)
meant for offshore and onshore operation with a
coiled tube from 0.748 to 3.504 inches in diameter,
blowout preventing equipment, pumping, nitrogen
and cementing units, hydraulic fracturing hardware
systems including pumping units, blenders, manifold
machines, control stations, dosing and proppant
transporting machines, hydration units and other
equipment.

In other words, Fidmash is a one stop company
where one can purchase all the necessary equipment
to organize a successful business in oil and gas
service sector. One can also be sure that both
separate equipment units and the whole equipment
complex will work properly and efficiently. This is
very important for the national oil and gas service
systems, which are currently being established in
many countries, as well as for new small service
companies.

Only over the recent five years more than 150
units of high-tech equipment were developed,



MPOU3BE/ICHO U BHEAPEHO B IKCILTyaTauio 6onee 150
€ITMHUIL] BBICOKOTEXHOJIOTUYHOI'O OOOPYAOBAHUS, B 3 pa3a
BBIPOCJIA YUCICHHOCTD IIEPCOHAJIA U 6OJIEEC YEM B 5 pa3 —
06'BEMBI PEATTU3AIUY, PACITHPUINCH U TOSIBUIUCH HOBBIE
PBIHKHU COBITA BBIITYCKAEMOM TPOAYKIITUH.

O6opyaosanue npousBogcTsa C3A0 «Pugman»
YCIIEITHO UCMIOJIb3YETCA TAKUMU HE(PTE- U
ra30/100bIBAIOITUMH BEPTUKAIBHO UHTETPUPOBAHHBIMU
KOMOAHUSAMY, Kak ['asnpowm, JIykoiin, PocHe(dTb,
CypryrHedreras, TatrHed1s, bamHuedTs, benropycHedTh,
VkpHa(dTa, YKPrazoqoowua, Y36ekHedpreras u gp.

KauecTBO 060pYAOBAHUSA YIOBJIETBOPSAET MUPOBBIM
craggapTaM. Okono 40% nNpon3BeEHHON TEXHUKHU
IKCIUTYaTUPYETCSA BEAYIIMMU MUPOBBIMU CEPBUCHBIMH
KOMIAHUAM, TAKMMH Kak Schlumberger, Baker Huges,
Weatherford, KOTOpBbIE, KAK U3BECTHO, OTIANYAIOTCS
TEM, YTO UCIONIB3YIOT TOJIBKO O4EHb KAYECTBEHHOE
MHOTO(DYHKITHOHAJIBHOE OOOPYAOBAHUE.

CepBUC U TEXHUYECKAA HOAJEPKKA TOCTABIAEMON
C3A0 «Dupman NpOAYKIIMN OCYIIECTBIAIOTCA 24 9aca B
CYTKH 7 JJHEH B HEJIEIIO HE3ABUCUMO OT I'OZJd BBIITYCKA TOU
WJIU UHOU €IUHUILIBI.

O NPOLWJIOM U HACTOALLEM

...A HAYMHAJIOCH BCE B YK€ AaJIEKOM 1998 rony;,
Koraa benopycckurt ponz pasBuTHA U NOAAECPKKA
U300PETATENBCKOU AeATENBHOCTH (P ]) MHUIITUHUPOBAI
npoeKT «KonTIo6MHI». Ha TOT MOMEHT B Poccuu HaJl 3TOM
TEMOU PabOTAIO HECKOJIBKO KOHCTPYKTOPCKUX I'PYIIIL, HO
MPOU3BECTU TEXHUKY, KOTOPAsl YCIENTHO KOHKYPHPOBAIA
OBI C AMEPUKAHCKUMHU U KAHAJACKUMHU aHAJIOTAMH,
HE MOJIY4aI0Ch, OPraHU30BAHHOI K TOMY BDEMEHU
I'pynne O/ yaanoch NEPEIOMUTD 3Ty CUTYALUIO, HE
TOJBKO CO3/1aB IIEPBYIO JEUCTBYIOMYIO KOITIOOMHTOBYIO
YCTAHOBKY, HO U COKPATHB JIO OJJHOT'O I'OJ1a IyTh OT
UJIEU JIO YCIIEMTHOI'O UCIIBITAHUA TOTOBOT'O OIBITHOT'O
o6pasua. OTOT TUTAHTCKUH, 6€3 IPEYBETNYEHHUS, II1aT
OCYIIECTBHIIA KOMAH/Id MOJIOABIX ¥ AMOUIIMO3HBIX, HO YK€
MMEIONUX OIBIT PA6OTHI HA OEJIOPYCCKUX NPENNIPUATHAX,
CIIEUANNCTOB B OOIACTH NPOEKTUPOBAHUSA U
MPOU3BOACTBA MAITMHOCTPOUTEBHON TEXHUKH, }

jubilees

ITompeoumenscran kongepenvyusn — 2008 |
Consumer's Conference — 2008

manufactured and put into operation. The number
of personnel has increased three-fold; sales volumes
have increased more than five-fold. Over this period
of time the company has expanded and entered new
sales markets.

Equipment manufactured by Fidmash is
successfully operated by such vertically integrated
oil and gas companies as Gazprom, Lukoil, Rosneft,
Surgutneftegaz, Tatneft, Bashneft, Belorusneft,
Ukrnafta, Ukrgazodobycha, Uzbekneftegaz and
others.

The quality of equipment meets international
standards. About 40% of the equipment
manufactured by the company is operated by the
world’s leading service companies like Schlumberger,
Baker Huges, Weatherford, which, as is well known,
use only high-quality multifunctional equipment.

Fidmash provides 24/7 servicing of the sold
equipment and technical support irrespective of the
production year of this or that equipment unit.

THE PAST AND THE PRESENT

..Company’s history started back in 1998 when
Belarusian Fund for Development and Support of
Inventive Activities (FID) initiated a Coiled Tubing
Project. At that moment several design groups
in Russia were working on this subject, but they
could not produce equipment competitive with
the American or Canadian analogs. FID Group,
established by that time, managed to turn the tide.
They did not only produce the first operating coiled
tubing unit, but they have passed the whole way from
an idea to successful testing of a prototype CT unit
over the period of only one year. This really giant
move forward was made by a team of young and
ambitious, but already having working experience
at Belarusian enterprises, specialists in the field
of design and manufacture of machine building
equipment. The majority of these specialists became
the main staff of Fidmash’s design bureau later on.

Firs domestic coiled tubing unit was named RANT }

Ne4—5 (037) Centsiops / September 2011 119



Koamio6unzoean ycmanoexa MK30T-60
CT unit MK30T-60

OOJIBITUHCTBO KOTOPBIX MMO3/THEE CTAJIO OCHOBOH
KB C3AO «®umai»,

IlepBas KOJNTIOOMHIOBAs YCTAHOBKA OTEYECTBEHHOI'O
NPOU3BOACTBA Ha3bIBasach PAHT10.01M. Ha arperar
OblJIA yCTAHOBJIEHA 6€3MY(PTOBAA JJIMHHOMEPHA TPYyOa
JUAMETPOM 33,5 MM U JUTUHOI 2700 M. YCTAaHOBKA
ObLIA TOCTaBJIEHA B [A3IPOM, TOKA3a/14 BBICOKYIO
3(pPEKTUBHOCTD U OKYITHJIACh MEHEE YEM 34 TPH
mecsana. B 1999 rony cienpnanuctramu [pynnsr G/
ObLIA CIIPOEKTHUPOBAHA CIEAYIONAs YCTAHOBKA — M10),
KOTOpas 00m1ajaia ps/JoM 3HAYUTEIbHBIX IPEUMYIIECTB
o cpasHeHuIo ¢ PAHT 10.01M. C ycTaHOBKOI M10
CYILIECTBEHHO COKPATUIACH IPOJOIKUTEIBHOCTD
oneparny, NOBbICKIACH 3(P(PEKTUBHOCTD BBITIOTHIEMBIX
PaboT. DTO 6BLI CYIIECTBEHHBIA IPOPHIB B IPOU3BOJICTBE
YCTAHOBOK JIETKOM CEPUH.

Koncrpykropst I'pyninbt @K/l HE OCTAHOBHUIJIMCH HA 9TOM
3TANE U NPUCTYITUIN K CO3[JAHUIO YCTAHOBKU CPELHET
CepUHU C yCUJIUEM MHXKEKTOPA O 24 T, C JUAMETPOM
TPYOBI O 50 MM. DTH arperaThl NIPEJHA3ZHAYAINUCH
JULA TIPOBEJIEHUS BCETO KOMILIEKCA PEMOHTHBIX U
BOCCTAHOBUTEJIBHBIX PA0OT B CPEAHUX U INTYOOKHUX
CKBaKMHAX.

B 2001 roay I'pynmioi ®HU/I c npuBJI€ICHHUEM
HHOCTPAHHOI'O HHBECTOPA GBIJIO CO3TAHO
CIEITHATH3UPOBAHHOE IIPOEKTHO-
IIPOHU3BOJACTBEHHOE NIpeanpuiaTue «Pugman,
IIPpEeTHA3ZHAYEHHOE L)1 CEPHHHOIO IIPON3BOIACTBA
KOJITFOOMHI'OBBIX YCTAHOBOK.

3a repBbIE TOABI JEATEIBHOCTU KOMITAHUH
(c 2001-ro o 2005-i1) 6611 pa3paboTaH TUIOPA3MEPHBII

120 Ne4-5 (037) Centsiops / September 2011

10.01M. It was equipped with a long flush-joint tube
1.319 inches in diameter and 8,858 feet in length. The
unit was supplied to Gazprom, proved its efficiency
and paid off in less than three months. In 1999

FID Group specialists designed next CT unit — M10
that had a number of advantages in comparison

with RANT 10.01M. M10 unit allowed considerably
reducing duration of operations and increasing the
efficiency of works. This was a breakthrough in the
production of light series units.

FID Group designers did not stop at this stage and
started creation of a medium series unit with injector
pulling capacity up to 52,910 pounds and tube
diameter up to 1969 inches. These new units were
meant for the whole range of repair and recovery
operations in medium and deep wells.

In 2001 with the participation of a foreign
investor FID Group established a specialized
design and production enterprise Fidmash
meant for series manufacturing of coiled
tubing units.

During first operational years (from 2001 to
2005) the company designed a series of coiled
tubing units of different classes with injector pulling
capacity from 22,050 to 99,210 pounds installed on
different chassis, semi-trailers as well as in modular
modification (including CT units for offshore drilling
platforms). Together with the CT units the company
designed and manufactured blowout preventing
equipment and other auxiliary equipment (coiled
tube respooling unit, different modifications of



A KONTIOOMHT'OBBIX
YCTAHOBOK Pa3JIMYHBIX
KJIACCOB C TATOBBIM
YCUIHUEM UHXKEKTOPOB OT
10 10 45 T HA Pa3/IUYHBIX
IIACCH, TOMYIPULIENIAX U

B 6JIOUHOM HCIIOJTHEHUU
(B TOM YHCJIE U [T
MOPCKHUX GyPOBBIX
w1aTopM). B koMiiekce
C KONTIOOWMHIOBBIMU
YCTAHOBKAMH OBLIIO
CIIPOEKTUPOBAHO

Y1 U3TOTOBJIEHO
IPOTUBOBBIOPOCOBOE U
JPyroe BCIIOMOI'aTEIbHOE
060PyJOBAHUE
(YCTaHOBKU A1
MEPEMOTKHU TPYOBI,
YCTBEBBIE COOPHBIE
OCHOBAHUS PA3JIUYHBIX
MOAX(DUKAIUI, IVIOMA/IKH
MOHTAKHBIE CKBA)KMHHBIE
M T.I1.). b1 CO3AHBI
KOJITIOOMHTOBBIE
YCTAHOBKH, IIO3BOJIAIONINE
MPOU3BOAUTD B TOM UYHCJIE U OYPOBBIE PAOOTEL

BeIntyckaeMas IpeAnpUATHEM IPOLYKIIUA
HEINPEPBIBHO COBEPIIEHCTBOBANACH. He moaTBEepAMBIIIE
K44€CTBO KOMIUIEKTYIOIINE 3AMEHAINCH HA 60Jee
HAJIE’KHBIE OT BEYIIUX MHUPOBBIX IPOU3BOAUTENIEH,
NPUMEHSAIACh MHHOBAIIMOHHBIE DEMEHU, TTO3BOJIUBIINAE
OPHEHTHPOBATHCA HA IKCIIOPT. B 2004-M rogy neEpBeIMU
MOKYIIATEIAMU NPOAYKINY Puamania 3a npeaeaaMmu
CHT cranu SMAPE u Schlumberger. Beixo Ha MUPOBOI
PBIHOK IIPOJAUKTOBAJI HOBBIE TPEOOBAHM A, KOTOPBIE
OBLIN YCTIEITHO BBITIOJIHEHBL. BbIJIN ITIPUMEHEHBI 60JIEE
3(pPeKTUBHBIE KOHCTPYKTHUBHBIE PEMEHHN A, KOTOPBIE
MOABUJIUCH B PE3YJIBTATE PA6OTHI C MEXKIYHAPOJHBIMUA
CEPBUCHBIMU KOMITAHUAMH.

C 2004 roga HA49aTO OCBOEHME BBIITYCKA OCHOBHOI'O
Ha60pa YCTAHOBOK JIJIs1 OCHAIeHU (piotos ['PIT.
Hcnionp3ys IepeioBON ONIBIT MUPOBBIX JIN/IEPOB, ObLIN
CO3/1aHbl HACOCHBIC YCTAHOBKU Ha 6a3€ I1ACCU UJIN
TOJIYIIPULIETIA, ITPOIIITAHTOBO3BI U ITPOIIIAHTONOAATYUKA
Pa3IUYHBIX TUIIOPA3MEPOB U UCTIOJTHEHUH,
CMECHUTEIBHBIC YCTAHOBKH (OJICHEPBI), OJIOKU
MaHUDOIBAOB, CTAHIIAN KOHTPOJIA U YIIPaBaeHu. HbiHe
DuMal NPOU3BOAUNT IOJIHBIN KOMIIJIEKC OOOPYIOBAHUS
JULA TUJIPABJIMYECKOTO PA3PhIBA MIACTA.

CaMBIM 3HAYHUTEJIbHBIM COOBbITHEM 2005 roga
CTAJIO MOABJIEHHE HOBOI'O HHBECTOPA — KOMIIAHHH
NATIONAL OILWELL VARCO (NOV). Ecnu
NpeAbIAYIIE MHBECTOPDI PA60TAIN HA YPOBHE JIUIIb
(PHUHAHCOBOM ITOJJEPKKHU, TO PYKOBOACTBO NOV cTasio
AKTUBHO U 3(P(PEKTUBHO IPUHHUMATD YI4CTHUE BO BCEX
cpepax gearenpHOCTU PUaMAIIA: TEXHUYECKOH,

ITyckonanaoxka Koamioounz060ii ycmanosxu. Bypzas, 2007
At the CT unit commissioning and start-up. Burgaz, 2007

wellhead substructures, well mounting pads, etc.).
Coiled tubing units able to perform drilling works
were also built up.

The company’s products were constantly
improving. Components that are not compliant
with the quality standards were replaced with
more reliable ones produced by world’s leading
manufacturers; innovative solutions were applied
allowing the company to tap export markets. In 2004
SMAPE and Schlumberger became first buyers of
Fidmash’s products from outside the CIS. Fidmash’s
entering the international market imposed new
requirements that were successfully fulfilled. More
efficient structural solutions that appeared as a result
of working with international service companies
were applied at Fidmash.

In 2004 Fidmash started production of the main
range of equipment for hydraulic fracturing. The
company used best international practice to create
pumping units installed on chassis and semi-trailers,
proppant carrying vehicles and proppant feeder
units of different types and modifications, blenders,
manifold blocks, control stations. Currently Fidmash
produces the whole range of equipment for hydraulic
fracturing.

Coming of a new investor - NATIONAL
OILWELL VARCO (NOV) - was the most
significant event in 2005. While previous
investors were simply providing financial support,
NOV management started to actively and effectively
participate in all spheres of Fidmash’s activities:
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MAapPKETUHT'OBOMH, IIPOU3BOICTBEHHOU, KAIPOBOM U JIP.
HOBBI¥T MFHBECTOP NPUBHEC CBOU BBICOKUE CTAH/IAPTHI
Ka4eCTB4, KOTOPBIM OTHBIHE NPOAYKLIUA Puamana

technical, marketing, production, HR and others.
New investor introduced its own high quality
standards, and from that moment Fidmash’s

JIOJI?KHA ObL/IA COOTBETCTBOBAT.

C MmoMeHTa nHTerpanuu ¢ NOV 6bu1a IPpOU3BEJCHA
KapJUHAIbHAS MOACPHU3AI U PA3PAOOTAHHOIO PAHEE
KOJITIOOHHT'OBOT'O U JJPyTOTO O60PYIOBAHM . BHEIPEHBI
TEXHUYECKHUE PEMIEHU S, UCIIOJIb3YEMBIE 3aPYOCKHBIMHU
JIMJIEPAMHU B IPOU3BOACTBE AHAJIOTUYHOM TEXHUKU, YTO
MO3BOJINJIO 3AMETHO ITOBBICUTD KAYECTBO U HAZIEXKHOCTD
060PYNOBAHMSA, A TAKXKE YIYYIIUTD €TI0 IOTPEOUTENTBCKHE
CBOUCTBA. PazpaboTanbl MOAU(pUKALTH OO0OPYAOBAHUS,
COOTBETCTBYIOIINE UHUBU/YAIbHBIM TPEOOBAHUAM
U3BECTHBIX MUPOBBIX CEPBUCHBIX KOMITAHUN. Takxe
npu noaaepKke NOV pazpabOTaHbI M 3aYIIEHDI B
MPOU3BOACTBO HOBBIE BU/BI PA3JIMYHBIX YCTAHOBOK
BCIIOMOTATEIBHOI'O HA3HAYEHUSL.

C 2008 roga ®uaMan pa3BuBaeT HAIIPABICHUE Since 2008 Fidmash has been developing its own
COBCTBEHHOTO TPOU3BOJCTBA PA3TUYHbBIX SJIEKTPOHHBIX production of different electronic systems and
CHCTEM U YCTPOMCTB. devices.

B nocnegnue roast (2010-2011) ocBOEHO HOBOE Over the recent years (2010-2011) Fidmash
JUISL KOMITAHUU OOOPYAOBAHUE: IIEMEHTUPOBOYHBIE mastered the production of new types of equipment:
YCTAaHOBKH, 430THBIC YCTAHOBKH MCITAPHUTEIBHOI'O cementing units, evaporation-type nitrogen units,
THIA, MOOWJIBHBIE HACOCHBIE YCTAHOBKH PA3JIMYHOIO mobile pumping units for different applications.
HaszHadeHu. [IponcxoauT pacupeHne HOMEHKIIATY Dbl The company is expanding the range of hydraulic
o6opynoBanud s ['PIT pa3amMyHbIM BCIIOMOT'ATEIBHBIM fracturing equipment by production of different
o60pynoBaHuEM. CO3/1aI0TCA NEKTPOHHBIE CUCTEMBI auxiliary units. The company creates electronic
YIPAaBIEHNA U ABTOMATU3AUH TEXHOJIOIMIECKUX control systems and process automation systems for
IIPOLIECCOB BBIIIYCKAEMOI'O O00PYAOBAHUSL. [IpofoKkaeTcs the manufactured equipment. Fidmash continues
COBEPUICHCTBOBAHUE KOJITIOOMHIOBOM TEXHHUKH, improving its coiled tubing equipment; it uses
TIPUMEHSIIOTCS PA3JIUYHBIC IIACCH, B TOM YHCJIE different chassis, including foreign-made ones.
3apyO6EKHOIO IPOU3BOJCTBA. All the equipment manufactured by Fidmash

Bce Beinyckaemoe C3A0 «@uamMant» 060pyAOBaAHHE undergoes a set of tests, mandatory certification
IIPOXOANUT KOMILJIEKC HEOOXOAUMBIX UCITBITAHUH, for compliance with the technical regulations,
00513aTEIbHYIO CEPTU(PUKALINIO HA COOTBETCTBUE industrial safety expert review and has all the
TPEOOBAHUAM TEXHUYECKHUX PEIVIAMEHTOB U necessary permits for its further registration and safe
HOPMATHUBHBIX JIOKYMEHTOB, 3KCIIEPTU3Y IPOMBIIIJIEHHOU operation. All the new developments are patented.
6€30ITACHOCTU U UMEET BCE HEOOXOJUMBIC
paspemuTeNbHbIE JOKYMEHTDI 115 €T'0 JAJIbHENIIEN
IOCTAHOBKHU HA y4eT 1 6€30I1aCHOM IKCILTyaTalluu. Bece
HOBBIE PA3PAOOTKH 3aITATEHTOBAHBIL.

products had to comply with such standards.

After integration with NOV all the previously
developed coiled tubing and other types of
equipment were modernized. Fidmash introduced
technical solutions used by foreign leading
companies manufacturing similar equipment. That
allowed Fidmash remarkably improving quality
and reliability of the equipment and improving
its consumer properties. Models of equipment
complying with the individual requirements of
renowned international service companies were
developed. With the assistance of NOV new types of
auxiliary units were developed and their production
was launched.

QUALITY MANAGEMENT SYSTEM
AND AFTERSALES SERVICING

In 2002 a strategic decision was made to introduce
management system based on international
standard ISO 9001:2000. This was done in the
shortest possible time. On June 26, 2003 Russian
Register Certification Association recognized
Fidmash’s quality management system as compliant
with the requirements of an international standard
ISO 9001:2000. The company also planned to
receive certificates of international certification
organizations and in June 2006 Fidmash was
successfully certified by SAI Global.

Market economy determined the direction of
quality management system improvement. In 2010
the company set a new strategic objective — to
improve quality management system and undergo
certification in the American Petroleum Institute
for compliance with the specification of quality

O CUCTEME MEHEADKMEHTA KAYECTBA
N CEPBUCHOU NOAAEPXXKE NOTPEBUTEJIA
B 2002 rogy 66110 IPUHATO CTPATETUUECKOE PEMIECHUE
O CO34AHUIO CUCTEMBI yIIPABJICHUS IPEATIPUATUEM HA
6a3€ MEX/IYHAPOAHBIX CTaHAAPTOB cepuu ISO 9001:2000.
[TocTaBneHHAs 32/ja4a ObLIA PEAIIM30BAHA B KpAaTYaUIIIHe
CPOKU. ACCOLIMAIUEN TTO CEPTUPUKATUHN «PyCcCKUI
Peructp» 26 uions 2003 rojia CUCTEMA MEHEKMEHTA
KkauecTBa C3AO «Puaman» 661712 IPU3HAHA
COOTBETCTBYIONICH TPEOOBAHUIM MEXKYHAPOJAHOTO
craggapTa ISO 9001:2000. et HaMeYeHbI HOBBIE 34/JA4H,
B YACTHOCTHU O CEPTUMPUKAITUYU CUCTEMBI C IPHUBJICUCHHUEM
VIKE MEKAYHAPOJHBIX CEPTUPUKAITMOHHBIX OPTAaHU3AITUH,
u B rtoHe 2006 roza 6p11a IPOBE/ICHA YCIICIITHAS
ceprudukaimsg komnanuer SAI Global.
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YC10BU A PRIHOYHOM 3KOHOMUKU IIPELOIIPEAEIUIN assurance programs in oil, petrochemical and gas
HOBOE€ HAIIPABJICHUE B YJIyUYIIEHUU CUCTEMBI industry (Spec. API/ISO TS 29001).

MEHE/KMEHTA KadecTBa. B 2010 rogy 66114 HOCTABIEHA On June 24, 2011 after the conduct of all the
CJIEAVIONIASI CTPATETUYECKAS 32/1a4d — [IPOBEJCHHIE necessary audits the company’s management system
JIOPA6OTKHU CUCTEMBI MEHE/PKMEHTA KA4ECTBA U was certified (was registered as compliant with Spec.
HOCIEAYIOMEN CEPTU(PUKALTUN B AMEPUKAHCKOM API Q1) and received three APIQR certificates:
MHCTUTYTE HE(PTH HA COOTBETCTBUE CIIEITU(PUKAIITUN * API Specification Q1

IPOrpaMM OOECTIEUEHH I KAYECTBA B HEPTIHOM, * ISO/TS 29001

HEPTEXUMHUYECKON U ra30BOM IPOMBIIIEHHOCTHA * ISO 9001:2008

(Spec. API/ISO TS 29001). The next objective is to receive API Specification

24 nioH: 2011 roga 1o UToraM IPOBEJEHHBIX 16A and API Specification 6A certificates.

AyJUTOB CHUCTEMA MEHE/PKMEHTA KA4E€CTBA ObLIA Introduction of the quality management system
CepTUPULIUPOBAHA (TIOJTYYHJIA PETUCTPALIHIO HA and its continuous improvement yields quite tangible
COOTBETCTBHE TPEOOBAHUAM CTAHAAPTA AMEPHUKAHCKOI'O results. Thus, due to improvement of products quality,
UHCTUTYTA HE(PTH Spec. API Q1) 1 nony4dmnia Tpu the number of non-conformities detected during
ceprudukara APIQR: equipment operation has considerably reduced

* API Specification Q1 (8-time reduction from 2006 to 2011).

* ISO/TS 29001 This helped not only to increase satisfaction level

* ISO 9001:2008 of the company’s customers but also to save funds

CIieIyIommnui HAMEUYEHHBIN K pEaIn3a1 iy mar — due to more than a two-fold reduction of warranty
CepPTU(MUKALNA BBITYCKAEMOM TPOAYKIIUYN HA service costs.

COOTBETCTBHE TPEOOBAHUAM CTAHIAAPTA AMEPHUKAHCKOI'O Provision of support to the clients during and after
nncruTyTa Hedtr API Specification 16A u API Specification 6A. the warranty period also played an important role.

BHegpeHne cucTeMbl MEHEPKMEHTA KAYECTBA U Over the recent years the service department
€€ IMMOCTOAHHOE YCOBEPIIEHCTBOBAHUE TA€T BIIOJTHE was almost completely renewed. Currently this
OIIYTHUMBIE PE3YJIBTATHL TaK 32 CUET YyIydIIEHU KA4ECTBA department employs highly-qualified specialists
NPOAYKIIMU IIPOU3OILIO 3HAYUTEIBbHOE CHIKEHUE who have extensive practical experience in technical
(3a mepron 2006—-2011 rosoB B 8 pa3) HECOOTBETCTBUIA, maintenance of the equipment manufactured by the
BBISIBJISIEMBIX ITPH AKCIUTYATAIINH, UTO HE TOTBKO company. The company introduced a system when
TOBBICHJIO YPOBEHb y/IOBJIETBOPEHHOCTHU NOTPEOUTES, service department employees specialize in certain
HO U TTIO3BOJINJIO COKOHOMHTB (PUHAHCOBBIE PECYPCHI types of equipment — from assembly and acceptance
NPEAIIPUATUS 3 CYET CHUKEHU S 3ATPAT HA TAPAHTUHHOE stage to putting into operation at the client’s
06CIy)KUBAaHUE 6OJICE YEM B [1BA Pa34. facilities (training, commissioning, etc.). Owing

Hemanyio poib B 3TOM CHIT'PaJIa OPraHU3AITH S to this, service department specialists who clearly
CEPBUCHOI HOAIEP)KKHU TOTPEOUTEIIS KaK B understand the peculiarities of equipment operation
TAPAHTUITHBIN, TAK ¥ B HIOCTTAPAHTHUUHBIH IEPUO] in certain regions are able to provide full-fledged
AKCIIYATAITUN OOOPYAOBAHMSL technical support to specific clients almost on-line.

3a nocneHUe rofbl ObLI IPAKTUYECKU IOTHOCTBIO However, aftersales service is not only highly-
O6HOBJIEH OT/Ie cepBuca. CErofHs 371eCh padOTAaIOT qualified specialists. This also includes technical
BBICOKOKBAJTHM(PUITUPOBAHHBIE CTICITUATCTHI, UMEIOIIUE support and continuous assistance to the clients
OOJIBIION NIPAKTUYECKUI OITBIT TEXHUYECKOI'O beginning with training and ending with informing
O6CTYKUBAHUS BBIITYCKAEMOTO IIPEATIPUSATUEM clients about new accessories and technical
060pyA0OBaHUA. BHEIpEHA CHCTEMA 3aKPETICHU solutions meant for previously manufactured
COTPYIHUKOB OT/EJIA CEPBUCA 32 KOHKPETHBIMU equipment. The company created and maintains
U3/IETIUAMU — OT COOPKY, IIPUEMKH /IO BHEIPEHUS Y a centralized spare parts warehouse. Currently
norpeéuress (0O0y4eHue, IyCKOHAIA/J09HbIE PAOOTHI Fidmash is working on establishment of regional
U T.1.). brarogaps aTomMy, CIEIMAINCTDI OTAEA CEPBHCA, spare part warehouses.

IMOHHUMAIOIIHUE TOHKOCTH IKCIIYATALUN B KOHKPETHOM The existing training system allows both training
PEruoHe, y KOHKPETHOTO NOTPEOUTEN S MOTYT OBICTPO young professionals in the basics of equipment

1 3(pPEKTUBHO OKA3ATh IIOJIHYIO TEXHUYECKYIO operation and upgrading qualification of the
HOAJEPKKY (PAKTUYECKU B OHJIANH-PEXKUME. experienced specialists.

OJIHAKO CEPBUCHBIE YCIIYI'U — 3TO HE TOJIBKO The company developed and proposes to its
BBICOKOKBAJIM(PULIMPOBAHHBIC CIIELIUAIUCTBL, HO U clients the modernization program meant for earlier
TEXHHUYECKOE OOECTICYEHHE, 4 TAKIKE ITOCTOSHHAS manufactured equipment. As a result, a consumer
NOAAECPKKA TOTPEOUTEIIS OT OOyIEHUS O gets equipment that is technically compliant with
UH(MOPMHUPOBAHHNA O HOBBIX TEXHUYECKUX PA3PAOOTKAX, the state-of-the-art requirements and current rules
KOTOPBIMU 32BOJI-U3TOTOBUTEIb TOTOB OCHACTUTD } and regulations. }
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BBIYIIEHHOE PaHee
obopygosanue. Co3jan

U NOJJEPKUBACTCA B
IOCTOAHHOM I'OTOBHOCTU
LEHTPATUZOBAHHBIN CKJIA[]
3ar4acTen. B HacTogmumn
MOMEHT BEYTCA PA6OTHI ITO
CO3/JJaHUIO PETUOHATBHBIX
CKJIAJIOB.

IIpepnaraemas cucrema
06y4YeHUS IOTPEOUTEIEA
HO3BOJISIET KAK OOY4aTh 43aM
paboTeI HA O60PYJOBAHUU
HOBUYKOB, TAK U1 MTOBBIIIATH
KBaJIM(PUKALIHIO YKE UMEIOIUX
OMBIT CHELTUATHUCTOB.

PazpaboTraHa ¥ npeIaracTcs
nporpaMma MOJEPHU3AH
paHee BBINYIIEHHOM TEXHUK.
B pesynbrare JaHHBIX paboT
NOTPEOUTEIIb TIONYYAET
0060PYAOBAHNE, TEXHUYECKU
OTBEYAIOIIEE COBPEMEHHOMY
YPOBHIO U TPEOOBAHUSIM
JEUCTBYIOMIUX IIPABHUJI U HOPM.

Ho caMbIM 3(D(PEKTUBHBIM
CIIocO60M O6MEHA OIBITOM
SIBJISIETCS >JKMUBOE OOIIEHUE.
[ToaTOMY IPEANPUATUE KAKAYIO BECHY IPOBOAUT
O4epPEAHYIO IOTPEOUTENBCKYIO KOH(pepeHvio. B 2011
r'O/ly COCTOSIJIACH VK€ CeIbMast TAKasl BCTpeuda. B mporiecce
KOH(EPEHIINHU JO NOTPEOUTENEN TOBOIUTCS MHPOPMAI U
I10 IOCJIEAHUM TEXHUYECKHUM Pa3pabOTKAM, OIBITY
3KCIUIYATANY OO0PYAOBAHUS, 1, YTO HEMAJIOBAXKHO,
crieuanrucTel C3AO «PuaMan» oay4aroT OOPATHYIO
CBs$I3b, KACAIOUTYIOCS AKCILTYaATAIINH OO0PY/I0BAHUS
B KOHKPETHBIX PETMOHAX, 4 TAKXKE PEJIOKEHUS 10
YIIyYIICHUIO KOHCTPYKIIMH U CUCTEMBI PA6OTHI B PAMKAX
CEPBHUCHOI'O OOCTYKUBAHUSL.

MABHOE BOITATCTBO - KAAPbI

HanoMHUM, 4TO ycex NpoeKTa «KOITIOOUHT» yKe Ha
CaMOM IEPBOU CTAAUM ObLI IPEJONPENEIEH UMEHHO
KOMAaH/IOU TAJIAHTIMBLIX KOHCTPYKTOPOB U MEHEIZKEPOB,
CYMEBIIHUX B KPATYAUIINE CPOKH Pa3paboTaTh
YHUKQJIbHYIO TEXHHKY U IIPEJCTABUTD €€ HA PbIHKE.

PuaMaII CO344€T U YKPEIUIAET CBOIO KOPIIOPATUBHYIO
KYyJIBTYPY, IPEBPALIAIONIYIO KOJUIEKTUB B KOMAHY
€TMHOMBINIIJIEHHUKOB. 3/IECH JIEJTAETCS BCE, UTOOBI
COTPYAHUKU MOITYYAJIU OT PA6OTHI HE TOIBKO
MATEPHUAIBHOE yIOBJIETBOPEHNUE, HO U YIOBOJIbCTBHE.
[TOBBIIIEHUE LIEHHOCTU PA00OYETr0 MECTA JIJISI KAXKJOTI'O
COTPYAHUKA CTPATETNYIECKH BAXKHO /14 IPEATPUATUS.
[ToaTOMY NOAJIEPAKUBACTCS ATMOCHEPA COTPYTHUUECTBA,
TBOPYECKOI'O OTHOIICHUS K CBOUM OOSI3AHHOCTSIM,
TOHUMAHUS KAKIbIM (DHUIMAIIEBIEM 3HAYEHUSI CBOETO
BKJI4/1d B KOHEYHBIN pe3yabTaT. CO37ja10TCA YCIOBUA JJI
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IIponnanmoeos. Hegpmerozanck, 2004
Proppant tanker. Nefteyugansk, 2004

Of course, live communication is the most
efficient way of experience exchange. That is
why each spring Fidmash organizes traditional
consumer conference. In 2011 the 7th conference
took place. During the conference the company
informs its consumers about the latest technical
developments, equipment operation experience,
and, what is very important, Fidmash’s specialists
receive a feedback regarding equipment operation
in specific regions as well as proposals to improve
equipment’s structure and work within the
framework of equipment servicing.

HUMAN RESOURCES -
THE MAIN TREASURE

‘We would like to remind you that the success of
the Coiled Tubing Project from the very beginning
was stipulated by a team of talented young designers
and managers, who managed to develop unique
equipment and brought it to the market in the
shortest time possible.

Fidmash creates and enhances its corporate culture
aimed at turning the staff into a team of like-minded
persons. The company does its best so that besides
financial satisfaction the company’s employees also
derive pleasure from their work. It is very important
for the company to enhance the value of each
workplace. That is why company’s management
sustains the atmosphere of cooperation, creativity



Hoeoe nokonenue gpuomauteéuyes
New generation of Fidmash employees

MHOCTOSIHHOT'O TPO(PECCUOHATBHOTO U IMYHOCTHOT'O
Pa3BUTHUSA KAXKA0TO OTAEIBHOIO COTPYAHUKA. B pesynbrare
DuMAaII JOCTUTAET CBOMX OU3HEC-1IEJIEH, 4 COTPYAHUKHA
MOTYT F'OPAUTHCS IPECTUKHOMU PAOOTON B HAZEAKHOM
KOMMOAHUM C XOPOUINMHU NEPCIEKTUBAMHU KAPBEPHOTI'O
pocTa. biaronpusaTHas padodas arMochepa, MaKeT
COLIMAJIBHBIX IPOTPaMM, HOOHIPEHUE 3J0POBOTIO 0Opa3a
JKU3HU — BCE 3TO IPUMETBI IPEAIPUATHS, ITI€ IYMAIOT HE
TOJBKO O CETOAHSAIIHEM, HO M O 3aBTPAIIHEM JJHE.

HanpsskeHHBINA TPy JOJIKEH YEPEIOBATLCA C
3(pPEKTUBHBIM OTJIBIXOM — 3TO AKCHOMA. KOpiopaTuBHbIE
NPAa3JHUKHN HA IPUPOJE, IPUYPOUYEHHBIE KO JIHIO
Pa60OTHUKOB HE(PTIHOM, FA30BOH U TOILJIMBHOM
NPOMBIIUIEHHOCTH (1-€ BOCKpECEHbE CEHTAOPA) 1 JJHIO
MAaIIMHOCTPOUTEIS (TIOCJIEJHEE BOCKPECEHBE CEHTAOPS),
MOJIB3YIOTCSI OTPOMHBIM YCIIEXOM. A MUHU-(PYTO0I U
HACTOJIbHBIN TEHHUC HACTOJIBKO MOMYJISAPHBL, UTO UX
MOKHO CYATATD (PUAMAIIEBCKUMH BUJAMH CITOPTA!

Ha onHOoI1 3 (poTorpaduil BBl BUAUTE MHOXKECTBO
JEeTCKUX UL, CHUMOK CZEIAH BO BDEMS 9KCKYPCHUH
«COOPHOI» 1eTeN COTPYAHUKOB C3AO «@uamMan» Ha
OPEANPUATHE, TIE TPYAATCA UX poguTenn. Ilcnxonoru
CYUTAIOT, YTO OYEHD BAKHO EMIE B IETCTBE 3AJIOKUTD B
4EJIOBEKE UHTEPEC K PEATBHOMY ey, JKak/1a y3HaBaHUA
HOBOT'O B 3THX IIBITIIUBBIX I71432X HEMOAAEIbHA. DTO
3HAYUT, 4TO 'y PHUAMAIIA BIIEPEAU €IIIE OYEHD MHOT'O
o6unees! ©

Onasra JIMC, <BpeMs KOJITIOGHHTA>

and clear understanding by each employee of his
or her input into the ultimate result. The company
creates conditions for continuous professional and
personal development of each employee. As a result
of this policy Fidmash achieves its business goals
and the employees can be proud of working in a
reliable company with good prospects of career
advancement. Favorable working climate, social
package and promotion of healthy lifestyle — these
are the distinctive features of a company that takes
thought not only for today but also for tomorrow.

There is a postulate that intense work should
be followed by an efficient relaxation. Corporate
outdoor events dedicated to the Day of Oil, Gas and
Fuel Industry Workers (1st Sunday of September) and
the Day of Machine Builder are very popular among
the employees. Futsal and table tennis are so popular
that can easily be considered as Fidmash’s special
sports!

In one of the photos you can see a lot of children.
This photo was taken during a tour of the company
organized for the Fidmash employees’ children.
Psychologists think that it is very important to
stir a person’s interest in real work from the very
childhood. If you look at the children’s eyes you will
see a real thirst for new things and knowledge. That
means that Fidmash has a lot of anniversaries ahead!

Olga LIS, Coiled Tubing Times
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AHKETA

«BpemeHun KonTIoOMHra»
The Coliled Tubing Times

QUESTIONNAIRE

1. Kakne OCHOBHBIE orieparyy Baie npeanpuda e npoBOAUT C ITIOMOIBIO

KOJITIOOMHI'OBOT'O OOOPYIOBAHUA?

2.Kakue yHHKa/JIbHbBIC Oriepaniy BaM y1aBajioCh IPOU3BOAUTD C IIOMOIIBIO

KOJITIOOMHI'OBBIX YCTAHOBOK?

3. Kakue HOBbIE TEXHOIOI'MY Bbl cCOOMpaeTeCh OCBONUTD?
4. B 060pyIOBAHNUH JI1 KAKUX padOoT Bame npeanpuarue CerogHs

OCOOEHHO HYX/ACTCA?

5. O KaKMX KOJITIOOMHI'OBBIX TEXHOJIOIUAX U KOHKPETHBIX OIEPAIIUAX

BaMm xoTenoch 661 3HATH OOAbITE?

6.Kakoro pojia MICTOYHUKU TTPOMECCUOHATBHOIM HH(MOPMATIMY, Ha Barm B3Iz,

HauoboJIee NeUCTBEHHDI?

1. What are the main operations conducted at your company with

the use of coiled tubing equipment?

2.What unique operations did you manage to perform with the use

of coiled tubing units?

3. What kind of new technologies do you plan to master?
4. What kind of equipment does your company currently require most?
5. What coiled tubing technologies and specific operations would you like

to know more about?

6.In your opinion, what kind of sources of professional information are

the most effective ones?

IO.P. ®ponos, nupekTop mo opurage THKT

000 ¢Imau IlerpocepBuC>

1.

2.
3.

lFeodursuyeckre UCCICIOBAHMS B
T'OPHU3OHTAJIBHBIX U CYyOrOPU3OHTAIBbHBIX
CKBA’KHUHAX C IPUMEHEHNEM YCTaHOBKU [HKT
MKI10T.

INeckoctpyrinag nepgopanus, 'MC na THKT.
H3BneyeHne JKUAKOCTU 13 3a0051 I'A30BBIX
CKBAKMH.

4. B 060pyOBaHNUH JIJIS1 HOBBIX BH/IOB PA6OT Ha

5

I'HKT.

6. HecbopmasibHbIE GECE/IbL.
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D.R. Frolov, Coiled Tubing Director,
Yamal-Petroservice
1. Geophysical logging in horizontal and sub-
horizontal wells employing MK10T coiled
tubing unit.
2. Sandblast perforation, geophysical logging
via coiled tubing.
3. Liquid withdrawal from the bottom of gas
wells.
4. Equipment for new types of operations
with the coiled tubing.
5. —
6. Informal conversations.



B.I1. MOpO3, THPEKTOP MO KOJATIOOHUHTY

000 "AuTerpa-CepBuUChI»

1. OcBoenune ckBakuu nociue I'PIT, 06paboTku
MPHU3A00UHBIX 30H, OCBOEHHE BTOPBIX
CTBOJIOB CKBAKMH.

. BaTOM rogy noka Her.

. Ecoti MOXHO Ha3BaTh HOBBIMU, TO DU
Ha 'HKT u nepdopanmio Ha THKT.

. B neMeHTUPOBOYHOM OOOPYIOBAHUU.

. OTPITna THKT, I'®U va T’HKT B CKBaskMHAX
C TOPU3OHTAIbHBIM YUACTKOM JJJIMHONU
oonee 800 m.

6. OB6I1IeHHE C KOJUIET'AMU U3 IPYI'UX KOMITAHHI,

HO B P® BO3MOXKHOCTEH /I TAKOI'O OOIIICHU S
HEIOCTATOYHO.

N

[V N

C.A. 3arpaHUYHBIH, TEXHUYECKHU
HHKeHep - 3kcnepT o 'HKT xommmanu#
Trican Well Service
1. TIpomeiBKa, HOpManu3anys 3a60s; 'UC; I'TII;

YAAJIEHUE TUIPATHBIX IPOOOK; YJAJICHUE
ACTIO; ocBOEHHUE.
. ISOSET (I'TIIT+ I'PIT+ HOpManu3anus/
OCBOECHUE HA TOPU3OHTAIBHBIX CKBA)KUHAX).
. Bypenne c THKT.
. B obopyoBannu /711 HANIPAaBIECHHOT'O
OypeHu.

s [\S)

oW

. ’Kypnassl, MOHOTr'paHH, MaTEPHUATIBI
KOH(PEPEHIINH, CIPABOYHUKH, CANTHI,
METOJJUYKHU NTPOBEICHUS PAOOT,
He(OPMaIbHBIE 6ECEBI C KOIETAMHU
U3 IPYIUX KOMIIAHUI.

K.H. AApoBoi1, cyriepBamnusep

000 JITHK Save Well»

1. OcBOEHUE CKBAKHH; HOPMAJIU3ALUA
326051, BBIMBIB IIPOOOK PA3IUYHOI'O
BU/A; Pa30ypHUBAHUE TBEPABIX IIPOOOK
(YCTaHABIMBAEMBIX MOCTOBBIX IIPOOOK);
MIECKOCTPyTiHAA IEPPOPALUS; IOBUIbHBIE
PaboThI (M3BJIEYEHUE IOCTOPOHHUX
npeameTos), CKO.

2. IleckocTpyiiHas nepgopanud ¢
HUCIIONIBb30BAHUEM TPEXCTYIIEHYATOIO
nepgopaTopa; U3BJICYEHUE NHCTPYMEHTA
JUIMHOI 15 M, OCTABJIEHHOI'O B [TAKEPHOU
cOOpKe.

3. PagyanbpHOE BCKPBITHE IIJIACTA; BBIXO/ B 30HY
KOJBMATAIIUHU C TIOMOIIBIO OOBIYHOM KV.

4. OCOBEHHO HE HYK/AAETCS. PaccMarpuBaem
BAPUAHTHI (CM. IL. 3).

5. O IpOBEJEHUHU PA3JIMYHOI'O PO OEPALIUHI
C UCIIOJIb30BAHUEM I'MOKO TPYOBI
CKBA>KMHHOI'O MHCTPYMEHTA CKBO3b HKT;

A | AKMALL-XONaUHr

UEM OnA BCEX MALLILIH 11 MEXAHI3MOB

MPOKISB0 0N L1 MNPOOAERN

LLENM

A KONTHOBEVIHMIOBbIX ¥YCTAHDBOK

paspaboTka

iaroToeBneHve

nocTaexKka

KOHCYNbTauywnn
cnelwnanncToe

CeTts dbvnumnanoe no eceihn Poccuvin

510014, r. Kunpos, yn. Tuxan 12/
(B332) 50-00-00, 70-28-14, 70-3B-26, 70-37-93
e-mail: salesfakmash.ru

www.akmash.ru

V.P. Moroz, Director for Coiled Tubing,

Integra Services

1. Well completion after hydraulic fracturing,
bottomhole treatment, completion
of side tracks.

2. There have been none this year.

3. Geophysical logging via coiled tubing and
perforating wells using coiled tubing, of
course if we can consider such operations
to be new ones.

. Cementing equipment.

. About hydraulic fracturing via coiled tubing
and geophysical logging via coiled tubing
in the wells with horizontal leg longer than
800 meters.

6. Communication with colleagues from other
companies, however there are no enough
opportunities for such communication in
Russia.

[V RN

S.A. Zagranichny, Technical Engineer-
Coiled Tubing Expert, Trican Well Service
1. Flushing, bottomhole clening; geophysical

logging; hydro-sandblast perforation;
hydrate plug removal; removal of asphalt,
resin and paraffin deposits; completion.

. ISOSET (hydro-sandblast
perforation+hydraulic fracturing+cleaning/
completion at horizontal wells).

. Coiled tubing drilling.

. Equipment for directional drilling.

[\

N O

6. Journals, monographs, conference
proceedings, reference books, websites,
operations manuals, informal conversations
with colleagues from other companies.

K.N. Yarovoi, Superviser, Save Well
1. Well completion; bottomhole cleaning;

4
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AHKETA

«BpemeHun KonTiooMHra»
The Coiled Tubing Times
QU ESTIONNAIRE

006 YCTAHOBKE KJIMHA-OTKJIOHUTES;
OPUEHTAIINHN MHCTPYMEHTA; PPE3EPOBAHUN
06caiHOM KOJIOHHHI (OK); oTX071€ OT 326041 B
HY>KHOM HAIIPABJICHUH HA 33JaHHYIO ITTYOHHY.
6. aTrepHeT-popyMbl (ITPOPECCUOHAIBHBIE);
CIIEIMAJIBHAS JINTEPATYPA; OTPACIIEBBIE
JKYPHAaJIbL He(pOpMaIbHbIE 6ECEBI
C KOJUIETAMH.

IO.A. ITogXOMHBIH, BELYILHH HHKECHED-

TexHosor 000 J0r-Hedreras»

1. BopoorpaHmnyeHue; IPOMBIBKA IIECYAHBIX U
MapaUHOBBIX IPOOOK.

2. —

3. [TeckocTpy¥iHasa nepgoparys.

4. —

5. O meckoCTpyrHOI nepdoparyu, I'PIT.

6. JKypHaJIbl, CIIPAaBOYHUKH, METOIUYKHU
IPOBEAECHUS PaObO0T, HE(POPMAIbHBIE 6ECE/IbI
C KOJUIErAMU M3 JPYTIUX KOMITAHUH.

B.JI. TpETBAKOB, HHKEHEP-KOHCTPYKTOP
BenrHUIINHedTH, PYII IIO <benopycHedTh>
1. IIpombiBku HKT 1 CKBa’KUH; IPOBEJCHUE

COJITHOKHUCJIOTHBIX OOPa60TOK; IPOBEJCHIE
IIEHOKHMCJIOTHBIX OOPA0OTOK; MIPOMBIBKU
CKBAKMHBI OT IIPOIIIAHTA ITOCJIE TOTYYCHU S
«CcTomna» rpu nposeneHuu I'PIL

2. OCBOEHNE MHOT'O3A00MHBIX CKBAKHUH IIEPBOTO
U BTOpOTro ypoBH:A TAML; nposeenue I1T'N
Ha IIPUTOKE 10 OIPEICICHUIO PA6OTAIOIMINX
WHTEPBAJIOB CyOTOPHU30OHTAIBHOIO OTKPBITOI'O
CTBOJIA CKBA>KHHBL

3. I[IpoBesicHUE U30JISIITUMOHHBIX PAO6OT C
KOJITIOOMHI'OM; PaAaIbHOE BCKPBITHE TIJIACT4,;
MIPOBEACHUE TCOPUZNTIECKUX UCCIIETOBAHUT
C KOITIOOWHTOM.

4. B 060pyAOBAHUH IS PAJUATIBHOI'O BCKPBITHSA
IIACTA.

5. O mpOBEICHUN T'€OPU3UIECCKUX
UCCJIEAOBAHUM C KOJITIOOMHI'OM; IIPOBEJCHUU
U3OJISIITUOHHBIX PAOOT.

6. Marepuasibl KoH(pEePEeHIUH, HepOpMaIbHbIE
6ece bl C KOMIEraMH U3 IPYTUX KOMITAHUI.
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removal of different types of plugs; drilling
out solid plugs (installed bridge plugs);
sandblast perforation; fishing works (retrieval
of restrictions), hydrochloric acid treatment.

2. Sandblast perforation with the use of three-
stage perforator; retrieval of a 15-meter tool
left in the packer assembly.

3. Radial drilling; reaching the calmatation area
with conventional coiled tubing unit.

4. There is no particular need. We are currently
considering different options
(seeitem 3).

5. About performance of different through-
tube operations with the use of coiled tubing
and downhole tools; about installation of a
whipstock; tool orientation; casing milling;
deviation from the bottomhole in the right
direction to
a given depth.

6. Internet forums (professional); specialist
literature; trade journals; informal
conversations with colleagues.

Yu.A. Podhomny, Senior Process

Engineer, Yug-Neftegaz

1. Water influx reduction; removing sand
and paraffin plugs.

2. —

3. Sandblast perforation.

4. -

5. Sandblast perforation, hydraulic fracturing.

6. Journals, reference books, operations
manuals, informal conversations with
colleagues from other companies.

V.L. Tretyakov, Design Engineer,
BelNIPIneft research institute,
Belorusneft
1. Well and production string flushing;

hydrochloric acid treatments; foam-acid
treatments; washing proppant out of the well
after the “stop” during hydraulic fracturing.

2. Completion of multilateral wells of TAML level
1 and level 2; downhole logging during the
flow to identify the operating intervals in the
sub-horizontal open hole.

3. Performance of isolation works with coiled
tubing; radial drilling; geophysical logging via
coiled tubing.

. Equipment for radial drilling.

. Performance of geophysical logging via coiled
tubing; performance of isolation works.

6. Conference proceedings, informal

conversations with colleagues from other
companies.

[V RN



Oewe  Hegens  Mecsy  Cowcok
18-20 okTs6ps

Packpoiite UCTUHHbLIA NoTeHUuuan ApKTUKW
Ha KoHdepeHunn n Beictaske SPE

no paspaborke MecTopoXXgeHun

B OCJIOXKHEHHbIX YCNOBUAX U APKTUKe

KondepeHuywna w eeictaBka SPE

no paspaborke MecTopoXaeHuin

E OCNOMHEHHbLIX YCNOBWUAX

W ApKTuke B VYiukansHas BO3MOXHOCTE AOCTYNE K HOBEMALLUM
TexHoONoruAM, pabotaM BeayLUMX TEXHUHECKUX
CNeyuanucToB, MHXeHePOoB W 2KCNepToBs, nnatdopma
ana npogeccrmoHansHoro obuweHns n obMeHa MHeHUaMU

B Hosoe TexHuyeckoe MeponpusiTue yposHs b2b
Ana cneyuanucTos HedTerasosown oTpacnun

YHWKaneHaa BO3MOXHOCTE yHacTua — «HkybaTop
TEXHONOr AR

B KoHdepeHumoHHas nporpamMMa, coctaeneHHas SPE,
nog obLwen TeMon «KCTPeMansHele Npobnemsl
ana Pazeegku n obbibmy

Cpenwr goknagYvkoB Ha NNeHapHbiX CeCCUAX, TEMaTUHECKWY 3aBTpaKax
4] DﬁEﬂﬂh‘. = NPHU3HaHHbIE BKCHEPTI:I! OTpacny, B HUCne KOTOpBIX:
Bnagumup Bnagwmupos
Buye-ly6epHarop AHAO
bunn Ckotr

Ynpasnsiowui, ApkTudecknii LleHTp, koMnaHua
Chevron Canada Limited

KpuctuaH bykosuy
Buye-npe3zngeHT no reonoropaseegke no Poccun u CHI,
Shell Exploration and Production Services

B pamxax TexHuvecknx cecciid — Gonee 80 poknagoe BegyLmx
IKCNEepTOB OTPacnu.
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W1 3NEeKTPOHHAA pervcTpaumsa oTKpbITa Ha canTe:
www.arcticoilgas.com

3aperucrpupyinrecs npsamo cenvac!

MNoapobrocTi:

WMpuwHa Ky3Heuoea

lpynna HedTerazoasx MeponpuaTHiA X, Poccun
T: 47 495 937 6861

E: irina.kuznetsova@reedexpo.ru
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KPACOTA )
MECTOPOXXAEHUN

B PI'Y nedptu 1 raza um. .M. I'yGKkuHA Ipomesn
(POTOKOHKYPC «KpacoTa MeECTOPOXKACHUI». Takoe
HAa3BaHME eMy Jaja npogeccop JLA. Maragosa.

B KOHKyPCE IPUHSAIN YYACTHUE CTYACHTHI,
NPENOAABATENN, COTPYAHHUKU YHUBEPCUTETA —

BC€, KTO OBIBAET HA MECTOPOXKIECHHUAX, 3a9ACTYIO
PACTIONOKEHHBIX TAM, TZIE TEHDb OT BEPTOJIETA OOJIee
MPUBBIYHA, YEM CJIE]] UEJIOBEKA.

ABTOPEI 3aI1€YATIEBATIN BIOXHOBHUBIINE HX
MNEN32:KU HE [/ YIACTUA B KOHKYPCE, 4 TOTOMY YTO
OYEHb XOTEJIOCh OCTABUTD IMIAMATH OO YIUBUTEIBHBIX
NPOSIBJIEHUAX PYCCKOM NNPHUPOJBL, HO B IIPOLIECCE
O6MEHA BIIEYATIIEHUAMH C KOJUJIETAMU BO3HUKIIA UJIEA
HOAENUTBCA KPACOTOU MECTOPOKIEHUM, BLICTABUTD
(POTOCHHUMKHU Ha BCeoOI11€€ O603PEHUE.

CeropHs Mbl y6IMKyeM (poTOorpadun, HAOPAaBIIHE
HAHUOOJIbIIEE YUCIIO I'OJIOCOB ITIOCETUTETIEN
(POTOBBICTABKU.

Mbt 6y0em padvt nOAYyuAMs O HAUWUX
yumameneti omoceuoemenscmea Kpaconvt
mecmopoxcoenuii. ITooodepracume uoero Koaiez2 u3
Pryunegpmu u 2aza um. H.M. I'voxuna! 2Koem eawmu
pabomut no adpecy cttimes@cttimes.org. JIyuuiue
Pomozpagpuu 6y0ym onyoauUK08ansL 8 HcypHuane
«Bpems Konmioounza».
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BEAUTY
OF LAND DEPOSITS

A photo contest "Beauty of land deposits" took place in
L.M. Gubkin Russian State Oil and Gas University. The idea
of the contest was conceived by Professor L.A. Magadova.

Among the participants of the contest there were
students, teachers, university personnel — all who
happened to visit the sites of land deposits and
production fields that are often located in destinations,
where a helicopter's shadow is more likely to be seen
than a human footstep.

The authors pictorialized the landscapes that amazed
them not for the contest, but because they longed
to retain the memory of wonderful manifestations of
Russian nature. But while exchanging their impressions
with the colleagues, they had an idea of sharing the
beauty of land deposits and exhibiting the pictures
before the public.

In this issue we publish the pictures that received
the biggest number of votes from visitors of the photo
exhibition.

We will be bappy to receive photo records of the
beauty of land deposits from ourreaders. Support
the idea of 1. M. Gubkin Russian State Oil and
Gas University. Please, send your pictures to the
address cttimes@cttimes.org . The best photos will
be published in the Coiled Tubing Times Journal.
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dennne deprangec-Apmecto u ero «LiuBUAK3aLMMY 4 {

BpUTaHCKNI CTOPUIK 1 @aBTOP HECKOTBbKUX MOMNYNAPHbIX TPYAOB MO UCTOPUIA ponm_fgﬁ-'B e J
B CEMbe 1CNaHckoro xypHanmcta Oenvine GepHaHaeca-Apmecto 1 bertn Munnan ge epHaraec ApMecTo
BpUTaHCKOM XXYPHANNCTKK, KOTopas Bbina coydpeamTenem 1 peaaktopoM «Adunnomatay (The Diplomatist),
KypHana, npefHa3Ha4eHHoro s 0asrpoBaBLLerocs B JIoHOOHe AUMIIOMATUHECKOrO KOpMyca.

B 2009 rony ®enune GepHaHaec-ApMecTo Hadan paboTy Ha ncTopryeckoM dakynsrete YHUBEPCUTETA, A0
3TOro BO3rMaBsn Kadeaps B YHUBepcUTETe MMeHM TadhTca 1 JToHA0HCKOM yHMBepcuTeTe (komneax KymH Mapu).
OcHOoBHas 4aCTb ero NPodecCroHaNbHOro NyTW CBA3aHa C npenogaBaHeM B OKchopae, Fae OH NOoy4il AUMIOM
1 YYUNCs B acnnpaHType. PaboTan no npurialleHnio BO MHOTVIX YHUBEPCUTETaX U UCCIIEA0BATENbCKIAX UHCTUTYTaxX
EBponbi, CeBepHOM 1 tOXHOM AMeprKY, 0bnaaaTesb NoHeTHOW [OKTOPCKOW cTeneHu YHBepcuTeTa Jla Tpobe
(La Trobe University) n Anackoro yHnsepcuteTa (Universidad de los Andes).

depHaHaec-ApmecTo npuenek BHUMaHne CMI B 2007 rofly 3asiBNIEHNEM O TOM, HTO CTasl XXePTBOW rpyboro
obpalleHns nonuLenckmx B AtnanTe (LITaT JKOpaXKus) B pesysbtate HapyLIEeHNs M NPaBUil YIMYHOTO ABUXEHMS.

Cpenv Harpag ®epHanaeca-Apmecto — Mefanb [IxxoHa KapTepa bpayHa, mefans Keapaa, Bpydaemas
HauwmoHanbHbIM MOPCKUM My3eeM (BenvkobputaHma), HaumoHanbHas nccneaoBaTenbekas npemms ot MicnaHckoro
reorpaduyeckoro obulecTsa, HaumoHanbHas ractpoHoMuydeckas npemMus icnaHnm 3a Tpya no NCTopun efibl U
loOunnenHas Meaasb, BbiMylleHHas B CBA3W C TpexcoTneTnem JIoHAoHCKoro obuecTBa aHTMKBapoB. B 2008 roay
AHACKN YHUBEPCUTET MPUCBOUIT yHEHOMY NOYETHYIO LOKTOPCKYIO CTEMEHb.

Felipe Fernandez-Armesto

and His "Civilizations"

A British historian and author of several
popular works of history was born in 1950

in London, his father was the Spanish journalist
Felipe Fernandez Armesto and his mother was
Betty Millan de Fernandez-Armesto, a British-
born journalist and co-founder and editor of
The Diplomatist, the in-house journal of the
diplomatic corps in London.

Felipe Fernandez-Armesto joined the
history department at the University of Notre
Dame in 2009, after occupying chairs at
Tufts University and the University of London
(Queen Mary College). He had spent most of
his career teaching at Oxford, where he was an
undergraduate and doctoral student. He has
had visiting appointments at many universities
and research institutes in Europe and the
Americas, and has honorary doctorates from
La Trobe University and the Universidad de los
Andes.

Fernandez-Armesto gained media attention
in 2007 for his alleged brutalising by five
policemen in Atlanta, Georgia as a result of
jaywalking.

Among other distinctions, Fernandez-
Armesto has won the John Carter Brown
Medal, the Caird Medal of the National
Maritime Museum (UK), the Premio Nacional
a Investigacion of the Sociedad Geogréfica
Espadola, Soain's Premio Nacional de
Gastronomia for his history of food, and
the Tercentenary Medal of the Society of
Antiquaries of London. He also received an
honorary doctorate from the Universidad de
los Andes in 2008.
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CKPYDKANM SKONOTNYECKOI UCTOPUN

¥4
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THE TABLES OF ECOLOGICAL HISTORY

«HE CYLLIECTBYET UCKJTIOYUTESIBHO NCTOPU
YEJIOBEHECTBA. VcTtopusi — «4enoBeveckas» HayKa:
OHa C/IMLLIKOM MPOMMTaHa cflie3aMu, KpoBbio, SMOLMAMM
N HEHABWCTbIO, YTOOBI ObITb YeM-TO MHbIM. Byfb OHa
«HayKOW» B CTapOMOAHOM MOHWMaHMM 3TOFO CNOBa —
06nacTbio N3yHeHUs!, B KOTOPOW BCE MPOUCXOAMUT MO
Hen3MeHHbIM 3aKOHaM, — B KOTOPOW NpefcKasyembl
BCe NOCNeacTaus, s Obl cHen Takyio UCTOPUIO
HenpwvBnekaTenbHoW. [NpegMeT Hayku O YenoBeyecTBe —
YenoBek, 1 BCe YenloBeYeCKoe LOCTONMHO NOHVMaHWS
ncTopmka. Ho 4ToObl NOHSATL YeNoBeKa NPaBUIIbHO, ero

HY>XHO yBMOETb B KOHTEKCTE C OCTanbHOM YacCTblo npmpoabl.

Mbl He MOXeM UCKoYMTb cebst 3 SKOCUCTEMbI, B KOTOPOM
cyulectByem. PazopBaTh «Uenb CyLLeCTBY», KOTOPas
CBS3bIBAET HAC CO BCEM XMBbIM MUPOM. Hall BUA BXOAUT
B OFPOMHOE XMBOTHOE LLapCTBO. M oKpy>XeHue, kKoTopoe
Mbl CO30aeM LN ce0s, BblpybaeTcs, BblaanonmeaeTcs 13
TOro, YTO ana Ham Npupoda.. Takim 0bpaszom, UCTopus B
onpeneneHHoOM CMbICE — 3TO UCTOPUYECKAs SKONOrns», —
3Ta UumMTaTa B JOCTAaTOYHOW Mepe XapaKTepusyeT Kpeao
®ennne OepHaHaeca-ApMecTo, y4eHOro, npeanaratoLlero
CBOWVI OPUTMHaNbHbIV B3MMSA Ha pa3BUTMe poaa
YenoBeY4yeckoro.

Bo BpemeHa Cosetckoro Coto3a 1 B CaMOV CTpaHe,
1 BO BCEX rOCYAapPCTBaxX COLMANNCTUYECKOrO nareps
B ryMaHUTapHbIX Haykax e4MHOIMYHO rOCNOACTBOBAN
OPMaLLMOHHbIV MOAX0A K U3YHEHMIO UCTOPUK,
BbITekaBLUNM 13 y4eHus Kapna Mapkca, cornacHo
KOTOPOMY MaTepurasnibHON OCHOBOW XM3HM obLLecTBa
cYMTanca cnocob Npon3BoACTBA, Ha OCHOBE KOTOPOTro
BO3HWKaNM 1 B3aMMOAENCTBOBAN BCE OCTallbHbIE
chepebl. Takom NOAXOA ANV UCTOPUIO Ha CTYMEHN:
NepBOObLITHOOBLLMHHBIV CTPOM, paboBnagenbyeckui,
eopanbHbIN, KaNUTaNUCTUHECKMIA, KOMMYHUCTUYECKUIA.
YenoBe4ecTBO HEYMOMMMO LLUMO Brepes, K obszaTensHomy
nporpeccy. MNpv 3TomM hopMaLMOHHas MoaeNb He3aMeTHO
OCTaBfIsNa 3a OOPTOM MPOMEXYTOUHbIE U HETUMUYHbIE

‘THERE IS NO SUCH THING AS EXCLUSIVELY HUMAN
HISTORY. History is a “humane” discipline: it is too far
steeped in tears and blood and affectivity and hatred ever to
be anything else. If it were a “science” — in the old-fashioned
sense of the word, a field of study governed by laws, in
which effects were predictable — | should find it uninviting.
The study of mankind is man and, to historians, nothing
human is foreign. But to understand man properly, you have
to see him in the context of the rest of nature. We cannot
get out of the ecosystem in which we are linked, the “chain
of being” which binds us to all the other biota. Our species
belongs in the great animal continuum. The environments
we fashion for ourselves are gouged or cobbled out of what
nature has given us... All history is, therefore, in a sense,
historical ecology,’ — this quotation is an adequate reflection
of the belief held by Felipe Fernandez-Armesto, a scientist
who offers his own distinctive view at the evolution of the
human race.

In Soviet times all the countries of the socialist camp
recognized formational approach to history studies as the
only possible with it deriving from Karl Marx's theory which
claimed the production method to be the material basis for
the life of a society and predetermine the development and
interaction of all other spheres. Such approach saw history as
a series of upward stages, including the primitive communal
system, slave-owning system, feudalism, capitalism and
communist society. The humankind was not to be stopped
on its way to progress. However the formational model
tended to overlook borderline and non-standard cases which
the human race encountered in abundance.

The civilizational approach which settled in our territory
at the beginning of the 1990's attempted at making up for
this limitation. This approach is considered to have been
introduced by Oswald Spengler and Arnold Toynbee. The
former, in the ‘Decline of the West’, his magnum opus,
described the history cycles of numerous unique and
inimitable cultures with their creation, rise and downfall. }
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Cny4aum, KOUX NOMOH NyTb, MPONAEHHbIN YeIOBEYECTBOM.
DTOT HE[IOCTATOK MOMbITanack HUBENMPOBATL MOAENb
UMBUNM3ALMOHHAs, NPULLIEALIAN B HALLW Kpas B Havane
1990-x. PogoHadanbHUKaMU LIBUN3ALMOHHOIO
nopxopa cyutatotcs Ocanbpg LLneHrnep v ApHonbz
TonHOW. MepBbIvi B hyHAAMEHTaNbHOM TpyAe «3aKaTt
EBponbI» onmcan UMKINYeckyto MCTOPUIO BO3HUKHOBEHMS,
pacLBeTa 1 rmben MHOro4YMCNeHHbIX CaMOOBITHbIX U
HEeMoBTOPUMbIX KyNbTYp. K 4ncny «BeNUKUX KynbTyp»,
BMOJIHE pPeann3oBaBLLUMX CBOW NOTeHUMK, LLIneHrnep otHec
KUTaNCKYI0, BAaBUIOHCKYIO, erUNEeTCKYI0, MHAMCKYIO,
aHTUYHYIO, BU3aHTNINCKO-apabCKyto, 3anaHyio,
KyNbTYpy Mals, a TakxKe «npolyXaatoLLytocs» pyccKko-
cnbupckyto. TonHOW BbIABWHYM NOHATME "LUMBUAN3ALMA",
KOTOPYIO onpeaeni Kak 3aMKHyToe obLLecTBo,
XapakTepu3yloLLLeecs NPY MOMOLLM IBYX OCHOBHbIX
KpUTEPUEB: PENUTUM 1 (DOPMBbI €€ OPraHn3aLN U
TEPPUTOPUANBHOMO NPU3Haka, CTeNeHN yaaneHHoCTU
OT TOro MecTa, rae AaHHoe obLLecTBO NepBOHaYanbHO
BO3HMK0. TakKMX «3aMKHYTbIX OOLLECTB» aBTOP
«[TocTmxeHma nctopmm» HacumTan ot 21 go 26.
Mpopgonxatenem LMBUIN3ALMOHHOIO NOAX0Aa
cyuTaeTcs Camioan XaHTUMHITOH, Yen Tpya «CTONKHOBEHME
UMBUMM3ALMIAY» CTaN OOHUM M3 CaMbIX MONYNAPHbIX
reononuTn4eckmx TpakTatos 90-x rogos XX Beka,
KHWIOW, NO-HOBOMY OMMCHIBAIOLLEN CYLLIECTBYIOLLYIO
NONUTUYECKYIO PeanbHOCTb M AAIOLLYI0 MPOrHO3
rnobansbHoro passutus. LinBmnmsaums, no XaHTUHITOHY,
onpenenseTcs Kak obWMMM 0ObEKTUBHBIMW 3N1eMEHTaMM
(93bIK, UCTOPMSA, Pennris, obbldan, coumanbHble
WNHCTUTYTbI), TaK 1 CYObEKTUBHOM CaMouaeHTUbMKaLMeR
nogen. MbicnuTenb CHUTaN, YTO LMBUIM3ALNOHHAS
MOEHTUYHOCTb ByaeT urpaTb Bce Gonee BECOMYIO POSib B
Oyoyliem, a M1p OyaeT hopPMMPOBATLCS B 3HAYNTENBHOM
CTeneHu NoA BAMSHMEM B3aUMOLENCTBUA 7—8 BeyLLmX
UMBUM3aLMA — "3anaiHOWN", "KOHMDYLIMAHCKOW", SMOHCKOWN,
NCNaMCKOW, MHOYCCKOW, CIaBAHCKO-MPaBOC/1aBHON,
NAaTUHOAMEPUKAHCKOW U, BEPOSTHO, appUKaHCKOWN.
XaHTUHITOH NpefcKa3an, YTo Hanboree 3Ha4YnTeNbHbIE
BOOPY>KEHHbIe KOHMANKTLI ByayT NPOUCX0aUTb Ha
«KYNBTYPHBIX pybexax», pa3aensioLmx 3T LMBUIM3aLMN.
DTN NPOrHO3bI, YBbI, COLIBAIOTCA...
LIBnnM3aLmMOHHbIV MoaXxoa SCHO NpOCMaTpmMBaeTCs
1 B «Konnance» xxapena JanmoHaa, 1 B «boratctee
M HULLeTe HapopoB» [13BmAaa Jlangeca, v B Tpyaax
LPYrX BUIOHbIX aBTOPOB, Npeasiaralolwmnx COOCTBEHHYIO
Knaccnmdukaumio Mo3ankm YenoBeyecTsa Unn
COrMaLlaloLWMXCs C HenpepekaeMbIMy aBTOPUTETAMMU.
denvine OepHaHaec-ApMeCTo CTOUT B Kpbiie
«LUMBUNMN3ALMOHLLNKOBY» OCOOHSAKOM, XOTS €ro rnasHas
KHWra Ha3blBaeTcs, Kak MaHndecT: «Lnsunmsaumm». Ho
B3rNA4 Ha LMBMAM3aLMM B 3TOM Tpyae NapafoKcaneH:
B LileHTpe UCCNefoBaHMs okasanmch obLecTsa, He
MbITaBLIMECS N3MEHNTb OKPY>KAIOLWMIA MUP, @ Ha0boPOT,
nofCTpavBaBLVecs nof ero TpeboBaHus. To ecTb
Takme, KoTopble 0NLMANBHON HAyKOW He BKITIOYEHbI B
CMMCOK BbICOKOPA3BUTbIX LBUAM3aLMN. DepHaHaec-
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The ‘Great Cultures’ which, according to Spengler, fulfilled
their potential included the Chinese, Babylonian, Egyptian,
Indian, Greco-Roman, Byzantine, Islamic, Western and
Mayan culture, as well as the "awakening’ Russo-Siberian
culture. Toynbee put forward the term of ‘civilization’
defining it as an isolated society with two basic characteristic
features: religion with its organization form and the location
factor or the distance from the place where such society first
appeared. The author of ‘A Study of History’ named from 21
to 26 of such ‘arrested societies".

The civilizational approach is believed to have found its
continuation in the works of Samuel Huntington whose
‘Clash of Civilizations’ has become one of the most popular
geopolitical tractates of the 1990's giving a new glimpse
of the existing political reality and a forecast for the global
development. According to Huntington, civilization is
determined by both general objective elements (language,
history, religion, customs, and social institutions) and
people’s subjective self-identity. The thinker believed the
role of civilization identity to be constantly growing in future
with the world taking its shape, for the most part, under
the influence of 7 or 8 major civilizations, i.e. Western,
Confucian, Japanese, Islamic, Hindu, Slavic-Orthodox, Latin
American and possibly African civilization. Huntington
predicted that armed conflicts would primarily break out
along the ‘fault lines between civilizations'. Sadly, these
predictions are coming true...

The civilizational approach is clearly visible in Jared
Diamond's ‘Collapse’, David Landes’ ‘The Wealth and
Poverty of Nations' and in the works of prominent authors
who either offer their own classifications of the human
mosaic, or support the indisputable authority of the others.

Felipe Fernandez-Armesto stands apart among the
‘civilization' representatives, although his major work
"Civilizations' sounds manifesto-like. However, the opinions
proclaimed in it are paradoxical: the research focuses on the
societies which did not try to change the world but adjusted
themselves to its requirements. In other words, the societies
not regarded by the official science as highly developed
civilizations. Fernandez-Armesto makes the Eskimos,
Aleutians, Kalahari Bushmen, aboriginal Australians,
Polynesians and North American Indians the priority subject
of his research and finds out that in some terms these so
called low societies stand above the highly developed ones.



ApmecTo 0bpalliaeT CBOW 1ccnefoBaTeNbCKMI B3NS/,
Ha 3CKMMOCOB, aneyToB, OyLLMeHOB NycTbiHW Kanaxapw,
aBCTPanMMCKnx abopureHoB, OCTPOBUTSH MonnHesny,
CceBepOaMEPUKAHCKNX NMHAEMLLEB WU HAXOAMUT, YTO 3TU, Kak
MPUHSATO CYUTATb, HEBLICOKOPA3BUTbIE OOLLECTBA MO Py
KpUTEPUMEB CTOST MHOFO BblLLE OBLLECTB, KOTOPbIE MPUHSATO
OTHOCWUTb K BbICOKOPa3BUTbIM.

YCnoBreM BbIXXMBAHWA 1 MPOLBETAHWS A8 STUX
obLLecTB CTana COBOKYMHOCTb hakTopoB, koTopble Denvne
depHaHaec-ApMecTo onpefenseT Kak «nporpaMmmy
cMcTeMaTMYeCKmMX OTHOLLEHWIA C NPUPOAoW». MNog
TakoW MPOrpamMmMomn yHeHbl MOHUMAET FapMOHUYHOe
B3aMMOLENCTBME C OKPY>KaloLLEeN Cpefon, CNOCOBHOCTL 1
KenaHue K Her NprucnocobuTbCs, HayYUTbCs UCMONb30BaTh
B LieNIfX BbIXXMBaHWS POAA-MNIeMeHN 1 0COBEHHOCTH
KAMMaTa, M NpenmyLLecTBa reorpaduyeckoro nonoxXeHus,
KOTOpblE, 3aMETUM, LIMBUIN30BAHHbIE NIOAM CO4NM Obl
CKopee 3a He[oCTaTKM.

B «LmBunnmsaumax» Bbl HaMAeTe MHOXECTBO MPUMEPOB,
Korga nofobHas cTpaTervs npuHocmna ycnex. Hanpumep,
3CKMMOChI-UHYWNTbI, «<BapBapCKMIN» HAPOL CeBepa, Havyanu
nepecensaTbCs B [peHNaHAMIO NOYTM TOTAA Xe, KOraa
M «UMBUM30BaHHbIe» HopBexXLUbl, — B XII=XIII Bekax.
HopBexLibl ObINN Ha LLOCTAaTOYHO BbICOKOM TEXHNYECKOM
YPOBHE Pa3BUTUNSA, MHYUTbI — Ha HU3KOM. HopBeXLbl
CTPOUM KaMEHHbIe loMa 1 pyOunv nec Ha ToNMBo.
NHYNTbI 0OXOANNUCH CHEXHBIMW UTAY, @ COrpeBani
cebs TennomM oT 0cobbix Namn Ha TINIEHbEM XUpe. BoT
TONbKO COPEBHOBAaHME C EBPONENLLAMU UHYNTbI BIMIPASN
BUMCTYIO — B XV Beke KONIOHUW BUKWHIOB NOrMoban.
BO3MOXHO, 113-3a pe3Koro NoxonogaHmns. A 3CKMMocCh!
HacensioT MpeHNaHAMIo 40 C1X Nop.

BylwiMeHaM Ha tore AQpurKmn NPULLNOCL MOLAPYXNTLCA C
COBCEM A pYyrovi MpUpOaHOM Cpefom — C KapKoW NyCTbIHEN
Kanaxapw. OHM NoaCTPOMANCL MO Hee, CO34aB CUCTeMY
CTporux Taby, KoTopasi MO3BONANA B TeYeHWe JOCTaTO4HOrO
BPEMEHW COXPaHATb NULLY 1 CNPaBeaIMBO AeNNTb ee
BHYTpY nnemeHu. byiMeHbl M306penn cobcTBEHHYIO
NPVMUTUBHYIO, HO BMOJIHE 3P MEKTUBHYIO, TEXHUKY —
OXOTHWYbW NYKM, CBOIO KYNETYPY 0OPALO0B 1 NpefaHui.

C TO4KM 3peHus eBponeLa Ha4ana XX Beka, byLMeHsbl
13 Kanaxapw — BapBapsbl. Jns eBponenua Ha4ana XXI

4

The main condition for such societies to survive and
thrive is to follow a number of rules determined by Felipe
Fernandez-Armesto as a ‘program for the systematic
refashioning of nature’. The scientist understands such
program as a balanced interaction with the environment, the
ability and intention to adapt for it, to learn how to help the
tribe to survive using the climate and geographic location
which the civilized people would confront.

‘Civilizations’ gives scores of examples of such strategy
being successful. Thus, the Inuits (Eskimos), the ‘barbarians’
of the North, started migrating to Greenland in the 12-13t®
centuries, almost simultaneously with the ‘civilized’
Norwegians. Unlike the Inuits, the Norwegians had by that
time reached a fairly high level of technical development.
They built stone houses and used firewood. The Inuits did
with igloos made of snow and used seal oil as the source of
heat. Nevertheless, the Inuits beat the Europeans good and
proper — in the 15th century the settlements of the Vikings
vanished, while the Eskimos still inhabit Greenland.

In Sothern Africa Bushmen had to make friends with
an absolutely different environment — the hot desert of
Kalahari. They adjusted themselves to it by establishing
a system of rigid taboos which allowed them to preserve
food for a long time and to share it within the tribe. The
Bushmen created their own efficient, even if primitive,
arms — hunting bows, and their own culture of rites and
legends. The Europeans of the 20th century would call
the Kalahari Bushmen barbarians. The Europeans of the
21st century would not make such hasty generalizations.
The Bushmen who chose to refuse many of the signs of
civilization were more successful than the Indians from the
Mohave Desert who tried to transform their environment.
They built an impressive network of irrigation canals
which we would definitely call a sign of a highly developed
civilization. However, when a lasting drought set in the }
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CTONETVs BCE He TaK NPocTo. Ik
CO3HaTeNbHbI 0TKa3 OT MHOTX
Mbl CHUTaEM LMBUNM3ALIMEN, — OKa3asl
Hanpumep, 3KCNePUMEHTOB MHAENLIER

KOTOPble TOXe XMW B NYCTbIHE, HO NOF '
npeobpa3oBaTh CBOI cpeay 0bUTaHIS ‘nocTpounu
FPaHAMO3HYIO CETb MPPUTraLMOHHbBIX KaHAMOB,

KOTOpble HaM, HaBepHoe, MoKa3anuch Obl

NPU3HakoM BbICOKOPa3BMTOM LnBuAn3aumm. OgHako
NPOLOMKMTENbHAA 3aCyXa NOMNOXMMNA KOHEL, CMeIoMy
3KCNEepUMEHTY, 1 NloAn yLwnu 13 Moxase, HToObl BEpHYTbCS
nuwb B XX BeKe, Koraa nap 1 aNekTpruyecTBo caenanm nx
CUnbHee Npupoabl. BoT napagokcanbHbI NpUMep Toro,
YTO OTXO[, OT BapBapCTBA MOXET 3aBECTU B TYNUK. ITO
OOVIH 13 NHTEPECHENLLNX BbIBOAOB MCC1e00BaHMUs
®epHaHaeca-ApMecTo.

B npegncnosunm k «Umsunmsaymam» enmne
DepHaHaec-ApMecTo NULET: «B KaXX 4o YacTu 3TON
KHUIM i paccmaTpmBaio ocobbivi Tun cpedpl. (...) BbiBog,

K KOTOPOMY §i XO4y MOABECTM YUTATENS, — LMBUAM3ALMS
MOXET NOABUTLCA rae yrogHo. MHeHue 0 TOM, Y4To
HeKoTopble cpefbl ABNATCA YHMKaNbHO 6naronpusaTHbIMM
015 3apOXKAEHNS UMBMAM3aLMK, Bpsa N Gonee
ONpaBAaHHO, YeM NPeACTaBIEHNE O TOM, YTO T€ U UHble
Hapoabl TpyLontobueee, 4To eCTb Bonee 1 MeHee NeHrBble
pacbl. KoHe4HO, CMpaBeANMBO, YTO PA3BMBATL U COXPaHATb
LUMBUMM3ALMIO B ONPeLeNeHHbIX YCTOBUAX TPYOHE., HO He
CyLLEeCTBYET Cpefibl, KOTopas He MOKOPMNack Obl MOMbITKaM
Yyenoseka cienaTb ee 0bMUTaeMon 1N NPUCNOCOOUTL K CBOUM
noTpebHocTam. Koraa nsydvaellb OaHY LMBUNU3aLMIO

3a ApYyrou, BUAHO, YTO MeCTa UX CO3aHNS XaOTUYHO
pa3bpocaHbl MO BCEM MOBEPXHOCTM 3€MHOTO LWapa U
Havbosee 3aMeTHbI TaM, FAe TPAAMULMOHHAN NCTOPUS
UMBUNN3ALMIA 3TO HeooLeHMBaET. (..) B pasHbIX HacTax
MVIpa OJMHaKOBas Cpefia BbI3bIBAET pa3Hble peakLmm v
pelleHus. lNo3ToMy cpefia, OKa3blBas BAUSHWE Ha NCTOPUIO
UMBUM3aLMM, HE ONpefenseT ee, XOTa 3TOT hakTop
OblBaeT YpPe3BbIHAMHO CUNbHLIM U AAET OAHW pPe3ynsTaThl
yalle apyrux. Boobluue, s yBepeH, 4To HenoBeveckmii

OMbIT, KOTOPbIN Mbl OObeAMHSAEM B ANHOE LieSIoe Nof,
3arofloBKOM «UCTOPUS», 4eM-HUOYAb onpeaenseTcs,
netepMmnHMpyeTca. MHOMONETHUI OMbIT M3yYeHWA MCTOPUN
NPUBOANT K 3aKJTIO4YEHMIO, YTO Pa3BUTVE MPOUCXOONT
CNy4anHo, B pamMKax, yCTaHOBMIEHHbIX MaTepUanbHbIMM
NoTPeBHOCTAMMU U CUITON BOMW. IHBIMK CNIOBaMK, XOf,
nctopum GecnopaaoyeH, MPUYMHbI HEMOCTUXUMBI, @ UTOTU
nNpoCIeanTb HEBO3MOXHOY.

MonyyaeTcs, 4To UMBMAM3aLMM — KaK logn... OgHN
nprcnocabnuBaloTCs K yCNoBUsM 1 NobexaaloT, Apyrue
nbITalOTCH ATV BNepes No NpaBuiiam 1 0CTaloTcs B
nysepax. M ciyydan B ux cyapbax nrpaeT He nociefHion
posb... M cvna Bonm cnocoOHa ykasaTb NyTh OT Xaoca
K MPOLBETaHMIO...TOMbKO O4eHb BaXKHO MOHMMaTb, YTO
03Ha4aeT C/TI0BO «MPOLBETAHNEY B Ka>KAOM KOHKPETHOM
cnyyae. ©

FanuHa AXOHTOBA, «Bpemsi KonTioGuHra»
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daring experiment was over and the inhabitants of the
Mohave abandoned it to come back only in the 20th century
armed against nature with steam and electricity. This is a
paradoxical example of how withdrawal from barbarity can
bring to a deadlock. It is one of the most striking conclusions
made by Fernandez-Armesto in his research.

In the introduction to ‘Civilizations’ Felipe Fernandez-
Armesto says, ‘A type of environment is the subject of
each part of the book. (...) The effect is to suggest that
civilization can happen anywhere. The prejudice that
some environments are uniquely conducive is hardly more
justifiable than that which claims that some peoples are
more productive than others or some races more prone.

It is true that civilization is harder to sustain in some
environments than others, but no habitable environment has
wholly resisted attempts to recraft it to suit human purposes.
When looked at environment by environment, the talent to
civilize appears higgledy-piggledy all over the world and may
be concentrated most conspicuously in places traditionally
undervalued by conventional histories of civilization. (...) In
different parts of the world, similar environments inspire
different responses and solutions. The history of civilization is
therefore conditioned but not "determined” by environment,
even though the influence of the environment is pervasive
and tends to favour some outcomes rather than others.
Indeed, | am not aware of any evidence that any of the
human experience we lump together under the heading

of "history” is determined by anything. A near-lifetime

of studying it has left me convinced that it happens at
random, within limits allowed by a mixture of willpower and
material exigency. Or else it happens chaotically, by way of
untraceable causes and untrackable effects”.

It turns out that civilizations are like people... Some of
them adjust to the circumstances and win, others force their
way living by their own rules and lose. Their fate may be
predetermined by a chance... The willpower may lead from
chaos to prosperity... However, it is well worth remembering
what prosperity means in each specific case. ©

Galina YAKHONTOVA, Coiled Tubing Times



fl npeanaraio onpeAenuTb LUBUIN3ALMIO KaK TN
OTHOLLEHWUN C eCTeCTBEHHOW cpenomn, npeobpa3oBaHHOM
TakuM o6pasoM, YToObl OHa yA0oBNeTBOpsa NOTPeOHOCTAM
YyenoBeka.

Kntanckum noteHumnan TpaHcopmMaL My oCcTanbHOro
MUPa elle He U3PacXof0BaH — a 3HAUUT, elle Gyaet
pacxopoBaTbcs.

Fpekn cTpounu Mmp, Kak MOXXHO Gonee yaaneHHbIN
OT BapBapCTBa: CO3HaTeNbHO CKOHCTPYNPOBAHHbBIN U
MNCKYCCTBEHHbIMN.

Tem He MeHee, eANHCTBO MUpa, B KOTOPpOM MyCylibMaHUH
Bcerga 4yBcTByeT cebs Ccpeaun ceoux, nopasnTtenbHO.

Fepou He AenarT UCToputo, 3aTo NCTopUA Aenaet repoes.
LleHHOCTN N TeHAEHLNN BeKa MOXHO onpenennTb No TomMy,
KakKunxrepoes OoH M36VIpaET.

cyLI.l,eCTByET O4YeHb HeMHOro «ypokKkoB uctropuu», n niroan
Y>XX TOYHO HUKOrga nx He yceauBatoT. Ho onbIT AgBapguaToro
BeéKa, No-BuagnMomMy, Bce-Takm y4mt ogHOMYy: eCJqin Bbl
TOJIKyeTe LUMBUIn3auuio Kak nporpeccMBHyto,
Bbl 06s3aTeNbHO pa3ovapyeTtech.

LinBnnnsauus v TupaHusa coemectumbl. bonee Toro, Ha
NPOTSHKEHNU NMOYTU BCE UCTOPUM OHU ObINN HepasAenbHbI.
LiMBMnu3aLmm HUKoraa He BO3HUKIM Gbl 6e3 (haHaTUYHbIX
CTpemiieHu (papaoHOB 1 anaHr, 6e3 caMooTBep)KeHHOro
TPyAa MWUIMOHOB NOAAAHHbIX, 6e3 XepTB.

A

| propose to define civilization as a type
of relationship: a relationship to the natural
environment, recrafted, by the civilizing impulse,
to meet human demands.

Chinese potential for transforming the rest of the
world is still unfulfilled— but that only means that it
is unspent.

The Greeks built a world as far removed from
savagery as they could make it: as consciously
artificial, as resolutely constructed.

Nevertheless, the homogeneity of a world in
which a Muslim would always feel chez soi was
striking.

Heroes may not make history, but history
certainly makes heroes. You can tell the values
and trends of an age by the heroes it chooses.

There are few "lessons of history," and in any
case people never seem to learn from them. But the
twentieth-century experience does seem to teach
us one thing: If you misrepresent civilization as
progressive, you are bound to disappoint people.

Civilization and tyranny are reconcilable. Indeed,
for most of history they have been inseparable.
Civilizations could never have arisen without
the visionary drive of pharaohs and phalanxes,
or the labor and sacrifices of millions of their
subjects and victims.

N3BPAHHbIE TPYbl ®ENUME PEPHAHOECA-APMECTO / SELECTED WORKS OF FELIPE FERNANDEZ-ARMESTO

¢ The Spanish Armada (1990)

¢ Millennium: A History of Our Last Thousand Years (1995)

¢ Reformation: Christianity & the World 1500 - 2000 (1996)
(co-authored with Derek Wilson)

¢ Truth: A History and a Guide for the Perplexed (1997)

o Civilizations (2000)

¢ Food: A History (published as "Near a Thousand Tables" in US/Can) (2001)

e The Americas (2003)

e |deas That Changed the World (2003)

e Humankind: A brief History (2004)

¢ Pathfinders: a Global History of Exploration
(2006)

¢ The World: A Global History (2007)

¢ 1492. The Year the World Began (2009)

Ne4—5 (037) Centsiops / September 2011 139




e} -
: ] Approved
2o .." : Event

19-a Ka3zaxcraHckas
MexayHapoaHas BbiCTaBKa
N KOHdepeHuns

2011 HE®Tb UTA3

KasaxcraH, Anmarbl www.kioge.ru

5 - 8 okTAGpPA

OduunanbHasn OpraHusartopbil

nogaep»xKa E

//\) " ITE Moscow
;.( ’ MivHam % E@:@ Ten.: +7 (495) 935 7350, 788 5585
( ::::::?’ M&W

Qakc: +7 (495) 935 7351
oil-gas@ite-expo.ru

ITE Group Plc
’T?‘\ MwHUCTEpCTBO Tel.: +44 (0) 207 596 5000
(ﬁ;{:’jt HedpTn mrasa Fax: +44 (0) 207 596 5111
=% Pecnybnukn Kazaxcrau oilgas@ite-exhibitions.com



