!

L -

ST alE

IS5 1817-3330

Coiled/tubing
BPEMA KOJTTIOBUHIA | 11]1 e S

wagastea ¢ 2002 rofa / has been published since 2002
4 3 1(043), Mapt /March 2013

= ODMLMANLHBIA
MNAPTHEP HOMEPA

e OFFICIAL PARTNER
OF THE I1SSUE |

F 1=
. IHrensLe
Caparosckan obnacts
Ten.: (8453) 79-55-77,
79-56-25
fjvoffice@list.ru
http://fj-volga.com

AOPOXNUM AOCTUTHYThIM,
PABOTAEM HAJ NEPCNEKTUBOW




ITonnoe Gonviue cymmot OMOeRvHbIX yacmet [Apucmormens]

Coiled Tubing cepeuc
MimxeHepHasa noggepXxKa
Offshore Coiled Tubing cepeuc
HuTeHcndukana HedTAHLIX ¥ E’E!.EﬁBhE}{ CKBaXKMH

Feodusmseckme uccnefoBaHMe B CKBAXKMHAX CO CAOXKHBIM nNpodusiem

info@ewshld.com
www.ewsholding.com



Soiled fubing
l1Ines

ABTOP NPOEKTA

[ JLM. TPY3AMIOBUY |

NPEACEAATEJIb PEAAKLUMOHHOIO COBETA

A.B. THOBCKHM, 1.5.H., 1podeccop, 3aMECTUTEb
MunucTpa anepreTuku Poccurickort degepanmu

PEAAKLUVNOHHbIN COBET

K. ATTH, BUIIe-TIPE3UACHT IO MEXIYHAPOTHBIM
npojakaM komnanuu Global Tubing

I0.A. BAJIAKHPOB, 1.T.H., 3aMECTUTEND JTUPEKTOPA
10 HAYKE U TEXHUKE MEX/YHAPOAHON KOMITAHUN
«Or-Hedreras» Private Limited

K.B. BYPIMH, K.T.H., [JTABHBII MHXXEHED
JIENAPTAMEHTA IO PEMOHTY CKBakHH ¢ THKT
"ILromb6epxe”

I A. BYJIBIKA, 171aBHBIN PEJAKTOP KYPHAJIA

B.I. BBIAPHK, jupexkrop HekoMMepuyeCKoro
MapTHEPCTBA «LIeHTP Pa3BUTHA KOJTIOOMHIOBBIX
TEXHOJIOTUN>

B.C. BOUTEHKO, /1.1.1., podeccop, akaaeMuk PAEH

H.A. JTEMAHEHKO, K.T.H., JUPDEKTOD
benHUITHMHedTHL

C.A.3ATPAHUYHBIM, TeXHUYECKUIT HHKEHED —
axkcnept nno 'HKT kommnannu Trican Well Service

L.IL. 303VJIA, 1.1.H., ipodeccop, 3aB. Kapeapor
«PEMOHT 1 BOCCTAHOBJIEHHE CKBAKHUH» TIoMT'HI'Y

P. KNTAPK, NOYETHBINA PEJAKTOP XKy pHAIA

E.B.JIAIIOTEHTOBA, reHepajibHbIH JUPEKTOD
C3A0 «®uamari»

B.B.JIAIITEB, K T.H., I€PBbIH BUILIE-TIPE3UACHT
EBpPO-A3MaTCKOro reopu3nIeCKOro O61mecTsa

B.I1. MOPO3, 1upeKTOP AENAPTAMEHTA
I'HKT OOO «HMHTerpa — CepBUCH»

M.A. CUIMH, /1.X.H., IEPBBII IIPOPEKTOP 1O
CTPATETNYECKOMY pa3suTuio HUY PI'Y
HedTH U raza uMeHu M.M.I'yOkuHa

T.JI. TAMAMSAHII, KOMMEPUYECKUI JUPEKTOD
OO0 «HITIO «BEPTEKC»

A A. TPETBAK, 1.1.H., npodeccop, akageMux PAEH,
3aB. Kadepoi «bypeHne He(PTEra30BbIX CKBAXKHUH U
reopusuka» IOPTTY (HIIN)

Jox. YEPHUK, BULIE-TIPE3UIEHT 1O IPOJAAXKAM 1
MapKeTUHI'y KoMniaHuu Foremost Industries LP

E.H. IITAXOB, K.T.H., 3aM. TEHEPATIBHOT'O INPEKTOPA
OO0 «HITIT “PoCTOKTEXHOIOT U

P.C. APEMUMYYK, j.1.H., npodeccop,
akageMuk PAEH

Hay4YHO-NPaKTUYECKUIN XYpPHar
scientific & practical journal

Ne1 (043), Mapt / March 2013

ORIGINATOR OF THE PROJECT

L. HRUZDZILOVICH |

PRESIDENT OF EDITORIAL BOARD

A.YANOVSKY, Doctor of Economics, Professor,
Deputy Minister of Energy
of the Russian Federation

EDITORIAL BOARD

J. ATTIE, Vice President, International Sales,
Global Tubing

Yu. BALAKIROY, Doctor of Engineering,
Deputy Director for Science and Technology
of the International Company

Yug-Neftegaz Private Limited

H. BULYKA, Editor-in-Chief

K. BURDIN, Doctor of Engineering, Coiled Tubing
Geomarket Technical Engineer Schlumberger

J. CHERNYK, Vice President, Sales and Marketing,
Foremost Industries LP

R. CLARKE, Honorary Editor

N. DEMYANENKO, Doctor of Engineering,
Director, BeINIPIneft

A.LAPATSENTAVA, Director General,
NOV Fidmash

V.LAPTEY, Doctor of Engineering, Vice President
of Euroasian Geophysical Society

V.MOROZ, Director of the Coiled Tubing
Department, Integra Services

M. SILIN, Doctor of Chemistry, First Vice-Rector
for Strategic Development, National Research
University Gubkin Russian State University of Oil
and Gas

E. SHTAKHOV, Doctor of Engineering, Deputy
Director General, "RosTEKtehnologii"

T. TAMAMYANTS, Commercial Director,
NPO Vertex Ltd.

A. TRETIAK, Doctor of Engineering, Professor,
Member of the Russian Academy of Natural
Sciences, Head of the Subdepartment of the Oil and
Gas Wells Drilling and Geophysics, SRSTU (NPI)

V. VOITENKO, Doctor of Engineering, Professor,
Member of the Russian Academy of Natural
Sciences

B. VYDRIK, Director, Nonprofit Partnership
"Coiled Tubing Technologies Development Center"

R.YAREMIYCHUK, Doctor of Engineering,
Professor, Member of the Russian Academy of
Natural Sciences

S. ZAGRANICHNY, technical engineer and
CT expert, Trican Well Service

G. ZOZULYA, Doctor of Engineering, Professor,
Head of the Subdepartment of Well Workover and
Recovery, Tyumen State Oil & Gas University

Ne 1 (043) Mapr /March 2013 1



IIOYETHBIN PEJAKTOP - PoH Knapk (rc@cttimes.org);
IJTIABHBIU PEJAKTOP — lanvHa bynbika
(halina.bulyka@cttimes.org);

KOMMEPYECKUM TUPEKTOP - Buktop LUknaHuk
(viktor.shklianik@cttimes.org);

HAYYHBIN PEJAKTOP - Bacunuii AHppees;
OTBETCTBEHHBIU CEKPETAPB - HaTtanbs Muxeesa;
IJIABHBIN HAYYHBIV KOHCYJIBTAHT -

B.C. BonteHko, A.T.H., npodeccop, akagemuk PAEH;
HAYYHBIE KOHCYJIBTAHTBI - J1.A. Maragoga,
I.T.H., 3aM. gupekTopa NHCTUTyTa NpoMbICIOBOM XUMUMU
PrY HedTu 1 rasza um. .M. lybkumHa; U.4. Mupy, 3amectuTtens
anpekTtopa C3A0 «HoBuHka»; X.b. NlydT, ctapwwnn
TeXHUYeCckuni coBeTHMK KoMmnaHum Trican Well Service;

K. HbtomaH, TexHn4eckunm gupektop komnaHum NOV CTES;
A.B. KycTblwes, A.T.H., nipodeccop.

MAPKETHHTI 1 PEKJIAMA - MapwuHa Kynukosckasi
(advert@cttimes.org);

KOMIIBIOTEPHA A BEPCTKA B IU3AYIH -
Jiogmuna loH4yapoBa;

IIOAITNCKA M PACCBIIIKA - cttimes@cttimes.org

HONORARY EDITOR - Ron Clarke (rc@cttimes.org);
EDITOR-IN-CHIEF - Halina Bulyka
(halina.bulyka@cttimes.org);

SALES MANAGER - Victor Shklianik
(viktor.shklianik@cttimes.org);

SCIENTIFIC EDITOR - Vasili Andreev;

TRANSLATORS - Gregory Fomichev, Svetlana Lysenko;
EXECUTIVE EDITOR - Natalia Miheeva;

CHIEF SCIENTIFIC CONSULTANT - V. Voitenko,

Doctor of Engineering, Professor, Member of the Russian
Academy of Natural Sciences;

SCIENTIFIC CONSULTANTS - L. Magadova, Doctor

of Engineering, Deputy Director of Institute of Industrial
Chemistry, Gubkin Russian State University of Oil and Gas;

I. Pirch, Deputy Director of CJSC Novinka; H.B. Luft, Professor,
Senior Technical Advisor of Trican Well Service; K. Newman,
Technical Director of NOV CTES; A. Kustyshev, Doctor

of Engineering, Professor.

MARKETING AND ADVERTISING - Marina Kulikovskaya
(advert@cttimes.org);

COMPUTER MAKING UP & DESIGN -

Ludmila Goncharova;

SUBSCRIPTION & DISTRIBUTION - cttimes@cttimes.org

HNU3IJATEJIb
000 «OnNTUMUCT»

JKYPHAJI IIOATOTOBJIEH K BBIITYCKY
Pepakumeii xxypHana «Bpems konTiobuHra» un
Hekommepyecknm napTHepcTBOM «LleHTp pa3Butus
KONTIOOUHrosbix TexHonornim» (HM «LPKT»)

AJPEC PEJAKIIUH

119017 r. MockBa, MbixxeBckum nep., 4. 5, cTp. 1, odhuc 224,
Ten.: +7 499 788 91 24, ten./pakc: +7 499 788 91 19.
www.cttimes.org, e-mail: cttimes@cttimes.org

Tupax: 6000 3k3. MepBbIv 3aBoA: 1000 3K3.

XypHan 3aperncrpuposaH ®PepepanbHbiM areHTCTBOM
Nno neyaTu U MacCOBbIM KOMMYHMKaLMam POD.
PerucrpaumoHHbii Homep M N2 77-16977.

XKypHan pacnpocTpaHseTcs no noagnucke cpeam
CNeLnanmcToB HedTerasoBbiX KOMMNaHUA U NPOMUNbHbIX
Hay4HbIX MUHCTUTYTOB. OCyLecTBASETCS LWMpOKasn
nepcoHanbHas paccblika pykoBOAUTENSIM MEPBOro 3BeHa.

MaTepuanbl, aBTOP KOTOPbIX He yKa3aH, ABNA0TCS
NPOAYKTOM KOJUIEKTMBHOM paboTbl COTPYAHNKOB
peaakumm.

Mpw NnepenevaTke MaTepManoB ccbijika Ha XypHan «Bpewms
KONTIOOMHra» obssaTenbHa.

Pepakuma He Bcerga pasgaensetT MHEHWE aBTOPOB CTaTel.

OTneuvaTtaHo B Pecnybnuke benapycb, r. MuUHcK
3aka3 N2 4847

2 Ne 1 (043) Mapr / March 2013

PUBLISHER
LLC OPTIMIST

JOURNAL HAS BEEN PREPARED

FOR PUBLICATION BY

Editorial Board of Coiled Tubing Times Journal and
Nonprofit Partnership "Coiled Tubing Technologies
Development Center"

ADDRESS OF EDITORIAL OFFICE

5/1, Pyzhevski Lane, office 224,

Moscow 119017, Russia.

Phone: +7 499 788 91 24, Fax: +7 499 788 91 19.
www.cttimes.org, e-mail: cttimes@cttimes.org

Edition: 6000 copies. The first party: 1000 copies.

The Journal is registered by the Federal Agency of Press
and Mass Communication of Russian Federation.
Registration number MW Ne 77-16977.

The Journal is distributed by subscription among
specialists of oil and gas companies and scientific
institutions. In addition, it is also delivered directly

to key executives included into our extensive mailing list.

The materials, the author of which is not specified,
are the product of the Editorial Board teamwork.
When reprinting the materials the reference

to the Coiled Tubing Times is obligatory.

The articles provided in this journal do not necessarily
represent the opinion of the Editorial Board.

The Journal offers a cooperation
to advertisers and persons concerned.




CJIOBO PEJAKTOPA

BBIXOUT B CBET OUEPENHOI, 43-11 -
HOMED XYpHaIA «BpeMs KONTIOOUHT 2>, ;
Sl yBEPEH B TOM, UTO CJIOBO «BPEMSI» CTOUT B
€r0 HA3BAHNU HECTYYAHO: BpDEMS JIETUT CO
CKOPOCTBIO TEXHUYECKOI'O IIPOIPECCA, U BCE
OOJIbIIIE KOMIIAHUI BO BCEM MUPE OTAAIOT
NPEANOYTEHUE BBICOKOTEXHOJIOTUYHOMY
HEMTEra30BOMY CEPBUCY, BCE CJIOKHEE
CTAHOBATCS TEXHOJIOTUH, BCE OOJIBIITNX
3HAHUI U HABBIKOB B OOCITYKMBAHUH TPEOYET
COBPEMEHHOE OOOpYAOBaHUE. Bpems —
HEOJOMNUMAs CUJIA, KOTOPAas CTPEMHUTCS
TOJIBKO BIIEPES, Sl HA/IEIOCh, YTO HAIIECH PEAAKIIUY YIACTCS HE
OTCTABATBb OT BPEMEHU U BOOPYKATb BAC, JOPOTUE UUTATENH,
CaMBIMHU BOCTPEOOBAHHBIMH 3HAHUSAMU, I€/IAI0MUMU 60I€e
3(pPEKTUBHOI BalTy IPOMECCUOHAIBHYIO IEATEIBHOCTD.

DTOT HOMED «BpEMEHU KONTIOOMHI'A» — HE UCKJIIOUYEHUE.
CHenuaauCcTel BEAYIINUX MEX/yHAPOAHBIX CEPBHUCHBIX
KOMIIAHUM C €TO CTPAHULL IIEIPO MOJAEIATCI CEKPETAMU
IIPOBEAECHHA MHOIOCTAAUNHOIO I'PI1, ruipOnieCKOCTpyUHOM
nep@opanuy, UCIOAb30BAHUA KOITIOOMHIOBBIX TEXHOJIOTUHA
B OOKOBBIX TOPU3OHTAIBHBIX CTBOJIAX, 4 POCCUICKAA
KoMmmnaHus «sIMai IleTpocepBrC» pACCKA3BIBACT O CBOEM
OIBITE NPOU3BOJCTBA F€O(PU3NIECKUX UCCIIETOBAHNUN
TOPU3OHTAJIBHBIX/CYOrOPU30HTAIBHBIX CKBAYKHH C
HCIIOJIb30BAHUEM KONTIOOUHTA. 113 pyopuku JIpakTuKa»

BBI Y3HAETE O TOM, KAKHE PAOOTHI BEAYTCA KOJIJIETAMHA
13 KOMIIaHu «TaTHEPTh-AKTIOOMHCKPeMCepBUC» U
«Ppaxk/xeT-Bonrar, a 3 <AHKETBD» — KaAK pA0OTAIOT
BO MHOT'UX JIDYTUX KOMITAHHUAX.

S pan, 9TO TEMATHUKA U3LAAHUA PACIIUpPAeTC. B KayecTse
«ocTsa HOMEpPa» BlIEPBBIE BLICTYIIAET CTAHMCIAB 30/I0THIX,
reHepanabHbI JUpeKTOp OO0 J'a3npom foosrya KysHerk.
Tema 6ecenbl HOBA AJIsI HAMETO U3IAHUS — TOObIYA METaHa
YTOJIBHBIX IIJIACTOB M UCITOJIb30BAHHUE BEICOKUX TEXHOJIOI U
He(dTErazoBoro cepBrca s 3Tux 1eseil. Enje onHa HoBas
JULA )KYPHAJIA TEMA — MUKPOOHOJIOIMYECKAsI KOPPO3USA
IPU IPOU3BOACTBE U IKCIUIYATAIUU THOKUX TPYO.

JanHasg n1po6aeMaTHKA BbI3BAsIa 6OIBIION HUHTEPEC
y CIyIIaTENIE CEMUHAPA, TPOBEAEHHOT'O JJOKTOPOM
bepau JIy(pToM B paMKax 13-11 Mek1yHapOgHOMI
KOH(pepeH1INU «KOITIOOMHIOBbIE TEXHOJIOI'MH U
BHYTPUCKBAKUHHBIC PA6OTHI>.

KaX bt COCTOABIINIICSA XKYPHAJI — 3TO ABTOPBI, TO AKTUB
CHELNAINCTOB, CIIOABUKHUKOB, TOTOBBIX JJEJINTHCA CBOUMH
3HAHUAMH U OIIBITOM. B 3TOM BBIITYCKE — O3/APABJIEHUSA C
IOOMJIEMHBIMU JHAMU POXKIECHUA IBYM AKTHBHBIM ABTOPAM
JKYPHAJIA, 3AMEYATE/IbHBIM JIIOASAM, BUHBIM CHELTUATHUCTAM,
npodgeccopam JLA. Maragosoii u IO.A. bayiakuposy.

S mpUCOEUHAIOCH KO BCEM TEIIBIM CJIOBAM, CKA3AHHBIM B
MO3/IPABJIEHUAX, U XOUY ITOXKEJIATD KOJIJIETAM HOBBIX YCIIEXOB!

He coMHEBAIOCH, YTO NOpaAyeT yurareneh «Kpacora
MECTOPOXJCHUN». 2K/IEM BAINX HOBBIX (POTOPENIOPTAKEL!

JKzaeM Takke cTaTe, BOIIPOCOB HAINUM CIHEIUATIUCTAM-
KOHCYJIBTAHTAM, PACCKA30B O IIPAKTUYECKOM OIIBITE
NpoBeAeHUs paboT. Hamy cTpaHuIbl BCETA OTKPBITHI 1J15 BaC!

Pon Knapr

L
g

EDITORIAL

This is the 43rd issue of the Coiled Tubing
Times. I am sure that the word ‘Times’ in its title
is not coincidental, as the time flies and its speed
is the speed of the technological progress, with
the companies around the world increasingly
choosing high-technology oil and gas service,
with the technologies growing more sophisticated
and the advanced equipment requiring more
extensive knowledge and skills. Time is an
overwhelming force which is unfailingly pushing
forward. I hope, my dear readers, that our editorial
staff keep up with the times and manage to ensure
that the up-to-date information we equip you with
improves your proficiency.

This issue of the Coiled Tubing Times is no
exception. Experts representing the international
leaders in oil and gas service reveal the secrets of
multistage hydraulic fracturing, abrasive perforation,
and application of coiled tubing technologies in
horizontal sidetracks; the Russian company Yamal-
Petroservice shares its experience in performing
geophysical survey of horizontal / sub-horizontal wells
with coiled tubing technologies. The Practice column
gives a glimpse of the activities carried out by Tatneft-
AktyubinskRemService and FragJet-Volga companies,
while the achievements of many other companies are
described in the Questionnaire column.

Iam glad to witness the enlarging scope of the
issues our journal strives to cover. The Guest of the
Issue is Stanislav Zolotykh, General Director of
Gazpromdobycha-Kuznetsk. The dialogue with him
introduces a new subject to us — the usage of high
technologies of oil and gas service for the production
of coal bed methane. Another subject which our
journal discusses for the first time is microbial
influenced corrosion in coiled tubing operations and
manufacturing. This problem aroused much interest
among those who attended the seminar held by
Doctor Bernie Luft within the framework of the 13"
International Scientific and Practical Coiled Tubing
Technologies and Well Intervention Conference.

Each time the journal is issued, it is due to the
authors and the core group of experts and allies
who are ready to share their expertise. This issue
offers congratulations on the jubilee to our notable
contributors — Professor L.A. Magadova and Professor
Yu. A. Balakirov, two remarkable people and
outstanding professionals. Let me subscribe to all
compliments and congratulations addressed to them
and wish them every success!

I have no doubt that our readers will enjoy the Beauty
of Oilfields. We are looking forward to your new photos!

‘We also hope to receive from you new articles,
questions to our professional consultants, and
comments on your field experience. Our pages are
always open for you!

Ron Clarke
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VBa’xkaeMbl€ KOJUIETH, YICHBI PEIAKIITHH
JKypHaia <BpeMs KOJITIOOMHTIA» U €TI0
qgUTaATE/IH!

OT BCEeH AyIIH IIO3APABJIAIO BAC CO
3HAMEHATE/IBHOM JaToH — 10-1eTHeM
HAIIETO *KypHaja!

B 2002 ropgy BbIIIES IEPBBINT HOMEDP
HAYYHO-TIPAKTUYECKOT'O )KYPHAIA
«Bpems KOJITIOOMHTI'A» — U3/JAHUS, CO3/IAHHOI'O
JUISL TPOJIBUKEHU S CAMBIX IIEPE/IOBBIX TEXHOIOT U
HEMTEra30BOIo CEPBUCA. 34 ECATH JIET HAMU
NPOIEH O60JIBIION MY Th, )KYPHAJI IIOTYYHII
HINPOKYIO U3BECTHOCTD U 3aBOEBAJI YCTOUYHBbBIN
ABTOPHUTET CPEIU CIEITUAJIMCTOB. brarogaps
JIBYSIBBIYHOMY (POPMATY «Bpems KOJITIOOMHTA»
YCIIENTHO 3HAKOMUT C 32PYOEKHBIM OITBITOM
PYCCKOA3BIYHBIX U AHIVIOA3BIYHBIX YUTATETIEH.

Ha cTpanunax »KypHaja PETyIsapHO BBICTYIIAIOT
CaMBI€ ABTOPUTETHBIE CIIEITUAJIMCTHI OTPACIIH,
IYOINKYIOTCA MATEPHUAIBI O IIMPOKOM CIIEKTPE
HMHHOBAIITHOHHBIX TEXHOJOTUH, O HOBEHIIIEM
060PYyIOBAHNUH, 00 YHUKAJIBbHBIX ONEPAIUAX
HePTEra3oBOro CEPBUCA, IIPOBEJACHHDBIX B
PA3JIMYHBIX YT'OJIKAX HAIIEH IIJTAHETHL.

B TeueHme gecsatu et «Bpemst KOJITIOOHUHTA»
POC BMECTE C KOITIOOMHIOM B Poccuu.

B HEMaOM Mepe 61arofaps OCBEIICHUIO

Ha CTPAHUIIAX )KYPHAJIA IPOTPECCUBHBIC
KOJITIOOMHI'OBBIE TEXHOJIOI' MU MOy YN UPOKYIO
MH(POPMALTMOHHYIO NNOAIECPXKKY. CIeAyeT OTMETUTD,
4TO POCT KOJIMYECTBA KOITIOONHIOBBIX YCTAHOBOK
B Poccuu B 3TH rOibI €I 3HAYUTEIBHO OBICTPEE,
4eM B CPEJHEM TIO MUY, U B 3TOM 51 BIDKY IIPSAMYIO
3aCJIYTy COTPYHUKOB PEJAKITUU Ky PHAJIA.

51 kenaro XKy pHaly APKUX MATEPHUAJIOB HA
CTPAHULIAX, IJIOJOTBOPHBIX JUCKYCCHUH, BEPHBIX
4ABTOPOB, MHOI'OYHCJIEHHBIX YN TATEJICH X HOBBIX
IOOMJIEEB, 4 €TO PEMAKIINHN U PEJAKIITMOHHOMY
COBETY — TBOPYECKUX YCIIEXOB!

TIpeoceoamens peoaxuuOHH020 COBENIA HCYDHAA
Bpems konmobunza», 00KMop SKOHOMUHECKUX
Hayr, npogpeccop, 3amecmumens MuHucmpa
axonomuru Poccuiickoit Pedepajuiu

A.B. Tnoeckuii /A.B. Yanouvsky
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Dear readers, colleagues,
editorial board members!

We are happy to greet you
on a remarkable date, the 10"
anniversary of our journal!

The first edition of the Coiled Tubing
Times, a research and practice journal
aimed at promotion of state-of-the-
art technologies in Oil & Gas service
was published in 2002. In 10 years the
journal gained a wide popularity and a
steady reputation among the specialists.
Due to dual language journal the
Coiled Tubing Times the journal
makes the foreign experience in Russian
and in English.

The journal regularly gives a word
to the most reputed specialists of the
industry, publishes materials on a wide
number of innovation technologies, new
equipment, unique service operations
performed in different parts of the world.

During these 10 years the Coiled
Tubing Times Journal was growing
together with Coiled Tubing in Russia.
One of the factors of this growth was
the wide information support rendered
by the journal to the advanced coiled
tubing technologies. The sales of CT
units in Russia exceeded similar sales
globally and I think it should be directly
contributed to the efforts of the editorial
stuff.

I wish the magazine bright stories,
productive discussions, loyal authors,
numerous readers and new jubilees
and success to the editorial board and
editorial council members!

The Chairperson of the Editorial
Council of the Coiled Tubing Times,
Doctor of Economiic Science, Professor,
Deputy Minister of Economy of Russian
Federation.




000 «®pak[xeT-Bonra»

u [OPOXMNM
NOCTUMHYTbIM,
PABOTAEM HAJ,
MEPCMEKTUBON

guest of the issue

C.C.30JI0TBhIX:
«KOJMTIOOUHT — 3TO
OCHOBA ITIOTOYHOU
TEXHOJIOTUWN»

B kawecmaee 20cms Homepa 8biCmynaent OOKMop mexHuueckux Hayx Cmarnucaas
Cmanucaasosuy 30710muix, 2erepansioitl ouperxmop OO0 d a3npom 000biua Ky3rerr».

The guest of the issue is Stanislav Stanislavovich Zolotykb, Doctor of Technical Sciences,

General Director of Gazpromdobycha-Kuznelsk.

Poounca 7 mapma 1950 200a 6 Operodypze. OKoOHHLUN
Kysbacckuil noaumexHudeckuil Yy Husepcumem no
CReUUAILHOCIMU maprutetioepcicoe oeno». Jloxmop
MEXHUMECKUX HAYK, asmop bonee 70 1HayuHbLx paoom.

Ocrosrbie amaroL mp)yo06oL 0eAmeisHOCIL

T1003emmbiil Yuacmrosoiti maprutetioep, 221a61oiil
mapruerioep, 21a6Holil UHICeHep Ha K)Y30aCCKUX
yeonwHbix npeonpusmuax (1973—1990).

TexHuuecKuil oupexmop, 3amem 2eHepPalbHblLL
oupexmop xonyepra <benogoy20/e» (1990—1999).

Tlepeuiti 3amecmument 2eHePaibHo20 Oupexmopa
(MexHu1ecKo20 OUPexmopa) 8 Y2olbHoM KoHyepHe
Kysoaccyzonv» (1999—-2002).

TI'enepanvioiii oupexmop OAO T10 «Cubupb-Y2oiv»
(2002), no coemecmumensemey 2eHePaIbHbLLL OUPeKmop
OO0 dTIK Kysreur» (2002—2004).

Samecmumens npeoceoamens coeema OuUperxmopos
no Kyzoaccy OAO «benon» (2004), 10 coemecmumenscimay
2enepavriviil ouperxmop OO0 JTIK Kysreti»

(2004-2008).

T'enepanvrviti oupexmop OO0 d a3npom 0oobiuc
Kysneuy» (¢ oeraopsa 2008-20).

Hazpaowst u 36anusi:

* noaHbiL Kasanep snaxa dllaxmepcrasn cnasa,
* Kasanep meoanu «3a mpyooeyro 000.1ecib;
* ogacovLaaypeam npemuu lpasumenscmea PD.

Bpems korrro6uHra: Cranucaas CTAHHUCIABOBUY, IJISI
HAYaJIa MTO3HAKOMbTE HAIUX ynrareser ¢c Kysoaccom —
PETHOHOM, IT€ PA3BHUBAECTCA «<HOBAA I'a30Bas OTPACTIb>
PoccuH — 10OBIYa METAHA YTOJIBHBIX IUTACTOB.

Cranuciaas 3010TbIX: Ham pernon — KeMepoBcKas
06J1ACTD — 3TO TPU MHUJUIMOHA >KUTEJICH. Y HAC HECKOJIBKO
METAJUIYPrUYECKUX KOMOMHATOB, XUMHUYECKOE

S.S. Zolotykb was born on March 7, 1950 in
Orenburg. He graduated from Kuzbass Polytechnic
University , where be studied <Mine Survey». He is a
Doctor of Technical Sciences and an author of over
70 scientific publications.

The main stages of bis career include:

Zonal underground surveyor, chief mining
surveyor, engineer-in-chief at Kuzbass coal plants
(1973-1990).

Technical Director and General Director at
Belovougol Concern (1990—-1999).

Senior Deputy General Director (technical
director) in Kuzbassugol coal concern (1999-2002).

General Director of Sibir-Ugol, JSC (2002)
and General Director of GPK Kuznets, LLC
(2002-2004).

Deputy Chairman on Kuzbass at Belon, JSC
(2004) and General Director of GPK Kuznelsk
(2004-2008).

General Director of Gazprom Dobycha Kuzneisk
(Starting from December 2008).

Awards and titles:

* Full cavalier of Miner's Glory Bacdge of Merit;
* Cavalier of Medal of Honor for Labor Valor;
o Two-times laureate of the Premium of the Russian

Federation Government

The Coiled Tubing Times: Stanislav
Stanislavovich, it would be nice if you
acquaint the readers with Kuzbass, a region,
where Russia develops its new gas industry -
production of methane from coal beds.

Stanislav Zolotykh: Kuzbas, or officially
Kemerovo Region, is populated by 3 million
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rOCTh HOMEPA

«KOJTIOOMHI — 3TO OCHOBA IIOTOYHOM TE€XHOJIOI'H»

MIPOU3BOACTBO, MaXThlL Kyz6acc gaet 80% KOKCOBOT'O people. We have several metallurgy works,

yia 1 50% 3HepreTudeckoro yrig Poccuu. Ham pernon chemical production, many mines. Kuzbass
CaMOJOCTATOYHBII. BO MHOTOM 6/1ar0/1apsi TOMY, UTO B €TO produces 80% of coking coal and 50% of steam
IJIaBE CTOUT LIETEYCTPEMIIEHHBIN YETIOBEK, I'yOEPHATOP AMaH coal in Russia. Our region is self-sufficient. One of
Tynees, KOTOPBIY OOIEET 34 JIEJIO CaM U COOUPAET BOKPYT CEOs the reasons for that is that it is headed by Governor
JeATeNbHBIX JIIOAEU. OH M HAIII IIPOEKT IIOAAEPKAJI C IIEPBOI'O Aman Tuleev, who is 2 mad of deed himself and
JHs, IOAAEPKUBAJI HAIIIKM HAYMHAHWA U TOIA, KOIZIAd MBI €11 is surrounded by energetic people. He supported
OTZIEJIBHOU CTPYKTYPOI ObLINU, HE OTHOCHBIIEHCS K CUCTEME our project from the very start, when we were just
«['a3rpoMa». Tak 4TO HAM €CTb HA KOT'O ONIEPETHCSL. a simple division, not related to Gazprom. So it is

good for us to have somebody in the corner.
BK: 1)1 penieHus1 KAKHUX 32124 Ob1JI0 06pa3oBano OO0

Ta3npom goosraa Kysuenk», koropoe Bol Bo3miasisere? CTT: You are the Head of Gazprom

C.3.: TlepBas 3a71a49a, KOTOPASA CTABUTCSA IIEPE]T HAITUM Dobycha Kuznetsk, LLC. What was it
MIPEANPHUATHEM — STO 3AMEHA ra3a, umMrnoprupyemoro B Kyzéacc  founded for?
U3 IPYI'UX PETUOHOB, HA T'a3 U3 COOCTBEHHBIX HCTOYHUKOB. S.Z.: The first objective of our company was
Hai pervuoH pacnosaraeT OrpoOMHBIMH PECYPCAMU YIVIA, the replacement of gas imported to Kuzbass from
B KA2KJI0H TOHHE KOTOPOT'O COAEPKUTCA 10 45 KyOOMETPOB other regions by the gas from our own sources. Our
rasa. 9TO OYEHb CEPbE3HBIN IOTEHLINM AL Bropas 3aga4a — region has enormous resources of coal, each ton of
obecriedeHre 6€30ITaCHOCTU TPY/1a MIAXTEPOB, IOTOMY YTO, which contains 45 cubic meters (1,590 cubic feet)
K COKAJICHUIO, B3PBIBBI B IIAXTAX YHOCAT MHOI'O YEJIOBEYECKUX of gas. This is a very serious potential. Our second

JKH3HEH. HE6OIBIIION 9KCKYPC

B uctopuio. B XX Beke CIIIA

3aHUMAJIH IIEPBOE MECTO B 1 Havan 3aHMMaTbCA NPOEKTOM Mno ,D,06bl'-le YronbHOro MeTaHa
MHPE IO ABAPHSM B ITAXTAX. ewe B 1991 ropy. 11 35 neT npopaboTan Ha WaxTax U U3HYTPW 3Han
Kasxp1it TpeTuii moruommin 3TV NpobieMbl, @ MOTOMY MOHMMaN, YTO eC/IN Mbl HE NMoMAeM Mo

IIAXTEP U KAXK/IBIA TPCTHI nyTW amepuKaHLEB, TO y Hac OyayT NpofomkaTb FMOHYTb NoauN.
B3PBIB B maxTe Obutd B CIIA.

B 70-X roiaX MpoMnLIoro l initiated a coalbed methane production project back in 1991.
BEKa MPABUTEIHCTBOM | used to work in the mines for 35 years and knew all these
CoenmaenHpix [lITatos problems from inside. | realized that if we didn’t follow the

OBbIJIO MPUHATO PEMICHNE American way, people would keep on being killed.

O PA3BUTHUHU TEXHOJIOI' U,
KOTOPBIE TTIO3BOJIUIIN ObI

€IIIE JIO TOT'O, KAK IIaXT4 Oy/IET HOCTPOEHA, COOPATH ONACHBIH objective is provision of miners' labor security.
ra3 u3 yrisa. KoMrnaHusam, BHEIPSBIINM TAKUE TEXHOJIOTUY, Unfortunately, explosions in the mines take many
TrOCYyJJapCTBO IIPEJOCTABIISIIO LIE/IBIH psast IpedepeHnii. Mbl lives. Let me make a retrospective journey into the
u3y4ynny onslT CIITA ¥ pennag UCIONIb30BATh €0y HAC B history of the issue. Back in the XX century the USA
Poccum. held the first position in the number of accidents
in the mines. Every third explosion and every
BK: Bamia JOKTOpPCKasA JUCCEPTAIIUA MMOCBANICHA third killed miner accounted for the United States.
BOIIPOCAM JOOBIYH YI'OJIBHOI'O METAaHA. B CBA3M c yem In 1970 the US government passed a decision
HMMEHHO 3TA IPOOIEMATHKA 0KA31aCh B PoKyce Bammx on developing technologies that would allow
HAYYHBIX ¥ IPO(eCCHOHAIBHBIX HHTEPECOB? extracting dangerous gas from the coal even before
C.3.: {1 Haua1 3aHUMATHCS IPOEKTOM IO JOOBIYE YTOJIBHOI'O the mine is built. The government gave a number
MeTaHa eme B 1991 ropy, Koryia 6611 'eHEPaIbHBIM TUPEKTOPOM of preferences to the companies introducing such
YTOJIBHOT'O IPEANPUATHA. S 35 1eT IpopabOoTaI HA IMAXTAX U technologies. We studied this experience of the

W3HYTPH 3HAJI 3TH IIPOOIIEMBL, 4 TOTOMY IOHUMAJ, uTo ecii Mbl  USA and decided to use it in Russia.
HE [IO/IEM [1O IIyTU AMEPHUKAHIIEB, TO Y HAC OYAYT IIPOJOJIKATD
TUOHYTD JIOH. YTOOBI UBMEHUTH CUTYAIIHIO, 5 YIIIE U3 CTT: Your doctor's dissertation is dedicated
YI'OJIBHOM OTPACIIN U 3aHSJICS OCYIIECTBICHUEM 3TOr'O IpoekTa.  to the problems of coalbed methane
production. Why did your scientific
BK: Cuuraercs, 910 B yCI0oBHAX Poccnu MmeTaH and professional interests focus on that
YT'OJIBHBIX IUIACTOB — HE KOHKYPEHT TPAJHITHOHHOMY problem?
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LOPOXUM
LOOCTUTHYTbIM,
PABOTAEM HAJ,
MEPCMEKTUBON

guest of the issue

Coiled tubing is the basis of stream technology

MIPHPOTHOMY I'a3y, II0 KparHEH Mepe, Ha JaHHOM
1ane. CyKI€HO JIH €My TaK H OCTATHCA PETHOHAJIBHBIM
BHIOM TOILINBA? He CIMIIKOM JIX BBICOKA
€e0eCTOMMOCTH JOOBITOI'O METAHA IO CPABHEHHIO
C TPAJULIHOHHBIM NIPHUPOSHBIM I'a30M, YYUTHIBASL
IIPMMEHEHHE TEXHOJIOTUH MOBBILNICHU A I'a300TAUYHN
IIJIACTOB, IOCJAEAYIOIIEH OYUCTKH U T.1.?

C.3.: TpaAuIIMOHHBIN NPUPOIHBIN I'd3 COCTOUT HA
90% 13 MeTaHa. A Ky30aCCKHU YTOJIBHBIN METAH UMEET
KOHIIEHTPAIUIO 99% U He TpebyeT HUKAKOH OYHUCTKH.
K TOMYy k€ B HEM a6COMIOTHO OTCYTCTBYET CEPA, IPUMECH
KOTOPOM ITPYU UCHOJIb30BAHHUH METAHA B KAYECTBE TOILJINBA
COCOOHA MPUBOAUTE K U3HOCY MAIIWUH (TYpOUH U T.71.). Tak
YTO KA4YECTBO HAIIETO YTOJBHOI'O METAHA BBIIIE, YEM KAYECTBO
TPAJUITMOHHOI'O IPUPOAHOTO ra3d. CyKJAEHO JIM METAHY
OCTAThCsA PErTMOHATIBHBIM BUJOM TOIUINBA? PAHO MK TTO3THO
HEJIpa, U3 KOTOPBIX IOOBIBACTCS I'd3 IO/ BHICOKMM JIABJICHHUEM,
OyayT cMemaThCst K CEBEPHOMY IIOJIIOCY, U 3HAYEHUE METAHA
YTOJIBHBIX IIJTACTOB OYZET BO3PACTATD.
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Figure 1 — Predicted resources of coalbed methane
in Russia (map)

BK: A npupOAHEBIL a3 mHeIb(POBhIX MECTOPOKIACHU L
YK€ CTOHT JOPO>KE YTOJABHOI'O METAHA.

C.3.: [1a. UIMeHHO 1T03TOMY «['a31IPOM» MTHTEPECYETCA
PECypCaMM YTOJIBHOI'O METAHA. DTO OYEHD NTEPCIIEKTUBHOE
HanpasneHue. B Kyz6acce yroibs 106b1BaIOT yaxe 300 1eT, HO
K HACTOSIIIIEMY BPEMEHU JIOOBITO TOJNBKO 10% pa3BelaHHBIX
pecypcos. IIpeacrasisere, Kako oo'beM 3a11acos! U B
KaK/IOM TOHHE YIVIS «CHANT» 10 45 KyOOMETPOB METAHA,
YPE3BBIYANHO OIMACHOTO JJIf IIAXTEPOB, HO OYE€HD IIOJIEZHOTO
JUI XUMHU M S9HEPTETUKHU. KpOoMe TOTO, 3/1eCh O4EHD BBICOKA
U 3KOJIOTUYECKAS COCTABIAIOMAs. [IOTOMY UTO €CJIM TOIIUTD
YIVIEM, TO IPOUCXOAUT OCTATOYHO MHOI'O HEI'ATUBHBIX
BBIOPOCOB B ATMOC(EPY. A METAH — TOILJIMBO KOJOTUYECKU
YHCTOE.

BK: Ky36acc — oguH U3 1200 ra3uhuiupoBaHHBIX
peruoHos PoccHH, IOTOMY YTO TPATHUITHOHHOE

TOIIIMBO 34€Ch, IIO IOHATHBIM IIPDHYHHAM, — YIT'OJIb. }

S.Z.:1initiated a coalbed methane
production project back in 1991, when I was
General Director of a coal plant. I used to work
in the mines for 35 years and knew all these
problems from inside. I realized that if we
didn’t follow the American way, people would
keep on being killed. In order to change the
situation I left the coal industry and took up
this project.

CTT: There is an opinion that in Russian
conditions coalbed methane can not
replace the traditional natural gas, at least
at the moment. Will it remain to be just a
local fuel? Regarding the cost of methane
production, isn't it too high as compared to
traditional natural gas, taking into account
the application of enhanced gas recovery
technologies and technologies of gas
cleaning?

S.Z.: The traditional natural gas consists
of methane for 90%. And Kuzbass coalbed
methane has the concentration of 99% and
needs no cleaning. Besides, it is totally deprived
of sulphur. Presence of the latter in methane
fuel can lead to pre-mature failure of machinery
(turbines, etc.). So, the quality of our coalbed
methane is better than that of the traditional
natural gas. Will methane remain a regional
type of fuel? Sooner or later the bowels of earth,
from which natural gas is produced under high
pressure, will be moving towards the North
Pole and the value of coalbed methane will be
increasing.

CTT: Natural gas produced at offshore
fields is already more expensive than
coalbed methane.

S.Z.: Yes. That is why Gasprom is interested
in the resources of coalbed methane. Thisisa
very promising field. In Kuzbass, coal has been
produced for 300 years. But only 10% of the
explored reserves have been produced so far.
It’s hard to realize what an amount of reserves
we have! Every ton of coal contains 45 cubic
meters (1,590 cubic feet) of methane, which is
very dangerous for the miners, but very useful
for chemistry and power production. Besides,
the environmental aspect is also very important
here. In the case when coal is used for heating,
a lot of harmful emissions are emerged into the
atmosphere. And methane is environmentally
friendly fuel.
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rOCTh HOMEPA

«KOJTIOOMHI — 3TO OCHOBA IIOTOYHOM TE€XHOJIOI'H»

CrIocOOHa I MacHITA0HAS JOOKIYA YTOJIBHOI'O METAHA CTT: Kuzbass is one of the least gasified
HM3MEHHUTH TOIUITUBHBIH 6an1aHc KemepoBckort ooxacTu? regions of Russia, as, naturally, coal is

C.3.: KOHEYHO, TaKas 327a9a CTABUTCS. YT'OJIbHBIM METAH traditional fuel here. Can the large-scale
Oy/IeT HAXOUTB BCE 60JIee MUPOKOE IPUMEHCHIE U B production of coalbed methane change the
IIPOMBIIUIEHHOCTH, U B KHUJIUIIHO-KOMMYHaJIbHOM XO3SIHCTBE. fuel balance of Kemerovo region?
Ho 51 6bI XOTEN OOPATUTh BHUMAHHE YUTATEJIEH €IIE U S.Z.: Sure, there is such an objective. Coalbed
HAa TaKyIo pobnaemMy. [TooBuHa 064U yIiid B Kyz6acce methane will find wider application in industry
OCYIIECTBJIAETCA OTKPBITBIM CIIOCOO0OM — C IOMOIMIBIO and utilities. But I would like the readers to pay

attention to another problem. Half of
coal in Kuzbass is produced by surface

MeHs ocobeHHO MHTepecyeT TEXHONOT s KONTIOOWHra — mining, in open cuts, where famous

rnbkon Tpyosl. OHa NpeanonaraeT He UMKANYECKyto paboTy,  heavy-duty BelAZ trucks are used.

a MOTOYHYIO, C MMHUMAJIbHLIMW NOTEPSMU BPEMEHMW. Kuzbassrazresugol, JSC alone has to

KonTiobuHr — ocHoBa NOTOYHOM TEXHOMOrMK, 3TO bonee buy 35,000 tons (500 railway tanks)

3(pekTUBHO, bonee ObICTPO, MeHee 3aTpaTHO. [1ng MeHs, of fuel a month for its BelAZ trucks

KaK rnaBbl KOMMaHUW, BCE 3TO O4YEHb BaXKHO. paying the price that 5 twice as high as
the price of gas, which is near. BelAZ

| am especially interested in the coiled tubing technology. trucks have American engines. In the

It replaces cyclic work by inline operations with minimal time USA such engines are already converted

losses. Coiled tubing is the basis of inline technology. Itis more  to gas (use 2 mixture of gas and diesel
efficient, faster and less expensive. All of this is important for or gas alone as a fuel). We would like

me as the head of the com pany. the Belarusian producers of heavy-
duty trucks to study the American

experience and convert BelAZ trucks

KapbEPOB, B KOTOPBIX UCIIOIb3YIOTCS OOIBIIETPY3HBIE to gas fuel. In this case coal producers will be able
ABTOMOOMJIN — 3HAMEHUTBIE BeTA3bL. TONIBKO O/]HA YTOJIbHAS to spend less on logistics. Besides, the cost of coal
xommianusi OAO «Kyzbaccpasdpesyroiibs 1151 besnA30B 3aKynacT produced in open cuts include 30% of the cost
35 TBICAY TOHH (3TO 500 HUCTEPH) TOILJIMBA B MECALI, U IIPUTOM of liquid fuel. If this component gets down, the
IO 1IEHE B 1BA Pa3a JOPOKE I'a3a, KOTOPBHII, 110 CYTH, pAJoM. Ha cost effectiveness is on a rise. I am also concerned
besrA3ax cTosaT aMepUKAHCKHUE ABUTATENH, KOTOPbIE B CIITA about these problems, as by 2022 we should be
y2K€ KOHBEPTUPOBAHBI ITO]] ra3. HaM OY€Hb XOTENOCH Obl, YTOOBI producing 4 billion cubic meters (141 billion cubic
O€EJIOPYCCKUE MTPOU3BOAUTENN OOIBIIETPY3HBIX AaBTOMOOUIEN feet) of methane a year and totally replace the gas
U3YYUJIU 3A0KEAHCKUI OIIBIT U TAKKE nepesesnu besrA3br Ha supplied to Kuzbass from the North with it. I can’t
ra3oBO€ TOIUIMBO. B 3TOM Ci1y4ae y yroJIbIIUKOB 3HAYUTEIbHO help thinking about sales markets. One of the most
YMEHBIIUINUCH OBl 3aTPATHI, CBA3AHHBIE C JOTUCTUKON. Kpome promising segments is engine fuel. Especially since
TOTO, B CE6ECTONMOCTH YIVIS, AOOBIBAEMOTI'O Ha Kapbepax, 30% Russia has a law that constrains the gas price to be
COCTABJIACT CTOUMOCTD KUJKOT'O TOIIMBA, ¥ €CJIM YMEHBIINTD twice lower than the price of the cheapest liquid
3TY COCTABJISIIONLYIO, TO BO3PACTET HPUOBIIBHOCTD. MEHS TOXE fuel. Such an impetus is going to contribute to the
BOJIHYIOT 3TU ITPOOJIEMBL, TOTOMY UTO K 2022 TOIy MBI JJOJIKHBI development of automobile transport and growth
JIOOBIBATH 4 MJIPA KYOOMETPOB METAHA B T'OJI, T.€. IOJTHOCTBIO of traffic.
3aMEHUTD HAITUM METAHOM TOT I'd3, KOTOPBIA CETOAHSA
nocrtynaet B Kysz6acc ¢ CeBepa. U 51 He MOTy HE IyMaTh O PBIHKAX CTT: What are your approaches to selection
cObITa. OYEHB EPCIIEKTUBHBIN CETMEHT — ABTOMOOHJIBHOE of enhanced gas recovery technologies and
TOILIMBO, TEM 60JI€€ UTO B POCCUM MPUHAT 3aKOH, COITIACHO equipment? What are the criteria of your
KOTOPOMY 11€H4 Ha I'd3 YCTAHABIMBACTCS B /IBA PA3a HIKE choice? What technologies do you prefer?
CaMOro AEMIEBOr0 )KUAKOT'O TOIIUBA. TaKOU CTUMYJI OyJeT S.Z.: We visited many countries with similar
COCOHOCTBOBATH PA3BUTHIO ABTOMOOGHIIBHOT'O TPAHCIIOPTA U problems. We study the American, Canadian,
POCTY O6'BEMOB ITEPEBO3OK. Chinese and Australian experience, the experience
of the leading coal producing nations and

BK: Banru mogxoasl K OT00PY TEXHOJIOTHI Y TEXHUKH companies accredited there, which have their
JJISL HHTEHCH(PUKAINH I'A300TAA9H IIACTOB. KAKOBBI own innovation developments. Last fall we met
KpuTepuu Bamrero sp1oopa? Kakum TexXHOJI0ruam Bor representatives of the Belarusian FID Group at
OTIaeTe NpearnodYTeHue? a coal exhibition in Kemerovo, who presented
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C.3.: MBI TOGBIBAJIM BO MHOTUX CTPAHAX, TJI€ PEIIAIOTCS
AHAJIOTUYHBIE IPO6IEMBL 3ydyaeM aMEPUKAHCKU,
KAHAJCKUU, KUTANCKUI, ABCTPATUNUCKUN OIBIT — TO €ECTh
OMNBIT BEYIIUX YIJIEAOOBIBAIONIUX CTPAH U KOMIIAHUH,

TaM AKKPEJUTOBAHHBIX M UMEIOIINX NUHHOBAIIMOHHBIE
HapaboTKU. OCEHBIO NPOULJIOrO I'0/Ja HA YTOJIbHOH BEICTABKE
B KemepoBO MbI BCTpeTuiu npeacrasurencii I'pynmns O
u3 benapycu, KOTOpbl€ IPE3EHTOBAIN CBOIO MIPOJYKITHIO.
Onwu npu6sLy B Kys6acc 11 03HAaKOMJIEHUS C HOBOH
OTPACJIBIO — C JOOBIUEN YI'OJBHOI'O METAHA, B KOTOPOH
paspaborku I'pynmer @I, 110 BCEN BUAUMOCTH, MOT'YT
HAaMTH yCIEMHOE [IPUMEHEHNE. BO3MOXHO, 9TO UIMEHHO

TO O60PYAOBAHUE, KOTOPOE HAM HYKHO. MEHSI OCO6EHHO
HHTEPECYET TEXHOJIOTUS KOJITIOOUHTA — FTUOKOU TPYOBbL
OHa IPeINONAaraeT He IUKJINYECKYIO PA6OTY, 4 IOTOYHYIO,
C MUHUMAJIBHBIMHU ITOTEPSMHU BpEMEHU. KONTIOOUHT —
OCHOBA ITIOTOYHOU TEXHOJIOTUH, 3TO 605ee 3P(PEKTUBHO,
6osee OBICTPO, MEHEE 3ATPATHO. 1711 MEHS, KAK IJIABbI
KOMITAHHH, BCE 3TO OYEHB BAXKHO. [I03TOMY MBI HIIIEM
TEXHOJIOTUH, KOTOPBIE CHU3WJIN Obl HAIIIN U3JEPKKN U
MOBBICUJIN 3(PPEKTUBHOCTD. JJAHHBIM TPEOOBAHUAM, 1O
MOEMY MHEHHIO U MHEHHUIO MOUX KOJLJIET, B IOJTHOM Mepe
COOTBETCTBYIOT TEXHOJIOTUHU C UCTIOTIb30BAHUEM I'MOKOM
TPy6bL. OHU NO3BOJIAIOT YAECMIEBUTD U OYPEHUE, B TOM YUCJIE
HAIPABJIEHHBIX CKBAKWH, U PAIUAJIBHOE BCKPBITUE IIJIACTA,
U IIPOBEJEHUE CTUMYNAN NN MeTOLOM I'PIT 32 OMH NIPOXO[
CHU3Y BBEPX.

BK: Bel HMeeTE B BHAY MHOI'OILIACTOBBIH I'PIT?
C.3.: la, B HAaIIEH TOJIIE, 4y HAC /IBA KUJIOMETPA
B JIMIICH3UH, TOPsAKA 60 IIACTOB, TAK YTO €CTh I7IC
Pa36exKaThCA.

BK: A KaKHe CJIOKHBIE PA0OTHI BBIITOJTHAIOTCA HA
BameM npeanpHusaTHHA B HACTOALIEE BpeMAa?

C.3.: B HacrodAmee BpeMsA MBI C y9aCTHEM CIIEITUATTUCTOB
13 ABCTPAIUUA OYPHUM F'OPHU3OHTAIBHYIO CKBAJKIHY,
KOH(MUTYPALUA KOTOPOHU OYEHD CJIOKHA: BEDTUKAIBHO
YXOJUM B IUIACT, 34TEM CJIEAYET TOPU3OHTAIBHBIA YYACTOK,
IIPU 3TOM HYKHO ITONACTD B APYT'YIO BEDTUKAJIBHYIO
CKBAXKMHY, YTO TPEOYET OUECHb TOUYHOM HABUTALIUU. DT4
TEXHOJIOTHS — IBOMHOI'O Ha3HAU€HU . C OJJHOM CTOPOHHBI,
OHA J1A€T BO3MOXXHOCTD U3BJIEYb METAH U3 TOJIIIH YIJId, 4,
C IPYT'OH, LIEJIMKOM YKJIAJBIBAETCA B TEXHOJIOI'HIO JOOBIYN
YIJIsL, KOTOPAs OyAET IPUMEHSITHCS B OyAYIIEM.

BK: IlesiecooOpa3HO JIU JOOBIBATH METAH YI'OJBHBIX
IIACTOB OJJHOBPEMEHHO C JOOBIYEH yIJIA?

C.3.: Jo6pIya METAHA YI'OJIBHBIX IVIACTOB OJJHOBPEMEHHO
C 1IOOBIYEN YIJISI — 3TO IIOCTOSIHHBIN PHCK B3PbIBa. [ToaTOMY
JI00BIYA I'a3a JOJKHA IIPOU3BOAUTHCS 3A0/1aTOBPEMEHHO.
S yTBEPKAAIO 3TO, KAK YEJIOBEK C MHOT'OJIETHUM OIIBITOM
PabOoTHhI B YTOJIBHOU OTPAC/IHN.

their products to us. They came to Kuzbass to get
acquainted with a new industry — production of
coalbed methane, in which the developments of
FID Group can be applied. Probably, this is the
equipment we need. I am especially interested in the
coiled tubing technology. It replaces cyclic work by
inline operations with minimal time losses. Coiled
tubing is the basis of inline technology. It is more
efficient, faster and less expensive. All of this is
important for me as the head of the company. That
is why we look for the technologies that would bring
down our expenses and raise the efficiency. In the
opinion of my colleagues and me, CT technologies
totally meet these requirements. They will lower

the costs of drilling, including directional and radial
drilling, as well as the cost of fracturing stimulation
operations that can be performed in one trip.

CTT: Dou you mean multiple zone hydraulic
fracturing?

S.Z.: Yes, for instance, our license area (with
the depth of 2,000 m/6,562 ft) covers around 60
formations, so there is plenty of room for work.

CTT: What complex operations does your
company perform?

S.Z.: At the moment the Australian specialists are
assisting us in drilling horizontal well with a very
complex topology: at first, we drill a vertical well,
then it goes the horizontal section and after that we
have to penetrate into another vertical well, which
demands very precise navigation. This is a double
purpose technology. On the one hand, it allows us
to extract methane from the coalbed. On the other
hand, it is a part of coal production technology,
which will be widely applied in the future.

CTT:Is it reasonable to produce coalbed
methane and coal simultaneously?

S.Z.: Simultaneous production of coalbed
methane and coal itself is characterized by a
permanent risk of explosion. That is why gas should
be extracted in advance. I assert it as a specialist
with many years of experience in coal production
industry.

CTT: How far ahead of coal production
should methane extraction be scheduled?
S.Z.: While applying the above-mentioned
technologies, 5—6 years are necessary to make
the concentration of methane in coal safe. In our
conditions it is defined as 9 cubic meters (317 cubic
feet) per ton. Even simple ventilation system will
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BK: Ha kakoe BpeMs1 JOObIYa METAaHA JOIKHA handle such a concentration. Methane is produced
ONEePEsKATh JOOBIUY YIJIsA? simultaneously with coal only in old mines, which

C.3.: IIpu UCIIOJIb30BAHUU TEXHOJIOIUH, O KOTOPBIX were not degassed in time. Then we have to use the
sI TOBOPUJI, HEOOGXOIUMO 5—6 JIET, UTOOBI JIOBECTU existing underground facilities and drill a number of
KOHLICHTPAIIUIO METAHA B YIJIE JJO 6€30MACHOI BEJIMYHUHEL, wells while restraining the level of coal production
KOTOPAs /11 HAIIUX YCJIOBUI ONIPEJEIEHA KAK 9 KYyOOMETPOB in order to prevent avalanche desorption, as the
HA4 TOHHY, U C KOTOPOU 1aKE CUCTEMA IPOBETPHUBAHUS consequences can be disastrous. Our principal
CIIPABUTCSA. METaH JOOBIBAIOT OFHOBPEMEHHO C YIJIEM objective is to remove the gas before coal production
PAa3BE YTO B CTAPBIX MIAXTAX, KOTOPHIE HE YCIIEINU starts. That’s a general worldwide practice.

[P P R W
) . AT B

Bcskumm IPI B yronbHOM nnacte
B LUaXTe oraceH.

A ) Fracturing of coal beds in mine
= e conditions is dangerous.

Pucynox 2 — Coipvesas 6a3a 0n:a 00064 Memana u3 y20asHolx CTT: Are coalbed degassing technologies all

naacmoe 6 Kysoacce the way different from large-scale methane
Figure 2 —Raw materials base for coalbed methane production Y 8

in Kuzbass production technologies?
S.Z.: According to international classification,
BOBPEMS JIETA3UPOBATH. TOrma MPUXOAUTCA B YCIOBUAX there is coal mine methane (CMM) and coalbed
JEUCTBYIOIIETO MOA3EMHOIO IPEANPUATHSA OYPUTD LIE€JIBII methane (CBM). CMM production implies local
KOMIUIEKC CKBAKHH U IIPU 3TOM CAEPKUBATL YPOBEHD degassing performed simultaneously with coal
JIOOBIYH YIJISA, YTOOBI JECOPOI U HE CTAJIA IABUHOOOPA3HOI, production, which is extremely dangerous. These
4TO MOXKET IPUBECTU K KaTacTpode. [ToaTomy 3a1a4a HOMED processes should be separated in space and time
OJIUH — CHA4aJ1a yOPAaTh I'a3, U TAK IEJAETCA BO BCEM MUPE. and my objective is to separate them. The main
difference between CMM and CBM is that timely
BK: HaCKOJIBKO IPHHIIHITHAJIBHO PA3IHIAIOTCA degassing implies the application of more powerful
TEXHOJOI'NH, HCII0/Ib3yeMBbI€ JJIA Jera3aiuu systems — surface drilling rigs, coiled tubing,
YT'OJIBHBIX IIJIACTOB H TEXHOJIOI'HH, HCIIOJIb3yeMble advanced well construction technologies, and
I JOOBIYHM METAHA B 3HAYHTEIBHBIX MACIITA0aX? directional drilling. Various types of enhanced gas
C.3.: CommacHO MEX/IYHAPOIHON KJIACCU(MPUKAITUN €CTh recovery techniques, including hydraulic fracturing,
coal mine methane (CMM) — METaH yTOJIBHBIX AXT U COal can be used. In mine conditions (when CMM is
bed methane (CBM) — ME€TaH yroJbHBIX IJIACTOB. Eciin produced) these technologies are not used, because
JO6BIBAIOT CMM, TO 3TO JIOKAJIbHAA AETA3A1 U, KOTOPas itis dangerous. Yet, some of my colleagues-scientists
UJET OFHOBPEMEHHO C IOOBIYEN YIVIA, UTO OMACHO. insist on using hydraulic fracturing in mines.Iam
B npocTpaHCcTBE ¥ BO BDEMEHM 3TH B4 IIPOLIECCA JOJIKHBI arguing with them all the time. Addition loads in
OBITb PA3BEJICHBI, U MOSI 33/1a4a — UMEHHO PAa3BECTHU virgin coal under conditions of operating mine may
ux. OcnosHoe ornyue CMM ot CBM B TOM, 4TO IIpU destroy the edge part of formation and result in the
326J1AaTOBPEMEHHOM JIETa3a1]MU UCTIOJIB3YIOTCS 6osiee enormous gas outflow. That is why fracturing of coal
MOIIIHBIE CUCTEMBI — ITOBEPXHOCTHBIE GYPOBBIE CTAHKH, beds in mine conditions is dangerous.
KOJTIOOUHTI'H, IPOTPECCUBHBIE TEXHOJIOTUH CTPOUTEIBCTBA
CKBA)KHH U IIPOBOJKH UX HA OOJIBIINE PACCTOSIHUS. CTT: Clearly, the methods of coalbed
U B 3TUX CKBAXKUHAX MOI'YT UCIOJIb30BATHCS PA3TUIHbBIC methane production have nothing to do
BU/IbI CTUMYJISIITAY I'A300T/IA4H, B TOM YUCIIE I'UJIPOPA3PHIB with conventional natural gas recovery
macra. B ycnosuax maxr (ipu CMM) 3TU TEXHOJIOTUU techniques?
HE OCYIIECTBIAIOTCS, IOTOMY YTO 3TO OITACHO. OJJHAKO S.Z.: Sure. Conventional gas is constrained in
Y MEHSI €ECTh KOJIJIETHU-YUYEHBIE, KOTOPHIE HACTAUBAIOT specific traps located within the reservoir, while
Ha nposeaeHu I'PIT B maxTrax. I IOCTOSIHHO C HUMU methane is kept in coal matrix by inter-molecule
cropro. EC/TH B YCIIOBUSX JIEHCTBYIOMICH MIAXTHI CO3/]ATH links. Natural gas trap looks like a bubble. Gas
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JIOTIOJIHUTEIBHBIC HATPY3KH B YTOJIBHOM MACCHUBE, TO

MOJKET IIPOU30NTH PA3PYIIEHUE KPAEBOI YACTU I1J1ACTA U
BBIOPOC 6OJBIIOTO KOJMUYECTBA ra3a. [Toaromy Beakuri I'PIT B
YT'OJIBHOM IJIACTE B IIAXTE OITACCH.

BK: O4€BHIHO, METOTHUKA TOOBIYH METAHA
YTOJBHBIX ILIACTOB HU B KOCH Mepe He IMTOX0KAa Ha
TEXHOJIOTHIO JOOBIYH TPAJHITHOHHOI'O IIPHPOJHOTO
rasa?

C.3.: KoHeuHo. TpaiuIIMOHHBIN I'a3 B KOJUIEKTOPE
HAXOJUTCS B OIPEJETIEHHBIX JIOBYIIKAX, 4 METAH
VAEPKUBAETCS B YTOJIBHON MATPHUIIE MEKMOJIEKYISIPHBIMU
CBSI3AMMU. [A30BYIO JIOBYIIKY MOKHO CPABHUTD C ITy3BIPEM.
['a30BUKHU 6YPAT C OOJIBIINM OIACEHUEM, C TAKETBIMU
PacTBOpPAaMHU, YTOOBI, HE JJati 60T, 1aBJIEHUE B KOJIJIEKTOPE
HE IPEBBICUJIO JABJIEHUE XKUAKOCTH 1 HE IIPOUSOIIIET
(POHTAHHBIN BBIOPOC. A MBI, HAIIPOTUB, CTAPAEMCH
CO3/1aTh PA3PAKEHUE, YTOOBI MOJIEKYIIBI I'A32 OTOPBAJIUCE.
A 1711 TOT'O HY?KHO, YTOOBI JABJIEHHUE B CKBAKTHE
OBLIIO MEHBIIE, YEM B CAMOM PaCTBOpPE. TO €CTh 3TO
JUAMETPATIBHO IPOTUBOIOJIOXKHBIE TEXHOJIOTUU. HO Ham
OYpHUTb NPUXOJUTCS TOXKE O4EHb OCTOPOXKHO, YTOOBI HE
33aKOJIbMATHPOBATD KOJJIEKTOP. K COXKATIEHUIO, CEPBhE3HOTO
OIBITA JOOBIYU YI'OJIBHOI'O METAHA TTOKA HET HUTJE HA
MOCTCOBETCKOM NPOCTPAHCTBE. [IO3TOMY MBI U CTAPAEMCS C
MHPY 10 HUTKE COOUPATD.

BK: O3HayaeT JIM 3TO, 9YTO /15 BBINIOJTHEHHU A
CJIOZKHBIX pa60T BBl HAMEpPEHHI IPHUIIANIATH
3apyOe KHBIX MOAPATIHKOB?

C.3.: OO0 d'aznpom go6sr4a Kysnenk» —
€IMHCTBEHHAA KOMITAaHUA B Poccun, KOTOpas
3aHUMAETCS IPOMBIIIJICHHOM 1OOBIYEN
YI'OJIBHOI'O METAHA. B Ka4eCcTBE MOAPANYUKOB
Yy HAC pabOTAIOT HHOCTPAHHBIE KOMIIAHUU,

B 4acTHOCTH, ['PI1 genaet MexaynapoaHas
cepBrcHas koMmitanud Trican Well Service,

4 IIPOBOJKY CKBA>KWH OCYIIECTBIISAET
aBCcTpanuiickas komnanus Mitchell. Ham
BBII'OZJHO OBLJIO ObI IPUITIACUTH KOMITAHUIO, OT KOTOPOU KaK
OBl «13 OHUX PYK» MOXKHO OBLIIO OBl IIOJIYYUTH U Oy pEHUE,

u I'PIT. 51 661 XOTEI, YTOOBI OEIIOPYCCKHUE U POCCUNCKHE
KOMIAHUHU CO3JAJIM KOHKYPEHIUIO MEKAYHAPOAHBIM HA
JIAHHOM PBIHKE CEPBUCHBIX YCIIYT, U OyJy IPUBETCTBOBATD UX
y4aCTHE B OOBABIAEMBIX HAMU TEHEPAX.

BK: HegaBHO MeTAaH ObLI BKJIIOYEH B
KJIACCH(PHKATOP MOJIE3HBIX HCKOMMAeMbIX POCCHH.
Kak 3To NOBJIHAET HA Pa3BUTHE IPOEKTOB IO €TI0
JOOBIUE?

C.3.: Jobunmmuch HAKOHEIL... [TOB/IUseT MOJIOKHUTEIbHO. B
sroMm roay l'ocypapcrsennasn Jlyma npuHsAia 3aKOH, COIJIACHO
KOTOPOMY JIJIS1 HAIIET'O I'd34 HAJIOT Ha JOObIYY — HOJIb.

miners usually have big fears while drilling. They
use weighted drilling muds in order to the level

of keep hydraulic pressure higher than reservoir
pressure. Otherwise a blowout may occur. We do
the opposite. We try to produce an underpressure in
order to detach gas molecules. We need the pressure
in the well to be lower than the mud pressure. These
are the opposite technologies. But we have to drill
very carefully in order not to prevent reservoir
calmatation. Unfortunately, the post-Soviet space
lacks serious experience in the sphere of coalbed
methane production. That is why we are trying to get
information from any possible sources.

CTT: Do you mean that you are going to
contract foreign specialists?

S.Z.: Gazprom Dobycha Kuznetsk, LLC is the only
Russian company engaged in coalbed methane
production. We outsource foreign companies for
certain operations. For instance, hydraulic fracturing
is performed by international service company
Trican Well Service, and wells are drilled by the
Australian company named Mitchell. It would be
convenient for us to have a contractor who could
perform both drilling and fracturing operations. I
would like Belarusian and Russian companies to
provoke competition at the international service
market and I welcome their participation in our
tenders.

Ham BbirogHo 6bIn0 Obl NPUrNacUTb KOMMNAaHMIO,
OT KOTOPOW Kak Obl «13 OAHNX PYK» MOXHO OblNo Obl
nony4YnTb 1 OypeHune, v I'P.

It would be convenient for us to have a contractor who
could perform both drilling and fracturing operations.

CTT: Methane has been recently included in
the Classifier of Russian mineral resources.
How is it going to influence the projects on its
production?

S.Z.: We've finally managed to do that... It will
make a positive influence. This year State Duma
passed a law fixing zero tax for production of
our gas.

CTT: Stanislav Stanislavovich, you are not
only an experienced manager, but also a
recognized scientist. How do you manage to

} combine scientific and industrial activities? }
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BK: Cranuciaas CTaHHCIaBOBHY, BBl HE TOJIBKO, KaK S.Z.: Everything is simple: I was an engineer-in-
TOBOPAT, <KPENKHUHI XO3AHCTBEHHHK», HO M MIPU3HAHHBIM  chief. We had problems with earthquakes in the
ABTOPHTET B YYEHOM MHPE, JOKTOP TEXHHYECKHX HAYK. mines, which brought about deterioration of mines
Kak BaM ygaeTcs COBMEIATh HAYIHYIO JeATCIBHOCTD and could end up drastically. I began studying the
C IIPOU3BOICTBEHHOM? problem, handled it and wrote a Ph.D. Then, in

C.3.: Bce oueHb IPOCTO: pabOTAJ [NIABHBIM HHXKEHEPOM. 1991, the methane issue arose.

BO3HUK/IN NPOOIEMBI HA MIAXTE — FTOPHBIE yaPEL [IpOCTHIMU I took up these issues and wrote a doctoral

CJIOBAMH — 3EMJIETPSICEHUSA B IIAXTE, KOTOPBIE IPUBOJSAT dissertation. I am one of the few persons in Russia,

K Pa3pYLIEHUIO BBIPAOOTOK U MOT'YT CTATh IPUYNHON who is twice a General Director, both in coal

KaTacTpodbl. CTa1 3TOM IPOOIEMOI 3aHUMATHCS, PEIIUII €€, and gas industries. I have two premiums of the

3AIUTUAI KAHUJIATCKYIO ArUccepTanuio. [Totom, B 1991 rony, Russian Federation Government and 37 awards for

METAHOBBIE BOIIPOCHI BO3HUKJIN. 3AHSJICS UMY — HAITUCAJT achievements in coal industry. My achievements

JIOKTOPCKYIO. MHE I'PEX »KAJIOBATHCA HA CYbOY. Sl ONUH 13 have been noticed and rewarded. The Governor

HEMHOT'UX B POCCHH, KTO IBAXK/IBI «I'€HEPAJI» — TEHEPAIBbHBIN helps our company. I was lucky to meet good

IupeKTOop. OJIMH Pa3 B YTOJIbHOH OTPACIH, 4 [PYTOH — yXKe teachers and good people in Kuzbass.

B Ia30BOM. [Ise npemuu [IpasurenbcTsa PO, 37 narpan

I10 YT'OJIBHOMY HAIIPABJICHHIO. 3ACTYTY MOH 3AMEYAIOT U CTT: What are avenues of your company

OLIEHUBAIOT. [YGEPHATOP IOMOT'A€T HAIEMY ITPEATIPHUATHIO. development for the next few years?

MHe BOOOHIE BE3JIO C YUUTEAMU U XOPOUIUMH JTIOJbMH S.Z.: By 2022 we plan to reach the level of

B Ky36acce. 4 billion cubic meters (141 billion cubic feet) of
methane produced a year. At the moment we are

BK: Kaxumu Bl BUAHTE IEPCIIEKTHUBBI PA3BUTHA performing geological exploration operations.
Bamrero npegipusaTHA B OTHKAMIIIHE TOIBI? We have around 27 wells, where we practice

C.3.: I[IpOrHO3HL, KAK 5 y2KE TOBOPUIL, — K 2022 rOAy BBIUTH completion technologies, selection and utilization
HA YPOBEHDb 4 MJIPJT KyOOMETPOB METAHA B Iof]. Ceruac of equipment. The reliable equipment is very
MBI HAXOJJUMCSI Ha CT4/IUU I'€0JIOTO-PA3BEAOYHBIX pA60T important for the conditions of Siberia, sometimes
(TPP). ¥V HaCc UMeeTCA NOPAJKA 27 CKBA’KWH, HA KOTOPBIX MBI we have the temperature down to -48 degree
OTPABATBIBAEM TEXHOJIOTUIO OCBOCHHUS, 4 TAKXKE ITOIO0PKY U Celsius. Our goal is quite achievable given the
UCIIOJIb30BaHUE O60pYyAOBaHUA. HaneKHOCTE O60PYAOBAHUA development of advanced drilling, stimulation,

OYEHbB BAXXHA B yCI0BUAX CHOMPH, 4y HAC U 10 MUHYC 48 O6bIBaeT  transportation and liquation technologies. We
Ha IPOMBICHAX. Llens — 4 MyIpa KyboMeTpOB raza B rog — sriosiHe  should drill 130 new wells a year, each having a

JOCTHXKHUMA ITPU PA3BUTHHU IIPOTIPECCUBHBIX TEXHOJIOI U length of 1,000 m (3,280 ft). So, we have to drill
OypeHUs], CTUMYJISIIIUU, TPAHCIIOPTHPOBKH, CoKMXKEHUS U T.[1. 130 km (426,500 ft) a year. This is a very serious
MBI JOJ2KHBI BBIATH HA TeMII OypeHrs 130 CKBaKHH B I'OJ. issue. New objectives will appear after this one.
Kaxxzgas — mpuMepHO IO KUJIOMETPY JJIMHOM, TAK 4YTO B TeueHue  One of them is provision of Kuzbass with its own
HECKOJIBKUX JIET 110 130 KM HY>KHO 6yI€T OypUTh. DTO OYEHD gas. The second one is finding new sales markets
CEPbE3HBIE OOBEMBI PA6OT. A [JAJIBIIIE BCTAHYT HOBBIE 3314 H. for our methane. Probably, it will be China or
IlepBas — obecneunTtsb Ky36acc COOCTBEHHBIM I'a30M. Bropast — South Eastern Asia. At the moment industrial
HAaUTH HOBBIE PIHKHU COBITA HAIIETO METAHA. BO3MOXHO, enterprises account for 99% of gas consumed in
310 Oyzet Kurtaii nnn IOro-Bocrounast Azus. B HacTosee Kuzbass. Transportation from the North, from the
Bpems B Kyzbacce 99% norpebisieMoro raza IpuxoauTcs Ha distance of 2500 km (1,550 miles), introduces extra
JIOJIIO IIPOMBIIIJIEHHBIX NPEAIPUATUH. TPaHCIIOPTHPOBKA transportation costs, etc... The factories, which

¢ CeBepa, 32 2500 KM, O3HAYAET HAKPYTKHU HA TPAHCIIOPT, HA consume this gas, enter the markets (including
O6CIIyKMBAHUE I'a30IIPOBOOB... A IPEAIIPUATUA-TIOTPEOUTEIN worldwide markets) with their products — ferrous
3TOTI'O I'a34 IIOTOM BBIXO/J ST HA PBIHOK, B TOM YHCJIE U MHPOBOH, metals, aluminum, and coal. If our gas is cheaper
CO CBOEH IPOAYKIIMEN — YEPHBIMU METAJIIAMHU, AJIFOMUHUEM, than that, which we buy and transport from the
ymieM. Eciin Ham ra3 Oyzer IeneBie, 4eM TOT, KOTOPBIHA North, the whole economy of Kuzbass will be
CETOIHSA MOCTYIAET C «CEBEPOB», TO IMBEPCUPUITHPYETCS BCSA diversified. It will become be more effective. @

9KOHOMUKA Kysbacca. OHa craneT 6osiee 3PPEKTUBHON. ©
CTT: Wishing success to you and prosperity
BK: Ycnexos Bam u nponiseranusa Kysoaccy! to Kuzbass!

Besa 6eceny 'anmua BYJIBIKA, <BpeMsa KOJTTIOOHHTIA» By Halina BULYKA, The Coiled Tubing Times
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', *HMdNbiTaHWe

HIMN «PocTKTrexHonormm»

HOM «PTT»

Be3zbapuTroBan TSHKeNnas XXMQKOCTb
CIrc-18 nnorHocrsio 1600, 1800

n 2100 kr/m? gns OypeHusn,
3aKaH4YMBAHUA U PEMOHTA CKBAXKUH

r. KFE;IDM P OTNIMHMTENDBHBIE OCOBEHHOCTMW «CIrC-18n:
Tenlpakc: 5 ;

47861 278-22-69, ° OTCYTCTBME TBEPAOWA (asbl;

278-22-89, * COXpaHEeHWNE KONNEKTOPCKNX CBONCTB

eleaR sy NPOAYKTUBHOMO Nacra v Aebura ckBaXuH;

(988) 240-70-10

mail@npprit.ru * KpaTHOE yBenu4yeHne ycnewHocrn

www.npprtt.ru onepauni no ycraHoBKe ¥ PEMOHTY BHYTPUCKBaXKWHHOIO

obopyposanms, 0cobeHHO B rny0OKMX CKBaMUHAX;
* 3HaYMTENbHOE CHIMKEeHWEe 3aTPaT Ha NPUroTOBNeHNnE;
* HU3KaA TEMNEPaTypa KPUCTannn3aLmm pacTtBopos.

TEXHWYECKWE CBOWCTBA JMAKOCTH HA OCHOBE KOMINO3MLINM «CC-18»

MnoTHOCTL, krfm*f.........'.-........I.‘.....'-..,;:...-.....;.' R o BT ESAE00.2100
f WY oy LN 1 \ '

CKOpOCTb KOPPO3MU TRYBHOM CTanM rpynnbl «A» npu 125 °C, MM/TOR........ .o MeEHEE 0,125

KoahpMUMEHT BOCETAHOBNEHNA NPOHNLAEMOCTH, YouurcivaremesrremsssssssssssessssressasesesasancesnBONEE 90

Venophan 8sanoctis TIOI 0L Co 0 A ol i tiees e sirassansassassassassasnasesssnsasioroses 120-180
Nokasarenk pH............ B R R O . e e - 2508 i e ARk A R i s et 37
fokasarens ynna:m-t’ﬂmlueﬁ mﬁtdﬁumu_._nu, e Ll L ———— 0,05
KOMNO3ULNA «Crc-18»

yCNewHo NpUMeHaeTCH B He(iTAHbIX
W ra30BbiX CKBaXUHaX MecTopoX e HIIA
3anaaHon CbupK AnA BeiNONHEHUA
cneayiowmx onepaumn; i

* rMyweHne

* nepdopaunn
* KOHCepBauwna
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A YCTaHOBKaMMW:

eepeBoaHuku ana 6eamydToBo ANMHHOMEPHON TPYObI
e KnanaHel obpaTtHbie

* PazbequHUTENN aBapuiHbIe

*[lepeBOAHNKW PA3NUYHOro Ha3HaYeHns

* JlIOBUNIbHBIA UHCTPYMEHT

e |leHTpaTopbl MEXaHUYECKME U rMapaBnuyeckue

e Tpybopesku rugpomexaHuyeckune

*Hacagkv pa3mbiBOYHbIE

* Ckpebku mexaHu4eckue

® ficCbl MeXaHu4yeckme u rmapasnuyeckue

e litaHru rpy3oBbie

* KOMNNeKT MHCTPYMEHTa AnsA NnogbemMa aBapuinHon Tpybsl
e KnanaHbl UWMPKYNALUOHHbIE

* CneymnanbHbi UHCTPYMEHT

— e o - -

PBSHEPHI'III PAa UHCTPYMEHTa No3BONAeT IIPOHSBOHHTI:
OCHOBHOM CNEeKTP TeEXHONOrn4yecKnx onepauuu
€ NCMONb30BaHMNEM KONTIOOMHIoBbIX YyCTaHOBOK

000 «HMMN «PocT3KrexHonornu», r. KpacHog
Tenedou: (988) 240-70-10; i
TenedoH, dakc: (861) 278-22-69,
278-22-89, 278-22-33

wWww.npprit.ru;
E-mail: mail@npprtt.ru




y caao HOBUHKA

KOMIMNAEKT O6OPYAOBAHUSA ANA HAMPABAEHHOIO
KOATHOBMHIOBOrO BYPEHUA

MpeaHa3HaueH AAA YNPaBAAEMOro ropu30HTaALHOMO U HAKAOHHO-HaNPaBAEHHOI0
bypeHua CKBaXXUH, B TOM YHCAE B YCAOBUAX AENPECCHU HA NPOAYKTUBHBIA NAACT.

B coctaB KomnAeKTa BXOAWT CHCTeMa HanpasaeHHoro 6ypenus (CHB)
¢ KabeAbHbIM KAaHAAOM CBA3H B UCNOAHEHUU 76 MM HAK 89 MM.

CHbB Bkawuaer:

* HazemHoe obopysoBaHue;

* KOMMNOHOBKY HU3a OYpUAbHOIH KOAOHHBI;
 nporpaMmmHoe obecneueHue.

CHb nosBoaser:

* OCYLWECTBAATL NPOBOAKY CKBaXXUH C
BbICOKO# MHTEHCUMBHOCTLIO Habopa
KPUBU3HbI;

* OCYLWECTBAATb NPOBOAKY CKBaXXUH MO
nAacTaM Manoi TOALLMHbLI C BLICOKOW
TOUYHOCTBH;

* ONTUMU3WPOBATL TPAEKTOPUID CKBAXKMHBI;

noAy4artb AaHHble ¢ 32007 B pexume

PeanbHOro BpeMeHH.

MpenmywiecTea KoATIOOMHIOBOro OypeHus:

* YBEAWYEHWE MEXaHMYECKON CKOPOCTH NPOXOAKM;

« CTabMABHOCTb NApPaMETPOB AENPECCHU BCAGACTBUE HENPEPLIBHOCTH
npouecca bypeHus;

* COXpaHEeHUe KOAMEKTOPCKUX CBOWCTB NPUCTBOALHOM YacTh NAacTa;

* BbICOKUIA YPOBEHb NPOW3BOACTBEHHOM M IKOAOTHYECKOW 6e30NMacHoCTH;

* BbICOKafA CTeneHb aBTOMaTu3auuu bypeHus.

Tea. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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000 «Ppaxxer-Bonran: T
BHeapaem dthdreKTUBHDbIE
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FracJet-Volga Introducing
Efficient Technologies

0O.B. BOUH, 3aMeCTHTE/JIb I€HEPATBHOI'O JHPEKTOPA II0 I'€0JOTHH

P.. EHUKEEB, 3aMeCTHTE/Ib I'€eHEPATBHOI'O JHPEKTOPA 10 Oypennro 1 THKT

O.V. VOIN, Deputy General Director for Geology
R.I. ENIKEEYV, Deputy General Director for Drilling and CT

OO0 «PpaklxeT-Boira» CieUuaJIn3upyeTCsa Ha Limited Liability Company FracJet-Volga
BBICOKOTEXHOJIOI'MYHOM CEPBHCE JJIs1 HE(PTAHBIX U I'd30BbIX specializes in providing high-tech services to 0il
koMnaHuil. Komnanus cozpana 6osee 10 sieT Ha3a g Ha 6a3e and gas companies. The Company was founded
Y2KE UMEIOIINXCS IIPOU3BOACTBEHHBIX MOIIHOCTEN U OIIbITA more than 10 years ago on the basis of the existing
ee yupeaurteneil. C caMoro Hadana AesITENIbHOCTU ObLIa production facilities and using the experience of
BBIOpAHA CTPATETUS, HATIPABJIECHHASI HA MHHOBAITUOHHOE its founders. From the very start of its activities the
passuTue. Pasymeercs, Mbl UCIIOJIb3YEM U KOHCEPBATUBHEIE, Company decided to pursue the strategy aimed at
OTPabOTAHHBIE TOJAAMHU TEXHOJIOIHH, HO OHU TOXE HE CTOAT innovative development. Needless to say, we also
Ha MECTE: MOABJISIETCA HOBOE, O0JIEE TPOU3BOAUTEIBHOE, use traditional time-proved technologies but they
O€30I1aCHOE U KOJIOTUYHOE OOOPYIOBAHUE, B KOTOPOM MBI too undergo changes: new, more efficient, safe and
3aMHTEPECOBAHDL environmentally friendly equipment comes into

B Hacrosee BpeMs Mbl IPETEHAYEM HA 3BAHUE picture and kindles our interest.

KPYIHEHNIIEN KONITIOOMHIOBOM POCCUMCKON KOMIIAHU Y, HAII At present we are claiming to be the biggest
(PIIOT COCTABNIAET BOCEMb EJUHUI] 3TOIO O60PYTOBAHUSL. Russian coil tubing company with a fleet

OCHOBHBIE BUBI YCJIYT, KOTOPbIE MBI IIPEJIATAEM, — 3TO of 8 CT units.

OCBOEHHE, KAITUTAJIbHBIN PEMOHT, BCE BH/IbI KOJITIOOMHTOBBIX The main services that we provide include
TEXHOJIOTUI, OYPEHHE HOBBIX CKBA’KWUH U OOKOBBIX CTBOJIOB, well development, workover, all kinds of coiled
MHTEHCU(PUKALUA IPUTOKA, IOBLIIIEHHUE HEPTEOTAAYH, tubing technologies, drilling of new holes and

4 TAKXKeE JPpyrue BUAbI paboT. Kpome TOro, Mbl HOCTABJISEM offshoots, well stimulation, enhanced oil recovery
PacxXOgHBIE PACTBOPBI U MATEPHUAIBL, HE(PTEMTPOMBICIOBOE and other types of operations. Additionally, we
060PYIOBAHUE U 3AITACHBIE YACTH K HEMY. supply expendable solutions and materials, oil field

Yet0BEYECKMH U TEXHUYECKUI IIOTEHLIN AT KOMITAHUU equipment and its spare parts.

MO3BOJISCT BBIIIOJHATD ITOCTABICHHBIC 3AKA3YUKAMU 34A9U The Company’s human and technical capacity

Ha CAMBIX CJIOKHBIX MECTOPOXKIACHUAX 1 Y4ACTKAX Ha enables it to perform the tasks set by the customers
Teppuropuax Poccnm n Kazaxcrana, B TOM 4UCJIE HA I'A30BbIX in most troublesome fields and sites on the territory
U I'A30KOHEHCATHBIX CKBAXMHAX. HaM HHTEpEeCHbI TaAK1e of Russia and Kazakhstan, including gas and gas-
BH/IBI PA0OT, KOTOPBIE 3aCTABIAIOT IBUTATHCS BIIEPET, B condensate wells. We take interest in jobs that make
CMBICJIC HOBBIX TEXHOJIOTUI ¥ PEIICHUI. us move forward in terms of new technologies and

OnHOM N3 THHOBAIITMOHHBIX 1 BHE/IPCHHBIX HAMU B solutions.

I POMBIIIJIEHHBIX MACIITA0AX SBJISETCS TEXHOJOT U Acid jet drilling is an innovative technology used
KHUCJIOTO-CTPYHMHOTO 6ypeHus. CyTb TEXHOJIOTUH on an industrial scale. The method involves creating
34KJIIOYAETCA B CO3/lAHUU B HEOOCAXKEHHOM YACTH several side horizontal boreholes using coiled tubing
OPOAYKTUBHOI'O ITACTA HECKOIBKUX OOKOBBIX and special assemblies in the uncased part of the
TOPU30HTAIBHBIX CTBOJIOB C IPUMEHEHHEM KOJITIOOMHTA productive formation. The use of coiled tubing

U CIIEIIUAIbHBIX KOMIIOHOBOK. VICITOJIB30BAHME enables to perform operations without involving
KOITIOOMHTOBOY YCTAHOBKU ITIO3BOJISIET IIPOBOIUTH awell workover team and without pulling the
paboTsl 6e3 mpusedeHus opuraipl KPC, He n3Bnekas equipment out of the hole. This ensures sealing at
CIIYIIEHHOE MO/I3EMHOE OOOPYAOBAHUE. DTO OOECIICUYNBAET all stages of the job and reduces time and money
TePMETUYHOCTD YCThS HA BCEX ATANAX PAO6OTHI U COKPAIIAET needed to put the well into operation.

BpeMs U (DUHAHCOBBIC 3ATPATHI HA 3AITYCK CKBA’KHUHBI B The drilling assembly is lowered into the well using
pa6ory. coiled tubing; the acid compound going through the
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Ha THKT cryckaeTcss COOTBETCTBYIONAS KOMIIOHOBKA,
KHUCJIOTHBIH COCTAB, IIPOXO/s Y€PE3 I'NIPOMOHUTOPHYIO

HACA/IKY, BCTYIIAET B PEAKITHIO C KAPOOHATHBIMH OTIIOKEHUSIMHU

W HAMBIBAET B CKBAXKHMHE KAHAJL, JINHA KOTOPOT'O JOCTUTAET HA
JAHHOM 3TAIE PA3BUTUSA TEXHOIOIUU 15—18 M. 3aTEM B KaHAJIE
Pa3MenIaeTCss MOTU(MUITUPOBAHHBIN KUCIOTHBIN COCTAB, 1IETIb
KOTOPOTO — CO3/TAHUE PA3BETBIECHHON CETU TAK HA3bIBAEMBIX
JIOMUHAHTHBIX YEPBOTOUYHH. TO €CTh TEXHOJIOI'USI UCIIONIb3YET
COBMEIEHUE IBYX TUNIOB KUCJIOTHOI'O BO3IEUCTBUA IS
yBenu4eHU 3(P(PEKTUBHOCTU OOPAOOTKU.

TIpeumyuwecmeamu memooa ABAAI0MCA:

* IleneBO€E BO3/ACHCTBUE HA BLIOPAHHBIE IPOAYKTHBHbBIC
POIUIACTKHU.

* VBenuueHue 3PPEKTUBHOIO PAAUyCa CKBAKUHBIL.

* BBOJ B IEHICTBUE HOBBIX 30H JIPEHUPOBAHUS 34 CHET
IEPECEYECHUS CTBOJIAMU TPEIUHOBATHIX 30H.

e IOCTaBKA KUCJIOTHOI'O PEATE€HTA B yIAJIEHHYIO 30HY
IPOAYKTHUBHOIO IIACTA.

¢ BO3MOXXHOCTB TPOOYPUTH MHOT'O HOKOBBIX TOPU3OHTAIBbHBIX

CTBOJIOB 32 KOPOTKOE BPEMSL.

¢ PaGoTHI MPOU3BOASATCS TOJIBKO CUIIAMU KOJITIOOMHI'OBOM
Opurajpbl.

¢ PabOTBI IPOBOJAATCS YEPES CITYIIEHHYIO KOMIOHOBKY HKT,
4TO COKPAIIAET BpeMs U (DHHAHCOBBIE 3aTPATHI HA 3aITyCK
CKB2)KUHBI B paOOTY.

Ecmb u ozpanunenus memooa:

¢ Pab0OTBI MOKHO IPOBOAUTE TOJNBKO B OTKPBITOM CTBOJIE UJIU
BBIPE3AHHOM YYACTKE OO6CAJHOM KOJIOHHBL

* Kap6oOHATHBINA KMCIOTOPACTBOPUMBIN KOJLJIEKTOP.

@d%ﬂ’ZOpr USMCHCHUA npoayk:muenocmu CKBANCUH.
1. YBenuuenue a(p(PEKTUBHOIO PAAUyCa CKBAKUHBIL.
2.IIpeogonenne CKUH-30HBIL.
3.TlepeceueHurE OOBIIOTO YUCIA TPEIIHMH U BCKPBITHUE

BBICOKOIIPOHUITAEMBIX MATPUII,

Bypenue 4—6 KaHAJIOB MO3BOJISICT YBETUYUTD
IPOAYKTUBHOCTb CKBAKMH B cpeiHeM Ha 30—40%, Ha
HEKOTOPBIX CKBAKMHAX HAGTIOAETCSI IPUPOCT 10 65%.

CpaBHEHHE OCHOBHBIX METO/IOB UHTCHCU(PUKAITUY HA }

technologies

Tl
jet nozzle reacts with carbonate deposits and forms
a cavity in the hole. The length of such a channel at
the present stage of technological development can
reach 15 to 18 m. Then the channel is filled with a
modified acid compound the purpose of which is
to create a branching network of so called dominant
wormbholes. In other words, this method combines
two types of acid action to increase the efficiency
of treatment.

Advaniages offered by this method:

 Targeted impact on the selected producing layers.

* Increase of the effective well radius.

« Putting into operation of new drainage areas due
to holes going through fractured zones.

* Delivery of the acid reagent to the remote zone of
the producing formation.

* Possibility to drill numerous side horizontal
boreholes in short time.

¢ The work is carried out pulling the resources
of the coiled tubing team only.

» The work is performed with tubing lowered into
the well which reduces time and money needed to
put the well into operation.

Limitations of the method:

» The work can be carried out only in the open hole
or the cut section of the casing string;

* Carbonate acid-soluble reservoir.

Faciors affecting the productivity of the well:

1. Increase of the effective well radius,

2. Overcoming of the skin zone,

3. Crossing of numerous fissures and exposure of
high-permeability formation matrixes.

Drilling of 4—6 channels enables to increase the
well productivity on average by 30—-40%; some holes
show an increase of up to 65%.

Comparison of the main stimulation methods
using the model of the producing field shows that
the efficiency of acid jet drilling is relatively high
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Pucynox 1- Co3oanue cemu OOMUHAHIMHBLX UePEOMOUUH
Figure 1 - Creation of a network of dominant wormboles

MOJIEJIH AEHCTBYIOMIETO MECTOPOXK/ICHUS [IOKA3BIBAET, YTO
a(ppexTruBHOCTL KCB JOBOIBHO BBICOKA KAK IO YBEJTUYEHUIO
J1e6UTA, TAK U TIO TPOJOLKUTENBHOCTU 3 (PeKTa. B cpaBHEHNMN
¢ 6ypEHUEM BTOPOT'O TOPUZOHTAIBHOI'O CTBOJIA TEXHOIOTUSA
KCB BBIMI'DBIBAET 34 CYET YMEHBIIEHUA (PUHAHCOBBIX U
BPEMEHHBIX 33TPAT, 4 TAKXKE COKpaIeHns puckos. ITpu KCb
JIOTIOJIHUTEJIBHBIE PACXO/bI MOT'YT OBITH CBA3aHBI TOJIBKO C
YAAJIEHUEM YACTH KOJIOHHBI B CJIY44€, €CJIM OHA OOCAKEHA.

Ecnu cpaBHuBats € I'PIT, TO TEXHOIOI'UA UMEET
MPEUMYIIECTBO B IPOJOIKUTEIBHOCTU 3(P(PEKTA U B
BO3MOKHOCTH BBIOOPOYHOTI'O BO3ZAECHCTBUSA HAd MHTEPBAJIB
OPOAYKTUBHOI'O IIACTA.

Ipu onieHKe 3(PPEKTUBHOCTH UCTIOIB30BAINCH HE TOIBKO
CTATUCTUYECKHUE JAHHBIE U3 AHAJIOTOBBIX MECTOPOXKICHUI,

4 TAK>Ke MPOBOJUJINCH AaHAJIOTOBBIE PACYETHI HA
TUIPOSUHAMUYECKOM MOJIENIN IBOMHOI IIOPUCTOCTU B
nporpaMMHOM npoaykre Tempest (Roxar).

HecMOTps HA TO, YTO C TOYKH 3peHUsd yBeandenus KMH
Haunbosee 3(PPHEKTUBHOIM TEXHOJIOTHUEN ABISAECTCA OYPEHNE
BTOPOTO I'C, NP CYIIECTBYIOMNUX CJIOXKHOCTAX B OypEHUN,

4 TAKXKe OOJIEE€ BBICOKOU CTOMMOCTH PAOOT NPEATIATAETCS
AJIBTEPHATUBHBIN 1 HE MeHEE 3(P(PEKTUBHBIA METO, KUCJIOTO-
CTPYHHOrO OypEHUSL.

Jpyror HHTEPECHO TEXHOJIOTUEN ABIAETCA TEXHOIOTUA
pesku HKT ¢ noMOmbIo KOMIIOHOBKHY (PEXKYITUM
nHcTpyMeHTOM) Ha THKT. [Jannas onepanus He ABIAETCA
HOBOW, OJJHAKO HAM IIPUIIIOCH PEMUTD PAJ] TEXHUYECKUX
CJIOKHOCTEN, 4 UMEHHO: KOMIIOHOBKOY C HAPY>KHBIM
JAUAMETPOM 54 MM IPOBEU PaboThI IO pe3ke HKT HapyKHBIM
auaMeTpoM 89 MM. KOHTPOJIb 32 OTPE3AHHUEM OCYIIECTBIIACTCSA
NOCPEACTBOM PAOOYNX AABJICHUI, 4 TAK)KE U3MEHEHUEM BECA
I'HKT (cM. pUCYHOK 3).

OcHoBMble onepayui npu 8uiNONHeHUL Padbom:
C60p nHPOPMAITUU 11O CKBAKHHE.
CocrasneHue niaHa pabor.
VTBEPKIECHUE PAOOUEH MPOTrPAMMBI U 3ATPAT C 3aKA3YUKOM.
I[TOArOTOBUTENBHBIC PA6OTHI.
Mobunuzanus, 3aB03 HEOOXOJUMOT'O O60PYJOBAHU A
¥ TEXHOJIOTUYECKUX JKUIKOCTET.
MoHTax 060PYIOBAHUSL.

IAREENS I S

o
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Pucynox 2 — Cpagnenue memoooe unmencupuxauuu
Figure 2 — Comparison of stimulation metbods

both in terms of increasing the flow rate and the
duration of the effect. When compared to drilling of
a second horizontal hole, the acid jet drilling method
appears to be more advantageous due to the reduced
consumption of money and time as well as reduced
risks. The only additional costs produced by acid jet
drilling are related to the removal of a string section
if it is cased. The advantage of the AJD method over
hydraulic fracturing lies in more extensive duration
of the effect and the possibility of selective action on
the intervals of the producing formation.

The efficiency evaluation involved the use of
both statistical data from similar fields and analog
calculations using Tempest-based double porosity
hydrodynamic model (Roxar).

Despite the fact that in terms of oil recovery
efficiency the drilling of a second horizontal hole
is a more effective method, nevertheless, in view of
the existing difficulties related to drilling and higher
costs of the work, an alternative but no less efficient
method is proposed — Acid Jet Drilling,

Another interesting method is cutting of tubing
using a cutting tool lowered on coiled tubing. This
operation is not new but we had to overcome a
number of technical obstacles, namely: a tool with
the external diameter of 54 mm was used to cut the
tubing with the external diameter of 89 mm. Cutting
control was ensured by using working pressures and
weight changes in coiled tubing (see Figure 3).

Main operations included in the job:

1. Well data collection.
Work plan development.

3. Validation of the work program and costs with
the Customer.

4. Preliminary work.

5. Mobilization, delivery of the required equipment
and process liquids.

6. Equipment installation.

7. Pressure testing of the equipment and
downstream lines.
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Figure 3 - Performance Diagram Figure 4 - Cut-off location

7. OnpeccoBka OOOPYAOBAHUS U HATHETATEIBHBIX TUHUM. 8. Lowering of coiled tubing with a gage to

8. Cnyck 'HKT (rubKori HaCOCHO-KOMIIPECCOPHOU TPYOBI) the specified interval. Lifting of CT.
€ ma6JIOHOM JIO 3aJaHHOT O HHTepBata. [Togbem THKT. 9. Lowering of equipment on coiled tubing for

9. Cnyck 'HKT ¢ 060pyIOBaHHUEM AJIS1 PACCOETUHEHUS disconnection (cutting) at the specified interval.
(pe3kn) Ha 3aJaHHBII MHTEPBAJL [IpoBeeHuE paboT Disconnecting. Lifting of CT.
o paccoeguHeHuIo. [Togbem 'HKT. 10. Disassembly of equipment.

10. JeMOHTaX OOOPYAOBAHUSL. 11. Final operations.

11. 3aKJIIOYUTENBHBIE PAOOTHL
The method of tubing disconnection using a

ModcHo ommemumao caeoyiouiLe nHeum)yuecmed bhydraulic pipe cutter on CT offers the jollowing
mexnono2uu 1o paccoeoureruro HKT' ¢ npumereruem advaniages:
2uopasauvecrozo mpyoopesa na I HKT: * No negative impact on the production string
* OTCYTCTBHE HEIATUBHOT'O BJIIMSHM S HA SKCILTYaTAIIMOHHYIO during operations;
KOJIOHHY B IIPOLIECCE IIPU IIPOU3BOJCTBE PAOOT; * No tubing deformation around the cut which
 orcyrcrBue gedpopmanuu HKT B o6macTu cpesa, uTo facilitates subsequent fishing operations;
ObJIeryaeT NpOBEAECHUE TOCIEAYIONUX JIOBUIBHBIX PA6OT; ¢ Reduction of costs related to round-trip operations
* COKPAILICHHE 32TPAT Ha CIIYCKO-TIIOA’bEMHBIE OIIEPALIHN B during well workover;
IIPOLIECCE KAITUTAIBHOI'O PEMOHTA CKBAXKIH; * Possibility of well killing during well workover.
* BO3MOKHOCTbD IVIVIIEHH CKBA’KHUHBI B IIPOLIECCE By our example we demonstrate that domestic
KAIMHUTAJIBHOI'O PEMOHTA CKBAKUH. developments are not inferior but on a number of
Ha cBOEM TpUMeEPE MBI TOKA3bIBAEM, UTO OTEUYECTBEHHLIE occasions are superior to those offered by western
Pa3pabOTKH HE TOJIBKO HE XYIKE, HO B PAJIE CIIy4aeB U 60see competitors. It should be mentioned that the coiled
BBIUTPBIITHBIE, YEM Y 3AI14/THBIX KOHKYPEHTOB. Clle[yeT tubing technology was developed in America and
TMOMHUTB, YTO CaMa KOJTIOOMHT'OBAS TEXHOJIOTHS ITOSIBHJIACH B Russia first had to master this method and then catch

AMepuke, 1 B PocCuM NPHUXOUIOCH CHAYaJId IPOCTO OCBAUBATH up with the leaders. The situation has fundamentally
3TOT METO/T U HAYATb IOTOHSATH JIUACPOB OTpaciau. Ho cutyanus changed — we have left the established patterns

B KOPHE U3MEHUJIACH, HAIIIE PA3BUTHE VIO OT 33JaHHBIX far behind. We now produce acid compounds
1a07I0HOB. MBI TENEPb MPOU3BOANM KHUCJIOTHBIE COCTABBI HAIIEX  of our own development mostly with our own
Pa3pabOTKH, IPEUMYIIECTBEHHO C COOCTBEHHBIMU JJOOaBKamy,a  additives and in some cases we use completely new
B HEKOTOPBIX CIYYAsIX UCIOJIB3YEM ITOTHOCTBIO HOBBIE COCTaBBL.  compounds.

Bepercsa HUOKP komnonosky KCB HOBOro MOKOIEHM, Research and development for an acid jet drilling
KOTOpPAs NO3BOIUT MOJIY4ATh MTH(POPMALIHUIO O IIPOBOAKE package of new generation is being conducted
KaHAJIOB Y IIPOU3BOJJUTH OPUEHTUPOBAHNE HHCTPYMEHTA. which will allow to receive information about the
HmxeHepsl KoMnaHnuu «Ppaxk/xet-Bonra» cefigac arrangement of channels and to orient the tool.
OTPabaTBIBAIOT HOBBIE TEXHOJIOTUH U MTOAXO/BI K PA0OTE HA FracJet-Volga’s engineers are now developing new
MECTOPOXKIEHUAX Ha 043€ KOJITIOOMHI'OBBIX TEXHOJIOTIHH, technologies and approaches to field operations
HO F'OBOPUTDB 00 3TOM MOXKHO OYIET, PA3YMEETCS, ITOCIIE based on CT technologies, but we can talk about it
MOJIHOLICHHBIX UCITBITAHUA B ITOJIEBBIX YCJIOBUAX. CETOIHSA MBI more after full field trials. Today we are technically
TEXHUYECKU MU TEXHOJIOI'MYECKH T'OTOBBI K IIPOBEJIEHUIO PA6OT and technologically prepared to perform drilling
0 6YPEHUIO C KOJNTIOOMHI'OBOH YCTAHOBKH, 34KA3bI HA TAKHE operations using CT and have already received
PpaboOTEI HAMU YK€ ITOJTy9CHBL. © orders for such operations. ©
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OB30P

T'opu3OHTAIBHOE 6YPEHHUE U MHOTOCTAJUHHBIA TUAPOPA3PHIB
wiacTta (I'PIT) CTaHOBATCS BCe 60J1€€ PACIPOCTPAHEHHBIMU
OnepalsAMU B pa3pabOTKE HUBKONPOHUIIAEMBIX HE(PTEHOCHBIX
IUTACTOB HA MECTOPOXACHUAX 3a1aHON CHOUPH.
C UCTIONIb30BAHHUEM TUX TEXHOJOTUMN HA CETOOHAIIIHUM ICHb
OBUIN 3aKOHYEHBI 60s1e€ 100 CKBAXKUH, PE3YIBTATHI PA0OT
OBUIM YCIEIHBIMU C TOYKH 3PEHUS IEPCIEKTUB JOOBIUU U
JPYI'UX IIOKA3aTesIEd. BOJIBIIMHCTBO ONEPaLyil [IPOBOAVIIN
BO BHOBb IPOOYPEHHBIX CKBAXKUHAX, T7IE OBLIO BO3MOXHO
YCTAaHABJIUBATb TAKEPEI B OTKPBITOM CTBOJIE U (PPAK-TIOPTHI JI
pazobiieHuss MHTEPBAIOB ['PIT. KOHIIENIIMSI MHOTOCTYIIEHYATOI'O
I'PIT 6pU1a TAKKE BOIUIOMIEHA HA CTAPBIX YYACTKAX JJABHO
Pa3padbaThIBAEMBIX MECTOPOXKICHU, I7IE 3aPE3Ka OOKOBOT'O
CTBOJIA ObLIA INIABHBIM CITIOCOOOM YBEINYEHH KO3 (PUITUEHTA
ussnedeHusa Heptu (KMH). TpagunnoHHOEe 320ypUBAHUE
OOKOBBIX CTBOJIOB CBA34HO C PUCKOM HEJJOCTHIKEHUS
JOCTATOYHOT'O YPOBHS JOOBIYM B IUTACTAX C HU3KOHN
TIPOHUIAEMOCTBIO — JIAXKE ITOCIIE POBEACHUS OOPAOOTKHU
IpU3a00KHOI 30HHI I1acTa (OI13).

ABSTRACT

Horizontal drilling and multistage fracturing
completions are becoming widespread practices
in the development of Western Siberia’s low-
permeability oil fields. More than 100 wells have
been completed to date — with success from both
operational and production perspectives. The
majority of applications were applied in newly
drilled wells, where it is possible to install openhole
packers and frac ports for isolating fracture stages.
The concept of multistage fracturing was transferred
to old areas of brownfields, where sidetracks drilling
was the main method of increasing oil recovery.
Traditional sidetracks were associated with risks of
production underachievement in low-permeability
environments — even after stimulation treatments.

The ability to drill sidetracks with a considerable
horizontal section, and stimulating them with
several fracturing stages would improve production
significantly. However, slim wellbores of sidetracks
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3HAYUTENBHOE YBEINUYEHUE JOOBIYU TOCTUTAETCS
OypeHHEM OOKOBBIX CTBOJIOB C OOJIBIIUM F'OPU3OHTAIbHBIM
Y4Y4CTKOM U ITOCJIEAYIOLINM IIPOBEACHUEM HECKOJIbKHUX
3Tanos I'PIT. OgHaKO HEGOMBIIONH BHYTPEHHUH JUAMETP
OOKOBBIX CTBOJIOB CKBA’KHH CYIIECTBEHHO OIPAHUYHUBAET
BO3MOKHOCTB BEIOOPA CIOCOOOB 3aKAHYHUBAHUS, U B 9TOM
CJIy4ae UCTIONb30BAHUE THPONECKOCTPYHHON epopanuu
(TTIIT) Ha TEOKOM HACOCHO-KOMIIpeccopHOU Tpyoe (I'HKT)
CTAHOBUTCS OIITUMAJIbHBIM BAPDUAHTOM IIPU IPOBEACHNUH
MHOTrocTyneH4aroro I'PI1. OgHON N3 OCHOBHBIX 34/1a4
B 9TOM MPOLIECCE ABJIAETCS Pa300IeHUE HHTEPBAIOB I'PIL
151 HOBBIIEHU A YCTOMYMBOCTU CYCIIEH3HUU YACTHULL
OPOIINAHTA, YTO CHOCOOCTBYET CO3/JAHHIO HANO0IEE
3(pPEKTUBHOM, OTHOPOJHOM NPOOKH, ObLII IPUMEHEH
BOJIOKOHHO-aPpMHPOBAHHBIN IIPOIIIAHT.

OTHUM METOAOM ObLIA HEAABHO 3aKOHYEHA IIEPBAs CKBAKHA.
beumn nposeaens! Tpu ctaauu I'PIT ¢ I'TIIT na THKT u BBOOM
BOJIOKOHHO-4PMHPOBAHHOI'O IIPOIIIAHTA B KOHLIE IIEPBLIX
AByx craguii I'PIT. B o60ux ciy4yasx HaJeKHAsL U301 U ObLIa
JOCTHUTHYTA C IIEPBOI'O pa3za. [Tocsie npoBeaeHns BCEX TPEX
crTaauii I'PI1 BBIITOJTHEHA HOPMAIN3A1IH 326051 C ITOCJIELYIOUUM
OCBOEHHMEM CKBA’KUHBI 430TOM. JI06bIYa HE(PTHU IPEBBICHIIA
OXXHUAEMYIO Ha 30%.

MuoroctaguiiHbii 'PIT B 60KOBOM rOPHU30HTAIBHOM
CTBOJIE CKBAKUHBI, 3aKOHYEHHOM LIEMEHTUPOBAHHBIM
XBOCTOBUKOM, C ucrtionb3oBanreM I'TIIT xHa THKT 11 BOJIOKOHHO-
APMHUPOBAHHBIX IPOMITAHTHBIX MPOOOK JJ11 BDEMEHHON
TUJPOU30NALNHY MHTEPBAJIOB I'PIT IpOgeMOHCTPUPOBATI CBOIO
YHHKAJIBHYIO LIEHHOCTD, ABJIAACH €JUHCTBEHHO BO3MOXKHBIM
pEMEHNEM JUUIA TAHHBIX YCIOBUIL. B CTAThE ONMMCAHBI IIPOLECC
MNPUHATHA PEMIEHUNA, METOAUKA OIITHMAJIBHOI'O BBIOOPA
CKBAXKUH-KAH/IUATOB, IPUMEDPDI IPUMEHEHN A TEXHOJIIOTUH U
BBIHECEHHBIE YPOKMU.

BBEOEHWE

OCHOBHOM IPOOJIEMON IOPCKUX U HEOKOMCKUX OOPA30BAHUI
SIBJISIETCST HU3KASI IPOHUIIAEMOCTD U BBICOKASI HEOJJHOPOJHOCTb.
B aToM ciyuae I'PIT CTaHOBUTCS HEOOXOAUMBIM JIJISI
SKOHOMMUYECKU BBITOJJTHOU Pa3PabOTKU MECTOPOXKIACHUSL.
Tak>ke U3BECTHA NPAKTUKA IOOBIBAIONTNX KOMITAHUH
OPOBOAUTE 3A0YPUBAHHE OOKOBBIX CTBOJIOB HA CKBAXKUHAX, ITI€
U3BJICYEHUE YTTICBOAOPO/IOB U3 OCHOBHOI'O CTBOJIA CTAHOBUTCS
HEBO3MOKHBIM MJIM 9KOHOMUYECKU HEBBITOJIHBIM. [10/JTOGHBIE
OOKOBBIE CTBOJIBI OOBIYHO UMECIOT BEChbMA CUJIBHOE OTKJIOHCHUE
OT BEPTUKAJIN U BBICOKU TEMIT HAOOPA KPUBU3HBI B UHTECPBAJIC
KOJIJIEKTOPA U 3aKOHYEHBI [IEMEHTHUPYEMBIM XBOCTOBUKOM
auamerpoM 4,5 unu 4 grorima (114 ninn 102 mm). Ha HUX yacro
ycrnemHo nposoaaT ['PIT nocie KyMynaTUBHOM ep@dOpanuu
Ha HKT.

HcToprYeCcKn CI0XKHUI0CH TAK, 9TO TeXHONIO0rnuu I'PIT
Ha MECTOPOK/ACHUAX KoraibpiMa pa3BUBaAIOTCI B CTOPOHY
32KAYKH OOJIBIITETO O6bEMA JKUAKOCTH OOIBIICH YHCTOTHI
C IIOBBIIIEHUEM HAJIEKHOCTH PA3MELICHM S IPOIIIAHTA C
LEJIBIO YBETUYEHUS 3(PPEKTUBHOCTH U IKOHOMUYECKOM
PEHTAOENBHOCTH OO6pabOTKU. B nocienHue rogsl
TOPU3OHTAJIIBHOE OYPEHNE U MHOTOCTAAUUHbBIN ['PIT
CTAJIA UTPATH BA’KHYIO POJIb B CTPATETUU PA3PAOOTKU: }

technologies

significantly restrict completion option choice

and abrasive perforating via coiled tubing (CT)
becomes a universal enabler for multistage fracturing
treatments. One of the greatest challenges in such

a process is isolation between the stages. Fiber-
enhanced proppant plugs were used for better
proppant grains suspension, which sets the plug in
the most efficient, homogeneous way.

The first well was recently completed with this
method. Three stages of fracturing stimulation were
performed with CT abrasive perforation; fiber-
enhanced proppant plugs were placed at the tail-in
of the first two fractures. In both of the fractures,
reliable isolation was achieved at first attempt. After
all three stages were placed, wellbore cleanout with
CTwas performed, followed by nitrogen kickoft. Oil
production has exceeded expectation by 30%.

Multistage fracture (MSF) stimulation in the
horizontal section of a sidetrack well completed
with cemented liner with the utilization of abrasive
perforating and fiber-enhanced proppant plugs has
demonstrated unique value, as it is the only effective
solution currently available for these conditions. The
decision-making and candidate-selection processes,
execution and lessons learnedare described.

INTRODUCTION

Main challenges of the Jurassic and Neocomian
formations are low permeability and high
heterogeneity. Hydraulic fracturing becomes a
requirement to make a well economical. At the same
time it is common to drill sidetracks as a remedial
action after the producing interval becomes not
reachable or not economical to produce. Thus these
laterals usually have quite a high deviation and dog
leg severity in the range of the reservoir and are
completed with cemented liner 4.5"or 4”. These wells
are often successfully treated with fracturing after
Tubing Conveyed Perforating [TCP].

Historically, hydraulic fracturing in Kogalym
area oil fields was developing towards bigger size
treatments with cleaner fracturing fluids and
better reliability in proppant placement with a
goal to improve efficiency and economics. In the
recent years, horizontal (HZ) drilling and multi-
stage fracturing [MSF] took an important role in
development strategy; Kogalym fields have been
holding leading position in Russia in HZ multistage
stimulation.

Along with HZ drilling of new wells completed
with MSF completion system (utilizing open hole
packers and ball operated fracture port jewellery)
introduction of MSF in horizontal sidetracked laterals
for already developed areas does increase oil recovery
ratio.

Successfully conducted for the first time in Russia
aunique technology of abrasive jet perforation and
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MECTOPOXK/AeHUA KoraibiMa 3aHSIN TUANPYIONIHE TTO3UIIUU B MSF in horizontal lateral completed with cemented
Poccuu no npuMeHeHUI0 MHOrOCTaguiiHoro I'PTL liner was performed in 2012 and described in tis

Kaxk u B ciydae 6ypeHH s HOBBIX TOPU30HTAIBHBIX paper. This technology includes designed number of
CKBAKMH C YK€ CTABIIUM TPAJULIMOHHBIM 3AKAHUYNBAHUEM coiled tubing [CT] abrasive jet perforations followed
MHOToCTaAuHHBIM ['PIT ¢ TOMOIIBIO KOMIIOHOBOK C ITAKEPAMU by hydraulic fracturing stages. This technology
B OTKPBITOM CTBOJIE U (PPAK-TIOPTAMU C HIAPOBBIM TOJIKATEIIEM, allows the use of conventionally cemented liners
MHOToOCTainkHbIHN ['PIT HA 6OKOBBIX TOPU3OHTAIBHBIX CTBOJIAX thus avoiding costly openhole packers and ball seat
HA YK€ Pa3pabOTAHHBIX yYACTKAX TAKXKe yBennunpaeT KMH. fracture port jewellery.

B crarbe onmceiBaeTca neppoe npuMeHeHue B Poccuu The pilot project was implemented in the western
B 2012 ropy yHuUKaabHOM TexHonoruu [Tl u Siberian oil field Tevlinsko-Russkinskoye. Today,
MHOT'OCTaUUHOTO I'PIT B 60KOBOM rOPU30HTAIbBHOM six wells are already put into production after
CTBOJIE CKBAKUHBI, 3aKOHYEHHOM LIEMEHTUPOBAHHBIM implementing of that technology in Povkhovskoye,
XBOCTOBUKOM. JIaHHA TEXHOJIOIUA 3AK/II0YAECTCA B Nong-Egan, Tevlinsko-Russkinskoye and Urevskom
NPOBEIEHNN ONIPENIEICHHOIO KOTMYeCTBA onepanyit I'TITT fields.
uepes 'HKT ¢ nocneayromum I'PI1. TeXHONIOrUsA NO3BOAET The process of MSF in horizontal laterals is a unique
HCIIOJIb30BATh OOBIYHBIE LIEMEHTUPYEMBIE XBOCTOBUKH, technology that includes abrasive jet perforation and
UCKJIIOYAsI HEOOXOJUMOCTb B JIOPOTOH CUCTEME 3AKAHYNBAHU S isolation of treated interval with fiber-enhanced sand
C MAKEPAMH B OTKPBITOM CTBOJIE U (DPAK-TIOPTAMH C IIAPOBBIM plugs. In MSF market that process is the only effective
TOJIKATEJIEM. one that is applicable

ITUIOTHBIA NPOEKT PEATM3OBAH 3114 JTHOCUOUPCKUMH for sidetracked wells completed with 4” and 4.5”
HEPTAHUKAMU HA TEBIMHCKO-PYCCKMHCKOM MECTOPOXKIECHUH. cased liner.
CeroaHs y>Ke BBEJJEHDI B OKCIUIYyaTALMIO IIECTb CKBAKIH, At the end of 2012 that technology has already
OCBOEHHBIX I10 JdHHOM TEXHOJIOI'MH Ha ITOBXOBCKOM, proved itself on eleven completed wells and work is
Honr-EranckoMm, TeBIMHCKO-PYCCKMHCKOM U YPBEBCKOM carried on.
MECTOPOXKAECHUAX.

MHuorocTaauitHpiit T'PIT B CKBaKMHE C TOPU3OHTAIbHBIM LITERATURE OVERVIEW, LINKS
HOKOBBIM CTBOJIOM, O6CAKEHHOI 3a11EMEHTUPOBAHHBIM TO PREVIOUS ARTICLES
XBOCTOBHUKOM, C UCNIonb3oBanueM I'TIIT u pazobmenrnem In the face of deteriorating reservoir properties
HWHTEPBAJIOB BOTOKOHHO-APMHUPOBAHHBIMH IPONITAHTHBIMUA (decrease of net pay zones, reduced permeability)
NPOOKAMU ABJIAETCA YHUKAJIBHON TEXHOJIOTUEN, TAK KAK vertical wells even after fracturing have insufficient
HA JAHHBIN MOMEHT 3TO €IMHCTBEHHBIIN METO/] HA PBIHKE oil production. Referring to the experience of oil
MHOTOCTaAUUHBIX I'PI1, NpUMEHHUMBIH 77151 OOKOBBIX CTBOJIOB C and gas companies in the U.S. and Canada, where
XBOCTOBUKAMU fuaMeTpom 4 unu 4,5 grorima (102 mnm 114 mm). in recent years has seen a significant increase of

Ha xonen; 2012 roga 11o JaHHOM TEXHOJIOI'MH YKE 3aKOHYEHO hydraulic fracturing operation, a massive shift from
11 CKBaXXUH M pabOTBI TPOJOIIKAIOTCH. vertical to horizontal drilling can be observed. MSF

. technology in horizontal laterals has established itself

JIMTEPATYPHbIV OB30P, CCbIJTKA as the most cost-effective for most western shale oil
HA MPEAOLIAYLWWNE CTATbA and gas formations, where the permeability varies

B yCI0BUAX yXyOUIEHHUA KOJUIEKTOPCKUX CBOUCTB from 100 nano-Darcy to 100 micro-Darcy, but that
(ymeHsIeHne 3(pHEKTUBHON MOMTHOCTH IIACTA, TOHUXEHNE is several orders lower than in low-permeability
MPOHULIAEMOCTU) BEPTUKAIBHBIE CKBAXKUHBI JJA2KE IIOCJIE sandstones of Western Siberia. Over the past
I'PTI UMEIOT HEAOCTATOYHBIN JeOUT HEPTU. OOPATHUBIINCH few years a number of technological solutions
K ONIBITY HE(PTAHBIX U I'a30BbIX KoMIaHNH CIIA 1 Kanazsr, for effective stimulation of such reservoirs were
I7I€ B OCJIEIHUE I'OJIbl HAOIIOAAETCS 3HAYUTEIBHBIN POCT developed. MSF techniques have been massively
KOJIHUYECTBA ONEPAIINU ITO THAPOPA3PHIBY IIJIACTA, MOXKHO distributed in Russia only since 2011. Certainly a later
BHU/JIETb MACCOBBIN NIEPEXOJ OT OYPEHUS BEPTUKAIBHOT'O K development of these technologies has occurred for
TOPU3OHTAJIBHOMY. TEXHOJIOIUsSI MHOTOCTaAUUHOTO I'PIT several reasons among the main of which are the
HAa FTOPU3OHTAJIBHBIX CTBOJIAX 3APEKOMEH/IOBAIA CEO KaK following:
Hanb60JIe€ SKOHOMHUYECKU BBIT'OAHAS /151 OOJIBIINHCTBA 1. A sufficient number of fields with high
3aTa/THBIX MECTOPOXK/ICHUH CJIAHIIEBOI'O I'a3a U HEPTH, permeability reservoirs.
I7I€ IPOHUIIAEMOCTD BApbUPYETCs OT 100 HAHOAAPCH IO 2. High production rate increase after the single
100 MuUKpOAApCH, YTO, OAHAKO, HA HECKOJIBKO IIOPSIKOB hydraulic fracturing.
HUKE, YEM B HU3KOIIPOHUIAEMBIX ITIECYAHNUKAX 314 JHOM 3. Lack of inexpensive and reliable MSF completions
Cubupu. 3a NOCIENHHE TOABI HAPAOOTAH ONPE/ICIEHHBIN applicable for 5 3/4” casing, which is the common
HA00P TEXHOJOTHYECKUX PEMIEHUN IO 3(PHEKTUBHOM completion size for majority of wells in Russia.
CTUMYJIALIAH IITIACTOB B HOJJOOHBIX I'€OJIOTUYECKUX YCIIOBUAX. Thus, 3” MSF completion interconnected with
MeToap! MHOTOCTAAUUHOTO I'PIT moy4Ynim MmaccoBoe 4” liner found a market in Russia. The technology
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pacnpocrpanenue B Poccuu mumib B 2011 rony. be3ycioBHO,

TAKOE MO3/ITHEE PA3BUTHUE JAHHBIX TEXHOJIOTUI IIPOH3OIILIO

O PAAY IPUYHH, OCHOBHBIE U3 KOTOPBIX CAEAYIOUIHUE:

1. JJOCTATOYHOE KOJIUYECTBO MECTOPOXKIEHUN C BBICOKOU
IIPOHUILIAEMOCTBIO KOJJIEKTOPOB.

2. BBICOKHE TPUPOCTHI JOOBIYU NPU IPOBEJCHUH
OaHOYHBIX ['PIT.

3. OTCyTCTBUE HA PBIHKE TEXHONOIu MI'PIT Hegoporux
U HA/IC’KHBIX KOMIIOHOBOK JIJISI CITyCKA YEPE3
3KCIUIYATALMOHHYIO KOJIOHHY (OK) sraMeTpoMm 5% Arorma
(146 MmM) — HanbOIEE PACIIPOCTPAHCHHBIN PA3MED ISt
OOJIBIINHCTBA CKBAXKUH B Poccun.

Takum 06pasom, Ha peiHKe MI'PIT B Poccum 06pa3oBanach
TEXHOJIOI'MYECKAS HUIIA, KOTa KOMIOOHOBKU MI'PIT nameTpom
3 mrorima (76 MM) COeIMHSUTUCH C XBOCTOBUKOM TUAMETPOM
4 morima (102 mm). TexHONIOr U, pACCMATPUBAEMAS B JAHHOI
paboTe, ObLIA ECTECTBEHHBIM OTBETOM HA TOTPEOGHOCTU PBIHKA.
B Hel, B orninune ot MI'PIT, HET HEOOXOAMMOCTH B BBIPE3AHNUH
(PPaK-TIOPTOB, AKTUBUPYEMBIX IapaMH, nocsie I'PIT, a Takxe
MPOIIE BO30OHOBJIEHUE TOOBIYN HA CKBAKUHE.

Kak mmumyT A. Oaun u ap. (2011), rexnosnorus I'TII gia
nposegenna MI'PIT B Poccuu Havana aKTUBHO IIPUMEHATHCA C
2008 roga. IlepBOHA49a/IBHO TEXHOJIOTHYECKOE PENIEHNE TAKON
koMm6uHanuu T'HKT u I'PIT npearnonaraio onepanum 4epes
06CaJHYIO KOJIOHHY JIJIS1 BEDTUKAJIbHBIX CKBA’KWH, U304BJIAS OT
HEOOXOAMMOCTH CITYCKO-IOABEMHBIX oneparinit HKT u nakepa,
4YTO ABHUJIOCH UCKJIIOUEHUEM U3 CTAHAAPTHBIX TPEOOBAHUI
Pocrexnansopa. Takue onepanun CTaad BO3MOXKHBI 61aroaps
HCIIOJIb30BAHUIO 3-JI0MMOBOTrO 46pa3uBHOTrO nepdopaTopa
U 06CA/IKE CKBAKHUHBI KOJIOHHOH YCUJIEHHOM IPOYHOCTH
(Mapxu «E»). ECTeCTBEHHO, PENIEHNE O IIPUMEHEHNN
JIAHHOI TEXHOJIOI'MH HEOOXOANMO OBbIO IIPUHUMATD /10
CITyCKa O6CATHOM KOJIOHHBI B CKBAKUHY, U 3TO HAJIATAJIO
OINpEeNIENIEHHBIE OTPAHUYEHMUSL.

C KX/ bIM I'OIOM, HAPsAAY C OYPEHUEM HOBBIX CKBAKHH,
PacTeT ¥ KOJIMYECTBO 33PE30K HOKOBBIX CTBOJIOB (35C),
KOTOPBIE B COBOKYITHOCTHU C HECKOJIBKUMU cTaguamu I'PIT
B MHOT'OIIJIACTOBBIX 3AJIEKAX ITO3BOJISIOT 3PPEKTUBHO
MOBBIIATH JOOBIYY 3a11ACOB HEPTU. Kak 6BIJIO CKA3aAHO
paHee, HOBBbIE MHOT'OIIACTOBBIE CKBAKUHBI-KAHUAATHI TIOZ,
«YCKOPEHHBIN» CIOCOO 3aKAHYMBAHUA MHOT'OILJIACTOBBIX
CKBAXXUH C 26pa3uBHBIM ['PIT 10JIKHBI OBITE O60OPYIOBAHBI
DK NOBBIIEHHOM NPOYHOCTU (MapKa «E»). OnHaKo 3ape3Ka
OOKOBBIX CTBOJIOB IIPOM3BOJJUTCA B OCHOBHOM M3 CKBAKHUH
JENCTBYIONIErO (POH/IA, y2KE O60PYLOBAHHBIX CTAHJAPTHOM
DK mapku «/I». DT0 noTpedb0BAI0 MOAUPHUKALIIN TEXHOIOI U
abpasusHOro I'PII. IToaTOMY [1/151 XBOCTOBUKOB BHEIITHUM
auamerpom 4 unun 4,5 porima (102 nnu 114 mm) 6611 IOAO6paH
CTIEUAIBHBIN KOMIAKTHBINA IIep(opaToOp JUAMETPOM
2,125 mrorima (54 MM), KOTOPBII MOXKET ObITh OOOPYIOBAH
Tpems (popcyHKamu (pasuposka 120°) guamerpom 0,125 nnu
0,141 grorima (3,2 uim 3,8 Mm).

YTOOBI CYIIECTBEHHO PACHIMPUTD KPYT MHOT'OIIACTOBBIX
CKBAXKUH-KAHJUJATOB HA YCKOPEHHBIH CITIOCO0 3aKAHYHUBAHUS,
B 2010 rosty 6611 OCYIIIECTBJIEH HOBBII IO X0/ K
OfmHOBpeMEHHOM paboTe (pioToB THKT u I'PIT, Ha3BaHHBIN
<«I'hrough Tubing» (TT) — «aepe3 HKT». I[Ipu 3TOM NOAXO/E

technologies

considered in this paper, was a natural response to
the market needs. The technology is beneficial versus
MSF completion — it eliminates the need to mill out
ball activated fracture port sleeves following fracture
treatments and makes it easier to bring a well back to
production.

According to Yudin et al, 2011 abrasive jet
perforation technology for multilayer fracturing
in Russia has been actively applied since 2008
on vertical and subvertical wells. An original
technological solution combining CT and fracturing
proposed working through the casing of vertical
wells, thus eliminating the need of tubing and
packer, would contradict the standard requirements
of Russian Technical Supervisory Authority
(RosTekhNadzor) . Such operations became possible
thanks to the 3-inch abrasive gun and high strength
well casing string (grade “E”). The decision to use the
technology should be made before well completion,
as it would cause certain limitations.

Every year, in addition to the drilling of new
wells, the number of sidetracked laterals is growing.
Supplemented with several stages of fracturing in
multilayer deposits they can effectively increase
the production of 0il. As has been stated earlier,
new multilayer wells candidate for a "fast" way of
abrasively perforated completion should be equipped
with high strength casing (grade "E"). However
sidetracking mainly is made on producing wells,
which are already equipped with the standard casing
(grade “D™). This challenge required modification
of abrasive fracturing technology. Therefore, for
the liner with an outer diameter [OD] of 4" or4.5" a
special compact abrasive gun of an OD 2.125” was
selected, which can be equipped with three nozzles
(phasing 120°) @ 0.125" or ¥ 0.141".

In order to significantly increase the number
of multilayer candidate wells under a "fast" way
of completion in 2010, a new approach to the
simultaneous operation using coiled tubing and
hydraulic fracturing called Through Tubing (TT) was
developed. The method involves performing similar
operations abrasive perforating and fracturing, with
the only difference that they are now made through
the tubing and a special packer, installed only once
on all layers. Latest technological solution was the
most effective in multilayer wells with simultaneous
operations and enabled the development of
technological procedures applicable for sidetracked
horizontal completions.

THE INTRODUCTION AND FIRST
STEPS OF MSF

For the MSF operations in sidetracked horizontal
wellbores the following technological problems have
been resolved:

} 1. Quality assurance of the isolation of liner-borehole }
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TEXHOJJIOT'UH

4AHAJIOTUYHO BBINOJIHAIOTCA a6pa3uBHas pe3ka u I'PII ¢ Toi
Pa3HUIIEN, YTO TENEPh OHU IIPOBOAATCS Yepe3 KONoHHY HKT
U CIIELIUAJIBHBIN ITAKED, YCTAHABINBAEMbIH JIUIIb €UHOX /bl
HaJl BCEMU I1acTamMu. ITociefHeE TEXHOJIOTNYECKOE PEIIEHNE
OKa3aJI0Ch HAN6051€€ 3(PPEKTUBHBIM JIJIsI MHOT'OIIJIACTOBBIX
CKBA>KUH C OJHOBPEMEHHOM IKCIUIyATALUEN U 1AJI0
BO3MOKHOCTB PAa3paA60TKH TEXHOJIOTUUECKOU NTPOLIEAYPBI JJIs
OOKOBBIX CTBOJIOB C TOPU3OHTAIbHBIM 3aKAHYHMBAHUEM.

BHEOPEHWE W MNEPBbLIE LWATW MTPTI

Ipu r1aHuPpOBaHUU onepauu 1o MI'PIT B GOKOBBIX
TOPU3OHTAJIBHBIX CTBOJIAX OBLIN PELIEHBI CIEAYIOUUE
TEXHOJIOI'MYECKUE 3aA4M:

1. Ob6ecneueHne Ka4eCTBa Pa3006IIEHUS 3AKOJIOHHOTO
IIPOCTPAHCTBA XBOCTOBHUKA MEXKAY cTagusamu I'PIT.

2. ObecneyeHUE Ka4eCTBEHHOI'O BCKPBITHSL M COOOIICHUS C
NPOAYKTHBHBIM IJIACTOM.

3. Pazobmenue nHTepBaaos I'PIT BHYTPpU XBOCTOBUKA.

B omnmnuune OT TPaAUIIMOHHBIX TAKEPHBIX CUCTEM
3aKaHYMBAHUS, IIEPBA 32/1a4d A0pa3uBHOro MI'PIT
noTpeOOBAIA OOECIIEYUTh KAUECTBEHHOE IIEMEHTUPOBAHNE
XBOCTOBUKA. YUUTBIBAA, YTO MATEPUHCKAS KOJJOHHA UMEET
aUaMeTp 5% morima (146 MM) 1 MUHUMAJIbHBI BHY TPEHHUIA
auaMeTp 5 moiMoB (126 MM), MAKCHMATIBHBIHN pa3Mep JOI0Ta
cocTaBuT 47 aronma (124 Mm), ¥ IIpU CITyCKE XBOCTOBUKA
auameTpoM 4 grorima (102 Mm) 3a30p MEXKy HOMUHAJIBHBIM
OTKDPBITBIM CTBOJIOM U XBOCTOBHKOM COCTABUT HE OOJIEE
Va—1% prorima (20—28 MM), YTO HE NMO3BOIAET BBIITOJTHUTD
Ka4E€CTBEHHOE LIEMEHTHPOBAHUE B TOPU3OHTAIbBHOM
XBOCTOBHUKE. B TAKUX OTHOCUTEIBHO Y3KHX 3a30PaX
HEBO3MOKHO BBIIIOJTHUTh OCHOBHBIE MEPOIIPUATHSA 1O
O6ECIIEYEHHIO KAYECTBA [IEMEHTUPOBAHM A, 4 UMEHHO:

1. YoanmuTe 6ypOBOU UTAM U (PUIBTPALTUOHHYIO KOPKY.

2. PaBHOMEPHO BBITECHUTB OYPOBOH PACTBOP U
MHHUMM3HUPOBATH CMEIIEHHUE C IIEMEHTHBIM PACTBOPOM.

3. ObecneynTh Ka4eCTBEHHOE LIEHTPUPOBAHHE XBOCTOBUKA.

TTOMHUMO CJIOKHOCTEN C LIEMEHTHPOBAHUEM, Y3KUH
3430p MOXET CHJIBHO OCJIOKHUTD CITYCK XBOCTOBUKA B
TOPU3OHTAJIbHBINA CTBOJI 3HAYUTEIBHOU POTAKEHHOCTH.
[ yBeTM4eHN s HOMUHAJIBHOT'O IUAMETPA CTBOJIA OBLIT
NPUMEHEH I'MJIPABINYECKUN AKTUBUPYEMBII PACIIHPUTEID
OTKPBITOI'O CTBOJIA, U JUAMETP OTKPBITOI'O CTBOJIA OBLI
yBeIUYeH 10 5% arorima (140 MM). YBesimdeHure AuaMeTpa
CTBOJIA CKBA’KMHBI IOHWKAET 3KBUBAJIEHTHYIO INIOTHOCTD
LUPKYIALMUA OYPOBOI'O PACTBOPA, YTO MOBBIIIAET KAYECTBO
MIPOMBIBKH, OOJIEIr'Ya€T CITYCK KOJIOHHBI U YBEJIMYUBAET
TOJIIAHY LEMEHTHOI'O KOJIbIA. )11 0O6€eCIiedeHr s HAWIYYIIEro
LEHTPHUPOBAHNUA XBOCTOBHUKA IIPUMEHAINCH IEHTPATOPHI 1]
102/122 Ipy>kMHHOT'O TUIIA C HIEPHUOJUYHOCTHIO B 50 M.

YCremnocTb HEMEHTHPOBAHUA XBOCTOBHUKA 3aBUCHUT OT
IIOJIHOT'O 3aMEILIECHU S OYPOBOI'O pacTBOPA. [J1s1 3TOr0 6611
IIPOBEJEHBI CJIEAYIOIIUE MEPOIIPHUATUSA:

1. ITpousseneH noadop 6ypepHON XKUAKOCTH 1151 PA3/IECIEHUS
LIEMEHTHOT'O PACTBOPA M 6yPOBOT'O PACTBOPA.

2. IIpoBEAEHO KOMITBIOTEPHOE MOJETTMPOBAHUE IPOLIECCA
3aMEIIEHUS OypPOBOI'O paCTBOPA.

3. Ha oCHOBE MOJEIMPOBAHUS ObIN JAHBI DPEKOMEH AU
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annulus between the fracturing stages;

2. Ensure good communication with producing
formation;

3. Isolating of treated intervals inside the lateral.

In contrast to conventional packer completions,
the first challenge of abrasive MSF is a provision of
high quality liner cementing. Given that the casing
diameter of the main bore is 5 3/4” with a minimum
internal diameter of 5” (maximum bit size 4 7/8”),

4” side track liner would give an annular gap between

nominal open hole and liner of no more than

1/4"-1 1/8”, which does not allow to provide high-

quality cementing of horizontal lateral. In such

wellbore geometryset up ensuring good quality

of cement, is almost impossible because good

cementing practices such as:

1. Remove cuttings and filter cake;

2. Evenly displace mud and minimize mud mixing
with cement;

3. Provide good liner stand-off;

In addition to the difficulties in cementing, the
small annulargap can significantly complicate liner
running/landing issues. To increase the nominal
borehole size hydraulically activated open hole
reamer was used, where the open hole diameter has
been increased to 5 1/2" Increasing the diameter
of the borehole lowers the equivalent circulating
density of the drilling fluid (ECD), which improves
the quality of wellbore clean out, easy running of
the casing and increases the thickness of the cement
sheet. For the best centralization of casing collars
spring type centralizers were used 50 m (7150 ft)
spacing.

Successful execution of liner cementing is based
on the full drilling mud replacement. To ensure this
process, the following was done:

1. Aspacer fluid to separate cement slurry and
drilling mud was designed.

2. Drilling mud replacement was simulated using a
wellbore cementing software package.

3. The rheological properties of drilling mud and
cement were optimized beased on the simulations
provided.

It was also important to advise correct cement
composition to provide successful cementing, For
horizontal liners following requirements were taken
into account:

1. High stability cementing slurry;

2. Optimal rheology for drilling mud replacement;

3. Low fluid loss (<50 ml/30 min by API);

4. Optimal thickening and setting time to ensure safe
operation.

To meet the second challenge (ensuring good
communication with producing formation) abrasive
jet perforation method was used. Through a special
CT bottomhole assembly (BHA) with nozzles faced
aside abrasive material is injected at high pressure.
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PABOTAEM HAJ,
MEPCMEKTUBON

IO LIEHTPHUPOBAHUIO U PEOJIOTUYECKUM
napaMmeTpam 6y(epHOU X KUAKOCTU U
LIEMEHTHOT'O PACTBOPA.

OCHOBHBIM (PAKTOPOM KAa4ECTBEHHOT'O
LIEMEHTHPOBAHUS SABJISICTCS PELENTYPA
LIEMEHTHOT'O PACTBOPA. [IJ11 HEMEHTUPOBAHUSA
TOPU3OHTAJIBHBIX XBOCTOBUKOB OBLIIH YUTEHBI
CHeyIONE TPEOOBAHUSL
1. BpICOKas CEMMEHTAIIMOHHA YCTOUNYHUBOCTD

LIEMEHTHOI'O PACTBOPA PACTBOPA — BOJOOTCTON
pasen O MiL.

2. OTUMaJIBHAS PEOJIOTHA 11 3AMEIEHUA
OypOBOT'O pacTBOpPA.

3. Huskasa sogooraada (<50 mi/30 mun o AHI).

4. OnTUMaabHbIE CPDOKHU 3aI'yCTEBAHUA U
CXBATBIBAHUSA JJI1 OOECTIIEYEHUS 6E30ITACHOTO
MIPOBEAECHUA PAOOT.

[ pemenus BTOPOU 3a1a4U, 4 UMEHHO
K4a4ECTBEHHOI'O BCKPBITUS U OOECIIEYEHU A
COOOHIEHHNA C TPOJYKTUBHBIM IIACTOM,
MIPUMEHSAIACH NEPPOPALINA THIPONECKOCTPYUHBIM
METOJIOM Y€EPE3 CIENUATBHYIO KOMIIOHOBKY
HU34 THOKOH TPYOBI C (POPCYHKAMHU C 3aKAYKOU
A0Pa3UBHOI'O MATEPUAJIA IO/, BBICOKUM JIABJIEHHUEM.
CKOPOCTB CTPYH U €€ a6pa3UBHOE BO3/ACHCTBUE

technologies

KonnekTop
CT Connector

MexXaHU4eCKun
pa3beUHUTEND

A mechanical
disconnect

Iepdoparop AbrasiJET
AbrasiJET

O6paTHBIN KJI1aITaH
Reverse Checkvalve

Hacangka
Bullnose

NPUBOAUT K OOPA30BAHUIO OTBEPCTHA B DK 1
KaBEPHBI B [IOPO/E HENOCPEACTBEHHO 32 DK

U LEMEHTHBIM KaMHEM. MeToz; a6pa3uBHON
nep@opanu IpUMEHSIETCS YKe 60IEEC CEMUIECATH
JIET, X1 €70 IPEUMYIIECTBA MHOI'OKPATHO
ONHUCHIBAJIMCD B IIPEABIAYIINUX UCCIIEJOBAHUAX

Pucynox 1 — Komnonoexa nu3a koaounst (KHK). KHK cocmoum
u3 éneuwinezo konnexmopa (2% orotima (57 mm), mexanuueckozo
passeounumenn (2% oriima (54.mm)), nepgopamopa

2% orotima (54 mm)), o6pamnozo kranana (2% orima (54 mm))

U NOAHONPOXOOHOU HacaoKku (2% orotima (54 mm)).

Figure 1 —- BHA pbotograph and schematic. The BHA consists
?/g an external CT connector {2 1/4"), amechanical disconnect

2 1/8"), Abrasive jet assembly with nozzles (2 1/8"), centralizer,
reverse check valve (2 1/8"), and a bull-nose (2 1/8")

(M. OctepxyT (1961), ®. ITurt™maH u ap. (1961),
Ix. Kooert (1991), T. JoTCOH 1 Ap. (2009).

IIpn nposeaennu oneparui 1o I'PIT co cTOpOHBI
Pocrexnansopa npegbaBiaaeTCsa TPEOOBAHNE K U3OJIALUN
SKCIIIYATALIMOHHOM KOJIOHHBI OT BBICOKHX JIaBJIEHU. JJannoe
TpedoBaHue obecrieunsaeTcs npuMeHeHruemM HKT ¢ makepom,
KOTOPBIH YCTAHABJIMBAETCS B MHTEPBAJIE BBIIIE KPETUIEHU A
XBOCTOBHUKA OOKOBOT'O CTBOJIA.

OCHOBHBIM TPEOOBAHUEM K IIAKEPY SBJISICTCS OOJIBIION
MPOXOAHOMN JUAMETP JII OECTIPENIATCTBEHHOI'O CITyCKa
nep@opannonHor KHK Ha THKT B HEO6XOUMYIO 30HY.

CaMa KOMITOHOBKA H13a Ko1oHHBI THKT 10/1:KHA HE TOJIBKO
CBOOOAHO IPOXOAUTH NAKEP U IOCTUT'ATh HEOOXOJUMOI
ITYOUHBL, HO TAKXE U 3(PPEKTUBHO NTEPHOPUPOBATH
XBOCTOBHUK, IEMEHTHBIN KAMEHb M MATEPUHCKYIO ITIOPOY.
Kommnexktr KHK THKT nipeacrasneH Ha pucyHKe 1. TTono6HbIi
onblT nposegenus I'PIT niocsie abpa3uBHOM PE3KU Yepe3

HKT 6b11 Taksxe panee onucad [, lyneuem u gp. (2007), rae
OBLIN IPOJIEMOHCTPUPOBAHBI YCIIEITHOCTb METO/A U €T'O
NPEUMYIIECTBA IO CPABHEHUIO CO CITYCKOM NEP(OPATOPOB Ha
HKT. A6pasusHbsIii I'PIT uepes HKT npumeHscsa u paHee s
MHOTOCTaAUUHBIX I'PI1 B rTOPU30HTATBHBIX CTBOJIAX, ITOJJOOHBIN
OMBIT OBLI ONMCAH, HanipuMep, T. UTubpyTom u aip. (2010).

J10 IPOMBICJIOBBIX MCIIBITAHUI HA 6a3€ CEPBUCHOM KOMITAHNH
OBbUIN IPOBEJEHBI CTEHOBBIE UCITBITAHUSA (PUCYHOK 2),
BKJIIOYABIIHE JIBA MOJICTUPYIONIUX TECTA C TEM, YTOOBI OIICHUTD

The velocity of the jet and its abrasive effect creates
holes in the production liner and a cavity in the

rock directly behind the liner and cement. Abrasive
perforation used for more than seventy years and

its benefits were published in previous studies
(Oosterhout, M., 1961, Pittman, F, et al, 1961, Kobett, J,,
1991, Dotson, T. et al, 2009).

According to Russian Technical Supervisory
Authority (RosTekhNadzor) during hydraulic
fracturing operations it is required to isolate
the production string from high pressures. This
requirement is fulfilled using tubing with a packer
that is set right above the liner hanger.

The main requirement for the packer is a big inside
diameter for smooth running of CT abrasive jetting
BHA to the zone of interest. CT BHA must not only
pass freely through packer and reach the desired
depth, but at the same time effectively perforate the
lateral liner, cement shield and the adjacent rock. Full
CT BHA is shown in Figure 1.

Similar experience of CT abrasive perforating
through tubing was also previously described by
D. Schultz et al, 2007, where it was demonstrated

the success of the method and its advantages

compared with perforator run on tubing, The same
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TEXHOJIOT'NHN

KkauecTBO I'TIIT (TTIIT) KOMIAaKTHOrO NePMOPATOPA JUAMETPOM
2% morima (54 MM) B TOPU3OHTAJIBHBIX XBOCTOBHUKAX
auaMeTpoM 4 uinu 4,5 morima (102 nnu 114 mm).

TecTsl IPOBOAUINUCH IO CLIEHAPUIO, Y2KE ONMTMCAHHOMY
A. IOpynbIM 1 gp. (2011). ITo OKOHYaHUH CTEHJOBBIX
UCITBITAHUI OB NTOJIyYEHBI OTBEPCTUS BBICOKOT'O KAYECTBA,
4TO NOATBEPKAAET BO3ZMOKHOCTD IPOBEJEHUS TOJJOOHBIX
Oneparuy ONMUCAHHBIM BBIIIIE HAOOPOM HHCTPYMEHTOB.

HeManoBaKHBIM SIBJISIETCA TOT (DAKT, YTO IPOBEJEHUE PAOOT
B OOKOBBIX CTBOJIAX, OOCAKEHHBIX XBOCTOBUKAMH JJUAMETPOM
4 4,5 proiima (102 rm 114 MM), TpOTECTUPOBAHO M HA
kononHe T'HKT BHEMHUM JuaMeTpoM 1,5 Jroma 11ornma
(38 MM), KOTOPBIMU OOOPYIOBAHO OOIBITUHCTBO YCTAHOBOK
I'HKT B peruone. DTo NO3BOMAET 3a4eUCTBOBATh (proT THKT kak
B pab0Tax o ocBoeHMIO noce I'PIT cTaHAaPTHBIM CIIOCOOOM,
TaK U B padoTax ¢ I'TIITuepe3 'HKT, uTo ob6ecrieunBaeT
OOJIBIIYIO 3ATPY3KY OO0OPYAOBAHUSA. XOTS IPEATIOUTHUTEILHEE
ocraerca 'HKT guameTpom 1,75 MM (44 MM), T.K. IPU

MPUMEHEHUHN MEHBINEN TPYObl 3HAYUTEIBHO BBIPACTAIOT

IABJICHUS 3AKAYKU, KAK 3TO BUAHO U3 TAOIUIIHI 1.
HMKaKOTo CHENUAIBHOI'O YCTBEBOT'O OOOPYAOBAHUS HE

TpebyeTcsa. MonTax ITBO 'HKT nnu HarHE TATEIbHBIX JIMHUH

I'PT1 BegeTcs npsaMo Ha 3aBHKKy I'PIT; Ha Bpems I'PIT Tpy6Oa
T'HKT nmogHuMAaEeTCs BBIIIE TUHUY 3aKadku I'PIT.

OJHUM U3 OCHOBHBIX TPEOOBAHUH 151 IPOBEJECHUS
abpasuBHOU pe3ku uepes 'HKT ABiseTCsa NIpaBUIbHBINA BBIOOD
pacxona KUJLKOCTU, KOTOPBIX OIIMPAETCA HA KOJIMYECTBO U

Pucynox 2 — Cmenooeénie ucnolmanusi
Figure 2 — Yard test execution set up

option of abrasive fracturing through the tubing
used in the past for the MSF in horizontal wellbores,
this experience has been described, for example, by
Itibrout T. et al, 2010.

Yard tests were conducted (Figure 2) at the base

JAUAMETP (POPCYHOK, YCTAHOBJIEHHBIX B THJPONECKOCTPYHHOM
nepdoparope. CymecTByIOT (POPCYHKU TPEX AUAMETPOB: 0,125
0,141 1 0,188 mrotima (3,2, 3,6 11 4,8 MM). [IJ1s1 OPMUPOBAHUS
MPAaBHJIBHON FEOMETPHUHU PEXYIIEN CTPYH HEOOXOAUMO
06€eCEYNTD JOCTATOUYHBIN NEPENA, JaBICHNUI HA (POPCYHKE
2500 pynT/arorim? (170 at™). OH JOCTUTAETCA IIPU 3AKAYKE

0,5, 0,7 unu 1,25 6app./muH (80, 110 mium 200 1UT/MUH) A5

YKa3aHHBIX TUIIOB CpOpCYHOK COOTBETCTBCHHO.

Taoruuya 1 — Pe3yrsmamot ucnsimanuii c THKT enewmnum

ouamempom 1,5 orotima (38 mm)
Table 1 — The results of the test with CTOD 1.5 "

of the service company prior to the field operations.
Two tests were performed to evaluate the quality of
a compact hydraulic jet perforating technique with a
BHA @2 1/8"ina4"and 4.5" horizontal liner.

The tests were conducted according to the
scenario already described by Yudin et al, 2011.
The tests resulted in high quality of the cut holes
confirming that the operation with above described
set of tools in this configuration is fully feasible.

It is also important that the abrasive perforating
in laterals cased with 4" or 4.5" liner was tested

TECT 1. O6pasey ouamempom 350 350 mm
TEST 1 sample diameter 13 3/4"

TECT 2. Oopa3sey ouamempom 200 mm
TEST 2 Sample diameter 7 7/8”

Cpeonuii ouamemp omeepcmutii 10-15 mm 10—-15 mm

Average diameter of the holes 047-0.6” 047-0.6”
Cpeoree epems pe3xu 5mun 3 mun
Average cutting time 5 min 3 min

Cpeorss ONuHa KasepHol

murumym 165 mm

MUHUMYM O MM

Average length of the cavity Minimum 6.5” Minimum 2.75”
Cpeonas wmupuna KasepHot 30-35mm 30-35mm
Average widlh of the cavity 127-14” 127-14”
Pacxoo scuoxocmu npu I'TITT 256 1/ Mmun 240 n/mun
Flowrate for abrasive perf. 1.6 bbl/min 15 bbl/min
Luprynayuonnoe oasierie 540 amm 460 amm
Circulating pressure 7900 psi 6750 psi
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Pucynox 3 — BONOKOHHO-apmupoeannasn
nponnanmuan npooxa

Figure 3 - Fiber-enhanced proppant plug

technologies

with CT OD 15" as this is the size of CT string with
which most of the coiled tubing units in the region
are equipped. This allows the use of coiled tubing
fleet as in the conventional works (f.e. post-frac
cleanout and nitrogen lift), and in working with
abrasive perforating through CT, that leads to
greater equipment utilization. Although preferred
CT diameter remains 1.75" because of the better
circulation pressure behavior (Table 1).

No special well control equipment is required.
Installation of CT blow out preventer (BOP ) or
fracturing treating lines is done directly on the
fracturing valve (during fracturing CT bottomhole
assembly is rised above fracturing treating lin€).

One of the main requirements for abrasive
perforating through CT is correct choice of flow rate
and fluid based on the number and diameter of the
nozzles installed. It is achieved by injecting 0.5 bpm,
0.7 bpm or 1.25 bpm depending on types of nozzles.

To meet the third challenge connected with
isolating of treated intervals inside the lateral
fiber-enhanced sand plugs were used. Use of fiber

Treating Pressure, PAnn (bars) (32164-3218 m) Sturry Rate (m/min & 100 kgpay ~ Significantly reduces the rate of

700

proppant deposition in horizontal

600

wellbore and creates additional
25

500 L. l

resistance in perforations that allow
effective installation of plugs in

400 |1 AN

55 horizontal boreholes. This approach

A \

was described by Itibrout T. et al, 2010.

10 In order to prevent proppant

00 \ \\k deposition in a horizontal wellbore
L —— o 5 degradable fiber is added into
U —— — proppant plugs isolation mixture
oll {1 rf] . § H e, (vigure3).After hydraulic fracturing
0 10 20 30 40 50 60 70 80 90 fiber-enhanced sand plugs are placed
Time (mir) above treated zone and below the
Pucynox4 -I'padpux daenrenus, pacxooa u KOHueHmpauu nponnanma successive zone that is planned for

npu MI'PII c nocaeoytouwum pasmeuienuuem 6010KOHHO-APMUPOBAHHOLE

nponnanmuoii nPooKu

abrasive perforation. Following the

Figure 4 - Pressure, Rate and and Proppant concentration graph showing procedure a certain settling time

the fracture treatement with a consecutive setting of the fiber-enbanced

proppant plug

JIJ151 pemeHns TPEThEN 3aJa4U 110 pa300IMEHUIO UHTEPBAJIOB
I'PIT BHYTPH XBOCTOBHKA ObLJIA UCIIOIb30BAHA 3aKA4Ka
BOJIOKOHHO-APMHPOBAHHBIX IPOMNIIAHTHBIX IPOOOK.
Jlo6aBiieHUE BOJIOKOH 3HAYUTEIBHO CHHUKAET CKOPOCTh
OCAXK/IEHUS IPOMIIAHTA B TOPU3OHTAIBHOM CTBOJIE U
CO3/IA€T JOMOIHUTENBHOE OJIOKUPYIONIEE COMPOTHUBIEHNE
B IIEp(OPATMOHHBIX KAHAIAX, YTO HO3BOJISIET 3PHEKTUBHO
OPOBOAUTD YCTAHOBKY IIPOOKU HA TOPHU3OHTAIBHBIX CTBOIAX
CKBaKMH. Taxkort noaxo onuceBaoT T. UTu6poyT u ap. (2010),
SPE 135413.

151 IpeIOTBPAIEHU OCAXK/ICHUSA IPOIITAHTA B
TOPU3OHTAJIIBHOM CTBOJIE BO BPEMS U30JIALIUU B CMECh
MNPONIIAHTHOM NPOOKU MOJAETCS PA3/IATAEMOE BOTIOKHO
(pucyHOK 3). ITocne I'PIT BOTOKOHHO-apMHUPOBAHHBIE
MPONITAHTHBIE TPOOKH NPOJABIUBAIOTCA IO TTTyOUHBI }

is required once the frac treatment
has been pumped. There after the
operations of plug settling are continued by pumping
fluid at a low rate. While squeezing, a notable pressure
increase should indicate a successful installation of
a fiber-enhanced proppant plug (Figure 4). Since
the plug is permeable a smooth drop of pressure
should be seen after pumping was stopped. In order
to prevent the plug being destabilized and loosing
the isolation towards the previous zone, some back
pressure on the formation should be supported
during all subsequent operations. Certainly, a choke
is necessary only in case if the reservoir pressure
is bigger than hydrostatic back pressure on the
formation.

It was necessary to address the concern of choosing
the right distance between the fractured intervals.
Low filtering quality of a degradable fiber-enhanced

Ne 1 (043) Mapr /March 2013 27



TEXHOJJIOTUH
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Pucynox 5 — ITPOOYyKmueHOCMs CKEANWCUNHBL 6 3A6UCUMOCINU
om Koauuecmea cmaouii I'PIT

Figure 5 — Well productivity, depending on the number
Of MSF stages

BBIIIIE y2KE OOPAOOTAHHOIO UHTEPBAJIA U HHUIKE CIIEAYIOUIETO
MHTEPBaJa pe3Ku. [Tocse 3Toi onepanuu TpebyeTcss HEKOTOPOE
BpEMA HA CXBATBIBAHUE I1OCJIE 3aKa4YKU Xxuakoctu I'PIT. [lanee
YCTAHOBKY IPOOKH IPOJOJLKAIOT IyTEM HATHETAHUS XKUJKOCTH
Ha MaJIOM pacxoze. Bo BpeMs NPpoAaBKU NPOOKU TPOUCXOUT
POCT JaBJICHUSs, YKA3BIBAIOIIUI HA YCIICIIHYIO U30JIALINIO 1
YCTAHOBKY BOJIOKOHHO-aPMHUPOBAHHON NPONIIAHTHON NPOOKU
(pucyHOK 4). Tak Kak IPOOKa 06J1a1A€T IPOHULIAEMOCTBIO,

CO BPEMEHEM IIPOUCXOAUT IUIABHOE ITAZICHUE JABJIECHUA IIPU
OCTAHOBKE 3aKA4YKHU. [IJ1 IPEAYIPEXACHUA BEITAIKUBAHUA
IPOOKU U €€ PA3PYIIEHU, BO BPEMS BCEX OCJIEAYIOMINH
OIlEpaALUU AOJDKHO IO AEPIKUBATHCSA HEKOTOPOE
NIPOTHUBOAABJIEHUE HA IIJIACT. ECTECTBEHHO, TAKaA MEPA
HEOOXOAMMA TOJIIBKO B TEX CIYUAAX, ECJIN IJTACTOBOE JJABIEHUE
BBIIIIE THAPOCTATUYECKOTO IABJICHUSA XKUJKOCTH, HAXOAAIIECHCA
B CKBAKMHE.

BaskeH BEIOOP ONTHMAIBHOTIO PACCTOAHUSA MEXKAY
nHTepBasamu I'PIT. Huskasa GuibTpanusa NpOonmaHTHOM
NPOOKH, APMUPOBAHHON PA3IATAEMBIM BOJIOKHOM,
06€eCEYNBAET HAZEKHOE PA30OIEHNE HHTEPBAJIOB AJIA
nocaenylomero I'PIT v 1aeT TEXHUYECKYIO BO3MOKHOCTD
COKPATUTH JaHHOE pacctosiHue 10 30 M (7100 ¢pyToB). OgHAKO
MPOHULIAEMOCTHU KOJJIEKTOPOB HE OOOCHOBBIBAIOT TAKOE YACTOE
pacnionoxenue TpemunH I'PIT 1 MO3BOIAIOT OKOHYATEIBHO
PEKOMEHIOBATH PACCTOAHUA HE MeHee 50 M (7150 yTOB).

pyror OCHOBHOI 3a/1a49€H JAHHOT'O METO/A ABIAETCA
BBIOOD ONTUMAJIBHOT'O YK Caa cTaauii I'PI1 B ensax
JOCTHXKEHU I HANOOIBIIECH HE(PTEOTHAYU ITOCIE OOPAOOTKU.
ECTb 60JIBIIOE KOJIMYECTBO MTAPAMETPOB, KOTOPBIE MOT'YT
MOBJIUATH HA BO3MOXKHBIN BEIOOP, HO B OOJIBITMHCTBE CIIy4Ya€B
MO0 3TU MMAPAMETPBI HEU3BECTHBL, JIMOO UX 3HAUYCHU S
CHOPHBL B HEKOTOPBIX CIy4YasiX YUCJIO CTYIIEHEHN OBLIIO
OIPAHHUYEHO JJIMHOIM TOPU3OHTAIIBHOI'O yYACTKA B IVIACTE
1 HEOOXOAMMOCTBIO OCTABUTD JJOCTATOYHO MECTA JJ1A
Pa3MemEeHnA BOJIOKOHHO-APMUPOBAHHOM ITPOIITAHTHON
npo6ku (150 gpyTos (50 M) MEKAY FTAITAMMN), YTOObI
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proppant plug provide reliable isolation of treated

interval and gives technical possibility to reduce

distance between fractures down to approximately

30 m (7100 ft). Although reservoir properties demand

not less than 50 m (7150 ft) distance, that value was

finally recommended.

Another main concern of the technology was
to choose optimum number of frac stages in
order to ensure most economic post fracturing
well production rate. There is a large number of
parameters that could possible affect the choice, but
in most cases these parameters were either unknown
or their values are uncertain. In some cases number
of stages was limited by the length of horizontal
section in a pay zone and the need to leave enough
space for fiber-enhanced proppant plug (150 ft
between stages) to isolate intervals. In other cases
where horizontal section length was not the limiting
factor the methodology thoroughly described by
Lietard and Hegeman, SPE 50420 was used with
modifications to account converging flow effect near
wellbore, finite conductivity fractures, and two phase
non-Darcy flow. The example of such calculation is
presented on Figure 5.

From the chart it is clearly obvious when the
number of fractures is above three, Productiviti Index
(PI) curve increase flattens out and economicall
feasibility become questionable. On the other hand,
as it was noted above, optimum number of fracturing
stages not always possible because of horizontal
section length constraints.

Perforation sites were selected in most "clean"
spots of the wellbore in order to minimize possible
near wellbore problems during fracturing stage of the
treatment. This case is an example where number of
treatment stages had to be reduced from optimum
three to two based on horizontal section length
constraint.

The full completion cycle for a sidetracked
horizontal lateral can be described as follows:

« Sidetracking from the pilot wellbore of 5 3/4”
diameter (drill bit diameter of 5 13/16”)

* Use of hydraulically activated open hole reamer to
increase open hole diameter to 5 1/2”

» Lowering 4” liner, cementing and mounting of it in
the production casing 5 3/4”

* Lowering 3.5” tubing with a packer. Below the
packer one 2 7/8” tubing joint was installed.

« Setting the packer with inside diameter of 2 3/8”.

* CT runin hole (CT depth correlation based on
logging data). Placing CT BHA across zone of
interest.

* Abrasively perforate treatment zone, CT pull out of
the hole

* Hydraulic fracturing through 3%” tubing, isolation
of treated intervals with fiber-enhanced sand plug
tailored after each frac stage
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MIPOBOANMOCTHIO, U [IByX(Da3HBI
MOTOK, HE NOTUMHSIOIUICS 3aKOHY
Hapcu. [IprMep TaKUX pac4yeTOB
MIPEACTABJICH HA PUCYHKE 5.

W3 rpadrka BUJHO, UTO
€CJIA KOJIMYECTBO CTAAUN NIPEBBIIIAET TPH, YBEIUUCHUE
KO3((PUILITMEHTA TPOAYKTUBHOCTH CTAHOBUTCS
HE3HAYUTEIBHBIM (KPUBAs BBIXOAUT HA IJIATO), YTO CTABUT O/
COMHEHHE 9KOHOMHYECKYIO LIENECOOOPA3HOCTD IMPEBBIIIECHUS
JaHHOI'O KPUTHUYECKOI'O YUC/IA B ATUX YCIOBUAX. C APYTroi
CTOPOHBI, KaK OBLJIO OTMEYEHO BBIIIE, ONITUMAIBHOE YHCJIO
craamnti I'PIT He Bcerma BO3MOXXHO N3-32 OTPAHUYECHUA JUIMHBI
TOPU3OHTAJIBHOT'O y4aCTKA.

MecTononoxeHue neppopanoHHbIX OTBEPCTHUH
BBIOUPAJIOCH B HAMOOJIEE «YUCTBIX» MECTAX CTBOJIA JIJIS TOTO,
4TOOBI CBECTH K MUHUMYMY BO3MOKHBIE IIPOOIEMBI BO
Bpems nposegeHus I'PIT. DToT ciry4ai aBiasgeTcsa IPUMEPOM
HEOOXOAMMOI'O CHUKEHH A YUCIIA CTAJIUN C ONITUMAJIBHBIX TPEX
JIO IBYX B CBA3U C OIPAHUYEHUEM I10 JJIUHE TOPHU3OHTAIBHON
CEKIIUU.

TTOJIHBIN TUKJI 3aKAHYUBAHUS IIPHU OYPEHUU OOKOBOI'O
CTBOJIA C TOPU3OHTAIbHBIM OKOHYaHUEM MOKHO OITMCATD TAK:
¢ BypeHue 60KOBOIO CTBOJIA U3 MATEPHUHCKOM KOJIOHHBI

JUAMETPOM 5% nrorima (146 MM) TOIOTOM JUAMETPOM

51/, gorMa (122 mm).
¢ I[IpOpPabOTKA OTKPBITOI'O CTBOJIA TUAPABIUYECKUM

pacmupuUTeseEM IO HOMUHAJIBHOT'O UAMETPA 5% m10iiMa

(140 mm).
¢ CIIyCK XBOCTOBMKA AUaMeTpOM 4 grorima (102 Mmm),
LIEMEHTHUPOBAHUE U KPEIVIEHUE €TO B KCILIYATALIMOHHON
KOJIOHHE JTUAMETPOM 5% torima (146 Mm).

Cnyck noasecku HKT guamerpowm 3,5 aronma (89 mm)

¢ makepom. [Toj makepoM ycTaHoBJI€eHA ofjHA Tpyoka HKT
JAUaMeTpOM 2% arouma (73 Mm).

* YCTAaHOBKA ITAKEPA C IPOXOJHBIM OTBEPCTHUEM JUAMETPOM

2% miorima (60 Mm).

* Cnyck u koppenanusa rmyounsl THKT o ganasiM THC.
Vcranoska KHEK T'HKT B BBIOpaHHOM MHTEPBAJIE.

« TIposenenue I'TIIT. [Togbem THKT.

* ITposenenue I'PIT uepe3 HKT nfrnameTpom 3,5 Arorima

(89 mm).

H3onanusa 06paboTaHHOIO UHTEPBAIA BOJIOKOHHO-

APMHPOBAHHON ITPONITAHTHOMN IPOOKOH, CIEITUAIBHO

OA0OOPAHHOM /1151 KaXKI0H cTaauu I'PIL
e Hopmanuzanus T3. IIposegenue I'TII1 B caegyiomem

UHTEPBAJIE.

* TTOBTOPEHME BCETO LIUKJIA, B 3dBUCUMOCTH OT TPEOGYEMOT'O }

Puc.ynox 6 - Tunuunan kapomaxcnan ouazpamma OmKpPsimozo Cimeond 6
20PU3OHMANBHOM YUACINKE CKEANCUHDBL

Figure 6 — Depict typical openbole log of lateral borizontal section

* After necessary cleanout abrasively perforate next
treatment zone

* Repetition of the cycle, depending on the number
of MSF intervals required

* Borehole direct circulation followed by CT nitrogen
kick-off. Well killing.

« Tubing and packer retrieval. Installation of electric
submersible pump (ESP).

To prevent the action of high pressure on the
casing 3.5” tubing and a packer were lowered into the
well above horizontal lateral liner. Big issue in that
completion would be quality control of horizontal
lateral cementing,

"Fast" way of completion and Through Tubing
(TT) solution supposes simultaneous operation of
coiled tubing and hydraulic fracturing fleets. That
unintentionally leads to a big equipment footprint
and necessity of additional TT operation planning.

When selecting candidate wells for sidetracking
with horizontal laterals the following factors are
taken into consideration: the remaining reserves, the
current reservoir pressure, the technical condition
of the well, production rate and risk of exposure of
water-saturated zones during hydraulic fracturing,
Azimuthal direction of the lateral was directed
perpendicular to the maximum stress direction.
Thus designed fractures were placed at an angle in
the range of 45-90 degrees to the lateral and the well
design provides higher production rates.

When working with coiled tubing in laterals
with horizontal sections of more than 1500 ft it is
dificult to find the exact position of CT in the well.
All surface depth encoders, even the most precise,
define the length of the CT in the well, but do not
take into account the CT helical buckling arrising
from frictional forces and the residual pipe bending.
Techniques traditionally used for vertical wells
(casing collar locator data together with well bottom
dry tag reference) in this situation do not work. On
the other hand, in a horizontal well there is no need
to conduct accurate snap, as the entire wellbore is
located in permeable reservoir, thus error of }
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KOJIMYECTBA UHTEPBAJIOB I'PI1. 5-10 ftis not critical. As stated earlier, the choice
e IIpOMBIBKA CTBOJIA CKBAKUHDI IIPSMOU LIUPKYJIALUEN U of the perforation interval was chosen based on

OCBOEHHE 430TOM C HCNOIb30BaHUEM YCTaHOBKU THKT mocsie  the most pure sandstone. In the case of a highly

nposeaeHus nocaeaHero I'PIL Inymennue CKBaKMHBL heterogeneous formation task of CT depth
* CpmiB makepa u nogbeM HKT crmamu KPC. Criyck YOI H. measurement error exception became more

[ IpeJOTBPAIeHUs JEHCTBUS BBICOKUX JABJICHUI HA complicated. Accordingly, selection of preferred
06CaJHYIO KOJIOHHY 6bL1a criyiieHa kotoHHa HKT guameTpom perforating zones would rely on thick and extensive
3,5 grorima (89 MM) C IAKEPOM HEINIOCPEACTBEHHO I1EpPes sections of pure sandstone in the lateral. Also it is
IOABECKOM TOPU3OHTAIBHOI'O XBOCTOBUKA. KPUTHYHBIM JIJIA necessary to pay attention to the depth of casing
JIAaHHOT'O BUZIA PabOT ABIAECTCA PA3OOIIECHUE INTAHUPYEMBIX collars location and select perforation intervals with
nHTepBaIOB I'PIT 32 KOJIOHHOM XBOCTOBHUKA. B oT/Imume oT the offset of at least 10 ft away from the joints. Spiral
TPAJSULIMOHHBIX CUCTEM MHOroCTaauitHoro I'PI1, 3nece ne CT bending must be considered when planning the
HCIIOIb30BAIUCh 3AKOJIOHHBIE MAKEPBI 1 OCHOBHOI yIIOD schedule of abrasive perforating, for example, there
J€J1aJICSL HA Ka4eCTBO LIEMEHTUPOBAHM A TOPU30HTAJIbHONU was a plan to perforate 12 stations in the range of
4aCTU. PACCMOTPEHHBIN CIOCOO 3AKAHYUBAHUA C ONIEPALUSMU 13 ftie 0.8 ft between cutting at a depth of 11500 ft;
uepe3 'HKT npenonaraet OfHOBPEMEHHYIO paboTy (PJIOTOB if there was just pick up of 13 ft CT on surface counter
I'HKT u I'PI1 Ha CKBa>KMHE, 4YTO, COOTBETCTBEHHO, TPEOYET then the first 10 ft it only unspool CT helical buckles
HAIAYUS JOCTATOYHOI'O MECTA HA KYCTOBOH MJIOMIA/IKE /15T and conditional movement of CT bottomhole end
PACCTaHOBKHU BCEH 3aJ,EMCTBOBAHHOIM B pA60TE TEXHUKH. would be only 3 ft. To reduce the risks and increase

I1pu BEIOOPE CKBAXKUH-KAHJUAATOB JJ11 340y PUBAHUSA efficiency of technique "staggered" zone perforation
OGOKOBOI'O TOPU3OHTAJIBHOI'O CTBOJIA YYUTBIBAJIUCDH TAKHAE method was introduced , when first abrasively
(PaAKTOPBI, KAK OCTATOYHBIE 34ITACHI, TEKYIEE IIJIACTOBOE perforated station is the lowest one and another
JIaBJICHUE, TEXHUYECKOE COCTOSTHUE U ICOUT CKBAKUHBI, PUCK situated in the top and so on. Taking into account
NPUOOIIEHN A BOJOHACHIIEHHBIX 30H IPpU I'PIT. A3uMyTaibHOE small liner ID 3 3/4" it was decided to perform
HaIlpasjeHUe 320y PUBAHUS CTBOJIA BBIONPATIOCH intermediate cleanout between stages to prevent CT
NPEANOYTUTENBHO NEPNEHANKYJIAPHO HAIPABIEHUIO stuck. On the graph below (Figure 7) an example
M4KCHMaJIbHOI'O TOPU30OHTAIBHOI'O HANIPSIKEHUA. TAKUM of such abrasive perforation with intermediate
06pazoM, TpemnHbl I'PIT pacnionaraauce oj HEKOTOPbIM cleanouts is shown.
YIJIOM B inana3oHe 45—90 rpazycos K CTBOJIY, U CKBAKMHA
obecrnieunBasa 60J1ee BBICOKME PACYETHBIE IEGUTHL. LESSONS LEARNED

ITpu pa6ore 'HKT B rOpU30HTAIBHBIX CKBAXKUHAX C OTXOJIOM FRAC INITIATION PRESSURE
ot BepTuKanu 6osee 1500 pyTos (500 M) JOCTATOYHO TAKEIO During most of operations an increase in fracture
OonpeJennuTb TOUHOE HaxoxAeHe Hu3a THKT. [ToBepXHOCTHBIE breakdown pressure was observed. However, with
JATYUKH, [JA’KE CAMBIE TOYHBIE, ONIPEAEIAIOT JJIUHY further pumping of crosslinked gel pressure dropped
TPYOBI, CITYIIEHHON C B CKBA>KUHY, OJJHAKO HE YYUTBIBAIOT to normal treating pressure seen on vertical wells.
cnupaneo6pasnbiii n3arund F’HKT, BOZHUKAIOIWKA BCJIEACTBUE This phenomenon is explained by Weijers L.
CHJI TPDEHHUA O CTEHKU CKBA’KUHBI U OCTATOYHOI'O U3ru6a Tpyosl.  (1992) as the fracture tortuosity associated with
MeToauKY, TPAAULIMOHHO IIPUMEHAEMBbIE 11 BEPTUKAJIBHBIX the development of starter fractures, growing
CKBAXXUH (JJAHHBIE JIOKATOPA MY(PT O6CATHONU KOJIOHHBI into primary fracture parallel to the wellbore and
BMECTE C IIPUBA3KON OT 326051 CKBA’KMHBI), B JAHHOU CUTYALINN turning to secondary fracture which follows the
He pab0oTaroT. OJHAKO B TOPU3OHTAJIBHOMU CKBAKMHE U HET maximum horizontal stress direction. Thus the
HEOOXOAMMOCTH IPOBOAUTD TOUYHYIO IIPUBA3KY: TAK KAK BECDH approach to fracturing the well was adjusted for
CTBOJI HAXOAWUTCA B IIPOHUIIAEMOM KOJUIEKTOPE, TO OIIMOKA B minimization of such effect by introducing a highly
5-10 yToB (2—3 M) HE KpUTHYHA. KaK YKa3bIBAJIOCh PAHEE, viscous crosslinked pill with proppant slug as soon as
IIPU BBIOOPE MHTEPBAJIA IEP(HOPALUU BBIOUPAJICS HANOO0IIEE possible during minifrac operation (Figure 8). Once it
YHMCTBIN MHTEPBAJ IIECYAHUKA. B caIydyae CMIbHO reTeporeHHoro  is done excessive tortuosity restriction is reduced and
Y4aCTKA 32/]a49a UCKJIIOYEHM S TTOIPENTHOCTY U3MEPEHU S frac job is pumped as regular vertical well.
ri1y6mHbl THKT yenoxnsgercsa. COOTBETCTBEHHO, IPUOPUTET Thus the excessive pressure on the injection tests
JTIOTKEH OTAABATHCS 60JIEE MOIHBIM U IIPOTSIKEHHBIM I10 is associated with the characteristics of the fracture
CTBOJIY Y4aCTKaM YHUCTOI'O IeCYaHUKa. Heo6X0oquMo OOpaTUTD development in the horizontal cased laterals and
BHUMAaHME HAa [NIYOUHBI MY(PT XBOCTOBHKA U BEIONPATh do not depend on the perforation method (abrasive
UHTEPBAIBI IIEPPOpALUU C OTXOA0M He MeHee 10 pyToB perforation or jet perforation).

(3 M) ot Mmy(T. Cnupaneodpasueiii n3ru6 'HKT Heo6xonumo
YYMTBHIBATH IIPU IIJIAHMPOBAHUU pacriucanus pe3ku. Hanpumep,  THE FIBER LADEN PROPPANT PLUG

MBI INIAHUPYEM IEPPOPUPOBATH B 12 06IACTAX B UHTEPBAJIE In general as shown by Itibrou T, 2010 design
13 ¢pyToB (4 M), TO ecTb ¢ uHTEpBasoM 1o 0,8 pyTa (0,25 M) of proppant plug should contain some amount of
MeXAY pe3kamy, Ha rnyouHe 11 500 ¢yros (3500 m). Eciin Mbl proppant at 1400 kgPA concentration and fibers with
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e Bhead Pros

CYETYHUKY, TO ntepsble 10 pyTOB

(3 M) MBI BBIOMPAEM TOIIBKO
cnupanb 'HKT 1 yCJI0BHO TOJIBKO
Ha 3 dyTa (1 M) CABUHETCA
KOMITOHOBKA. JIJ151 CHUXKEHU A
PHCKOB U NOBBIIIEHUS
3(pPEKTUBHOCTU METOA
MIPUMEHSICS TPpUEM nepdoparuu

T Cepth-m

B IIIAXMATHOM IIOPAJIKE, TO €CTh
CHA4aJId PE3AJIM KPANHIOK
HUKHIOIO O6JIACTbD, 3ATEM KPAMHIOIO
BEPXHIOIO U T.JI. YAUTHIBASA

MaJIbIF BHYTPEHHUI JUAMETD
XBOCTOBHUKA 3% 10rimMa (96 MMm),
Ja npegynpexaenus npuxsatos 'HKT neckom I'TIIT mexay
06JIACTAMHU IPUMEHSAIACH IIPOMEKYTOUHAS IIPOMBIBKA.

Ha pucynke 7 npusegen npuMep pesku I[TII ¢ Takumu
IIPOMEKYTOYHBIMU IIPOMBIBKAMHU.

intermediate cleanout

OMNCAHWE BO3HUKABLUUX MPOBJIEM
N U3BJIEYEHHbIE YPOKU
HAABJIEHVNE PACKPbITVSA TPELLIVIHbI

IIpu NpOBEAEHUN OOIBIINHCTBA ONEPALUIL OBIIO OTMEUYEHO
MHOBBIIIEHHOE IABJIEHUE PA3BUTUA TPEMUHBL OJJHAKO NIPU
JJIBHEUIIEN IPOKAYKE CIIUTOIO I'eJis BCETAd OTMEYAIOCh
aJICHUE IABJICHUS OOPAOOTKH JJO HOPMAJIbHBIX 3HAYCHUI,
HAOIIOJAEMBIX B BEDTUKAJIBHBIX CKBAXKUHAX. [JAHHOE SABJIEHHE
ObL10 00bsiIcCHEHO JI. BetiepcoMm (1992) N3BUIHUCTOCTBIO
TPEIIMHBL, 4 UMEHHO — PA3BUTUEM HAYAJIbHOU TPEMTUHEL,
MNEPEPACTAIOIIEI B OCHOBHYIO, HATPABJIEHHYIO NTAPAJIIETBHO
CTBOJLY, 4 33TEM IOBOPAYMBAIOIILYIO U PA3PACTAIONMIYIOCS
K4aK BTOPUYHAs TPEIMIUHA B CTOPOHY HAUMEHBIIIETO
COINPOTUBJICHUS. TAKUM 0OPA30M, ITO/IXO/1 K IPOBEACHUIO
I'PTI Taxske 6bLI CKOPPEKTUPOBAH JIJISI MUHUMU3ALUH TAKOT'O
addeKTa IyTEM BBEJCHUS CIIUBAIONIUX JOOABOK BBICOKOM
BA3KOCTH B IPONITAHTHYIO

Pucynox 7 - Pe3ka 6 maxmanmnom nopaoxe ¢ npomerncymounott npomMole Kot
Figure 7 - PRC Fraph showing'Staggered" abrasive perforating with

low viscosity fluid. This ensures that plug will form

at the perfs and isolate the fracture. On some wells

several stages didn’t achieve reliable isolation from
the first time and after investigation the following
reasons were discovered:

* crosslinker additive wasn’t stopped during
pumping of proppant plug resulting in a fluid with
high viscosity, which carried the proppant plug
through the perfs;

* planned proppant concentration wasn't achieved
or was only achieved for short period of time
allowing proppant plug to pass the perfs without
bridging.

Beside those stages with failure of correctly
following proppant plug setting procedure all other
attempts didn’t show problem with isolation of a
fracture.

After an interval is perforatedusing CT abrasive
perforating, a borehole cleanout from the remaining
abrasive material is required asthe remains of the
abrasive material in the horizontal section of lateral }

TTogepxrocmHoe oaenenue, amm 3ampybroe oaenerue, amm Konyenm. nponnanuma xe/m’
MAYKY, CJIEAYIONIYIO CPA3y IOCJIE / Surface pressure, atm / Annaliis pressure, atm / Proppant contentration, kg/n
muHU-TPIT (pucyHOK 8). ITocne /Kmmenm. nponnarnma ra saéoe kz/m Pacxod cmecum’/xz

Bottombole proppant concentration, Rg/ni’ Slurry rote, m’/min

9TOT'O OI'PAHUYCHHC, CBA3AHHOC 500

C U3BUJIUCTOCTBIO, CHUMAETCS, 0
M JaJIbHENIITAA OIIEPALTHA B
npoBoaUTCs, Kak I'PTT 06bI4HOL 400

~
S

BEPTUKAJIBHON CKBA)KUHBL 350

TakuM 0Opa30M, HOBBIIIICHHbBIE 300
JTABJICHUS IPU HATHETATEIBHBIX 250
TECTAaX CBA3AHBI C OCOGEHHOCTIMU 200
Pa3BUTUSA TPEIINHBI B i
TOPU3OHTAIBHBIX OOCAKEHHBIX 50 |'F
CTBOJIAX U HE 3ABUCST OT 100 J\\
crioco6a Bekperrrs (T wmm 50 J
KyMYISTUBHAA Itlepdoparius). 0 W

-“‘--_____——'———-———_

S~ N W KA L & 4 o o

1

1

Bpema,mun / Time, min

MPOITAHTHASA ITPOBKA
C/IOBABJIEHVNEM
PA3JIATAEMOIO BOJIOKHA

Pucynox 8 - I'pagpurx munu-IPIT
} Figure 8 — Injection test and Calibration test plot
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TosepxHocmioe odserue, amm

Surface pressure, atm

—— Konuyenmp. nponnanma xe/m’

Proppant concentration, kg/m’
Konuenmp. nponnanma Ha 3aboe K2/m’
Bottombole proppant concentration xz/m’

3ampybroe oaenerue, amm
Annalus pressure, atm
Pacxoo cmecum’/ mun
Slurry rate, m?/min

Pacxo0 acuoxocmum’/ mun
Fluid rote, m’/min

could be pumped back into the
perforations during the injection
tests. This can cause premature
screen out (Figure 10).

350 30 To minimize that risk, it is
300 IWM‘_R‘* 25 | necessary to:
2501 | |H 1,..,,.,"“ * Perform intermediate cleanout
| 20 quri . .
o _ uring abrasive perforating;
l ! 5 * Increase of gelling agent
e JT concentration for cleanout fluid;
100 | — - - jo * Injection test pumping time should
T__ - J pumping -5
50/ L. 5 be reduced to the time to stabilize the
F o e — 3 1 .
ol | : = - | b ey s - - 9 surface pressure (1-3 min).
e e To avoid premature screen out and

Pucynox9 - IIpumep zpadpura pasmeuseHus npooKu #cudKoCmsio co CAUUKOM

B8bLCOKOTL 63KOCMBIO

Figure 9 - Fracturing plot example with excessive fluid viscosity carrying the plug

B obuieM ciryyae, Kak nokasan T. Utubpoy (2010),

[IPOIITAHTHAS IPOOKA JIO/KHA COIEPKATD HEKOTOPOE

KOJIMYECTBO MPOMIIAHTA B KOHIIEHTpauu 1400 kr Ha M?

SKUJTKOCTU HOCUTEJISI K BOJIOKOH C HU3KOU BA3KOCTBIO

JKMJIKOCTH. DTO FAPaHTUPYET, 4TO POOKA OyJeT

06pPa30BBIBATHCS HA ITEPPOPAITMOHHBIX OTBEPCTUAX U
HM30JIMPOBATH TPENUHBL. Ha HEKOTOPBIX CKBA)KMHAX HE 6b11a
JOCTHUT'HYTA JOCTATOYHASI U30JISITHS IA5KE TIOCTIE TIPOBEACHUS

HECKOJBbKUX cTaaun I'PIT, u vucciemoBaHue BBISIBUIIO
CIIeAyIOUIUE IIPUYHHBI 3TOI'O:

¢ HE ObLIA NPEKpanIicHa 1moJjavad CInuBaTCIIsI BO BPDEMA 3aKAYKU,
YTO IMPHUBECJIO K ITIOBBIINCHUIO BA3KOCTH JKUJIKOCTHU YU BEIHOCY

MPOIITAHTA Yepe3 epOopariOHHbIC OTBEPCTHUS,

* IUIAHUPYEMAs KOHIIEHTPAIUS IPONITAHTA HE ObLIa

JIOCTUT'HYTA WJIH ObLIA JOCTUTHYTA JIMIIb HA KOPOTKOE
BPEMSI, UTO MO3BOJIMJIO IPOMNITAHTY IPOHUKHYTH YEPE3

nnep@OpaIMOHHBIE OTBEPCTUS 6€3 OOPA30BAHHUS IPOOKU.

32 UCKJTIOYEHUEM CJIy4ac€B, IPUBCACHHDBIX BbBIIIC,
C JOIMYICHHBIMA OH_II/I6K2.MI/I, BCC IIpOYHE OIICPpAITN

MO PA3MEMIEHUIO MPONIAHTHBIX TPOOOK OBUIN IPOBEAECHEI

minimize non-productive time and
cost of fracturing treatment, a best
practice of performing injection test
while CT string is in the well was
implemented (described by Yudin,
2012). The Figure 11 shows the plot example of
injection test done while CT string is downhole.

WELLBORE CLEANOUT AFTER
ABRASIVE PERFORATING

CT wellbore cleanout in case of long horizontal
sections has been elaborated extensively and
documented inliterature, M J. Loveland et al, 2005
used a complex system of cleanout which consisted
of four main elements:

» Advanced design and modeling software;

* Specially designed advanced jetting wash nozzle;
* Liquids with better particle transport capacity;

¢ Exclusive solids monitoring system.

Taking into account fiber properties (degrade time
in downhole conditions is 24 hours) and average
operating time for fracturing part of the job (36
hours) there should not be any problems connected
with passing through fiber-enhanced sand plug with
CTwash nozzle.

YCII:IIZIEIJI:CO];CKPHTHH S T%?{mg Pressure, PAnn(bars) XXX, (32164-3218m) Slurry Rale (m’/min) & 100 /egga

c nomomipio I'TIIT za THKT 600

IIPOU3BOJUTCS IPOMBIBKA

CTBOJIA CKBA’KUHBI OT OCTATKOB 500] 2

a6Pa3UBHOI'O MATCPHUATIA, 400 .-

MOCKOJIbKY €I'O OCTATKU B 300 R

T'OPHU30HTAIBHOM YaCTH CTBOJIA 1

MOTYT 6BITh 3aKa4aHbl O6PATHO 200 1 Lﬁ T

yepes nepoparuOHHbIE 100 J 4 - -h- -

OTBEPCTHS BO BpEMS 0 | ll 0
10 30 40 5

HATHETATEIBHOI'O TECTA U BBI3BATD
NPEXAEBPEMEHHOE BBITAICHUE
nponnanTa (pucyHok 10).

J1J11 MUHUMH3A1IUH PUCKOB
HEOOXOIUMO:

Fi,
* BBINIOIHATS NPOMEXKYTOYHBIE wgere remaining a

POMBIBKH BO BpeMs ITIIT. intiation stage
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Time (min)

Pucynox 10 -I'pagpur oasarenusn, Pacxooa #CuoKocmu u KOHueHmpauuu
nponnanma npumunu-I'PII - npumep 610KupPo8anus ocmamxanu adPasuénozo
mamepuana nepPhopanonnbLX OMEePCMUIL 6 MOMEHIN OMKPLUNUA MPEUUHDBL

igure 10 — Minifrac pressure, rate,proppant concentration plot — an example
brasive material blocked the perforation at the fracture
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[ ] JIOPOXVM
JNOCTUTHYTbIM,
PABOTAEM HAJL

technologies

NEPCMEKTMBO
T Lucoil
CCAT* 711-97
. - 10-10-2012
* VBEJIMYUTD 3arPY3KY T€JUTAHTA /st Acq Panel Plot = Post Job
JKHUJIKOCTH IIPOMBIBKH. — Wellbead Pres — CT Weight
o 1 —— CircPres Total Pump Rate —— Meas Depth
U TECTE Ha IPUEMUCTOCTD 20000 250, : . . : _ / 30000 1500
COKPATUTD BPEMsI 3AKAYKHU 2500 _ Il {as0
JI0 BDEMEHH, TPEGYEMOTO JIJIST 2500l 25 000 Jr00 3
CTAO6UIN3AIMU IOBEPXHOCTHOTO & - 20 000 = 1350 §
nasrerust (1-3 MuH). & 2P0 § 1300 %
L 4 I\
JI1s1 Tpely IPpEXAeH s §* 2700 § 15000 5 1250 !
[IPEKAECBPEMEHHOIO BbIIAJACHUA 5 2650} ¢ 10000 55503 §
[POMNIAHTA I MUHUMHU3AIIHU 2600/ ™ 50l 1o ™
HEIPOJYKTHUBHOI'O BDEMEHU U 2550 5000 ] 50
3aTpat HA padoTeI pstota I'PIT 66112 2500 ) _ . . _ _ _ 0 10
21:09:08 21:11:38 21:14:08 21:16:38 21:19:08

BBE/ICHA IIPAKTHUKA IPOBEJICHU S
HATHETATEJIBHOTO TECTA BO BPEMSI
HaxoxaeHus THKT B ckBaskuHe

(kax ontmcaHo A. FOaunbM (2012)).
Ha pucynke 11 npuseieH rpapuk
HATHETATEJbHOTO TECTA, CICTAHHOTO
B TO BpeMs Kak THKT Haxopurcs

B CKBA)KHHE.

OYUNCTKA CKBAXXWH MOCJIE TN
O IPOMBIBKAX NIPOTSKEHHBIX TOPU3OHTAIBHBIX CKBAKIH
c nomoupio F'HKT BmTEpPaType HAMHUCAHO JOCTATOYHO
MHOTO, BYaCTHOCTH, M. [Ix. JIaBmaug u gp. (2005) npuMeHsin
KOMIIIEKCHYIO CUCTEMY IPOMBIBKU TOPHU3OHTAIBHBIX CKBAXKIH,
COCTOSIBIIYIO U3 YETBIPEX OCHOBHBIX 3JIEMEHTOB:
* COBPEMEHHOE NPOI'PAMMHOE OOECTIEUEHUE IS
MOJIEJIMPOBAHUS U INTAHUPOBAHU S IIPOMBIBKY;
* CHENUATBHO CKOHCTPYHUPOBAHHYIO IIPOMBIBOYHYIO HACA/IKY;
* KU KOCTH C YJIYYIIEHHON CIOCOOHOCTBIO TPAHCIOPTA
YACTHULL;
* CUCTEMY MOHUTOPHUHIA TBEPABIX YACTUI] HA IOBEPXHOCTHU.
Y4auTbIBAA CBOMCTBA BOJIOKHA (BPEMS PA3IOKEHUA B
CKBa’KMHHBIX YCJIOBUAX YCIIOBUAX — 24 9) U CPEJHEE BPEMS
onepariuii I'PII B cocTase paboT (36 9), MOXKHO 3aKJIIOYUTD,
4TO HE JOJIKHO OBITH MPOOJIEM C OECTIPENATCTBEHHBIM
Ppa3pylmIEHUEM BOJIOKOHHO-aPMHUPOBAHHON MTECYaHOU TPOOKU
NPOMBIBOYHOM Hacagkor 'HKT.

OCHOBHbIE PE3YJIbTATbI MPOBEAEHHbBIX PABEOT

IIpeacraBieH ONbIT BHEAPEHUA U AKCILIYATALUN
AJBTEPHATUBHOU TEXHOJIOTUH MHOT'OCTAqUHHOTO ['PI1 B
OOKOBOM T'OPHU30HTAJIBHOM CTBOJIE CKBA’KMHBI, 3aKOHYEHHON
LEMEHTUPOBAHHBIM XBOCTOBUKOM JAUAMETPOM 4 NN
4,5 moriMma, ¢ ucrionb3oBanueM I'TITT Ha THKT 1 BOJIOKOHHO-
APMHUPOBAHHBIX IECYAHBIX TPOOOK AJI51 BDEMEHHON
TUAPOU3OIAUU NHTEPBAIOB I'PIL

XOTs KaXKJbIA U3 3JIEMEHTOB TEXHOJIOT'MYECKOI'O [IUKJIA
PAaHEE TAK WJIM MHAYE IPUMEHSIICS B Poccuu, 061yt moaxo/
U IPUMEHEHME BCEX HAPAOOTOK B €IMHON TEXHOJIOTUIECKON
LIENOYKE ObIJIN BHEAPEHDI BIIEPBLIC.

BpLiy 11osry4eHs! CJIeAYIOMNE PE3YALTATHL:
e Ha xonen1 2012 roja 1o JaHHOH TEXHOJIOTUH 3AKOHYEHO

11 ckBaxxuH, cpeagHee Koan4decTso I'PIT cocraBuiio

3 orepaIuy Ha CKBAKUHY P CPEIHUX TOHHAKAX 60 TOHH

Ha CTAJUIO.

Time — bb:mm.ss

Pucynox 11 - I'padpux naznemamensHozo mecma, COeiaHH0zZ0 6 o 8Ppemsn
xax THKT naxooumcs 6 ckéaxicune

Figure 11 — An example of injection test performed with CT string downbole

SUMMARY
Experienceobtained during the implementation
of multistage fracturing using coiled tubing abrasive
jetting perforation in horizontal laterals (completed
with 4” and 4.5” liner), with fiber-enhanced sand plug
isolation of treated intervals was described.
Although the technology elements were previously
used already in Russia, the general approach and an
integrated technological workflowwas introduced
for the first time. The results can be summarized as
follows:
¢ At the end of 2012 eleven wells were completed
with 3 frac stages on average per well The average
mass of proppant per stage was 30 tons,
A complete cycle of operations took eleven days,
with realistic potential to be reduced to 8—9 days
with time;
All technological requirements for successful
operation were determined;
The selection principles of optimal number of frac
intervals in horizontal liner were determined,
¢ Recommendations on borehole preparation were
made;
¢ Recommendation on running the completion and
cementing the liner were given,
* Lessons learned were recorded.

The autbors thank the company "LUKOIL-Western
Siberia" and Schlumberger for permission to publish
these materials. Personal thanks go to representatives
of LUKOIL-Western Siberia: Zubarev VP,
Golovanyov A.S, Nasibullin N.A. and Chistyakov VV.
Jor their contribution to the organization of the process
and analysis of the effectiveness of the operations,
as well as representatives of Schiumberger: Maxim
Novikouv, Victor Mayer, Sergey Matveev, Anton Ablaev
and Artur Saitov for their invaluable contribution to
the implementation of technology. ©
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* JTTOJIHBIN TUKJI IPOBENECHHBIX ONIEPAIAN 3aHI 11 THEN.
B nporiecce HapabOTKU TEXHOJIOTUHU €0 IIPOAOJIKUTEIBHOCTD

IJIAHUPYETCS COKPATUTD JO
BOCBMU —/ICBATU JTHEH.

¢ OnpeieaeHbl BCE TEXHOJIOTUYECKUE TPEOOBAHUS 15

YCIICOIHOTI'O BBITIOJTHCHUW A OTICPAITH .

* PazgpaboTaHa METOANKA BBI6GOPA ONTUMATIBHOTO YHUCIA
nuHTepBanos I'PI 114 ropU30HTAIBHBIX XBOCTOBUKOB.

¢ PeKOMEHIOBAHbBI MEPOIIPUATUA 110 IIOLIOTOBKE CTBOJIA
CKBa)KUHBI, CITyCKY U IEMEHTUPOBAHUIO XBOCTOBHUKA.

¢ [IpeACTaBIeH I€TAIbHBIA 0030 BO3HUKABIINX
TEXHOJIOTMYECKUX OCTIOKHEHUM ¥ METOJLOB UX PA3PEIIECHUA.

Asmopot 6razooapsam xomnanuu OO0 JIVKOHT — 3anaonds
Cubupv» u dIlmombepice» 3a paspeuwuerie onyoauKo6antv
oannvie mamepuanot. [lepcoransHasn 6aa200aprocms
suipaxcaemcs npedcmasumenim xomnaruu <JIVKOHT —
Banaonasn Cubupo» BI1 3ybapesy, AC.I'onosarnésy,

HA. Hacubynnumny u B.B. Qucmaxoey 3a 6Kaa0 6 Op2aru3auuio
MEXHONL02UMECKO20 NPOUECCa U AHAL3 IPPEKMUBHOCIIL
nposeoeHbiIx onepaiiiil, a mardice npeocmasumenim KOMNarnuu
dIlmombepiuce» Marxcumy Hosuxoey, Buxmopy Maepy, Cepzero
Mameeesy, Anmomny Abaaeey uApmypy Caumoes)y 3a HeoueHUMbLI
8K1A0 Ha CMAOUL BHEOPEHUSL 1NeXHOJIO2UL.
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CMNCOK COKPALLEHUIA
B oil volumetric factor, m3/m?

BHST bottomhole static temperature, °C (°F)
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BHP bottomhole pressure, bar (atm)
GOR gas/oil ratio, m3%/m3
h effective reservoir thickness, m
Jd dimensionless productivity
ISP intermediate strength proppant
k permeability of porous media, m> or mD
KgPA kilograms of proppant added, kg/m?
(Pr) average reservoir pressure, atm
i bottomhole flowing pressure, atm (bar)
q fluid production, m?/day
RCP resin-coated proppant
TOPD  tons of oil per day, t/day
TSO tip screenout
TVD true vertical depth, m
v} fluid viscosity, Pa*s

MNEPEBOAHbLIE EANHWLbI B CUCTEMY CA
aT™m x1.013250* E+05 =TMla

Oap x1.0* E+05 =MNa
Oappenb x1.589 873 E-01 =m?
cn x1.0* E-03 =Ma-c
Pyt x3.048* E-01 =M

Gy?  x9.290304*E-02 =m?
¢yr  x2.831685E-02 =m?

°F ("F-32)/1.8 =°C
rannoH x3.785412 E-03 =m3
pyHT x4.535 924 E-01 =Kr
psi x6.894 757 E+00 =«klMa
T x1.0* E+00 =Mr

*Conversion factor is exact.

NOMENCLATURE

B oil volumetric factor, m3/m3

BHST bottomhole static temperature, °C (°F)
BHP bottomhole pressure, bar (atm)

GOR gas/oil ratio, m¥/m?

h effective reservoir thickness, m

Jd dimensionless productivity

ISP intermediate strength proppant

k permeability of porous media, m? or mD
KgPA kilograms of proppant added, kg/m?
(Pr) average reservoir pressure, atm

P bottomhole flowing pressure, atm (bar)
q fluid production, m*/day

RCP resin-coated proppant

TOPD tons of oil per day, t/day

TSO tip screenout

TVD true vertical depth, m

v fluid viscosity, Pa*s

S| Metric Conversion Factors

atm x1.013 250* E+05 =Pa
bar x1.0* E+05 =Pa
bbl x1.589 873 E-01 =m?
cp x1.0* E-03 =Pa-s
ft x3.048* E-01 =m
ft2 x9.290 304* E-02 =m?
ft3 x2.831 685 E-02 =m?
°F (°F-32)/1.8 =°C
gal x3.785 412 E-03 =m?
lbm x4.535 924 E-01 =kg
psi x6.894 757 E+00 =kPa
ton, metric x1.0* E+00 =Mg

*Conwversion factor is exact.
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TEXHOJIOT'NHN

KOPPO3MA (MBK) ITPU OKCITJIYATALII
1 TTPOU3BOJICTBE 'MBKUX HK'T

MICROBIAL INFLUENCED CORROSION
MIC) IN COILED TUBING OPERATIONS

MUKPOBHNOJIOTMYECKA

AND MANUF

TURING

X. B. (bepHHN) JIYOT, KAaHAUAAT TEXHUYECKHX HAYK, IPO(PeCCHOHAIBHBIN HH KeHep, komnaHuAa Trican Well Service Ltd.

H. B. (Bernie) LUFT, PhD, P.Eng, Trican Well Service Ltd.

IPOLECCE MUKPOOUOTIOTHYECKON KOPPO3UHU YIACTBYIOT

MHKPOOBI WX GAKTEPUH, KOTOPbIE IIPUCYTCTBYIOT

IIOBCEMECTHO: B BO3JyX€E, 3EMJIE, B IPECHOIN 1 MOPCKOU
BOJIe. UX TPUCYTCTBUE TEM HE MEHEE HEOOA3ATEIBHO CBSA3AHO
C IpO6EMON KOPPO3UU. B IEUCTBUTEIBHOCTU, HECMOTPS HA
TO YTO MUKPOOUOJIOTUUECKYIO KOppo3uio (MBK) ¢ HekoTOpoOH
BEPOSATHOCTBIO MOKHO BCTPETUTD B I'€OI'PAPHUIECKUX
PEruoOHAX C TEMIIEPATYPOU BO3AYX4A, TUITMYHOM I ADKTUKU
U AHTAPKTHUKH, 60JIEE YACTO OHA BCTPEYAETCH B 30HAX C
YMEPEHHBIM, TEIJIBIM U BJIAXKHBIM KJIMMATOM, KOTJJA PEYb
UJICT O PA3BEKE U 10ObIUE HE(DTHU U Ta3a. bosee Toro, no
CPAaBHEHHUIO C JIPYTUMHU (POPMAMU KOPPO3HUH, KOTOPBIE MOT'YT
BCTPEYATHCSA B KOJIOHHAX THOKUX HACOCHO-KOMITPECCOPHBIX
Tpyo (HKT), HanpuMep, TOUEYHOU KOPPO3UEH, BOJOPOJHBIM
PaCTPECKUBAHUEM U OOIIEN KOPPO3UEI (IOTEPEN BECA),
KOTOPBIE PA3BUBAIOTCA OT KOHTAKTA C BLICOKOCEPHUCTHIMH
WJIA UHBIMU KUCJIBIMH CKBA)KMHHBIMU (DIIIOUJAMU, THOO
C MTHT'UOHMPOBAHHBIMU HEJOJKHBIM O6PAa30M PACTBOPAMHU
JUISL KUCJIOTHBIX OOPa60TOK, MBK ABIsieTCsA BECbMA PEAKUM
sByieHueM. bojiee uem 3a 20 j1eT HCCaeJOBAHUH B OO6IACTH
noBpexeHni rmoknx HKT aBTOpy BCTPEYAIOCh BCETO Mapy
cinyyaeB MBK. OgMH TaKOU C/1ydar CBA3aH C IPOU3BOLCTBOM
rn6kux HKT nHa 1ore Texaca, CIIIA, a B pyrom CJIy4dae pedb
IIJIA O KOJITIOOMHI'OBOM OyPEHHMHU HA I0Tre ABCTpaInu. [1pu
3TOM BO BTOPOM CJIy44€ UMEJIU MECTO YKE CYIIECTBOBABIINE
KOPPO3UOHHBIE A3BbI, BBI3BAHHBIE MBK, KOTOpBIE, BEPOATHO,
06pPa30BAJIUCH BO BPEMA JNIMTEIBHOI'O IIEPUOLA MOPCKOM
MEPEBO3KU.

MEXAHWN3MbI N BUAbl MBK

Ha pucyHke 1 IOKa33aHO MONEPEYHOE CEYEHUE
KOPPO3UOHHOM $13Bbl, BHI3BAHHOU KOJIOHUEN MUKPOOOB,
NPOHHUKIINUX B CTEHKY CTAJIbHOM TPYOBL CTaJIb <IIPOEJAIOT>
OaKTEPUH, HATTOJOOUE TEX, YTO NPEACTABICHBI HA PUCYHKE 2.
ITMHA TAKUX GAKTEPUI, KaK IIPABUIIO, COCTABIIACT 6—8 uMm,
aguaMeTp — 2 pM. HEKOTOPBIM OAKTEPUAM HEOOXOJUM
KUCJIOPOJ, (HAIIPUMED, a9POOHBIM OAKTEPUAM), B TO BPEMS KAK
Jpyrue 0aKTEPUU, HAIPUMED, CYIb(PATBOCCTAHABINBAIONINE
(5O ,»), ABJISAIOTCA AHAIPOOHBIMU U PA3MHOXKAIOTCA B YCJIOBUSIX
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icrobial corrosion involves microbes or

bacteria that are omnipresent; in the air,

in soils, and in fresh and seawater. Their
presence, however, does not necessarily imply a
corrosion problem. In fact, even though microbial
influenced corrosion (MIC) can be encountered
in unlikely geographical regions with ambient
temperatures typical of Arctic and Antarctic regions,
it is more commonly encountered in temperate,
warm and humid climates as far as upstream oil
and gas exploration activities are concerned. Also,
to put it into perspective, compared with other
forms of corrosion that can occur in coiled tubing
(CT) strings such as pitting, hydrogen cracking and
general (weight loss) corrosion from contact with
sour or other low pH wellbore fluids or improperly
inhibited acid treatment fluids, MIC represents a
rare occurrence. Over the nearly 20 years of CT
failure investigations, the author has encountered
only a few cases of MIC, one involving coiled tubing
manufacturing in southern Texas, USA, and another
during CT drilling in southern Australia where the
latter involved pre-existing MIC corrosion pits that
were suspected of having been incubated during
long shipping periods by ocean transport.

MECHANISMS AND TYPES OF MIC

Figure 1 shows a cross section of a corrosion pit
produced by microbial colonies penetrating into
the wall of a steel tube. The steel is “consumed”
by bacteria such as that shown in Fig. 2 that are
typically about 6 — 8 um long and 2 pm in diameter.
Some require oxygen (e.g. acrobic bacteria) while
others such as sulphate (SO *) reducing bacteria
(SRB) are anaerobic that thrive in oxygen-starved
environments. Some of these bacteria thrive at low
pH values and all require water (Ref. 1).

Anaerobic Sulphate Reducing Bacteria: As the
name implies, in their metabolic process, sulphate
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Pucynox 1 — Koppo3suonnan a3eéa 6 CmaisHomaucme,
B8bl36AHHAA KONOHUAMU OaKmepPuii

Figure 1 — Corrosion Pit in Steel Plate Formed by Colonies
of Bacterial Microbes

nedunura Kucjaoposa. Hekoropele u3 3Tux 6akTepuit
Pa3MHOXKAIOTCS IIPU HU3KOM ITOKa3arese pH, 1 BCEM UM
HeobxoauMa BoAA [1].

AHaspobHbLe CYNdameocCmanasauearoujue baxmepu.
Kaxk cienyeT 13 Ha3BaHUS, B IPOLIECCE METAOOIN3MA
Cynb(haTBOCCTAHABIUBaIOMME 6akTepru (CBE)
BOCCTAHABJIUBAIOT CY/Ib(paT-uoHbI (SO,*) 10 CYIb(PHUI-UOHOB
(%), mpu aTOM IOTPEHGASL A6COPOUPOBAHHBIN BOJOPOJ
U1 06pa3ys BOAY KaK IOOOUHBIN IPOAYKT, ABJISAIONUNACS
0065132TEIBHOU Cpeoi 1151 Bcex nporieccoB MBK, kak 3To
JEMOHCTPHPYET NPEJCTABICHHA HIDKE XMUMUYECKAS
peakuus. JJanHas peakusa IPOTEKAET B YCIIOBUAX OTCYTCTBUSA
KUCJIOPOAA; TAKUM 06pa3oM, CBB K1accupuuupyroTcs Kak
4HA9POOHBIE OAKTEPULL

SO, +8H,, — S* +4H,0.

B IpuCyTCTBUM CTAMHN CYIb(PU/I-NOHBI BCTYHAIOT B PEAKITHUIO
c noHnamu xkenesa (Fe?) u 06pasyior cynbdpuj xenesa (FeS),
ITPOYHBIH OCA/IOK, UJIN YEPHBIC OTJIOKCHHUS, SBJISIIOIHECS
6oiee 3PPEKTUBHBIM, YEM CTAJIb, KATOJIOM JIJIS1 BBIJICJICHU S
BOJIOPOZIA B KOPPO3UOHHOH PEAKIIUH, CKOPOCTb IPOTEKAHU S
KOTOPOMU PETYIUPYETCSI CKOPOCTHIO PEAKIINH HA KATOJE.
Kpowme Toro, yaanenue abcopbuposanHoro sogopoaa (H, )

C IIOBEPXHOCTH CTAJIH AT 3PPEKT ACTOMIPUSAITUN KATOTHBIX
Y4YaCTKOB, UTO IIPUBOJUT K YCKOPEHUIO ITOJIYPEAKIINY HA
Kkaroje. ITomuMo 31oro, CBE BeIpa®aTeIBAIOT (DEPMEHT
TUAPOTE€HA3Y, UTO CIYKUT KATAJIM3ATOPOM U YBEJTUUYHUBAET
CIIOCOOHOCTD HAKTEPHUI TOTPEOIISATH BOJOPO,.

AHa3pOOHBIE OAKTEPUHU TAKXKE MOT'YT IPEBPAIIATh
Cyab(aTsl UK Cyab(UTH B Cyabdu Bogopoga (H,S).
[TOMHUMO BJIMSTHUSI HA CKOPOCTb KOPPO3WH B PE3YIIBTATE
PaccMOTPEHHOrO Bhille 0O6pasoBanus FeS, H,S B coueranun

technologies

Pucynox 2 - Kyromypa CBb
C KapooHamusiMu omaoncenusmu [2].

Figure 2 — SRB Culture with a Carbonate
Precipitate (Ref. 2)

reducing bacteria (SRB), reduce sulfate ions (SO *)
to sulfide (§%) while consuming adsorbed hydrogen
and producing water as a bi-product, an essential
medium for sustaining all MIC processes as shown
in the following chemical reaction. This reaction
occurs in the absence of oxygen; hence SRBs are
classified as anaerobic bacteria.

SO,>+8H, —$*+4H,0

= =

Fatigue crack

Pucynox 3 - Ilogpexcoenus om éosoeticmeuna H,S ¢
2uorxux HKT (cyrsgpuonoe pacmpecxkuéanue

100 Hanpancenuem — 66epPxy cieeéa, cnyuueanue —
86epxy cnpaea, 6000POOHOe pacmPecKkusanue —
6HU3Y),

(em. cemunap komnaruu Trican Well Service 6 pamxax 13-ii
MencoyHnapooroil KorgpepeHyu <KonmoouUH206bLe MexHOI02UN
U BHYMPUCKBANCUHHBLE Pabombl», Mocksa, 2012 200)

Figure 3 - H,S Damage in Coiled Tubing (S5C top
left, Blisters top right, HIC bottom)

(Ref-Workshop on CT Technologies and Maintenance presented by
Trican Well Service as a part of the 13" International Coiled Tubing
Technologies and Well Intervention Conference, Moscow, 2012)
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Pucynox 4 - Kpacnoeamo-kopuunegnoie 0yzopxu, uiu Pucynox 5 — Cxema Kucaopoonozo

«my6epnyﬂw», o6pa306anubte ancenezooxucaarouwunu KOHUEHMPAUuUOHHO20 d1emMeHma Ha aKmueHo

6mcmepumu ) ) B B gugmymeﬁ A36UHE 6 Jicee3e, a makKiice cxema

(em. cemunap komnanuu Trican Well Service 6 pamiax 13-ti MexncoyHapoorori eticmeus Xaopuo-uonoes [4]

Kongpeperun <KonmoouH2066Le MexHOI02UL U BHYMPUCKEANCUHHBLIE PAOOMbL», Figure 5 — Schematic of Oxygen Concentration Cell

Mocxea, 2012 200) at an Actively Growing Pit in Iron Including

Figure 4 — Reddisbh Brown Knoblike Mounds or “Tubercles” the Effect of Chloride Ions (Ref. 4)

Formed by IOB Bacteria

(Ref.Workshop on CT Technologies and Maintenance presented by Trican Well

Service as a part of the 13" International Coiled Tubing Technologies and Well

Intervention Conference, Moscow, 2012) In the presence of steel, the sulfide ion reacts with

the ferrous ion (Fe**) to form iron sulfide (FeS), a

¢ H,0O MOXET IPUBECTH K JTIO60H 13 OOIMIEU3BECTHBIX tenacious precipitate or black scale that forms a more

($OpM ETpaalii MATEPUAIIA B CEDHUCTON CPeJIe, TAKOM, efficient cathode than steel for H, evolution during

HaIpUMED, KAK BOJIOPOAHAS XPYIIKOCTb, BOLOPOJHOE the corrosion reaction, the rate of which is generally

PaCTPECKUBAHUE, BKJIIOUAS BCIIYYUBAHUE U CYIb(PUIHOE controlled at the cathode. Furthermore, the removal

PaCTPECKUBAHUE MO/ HATIPSIKEHUEM (CM. PUCYHOK 3). Bce of adsorbed hydrogen (H,,) from the steel surface

3TU (PAKTOPBI CIOCOOCTBYIOT YBEINUYEHHIO CKOPOCTH has the effect of de-polarizing the cathode areas

MHUKPOOUOJIOIHYECKOIO KOPPOZUOHHOTO PA3PYIIEHUS, which results in an increased rate of the half reaction

KOTOPOE MOXKET JOCTUTATB 2,5 MM B rofi (100 MHJIOB B rOf). at the cathode. In addition, the production by SRB

HecMmoTps HA TO, 9TO A1 Pa3BUTHS CKBO3HOI KOPPO3HUH B of a hydrogenase enzyme, serves as a catalyst by

CTaJI OOBIYHOI TOJIIUHEL, KAK IIPABUJIO, TPEOYETCS OKOJIO enabling the bacteria to increase their capacity to

TPEX JICT, B YyTYHHBIX TPYy6aX TOMIIIMHON 6,3 MM TaKasi KOpposusi  consume hydrogen.

Pa3BUJIACh B TEYEHUE NIEPBOTO I'Ofld SKCILUTYATALUH [3]. Anaerobic bacteria can also convert sulfate or

MBK ru6kux HKT (06 aTOM 6051€€ TOAPOOHO OYAECT CKA3AHO sulfite into hydrogen sulfide (H,S). In addition to

HUKE) IPUBOAUT K UX OTKA3Y BCETO 324 HECKOJIBKO MECALIEB! the corrosion rate effects by the formation of FeS

CBDB 06HApYKHBAIOTCA B TIOYBE, HA IOBEPXHOCTHU 3EMJIH, B discussed above, H,S in combination with H,O, can

MOPCKOM BOJIE U JA3KE B OOEAHEHHOW KUCJIOPOJIOM CPEAE O/ result in any of the well known forms of material

KOJIOHHSIMH 43POOHBIX OaKkTepuii [1]. degradation under sour conditions such as hydrogen
Aspobrubie Kucaomooopasyroujue baxmepu. embrittlement (HE), hydrogen induced cracking

Kucnoroobpasyiomue 6axkrepun (KOB) ncnioneayior kuciaopos  (HIC) including blistering and suphide stress

JUISL OKUCJIEHUSA 3JIEMEHTAPHOM CEPBI MU CYIb(PUIOB JJO cracking (SSC) as illustrated in Fig. 3.

cepHo#t kucnotst (H,SO,) unu Ipyrux BBICOKOKOPPO3UOHHBIX All of these factors contribute to the rapid rate of

OPraHUYECKUX KUCJIOT, KOTOPBIE SABJISAIOTCS IOOOYHBIM MIC corrosion attack that can reach 2.5 mm/year

OPOAYKTOM UX METAO0IN3MA, JOCTUTAsl KOHLIEHTPAluY BILIOTh (100 mpy). Although perforations in common steel
710 10% [1]. DTH KUCIOTHI OKA3bIBAIOT ATPECCUBHOE BO3AcHCcTBUE  thicknesses generally occur over a period of
Ha METAJUIbL, 6ETOH U IIOJIMMEPHBIC TOKPHITHSL. B urcio ipyrux 3 years, cast iron pipes, 6.3 mm thick, have

43POOHBIX OAKTEPUI BXOJST KEJIC300KUCIISIONINE OAKTEPUU perforated within the first year of operation (Ref. 3).
(OKOB), notpebnsiomue Fe** u BeIACSIONNE KaTUOHBbI Fe3* MIC in coiled tubing, to be discussed in greater detail
4Jepes CBOIO OUOILIEHKY, 06pa3yst BOKPYT ce6s KOPKY U3 below, has resulted in failures within periods of only
prkaBUMHBL [10 MEpPE CBOETO POCTA KOJIOHUS OAKTEPHUH, KAK several months! SRB are found in soils, surface and
MIPAaBUIIO, IPOOUBAETCS YEPES ITY KOPKY, YTOOBI PACIIUPUTHCSA seawater and may even be found in oxygen depleted
WU OOPA30BATh EIIIE OAHY KOJIOHHUIO C HOBOIM KOPKOM. regions under colonies of aerobic bacteria (Ref. 1).
DTOT IPOLECC TIOBTOPSETCS U IPUBOAUT K OOPA30BAHUIO Aerobic Acid Producing Bacteria: Acid producing
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OYTOPKOB (MJIU «TyOEPKYJI») PAKABYUHEI (OKCUZA

skenesa (Fe,O,) nnu Fe(OH),) na rubkux HKT,

4TO U NIPOAEMOHCTPUPOBAHO HA PUCYHKE 4.

MBK ¢ yuactuem JKOB n1puBOAUT K IIEJIEBOM

KOPPO3HH, YCKOPSET AHOAHYIO PEAKIIUIO U MOXET

CIIOCOOCTBOBATD YBEJIMYECHUIO KOHIIEHTPALIUH

pa3pymuTENbHbIX HOHOB Cl.

Bce xonmoHuu 6aKTeEpU CO3/1a10T A3PAITMOHHBIN
JUPHEPEHITNATBHBIN IEMEHT, TAKXKE UMEHYEMBIH
«KHCJIOPOHBIM KOHIICHTPAITUOHHBIM 3JIEMECHTOM». CaMast
pPacIpOCTpPaHEHHAA KATOJHAA PEAKIIUA IPOTEKAET B BO3yXE
U IPEJCTABIIET COOON BOCCTAHOBICHUE KMCIOPO/A B BOJITHOM
cpeze B BUJE CACAYIOMEH XUMUYECKON PEAKIINU:

O,+2H,0 +4e- — 40OH..

B 30HE 3aCTOSL 06PA3YETCA KUCIOPOAHBIN
KOHLICHTPALIMOHHBIN 3JIEMEHT, B KOTOPOM 3aKPBITBIN Y4aCTOK
OJI KATIJIEN 3ACTOMHOM BO/IBI B JAJIBHEHIIIEM IOKPBIBAETCA
HOPUCTBIM XKETE300KCHUIHBIM KYIIOJIOM U3 PXKABYUHBI
(Fe(OH), niu Fe,0,), Kak OKa32HO HA PUCYHKe 5. Cpefa ¢
HU3KUM COAEPKAHHUEM KHUCIOPOAA CO3LAETCA 10O, JAHHBIM
YIJIYOJIEHHUEM, METAJININYECKHUE CTEHKH KOTOPOT'O ABJISIOTCS
AHOJHBIMH 10 OTHOIIEHUIO K OCTAJIbHON IIOBEPXHOCTHU
METAJLIA, TOKPBITOM 3AIUTHON NACCUBHOM IJIEHKOM.
COrIIacHO BBIIIETPUBEAEHHOU (POPMYIIE THIPOKCUIBHBIE
aHnoHbI (OH") IpOIO/IZKAIOT BBIICASATHCS BOIU3H KATOIHOM
30HBI MEXY HOPUCTBIM KYIIOJIOM M TACCUBUPOBAHHON
METAJUINYECKON IIOBEPXHOCTBIO IIPU COXPAHEHUU IIOJA4H
BOZbL U KUCJIOPOAA. [IOCKOIBbKY KOPPO3UOHHBIN IIOTEHIIU AT
HOAJEPIKUBAETCA 34 CUYET BOCCTAHOBJIEHUS KUC/IOPOA HA
HAPYKHO! ITIOBEPXHOCTH, AHOAHAS PEAKLINA [IPOAOIIKAET
OPOTEKATH B I3BUHE, OOCTHEHHOM KHUCI0pOoAoM. Kak
43POO6HBIE, TAK U AHAIPOOHBIE OAKTEPUH MOI'YT Y4ACTBOBATD B
MIPOLIECCE MUKPOOUOTIOTHYECKOM KOPPO3UH, BCTPEYAIOMENCA
B HAUO60JIEE PACTTPOCTPAHEHHBIX MECTAX, IJI€ TAKUE
AHA3POOHBIE OaKTEPUH, KaK CBDB, 339acTyIo OOHAPYKUBAIOTCSA
B OO€THEHHBIX KUCJIOPOJIOM YYACTKAX IO/ KOJIOHUSMU
43POO6HBIX 6aKTEPUIL [1].

IIpu BeAcHUHU PA6OT C UCTIOIb30BaHUEM rHOKUX HKT oueHb
4aCTO IPUXOAUTCA UMETD JIEJI0 C XJIOPUJCOACPKAIUMU
cpeaamu (OypoBble pacTBOPBI HA OCHOBE KCl, HAChIIIEHHbBIE
MHUHEPAJIbHBIE PACTBOPHI U T.11.). [IPUCYTCTBUE TIOOBIX XJIOPH/I-
aHUOHOB (Cl) YCHUIMBAET TOYEUHYIO KOPPO3UOHHYIO PEAKIIUIO
IIyTEM MUI'PALIUU YE€PE3 IIOPUCTBIA OKCUIHBIIN KYIIOJI B
AHOJHYIO A3BUHY BCJIEACTBUE IPUTAKEHUS IOTOKUTEIBHO
3apSIKEHHBIX MOHOB Fe?'. DTO MPUBOAUT K F'UAPOIUTHYECKOMH
peakuu MexXAy KaTuoHamu Fe?* u annonamu Cl, Kak
MOKA3aHO B IPE/ICTABIEHHON HMXE XUMUYECKOU PEAKITUH:

Fe + 2H,0 + 2CI' — Fe(OH), + 2HCL.

Conanas kucyiora (HCI), monydeHHasd B pe3yIbTaTe 3TOMH
pEeaKUMH, IPUBOIUT K JIOKAJIbBHOMY CHIDKEHMIO ITOKA3ATENA
pH (10 3HadyeHud 2—3) Ha y9aCTKE UHULIMAIIMU, [IOCKOIBKY
coepunenue Fe(OH), umeer 60ee ca1a6oe OCHOBAHME 10
CPaBHEHMUIO C CHJIBHOIM KUCJI0TOU HCL. DTO NPUBOAUT K

technologies

Pucynox 6 — INospencoennviii yuacmox

2uo6x01t HKT c u3oopasicenuem kpynnoii
U3OAUPOBAHHO A36UHBL HA HOHE 2UOKOTL mPYObL C
He3HAUUMENbHOU 6 Ue0M MOoUeUHOUL KoOPPo3ueti

Figure 6 — CT Failure Specimen Showing Major
Isolated Pits Among a Generally Minor Pitted CT

bacteria (APB) utilize oxygen to oxidize elemental
sulfur or sulfide to form sulfuric acid (H,SO,) or
other highly corrosive organic acids as a waste
bi-product of their metabolism that can reach
concentrations up to 10% (Ref. 1). These acids attack
metals, concrete and polymer coatings. Other

types of aerobic bacteria include iron-oxidizing
bacteria (IOB) that consume Fe?* and discharge Fe®*
cations through their biofilm to form a crust of rust
around themselves. As the bacterial colony grows, it
tends to burst this crust to extend or form another
colony with a new crust. This process repeats itself
and results in the formation of “tubercles” that

are knoblike mounds of iron oxide (Fe,O,) rust or
Fe(OH), which have been observed on coiled tubing
as illustrated in Fig. 4. MIC involving IOB cause
crevice corrosion, accelerate the anode reaction and
can concentrate detrimental Cl- ions.

All microbial colonies set up a differential aeration
cell, also called an “oxygen concentration cell”. The
most common cathode reaction occurs in air and
involves the reduction of oxygen in an aqueous
environment according to the following chemical
reaction:

O,+2H,0 +4e- — 4OH-

Under stagnant conditions, an oxygen
concentration cell is formed in which the
shielded region under the stagnant water drop is
subsequently covered by a porous iron oxide cap
of Fe(OH), or (Fe,0,) rust as shown in Fig. 5. An
environment of low oxygen is created under this
cavity whose metal wall is anodic relative to the rest
of the metal surface that is covered by the protective
passive film. By the reaction above, hydroxyl anions
(OH) continue to be exuded near the cathodic
interface between the porous cap and passivated
metal surface when the supply of water and oxygen
is maintained. Since the corrosion potential is
maintained by the reduction of oxygen on the
outside surface, the anodic reaction continues in the
oxygen depleted pit. Both aerobatic and anaerobic
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Pucynox 7 — CHUMOK KPDYRHbIM NAAHOM 6HYMPEHHeTl
noegepxnocmu 2u6rxoit HKT (creea) u 60.a1ee cuavroe
yeeauuenue 3mozo e fpomo (cnpaea)

Figure 7 — Close-Up of Inner CT Surface with Higher
Magnification on Right

Pucynok 8 — CHUMOK KPYRHbIM RAAHOM 6HYymMPeHHel
noeePxXHOCMU OKOJI0 CKEO3HOU A36UNBL NOC/IE OUUCIKU U
mpaenenun (10-kpamnoe yseaunenue)

(cm. cemunap komnanuu Global Tubing é pamxax 11-ii
Mesicoynapoonoti kongpepenuyuu «Konmioounzosvie
MexXHON0ZUU U BHYMPUCKBANCUHHBLE Padombl», MocKkea, 2010 200)

Fi égure 8 - Close-Up of Inner Surface at Wall Penetrating Pit After

i
Cleaning and Etc, m% (Mahg 10X)

g?gf.‘ Workshop on CT Technologies and Maintenance presented
7}} Global Tubing as a part of the 11" International Coiled Tubing
echnologies and Well Intervention Conference, Moscow, 2010)

CaMOIIPOU3BOIBHOMY POCTY SI3BUHBL. AHOJTHOE PACTBOPEHHE
BHYTPH SI3BUHBI YCKOPSIETCSI PACTBOPOM XJIOPAHTHIPHU/IA,
KOTOPBIH B CBOIO OUEPEAb JOOABIISLET B I3BUHY €IIIE GOJIbIIE
XJIOPUJIOB, IIPH 3TOM KOHIIEHTPHUPYS JIOKATU3UPOBAHHOE
KOPPO3UOHHOE PA3PYIIEHUE B JAHHOM SI3BHUHE.

AHANN3 KOHKPETHbIX CITYHAEB
MBK TMBKX HKT

Ananus cayuas 1. I1ocne npoBefeHUs HECKOIBKUX
CEPBHUCHBIX ONIEPAIUN B CTBOJIE KOHTUHEHTAJIBHON CKBAKUHBI,
BKJIIOYAs IPOMBIBAHHE M OUHUCTKY OT IIECKA, KOJIOHHA THOKHX
HKT CT-80 ¢ BHEIIHUM JJUaMeTPOM 31,2 MM U TOJNIITUHOMN
CTEHKH 2,4 MM IPETEPIIETA HEKOTOPBIE MEXAHUYECKUE
noBpexeHus. KosoHHa 66112 BOCCTAHOBJIEHA ITYTEM YAAJIEHU
HOBPEXJEHHOI'O Y4ACTKA U IOBTOPHOI'O COEUHEHUS C
HOMOIIBIO CTBIKOBOT'O MJIU KOJIBLIEBOTO (T.€. TPyOa K TPyO€)
CBAapHOIro WBAa. [Tocie nposegeHus rupOUCIIBITAHUIM, 32
KOTOPBIMH HE MOCJIEIOBAJIA BU3YAIbHAS IPOBEPKA TPYOEI
(IyTEeM IEPEMOTKHU C OJHOTr'O 6apadaHa HA IPYTON) HA IPEAMET
MHBIX MEXAHUYECKUX U/UIH KOPPO3UOHHBIX ITOBPEXKICHUN, U
XPAaHEHUA KOJIOHHBI HA IPOTS)KEHUU HEKOTOPOT'O BDEMEHHU Ha
OPUOPEKHOM CKJIAJIE OHA ObLIA BBEJICHA B KCIUIYATALIUIO HA
mebge, 1€ UCHOIb30BAIACH IS IPOMBIBOYHBIX ONEPAIINUHA
C IPUMEHEHHEM IEHDBL IMEINCh HEMOATBEPK/ICHHBIE
OCHOBAHM4 NTOJIATATh, YTO IPU CO3[JaHUU PA6OYEN TIEHUCTOMH
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bacterial activity can be involved in the MIC process
occurring at a common location where anaerobic
bacteria such as SRB are often found in the O2
depleted regions under colonies of aerobic bacteria
(Ref. 1).

In coiled tubing operations, chloride containing
environments are abundant (KCl drilling muds,
brines, etc.). The presence of any chloride anions
(CI) exacerbate the pitting corrosion reaction
by migrating through the porous cap of oxide
into the anodic pit region under the attraction of
the positively charged Fe** ions. This resultsin a
hydrolysis reaction between the Fe?* cations and CI
anions in accordance with the following chemical
reaction:

Fe++ 2H,0 + 2CI — Fe(OH), + 2HCI

The hydrochloric acid (HCI) produced from this
reaction results in a local reduction of pH (values
of 2-3) at the initiation site since the Fe(OH), is a
much weaker base compared to the strong HCl acid.
This results in a self-propagating mechanism of pit
growth. The anodic dissolution within the pit is
accelerated by the acid chloride solution which in
turn introduces more chlorides in the pit while
concentrating the localized corrosion attack
in this pit.

CASE STUDIES OF MIC IN COILED TUBING
Case Study 1: After several on-shore wellbore
service interventions that included well washing
and sand cleanouts, a 31.2 mm OD X 2.4 mm wall
thickness (WT) CT-80 coiled tubing (CT) string
incurred some mechanical damage. The string was
repaired by removing the damaged section and
rejoining the string with a butt or girth (i.e. tube
to tube) weld. After hydro-testing but without
conducting a reel to reel inspection for other
mechanical and/or corrosion damage, and after
some unknown length of time of storage at a sea-side
location, the string was placed into service at an
offshore location performing wash jobs using foam
prepared with nitrogen. It was suspected, but not
confirmed, that sea water was used to create the
working foam fluid. After several trips running in
and out of hole, two (2) pinholes were noted, one
approximately 100 m from the whip (ie. free) end
and the second pinhole approximately 300 m from
the same end. It was also not confirmed how many
foam wash jobs had been performed nor the length of
time between each job that the string remained idle.
Visual inspection of the outer surface of the
~1-1/2 mlong failure specimen showed only minor
pitting uniformly distributed over the complete CT
surface except at one location where severe pitting
was concentrated within a few centimeters in the
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JKUJKOCTH UCIIOJIb30BAIACh MOPCKas BoAa. [Toce
HECKOJIBKUX CITYCKO-TIOJ/bEMHBIX ONIEPALIUH

OB OOHAPYKEHBI JIBA MAJIBIX OTBEPCTUS: OTHO

H4 PACCTOSHUU TPUMEPHO 100 M OT CBOGOTHOTO
KOHI4, 4 BTOPOE — IIPUMEPHO Ha paccTossHuu 300 M
OT TOT'O K€ KOHIIA. TaK:Ke OTCYTCTBOBAIU CBEACHUS
O KOJIMYECTBE IPOBEJEHHBIX IPOMBIBAHUN C
UCIOJIB30BAHUEM MIEHBI U IPOJOIKUTEIBHOCTHA
MHEPUOAOB MEXY IPOMBIBAHUAMHU, KOT/IAd KOJIOHHA
HE 3KCILJIYaTUPOBAJIACS.

BusyanbHbBII OCMOTP HAPYKHOU IOBEPXHOCTU
NOBPEXJECHHOI'O YYACTKA JUIMHOU NOPAAKA 1,5 M ITOKa3aJ1
BCETO JINIIb HE3HAYUTEIBHYIO TOYEYHYIO KOPPO3HIO,
PABHOMEPHO PACIIPEACICHHYIO IO BCEH MOBEPXHOCTU TMOKON
HKT, 32 HICKJIIOUEHUEM OJTHOT'O MECTA C CUJIBHOI KOPPO3UEH,
CKOHLIEHTPHUPOBAHHOMU B IIPEJEIAX HECKOIBKUX CAHTUMETPOB
OoT OTBepCTHs (PUCYHOK 6). OGPATHUTE BHUMAHUC HA
MIPU3HAKH PaHEE OOPA30BABIINXCS OYTOPKOB BOKPYT OOIBIION
M30JIUPOBAHHOM A3BUHBI HA (POTOrparu CIIpaBa, CHATON
KPYITHBIM IUTAHOM ( PUCYHOK 6).

B pesynbrare OCMOTpa BHYTPEHHEN IOBEPXHOCTU I'MOKOI
HKT 6bpu1H O6HAPYKEHBI CIEAYIOMUE OCOOEHHOCTH,
U300PAKEHHBIEC HA PUCYHKE 7. OOpATUTE BHUMAHUE
Ha KPACHOBATO-KOPHUYHEBYIO KOPKY U HAJTUYHE
MHOTOYHCJIEHHBIX 6YTOPKOB. [TOC/IE OUMCTKH 3TUX
MOBEPXHOCTEN OBUIN BBISABIEHBI JONIOTHUTEIBHBIE
NOAPOOHOCTH, MPOJEMOHCTPUPOBAHHBIE HA
pucyHke 8. Kparepoo6pa3HBIE CTPYKTYPBI BOKPYT
Ka’K0I U3 [IByX U30JTUPOBAHHBIX I3BUH B [IEHTPE
3TUX MUKPOCHHUMKOB I'OBOPAT O Hann4nuu MBK
K4K IIEPBUYHOI'O MEXAHN3M4 TOUYEYHOIM KOPPO3UH.
Taxske OBLJIO OIIPEAEIICHO, YTO KOPPO3UOHHAS SI3BUHA B LICHTPE
paBo POTOrpapun Ha pUCYHKE 8 ABJISECTCS CKBO3HOM.

H3MepeHus TONMUHBI CTEHKH Ha OOOUX KOHIIAX
MOBPEXJEHHOI'O Y4ACTKA HE BBIABUIN 3AMETHOI'O UCTOHYEHHUA
CTEHKU B PE3Y/IbTATE OOIIEH KOPPO3UH (IIOTEPU BECA).
ITpOAYKTBI KOPPO3UU UMEIN KPACHOBATO-KOPUYHEBBIA
OTTEHOK U JIETKO COCKAOJIMBAINUCH, YTO CBUETEIBCTBOBAJIO
O HAIMYHUH B UX cocTase remarura (Fe,0,). Takxke 66110
O6pallleHO BHUMAHUE HA yYACTKHU YEPHOU OKAJIMHBI, BEPOSITHO,
cocrosert u3 maraetuta (Fe,0,) unu cynbdua xenesa (Fes).
BHYTPUCKBAXUHHASA Cpeia Ha MOMeHT oTka3a HKT coneprkana
OCTATKU AMOKCHAA yriepoaa (CO,), HO He Cyabduaa Bogopoaa
(H,S). PactionoxeHue OTBEPCTUH PSIOM CO CBOGOAHBIM
KOHIIOM KOJIOHHBI TOBOPHT O TOM, YTO BHEIITHU I KOHEI]

TPYOBI, OyAyY1 HAMOTAHHBIM Ha 6apabaH, MOT NNOJBEPTHYTHCA
TOYEYHOU KOPPO3UU BO BPEMS XPAHEHUS U3-34 IPUCYTCTBUSA
MOPCKOU BOJBL

Heo6xoquMo 66110 IPOBECTH 60JIEE THATEIBHOE
06CIEJOBAHUE C IOMOIIBIO PACTPOBOI'O AJIEKTPOHHOI'O
MHUKpOCKona (POM), 4TOOBI pACCMOTPETH TOUYEYHYIO
KOPPO3HIO C TOPa3o 60JIee CUIIBHBIM YBEIUdeHueM. Ha
PUCYHKE 9 TTIOKA3aHBI CZIEIAHHBIE C TOMONbIO POM CHUMKN
CKBO3HOI SI3BUHBI B LIEHTPE MIPaBOH (poTOrpapmu pucyHka 8.
OH PACKPBIBACT €IE OHY OCO6EHHOCTh MBK, 2 UMEHHO
K4aBEPHO3HYIO CTPYKTYPY A3BUH(-bI) C OCTPBIMU U 3yO4ATBIMU
Kpaamu. OTUYETIUBO BU/IHA KPATEPOOOPA3HAS IOBEPXHOCTD

technologies

Pucynox 9 — Inepzooucnepcuonnsie cnexmput
CKB03HOU KOPPO3ZUOHHOU AZEUHBL HA NPABOTE
Ppomozpagpuu pucynxa 8

(100-kpamnoe yseauuenue — caesa, 500-kpamnoe
yeeauuenue — cnpaéa)

(cm. cemunap komnanuu Global Tubing 6

pamkax 11-it Mencoynapoonoii konghepenvuuu
«Konmiob6unzoevie mexHonozuu u
BHYymPuUcKsaIcunnsie padomot», Mockea, 2010 200)

Figure 9 — SEM Images of Wall-Penetrating
Corrosion Pit on the Right Side of Fig. 8

(Mag 100X left, 500X mT'ghg

(Ref. Workshop on CT Technologies and
Maintenance presented Iéy Global Tuthzg as a part
of the 11" International Coiled Tubing Technologies
and Well Intervention Conference, Moscow, 2010)

Pucynox 10 - Bmopoe omeepcmue.
Hapysicnas nogepxnocms — creéa,
GHYMPEHHAA NOBEPXHOCMb — CRPAGA.
Oopamume enumanue Ha omeepPcmus 6 6uoe
XPynKux u310Mo6 u Haruuue 0yzo0pKoe

Figure 10 — Pinbole at Second Location.

External Su:{ace on Left, Internal Surface on Right
Note Brittle Appearance of Pinboles and Presence
of Tubercles

vicinity of the pinhole (Fig. 6). Note the evidence of
pre-existing tubercles surrounding a large isolated
pit on the close-up photo on the right of Fig, 6.

Examination of the inner CT surface revealed
the details illustrated in Fig. 7. Note the reddish-
brown scale and presence of numerous tubercles.
After cleaning these surfaces, further details were
revealed as illustrated in Fig. 8. The moon-cratered
morphology surrounding each of the two different
isolated pits in the centre of these micrographs
suggests the presence of MIC as the primary
corrosion pitting mechanism. It was also determined
that the pit in the centre of the right side photo of
Fig. 8, completely penetrated the wall.

Wall thickness measurements at both ends of
the failure specimen showed no appreciable wall
loss due to general (i.e. weight loss) corrosion.

The products of corrosion were reddish brown in
color and were easily scraped off that inferred the
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13 O6PA30BABIINXCS PaHEE OYTOPKOB. Kpome Toro,
HAJIMYHME YETKO BBIPA’KEHHOTI'O TUKA KUCIO0PO/A

Ha 9HEPrOANUCIEPCUOHHON CIIEKTPOrPAMME
CBUJIETEIBCTBOBAJIO O TOM, UTO OAKTEPUH,
CBSI3aHHBIE C JAHHBIM IOBPEXJEHUEM, OTHOCITCA K
43pO6HON PA3HOBUAHOCTH.

Ha nieBoit (mpasort) potorpadpuu pucyHka 10
M300PAKEHO BTOPOE OTBEPCTUE HA HAPYKHOMU
(BHYTPEHHEN) NOBEPXHOCTH TPYOBL BHyTpeHHEE Pucynox 11 - Cmpyxmypuot paspoiea npu
OTBEPCTHE PACTIONOKEHO MO JIEBYIO CTOPOHY OT 3ayCEHIIA gzczj’,’%fi’;‘l’z gﬁg%ﬁf,’é%’b”_o‘z;%’g;%mb - creea,
(Tpara) IpPOAOIBHOI'O CBAPHOI'O MIBA. Ha mepBbIiT B3ITIA/, Oéy amume 6HUMAHUE HA XPYNKUe U3I0MbL,
3TU OTBEPCTUS HE IPOSABJISAIOT TUITUYHBIX [IPU3HAKOB 3(»)7

uamole KPas u omcymcmaeue «2yovt cpesa»
cm. cemunap komnanuu Global Tubing 6
YCTAJIOCTHBIX TPEIIHH B ITIACTUYHOM Marepuasne ru6xou HKT, pamxax 11-1t Mearcoynapoonoti kongepenvyuu

«Konamiob6unzoasie mexnonozuu u
4 IMEHHO: HE UMEIOT Y-O0Pa3HbIX KOHLOB. TaKXKe 3aMETHbI sHympuckeasicunmvie pacomot», Mockea, 2010 200)

TE K€ KPACHOBATO-KOPUYHEBBIC OYTOPKU, KOTOPBIE MBI MOIJIN Figure 11 - Tensile Test Fracture Morphologies.

HA6IIOJATh HA PUCYHKE 7. External Surface on Left, Internal Surface on Right
Note Brittle Appearance; Jagged Edges and Absence

I'm6kas HKT co BTOpbIM OTBEPCTHEM ObLIA HOABEPTHYTA of Shear Lip

HCTIBITAHUIO HA PACTSKEHHUE TI0 BCEH JUTMHE TPYOBL. PasphiB ef. Workshop on CT Technologies and
Maintenance presented by Global Tubing as a part

[pU PACTSHRCHUN OTOOPAKEH Ha PUCYHKe 11. OTCyTCTBHIE of the 11" International Coiled Tubing Technologies

«I'yObI Cpe3a» («ry6a cpe3a» HAGIIOAACTCS TTPU TIACTUIECKUX and Well Intervention Conference, Moscow, 2010)

HM3JIOMAX), 3y6UaThIC M OCTPHIE KPasi TIOBEPXHOCTU PA3PbIBA

composition of hematite (Fe,O,). Also noted were
areas of black scale possibly consisting of magnetite
(Fe,0,) oriron sulphide (FeS). The downhole
environment, at the time of failure, included traces
of carbon dioxide (CO,) but not hydrogen sulphide
(H,S). The location of the pinholes close to the whip
end of the string suggested that the outer wrap of
the string, while still spooled on the reel, may have
incurred some salt water pitting during its period of
storage.

Pucynox 12 - Omeepcmus, pacnorovcennvie 6 06yx pasuuix Even closer examination with a scanning electron
mecmax Ha 6HeuHel no0BePXHOCmU 00HOTL U MOt dce 2udKoil . .
mpyovL microscope (SEM) was desirable to observe the
OmeepcmueNe 1 — cneea, omeepemue Ne 2 - cnpasa pitting at much higher magnification. Figure 9
f:i’g;:’olfs;;;;ggftlzz gz&zegfgfm‘g Surfaces at 2 Different shows SEM images of the wall penetrating pit in the
Pinbole #1 on Left, Pinhole #2 on Right centre of the right of Fig. 8. It reveals yet another
characteristic of MIC, namely the cavernous

SIBJISIIOTCS] YETKHUM CBU/JIETEIbCTBOM XPYIIKOT'O U3JI0MA. morphology of the pit(s) with the sharp and jagged
BBIIO CAEIAaHO MPEATIONOKEHUE O BOJOPOIHOM XPYIIKOCTU edges. The moon-cratered appearance of the
MaTepHaa TPyObl, BBI3BAHHOI BEIPAOOTKOI CyIb(puaa surface from pre-existing tubercles is clearly visible.
Bozopoaa (H,S) cyabdarBoccTaHaBIMBAIOIMMHI OAKTEPUAMM, Additionally, the presence of a distinct oxygen peak
y2Ke YIIOMSIHYTBIMU B OOCYKAEHHUU MEXaHU3MOB MBK. on the energy dispersive spectrograph (EDS) scan

BBUIO CAEMAHO 3aK/IIOUEHUE, YTO OTBEPCTUSA CTATIU indicated that the bacteria associated with this
pesyasraToM MBK ¢ XapaKTepHBIM 151 HEE OBICTPBIM POCTOM failure were of the aerobic variety.
SI3BUHBL, CIIOCOOCTBYIONIUM PA3BUTHIO CKBO3HOI KOPPO3UU Figure 10 shows the second pinhole on the
TOHKOM cTeHKU THOKOI HKT B OTHOCUTENBHO KOPOTKUE CPOKU.  external and internal surfaces on the left and right
OJHAKO JOCTOBEPHO YCTAHOBUTD IIPOUCXOXKJECHUE OAKTEPUL, side of the figure respectively. The internal pinhole is
y4acTBYIOMUX B MBK, HE TPEACTABIIAIOCH BO3MOXKHBIM. located just to the left of the longitudinal weld flash.
BO3MOXXHBIM UCTOYHHUKOM MOIJIA OBITH BOZIA, UCIIOJIb30BAHHAS An immediate observation is that these pinholes do
PU Ir'UAPOUCIBITAHUAX rHO6KOM HKT nmocne ee peMOHTHOMU not exhibit the usual appearance of a fatigue crack
CBaPKH, UJIM MOPCKAsl BOAA, KOTOPAs UCIOIb30BAIACH JIIS in a ductile CT material, namely a “Y” at the ends of
MIPUTOTOBJIEHUS IEHUCTOU IPOMBIBOYHOU XKUJKOCTH U/UN the crack. Also visible are the same reddish brown
JUIS IPOMBIBKY KOJIOHH T'HO6KUX HKT BO BpeMs KAITUTAIBHOTO tubercles that were observed at the first pinhole as
pPEMOHTA MENb(POBOI CKBAKUHEL illustrated in Fig. 7.

Ananus cayuasn 2. B jaHHOM Cirydae 6blIa ITIOBPEXKAEHA The CT specimen containing the second pinhole
KOJOHHA 13 pa3HOCTeHHBIX rHO6Kkux HKT CT-80 ¢ BHEMTHNUM was subjected to a full body tensile test. The tensile
auaMetrpom 60,3 MM (TOJIIMHA CTCHOK 5,7 MM/5,2 MM), test fracture is shown in Fig. 11. The absence of
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000 «®pak[xeT-Bonra»

u [OPOXMNM
NOCTUMHYTbIM,
PABOTAEM HAJ,
MEPCMEKTUBON

MOCTABJIEHHAS JPYTUM NpousBoguTeniem ruokux HKT,
KOTOPBIN 6a3UPYETCA B TOM XK€ I0KHOU yacTu Texaca, 4yTo u
MIPOU3BOJUTENb THOKUX TPYO, ONMHMCAHHBIX B IIEPBOM CJIY4aE.
ITocse 18-4HEBHOI'O XPaHEHU A, TN POUCIBITAHUN U MOPCKOI
TPAHCIIOPTUPOBKU HEU3BECTHON MPOJOIKUTEIBHOCTU OBLIO
OOHAPYKEHO MPOCAYUBAHUE HA PACCTOIHHUY TPUMEPHO 1400 M
OT Kpasi THOKOU TPYOBI TOJNIIHUHON 5,2 MM. [Ipr 3TOM 6BLIO
MPOU3BEJIEHO BCETO ABE ONEPALINH 11O 6YPEHMUIO. [I7151 TPOBEACHUS
IIEPBOM OIEPATTHH, JUTUBIIEHCSI TPUMEPHO 36 4aCOB,
UCIOIB30BAICA 2%-1 6ypoBor pacTsop KCl u N2, mocne

4ero 6ypHUJIbHAS KOJIOHHA ObLIA IPOMBITA M TPOJYTA A30TOM.
He y1a;10Ch yCTaHOBUTB, ObLIIA JIM BOAA, UCIIOIb3yeMas IS
MIPOMBIBKH, IPECHOM MJIN JJOOBITON U3 O€EPETrOBON CKBA’KHUHBL.
Bropas onepanus 6ypeHus ObLIa IPOBEJIEHA CITYCTS HEJIENIO
IOCJIE IIEPBOM C UCHOIb30BAHUEM 4%-T'0O A3PUPOBAHHOI'O
a30ToM 6ypoBoro pactsopa KCL. OTeepcTre 661710 OOHAPYKEHO
nocie 8 4acoB 6ypeHust. BiociencTBUU ObLIO BBISBJICHO U
THIATEIBHO OOCIENOBAHO EIE HECKOIBKO OTBEPCTHUI JIIS TOTO,
4TOOBI YCTAHOBUTb OCHOBHYIO IPUYNUHY MOBPEXKICHUI.

Ha pucyHke 12 n300pa’keHBI 1BA PA3HBIX OTBEPCTHUS,
KOTOPBIE ObLIN OOHAPYKEHBI HA BHEMTHEI ITOBEPXHOCTHU
JIAaHHOU KOJIOHHBL. OTBEPCTHE HA (POTOrPA(DUHU CJIEBA MBI
0603Ha4YNM Kak Ne 1, a2 oTBepcTHEe HA (pOoTOrpapuu Cripasa —
Kak Ne 2. B 060X C/1y4asX UMEIU MECTO KOPOTKHE
MOIEPEYHbIE TPEIIWHDIL, [IPU 3TOM OTBepCcTUE Ne 2 MMeIo
Y-06pa3Hble KOHIBI, XAPAKTEPHBIE JJI4 INIACTUYECKUX
YCTAJIOCTHBIX TPEIIMH, B TO BpEMs KaK OTBEpCTHE N2 1 TaKuxX
MPU3HAKOB HE NPOABJIANO0. Ha MOBEPXHOCTH BOKPYT OTBEPCTHUA
Ne 1 MOXXHO HAOIIO/IATh YYACTKU C KOPKOW YEPHOI'O I1BETA
Ha (POHE MPEUMYIIECTBEHHO KPACHOBATO-KOPUYHEBON
KOPKH, B TO BpEMA KaK OTBEPCTHE Ne 2 HE TPOABJIAIIO
HENOCPENCTBEHHBIX IPU3HAKOB IEATEIBHOCTU 49POOHBIX MIIN
AHA9POOHBIX OAKTEPUIL.

Bonee mujamensroe oocaedosanue omeepcmus Ne 1.
BHyTpeHHAA ToBepXHOCTb THOKOM HKT nociie Tpasienns
OBHAPYKMJIA U30JIUPOBAHHOE CKOIJIEHUE A3BHH (PUCYHOK 13),
HanOOJIee KPYIHAA U3 KOTOPBIX ACCOLIUMUPOBATIACH C
orBepcTuem Ne 1. Ha 3TOM pUCYHKE TAKXKE NIPEACTABIEHO
MOIEPEYHOE CEUYCHUE SI3BUHBI ITTYyOUMHOM 4,1 MM, 4TO
cocTasnsgeT ~80% oT 0OIIe TOMMHUHBI CTEHKU. YCTAJIOCTHAS
TPEIMIUHA B KOHEYHOM CYETE PACIIPOCTPAHUIACH YEPES
OCTABHIYIOCA YACTh CTEHKU X O6PA30BaJId IIPOTEKAIOIIEE
OTBEPCTHE.

CXOXXHUH MEXAHNU3M ObLJI OOHAPYKEH U B OTBEPCTUU Ne 2.
Hanmume muka KUCaI0pojd Ha S3HEPTOJUCIIEPCUOHHBIX
CIIEKTPOrPAMMAX IIPOAYKTOB KOPPO3UU B OOOUX OTBEPCTUAX
CBUJIETEIHLCTBOBAJIO O TOM, YTO KOPPO3H A ObL/Id BbI3BAHA
B IIEPBYIO OYEPE/Ib A3POOHBIMHU XKETE300KUCISIONUMU
GAKTEPUSIMU B COUYECTAHUU C HEOOIIBIIOHN BOJOPOSHOMN
XPYHKOCTBIO, ECJIM TAKOBAA BOOOIE UMEIA MECTO, OCTABIIENCA
YACTH CTEHKH JJO 0OPA30BAHMS OTBEPCTUH. BBIJIO YCTAHOBJIEHO,
YTO HCTOYHUKOM aI'DECCHUBHBIX OAKTEPHUU CTAIa BOAA,
UCIIONIBb3yeMas JUIS TUAPABINYECKON OIIPECCOBKH HA 3aBOJIE 110
MIPOU3BO/ICTBY KOJITIOOUHTA. BoAa /111 THPOUCHIBITAHUH MOTITIA
OBITh 3arPsA3HEHA (DITIOUAMU, COACPKAIUMUCS B KOJIOHHAX
ru6xnx HKT KJIHEHTOB, IPUBE3EHHBIX B CEPBUCHBII LIEHTP
IPEATPUATUI-TPOU3BOAUTENS. [IPOU3BOUTENID FTHOKUX

technologies

Pucynox 13 — Buympennuii maxpocHumor
omeepcmus Ne 1 nocae mpaenienus C ueasro
yoanenua nPpooyKmos Kopposuu (morwuna
cmenxu 5,2 .M.M)y

Figure 13 — Internal Macrograph of Pinhole #1 after
Pickling to Remove Corrosion Products (5.2 mm WT)

shear lip (shear lip is observed in ductile fractures),
jagged and sharp edges of the fracture surface is a
clear indication of a brittle type failure. Hydrogen
embrittlement was suspected from the production
of hydrogen sulphide (H,S) by SRB mentioned in the
discussion of MIC mechanisms above.

It was concluded that the pinhole failures were
the result of MIC with its characteristic rapid rate
of pit growth enabling penetration of the thin CT
wall in a relatively short time. The origin of the MIC
bacteria involved could, however, not be determined
with certainty. Possible sources included the water
used during the hydro-testing following CT repair
welding or the seawater used to either produce the
foam wash fluid and/or possibly the use of sea water
for flushing CT strings during offshore well workover
operations.

Case Study 2: This failure involved a 60.3 mm OD,
CT-80 tapered (5.7 mm/5.2 mm WT) coiled tubing
string obtained from a different CT manufacturer
who was situated in the same southern Texas
location as the CT manufacturer involved in the
first case study above. Following an 18-day storage
period after hydro-testing and an ocean going
shipping period of unknown duration, a pinhole
leak was detected at approximately 1400 m in the
5.2 mm wall, after only two (2) drilling jobs.

A 2% KCland N, drilling mud was used for the first
drilling job that lasted approximately 36 hours
after which the CT drill string was flushed and
purged with nitrogen. The source of the water
used for flushing, whether fresh or produced from
the onshore well, was not confirmed. The second
drilling job, following the first after approximately
one week, used a nitrified 4% KCIl mud with the
pinhole being observed following 8 hours of
drilling. Several other pinholes were subsequently
discovered and examined in detail to determine the
root cause(s) of these failures.
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HKT 6e30T1araTeIbHO NPHUHS MEPHI IO HEJIONYIIEHHIO Figure 12 shows two different pinholes that
3arPA3HEHUS UMEIOIIENCA BOJBI /151 TUIPOUCTBITAHUN were found on the external surfaces of this string
WHOPOJHBIMH (PIIOUAMH, IOCTYIAIOMIUMU B OOOPYIOBAHHUE that we shall identify as pinhole #1 on the left
JULS1 OIIPECCOBKU. OOCIEOBAHUE TOBPEK/CHUS, and pinhole #2 on the right of this figure. Both
BBI3BAHHOT'O MBK, OB17I0 IPOBE/ICHO HECKOJIBKO JIET HA34/], were short transverse cracks with pinhole #2
U HA CET'OJHAIIHUN JJEHb ABTOPY HEU3BECTHO O IIOBTOPHBIX exhibiting signs of the characteristic “Y” ends of
cnydyasix MBK rubkux TpyO, CBSI3aHHBIX C IIPOBEJICHUEM a ductile fatigue crack whereas these signs were
T'UPOUCHBITAHUN HA 3aBOJAX MJIM CEPBUCHBIX LIEHTPAX not apparent in pinhole #1. Patches of black
npoussoguTesed rnokux HKT. colored scale interspersed within a predominantly
reddish-brown scale can be seen surrounding
pinhole #1 whereas pinhole #2 did not
immediately betray the possible presence of either
aerobic or anaerobic bacteria activity.

Closer Examination of Pinbole #1: The internal

CMAM4YEHNE NOCJNIEACTBNN U MOHUTOPUHT

MBK MPU SKCMNYATALUNU TMBKUX HKT
HecMOTps HA TO, 4TO GaAKTEPUH, yIacTByIomue B MBK,

JIyYIIAM OOPa30M PA3MHOXKAIOTCSI B YMEPEHHOM U TEIIOM

KJIMMATE C TEMIIEPATYPOM OKPYKAIOLIEr'O BO3JyXad B IIPEAEIAX CT surface after pickling showed an isolated
25-35 °C, cy1ecTBYIOT 3a(PUKCUPOBAHHBIE Cl1ydau MBK B cluster of pits (Fig. 13), the largest of which was
TPyb6aX, TPAHCIOPTUPYIOMIUX HOJOTPETYIO CBIPYIO HEPTD, HA associated with pinhole #1. This figure also shows
Ansacke. Takoxke UMEIOTCS MyOIMKAIIUY HA TEMY OOPa30BaAHUSA a cross section through the pit that measured

OUOIJIEHKU HA METAJUTMYECKUX ITOBEPXHOCTAX B BOJAX
AHTAPKTUKHA [5]. DTO O3HAYACT, YTO CKOPEE JIOKAJIbHA, A
HE OKPY’KAIOIIasA TEMIIEPATYPA ONPEIEIAET BO3MOXHOCTD
passutuga MBK nipu BezieHUH HE(PTAHOT'O IPOMBICJIA B TAKUX
peruoHax, kak Poccus nnu Kanazga. Tem He MEHEe aBTOpY
HEU3BECTHBI KAKUE-TNOO CIy4yau nposasienus MBK npu corrosion products for both pinholes indicated
JIOKASIHBLX TEMIIEPATYPAX HUXKE HYJIA. that the corrosion was primarily due to aerobic
OIBIT NOKA3BIBACT, YTO MEPHI IIO CMATYCHUIO ITOCICACTBUN iron-oxidizing bacteria with little, if any, hydrogen
MBEK B xononHax ru6kux HKT BrIio4aror B cebsg Mmeponpustus, — embrittlement of the remaining ligament prior
CXOXXKHME C MEPAMU, IPUMEH SIEMBIMU JIJ15I IPENOTBPALICHU S to formation of the pinholes. The source of the

4.1 mm deep or “80% of the wall thickness. A
fatigue crack ultimately propagated through the
remaining ligament to form a leaking pinhole.

A similar mechanism was found for pinhole #2.
The presence of an EDS oxygen peak found in the

KOPPO3HH IIPU XPAHEHHH, 4 UMEHHO: IPOMBIBKY U MIPOCYIIKY offending bacteria was ultimately traced to the
TPYO /151 1POPHUIAKTUKN OOPA30BAHUS JIYK CTOSIYEN BOJIBL, water used for hydro-static pressure testing at the
(OPMUPYIOMNXCI B HUKHUX TOYKAX BUTKOB THOKHUX HKT tubing mill. The hydro-test water could have been
Ha 6apadaHe. [IOCKOIBKY, KaK IIPABUJIO, CJIOKHO ITIOJTHOCTHIO contaminated by fluids contained in customers’
BBICYIIUTb BHYTPEHHIOIO YaCTh KOJMOHH JIMHHBIX HKT, 1 Tak used CT strings brought to the manufacturer’s

WJIM UHA4Ye Oy1yT OOPA30BBIBATHCS JIYKU KOHJICHCHUPOBAHHOM service center at the mill site. The CT manufacturer

BOJIBL, B IIPOI'PAMMBI OOPBOBI C KOPPOIUEL IPU XPAHEHUH
HEOOXOJMMO BKJIIOYATb KAK MHTMOUTOPSHL, TAK U OUOIIH/IBL

took immediate action to ensure foreign fluids
entering their pressure testing facilities do not

CyIecTByeT MaCCa KOMITAHUH, TPOU3BOJANIUX XUMUYECKHE contaminate their existing hydro-test water. The

UHrU6UTOPHL. OHA U3 TAKUX KOMIIAHUI OTMEYCHA B [6]. MIC failure investigation occurred several years
IIpu NpOBEAEHUH TUPOUCTIBITAHUI HA OOBEKTE UJIU TAXKE ago and to date, the author is unaware of any

B CEPBHUCHOM IIEHTPE, WU IIPOMBIBAHUY KOJIOHH THOKNX HKT re-occurrence involving hydro-testing at any CT

OCJIE KAITUTATBbHOT'O PEMOHTA CKBAKHUH, WU IIPU OATOTOBKE manufacturer’s mill site or service centre.
KOJIOHH K XPaHEHUIO HEOOXOAMO IIPOBOJUTH AHAJIN3 IPOO
BO/IbI N3 MOPCKHUX M OEPETOBBIX HCTOYHUKOB. KOMITJIEKTHI
JUIs1 0T60pa Npod Ha npeaMeT MBK nMeroTCs B IPOJaKe.
HexoTopsle TO3BOAIOT IPOBOJUTD AaHAJIN3 HA

CaAMOM OO'BEKTE, B APYI'UX CIIy4asiX IPOOBI HEOOXOAUMO

MITIGATING AND MONITORING FOR

MIC IN COILED TUBING OPERATIONS
Although bacteria involved in MIC thrive

best in temperate and warmer climates with

OTIIPABJISATH B IAOOPATOPUH, KAK B JIBYX IIPUMEPAX,
NPUBENECHHBIX B [7] U [8]. Takke CaeqyeT OTMETUTD,
YTO XOTSI METO/I CEPUHHOT'O PA3BEICHUS U SIBJISCTCS

ambient temperatures in the range of 25C-35C,
documented cases exist for MIC in Alaskan
pipelines carrying heated crudes. Publications also

HanOOJIEE PACIIPOCTPAHEHHBIM CLIOCOOOM ONPEAETIEHUA exist on biofilm formation on metal surfaces in
OAKTEPUAJIBHOT'O 3ATPSA3HEHMS, B IIPOJAKE UMEIOTCA U IPYTUE the waters of Antarctica (Ref. 5). This implies that
KOMIUIEKTBI 1711 OTOOPA IPOO B MOJEBBIX YCIOBUAX, KOTOPBIE the local temperature rather than the ambient
YIO6HBI B UCIIOJIb30BAHUU U TPEOYIOT MEHBIIE BDEMEHHN temperature determines if MIC can occur in

JUIA TIOJIYYE€HM A PE3YALTATOB. [Tybmkanua HaroHaabsHOM oilfield activities in regions such as Russia or
ACCOLMAIIMU MHYKEHEPOB-CIIELUATHUCTOB IO KOPPO3NH, Canada. However, the author is not aware of any
YKa3aHHaA B [9], IPEACTABIIAET PE3YILTATHI UCCJIENOBAHUA MIC occurrences when the local temperature is in
10 OLIEHKE IIPEUMYIIECTB U OTPAHNYEHNN HEKOTOPBIX sub-zero range.
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TAKUX KOMIIJIEKTOB /151 OTOOPA IPOO B IOJIEBLIX YCIOBUSAX B
CPaBHEHUHU C METOLOM CEPUNHOIO PA3BEACHUS.

IIpu NpUOOPETEHUU HOBBIX KOJIOHH PEKOMEH/IYETCS
YTOYHHUTD Y IpoussoguTend ruokux HKT nadopmanuio
O HAJIMYUU HAJICKAIUX MEP 110 MOHUTOPUHI'Y KA4eCTBa
BOZbI /11 TUJPOUCIIBITAHUM, IIOCKOJIBKY OHA, KAK IIPABUJIO,
HAXOAUTCA B 3aMKHYTBIX CUCTEMAX U, CJIEAOBATEIBHO,
MOABEPKEHA 3AIPSA3HEHUIO B PE3YJIBTATE BHEAPEHUA BOJbI
U3 UTHOPOJHBIX UICTOYHUKOB. TaK1€ KDACHOPEYUBBIE
CBUJIETEILCTBA, KAK U30/IMPOBAHHBIE CKOIIEHU A A3BUH HA
HEIIOBPEXKIECHHOMU B L1€JIOM IIOBEPXHOCTU BOKPYT 3TUX A3BUH,
WJIA HAJTN4YUe OyTOPKOB, U300PAXKEHHBIX HA PUCYHKAX 4 U 7,
JOJIKHBI COIPOBOXAATHCA HE3AMEAJIUTEIbHBIM U TIATE/IbHBIM
06CIEJOBAHHUEM TOBPEXKJEHHBIX YYACTKOB, TAK KaK
A3BUHBI MBK pacTyT € JOBOJIBHO BBICOKOI CKOPOCTBIO. Tak
K4aK ITIOYTH BCE TEXHUYECKUE CILIABBI TOABEPKEHBI MBK
(MCKJIIOYEHNE COCTABIIAET JIMIIb TUTAH, TAK KAK OH OOpa3yeT
BBICOKOYCTONYHMBYIO IIACCUBHYIO IVIEHKY), UCIIOJIb30BAHUE
ru6kux HKT 13 KOppO3NOHHO-CTOUKHUX CIITIABOB HE SABIAETCS
pelnieHueM npobieMel. TeM He MEHEE KOJIOHHBI THOKHUX
HKT 13 KOppO3HMOHHO-CTONUKHUX CIIJIABOB HEKOTOPBIX
COCTABOB IIPEJIAraI0T MHOXECTBO MHBIX IPEUMYILECTB IIPU
UCIIO/Ib30BAHUU BO MHOI'MX JPYI'UX KOPPO3HOHHBIX CPEAAX,
HE TOBOP# YK€ 00 UX MOBBIINIECHHON MAJIOIIUKJIOBOMI
YCTAJIOCTHOU NPOYHOCTU. JJ1s ITIONYyIEHU A JOTIOTHUTEIBHOMN
nH(popmanuu 0 MBK, B 4aCTHOCTH, NOAXOJaX K MOHUTOPUHT'Y
MBK u cTpaTeruax npo@UIaKTUKA UIH CMATYEHUSA
nocnencTsuit MBK, unTaresnb MOXXET OOpATUTHCS K
IPEBOCXOHOMY YYEOHUKY aBTOPCTBA I-pa Bpenas! JINTTI U
Ixenrconal/ln [10]. ©
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technologies

If experience dictates, mitigating against MIC
attack in CT strings would include similar measures
used to prevent storage corrosion, namely flushing
and drying to prevent puddles of stagnant water
accumulating at low points of CT wraps on the
storage reel. Since it is usually difficult to completely
dry the insides of a long CT strings and puddles
of condensed water may still accumulate, storage
corrosion inhibitor programs should include the
addition of biocides. Many sources of chemical
inhibition products are available, just one of these is
given in Ref. 6.

When conducting hydro-testing on location
or even at a service center, or flushing CT strings
following well workovers or preparing strings
for storage, analyzing water samples from either
onshore or offshore sources should be conducted.
MIC sampling kits are commercially available, some
enabling on-site evaluation and others requiring
samples to be shipped to laboratories such as
those of Refs. 7 and 8 as just two examples. It is
also worth noting that although the Serial Dilution
Technique is the most common methodology used
to determine bacterial contamination, there are
several other bacteria field test kits commercially
available that are simple to use and require less
time to obtain results. The National Association
of Corrosion Engineers (NACE) publication given
in Ref. 9, presents the findings of an investigation
that was conducted to assess the advantages and
limitations of some of these field kits compared to
the conventional Serial Dilution Technique.

When purchasing newly milled strings, it
would be advisable to confirm with the CT
manufacturer(s) that adequate measures are in place
to monitor the quality of their hydro-test water
since these are generally closed loop systems and
therefore susceptible to contamination from the
introduction of foreign water sources. Telltale signs
such as isolated cells of pits in a generally unaffected
surface surrounding these pits or the presence of
tubercles such as those illustrated in Figs. 4 and
7,should be immediately investigated in greater
detail considering that MIC pits grow at a relatively
fast rate. Since nearly all engineering alloys are
susceptible to MIC except titanium (because it forms
a highly resistant passive film), using coiled tubing
manufactured from corrosion resistant alloys (CRA),
would not provide a mitigating solution. However
CRA-CT strings of specific alloy designs, offer many
other advantages for use in many other corrosive
environments not to mention their increased low
cycle fatigue strength. For additional reading on
MIC, specifically approaches for monitoring of MIC
and strategies to prevent or mitigate MIC, the reader
is referred to an excellent text book by Dr. Brenda
Little and Jason Lee, Ref. 10. ©
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TEXHOJIOTHNH

CNOCOBb BCKPbITUA HEDTAHDbIX
U TA30BbIX NJIACTOB BE3 INPOSBJIEHAS
CKNH-PAKTOPOB 1 YLWEPBA
NAACTOBOUN CUCTEME

OIL AND GAS FORMATIONS DRILLING
TECHNIQUE THAT ELIMINATES SKIN FACTORS
AND FORMATION DAMAGE

I0.A. BATAKHUPOB, I.5. BYPKUHCKHI, A. . KYYEPYK, 00O JOr-Hedreras»
Yu.A. BALAKIROVY, I.B. BURKINSKY, A.I. KUCHERUK, Yug-Neftegaz, LLC.

3BECTHBI CLIOCOOBI BCKPBITUA HEPTAHBIX 1 IA30BbIX
3aJIEKeN, OCHOBAHHbBIE HA OYyPEHNH CKBA’KHH B
Pa3MNYIHBbIX TOPHO-T'COJIOTUYCCKUX YCIIOBUAX

C IIPOBEJIEHUEM PAGOT O CIYCKY OOCAAHON KOJIOHHHI,

HEMEHTUPOBAHUIO, IEPHOPAITHH, 3AKAYUBAHUIO PEATCHTOB.

Kaskapiif U3 3TUX BUIOB pAa60OT BHOCHUT CBOU HETATUBBI,
KOTOPBIE BIOCJIEACTBUH, B TEUEHUE JIJINTEIBHOM
IKCILIyaTAIUU CKBAXKUHBIL, IPUBOJAT K YMEHBIIIEHHUIO
IPOUBBOJIUTEIBHOCTU CKBAKUHBI U KOA(PPUITHEHTA
HE(MTEUIBICUEHU, BIUIOTD ;O OCTAHOBKHM CKBA>KHUHBL.

VIcipaBUTDb TAKOE TIOJIOXKEHHE B HACTOSAIIEE BPEMS
MPAKTUYECKU HE YIAETCH, B CBA3U C YEM CKBAXKUHA
npeKpamaeT (PyHKITHOHUPOBATD C KOHEYHBIM
KO3(PULTUEHTOM HEPTETA300TAa4H, paBHBEIM 0,4—0,5, HE
JOCTUTAIOMIUM JJA2KE €JUHHUILIBL

B cBOIO OueEpenb, yKa3aHHBIM HU3KUI KOI(PPUITUEHT
HEPTEra300TAAYH YXY/IIAET B [IEJIOM PEHTAOEIBHOCTD
(M1 <I10-PBIHOYHOMY> — JJOXOJAHOCTB) IPOLIECCOB JOOBIUH
He(dTH, ra3a U KOHAEHCATA.

YKa3aHHBIE ABJIEHU S, KOHEYHO, MOKHO OBIJIO Obl
UCIPABUTD, ECJIU TOJHOCTBIO YCTPAHUTD VX YAIIAIONIAE
MOKA34TEJIH, TAK HA3bIBAEMBIE CKUH-3(D(EKTEIL, B IIPOLIECCAX
BCKPBITHA HE(PTAHBIX U I'A30BBIX IJIACTOB.

DTO 3HAYUT, YTO IPU OYPEHUN CKBAXKUH HAZ0O YCTPAHUTD
MOMNAJaHUE B INTACTOBYIO CUCTEMY 6yPOBOI'O PpaCTBOPA
C OOJIOMKAaMH BBIOYPEHHOI ITOPOABL, HA3BIBAEMOI
IIJIAMOM, 4 TAKXKE (PHJIBTPATOB INIMHUCTOI'O PACTBOPA C
J06aBKAMU XUMHYECKUX PEATEHTOB. [Tonazas B IJIACT,
(PUIBTPATHI ITTMHHACTOT'O PACTBOPA, B3AUMOJEUCTBYS C
MOPOJOH, YIIPOUYHAIOT €€ ITIMHUCTYIO COCTABIAIONMYIO U
O/ IEVCTBUEM TEIIO-TUAPATAITMOHHOI'O BO3EHMCTBUA
MPEBPAIIAIOT INIMHY B APTUJLINT, KOTOPBIA 3HAYUTEIBHO
XY7K€ [TIUHBL, ITOCKOJIBKY OOJIa1a€T HYJIEBOMU
MPOHUIAEMOCTBIO CO BCEMH BBITEKAIOMUMH OTCIOZA
HETATUBHBIMU ITOCIEACTBUAMH B IIPOLECCAX (DHUIIBTPALIUHA
HEPTHU U I'a3a B IJIACTOBOM CUCTEME.
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cience knows oil and gas formation

drilling methods based on the drilling of

wells in various mining and geological
conditions accompanied by casing running,
cementing, perforation, pumping reagents.

Each of these operations has its
disadvantages, which in the course of long well
operation bring about reduced productivity
and lower down oil recovery factor. Sometimes
it can even lead to well shutdown.

Such situations can hardly be altered at the
moment. As a result, the well operation stops
with the rate of oil production failing to reach
even 1 and ranging at the level of 0.4-0.5.

In its turn, low level of oil/gas recovery factor
affects the general profitability of oil/gas/
condensate production.

Yet, the situation could be different if one
would be able to eliminate deteriorating
conditions, the so-called skin effects, during oil
and gas formations drilling.

It means that drilling should be made in a
way, which allows to prevent drilling mud
with parts of drilled rock or cuttings, as well
as filtrates of clay solution with additives of
chemicals, from penetration into formation.
While getting into the formation, the filtrates
of clay solution interact with the rock, enhance
its clay contents and under heat and aquatic
influence turn the clay into argillite. The latter
is much worse than the clay, since it has zero
permeability with all negative consequences
that come with it during filtration of oil and gas
in the formation system.

Cementing made for well casing also
produces a negative impact on oil and gas
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IIporuecc HEMEHTUPOBAHUSA JIJIS1 KPETIJICHU A CKBAXKUHEI
TAKKE HETATUBHO CKA3bIBAETCS HA (PUIBTPALUU HEDTU
M ra3a, YaCTUYKHU LIEMEHTHOI'O PACTBOPA, IPOHUKAS B
MJIACT, YXYAIIAIOT IPOHULIAEMOCTD U THPONPOBOJTHOCTD
KOJLJIEKTOPA.

YTOOBI YCTPAHUTD MATYOHOE IEHCTBUE CKUH-

(paKTOPOB IPU NEPBUYHOM U BTOPHUYHOM BCKPBITUH

MJIACTOB, HEOOXOIUMO PEATU30BATD IPEIIOKEHHBIN

TEXHOJIOTUYECKUU CLIEHAPUH, CYTh KOTOPOT'O 3AKJIIOYAETCA

B IIEPBOHAYAJIIBHOM OYPEHUN BEPTUKAJIBHOI'O CTBOJA

JIO HE(PTETA30HACHIIEHHOI 30HBI C TOCIEAYIONUMH

paboTaMu O EMEHTAXKY, IPOBEJEHUEM Iepopanu

U CIYCKOM TOTOBOT'O HIEJIEBOTO (PUIBTPA. 3aBEPIIAECTCH

3AKJIIOYUTEIBHBIN [TUKJI PA6OT BBI3OBOM ITPHUTOKA

YIJIEBOAOPOJOB CTAHAAPTHBIMU METOAAMH BO3ACUCTBHA

COJITHOU KUCJIOTON U HATHETAHUEM B IEP(POPALTUOHHBIE

OTBEPCTUSA CYCIIEH3UH C TOPOIIKOM MATHUS.

BBI30OB ¥ OIITUMU3AL U IPUTOKA (DIIIOUIOB
MPOU3BOJUTCHA U3BECTHBIMH CTAHAAPTHBIMU CIIOCOOAMH,
IIPU 3TOM B TedeHue 10 THEMN OCYyIeCTBIAETCA MOHUTOPHUHT
C OTOOPOM He(TH, I'a34, BOABI U MEXAHUYECCKUX IIPUMECEH
JUISL AaHAJIN3A.

HawnboJiee OIM3KMUM aHAJIOTOM K IPEIJIOKEHHONU
TEXHOJIOTUH ABJIAETCA CIIOCOO PA306IEHM IIACTOB B
CKBakuHe (mmaTeHT Poccuu Ne 2183265, MITK E21B43/32,
E21B33/13, 10.06.2002), KOTOPBIIT BKIIOYAET GypeHUE
U CITYCK B CKBAXKUHY KOJIOHHBI OOCA/THBIX TPYO 1A
PAa3001IEHUS 32TPYOHOI'O IPOCTPAHCTBA OT OCTAJIIBHOMN
YACTHU CKBAKHUHBI U ONPEJIEJIEHU A IEPBOHAYAIBHOM
OTMETKHU BOLOHEPTAHOIO KOHTAKTA (BHK), coznanue
NECYAHO-TIMHUCTON MPOOKH, KPETVIEHNE CKBAKUHEI
SKCILJIYATAIITMOHHOM KOJIOHHOWU U HATHETAHUE
BOJOU30JIAITMOHHOI'O COCTAaBa IO BCEH HEOOCAKEHHOH
TOJIIUHE TUIACTA C IOCAEYIOINUM BCKPBITUEM
HE(TEHACHIIIEHHON YaCTH IIACTA TUPONECKOCTPYHUHON
nepdopanuen.

HegocTarkaMu JAHHOI'O CIOCO6a ABIAIOTCH:

* HEOOXOJUMOCTD CO3/JAHUS U BBIMBIBA ITECYAHO-
IVIMHUCTOM NPOOKH, YTO BEJET K JJOTIOTHUTEIBHBIM
3aTparam;

* CJIO)KHOCTD HATHETAHHMA BOJOU3OIALIMOHHOI'O COCTABA
MU3-34 HAJIMYUA HA CTEHKE CKBA’KUHBI ITTHHUCTOM KOPKH,
KOTOpAas NPEJOTBPANIAET IPOHUKHOBEHUE BEIIECTBA B
I1J1aCT;

* 3AKyIIOPHUBAHUE YACTU ITIOPOBOI'O IIPOCTPAHCTBA IPU
CO3/JAHUU IIECYAHO-TJIMHUCTOU IIPOOKU.

Taxkym 06pa30M, JAHHBII CITOCOO TAKXKE HE FAPAHTUPYET
NPEAOTBPAILLICHUS YIIEPOHOCTH IIJIACTOBOM CUCTEMBI
IIPU CYIIECTBYIOLIEH TEXHOJIOIUH CIIOCOOOB BCKPBITUS
HE@TAHDBIX U IA30BBIX IVIACTOB.

3aja4eit HACTOSIEHN TEXHOJIOTUH SIBJISIETCSI CO3/IAHUE
CrIoco6a BCKPBITUS HEPTAHBIX U I'd30BBIX I1J1IACTOB
6e3 ymep6a IPOHUILLAEMOCTH U ' PO POBOJHOCTH
IJIACTOBOM CUCTEMBI O/1aroaps IIPOBEACHUIO HOBBIX
TEXHOJIOTUYECKUX ONepaIiuii 1 HPUMEHEHHUIO HOBBIX
XUMHUYECKUX PEATCHTOB.

B KauecTBe peneHrs NpPeyIoKeH ClIOCO6 BCKPHITUA }

technologies

filtration. While getting into formation, the
particles of cement slurry deteriorate the
permeability and flow capacity of a reservoir.

In order to eliminate the negative impact
of skin factors during the first and the
second formation drilling, it is necessary to
implement the suggested technical scenario,
which implies the initial drilling of a vertical
wellbore down to the oil-bearing layer with
further cementing, perforation and setting
of ready-assembled slotted screen. The final
stage of operations includes stimulation
treatments using such standard techniques as
acid treatments and injection of magnesium
powder slurry into perforations.

Stimulation and optimization of fluid inflow
is also performed by well-known standard
methods. The process of well monitoring with
sampling and analysis of oil, gas, water and
mechanical inclusions is carried out during the
first 10 days after stimulation treatment was
performed.

The closest analogue of the proposed
technology is the method of formation
segregation (patent of Russia No. 2183265,
MPK E21V43/32, E21V33/13, 10.06.2002),
which includes drilling and casing string
running in order to insulate the annular
space from the rest of the well and define the
initial mark of water-oil contact (WOC), as
well as creation of sand-clay plug, lowering
of production casing string and injection
of waterproof compound along the entire
uncased formation section with subsequent
hydraulic jet perforation of the oil-bearing part
of formation.

The disadvantages of the given method include:
* the necessity to create and wash out a

sand-clay plug, which leads to additional

expenses;
» complexity of waterproof compound
injection due to the presence of clay cake
on wellbore walls, which prevents the
compound from penetration into formation;
blocking of some pore volume during
creation of sand-clay plug.
Thus, the proposed technology does not also
ensure the prevention of formation damage
under the existing technology of oil and gas
formation drilling.

The objective of present technology is
creation of oil and gas formations drilling
technique, which will not impair the
permeability and flow capacity of the
formation system due to new technological
operations and application of new chemical
reagents.
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TEXHOJJIOTUH

HE@MTAHBIX U I'A30BbIX IITACTOB, KOTOPBIH BKJIIOYAET
OypEHHE BEPTUKAIBHON CKBA’KHUHBI C HEOOCAKEHHBIM
CTBOJIOM, LIEMEHTUPOBAHUE, TEPPOPALUIO, CITYCK

B 30HY HE(PTETA30HACHIIIEHUA TOTOBOTO IIETIEBOIO
(PUIBTPA, HATHETAHUE BOAOU3OJIALIMOHHOIO COCTABA,
BBI3OB IIPUTOKA YIJIEBOAOPOAOB, B KOTOPOM, COIVIACHO
OPEJIOKEHHOMY CITOCO6Y, B KA4E€CTBE BOJOU3OIALIMOHHOTIO
COCTABa HATHETAIOT YTSAXKEICHHYIO IIEHY COBMECTHO

C BSI3KOU IJIACTUYHOU KUJIKOCTBIO HA OCHOBE KMI]

U PACTBOP COJIAHOM KMCJIOTEL I1pU BBI3OBE IPUTOKA
YITIEBOJOPOIOB BO3EHCTBYIOT COITHON KUCIOTON
15—-18%-11 KOHLIEHTPALIUH, CMENTAHHOU C IIOPOIIKOM
MAarHHs B KOJTUYECTBE 5 M? CYCIIEH3UH HA BECb MHTEPBAJI
nepdopanuy, NPUYEM JJ1s yTKETIEHHOU NIEHBI UCIIONb3YIOT
YHHBEPCAJIbHBIE BOJIO- U HEPTEPACTBOpUMBIE [TAB.

JKenatenbHO NpU NOMYYEHUN HE(PTH U ra3a
ONTUMHU3UPOBATE PA6OTY (POHTAHHOTO, TA3IU(THOTO NN
HACOCHOI'O IOABbEMHMKA JIJ11 COXPAHEHUA LIEJIOCTHOCTH
CTPYKTYPBI IPU3A00NHOI 30HBI C UCTIOJIb30BAHUEM
KONTIOOMHTOBOU YCTAHOBKU.

Ha nmepBOM 3Tane BCKPBITUSA HEPTAHOI'O U I'A30BOT'O
1acTa 6€3 MPOABICHUA CKUH-3(P(MEKTOB U NTOBBIIIECHU A
(PHUIBTPALTUOHHBIX COIPOTUBIEHUI IIPU JIBUXKEHUH
YIJIEBOJOPO/OB B INIACTOBOU CUCTEME IPOBOJAT OypEHME
BPEMEHHO HEOOCAKEHHOT'O BEPTUKAILHOT'O CTBOJIA JIO
HEPTEHACHIIEHHOM 30HBI KOJUIEKTOPA C TOCIENYIOIUMUA
paboTamMu — HEMEHTUPOBAHUEM U NTEPHOPALIUET B
HEMTEHACHIEHHOM 30HE, 4 TAKXKE HATHETAHUEM B
nep@OpParMOHHBIE OTBEPCTUS CYCIIEH3UU CO CMECHIO
IOPOIIKA MAaIrHM s, IIOCJIE Y€TO IPUCTYNAIOT K HATHETAHUIO
COJITHOU KHUCJIOTHI 15—-18%-11 KonneHnTpanuu. Conanas
KHCJIOT4 COBOKYITHO C MATHUEM OYZAET B 3HAYUTETBHON
CTEIIEHH IIOBBIIIATD IVIACTOBYIO TEMIIEPATYPY, PACIIABJIAAL
a4C(HaIbTO-CMOJIMCTHIE, TAPA(PUHOBBIE U COJIbBATHBIE
OTJIOXKEHHUSA C YACTUYKAMHU BbIOYPEHHON NOPO/IBL
JKesnaTenbHO MIPU CO34aHNUH IUIOTHOM YTSAKEJIEHHOM IIEHbI
HUCHONIB30BATh BOJIO- U HEPTEPACTBOPUMBIE ITAB.

B xauecTBE IpUMEPA O6PATUMCA K OFHOIM
U3 PA3BETOYHBIX CKBAKWH, TIPOOYPEHHBIX HA
MECTOpPOXaAeHNN JIHenpoBo-JoHen Ko sriagunsl (J/1B)

C LIEIBIO OOHAPYKEHUA YITIEBOJOPOOB.

Imy6buHAa YKa3aHHOM CKBAXKUHBI COCTABHIIA 3523 M,
IKCIUTYATAITMOHHAA KOJIOHHA — 150 MmMm. [lepBOHAYAIBHO
npO6ypHIN BEPTUKAIBHBIN CTBOJI, COCTOSIINI 13
IJIMHOIIECYAHON aJIEBPUTOBOI ITOPO/IBL, 6€3 3AKPEIICHU S
(IEMEHTAXKA); IIPU JOCTHUKEHUU HE(PTEHACHIIIIEHHON
30HBI B HEOOCAKEHHOM BEPTHUKAIBHOM CTBOJIE IIPOBEIN
nep@OparuOHHBIE PAOOTHI.

Jlyd1ero MOMEHTA I OPIraHU3AL MU CTEHJOBO-
JIAOOPATOPHBIX UCCJIENOBAHNU, OIN3KNX K PEAJIbBHBIM
YCJIOBUSIM, HEJIB35 ObLJIO IPUAYMATh. ITO KapOTAKHOMI
JuarpaMMe BbIOpaIu UHTEPBAI IEPPOPALUU HA ITTYOUHAX
3523-3530 M C IPUMEHEHHUEM ITyJIEBOL IepOpaIuy,

TAK KAK 3TOT BTOPUYHBIN METO, BCKPBITUA ITIO3BOJIAET
HOJYy4YUTb IEPPOPALUOHHBIE OTBEPCTUS, OOJIEE UJIN MEHEE
MIPUTOAHBIE [JI 3ATIOJTHEHNA UX CYCIIEH3UEN C IIOPOIIKOM
MarHHsL.
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As a solution to the problem, there is method
of oil and gas formations drilling, which includes
drilling of uncased vertical well, cementing,
perforation, setting of ready-assembled slotted
screen within oil-bearing zone, injection of
waterproof compound, stimulation treatments
that, according to the suggested method, are
based on the injection of weighted foam together
with CMC-based viscous plastic fluid and
solution of hydrochloric acid. While stimulating
the inflow of hydrocarbons one should use
15-18% solution of hydrochloric acid mixed with
magnesium powder in the amount of 5 m?
per the entire perforation interval. Universal
water and oil permeable surfactants are used to
produce weighted foam.

The O&G recovery needs optimization of the
flow, gas or pump lift with the help of coiled
tubing unit in order to preserve the integrity of
bottomhole formation zone structure.

During the first stage of oil and gas formations
drilling technique, which eliminates skin effects
and increase of hydrocarbons flow coefficients,
itis necessary to perform drilling of temporarily
uncased vertical wellbore down to the oil-
bearing zone of the collector with subsequent
cementing and perforation in the oil-bearing
zone, as well as injection of magnesium powder
slurry into perforations. After that, a 15-18%
solution of hydrochloric acid is pumped down.
The combined action of magnesium and
hydrochloric acid involves significant increase
of formation temperature, which melts asphalt,
resin, paraffin and solvation deposits together
with particles of drilled rock. It is advisable to
use water and oil permeable surfactants for
production of weighted foam.

For example, let’s consider one of exploration
wells drilled in search of hydrocarbons at the
field of Dnepr-Donetsk Depression (DDD).

The depth of the above-mentioned well
was 3,523 meters (11,560 ft); the diameter of
the production string was 150 mm (5-7/8 in.).
Primarily, an uncased (non-cemented) vertical
wellbore consisting of sand-clay silt rock was
drilled. When the wellbore reached oil-bearing
zone a set of perforations were made.

One could hardly think of a better moment for
organization of laboratory bench investigations
in near-real conditions. On the basis of well
logging information it was decided to make
gun perforations at the depth between 3,523
and 3,530 meters (11,558 and 11,581 ft). Gun
perforation method was used because it allows
to create perforations, which are more or less
applicable for filling them with magnesium
powder slurry.
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IIpoBenu re0(PU3NIECKUE U THAPOJUHAMUYECKHE
UCCJIENOBAHUS [J1s1 KOJIMYECTBEHHOTI'O ONPE/ICIEHU
CKHUH-(AKTOPOB NIPU IEPBUYHOM U BTOPUYHOM BCKPBITUU
71aCTA IO BO3/ICUCTBUSI COMIHOU KUCIOTOU; CKUH-(AKTOD
IPU NEPBUYHOM BCKPBITHH IO KMCJIOTHOT'O BO3JEUCTBUSA
COCTaBUI +212 €IUHULL, TIOCJE KUCJTIOTHOT'O BO3/ICHCTBUSI
5 M? COJISTHOM KHUCTIOTHI 15%-11 KOHIIEHTPAIIUU COCTABUII —
24 €IUHULLBL, YTO SIBISIETCA CBUJIETEIBCTBOM TOTO, UTO
MIPU BTOPUYHOM BCKPBITHH ILJIACT HE ObLII 3aCOPEH
MPUBHECEHHBIMU BEMIECTBAMU.

ITonydeHHas OLIEHKA CKMH-(PAKTOPa IPU MPOBEJEHUN
OJIN3KUX K PEAJIBHBIM YCJIOBUSIM 3KCIIEPUMEHTOB
MO3BOJISIET YTBEPXK/ATD, YTO MPEIIOKEHHBIN CIOCO6
IPUMEHUM U B IPOU3BOJCTBEHHBIX YCIOBHUAX.

B 3akiroueHne Xxo4eTcs NpeLIOKUTD
MPOU3BOACTBEHHBIM IIPEAIPUATUAM YA€ UCIIOIb30BATh
KOJITIOOUHTOBBIE YCTAHOBKU JIJIs1 IPOBEJICHU S TOJJOOHOT'O
poaa padboT, a B JAHHOM CJIy4ae TMOKYIO TPyoOy
KONTIOOMHI'OBOI YCTAHOBKU HY>KHO OBLIIO UCIIOIB30BATh
06A34TENBHO.

TeXHONOrNYECKUH PEVIAMEHT NPOBEJNECHUSA
OypPOBBIX PAOOT 151 JOCTUKECHUS THAPOAUHAMUYECKHU
COBEPHIEHHOI CKBAXXUHBI 0€3 HATUYUA CKUH-(PAKTOPOB
U (PUJIBTPALTMOHHBIX COIIPOTUBJIEHUH IPU JBUKEHUN
(AI0HUA0B 10 IPU3A60HHON 30HBI CKBAKHUHBL:

1. ITpousBoaUTCS 6ypEHUE BEPTUKAIBHON CKBAKUHBI 110
MIPUHATOU TEXHOJIOIUH JJO HE(PTEra30HACHIIEHHOTO
ILIACTA.

2. IO KpEIJIEHU S CKBA’KHUHBI B CITYCKE OOCAJHOU
KOJIOHHBI ¥ [IEMEHTUPOBAHUS CHUMAETCA KAPOTAKHASA
XAPAKTEPHUCTUKA.

3. T1o KapOTaXHOM AMAarpaMMe OIIPEAE/IACTCS
HEPTEra30HACHIIEHHAA 30HA U YCTAHABJIUBAIOTCSA
WHTEPBAJIBI TEPHOPALTHH.

4. TIpon3BOANTCA CIYCK IKCIIYATAITMOHHOM KOJIOHHBI
J10 INTYOHHBI MTHTEPBAJIA IEPPOPALIUU C ITOCIEAYIOIUM
LEMEHTUPOBAHUEM U IIPOU3BOJUTCS IEPPOpALH.

5. B 30HY nHTEpBaIa IEPPOPALIN CIIYCKAETCS HIEIEBOMI
(PUIIBTP C IPOAOABHBIMU CKBO3HBIMU I1POPE3AMU O€3
MOCJIEAYIOMIETO IEMEHTUPOBAHHSL.

6. Ha rny6uny B 30HY MHTEpPBaIa iepdoparium
HATHETAETCA TPeX(a3Hasd IEHA, COCTOAILAA U3
KMII-500 (KMLI-600) ¢ TOpOIITKOM MarHUs B
xonudecTse 800 KI; CTENIEHD 43PALy OO PACTCS
Ha MECTE U3 PACYETA ITOJIYYEHNA CTAOMIBHON IIEHBI.

7. Harueraercs consHas Kucaora 18—-20%-1
KOHIIEHTpPALUU. PEaK1iusa KUCIOTHI B IJIACTOBOU
CHCTEME COCTABJIAET 5—8 4aCOB.

8. ITpuCTYynaoT K BbI3OBY IIPUTOKA (PJIIONJIOB 110
CTAHJAPTHOM CXEME, IPUHATOMN B HE(PTEIIPOMBICJIOBOM
YIIPABJIECHUU.

9. B nponecce BBIIOJHEHUSA PA60T HEOOXOIUMO
YCTAHOBUTD CTPOTHI U HEIIPEPBIBHBIA MOHUTOPHUHI'

34 IIOBEJICHUEM JABJICHU B Oy(pEpPE U KOJIbLIEBOM
IIPOCTPAHCTBE C TOTOBHOCTBIO K 3AITYCKY CKBAKMHHOT'O
IIpEBEHTOpA. ©

technologies

After that, geophysical and production
logging operations were performed in order to
receive a quantitative definition of skin factors
during the initial and secondary formation
drilling prior to hydrochloric acid treatments.
Skin factor during the initial formation drilling
amounted to +212 units, while after treatment
of formation with 15% solution of hydrochloric
acid (5 m?) it was -24 units. This is evidence
of the fact that during the secondary drilling
of formation the latter was not blocked with
introduced substances.

The values of skin factors obtained in near-
real conditions allow to conclude that the
suggested technique can be applied in working
conditions as well.

As a conclusion, I would recommend
companies to use CT units more often for such
operations. In the above-mentioned case the
use of coiled tubing was inevitable.

Operating procedure for drilling process
that allows to create hydrodynamically perfect
well without skin factors and increased flow
coefficients of hydrocarbons during their
movement to bottomhole formation zone:

1. Avertical well is drilled (according
to the standard technology) down to the
oil/gas-bearing formation.

2. Well logging is performed before well casing
and cementing.

3. On the basis of obtained information the
position of oil-bearing zone is determined
and perforation intervals are assigned.

4. Production string is lowered to the depth of
perforation interval with further cementing
and perforation.

5. Slotted screens with longitudinal end-to-
end slots are set within perforation interval
without further cementing.

6. Three-phase foam consisting of CMC-500
(CMC-600) with 800 kg (1,764 Ibs) of
magnesium powder is injected into well at
the depth of perforation interval. The degree
of aeration is calculated onsite so as
to achieve stable foam.

7. 18-=20% solution of hydrochloric acid is then
injected. The response of the acid in
a formation system is 5—8 hours.

8. The inflow of fluids is stimulated according
to a standard scheme.

9. Itis necessary to perform rigorous and
continuous monitoring of the pressure in
the buffer and annular space during the
whole above-mentioned process with a
readiness to close blowout preventer in case
of emergency. ©
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KOJIOHKA YWIEHA PEIAKIITMOHHOI'O COBETA
editorial board column

DAKTOP
EAVNHOBPEMEHHOCTU

OPOT'HE U yBAXKAEMBIE KOJIJIETH U YUTATEIN )KYPHAJIA,
O OMBITY CBOEY MHOT'OJIETHEN PabOTHI HA HEPTAHBIX U
ra30BbIX MECTOPOXKACHUAX CMOT YOEAUTHCS B BAXKHOCTH

MOJIE3HOCTU UCTIONIb30BAHUS B IPOLIECCE PEATUZALINU
TEXHOJIOTMYECKUX ITPOLIECCOB B CKBAXKUHAX (PAKTOPA
€AUHOBPEMEHHOCTU. YTO 3TO TAKOE?

YTOOBI BCE CTAJIO HA CBOE MECTO, C BALIETO MTO3BOJIEHUS,
HCIIOJIb3YIO JIJIS1 CDABHEHUS METO/] AJUIETOPHU. M3BECTHO,
4TO B METANOJUCAX KPYIVIOCYTOYHO HA IOPOraX C IIYMOM U
IPOXOTOM IPOHOCHUTCA TPAHCHOPT. TO e cCaMOe TPOUCXOIUT B
pU3a60MHON 30HE IIJIACTA B JCUCTBYIOMIEN M IPOCTANBAIOIICH
CKBAKMHAX, B CBA3U C YEM IIJIACTOBOE JIABJIEHUE TTOCIIE
OCTAaHOBKH CKBAKMHBI BOCCTAHABIUBAETCSA HE CPA3y, 4 CITYCTS
HEKOTOPOE BpeMsI (U He f1ak 601!) B TEUEHHUE HECKOJIBKUX
MECHALIEB, 4 TO U LIEJIOT'O I'OAA.

OO6BACHAETCSA ITO ABJIEHUE PA6OTOU Ira30BOU CPEBL, KOTOPAS
MHOCTOSIHHO COTPSICAET YPOBEHD XKUJKOCTU B CKBAXKUHE, U
CKBa’KMHA IIOCTOSHHO «/IBIIIUT», XOTS YK€ HE IPOAYLIUPYET
U HE BBIHOCUT HA MMOBEPXHOCTD (DIIIOUATIBHYIO JKHUJJKOCTD.
Taxkum 06pa30M, CKBAKHMHA IOCTOSTHHO «IBIIINT> U BCJIEJCTBAE
PabOTHI ra30BBIX ITY3bIPEN, U TA30BOU CPEABI IIJTACTOBOU
CHUCTEMBL

Ho nodemy 3TO HaIO YYUTBIBATh IPU IIPOBEAECHUN
BHYTPHCKBAKUHHBIX PA0OT?

IToTOMY 4TO, €CJITH IPOLIECC IO MOBBIIEHUIO
MPOU3BOAUTEIBHOCTH ObII IPOBEJEH B 10 4ACOB TEKYILIETO
JUHSI, 4 IIPOLIECC BbI30BA HE(PTU WJIM I'a3a ObLJI IPOU3BE/ICH HA
CIIEAYIOMIUN JEHD (MJIU YEPES3 HECKOJIBKO JTHEI), TO BCE, UTO
OBLIO JOCTUTHYTO B IPOLIECCE ITPH BBI3OBE NMPUTOKA, CMOXKET
HWCYE3HYTDb U IO3UTUBHO HE NMPOABUTHCA 34 CYET IA30BbIX
(PIIyKTyanui B 1pu3ab0MHON 30HE IUIACTA. Jlanee He XOuy
MPUBOAUTH IPUMEPDI — BbI CAMH CMOXKETE 3TO CHAENATD,
MOJIB3YSICh CBOMM OITBITOM PA6OTHI U 3HAHUAMH.

Xouy HAZIEATHCA, YTO YBAKAEMBIE KOJUIETU U CIIEIIUAJIUCTDI
BO3bMYT Ha BOOPYKEHUE (PAKTOP €AUMHOBPEMEHHOCTH U 3TUM
CAMBIM ITOBBICAT PE3YIBTATUBHOCTb BHYTPUCKBAKUHHBIX PA0OT
Ha 6J1ar0 NOBBIIIEHUA HE(PTE- U I'A300TAAYN MECTOPOXKIACHUI.

I0.A. Barakupos
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SYNCHRONISM
FACTOR

ear colleagues and readers of the Journal.

Many years of working at oil and gas

fields persuaded me in the importance
and usefulness of synchronism factor utilization
during implementation of technological processes
in wells. What is that factor?

In order to put things more clearly let me use an
allegory. You know that these streets of big cities
are busy with noisy transport day and night. The
same happens in the bottomhole formation zone
of operating or idle (inactive, shut-in) wells. As a
result, the formation pressure after well shut-in
restores not immediately, but several months
(and sometimes a year) after.

Such effect is induced by gas environment,
which permanently shakes well fluid. It’s like
the well is constantly “breathing”, though it
does not produce any fluid and carry it up to
the surface. Due to the action of gas bubbles and
gas environment of formation system the well is
“preathing” all the time.

But why is it important to take this into account
during downhole operations?

If the production enhancement operation
was made today at 10 am and well stimulation
was made on the next day (or in a few days),
everything that was achieved during the
process of well stimulation may disappear and
not reappear again due to gas fluctuations in
the bottomhole formation zone. Given your
knowledge and experience are vast, there is no
need to give any examples.

Hopefully, dear colleagues and specialists will
take into account the synchronism factor and
raise the efficiency of well intervention operations
in order to enhance the production from
oil & gas fields.

Yu.A. Balakirov
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[Opuro Arparnierosrnuy bagmakupony — 85!

despaist 2013 rojia UCIIOIHUIIOCH 85 jieT KOpuio

AripanieroBu4dy basakupoBy — crapeniemy

CHELUATHCTY B HE(PTETA30BOU OTPACIIH,
U3BECTHOMY YUYEHOMY, OITBITHOMY IPAKTHKY, CO3[ATEIIO U
HEYTOMHMOMY IPONAraHJUCTY HOBBIX TEXHOJIOT UL,

IO.A. Banmakupos B 1955 rogy OKOHYHII
A3ep6aiKAHCKU MHCTUTYT HEMPTU U XUMHUU
UM. M. A3BU36€KOBA, IOJIYYUB 3BAHHUE TOPHOT'O MHXKEHEPA
O Pa3pabOTKE HEPTAHBIX U I'A30BbIX MECTOPOXK/ICHUIL.
[IpopaboTan Ha HEPTAHBIX IIPOMBICIIAX 60IEE 25 JIET,
MOKA HE COCTOSLJICS KAK CITEITUAJIMCT B OOJIACTH
UCCJIEJOBAHUA HE(PTETA30BBIX 3AJIEKEN, ONTUMU3ALIUH
PabOTBI CKBA’KMH PA3JIMYHBIMU CIIOCOOAMH
IKCILTYyaTALUH.

B 1967 rogy 6bLI IPUHSIT HA PabOTY B
VkprunpoHHWHHedTh B JOMKHOCTH 3aBEAYIOLIETO
otaenoM. C 1973 no 1997 roa paboTan HA4aJIbHUKOM
OTZAENAa TEXHUKHU U TEXHOJIOTHUU JOOBIYN HEPTHU, ra3a
Y KOH/ICHCATA MHCTUTYTA «<YKprunpoHMHNHePTD>.

C 1997 ropa — BULIe-TIPE3UAECHT MEXYHAPOTHOI'O
HAy4YHO-TEXHUYECKOI o YyHuBepcurTera uM. IO.H. byras
(MHTY), nupexkrop HMH He(Tera3oBbIX THHOBALIMOHHBIX
TEXHOJIOI'UH.

C 2004 ropa — HaganbHUK OTAeaa 1T «Haykanedreras»
HAK «Hedreras YKpauHbD.

C 2008 roga 1o HaCTOAIIEE BPEMS — 3AMECTHUTED
JUPEKTOPA IO HAYKE U TEXHUKE MEXKAYHAPOIHON
komnanuu <JOr-Hedreras» Private Limited.

KaHAuIaTCKYIO JUCCEPTAIIUIO 3AIUTHII B 1962 Tozy,
JOKTOPCKYIO — B 1977 rony B MOCKBe.

IO.A. Banakupos ABIAETCA CO3/1ATETEM HOBBIX
TEXHOJOI'MYECKHUX U TEXHUYECKUX CPEJICTB
JO6BIYY HEPTU U I'a32 HACOCHBIMH U a3 THBIMU
KOMIIPECCOPHBIMH U OECKOMITPECCOPHBIMUA
CKBA>KMHAMH, HOBBIX 3(P(PEKTUBHBIX CIIOCOOOB I'/IPO-

U TEPMOAMHAMUYECKUX UCCJIEJOBAHUN CKBAXKUH U
IUIACTOB B YCJIOBUAX CTAIJMOHAPHOI'O U HECTAITUOHAPHOI'O
MPUTOKOB (PJIIOUJIOB IIPU PA3ITUYHBIX PEKHMMAX TEIIJIOBOT'O
MOTOKA U COCTOSAHMA IIPUTOKA (PIIIOM/IOB C TOYKU

3PEHUA SHTAJIBIIUU U SHTPONNUH TEPMOJUHAMUYECKOTO
NOTEHIMAJA IUIACT4, TEIIOIIPOBOJHBIX ITAPAMETPOB
IUIACTOBOM CUCTEMBI B IIPOLIECCE BRIPAOOTKHU
HEPTEra30BOI0 KOJIJIEKTOPA.

Hay4HBIMU U TPOM3BOJCTBEHHBIMHU MHTEPECAMH
IO.A. BasmakupoBa OCBEIIECHBI TAKXKE UCCIEJOBAHUS B
06J1aCTU PEHTAOETBHOCTH IKCILIYATALUH MAJIOAECOUTHBIX
HeTAHBIX CKBAKHH, COBEPIIEHCTBOBAHUSA PA6OT IO
MHTEHCU(PHUKAILITUU IIPOU3BOJAUTEILHOCTH HEPTAHBIX U
Ia30BBIX CKBAKHH U JIP.

Ha cerogHamuui IeHb TBOPYECTBO I0OUISIPA MOYKHO B

[IEJIOM OLICHUTB CJIEIVIOMUMU HTOTOBBIMU PE3YIBTATAMU: }

Yuri Airapetovich Balakirov Turns 85!

February 3 Yuri Airapegovich

Balakirov turned 85. He is the

leading specialist in oil and gas
industry, famous scientist, experienced practician,
creator and tireless agitator of new technologies.

In 1955 Yu.A. Balakirov
graduated from
M. Azibekov Azerbaijani
Institute of Oil and
Chemistry, received the
title of a mining engineer in
O&G fields development.
He worked at oil fields for
25 years until he became
a specialist of oil and gas
deposits, optimization
of wells operation by
various methods. In
1967 he was employed by
UkrgiproNIIneft as the
head of the department.
From 1973 through 1997 he was the head of the
department of equipment, technology of oil, gas
and condensate production at the institute of
UkrgiproNIIneft. In 1997 he became the Vice
President of Y. N. Bugai International Scientific
and Technical University and director of O&G
Innovation Technologies R&D Institute. In
2004 he became the head of the department of
Naukaneftegaz Institute of the Ukrainian O&G
Concern.

Starting 2008 he has been a deputy director
on science and equipment of the international
company Yug Neftegaz Private Limited.

He defended the candidate dissertation in 1992
and the doctor's thesis in Moscow in 1977.

Yu.A. Balakirov is a creator of new technological
and technical solutions of O&G production
by gas pump and gas lift compression and
compressionless wells, new effective means of
hydro and thermodynamic researches of wells
and formations under conditions of stationery
and non-stationery inflow of fluids with various
modes of heat flow in the aspect of enthalpy
and entropy of the thermodynamic potential of
the formation, heat-carrying parameters of the
formation system in the process of O&G field
blowdown.

The works of Yu.A. Balakirov also covered such
fields as profitability of low debit wells, production
enhancement of O&G wells.
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* MOHOT'PA(UI U KHUT — 24; The creative legacy of Balakirov includes:
* HAYYHO-TEXHHUYECKHUX MyOIMKAIMH — cBbIme 300; * monographs: 24;
* U306PETEHUH U ITATECHTOB — CBbIIe 160. * scientific and technical publications: over 300;

IO.A. BamakupoB CO37aJ1 HAYYHYIO IIKOJY: * inventions and patents: Over 160.
HOArOTOBUI 11 KAaHAMIATOB HAYK U TPEX JIOKTOPOB Yu.A. Balakirov founded a scientific school,
HAYK 1O CHELIUAJIBHOCTH «Pa3pPad0TKa HE(PTETA30BLIX trained 11 candidates of science and 3 doctors
MECTOPOXKJACHUI», 3 KAHUJATA HAYK (JIOKTOPA of science in specialization "Development of
punocopun) paboTaroT HA MECTOPOXKACHUAX CUPUH O&G Fields", 3 candidates of science (doctors of
u Ky6pr;, 2 TokTOpa HAayK TpyAsaTca B Kurae n Cupuy; philosophy) work at the fields of Syria and Cuba,
ocranbHbIE — B Poccun, benapycy, V36eKucTaHe, 2 doctors of science work in China and in Syria,
AzepbariKane. the rest render services to Russia, Belarus,

C 1997 o 2001 rox IO.A. banakupos U36HUpascs Uzbekistan and Azerbaijan.
KUTANCKUM PYKOBOJCTBOM 3aMECTUTEJIEM PETAKTOPA In 1997-2001 Yu.A. Balakirov was elected by
MEK/TYHAPOJHOI'O HE(PTEra30BOI'0 JKYPHAJIA, Chinese administration as deputy editor-in-chief
BBIXOJAIIETO HE TOJIBKO HA KUTAMCKOM, HO U A4HIJTIUHCKOM of an international O&G journal published in
U PYCCKOM SI3BIKAX. Chinese, English and Russian.

3aCTyKEHHBIH JIeSITE/Ib HAYKU U TEXHUKU. HarpaxeH He is the Honored Master of Science and
OpZIEHAMU U MEAIAMU, B TOM YUCIIE «32 JOOIECTHBIN Engineering and was commended by many medals
TpyA B Bennkorit OtedecTBEHHOI BOMHE 1941-1945 1T, and orders including a medal For Valorous Labor
INoueTHbIl HEPTIHUK CCCP 1 YKpauHBL. at the time of Great Patriotic War of 1941-1945,

AKaJeMUK AKaJIEMUY TOPHBIX HAYK YKPDAUHBI, the Honorary Oiler of the USSR and Ukraine.
VYKPanHCKOH HE(PTErA30BOH a4KaJEMUU HAYK U He is a member of the Academy of Mining
MeXAyHApOJHOM aKaJEMUY HAYK BBICIIE HIKOJIBL. Science, the Ukrainian O&G Academy of Science
Pazpaborannbie I0.A. BalakupOBBIM MHHOBAIJMOHHBIE and International Academy of Science of High
TEXHOJIOI'MHY BHEAPEHBI HA MECTOPOXAEeHUAX ITosbmu, School. The innovation technologies developed
Poccum, bonrapun, Typkmenucrana, Cupuu, Kuras, by Yu.A. Balakirov were introduced on the fields
Wpaxka, CIIIA u1 1p. of Poland, Russia, Bulgaria, Turkmenistan, Syria,

IO61IAPp TPOAOIIKAET PACHIUPATD U TTONOJIHATD China, Iraq, the USA.
CBOU MHHOBAIIMOHHBIC PENIEHU S, PA6OTAs B The hero of the anniversary keeps on expanding
OO0 JOr-Hedreras» B KAYeCTBE 3aMECTUTENS and replenishing the innovation decisions,
JHPEKTOPA IO HAYKE U TEXHUKE. working as deputy director of science and

IOpuit AlipaneToBud — YiI€H PEJAKIIMOHHOI'O COBETA technology at Yug-Neftegaz. Yuri Airapetovich is
HAy4YHO-TIIPAKTHUYECKOI'O )KYpHAJIa «Bpems KOITIOOUHIa», a member of the editorial board of scientific and
OJJVH U3 CAMBIX AKTUBHBIX 4BTOPOB HAIIIET'O U3/IAHUSL. practical journal "The Coiled Tubing Times", one
W3-11oz ero nepa peryaspHoO BBIXOJAT 3AMCUYATCIIbHBIC of the most active authors of our editions. He
CTATbU, KOTOPBIE 3HAKOMST YUTATEIbCKYIO AYJUTOPUIO regularly publishes remarkable articles on new
C HOBEHUIIIMMH TEXHOJIOI'MSIMU HEPTETA30BOI'O CEPBUCA. technologies of O&G service. His enormous life
OrpOMHBIN XKU3HEHHBIN 1 TPO(ECCUOHAIBHBIN OIBIT and professional experience and breakthrough
IO.A. BaimakupoBa, €ro NIPOPBIBHBIE UJIECH CITIOCOOCTBYIOT ideas contribute to the O&G service of Russia and
TOMY, YTOOBI HE(pTEra3oBbli cepuc Poccum u CHT CIS making it stronger, more knowledge intensive
CTAHOBUWJICS 60JIEE CUJIBHBIM, BOOPYKEHHBIM 3HAHUSIMY, and environmentally friendly. The editorial board
9KOJIOTHYHBIM. of "The Coiled Tubing Times" heartily greets the

PeakIIMOHHBIN KOJUIEKTUB KypHAIa «Bpems jubilee.
KOJITIOOMHI'A» CEP/ICYHO MO3/IPABIIET I00MIIAPA. Dear Yuri Airapetovich!

Joporoii IOpuii AiipaneTosuy! We greet you on the jubilee!

Cro6ueem Bac! We wish you strong health, optimism,

Kpenkoro 3n0posbs Bam, OnTHMH3Ma, BJOXHOBEHUS, inspiration, new goals and powers to achieve
HOBBIX IIE€JIEM U CUJI IJIST UX IOCTHIKEHUSI, them, love and mutual understanding of close
B3AMMOIIOHUMAHUS 1 JIIOOBU OJIM3KUX, HOBBIX people, new talented students!
TAJIAHTIUBBIX YYEHUKOB! May all plans and ideas come true!

[TycTh OCYIECTBUTCA BCE, 9TO Bamu 3a/[yMaHO! We love you a lot!

MsbI Bac 1r06um! The team of The Coiled Tubing Times:

Komanoa «Bpemeru konmioourzar: I'A. Byvira, 271 H.A. Bulyka, editor-in-chief
peoarxmop, B.B. LLIKAAHUK, KOMMEDUECKULL OUPermop, VV.Shklianik, commercial director
B.B. Anopees, Hayunslii peoarxmop, HA. Muxeesa, VV.Andlreeu, science editor
omeemcmeenHuill cexpemaps @ N.A. Mikbeeva, executive secretary
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Jubilee of Lubov Abdulayevna

MAGADOVA g

TN

OI0 IOOMJIEMHYIO AaTy 27 (peBpais
2013 roza oTnpasaHoBaia JIIo60Bb
Ab6pynaesHa MarajjoBa — JOKTOP TEXHUYECKUX
HayK, IpOdeCCcop Kapeapbl TEXHOIOTUU
XUMHUYCCKUX BEMIECTB /1151 HE(PTSHOM U ra30BO
OPOMBIIIEHHOCTH PI'Y HedTu v raza um. .M. I'ybkuHa,
JUPEKTOP HAYYHO-OOPA30BATEIBHOIO LIEHTPA
«JIpOMBICTIOBAA XUMHU >, TEXHUYECKUU JUPEKTOP
3A0 Xumeko-TAHI», HayYHbIN KOHCYIBTAHT )KypPHAIA
«BpeMs KONTIOOUHT 2>,
JI1060Bb AOAyIaEBHA POAUIACE B 1953 ropy. B 1975 roay
OKOHYMJIA MOCKOBCKHMH HHCTUTYT HE(PTEXUMUYIECKONU
M Ta30BOM IPOMBINIUIEHHOCTH UM. V.M. I'yOKMHAa 1o
CHENHUAIBHOCTHU «TEXHOJIOTHS OCHOBHOT'O OPTraHUYECKOTO
U HE(PTEXUMUYECKOTO CHHTE32» U MOCTYIINIIA HA PaboTy
B Hay4HO-MCCI€I0BATENBbCKMU UHCTUTYT OPIAHUYECKUX
nonynpoaykros u kpacuresen (HUOITuK). Pag ner
ABJIANACH CTAPIINM HHXKEHEPOM Ha JIOJITONPYAHEHCKOM
XUMHUYECKOM 34BOJIE TOHKOI'O OPTAHUYECKOI'O CUHTE3A
(IX3 TOC). B Teuenue 20 et padoTana Bo Bcecoro3Hom
HedrerazopoMm nHcTuTyTe (BHMMHEDTD), 2 3aTEM
PMHTK «Hedreornauar. Hauana ¢ 4OKHOCTH MJIAIIETO
HAYYHOT'O COTPYJHHKA B JTAOOPATOPUN BCKPBITUSA
IUIACTA, CTAJIA TIO3/THEE 3aBEAYIOMIEN CEKTOPOM (PU3HUKO-
XUMHUYECKUX UCCIIEJTOBAHUN. 3AIUTHIIA KAHJUAATCKYIO
JUCCEPTALUIO HA TEMY «COBEPIIEHCTBOBAHNE
TEXHOJIOTUU TUPABINYECKOTO PA3PhIBA IIACTA HA
OCHOBE Pa3pabOTKU PELENTYP TEPMOCTAOUIBHBIX
res1e06pa3yoMuX )KUJIKOCTEN PA3PhIBa AJ1
HU3KOIIPOHMUIIAEMBIX TEPPUT'E€HHBIX KOJUJIEKTOPOB
3anagHor Cuéupu» 10 CHENHUAIBHOCTHU «Pa3paboTKa U
IKCIUTYATALINA HEPTAHBIX U T'A30BbIX MECTOPOXIEHU.
B 1999 roay crana 3amectuTtesnem, a B 2006 rogy —
TEXHUYECKUM AUPEKTOPOM 3A0 XumeKko-TAHD.
OCHOBHBIM BH/IOM JIEATEIBHOCTH NPEAIIPUATHUSA ABJIAETCA
BBITYCK XUMHUYECKUX PEATEHTOB I HE(PTETA30JO0BIY M.
C 1999 ropa JIro60Bb A61ys1acBHa padoraet B PI'Y HepTr
urasaum. L.M.T'y6kuHa, ¢ 2001 rojia — 3aMeCTUTENb
JupekTopa MHCTUTYTa IPOMBICJIOBOM XUMWUHU ITIPU
PI'V Hedptu 1 raza um. .M. T'y6KHMHA, B HACTOSIICE
BPEMA AUPEKTOP HAYIHO-OOPA30BATEIBHOIO LIEHTPA
«JIpOMBICIOBASI XUMUSI», C 2009 ropa — npodeccop
Kadeaphl TEXHOJIOTUH XMMHUYECKHX BEMECTB JIJIA
HEPTAHOM U I'a30BOY IIPOMBIIIJIEHHOCTH.
Jlaypear npemuu [IpasurenbcTsa POcCUicKon
dejepanuy B 001ACTU HAYKU U TeXHUKH (2000 rop).
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February 27, 2013 the scientific

community celebrated the

jubilee of Lubov Abdulayevna

Magadova, Doctor of Technical
Science, Professor of the Chair of Chemical Substances
Technology for Oil an Gad Industry at Gubkin Russian
State Oil and Gas University, director of scientific and
educational center "Industrial Chemistry", technical
director of Khimeko-Gang CJSC, scientific consultant
of the Coiled Tubing Times.

L.A. Magadova was born in 1953.1n 1975 she
graduated from Moscow Institute of Petrochemical
and Gas Industry, where she studied the technology
of organic and petrochemical synthesis. The very
same year she was employed by Organic Intermediate
Products and Colorants R&D Institute. For several
years she worked at Dolgoprudnensk Chemical Plant
of Fine Organic Synthesis. Then, for 20 years she was
an employee of All-Union Oil and Gas Institute and
Nedteotdacha Scientific and Technical Complex.

She started from the position of junior researcher of
drilling-in laboratory and later became the head of the
sector of physical and chemical researches, where she
defended the thesis: "Improvement of technologies

of fracturing an the basis of developing the recipes of
heat-proof gel-forming fracturing liquids for low-
permeability terrigenous reservoirs of Western Siberia"

In 1990 she became a deputy director and in 2006 a
technical director of Khimeko-GANG CJSC. Its main
type of activity was creation of chemical reagents for
O&G production.

In 1999 she was employed by I.M. Gubkin Russian
State Oil and Gas University. In 2001 she became



000 «®pak[xeT-Bonra»

u [OPOXMNM
NOCTUMHYTbIM,
PABOTAEM HAJ,
MEPCMEKTUBON

B 2007 rogy 3amuyruia JOKTOPCKYIO JUCCEPTALIUIO
Ha TeMY «Pa3paboTKa KUAKOCTEN pa3pbIBa HA BOJHO
U YIVIEBOJIOPOHOM OCHOBAX U TEXHOJIOTUU X
IPUMEHEHM JIJIS1 COBEPIIEHCTBOBAHM A IIPOLIECCA
TU/IPABJIMYECKOIO PA3PbIBA IIJIACTA» MO CIEIIUAIBHOCTH
«KOJUIOUJHASI XUMUS U (PU3UKO-XUMUYECKAS MEXAHUKAY.

ABTOp 6011€€ 130 HayIHBIX PAOOT, 38 MATEHTOB
Ha n3obpereHue. O61aCTbh HAYYHBIX UHTEPECOB —
MPOMBICJIOBASI XUMUS, PEATEHTHI U TEXHOJIOTUH IS
WHTEHCU(PUKAITUN JOOBIYH HE(PTHU, TOBBIIIEHU
HEMTECOTAYM IJIACTA, HOATOTOBKU HEPTH.

JLA. MarazioBa y49acTBOBAJIA B Pa3pabOTKE U
BHEJPEHUU PSIJIa PEATEHTOB /11 TEXHOJIOT UL
MOBBIIIEHUA HEPTEOTJAUHN IIJIACTA U YBETUUECHUA
MPOU3BOAUTENBHOCTU CKBAXKHH. PazpaboTaHnHbIe
PEAreHThL: "KUJIKOCTH JJI TUAPABINYECKOTO PA3PHIBA
MJIACTA HA YIVIEBOAOPOAHON Y BOSTHOM OCHOBAX,
KUCJIOTHBIE KOMITO3UIIUH /11 OOPA0OTOK TEPPUT€HHBIX
Y KaPOOHATHBIX KOJIJIEKTOPOB, BOJOHU30IUPYIOIIAE
COCTABBI M1 XKUIKOCTH ITTYIIEHUA JJI1 PEMOHTA CKBAXXUH
NPUMEHAIOTCS B PA3JITMYHBIX HE(PTETA30,I00bIBAIOMUX
NPEANPUATHAX KaK B Poccnu (3anmagnas CuOUps,
Tarapcran, Komu, OpeHbyprckas 061acTh,
CraBpOIOoNIbCKUU KPar, KpacHOOapCKUM Kpa v Jp.),
Tak U B pecnyonmkax CHT (Kazaxcran, benapycs,
VkpanHa, TypKMEHUCTAH).

Adopozana /106066 A00yraeéna!

Peoaryus scyprana <Bpems konmroburza»
cepoeuro nosopaensem Bac c 100uneem!

BbL A6715€mect NPUHAHHBIM ABMOPUMENIONM 8
001ACMU NPOMBLCIIOBOLL XUMUL, BCE20A OMIPBINBIM
ONLAL HAUUX BONPOCOB HAYUHBIM KOHC)ILMAHIMOM,
OOHUM U3 CAMBLX AKMUBHBLX ABMOPOE BpemeHu
KOIMIo0oUMH2a».

Bauii, cmamats YKpariaron Cmpanuiybl #CYPHAIA U
BbL3LLBAIOM HEUSMEHHBILL UHINEDEC ) YUMAIMEbCKOLL

6{}’()1{17’1()/)”1[ — Cneuuaiicnmos 7[@(]577’282&30802(') cepsuca.

BolL — Apuatiniiii npeocmasument npuKaaoroll Hayku,
110061 Bauiux mpyoos nomo2arom u3enexans u3
3eMHBLX HEeOp Camble NOMdAeHHbLe )2/1e6000POOHbLE
corposuiya. Bor 0enaeme Poccuro 6ozaue u cujibHee.
Bot, 106066 A60)1c1e8HL, 00HA U3 118X POCCUTLCKUX
HCCHULUM, HA KOMOPBLX CIMPAIA MONCENNT NOJLONCUINBCAL,
KOmMopwvLe nodoepicam ee, a npuoemcs — i CRAcym.

C onem poxcoernus Bac!

Bcezo Bam camozo 000p020: Kpenko20 300po6b,
CUJL 0151 HOBBLX OOCITIUNICCHULL, SIPKUX uoeti!

H nycmo 6cezoa 1 86e30e oxpyicaen Bac mo, umo
368YUUIM OOUHAKOBO C Bauum Kpacusbim umeHem —
JIFOBOBb!

Komaroa <Bpemeru komioburea»: I'A. Bynoika, 271 peoaxmop,
B.B.IIIkaamnux, kommepueckuti oupexmop, B.B. Anopees, nayurolii
peoaxmop, HA. Muxeesa, omsemcmeeniolii cexpemaps  ©

adeputy director of the Institute of Industrial
Chemistry at LM. Gubkin Russian State Oil and Gas
University. In 2009 she was appointed professor of
the chair of technologies of chemical substances for
O&G industry. At the moment she is a director of
the Industrial Chemistry Scientific and Educational
Center.

Magadova is a laureate of the Premium of the
Government of Russian Federation in Science and
Technologies (2000).

In 2007 she defended the doctoral thesis
"Developing of water and hydrocarbon fracturing
liquids and technologies of their application for
improvement the fracturing process".

She is an author of 130 scientific studies, 38 invention
patents. The sphere of her scientific interests includes
industrial chemistry, reagents and technologies for
stimulation of oil recovery, production enhancement
and oil preparation.

She took part in the development and launch
of reagents for production enhancement and
well productivity breakthrough technologies. She
developed the following reagents: liquids for water
and hydrocarbon fracturing, acid compositions for
treating terrigenous and carbonate collectors, water
isolation compositions and killing liquids for well
service. They are applied by various O&G producers in
Russia (Western Siberia, Tatartstan, Komi, Orenburg
Region, Stavropol Territory, Krasnodar Territory, etc.),
and CIS (Kazakhstan, Belarus, Ukraine, Turkmenistan)

Dear Lubov Abdulayevna!

The editorial board of The Coiled Tubing
Times beartily greets you on the jubilee! You are
a recognized authority in the field of industrial
chemistry, a consultant, who is always open for
scientific counseling, and one of the most active
authors of the Coiled Tubing Times.

Your articles crown the issues of the journal and
trigger a wide interest of the audience, specialists
of O&G service. You are a bright example of the
applied scientitist belping to recover the subsurface
bydrocarbon treasures. You are making Russia richer
and stronger. Lubov Abdulayevna, you are one of
those women, on whom the nation can rely, who can
support the country and save it even in bard limes.

Happy Birthday!

We wish you the best things: strong bealth and force

Jor new achievements and bright ideas!

Let your life be surrounded by things that are in
accord with your beautiful name, which means LOVE!

The team of the Coiled Tubing Times: HA. Bulyka, editor-in-chief,

VV.Shklianik, commercial director, VV.Andreeu, science editor, NA.
Mikbeeva, executive secretary @
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TE3UCbl OCHOBHbIX 1OKJIAJOB 13-iit MEDXXAVHAPOHOW HAY4YHO-

NMPAKTUYECKO KOH®EPEHLIUM «KOJITIOBMHIOBbIE TEXHOJIOrMU

N BHYTPMNCKBAXXUWUHHDIE PABOTbI»
BbIMYCK 2*

ABSTRACTS OF THE MAIN REPORTS MADE DURING
THE 13™ INTERNATIONAL SCIENTIFIC AND PRACTICAL COILED TUBING
TECHNOLOGIES AND WELL INTERVENTION CONFERENCE

ISSUE 2*

OCBOBO)XAEHWUE ABAPUAHOIO JINDTA
HKT C MOMOLbIO TMAPOMEXAHUYECKOIO
TPYBOPE3A HA lN'HKT. ONnbIT PABOT

B.A. Tpery6o0s, ILIO. Iloranos (THK-BP «OpeHGypraedTh»);
b.®. Ky3uues, A.B. baripamos, M.A.JI060B, K.B. BypauH (IlrromM6ep:ke»)

B faHHOM JJOKIAJIE PACCMATPUBAECTCS YCIICITHBII
onsIT npuMeHenus F'HKT kommanuu «1LmioMoepxe»

JUI JIMKBUAAUMY TpuxBaTa mnudra HKT Ha lapmuHCcKkoM
HedTaHOM MecTOpOoXxaAecHUU THK-BP «OpeH6ypruedTh».

DTa onepanus 6bpl1a BRIIOJIHEHA KOMIUIEKCHO 32 iBe CITO:
(ppe3epoBaHUE CTOI-KOJIbIA TOPLIEBBIM (PPE3OM H OTPE3AHUE
npuxsadeHHOro mudra HKT guameTpoM 73 MM IIPpU IOMOIIU
KHBK, OCHAIEeHHO!M r'JIpOMEXaHUYECKHUM TPYOOPE30M.
BriocseicTBUM NPUXBAYEeHHBIN YOLIH 6bL1 yCHENTHO
MU3BJIEYEH U3 CKBA’KHUHBI C UCTIONBb30BAHUEM Y BT 1 JIOBUIBHOI
KOMITOHOBKH, OCHAIIIEHHOHN OBEPIIOTOM.

Otpeszanne HKT MOXeT ObITh BBIIIOJTHEHO MHOXKECTBOM
PAa3IMYHBIX CLIOCOOOB, KAXKbII N3 KOTOPBIX UMEET CBOU
MNPEUMYIIECTBA U HEJJOCTATKHY, A TAKXKE 3HAYUTEIBHO
OTJIMYAETCA OT APYTUX ITO CTOUMOCTHU. Ha CEroqHANIHUII
JIEHb HAUOOJIEE PACIPOCTPAHEH CIIOCOO KyMYIATUBHOT'O
«orcTpena» HKT crnaMu reo(pu3nydeCKuX OPraHUu3aum.

DTO HEJOPOTOH, OBICTPBIN U IOCTATOYHO 3(P(PEKTUBHBIN
METOJ, KOTOPBIN M POKO IPUMEHAETCA HA MECTOPOXIECHUAX
«OpenodypruedTe». IpyrumMu METOJAMH, JOKA3ABITUMHU CBOIO
3(PPEKTUBHOCTD, ABIAIOTCA XUMHUYECKASA U A0PA3UBHAS PE3KA.
MeToa MEXaHUYECKON PE3KU ObLI IPEJIOKEH K IPUMEHEHUIO
HUCXO/IS U3 €TO CYIMIECTBEHHBIX IIPEUMYIIECTB. DTO HAUOOJIEE
YMCTBIN Cpe3 6€3 PA3BAIBILIOBKU U 3ayCEHIIEB, TO3BOJIAIOM NI
n30eKaTh (PPE3EPOBAHUS MECTA PE3KU IEPE UCIIOIB30BAHHUEM
JIOBUJIBHOT'O MHCTPYMEHTA, OTCYTCTBUE A0PA3UBHOI'O
MaTeprana B 3aTpyoHoM npoctpancTse HKT/o6canHas
KOJIOHHA, MPEMATCTBYIOMETO U3BJIEYEHHUIO ITPUXBAYEHHOTI'O
060pYAOBAHHUA, HEYYBCTBUTEIBHOCTD K CKBAXKUHHBIM
YCJIOBHAM, CIIOCOOHOCTB KOHTPOJIUPOBATH YCIIEITHOCTD PE3KH,
BBICOKHMH IIPOLEHT YCIIENTHOCTH ONIEPALINI, IPEUMYIECTBA

cniycka Ha THKT. B pe3ynprare 3HaUNUTEIbHO COKPAIAETCS [TUKIT

PEMOHTA ABAPUITHOM CKBA’KMHBIL, TAK KAK yJ1A€TCA U30EXKATh
pononHuTenabHbIX CIIO, BeinonHsaeMblx Opuragamu KPC. Takske
HEOOXO/IMMO OTMETUTB, UTO B JAHHOM Cjiydae orpe3anue HKT
OBLJIO BO3MOXKHO JIMIIb ITOCIIE (PPE3CPOBAHUS IPEISATCTBHUS, T.C.
JlaHHAsA Pad0Ta MOIIA ObITH BBIIIOTHEHA UCKIIOYUTEIBHO

C UCTIOJIb30BaHUEM YCTaHOBKYU 'HKT.

[ komnannu «J1momMoepike» MEXaHUYECKAS PE3KA
NPHUMEHAIACH BlIEpBbIE B Poccyy. Ha cerogHANIHNI I€HDb TAKXKE
YCIIEITHO BBIITOJIHEHEI 2 oniepanuu 1o orpe3anuio HKT 89 mm B
CUTYALUAX C IPUXBATOM ITAKEPA.

* Boirtyck 1 6b11 01y01MKOBaH B xkypHasie «Bpems konriobunras Ne 4 (42) 3a 2012 rog
Issue 1 was published in the Coiled Tubing Times Ne 4 (42) for 2012
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RELEASE OF TUBING WITH STUCK
ESP ASSEMBLY BY COILED TUBING
WITH HYDROMECHANICAL CUTTER.
OPERATIONAL EXPERIENCE

V.A. Tregubov, P.Yu. Potapov (TNK-BP Orenburgneft);
B.F. Kuzichev, A.V. Bairamov, M.A. Lobov, K.V. Burdin
(Schlumberger)

The paper is about successful implementation
of tubing cutting technology performed by Coiled
Tubing department of Schlumberger. The job result
is releasing of stuck tubing with ESP assembly at
Garshinskoe oilfield of TNK-BP Orenburgneft.

The operation was done in complex and included
two runs: milling of no-go ring by junk mill

and subsequent cutting of 73 mm (2-7/8 in.)
tubing by bottomhole assembly equipped with
hydromechanical cutter. Afterwards the ESP was
successfully retrieved by workover crew using drill
pipe and overshot.

Tubing severing can be done by bunch of different
methods. Every method has its advantages and
disadvantages, along with absolutely different
pricing. Nowadays the most usable method is
explosive cutting, which normally has done by
wireline organizations. The explosive cutting
is cheap, fast and quite effective method which
is widely used by TNK-BP Orenburgneft. Other
effective options are chemical and abrasive cutting.

Mechanical cutting was proposed to TNK-BP
because of many inherent advantages: the most
clear cut without any burrs or flaring (no need to
perform additional workover run in order to mill
across the cut before overshot usage), absence of
abrasive material in tubing/casing annulus (which
could worsen the stuck situation), tolerance to well
conditions, ability to confirm success of cutting,
overall high degree of success and all advantages
of CT conveyance. As a results repair time would
be considerably decreased because of the absence
of additional workover runs. However, in this case
cutting itself could be done only after milling of
restriction. That operation could be done exclusively
by coiled tubing.

Hydromechanical cutting was done at the first
time for Schlumberger in Russia. Nowadays two
more operations were performed at 89 mm
(3-1/2 in)) tubing in wells with stuck packer.
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IIpuMeHeHnE NPEAIOKEHHON TEXHOMOrUY 1038010 THK-BP
MHOJIYYUTDb AJIBTEPHATUBHOE BBICOKOI(P(PEKTUBHOE PEIICHUE
JULS IMKBUA ALY ABAPHUH NTPH OCIOKHEHHBIX CKBA’KMHHBIX
ycaoBuax (Hanuuue npensarctsuil, ACIIO, O11oeHus Ha
HKT, KprBHU3HA CKBA>KHUHBI). [I0/Ty4EHHBINA OIIBIT MOXKET ObITh
YCIEMTHO MPUMEHEH BO MHOTHUX CXOXKUX CUTYAIIUAX HA JPYTUX
MeCcTOpOXxAcHUAX Npu npuxsatax HKT nmu BT.

CUCTEMA IntelleCT KOMINAHUU EWS

MaprtuH XeMckepk, Mapces boc u I0puit Haropaak (000 «EBC»)

B moKJ1a/1€ ONUCBHIBAIOTCSA HA3HAYEHNE CUCTEMBI U ITPUHIIUIIBL
€€ 3KCILTyaTauu. [1o Mepe NOBBIIEHUS PPIHOYHOTO CIIPOCA
HAa YCJIyTU OYPEHUS TPEOOBAHUS K CKBAXKMHAM CTAHOBSITCS
BCe O01ee CIIOKHBIMU. [17151 06€CIIEYEHN I SKOHOMUYHOM
Pa3pabOTKU CKBAXKUH TPEOYIOTCS TOUHBIE BHYTPUCKBAKHMHHBIE
paboTsL [Tpu onepanuax ¢ KOITIOOMHIOM Ba>KHBIM MOMEHTOM
ABJIETCS TOYHOE ONPEJIEIEHUE MECTOMONOXKEHU S KOMIIOHOBKU
HU32 6yprIbHOM KOJIOHHB! (KHBK), KOHTPOIbL paOOTH U
[IOKA3aTeJIEX KOMIIOHOBKU. ICIIO/Ib30BAHME YCTPOKCTB
PETUCTPAUHN JAHHBIX, TO3BOJIAIONINX 3AITHCBIBATD ITTyOUHY,
YCTBEBOE JABJIEHUE, IABJIEHUE U IPOU3BOJUTEIBHOCTD
34KAYKH, TTIO3BOJISAET MOBBICUTH KAYE€CTBO OINIEPALINI U B
KOHEYHOM UTOT'€ IOBBICUTD MTPOU3BOJUTEIbBHOCTb CKBAXKIH.
CIIO2KHBIM MOMEHTOM SBJIAETCS OOECIIEUEHUE BEICOKOTO
Ka4EeCTBA ONEPATUBHBIX 3A00MHBIX JJAHHBIX, KOTOPOE MTO3BOIAT
YCTPAHUTDb MHOT'HE HEONIPEJEIEHHOCTHU.

Kommnanus «EBC» B corpygHmdecTse ¢ Coil Services BV
pazpabdorana cucremy IntelleCT. CneninanbHO pa3dpaboTaHHAsA
KHBK nepepaet faHHbIC Yepe3 MPOBOASIINI KA0€Ib
IntelleCT, HaxOAAIUICA BHYTPU KOJITIOOMHIOBOM KOJIOHHBL
OH 0b6€eCnIeunBAET NEPENAYY ONIEPATUBHBIX JAHHBIX HA
MOBEPXHOCTD BO BPEMS IPOBEAECHUSA PAOOT.

IIpenMyIecTBaMU CUCTEMBI SIBIAETCA BO3MOXKHOCTD
KOHTPOJIA A6COMIOTHON INTyOUHBI, 4 TAKXKE 3200MHBIX YCIOBUN
(AaBJIEHMA U TEMIIEPATYPBI) C IIOMOLIBIO KAPOTAKHBIX JATYNUKOB
U JATYHUKOB JIOKATOPA MY(PTOBBIX COETMHEHN . KOMIIOHOBKY
IntelleCT MOXKHO HCIIOJIB30BATH C IIOOBIM CTAHIAPTHBIM
KOJNTIOOMHIOBBIM MHCTPYMEHTOM WJIA KOMIIOHOBKAMH
JIEKTPHUYECKOTO KapoTaxa. CJIeIOBATENBHO, IIPU ITPOBEJEHNUH
reo(PU3NYECKUX UCCIIETOBAHNN, IEMEHTOMETPUN UJIU
nepgopanuu nporagaeT HEO6XOJUMOCTD B KAPOTAKHOM
Kabene. IIpu padboTe B HAKJIOHHO-HAIIPABJIECHHBIX U
TOPU3OHTAIBHBIX CKBA)KHHAX IIPONAJAET HEOOXOAUMOCTD
B MCIIOJIb30BAHUHU 3200MHBIX TPAKTOPOB. [10 CpaBHEHUIO CO
CTAHZAPTHBIMH KAPOTAKHBIMH CUCTEMAMHU HA KOJITIOOMHTIE
JaHHAA CUCTEMA HE BHOCUT OT PAHUYEHUI IIPU ITPOBEJEHNH
onepanyil. DTa CUCTEMA YCIIEIIHO UCIIONB3YETCs B EBporie
U Ha MECTOPOXAeHUSI CEBEPHOI'O MOPSI U OOECIICYUBACT
3HAYMTEIBHBIE IPEUMYIIECTBA [/ HE(PTEra30BLIX OIIEPATOPOB.

NPOBEAEHWE MHOTOCTAAUNHOIO P
MO TEXHOJIOI'N BPS (BURST PORT SYSTEM)

C.A. 3arpannussii (Trican Well Service)

B nnonckax MeTo/10B ONTUMU3AITUNU 6prHI/I$I W 3aKAHYHNBAHUA
HCCl)TCI‘aSOBbIX CKBA’XHWH C IPUMCHCHHUECM CUCTEM JIA
MHOT'O30HAJIbBHOT'O TUZIPOPA3PhIBA IJIACTA 34 ITIOCJICIHUC }

Implementation of proposed technology allows
TNK-BP to get alternative high-effective solution
to remedy wells with complicated conditions
(restrictions, paraffin, scale, deviation). Experience
received would be very beneficial to implement in
wells with similar problems at other wellsites in case
of tubing or drillpipe stuck.

THE EWS IntelleCT SYSTEM

Martijn Heemskerk, Marcel Bos and Yuri Nagorniak
(EWSLLOC)

The paper describes the function and use of the
system.

The wells drilled today are becoming more
complex and challenging to be able to xtract oil and
gas. Precise work-over and well interventions are in
demand to economically produce these wells. With
any Coiled Tubing (CT) operation, it is paramount
to know the precise position of the Bottom Hole
Assembly (BHA) and to monitor its operation and
performance. Using a surface data logging system
that is recording depth, well head pressure, pump
pressure and rates has improved operations and
ultimately improving production. The difficult task
is to get high quality real-time data from down
hole, eliminating many uncertainties. EWS has
developed in cooperation with Coil Services BV the
IntelleCT System. The custom built BHA transmits
data through a special conductive "IntelleCT Cable”
which is installed inside the CT. This allows real-
time data to be transferred to the surface during coil
operations.

Absolute depth control through the use of
Gamma Ray and Casing Collar Locator sensors and
precise monitoring of the down hole conditions
(pressure and temperature) are benefits of this
system. The IntelleCT BHA can be connected to
any conventional CT Tool or any electric logging
BHA. Therefore as Production logging, cement
bond logs or perforating can eliminate the need for
wireline. In highly deviated or horizontal wells, this
could eliminate the need for E-Line tractors. The
system has been developed such that it doesn’t add
any limitations to CT operations as conventional
CT logging systems do. The system has been used
throughout Europe and the North Sea with great
success and provided tangible benefits for oil and
gas operators.

PERFORMING OF MULTI-STAGE
COILED TUBING FRACTURING
WITH BPS (BURST PORT SYSTEM)
TECHNOLOGY UTILIZATION

S.A. Zagranichny (Trican Well Service)

Methods of drilling and completion of oil and
gas wells with application of multi-stage hydraulic
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I'Obl CHICJIAH 3HAYUTE/IbHBIN IIPOPBIB. 32 3TO BPEMS B

Ka4ECTBE ONBITHO-TIPOMBIIIIEHHBIX PA60T OBLIIO OIIPOOOBAHO
MHOXKECTBO TEXHOJIOTUU. CJIOKHOCTU B PEAIU3ALIAN

TAKUX [IPOEKTOB KOMIIJIEKCHBIE: HAUMHAS OT IIOCTPOEHU A
I€OJIOTMYECKUX MOJEIEH, IIPOCYETA TN POAUHAMUYECCKUX
XAPAKTEPUCTUK JIJI51 BBIOOPA HANOO0IEE NOAXOASIICH
TPAEKTOPHUHU U YUCJIA 3TATIOB ['PI], TEXHUKO-TEXHOJIOTUYECKOM
OINITUMHU3AUU MHOro3TanHoro I'PIT mog KOHKpeTHBIE YCIOBHA,
JIO OIITUMMU3AITUN (PUHAHCOBBIX 3aTPAT U BIOOpA HAMbOoJIEE
3(pPEKTUBHON IKOHOMHUECKON MOJIENH, 3ABA3AHHOU B IIEPBYIO
o4depenb Ha I0ObIUY ChIPbSL.

Wunosanueii Ha poiHKe ['PITB 2012 rogy 1o npasy MOXXKHO
CUUTATh TEXHOJIOI'HUIO MHOTOCTaAUHHBIX ['PIT — BPS™ koMnanuu
OOO <«Tparikan Bemn CepBuUc». CyIHOCTb TEXHOJIOTUH
3AKJIIOYAETCS B TOM, YTO TH/IPABINYECKH AKTUBUPYEMBIE MY(DTHI
BPS™ aBASIOTCS 9aCTHIO OOCATHOM KOJTOHHBL. AKTHBALIUS
MydT u BeinonHeHHE 'PIT IPOUCXOAUT YEPE3 CIELTUATBHYIO
MAKEPHYIO KOMIOHOBKY C2C™, pa3pabOTaHHYIO /IJ1s1 pAOOTHI B
ape € pa3pblBHBIMU My(pPTaMU. CITYCK TAKEPHOH KOMIIOHOBKH
C2C™ ocymectsisieTcss HA HKT nnu komonHanyu THKT/HKT.

InaHnpoOBaHUE TEXHOJIOIMH OCYILIECTBIACTCA HA CTAANU
IUTAHUPOBAHUSA OYPEHUS, TOJOUPAETCA AUAMETD OO6CATHON
KOJIOHHBI X MY(PTBI BPS™, y4UTBIBA€TCA INTYOHMHA CITYCKA,
BBIOMPAETCSA JABJIIEHUE AKTUBAIIUN PA3PBIBHBIX IIOPTOB MY(PTEI
(25—60 MI1a), BBIGUPACTCS TUTL My(PT (LIEMCHTHPYEMBIC/HE
LEMEHTHUPYEMBIE). HEmOoCpeCTBEHHO HA CKBAXKUHE My(PTA
HAKPYYHBAETCA HA OOCAAHYIO KOJIOHHY 6€3 IPUMEHEHHUA
JIOTIOJIHUTENIBHOI'O OO0PY/JOBAHUA, B KOMITOHOBKY BKJIIOUAIOTCS
3aKOJIOHHBIE TaKepsl. [Tocsie criycka 06CaTHON KOJIOHHbBI U
AKTUBAIIMU 3aKOJIOHHBIX ITAKEPOB B CKBAKUHY CITYCKAETCS
NaKepHasa KOMNOHOBKA C2C™. ITO3UIIMOHMPOBAHUE TAKEPA
MPOUCXOAUT MO JIOKATOPY MY(PT (COCTABHASA YACTD ITAKEPA).
[Takep repmeTU3upyeT MyPTy C JByX CTOPOH. KOHCTpYyKIIHS
MIAKEPA UMEET CIICIIUAJIBHBIHN «(PPAK-TIOPT», Y€PE3 KOTOPHIA
MPOUCXOAMT NOAA4Y4A KUJKOCTU U IPONITaHTA. CHAYAJIA ITAKED
OIIPECCOBBIBACTCS BAVTYXOM» YACTHU OOCAJHOM KOJIOHHBI, 32TEM
CMEIAETCA Ha 30HY MY(THL [Ipr nogave sKUAKOCTHU U CO3LAHUH
OIPEJENIEHHOTO AABJIEHUA IIPOUCXOIUT PA3PBIB IIOPTOB MY(PTHI
Y JKMJIKOCTD C IIPOIIAHTOM MOJAETCA B IIACT. I10 3aBeprieHnn
MPOAABKHU IIPONITAHTA B IUIACT ITAKEP CMENTAETCS BBIIIE
I10 KOJIOHHE B «IVIYXYIO» YACTh, IIE€ IPOUCXOAUT OOpaTHAA
LUPKYJISLIASA IS IIOJTHOM OTYMCTKU «ppak-nopra» 1 HKT.

ITo 3aBEpIIEHNH ITPOMBIBKH AKEP CMEIAETCA BBIIIE K
UHTEpPBAIY cieayoomen My ol TorHax I'PIT Ha mydTy BPS™
HE OI'PAHUYCH.

INocne 3aBepIIeHUA BCEX ONIEPALINMHI U U3BJIEYEHMA ITAKEPA
B 9KCIUIYATALIMOHHOM KOJIOHHE HE OCTAETCS IIPOINITAHTA —
HOPMAJIM3A111A 326051 U IIPOMBIBKA CKBAKUHBI HE TPEOYIOTCH.
Hy»XHO OTMETHUTD, YTO HEOCTIOPUMBIM IIPEUMYILECTBOM
SIBJISIETCS TOT (PAKT, YTO JUAMETP OOCAAHOM KOJIOHHBI OCTAETCS
IIOJIHOIIPOXO/AHBIM, TAK KAK BHYTPEHHUU JUAMETP MY(PThI pABEH
JAUAMETPY KOJOHHBL HeT HEOOXOAUMOCTHU B pa36ypUBAHUHN U
U3BJICYCHUU KOHCTPYKTHUBHBIX 3JIEMEHTOB KOMIIOHOBKH (CE/IIA,
11APbI), IOCKOJIBKY B IAHHOM TEXHOJIOI'MH OHU OTCYTCTBYIOT.

Ha cerogusamnuii geHs B PO nposeneHo nopsaka 16 CKBaXUH
I'PTI c npuMEHEHHEM JAHHOU TEXHONOIUN. I1epBbIii MUIOTHBIN
MIPOEKT Ha TeppUTOPHH PP 6b11 pean3oBaH Ha CaMOTIOPCKOM
MECTOPOXACHUU JJouepHero oomectsa THK-BP
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fracturing (HF) systems have been significantly
advanced during the recent years. A large number
of various technologies have been tested in the
framework of pilot projects. The difficulties
connected with such projects are complex: starting
from reservoir characterization, estimation of
fluid-bearing characteristics for selection of the
most suitable trajectory and number of HF stages,
engineering and technological optimization of
multi-stage HF according to specific conditions, on
out to cost optimization and selection of the most
effective economic model connected primarily with
raw materials extraction.

BPS™ multi-stage HF technology developed by
Trican Well Service Ltd. can be justly considered
as one of the main innovations on HF market in
this year. The main point of the technology is that
hydraulically actuated BPS™ collars form the part
of casing string. Activation of collars and realization
of HF is performed through a special C2C™ packer
assembly designed to operate in combination with
collars containing pre-milled ports. Lowering of
C2C™ packer assembly is performed using a tubing
string or a combination of coiled tubing/tubing
string.

Planning of technology implementation starts
on the stage of drilling design. During this stage
the diameter of casing string and BPS™ collar is
chosen, the activation pressure (3,625—8,700 psi)
for collar’s burst ports is selected and the type of
collars (cemented/non-cemented) is picked. At the
wellsite a collar is mounted on casing string without
utilization of extra equipment, casing packers are
inserted into assembly. After casing string is run
into well and casing packers are activated, C2C™
packer assembly is also lowered into well. Packer
positioning is controlled by casing collar locator
(packer’s component). Packer pressurizes the collar
from both ends. Packer’s design comprises a special
«rac port», through which fracturing fluid and
proppant is injected. At first, packer is pressurized
in the «dead-end» part of casing string, after that
itis moved to collar zone. Shortly afterwards the
injection of fracturing fluid is started. The BPS™
collar is pressured up causing the ports to burst at
their designated pressure point, and allowing the
fracturing fluid to be pumped into formation. After
the injection of proppant into formation is over, the
packer is moved upwards to the «dead-end» of the
casing string where reverse circulation is performed
in order to completely clean out the «frac port» and
the tubing string. After cleanout process is finished,
the packer is moved up towards the next collar. HF
tonnage for BPS™ collar is unlimited.

After all operations are over and the packer is
pulled out of hole, no proppant remains inside the
production string. There is no need in bottomhole
cleaning and well cleanout. It should be mentioned
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«CamoTnopHedTeras». I'PT1 Ha HOBBIX CKBA)KUHAX U
ckBaxxnHax 35C ¢ 06cagHOM KOJIOHHOM 114 MM C COBMECTHBIM
UCIIOJIb30BAHMEM JIBYX cucTteM BPS™ 1 C2C™ co crrycKoM Ha
HKT. Bcero Ha TEKYIIUI MOMEHT BBIIIOJHEHO 7 CKBAXUH C

5—7 3TalaMH HA OJHY CKBAXKHUHY. CPDEAHNN OObEM NPOMNMIAHTA
cocrasuil 30 T HA OAHY 30HY.

CneayonyuM 3TarnoM Pa3BUTUSA TEXHOJIOTUH B PD
IUIAHUPYETCA CITYCK KOMIIOHOBKU U 1poBeaeHue ['PIT ¢
npumeHenueM 'HKT ¢ Tunopazmepom 73 MM B KOMOMHAITUHN
¢ HKT (4T0 AABIsI€TCA CTAHAAPTHOU onepanuei B CEBEpHON
Amepuxe). CraniapTHbii 6apadan THKT 1o3BoIsieT BMECTUTD
OKOJIO 1500 M THOKOM TyOBI TUTIOPA3MEPOM 73 MM, IOITOMY JIJIS
JOCTHKEHUS HY KHBIX ITTyOUH TpebyeTcs coequHenue ¢ HKT
TAKOT'O JKE JUAMETPA C HOMOIIBIO CIIEIIUAIBHO Pa3paboOTaHHOTIO
JUIS TAKOM ONEPAIIUH BPAIAIOMIErOCA NEPEBOAHUKA. JITUHBI
I'HKT Tem HE MeHEe OCTATOYHO 1151 npoBeaeHus CI1O B
TOPU3OHTAIBHOM UHTEPBaJIE 6€3 NoTephb BpemeHu Ha CIIO ¢
o6braubIMU HKT. Bosee Toro, ycrbeBoe o6opynosanue THKT
MO3BOJISIET OCYIIECTBIISATD KOHTPOJD JABJIEHH B CKBAXKITHE
IPH IIPOBEIEHNUH NTOCIEN0BATENbHBIX ' PIT 1 oniepariiii mo
LUPKYIALUH, 9TO OCOOEHHO BA’KHO HA CKBA’KMHAX C BBICOKUM
IUTACTOBBIM JIABJICHUEM.

NMEPBbIN ONbIT KONTIOBUHIOBOIO BYPEHUSA
BOKOBbIX CTBOJ10B HA AENPECCA B PYI
«NMPON3BOACTBEHHOE OBbEAVNHEHME
«BEJTIOPYCHE®DTb»

H.A. JemaHeHKO, 10.A. ByTos, A.H. borarko, I1.B. PeBakoB
(berHUIINHed T PYII JIpOM3BOACTBEHHOE OO'BEJHHEHHE
BbenopycHedTH»)

DaKTOPBL, OO6YCJIOBIEHHBIE HEOOXOJUMOCTBIO
OO'BEKTUBHON OLICHKU X4APAKTEPUCTUK U KAYECTBEHHOT'O
BCKPBITHS IPOAYKTUBHBIX IJIACTOB, 4 TAKXKE CHUXKEHUS
BEPOATHOCTU OCJIOKHEHUH MTPU 3aKAHUYNUBAHUY CKBA’KWH HA
MECTOPOXACHUAX Pecrybnuku bemapycs, onpeennm Kypc
PYII dIpOU3BOACTBEHHOE OOBEAUHEHUE «BeIOpPyCHEPTE> HA
Pa3BUTHE TEXHOJIOTUU KOITIOOMHIOBOI'O OYPEHM S CKBAKHUH
HAa CTIPECCUTL

JIJ1sl peanmn3atuii 3TON TEXHOJIOIMU MUPOBBIE JIMJIEPHI
HEPTECEPBUCHOI'O PBIHKA CETO/IHS UCTIONb3YIOT KPYITHBIE
JIOPOTOCTOAIINE KOMIUIEKCHI OOOPYAOBAHU S, TO3BOJIAIONINE
BBIIIOJIHATD PA6OTHI B IUPOKOM CIIEKTPE I'€OJIOTO-TEXHUUYECKHUX
YCJIOBUHU PA3IMYHBIX PEFMOHOB IVIAHETHL C y4eTOM
HUCTOIIEHHOCTH HEPTAHBIX MECTOPOXKJEHNH Peciybmnku
bBenapych, HAXOAAIINXCA HA TTO3AHEN CTAANUU PA3pabOTKH,
B PVII JIpOM3BOACTBEHHOE OObeIUHEHHE «BETOPYCHEDTH>
Ha JAHHOM 3TaI1le Oblj1a pa3padoTaHa U YCIEITHO
anpo6UPOBAHA TEXHOJIOIHA KOJNTIOOMHI'OBOI'O OYPEHHS HA
JENPECCHUH, UCKJTIOUAIONA HEOOXOAUMOCTD UCTIONIb30BAHUSA
CHENUATN3UPOBAHHBIX 3JIEMEHTOB LIUPKYJIALTMOHHON CUCTEMBI
U IIPOTUBOBBIOPOCOBOrO 060pyAOBaHUA A1 ciiycka KHBK B
CKBAXXUHY ITOA 1aBaeHueEM. [Ipu OypeHnH 6bl1a UCTIONIb30BAHA
pa3paboTaHHas CXeMa OOBA3KU OOOPYIOBAHMA, ITO3BOJIAION A
CO3/JaBATh ACTIPECCUIO HA TUIACT ITYTEM A30THPOBAHUA
HEPTH KAK B CKBAXKUHE YEPE3 JOMOTHUTEIBHOE KOJIBLIEBOE
IPOCTPAHCTBO MEXY OOCAAHON U TN(PTOBOH KOTOHHAMHU, TAK
U HETIOCPEACTBEHHO B AJIEMEHTAX UPKYIALTMOHHON CUCTEMBI

AIN REPORTS MADE DURING THE 13™ INTERNATIONAL SCIENTIFIC AND PRACTICAL COILED TUBING TECHNOLOGIES AND WELL INTERVENTION CONFERENCE

that one of the main advantages of this technology
is connected with the fact that casing string
diameter remains internal flush since the collar ID is
equal to string diameter. There is no need in drilling-
out and removal of packer’s structural units (balls,
saddles) since the technology is free of them.

Up to date in Russian Federation 16 HF operations
have been performed with utilization of new
technology. The first pilot project on the territory
of Russian Federation was implemented at
Samotlorskoe field of TNK-BP Samotlorneftegas.

HF operations are performed in new wells and
sidetracks with casing string of 4-1/2 in. Both BPS™
and C2C™ are used jointly. As of current date a
total of seven wells (5—7 stages per well) have been
stimulated with the help of new technology. The
average volume of proppant has amounted to 30
tons per zone.

The next planned stage of technology
development on the territory of Russian Federation
will be connected with lowering of packer assembly
and performing of HF with utilization of 2-7/8 in.
coiled tubing in combination with tubing string
(which is a standard operation in North America).
Standard reel allows to have around 1,500 m (4,920 ft)
of 2-7/8 in. coiled tubing spooled on it. That’s why
in order to reach required depths it is necessary to
connect coiled tubing with a tubing string of the
same diameter with the help of custom designed
rotating sub. Nevertheless, the length of coiled
tubing is enough for trips in horizontal intervals
without loss of time associated with standard
tubing strings. Moreover, coiled tubing wellhead
equipment allows monitoring of downhole pressure
during sequential HF and circulation operations,
which is especially important for wells with high
formation pressure.

FIRST EXPERIENCE OF
UNDERBALANCED COILED TUBING
DRILLING OF LATERAL HOLES AT RUP
PO BELORUSNEFT

N.A. Demyanenko, Yu.A. Butov, A.N. Bogatko,
P.V. Revyakov (BelNIPIneft, RUP PO Belorusneft)

The development of underbalanced coiled tubing
drilling technologies at RUP PO Belorusneft is
connected with the necessity of objective evaluation
and high-quality drilling of formations, as well as
avoidance of problems during completion of wells
at the fields of Belarus.

In order to apply this advanced technology major
oilfield service companies use large and expensive
sets of equipment, which allow performing of
drilling operations under various geological
and technical conditions of different regions
of our planet. Taking into account the depleted
state of many mature oilfields on the territory
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C IIOC/IEAYIOWIEH ITOAAYEN I'A30KUIKOCTHOM CMECU Yepes
KOJITIOOMHTOBYIO TPYOy Ha 32001
Bcero 6pu11 BBITIOIHEHBI 2 CKBAXKUHHBIE OIEPAIIHU C OOITUM
06 beMOM 6ypeHuUs 118 M. B mporiecce BCKPBITUS NPOAYKTHBHBIX
OTVIOKEHHH JENPECCUs IO AEPKHUBAJIACH HA yPOBHE 1-5 MIIa.
HIcrIBITaHUS TEXHOJIOTHMU KOJIITIOOMHI'OBOT'O 6YPEHUS C
JIETIPECCUEN HA TIJIACT MOKA3AIU CJIEAVIONINE €€ IPEUMYINECTBA
10 OTHOIIEHUIO K TPAJUITHOHHON TEXHOJIOTUH IIEPBHYHOI'O
BCKPBITHS:
* YBEJTMYEHUE MEXAHUYECKON CKOPOCTU ITPOXOJKHU B
KapOOHATHBIX KOJUIEKTOPAX B 2,5—3 pPasa;
* [IOJIyYEHME YITIEBOJOPOAHOTO CBIPhS B IPOLIECCE OyPEHUS,
* YBEJIMYEHHE JICOUTA CKBAKHUHBI B 2 pa3a.

COBPEMEHHbIE TEXHUYECKME CPEACTBA ANA
HAMNPABJIEHHOIO BYPEHVA CKBAXKUH,
B TOM YUCJIE HA AENPECCN

C.A. ArpymkeBu4 (C3AO <HOBHHKA»)

CucreMa HarpasyieHHOro 6ypenus CHB89 npenasHadena
JUISL yIIPABJISIEMOT'O 6YPEHM S BCEX TUIIOB CKBAXKUH, OOECIICUCHU
KOHTPOJISI BHYTPUCKBAXKUHHBIX TAPAMETPOB U ONIPEAEICHUS
nonoxeHusa KHBK B pexxuMe peasibHOIO BDEMEHU.

CHB89 MOKET BBIITYCKATHCS B TUIIOPA3MEPAX 73 MM, 76 MM
nnu 89 MM 1 OOECTIEUUBAET U3MEPEHUE, TIEPEIATY, PETUCTPALIUIO
Y BU3YAJIM3ALNIO CIEAYIOMINX IAPAMETPOB: 43UMYTAJIbHOIO
Y 3EHUTHOTO YIJIOB, YITIA YCTAHOBKU OTKJIOHUTEJIS, TABICHUS
BHyTpu KHBK, n1asnenus Ha 3a60€, HAarpy3Ku Ha I0JIOTO,
BUOPALH, TEMIIEPATYPBL U TAMMA-U3/Ty4EHUS.

C3AO «HOBHUHKA» pa3pabaTbIBAET U U3TOTABIUBAET
KOMITOHOBKH C 3JIEKTPUYECKUM U THIPABIMYECKUM KAHAJIOM
cBsa3u. Cucrema CHB89 nnogrBepnia CBOIO paboTOCIOCOOHOCTD
B PAJIE CKBAJKMHHBIX UCIIBITAHUI. B TeueHHe IByX MTOCJIEJHUX
JIET OB TPOOYPEHBI 7 OOKOBBIX CTBOJIOB. MAKCUMAJIbHAS
JUIMHA IPOGYPEHHOTO 6G0KOBOI'O CTBOJA COCTaBIIIA 176 M.

Kpome CHES89, npeanpuatusamu ['pynnbst O] MOXET OBITh
MOCTABJIEH KOMILJIEKC KOITIOOMHTOBOI'O OOOPYIOBAHUA [
HAIIPABJIEHHOT'O OYPEHMUSA, B TOM YHCJIE B YCJIOBUAX JIEIPECCUN
H4 IPOJYKTUBHBIN IIJIACT: KOJITIOOMHI'OBbIE YCTAHOBKH, YCO,
MPOTHUBOBBIOPOCOBOE OOOPYAOBAHUE, HACOCHBIE YCTAHOBKH U [IP.

BYPEHUE HEPEHTABEJIbHbIX CKBAXXVH MNPU
NMOMOLL KOJITIOBUHIA, ONbIT NPUMEHEHUA
TEXHOJ10IN'M HA IO)KHO-KUTAUCKOM MOPE

Hopa3sau b A Kagup (PETRONAS Carigali Sdn Bhd); J:xox Pu3an [J:keHu
(JIlxroMmGepsKe»)

VCTaHOBUBIIUECS U OTHOCUTEIBHO BBICOKHE II€HBI HA HEPTH
U IIPHUPOJHBIN I'a3 CTAHOBATCS IPUYUHON OE€CIPELIEIEHTHOTO
YPOBHSA O6YPOBOI AKTUBHOCTU M MPUMEHEHM I MTHHOBAITUOHHBIX
METOJOB MAKCUMAIBHO BO3MOXKHBIX OObEMOB YIVIEBOJIOPOIOB
B MUHHUMAJIbHBIE CDOKU. BO3pOCIINH CIIPOC HA TPAUIITHOHHBIE
OYPOBBIE YCTAHOBKU, UCTIOIb3YEMBIE 17151 BBITIOJTHEHU S
OpOrpamMm 6ypeHUs1, HOACTETHYIN IIECHBI HA UX YCITYTH
U CHU3WJIN OOHIYIO IOCTYIHOCTb. DTO IIPUBEJIO K TOMY,
YTO OIPABIATHh UX IPUMEHEHHE HA MECTOPOKIECHHUAX C
HEOONBITUMH U ITAJAI0IIUMHA OObEMAMU JOOBIYU CTAHOBUTCSI
HEBO3MOXHO. Hepa3paboTaHHbBIE paHEE 3a11AChI ITUX
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of Belarus, specialists of RUP PO Belorusneft
have developed and successfully tested the
technology of underbalanced coiled tubing
drilling. This technology eliminates the need to
use specialized elements of circulation system
and blowout equipment during the process of
bottomhole assembly (BHA) snubbing. Newly
developed equipment hookup system was used
during the process of drilling. It allows to create
underbalanced conditions (by means of oil
nitrogenization) both in the well (through annular
space between production tubing and casing
string) and in the elements of circulation system
with subsequent injection of gas-liquid mixture
using coiled tubing string.

Two (2) well intervention operations were
performed with a total of 118 m (387 ft) drilled.
Differential pressure during the process of pay
zones drilling was maintained at the level of
1-5 MPa (145725 psi). Field tests of underbalanced
coiled tubing drilling technology showed a number
of its advantages as compared to conventional
drilling technology:

* penetration rate in carbonate reservoirs increased
by 2.5-3 times;

* production of hydrocarbons takes place during
the drilling process;

« well flow rate increased twofold.

UP-TO-DATE FACILITIES FOR
DIRECTIONAL DRILLING OF WELLS,
INCLUDING UNDERBALANCED
DIRECTIONAL DRILLING

S.A. Atrushkevich (CJSC Novinka)

SNB89 Directional Drilling System is intended
for controlled drilling of all well types, monitoring
of downhole parameters and real-time BHA
positioning.

SNB89 system can be manufactured with
diameter of 2-7/8 in., 3 in. and 3-1/2 in. It provides
for measurement, transmission, recording and
visualization of the following parameters: azimuth
and zenith angles, whipstock orientation angle,
BHA internal pressure, bottomhole pressure, weight
on bit, temperature, level of vibrations and gamma-
ray activity.

SZAO Novinka develops and manufactures
systems with both electrical and hydraulic
communication channels. SNB89 system
confirmed its efficiency in a number of well tests.
Seven (7) laterals have been drilled with the help of
this system in the last two years. The longest drilled
lateral has a length of 176 m (577 ft).

Apart from SNB89 system the companies of
FID Group are able to deliver a set of coiled tubing
equipment for directional drilling (including
underbalanced one): coiled tubing units, process
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UCTOIIEHHBIX MECTOPOXK/ICHUI, OCTAIOUUECS TEOPETUUECKU
JOCTYIIHBIMU, UMEIOT TAKUE OOBEMBIL, UTO UX PA3Pa0OTKA OyJIeT
PEHTAOENBHOMN TOIBKO IIPU UCIIOIb30BAHUY OEPEXKIUBBIX
METOIUK.

Ha MHOTHX MECTOPOXK/ICHUAX JOOBIBAIOMINE KOMIIAHUH
06XOAAT (HAMEPEHHO TN HEHAMEPEHHO) IPOAYKTUBHBIE
30HBI B IIPOLIECCE TEPBUYHON PAa3pabOTKH, (POKYCUPYICH
JIMIIb HA CAMBIX JIVUIIUX NPOAYKTUBHBIX UHTEPBAIAX. JOCTYII
K OOOM/ICHHBIM PAHEE MIJIACTUHYATHIM IIJIACTAM MOKET ObITh
3KOHOMUYECKU ITPUBJIEKATEIBHBIM, OTHAKO TAUT B CEOE
BO3MOKHBIE OITACHOCTHU. OCOOEHHO 3TO XAPAKTEPHO /I
MOPCKHUX MECTOPOXK/IECHUI, ITI€ IPUCYTCTBYIOT CTAPBIE MOPCKHE
IIAT(POPMBI U IKCILTYATAITMOHHBIE KOJIOHHBI «B BO3PACTE».

KonTiobunrosoe 6ypenue (KB) ele TOIbKO HAUMHAET
OPOSABIATH CE6S B YCIIOBUAX MOPCKUX MECTOPOXKICHUI.
MHOXECTBO OAMHOYHBIX ITIPOEKTOB OBLIIO PEATU30BAHO B
3TOM HaNpaslIeHUN. OTHAKO CTPEMJIEHUS IPOTECTUPOBATD
TEXHOJIOTHUIO HA CEPUM CKBAXKUH [IJIs1 BBIICHEHH S €€
MNOTEHIIUAJIBHBIX BO3MOKHOCTEN HUKTO HUKOTI/IA HE ITPOSBIISIL
MectopoxaeHuns B BOgax KOXHO-KUTaNCKOTO MOPS UMEIOT
OI'POMHOE KOJIMYECTBO CKBAKUH, TOAXOAANINUX JIJIS IPOBEICHUA
OLIEHOK 1 TECTUPOBAHNA TeXHONOIUU Kb. Bce onn nmeror
UHMPACTPYKTYPY, KOTOPas (M3-34 INTYOUHBI BOJ U MOPCKUX
YCIIOBUT 3KCIUTYaTAIUH) TPEOYET UCIIOIb30BAHUA OOJIBITNX
U IOPOTOCTOAMNX OYPOBBIX YCTAHOBOK JIJIS1 OYPEHUS MIIN
PACKOHCEPBALIMY CKBAKHUH. TEXHUYECKHU JOCTYII K CKBAKMHAM
MOYKHO NONIy4UTh IyTeM KB ¢ OypOBBIMHU ITApAMETPAMU,
TUNWYHBIMUA JIJI1 IPYTUX IIPOEKTOB, I7I€ MIPUMEHAETCA OypEHNUE
Ha KONTIOOUHTE. K TPYAHOCTAM JAHHOTI'O MHUJIOTHOI'O IMTPOEKTA
MOKHO OTHECTU TEXHUYECKUE TPEOOBAHUSA K OOOPYAOBAHHIO
U YCTAHOBKE NOCJIEAHETO, 9(P(PEKTUBHBIN BBIXO/] 3 OOCATHOM
KOJIOHHBI, 4 TAK)KE MOAJIEPKAHUE CTAOMIBHOCTH CTBOJIA B
ciy4dae 6ypeHUS U 3aKAHUYMBAHUS 6€3 O6CAIKU.

OCHOBHA4 LEJIb JAHHOTO IMMUJIOTHOTO IMPOEKTA 3aKJII0YAETCS
B IIPOJIBUOKEHNH ITIPOBEPEHHON TEXHOJIOTUU HA PBIHKE
mesrboBOoro 6ypenus. Kb no3BossieT ojy4darb JOCTYII K
OOOMIEHHBIM PAHEE HEOOJIBIINM 34I14CAM YITIEBOIOPOJOB
9KOHOMHYECKH 3(PPEKTUBHBIM CIIOCOOOM, 4 TAKIKE
NPEJOCTABJIAET AJIBTEPHATUBY TPAJUIIMOHHBIM METOJUKAM
OypeHust. CKBAKUHBI-KAH/INU/IATHI ObLIIY BBIOPAHBI COIVIACHO
SKECTKOMY IVIAHY PabOoT C LIEJIbIO HEBBIXO/A 34 PAMKH OOBIYHBIX
npusoxkeHui Kb, 4To rapaHTHpOBaJIo 66l BO3MOXHOCTD
UCIIOIb30BAHUS KDUBOM OOYyUYEHUSI U IIOJTyYEHHOMU
MHMOPMALIMU HA TIPOTAKEHUHN BCETO ITPOEKTA U IOCTUKEHU A
TIOCTABJICHHBIX 11CJICI.

B pa6ore 6yIeT 1aHO OIHCAHUE ITPOLECCOB IOATOTOBKH
Y BBITIOJTHEHUA PA6OT IO ITPOEKTY (4 CKBAKUHBI B FOXKHO-
KuTaricKkoM MOPE), 4 TAKIKE IIOJIYYCHHBIX PE3Y/IBTATOB U
CIIENIAaHHBIX BBIBOJIOB. KpOMe TOro, 6yA€T MPEIOCTABICHA
MHMOPMAIIUA O BTOPOI (pa3e KAMIIAHUU 11O NposeaeHuIo Kb.

BHYTPUCKBAXUHHbIA UHCTPYMEHT AN
PABOTbI B TOPU3OHTAJIbHbIX CKBAJKUHAX
N BOKOBbIX CTBOJIAX

10.H. IlITaxoB («<HIIII «<POCTOKTEX HOTOTH»)

B goKIa/1€ pACCKA3BIBAETCS O HOBBIX pa3paboTkax «HIIIT
«POCTOKTEXHONIOINN», BHYTPUCKBA)KMHHOM HHCTPYMEHTE

AIN REPORTS MADE DURING THE 13™ INTERNATIONAL SCIENTIFIC AND PRACTICAL COILED TUBING TECHNOLOGIES AND WELL INTERVENTION CONFERENCE

interface units, blowout equipment, pumping
units, etc.

DRILLING THE UNECONOMICALLY
OFFSHORE RESERVES WITH COILED
TUBING, CASE HISTORY FROM SOUTH
CHINA SEA

Norazan B A Kadir (PETRONAS, Carigali Sdn Bhd);
John Rizal Jenie (Schlumberger)

The sustained and relatively high value of oil and
natural gas has resulted in an unprecedented level of
drilling activity and implementation of innovative
methods to recover as much hydrocarbon as
possible, and as quickly as possible. The resulting
demand for conventional drilling rigs for programs
has forced the rates high and the availability low,
making use of the units difficult to justify for use
in declining fields with less significant amounts
of recoverable product. The by-passed reserves
remaining accessible in these depleted fields exist
in volumes worthy of pursuit, but must be done
economically.

In many fields, operators, either intentionally or
unintentionally, bypass pay zones during initial
development by focusing only on the best zones.
Accessing bypassed thinly laminated formations
can be economically attractive but poses several
challenges, especially due to aged platforms
and completion string in place, also offshore
environment is adding its own challenges.

Coiled Tubing Drilling (CTD) has yet to establish
itself in an offshore environment. Numerous one-
off projects have been tried, but commitment was
never made to a number of wells to see through
the learning curve and realize the potential of the
application. Offshore South China Sea have a huge
quantity of candidates on existing installations,
installations that, due to water depths and sub sea
conditions require large, expensive rigs to drill or
re-enter wells. Technically the wells can be accessed
with coiled tubing with drilling parameters seen
regularly in other projects. The challenges for this
pilot project will be equipment specification and set
up, efficiently exiting the casing, and management
of wellbore stability in open hole drilling and
completion techniques.

The main objective of this pilot project is to bring
proven technology to offshore environment to
access small bypassed reserves economically and
provide an alternative to conventional drilling. The
well candidates were selected with strict work scope
to avoid going beyond the regular CTD application
to ensure learning curve and lessons learned can be
implemented throughout the project and achieve
the objective.

This paper will described the preparation,
execution, achievement and lessons learned from }
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JULS1 pabOTBI B OOKOBBIX CTBOMAX YIII-54 (YCTPOUCTBO
IIOBOPOTHOE I'upasan4deckoe), ITKI-54 (mepeBogHUK
KPHUBOU I'MIPABJIMYECKUN), UHCTPYMEHTE I UCCJIEAOBAHUA
T'OPU3OHTANbHBIX CKBAXKUH CI'K-45 (coepyuHuTENDb
reo(pU3nIeCKUit KOMOMHUPOBAHHBILT).

JlaeTcs KpaTKOE OMMMCAHUE BBIIENIEPEUYNCIEHHOIO
MHCTPYMEHTA, €I'0 XaPAKTEPUCTUKU U OIBIT IPUMEHEHUS.

MPOXOXXAEHUE CKBA)XUHHbIM TPAKTOPOM
15 562 METPOB B CKBAXKVHE C BOJIbLUM
HAKJIOHOM CTBOJIA. CJTYHAU U3 NPAKTUKN

K. KupcaHos, A.JIsamuH, P. I'yceasHuKOB, Credan EdQayna,
Anexc MaxkKert, Puk Kpuct (Welltec)

BameMy BHUMAaHUIO NIPEIATACTCA CIydal U3 HEJABHEN
MHPAKTUKH, B XOZI€ KOTOPOTO OBLIT HIOCTABJIEH MUPOBOU PEKOP/]
IO MTPOXOK/IEHHUIO PACCTOAHUS 15 562 M
B HAKJIOHHO-HAIIPABJIEHHOU CKBAKUHE C ITIOMOIIIBIO
CKBaKMHHOTO TPaKkTOpa KoMmnanuu Welltec® npu gocTaBke
reo(pU3nIEeCKUX NPUOOPOB U CKBA’KUHHOM aNIIapaTyPBL

B anpesne 2012 roga B npolriecce OypeHus OJHOM U3
CKBaKMH FOpPXapOBCKOTro HE(PTETA30KOHJEHCATHOTO
MECTOPOXK/CHUS IPOU3OMIET IPUXBAT 6yPOBOI KOJIOHHHL,
[IPEIIIOIOKUTEIIBHO, HA TITy6uHE 6950 M. CKBAKUHHBIH
reo(pU3NIECKUN TPAKTOP UCIOIb30BAJICS JJIs1 JOCTABKH
MIAIEYHOM TOPIEBI CO B3PBIBYATKOM BECOM 2,5 KI'B
TPOTUIOBOM IKBUBAJIEHTE C LEIBIO TUKBUIAIIUU IIPUXBATA.
Takor cnoco6 JOCTABKU ObLIT OOYCJIOBJIEH OOJIBIINUM YIJIOM
HAKJIOHA CTBOJIA CKBA’KMHBI, 4 TAKXXE MUHUMAJIBHBIM U
MaKCHMaJIbHBIM IIPOXOHBIMH JUAMETPAMU OYPOBOH
KOJIOHHBI (65 MM 1 121 MM COOTBETCTBEHHO), KOTOPbIE JIe/IA/TN
TpakTOp KoMrnaHnuu Welltec® Tunopasmepa 2 Y% qrorma
€TMHCTBEHHO BO3MOXXHBIM CPEJICTBOM, ITO3BOJIAIONIM
06€eCIEYNTDb UJIEATBHBIN KOHTPOJIb ITTyOUHBL

B o611et CJI0KHOCTH 6B IPOBEAECHDBI TPU
CITyCKO-TIOJTbEMHBIE ONIEPAIIUU, OHA — C TIPHOOPOM-
MPUXBATOONPEAEIUTENEM U IBE OCTATBHBIE — C MIAMMEYHBIMHA
TOPIHEAAMH, MAKCUMAJIbHAS INTYOMHA JOCTABKH IIPU 3TOM
cocrasmia 6936 MeTpoB. Kak yke rOBOPUIIOCH BBIIIIE, 3TO
ObLITAa HAKJIOHHO-HAIIPABJIEHHAA CKBA’KMHA C MAKCUMAJIbHBIM
yIiIoM 89 rpaJlyCoB U IMTyOUHOI IO CTBOJTY 7025 M. IyOHHa,

C KOTOPOU HEOOXOANMO OBLIO UCIIOIB30BATh TPAKTOP

JUISL JOCTABKU IIPUOOPOB U OOOPYIAOBAHU S, COCTABJISIIA
OKOMO 2230 M. ITepBbIN CITYCK ObLJI 3aBEPIIEH YCIIENTHOMN
WHUIUAITUEH TOPTIEIbI HA TITyOHHE 6936 M, PACCTOSTHHE,
NPOUJEHHOE C HIOMOMIBIO CKBAXXUHHOI'O TPAKTOPA, COCTABUIIO
4940 m. Tak KaK B pe3yJIbTaTe CPadaThIBAHUS IIEPBOH
MIANIEYHOU TOPIEbI OCBOOOX/ACHMS 6y POBOI KOJIOHHBI

HE IIPOU3ONLIO, OBIIO PEIMIEHO IIPOBECTH BTOPOH CITYCK C
NPUXBATOOIIPEAENINTENEM. B pe3yiprare B IPOLECCE BTOPOIT
CIIO ¢ OMOMIBIO CKBA’KUHHOI'O TPAKTOPA OBLJIO IPOUJEHO
BHYIITUTEIBHOE PACCTOSTHUE B 6833 M. TpeTHit (M MOCICTHUIM)
CIIYCK OBbLJI JOCTABKOH €I11€ OJJHOM MIAIIECYHOH TOPIIE/bI

C IIOMOUIBIO TPAKTOPA HA ITTyOHHY 5990 M.

C MOMOMIBIO TPAKTOPA HA 3TOT PA3 YAAIOCh IPEOAOJIETD
3789 M. B pesynbraTre CpadbaTbIBAHUA TOPIIEABI 6y POBBIE TPYObI
OBLII OCBOOOK/ICHBI.

this 4 wells pilot project in offshore South China Sea
and what will be done in 2nd phase CTD campaign.

DOWNHOLE TOOLS FOR OPERATIONS
IN HORIZONTAL AND LATERAL HOLES

Yu.N. Shtahov (RosTEKtechnologii)

New developments of NPP RosTEKtechnologii:
UPG-54 downhole tool for operations in lateral
holes (hydraulic rotating unit), PKG-54 (hydraulic
bent sub), SGK-45 downhole tool for operations
in horizontal holes (hermaphroditic geophysical
connector).

The report includes short review of the above-
mentioned equipment, description of their
specifications and case records.

TRACTORING 15,562 METERS IN
A HIGHLY DEVIATED WELL,
A CASE STUDY

K.Kirsanov, A. Lyamin, R. Guselnikov, Stefan Eflund,
Alex McKay, Rick Crist (Welltec)

This presentation will tell about a world record
that was recently achieved in Russia for the longest
distance tractored in a highly deviated well with
utilization of Well Tractor®.

In April, 2012, a customer got stuck with the
drill pipe at around 6,950 m (22,800 ft) depth
while drilling a well in Yurkharovskoe NGKM
field located in West Siberia. An e-line tractor
was applied in this operation to convey the
colliding tool with 2.5 kilos of TNT. The choice
of conveyance technology was based on a highly
deviated well (up to 89°) with a min. ID of 65 mm
(2-4/7 in) and a max. ID of 121 mm (4-3/4 in)),
which made a 2-1/8 in. tractor ideal to operate
through the deviation and provide accurate depth
control during the operation.

Three runs were performed: one with a free point
indicator tool and two with colliding tool being
tractored to a max. depth of 6,936 m (22,756 ft),
successfully detonating at every run. The well was
highly deviated with max deviation 89° and TD of
7,025 m (23,048 ft). Tractoring start depth was at
around 2,230 m (7,316 ft). On the first run, the Well
Tractor® successfully tractored a distance of
4,940 m (16,207 ft) while detonating the colliding
tool at a depth of 6,936 m (22,756 ft). Following
this run with the Free Point Tool, because the pipe
couldn’t be pulled free after the colliding tool
detonated, the Well Tractor® covered an impressive
6,833 m (22,418 ft) in one trip into well. The third
and last run was also successful where 3,789 m
(12,431 ft) were tractored, enabling to detonate the
colliding tool at a depth of 5,990 m (19,652 ft). All
drill pipes were then retrieved and pulled to the

Jannas onepanysa nocTasBuia HOBbINM MUPOBOU PEKOP/ IO } surface.
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TeKyLL,ero 1 KanutanbHOro peMoHTa CKBaXKWH;
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BHYTPUCKBaXXUHHBIX paboT.
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14-a MexxayHapoaHasi Hay4HO-NpaKTU4ecKkasa koHdepeHUUA
«KOJITHOBUHIOBbIE TEXHOJIO'MU N BHYTPNCKBAXXUHHBIE PABOTbI»

October 30 - November 1, 2013

Aerostar Hotel, Moscow, Russia
(Leningradskiy ave. 37, bld. 9, “Dinamo” subway station)

Technical sessions will focus
on the following topics:

¢ Oil recovery enhancement technologies;

¢ Oil and gas production stimulation, including hydraulic
fracturing technologies, and their performance

evaluation;
¢ Sidetracking, including that with coiled tubing utilization;

¢ Technologies and equipment for unconventional
hydrocarbons development, including coal bed
devolatilization;

¢ Modern methods of geophysical well logging;

¢ Squeeze job in oil and gas wells;

¢ Qilfield chemistry;

¢ Equipment, materials and tools for well servicing and

workover;
¢ Information support of well interve

ntion %yations.
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CYMMAapPHOMY PAaCCTOSTHUIO, IPOUAEHHOMY B OJHOI CKBAXKUHE The operation set a world record for the longest

C IIOMOIIIBIO CKBA’KUHHOI'O TPAKTOPA TUIIOPA3MEPA
2 Y% mioriMa B IPOIECCE TOCTABKU I'€O(PUNYECKUX IPHUOOPOB
1 OOOPYNOBAHUSA. B XO/I€ BRICTYIJIEHU A IPEACTABIIEHO 6051€e
TIOJTHOC OIMHMCAHUC CC INITAHUPOBAHUSA U OCYHICCTBJICHU S,

onbIT BHEAPEHUA KOJITHOBUHIOBbIX
TEXHOJIO'MN B HEOTEQOBbIYE

HA MECTOPOXXAEHUAX NMPUMATCKOIO
NMPOIrMbBA

I.JI1. Tperpsakos, H.A. JlemaneHko, M.H. I'aiaii, [I.B. Tkages,
B.C. CeMeHKOB, A.M. ArBuHOBCKHI (be1tHUIINHedTH
PYII JIpOH3BOACTBEHHOE O0'beuHEHHE <beopycHedTH»)

B nociegHue robl KOJITIOOUHI'OBBIE TEXHOJIOTUH
HAaXOJ AT BCE 60JIEE MHUPOKOE IPUMEHEHUE B HE(PTEJOOBIYE
IPU OCBOEHNHU CKBAKHH U BBIIIOJTHEHUU I'€OJIOTO-
TEXHUYECKUX MepONpUATUIL. B Pecriybiuke benapycs ¢
IPUMEHEHUEM KOJITIOOMHTA PpAa3Pa6OTAHBI 1 4AIITUPOBAHBI
K IF€0JIOTUYECKUM YCJIOBUAM [IpUNIATCKOrO NPpOruoa
TAKHUE TEXHOJIOIUH, KAK OCBOEHUE, UCCJIEJOBAHUE U
MHTEHCU(PUKAIUSA TIPUTOKA B KAXKJJOM U3 CTBOJIOB
MHOTOCTBOJIBHBIX CKBA’KHH, 0OPa60TKA OKOJIOCTBOJIBHON
30HBI IUIACTA C IPUMEHEHUEM ITIEHOKUCIOTHBIX COCTABOB,
CENEKTUBHAS U30IALUA BOJONPUTOKA, TPOMBIBKH HKT,
BOCCTAHOBJIEHHE 326051 B HATHETATEIbHBIX CKBAXKUHAX.

B noxaze oTpakeHbl OCOOGEHHOCTH KAXK/I0M 13
MEPEYNCIEHHBIX TEXHOJIOTUH U UX 3(P(PEKTUBHOCTbD.

OBOPYJOBAHUE AJ151 BbINOJIHEHUA
BbICOKOTEXHOJIOr'M4YHbIX OMEPALIUN
MO NOBbLIWEHUIO HEPTEFA300TAAYN
nMIACTOB

10.B. Beaxyrun (C3A0 «PHUIMAIIL>)

B COBpEMEHHBIX YCIOBUAX OCHOBHBIM CPEJICTBOM
MOBBIIIEHU S 3KOHOMHUYECKON 3(P(PEKTUBHOCTHU
HEPTETa30CEPBUCHBIX NIPEAIPUATUU ABIAETCA OCBOCHUE
HOBBIX TEXHOJIOTHUI IPU IOMOIIH COBPEMEHHOTO
060PYAOBAHMA, KOTOPOE MO3BOJISIET KAK OCBAUBATH
HOBBIE CETMEHTBI PBIHKA, TAK U CHUXXATD U3AECPKKHU
PU NPOBEJCHUHN ONlepaluiil. I[Ipr 3TOM OpraHu3anus
3(PPEKTUBHOTO B3aNMOAECHUCTBUS MEXK/Y CEPBUCHON
KOMIIAHUEN U IPOU3BOAUTENIEM OOOPYJOBAHUS TTO3BOJISIET
YCKOPUTD U ONTUMH3UPOBATH IPOLIECC BHEAPEHUS
HOBBIX TEXHOJIOTHH. B TO K€ BpeMs HaJIM4YUE IIOCTOAHHOU
06paTHOI cBA3U NO3BONSAET C3AO «DHUIMAII> pa3BUBATbCA
B HAIIPABJICHUH, KOTOPOE COOTBETCTBYET OXKUJAHUAM
KJIMEHTOB.

B noknaze npeacTaBaeHbl KOMIIIEKCH OO0PYIOBAHUA
JUISL BBITIOJTHEHU I COBPEMEHHBIX BBICOKOTEXHOJIOTMYHBIX
onepanuii o MNOBBIIIEHUIO HEPTETA300TAAYN IVIACTOB
u TKPC, reopu3nydecKkux UCCIAEJOBAHNUI CKBAKUH,
MPOBEJIEHUA 'HAPOPA3PHIBA IIJIACTOB U JIP.

IIpuBeaeH 0630p TEXHOJIOIUUYECKHUX BO3MOXKHOCTEN
HOBOT'O O60PYJAOBAHMUS, PA3PAOOTAHHOIO CIIEITUATIUCTAMU
C3A0 «PUIMAIIl», 2 TAKXKE IPEACTABIEHBI OCHOBHBIE
XAPAKTEPHUCTUKN CEPUUHO BBIIIYCKAEMON TEXHUKU. ©
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distance tractored in one well with a 2-1/8 in. e-line
tractor when it accumulated a total of 15,562 m
(51,056 ft) tractored. This presentation will provide
a detailed description of the tool planning, as well as
job design and execution in a challenging working
environment.

EXPERIENCE OF COILED TUBING
TECHNOLOGIES IMPLEMENTATION
FOR OIL PRODUCTION AT THE FIELDS
OF PRIPYATSKIY DOWNFOLD

D.L. Tretyakov, N.A. Demyanenko, M.I. Galay, D.V. Tkacheyv,
V.S. Semenkov, A.M. Atvinovskiy
(BelNIPIneft, RUP PO Belorusneft)

During the recent years coiled tubing technologies
are used in the increasing number of applications,
including oil production, well completions and
production enhancement operations. In the
Republic of Belarus a number of technologies
have been developed with utilization of coiled
tubing and adapted to geological conditions of
Pripyatskiy downfold. Among them one can find
completion, flow testing and production stimulation
of multilateral wells, bottomhole formation
zone treatments with utilization of foam-acid
compositions, selective water zones isolation, tubing
washout and bottomhole recovery of injection wells.

The report contains description of the above-
mentioned technologies and their effectiveness.

EQUIPMENT FOR HIGH-TECH
ENHANCED OIL RECOVERY
OPERATIONS

Yu.V. Belugin (NOV FIDMASH)

Today the main method of increasing the
economic efficiency of oil and gas service
companies is mastering new technologies with the
help of state-of-the-art equipment, which allows
both developing of new markets and decreasing of
operational expenses. Establishment of effective
cooperation between service companies and
equipment manufacturers enables acceleration and
optimization of new technologies implementation.
At the same time, the presence of sustained
feedback allows NOV FIDMASH to develop itself in
the direction determined by its customers.

The report describes equipment facilities
that allow performing of up-to-date high-tech
operations, including enhanced oil recovery, well
servicing and workover, well logging, hydraulic
fracturing operations, etc.

A review of technical capabilities of new
equipment developed by the specialists of NOV
FIDMASH is given. Specifications of industry-
standard equipment are presented as well.
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TEXHOJIOI'M OCBOEHUA CKBA)XXVH

NPOBEAEHVE MHOIOCTAJUAHOIO PN MO TEXHOJIOIMW BPS*
(BURST PORT SYSTEM)

WELL COMPLETION TECHNIQUES

MULTI-STAGE FRACTURING WITH THE USE OF BPS*
(BURST PORT SYSTEM) TECHNIQUE

IIpemiaraeM BHUMAHHWIO HAMUX YUTATEJICH HOBBIH BBIITYCK 3a049HOT0 «CeMuHapa BK».
Marepuas HOAIOTOBJIEH YWICHOM PEAAKIIMOHHOI'O COBeTa )KypHaa C.A. 3arpaHHYHBIM,
TEXHUYECKUM UHKeHepoM-3KkcriepToM 1o THKT komnanum Trican Well Service. opma noaun
IIPEACTABIIAECT COOOM CIA/IBI IIPE3EHTALINN, COITPOBOXKIAIOMNECST KOMMEHTAPHUEM ABTOPA.

New issue of Coiled Tubing Times distance seminar is offered to the readers. The material is
prepared by S.A. Zagranichny, Member of the Editorial Board of the Coiled Tubing Times Project,
Technical Engineer and CT Expert, Trican Well Service. The information is delivered in the form
of Power Point presentation slides with the author’s comments.

cnarpy 1

TexXHOIOrHH OCBOECHHU A CKBAKHH.
IIpoBenenune mHOrocTaguiHoro I'PI1
II0 TeXHOJIOruu BPS*

(Burst Port System)

B nonckax METOIOB ONITHMHU3ALIUU OYPEHHU S
U 3AKAaHYUBAHUS HE(PTETA30BbIX CKBAXKUH C
IIPUMEHEHUEM CUCTEM [IJIS1 MHOI'O30HAJIbBHOI'O
TUAPOPA3PHIBA IUIACTA 34 ITOCIEHUE I'OAbL CECTIAH
3HAYUTEJIbHBIN IIPOPLIB. 34 3TO BPEMS B KAUECTBE
OMBITHO-TIPOMBIIIIJIEHHBIX PA60T OBLIIO OIIPOO6OBAHO
MHOXKECTBO T€XHOJIOrU. CJIOKHOCTH B PEAJIN3ALIUU
TAKUX IIPOEKTOB KOMIIIEKCHBIC: HAYHUHASA OT
IIOCTPOEHUS I€OJIOTUYECKUX MOJEJIET, IIPOCYETA
I'UIPOAUHAMUYECKUX XAPAKTEPUCTHUK JI/I BEIOOPA
Haub01ee NOAXOAAMEH TPAEKTOPHUH U YUCIIA STATIOB
I'PI1, TEXHUKO-TEXHOJOTHUYIECKON OIITUMHUI3ALUU
MHOro3T1anHoro I'PIT 11oj KOHKpPETHBIE YCJIOBUS,
JIO OIITUMH3AIUH (PUHAHCOBBIX 34TPAT U BBIOOPA
Hauboee 3pPEKTUBHON IKOHOMHUYECKOH MOZIETIY,
34BA3AHHOI B [IEPBYIO OYEPEAD HA JOOBIYY CBIPBSL.

cang 2

TexXHOJIOTrus «pa3pBIBHBIX IOPTOB>» BPS™

- 3anaTeHToBaHHas cncTeMa NnpuMeHsnach cebilwe 3000 pas.

- CenekTuBHBbIN [Pl c NnpuMeHeHWeM Nakepa YalleyHoro
Tna (MNKn cABOEHHOW NakepHO KOMMNOHOBKM) C2C™
Straddle Cup tool

slide 1

Well completion techniques.
Multi-stage fracturing with the use
of BPS*(Burst Port System) technique

Over the recent years we witnessed a breakthrough
in the methods of drilling optimization and well
completion with the use of multi-zone fracturing
systems. A lot of technologies have been pilot tested
recently. The difficulties in implementation of such
projects are multiple: beginning with geological
modeling, calculating hydrodynamic characteristics
to select the most suitable trajectory and number of
fracturing stages, technical adaptation of multi-stage
fracturing to specific conditions and ending with
cost optimization and selection of the most efficient
economic model with focus on production.

slide 2

Burst Port System (BPS)™
- A patented system that has been applied more than 3,000 times.
- Selective fracturing technique with the use of cup-type packer

(or straddle packer assembly) —
C2C™ Straddle Cup tool
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Hunosanuert Ha peiHKe I'PIT B 2012 rogy no npasy Trican Well Service’s BPS selective fracturing
MOKHO CYUTATD TEXHOJIOTUIO MHOTOCTAJUIHBIX technique became an innovation at the fracturing
I'PIT - BPS™ KOMITaHUH market in 2012. Hydraulically actuated BPS collars are
OO0O «T'parikan Bes CepBuc». CyIHOCTb part of the casing. Actuation of collars and fracturing
TEXHOJIOI'MH 3aK/II0YACTCS B TOM, YTO I'MJPABINYECKHU is done through a special C2C™ packer assembly that
AKTHUBHpPYEMBIE MY(PTBI BPS™ ABIAIOTCA 4aCTHIO was designed to operate with burst port collars. The
06CaJHOI KOJIOHHBL AKTUBALIUA My(PT U C2C™ packer assembly can be run in hole on tubing or
BbINOTHEHUE ['PIT IPOUCXOAUT Yepes CEUATBHYIO a combination of coiled tubing/tubing.

MIAKEPHYIO KOMIIOHOBKY C2C™, pa3pabOTaHHYIO I
PaboTHI B ITAPE C Pa3pbIBHBIMU My(dTaMu. CIIyCK
MIAKEPHOI KOMIIOHOBKU C2C™ OCYIIECTBIIACTCA HA
HKT nnu kom6unanuu FTHKT/HKT.

cmang 3 slide 3
3akaHYHBaHHE Well completion
CKBa>KHH C with multi-stage
BBITIOTHEHHEM fracturing using
MHOT'OCTATHHHOT'O BPS™ technique.
I'PII
10 TeXHOoJIoruu BPS™. Well completion using
3axkaHYHMBaHHE CKBA>KHUH BPS™ technique ina
IIO TEXHOJIOruu BPS™ cased hole or an open
B 00Ca>K€HHOM HJIN hole
OTKPBITOM CTBOJIC -

- Burst port collars for multi-
stage fracturing

- Standard sizes for liners 114 mm
or 140 mm

- BPS ports of other diameters
can be produced

- MydTbl ¢ pa3pbiBHbIMU
nopTtamu gnsi npoBeaeHns
MHorocTtaaunHoro MPn

- Tunopa3mepbl 419 XBOCTOBUKOB
114 mm nnn 140 mm

=1 - MopTsI BPS apyrvx anameTpos - Number of stages is not limited
Tak>Xe MOryT OblTb NU3rOTOBMEHbI - Fracturing is done with the use
- KonuyecTBo cTagmii He orpaHuyeHo of tubing or coiled tubing
-TPMN nposoamnTca c npumeHeHnemM HKT nnm THKT - There is a possibility for

monobore completion or liner

Qmpletion
A o

- 3aKaH4MBaHVe MOXeT 6biTb MPOBEAEHO €AUHbBIM CTBOJIOM
(monobore) unu Kak XBoCTOBUK

ITnaHUpPOBAHME TEXHOJIOI'MH OCYILLECTBIIAETCS The technique should be planned at the stage of
Ha CTAIUHU IVTAHUPOBAHUA OypPEHM, TOAOUPAETCS drilling planning. One needs to choose the diameter of
JUaMeTP 0OCATHOI KOJIOHHBI U My(dPThI BPS™, the casing and BPS collar with account of running depth,
YUHUTBIBAETCS IJIYyOMHA CITyCKA, BBIOUPACTCS JABJICHUE actuation pressure for the burst ports (25—60 MPa)
AKTUBAI[MH PA3PBIBHBIX TOPTOB My ThI (25-60 MI1a), and type of collars (cementable/non-cementable).
BBIOHUPAETCS TUII MY(PT (LIEMEHTHUPYEMBIC/
HEIIEMEHTUPYEMBIE).
cnanng 4 slide 4
TexXHOJI0THUA «PA3PBIBHEIX NOPTOB> BPS™ Burst Port System (BPS™)
- O6capHble Tpy6bI cnyckaloTcs ¢ HaKpyymMBaHMem Mydt - Collars are attached to the casing
NPAMO Ha CKBaXuHe right on the well
- CTaHAAPTHbIN «pa3ber» - Standard distance is

or250075m from25to75m

HenocpeacTBEHHO HA CKBAKUHE My(Ta The collar is attached to the casing right on the well
HAKPY4YHBACTCS HA OOCAJHYIO KOJIOHHY 0€3 without using additional equipment. Casing packers are
NIPUMEHEHHNA JOIIOTHUTEIBHOI'O OOOPYAOBAHNUA, included into the assembly.

B KOMIIOHOBKY BKJIIOUAIOTCS 34KOJIOHHBIE ITAKEPBDL }
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TEeXHOJOTHA «pA3PBIBHBIX IOPTOB> BPS™

+ Pa3pbIBHble ANCKW C Pa3IMYHON TONLLMHOW,
CNpPOoeKTUPOBaHHbIE Moj, yCI0BUS KOHKPETHOM CKBaXWHbI/
nnacta

- laBneHwne Ha pa3pbiB BapbupyeTca oT 25 o 70 MMMa

+ OTKpbITUE NopTa B Npegenax +/-2 MPa

cnang 6

TexXHOJI0THA «PA3PBIBHEIX NIOPTOB> BPS™

-TPMN npoBOANTCS C NPUMEHEHWEM CABOEHHOM NakepHoOn
komMnoHoBku C2C ™ Straddle Cup tool

- KomnoHoBKa BKloYaeT LMPKYNALMOHHbIN KnanaH,
nokatop MydT, ABa AaTYMKa faBheHUs

- CTaHpapTHbIN 6apabaH — okono 1500 m THKT 73-82,6 mm.
TpebyeTcsi coeamHeHue c HKT Takoro xe anameTpa ¢
NoMoLLbiO CrieLMansHO pa3paboTaHHOro BpalatoLerocs
nepeBoAHMKa

- AnnHbl THKT poctatoyHo ansa nposefeHns CMO B
ropun3oHTanbHOM NHTepBane 6e3 notepb BpemeHu Ha CMO ¢
06bI4HbIMU HKT

IMoce crrycka 06¢aAHOM KOJIOHHBI ¥ AKTUBAITN
34KOJIOHHBIX IIAKEPOB B CKBA’KHUHY CITYyCKACTCS
HaKepHas KOMIIOHOBKA C2C™. TTo3UIIMOHUPOBAHNE
akepa NPOUCXONUT MO JIOKATOPY MY(PT (COCTABHAA
4acThb nakepa). [lakep repmeTusupyeT My@Qry C IByX
CTOPOH. KOHCTPYKIIMA TAKEPA UMEET CIIELNAIbHBIN
(PpaK-TIOPT, YEPE3 KOTOPBIH IIPOUCXOAUT
[0/1a4a )KMJIKOCTH U ITPpOIanTa. CHA4YajI1a IaKep
OIPECOBBIBAETCA B «ITTyXOM» YaCTH OOCATHON
KOJIOHHBI, 3ATEM CMEMAETCS HA 30HY MY(PTBL
IIpu nogave >KUAKOCTH U CO3AHHU OIIPEJETIEHHOTO
JABJIEHUS TIPOUCXOAUT PA3PBIB IIOPTOB MY(PTHI U
SKHUJIKOCTB C IIPOIITAHTOM IIOJAETCA B ILIACT.

1o 3aBepIeHUN IPOJABKU IIPOIIIAHTA B ILIACT ITAKEP
CMEIIAETCSA BBIIIE MO KOJIOHHE B «ITTYXYIO» YACTh,

7€ MPOHUCXOANT OOPATHAA IUPKYJIALIMA IS ITIOJTHON
oTuuCTKH (ppax-ntopra u HKT. I1o 3aBepieHnn
IIPOMBIBKH ITAKEP CMENIAETCA BBIIIE K MHTEPBAILY
CJIEAYIOMICH MY(DTBL

Jmuel THKT nocTaTouHo A1 iposeaecHus CI1O
B TOPU30HTAJILHOM UHTEPBAJIE O€3 TOTEPh BDEMEHHU
Ha CITO c o6eranbiMu HKT. Bonee Toro, ycreeBoe
ob6opygosanue 'HKT 11o3BossieT OCymeCTBIATh
KOHTPOJIb JABJICHUS B CKBAXKUHE IIPU ITPOBEICHU N
nocienoBarebHbIX IPIT v onepaninii o HUPKYJIAIUY,
4TO OCOOEHHO BA’KHO HA CKBAXKMHAX C
BBICOKHM IUTACTOBBIM JIABJIEHHEM.

slide 5

Burst Port System (BPS™)

+ Burst port membranes have different thickness, designed for
specific conditions of a specific well/reservoir

+ Burst pressure vary from 25 to 70 MPa

+ Ports burst out within the pressure limits of +/- 2 MPa

slide 6
Burst Port System (BPS™)

- Fracturing is done with the use of straddle packer
assembly — C2C ™ Straddle Cup tool

- The assembly includes a circulating valve, a CCL and two
pressure sensors

- Standard reel —around 1,500 m of 73 - 82.6 mm coiled
tubing. Connection to the tubing of the same diameter with
use of specially designed rotating sub is required

- The length of coiled tubing is enough for tripping operations
in a horizontal section without any time loss for tripping with
conventional tubing

After running casing and actuation of the casing
packers a C2C™ packer assembly is run into the well.
The packer is positioned with the help of CCL (which is
a part of packer). The packer seals the collar from both
ends. The packer has a special frac port through which
fluid and proppant are supplied. Firstly, the packer is
pressured up in a “blind” part of the casing string and
then is moved to the collar area. Fluid is supplied and
when the pressure reaches a designated point the collar
ports burst out and fluid with proppant is squeezed
into the formation. Upon completion of proppant
squeezing into the formation the packer is moved
up to the “blind” part of the casing string where it is
back-circulated to fully clean the frac port and tubing,
Upon completion of the cleaning process the packer is
moved upper to the next collar interval.

The length of coiled tubing is enough for tripping
operations in a horizontal well section without any
time loss for tripping with conventional tubing.
Moreover, coiled tubing wellhead equipment allows
monitoring pressure in the well during consecutive
fracturing and circulation operations, what is of
particular importance at the wells with high formation
pressures.
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TeXHOJIOTUs «Pa3pPBIBHBIX MOPTOB» BPS™

+ KPC ocyuiecTBnseT Cnyck CABOEHHOM NakepHON KOMMOHOBKM
C2C ™ Straddle Cup tool Ha HKT

- YcTaHaBnuBaeTcs Ha ycTbe NMBO MHKT ¢ 06XUMHbIM
repmeTnsaTopom ¢ 6oKoBbIM paboyrmM OKHOM, MPOU3BOANTCS
noacoeauHeHue Bpauwatouierocsi nepesogHuka MHKT - HKT n
nanbHewwwue CMO ocywecrensiotes ¢ THKT

- YcTbeBoe obopynoBaHue FTHKT no3sonsert ocywecTBnsaTh
KOHTPOb laBlieHNs B CKBaXWHe Npu NpoBefeHnn
nocnepoBaTenbHbix [P 1 onepaunn no uMpKynaumm

+ Mo3numoHnpoBaHMe Nnakepa NPOUCXOANT MO lokaTopy MydT

- Mpu Nnogaye XMAKOCTU U CO3aHNN ONpeeNneHHOro AaBneHuns
NPOUCXOANT PaspbiB MOPTOB My Tbl U XMUAKOCTb
CMponnaHTOM nogaeTcs B Nnact

- Mo 3aBeplIeHMM NpoAaBKM NpoMnMnaHTa nakep cMelaeTcs
BblILLE MO KONIOHHE B «FYXYIO» YacTb, FAe MPOUCXOAUT obpaTHas
LMPKYN[ums Ans NOAHOM OTYNCTKN ppak- nopTa
n HKT

+Mocne NpoMbIBKM Nakep CMeLLaeTcs Bbllle K MHTepBany
cnepytowen MydTbl.

CHayaja makep ONPECOBLIBAETCA B «IVTyXOU»>
4aCTH OOCATHON KOJIOHHBI, 3aTEM CMEIACTCA Ha
30HY My ThL [Tpu nogade *KUAKOCTU U CO3/IaHUU
OIPEJIEJIEHHOTIO JABJIEHUS IPOUCXOIUT PA3PHIB
IIOPTOB MY(THI U > KUJKOCTD C TPOIIAHTOM IOAAETCS
B I1aCT. ITO 3aBEPIEHNH IPOJABKY IPOMNITAHTA
B IJIACT MAKEP CMEIAETCS BBIIIIE ITO KOJIOHHE
B «IJTYXYIO» YACTh, IJI€ IPOUCXOAUT OOpaTHAS
LUPKYIALUS IS TOJTHOM OTUYHCTKHU (PPAK-TIOPTA U
HKT. I1o 3aBEpPIIEHUH NPOMBIBKU ITAKEP CMEIIAETCS
BBIIIIE K UHTEPBAITY ciaeayiomeid Mmy@ 1ol TonHax I'PIT
Ha MypTy BPS™ HE OrpaHuyeH.

cnana 8

TeXHOJOTHA «PA3PHIBHBIX IOPTOB> BPS™

NMPEMMYILLECTBA:

+ HeorpaHuyeHHoe KONM4ecTBO CTaani

- MIoNHONPOXOAHOM BHYTPEHHUI AnameTp

- OTcyTCTBME HEOOXOAMMOCTM pa3bypusaHus

- OTCyTCTBME WAPOB ANS aKTUBALMK, KYMYNATUBHOIO
nnu abpasmneHoro nephoprpoBaHus

- ObpaTHas UMPKYNALMS C YalleyHbIM Nakepom
npu Nony4yeHnmn «cTona»

- OTcyTCcTBME 0CObBIX TpeboBaHMI K 06cagHOM KONOHHE

HEJOCTATKMW:
- OrpaHuyeHue pacxoga xugkoctv M'PM go 3 m3/MuH

cang 9

3aKkaHYMBAHHE CKBAKHH
C BBIIIOJTHEHHEM
MHOrocraguHoro I'PIT
o TexHojioruu BPS™

+ BP® npoBepeHsbl P Ha 16 ckBaXxuHax
(ceHT6pb 2012-r0)

+ MepBbIN NUNOTHLIV NPOeKT Ha CaMOTNOPCKOM
mectopoxaeHum O THK-BP CamotnopHedTeras —
7 cKBaXXMH no 5-7 aTanos

«TPTM npoBoauncsa c npumeHeHnem HKT

+ Cnepytowmm 3tanom (2013 rog) nnaHUpyeTcs cnyck
KOMMOHOBKMW 1 npoBeaeHue Pl c npumeHeHnem
HKT c Tunopasmepom 73 MM B KOMOUHaLUK €
HKT (¢pnoT FHKT B HacTosiwee BpeMs B 3anagHom
Cnbupwn)

2
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Burst Port System (BPS™)

+ Workover team runs a C2C ™ Straddle Cup tool on tubing

- CT blowout preventing equipment with side door stuffing box
isinstalled at the wellhead; then the rotating sub between the
CT and tubing is installed and subsequent tripping is done with
coiled tubing

- Coiled tubing wellhead equipment allows monitoring pressure
in the well during consecutive fracturing and circulating
operations

- The packer is positioned with the help of CCL

- When fluid is supplied and pressure reaches a designated point
the collar ports burst out and fluid with proppant is squeezed
into the formation

- Upon completion of proppant squeezing the packer is moved up
to the “blind” part of the string where it is back-circulated
to clean the frac port and the tubing

- After cleaning the packer is moved upper to the next collar
interval.

The packer is first pressured up in the “blind” part
of the casing string and then is moved into the collar
area. Fluid is supplied and when the pressure reaches
a designated point the collar ports burst out and fluid
with proppant is squeezed into the formation. Upon
completion of proppant squeezing into the formation
the packer is moved up to the “blind” part of the casing
string where it is back-circulated to fully clean the frac
port and tubing. Upon completion of the cleaning
process the packer is moved upper to the next collar
interval. BPS™ collar has no limitations in terms of
fracturing material tonnage.

ciaana 8

Burst Port System (BPS™)

ADVANTAGES:

- Unlimited number of stages

- Full-size inside diameter

*No drill-outs

- No ball dropping for actuation; no cumulative or abrasive
perforation

- No special requirements for casing string

DISADVANTAGES:
+ Fracturing fluid flow rate is limited to 3 m3/min

cana 9

Well completion with multi-stage
fracturing using BPS™ technique

+16 wells were fractured in Russia (as of September 2012)

- First pilot project at Samotlorskoye field of TNK-BP
Samotlorneftegaz - 7 wells, 5-7 stages each

- Fracturing operations were done with the use of tubing

- At the next stage (in 2013) it is planned to do fracturing
with the use of a 73-mm coiled tube combined with
conventional tubing (coiled tubing fleet is currently
engaged in Western Siberia)

2
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MIPAKTHKA

[1pou3600cmeo 2eopusuyec
20PUSOHMAIbHBIX/CYO0P

CK8ANCUH 0eLICIMBYIO
C UCTIOJIb30BAHUCM 11eX

Horizontal/
a Producing
ochnology

H.B. IYIbHUKOB, reHepaabHBIH AUPEKTOP OO0 <
B.A.TAITETYEHKO, 3aM. réeHepaJIbHOI'0 AUPEKTOP
A.E. JEPIOIIIEB, P.H. CAJIAXOB, pyKOBOANTEIH IIP

000 ¢Imai IleTpocepBHC» IIPEAOCTABIIACT
KBATU(PULIMPOBAHHBIE YCJIYTU ITO IPOMBICIOBO-
reo(pU3NIECKUM UCCIENOBAHUAM TOPU30HTAIbHBIX
CKBAKMH C TpUMeHeHueM TexHonoruu F'HKT
C 3aPABJICHHBIM I€cO(PU3UUCCKHUM KAOEJIEM.
Hcnonb3oBanue texnonoruu T'HKT ¢ 3anpaBieHHBIM
reo(prU3n4YeCKUM KaOeIeM 1A€T BO3ZMOKHOCTD
IPOBOAUTH TI0OBIC U3BECTHBIE METOBI [TIC C
perucrpanuei UHOOPMALIUH B PEXUME OHJIANH 0€3
OCTAHOBKH (IVTYIIEHHU ) PAOOTAIOMIEN CKBAKHDI
C TOPU30HTAJIBHBIM/CYOIrOPU30OHTAIBHBIM
OKOHYAHHEM.

OO0 «ImanIlerpocepBuc» NIPESOCTABIAET
yeayru 'MC na THKT cumamu AByX aBTOHOMHBIX
(PJIOTOB, B COCTABE KAXKAOTO U3 HUX:

* ycranoska MK10T npoussoncTsa
C3AO0 «PUJMAII> (1. MuHCK) ¢ T'HKT Global
Tubing nuHOMI 4300 M, IUAMETPOM 254 MM
C 3aIIPABJIEHHBIM U 3aT€PMETU3UPOBAHHBIM
OpPOHUPOBAHHBIM I'cO(PU3NYECKIM Kabeaem
IHUAMETPOM 5,4 MM;

e reopusunyeckas cranuus KEP-02/1.5;

* reO(pU3NIECKHUE ATINAPATYPA U OOOPYAOBAHHUE:
KCAT —T'P 43.TUIT — 09.2, IIJIT — 01.42, TLJIT-02,
MHOTO30H/JOBbI HHUKATOP COCTABA —
npucTtaBka [1JIT-06.1; T® — 4-50; yCThEBBIC
3JIEKTPOHHBIE MAHOMETPBI-TepMOMETPBI YMT-01;
INIYOUHHBIN NPpOo600oT60pHUK CUMCIT20 BITA
150/60, TIy6UHHBIC AaBTOHOMHBIE MAHOMETPHI-
TepmomeTpel CUMCII.
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oservis, LLC
for Marketing
Dject Managers

Limited Liability Company Yamal-Petroservis
provides professional services for downhole logging of
horizontal wells using CT equipped with an inner logging
cable. The use of CT equipped with an inner logging
cable enables to perform any known survey with online
information logging without stopping (well killing) the
operating well with a horizontal/sub-horizontal ending,.

Yamal-Petroservis, LLC provides coiled tubing survey
services by means of two stand-alone fleets, each
consisting of:

* MKI10T unit produced by the Minsk-based company
FIDMASH and equipped with Global Tubing CT with a
length of 4300 m and a diameter of 254 mm and an inner
hermetically sealed armored logging cable 5.4 mm in
diameter;

geophysical survey station KEDR-02/1.5;

geophysical equipment and instruments:

KSAT — GR43.PLT — 09.2, PLTT — 01.42, PLT-02,
detachable multi-probe content indicator PLT-06.1;

GF — 4-50; electronic wellhead manometers-
thermometers UMT-01; downhole sampler SIMSP20
VPA 150/60, downhole autonomous manometers-
thermometers SIMSP.

mobile auto-repair shop with a Lister Petter (UK) stand-
alone diesel power plant and geophysical laboratory
equipped with all necessary surface and downhole
equipment and instruments;

mobile steam unit PPU 1600/100;

25-ton mobile crane;

« fuelling vehicle— 7.5;
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» mobile housing unit (Ekaterina-type
boarding car);
* operational vehicles.

All technical issues concerning the
sealing of cabled tubing, connecting
of the well-logging instruments
via a special hinged connector and
other issues related to the delivery
and logging of information in the
horizontal part of the well are solved
by Yamal-Petroservis’ experts and
specialized outsourced companies.
Action sheet for coiled tubing survey:
eengineering support of the work;
emobilization of CT fleet;
einstallation of process equipment,

pressure testing of wellhead
equipment;
erunning of CT in and out of hole
with special gages (online monitoring

Momenm moumamag)ﬁpmcamo a nepeo npoeeoernuem 'HC na ckéaxicunax and recording of data on round-trip
3HI'KM OOO «IA3ITPOM JOBBIYA AMBYPI»

The moment of lubricator installation prior to logging operations operations). . .
to be performed in the wells of GAZPROM DOBYCHA YAMBURG, LLC * downhole logging according to the
work schedule agreed upon with the
e JTAPM C aBTOHOMHO! JU3€JIb-3JIEKTPOCTAHIIUEH customer’s representatives (the number and speed of
Lister Petter (UK) u reo(pusnyaeckoit CT round-trips depends on the type of the tasks being
J1a6OpATOPHUEN, YKOMIIEKTOBAHHOM BCEN performed);
HEOOXOJUMON PETUCTPUPYIOLIEN HA3EMHON 1 * dismantling of the process equipment;
CKBAKMHHOU allNapaTypoy U OOOPYAOBAHUEM; * demobilization of CT fleet;
* TIITY 1600/100; * the report on survey results is drawn and issued in 2 stages:
* 4/KpaH 25 TOHH,; * apreliminary report within 6 hours after measurements;
* AT3 -7,5; « a final report on the customer’s demand (not more than
* IIEPEABDKHOM JKMJIOU KOMILJIEKC (BAIOH-IOMA TUIIA 3 days).
«EkarepuHa»); The company Yamal Petroservis provides the whole
* ONEPATUBHASA PA3BE3IHASA TEXHUKA. survey package using its own resources (equipment,
Bce TexHnyeckue BOIIpOCH 110 I'€PMETHU3ALIUN instruments, personnel, processing of geophysical material
TPYOBI C KabesieM, IPUCOCAUHEHU S CKBAXKUHHOU and all necessary readouts).
reo(pU3NIECKON ANNapaTyprl YEPE3 CHELTUATIBHBIN When the filter (or part of the filter) that went into
IAPHUPHBIN KOHHEKTOP U IIPOYUE, CBA3AHHBIE a horizontal hole is covered with some liquid which is
C OCOOEHHOCTBIO JOCTABKH M PETUCTPALTUHN promptly determined by CT survey, then washing (drying)
UH(OPMAIIUU B TOPUZOHTAJIBHYIO YaCTh CKBAXKUH, of the covered filter and resurvey of the influx profile
pemnensl crienuanuctamu OO0 «<Iman IleTpocepBuc» and producing characteristics of the formation under
C IIPUBJIEYEHUEM CIIETUATU3UPOBAHHBIX KOMITAHU. investigation are performed by the decision of the customer.
KapTa TEXHOJIOTMYECKUX MEPOIIPUATHH IPU The company Yamal Petroservis has a washing fleet for
nposegennu [ITHUC na THKT: the purposes of washing (drying) the horizontal part of the
* WHXXECHEPHOE COIIPOBOXKJECHUE PAOOT; hole which comprises:
e mob6ununzanusa guora 'HKT; * a coiled tubing unit K-100U Rebound with Global
* MOHTAX TEXHOJIOTUYECKOT'O OOOPYAOBAHMS, Tubing CT 38.1 mm in diameter (reserve — coiled tubing
ONIPECCOBKA YCTBEBOI'O O60OPYIOBAHUS, TENARIS HS 80), 4300 m long;
» ciiyck/nogbeM 'HKT co criennanbHbBIMU * an injector head and guiding arc (RT-20 D);
reo(pU3NIeCKUMH MAGIOHAMHU (KOHTPOJIb U e a Fracturing Pump YLT 100-300;
3anuch nHpopmannu CIIO B pexrMe OHJIANH).  aNitrogen Pump YDT 180 KHR,;
¢ mpomn3BoCTBO II'M cornacHo niany pabor, » abackwash (circulation) tank — 27 m?,
COIVIACOBAHHOMY C IPEJCTABUTEIAMU 3AKA3YNKA * a truck tank for the delivery of the working
(xonnuecTBo U cKopocTHu CITO na T'HKT 3aBucuTt fluid V=20 m?
OT THUIIA BBIIIOJIHAEMBIX 33/1a4); * high pressure process lines (including flare
* IEMOHTAK TEXHOJIOTUYECKOT'O OOOPYJOBAHUS; } flow lines), }
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MIPAKTUKA

e nemobunmusanudg gpaora 'HKT,

* COCTABJIEHUE U BbI/Ia4a HEOOXOJUMOTO
3AKJIIOYEHUS IO PE3YJIbTATAM
nposeneHHbIx ['MC npoBoguTCA B 2
Tana:

* IPEABAPUTEBHOE 3AKIIOYEHIE B
TedeHue 6 9aCOB ITO0 OKOHYAHHUH
3aMEPOB;

* OKOHYATEJIBHOE 3AK/IIOYEHUE — 1O
TPEOOBAHUIO 3aKA34YUKA (HE OoJiee 3-X
CYTOK).

Bech reopusnaeckuil 610k

xkomnanug OO0 «<Iman IleTpocepBuc»

0O0€ECIEYUBAECT CBOMMHU CUIAMU

(060pyIOBaHUE, ATIAPATYPA, IEPCOHAI,

00paboTKA re0O(PU3NIECKUX MATEPUATIOB

U BbIJJA4Yd BCEX HCO6XO,ZII/IMI>IX

DPE3YIABTATOB).

IIpy nepeKpbITUU CIIYLIEHHOI'O

B TOPHU30HTAJIBHYIO YaCTh CTBOJIA

CKBAKMHBI (PUIBTPA (4aCTH (DUIIBTPA) Darom T'HC na THKT 60 épema 3anucu CKEANCUHHBIX Rapamempos.
KAKOHM-IMO0 KUAKOCTBIO, 4TO Hecyoeoe HTKM OO0 JTA3ITPOM JOBbIYA YPEHTOH»
onpepensereano pesmsraTan TUC - Golled tubiug wellloggtug edufpment during the pracess of orebole
Ha 'HKT B oniepaTuBHOM NOPSIJIKE, GAZPROM DOBYCHA URENGOY, LLC
MO PEMIEHHUIO 3aKA3YNKA TPOBOAUTCA
IPOMBIBKA (OCYIIKA) IIEPEKPBITOrO (PUIBTPA U » asystem of high pressure valves ASK BM-70.00.000-17A
MOBTOPHOE UCCIENOBAHNE TTPOMUIIA IPUTOKA U (70 MPa),
NPOAYKTHUBHBIX XAPAKTEPUCTHUK UCCIECTYEMOI'O * arotary jet washout nozzle, type NRV;
M1aCTA. * an internal connector;
JJ1s1 IPOMBIBKM (OCYIIKH) FTOPHU3OHTAIBHOM » double check valves;
4aCTH CKBaXKHUH B OO0 «Iman IleTrpocepsBuc» * a cementing unit CA-320;
C(POPMUPOBAH IPOMBIBOYHBIHN (PIIOT, OCHAIIEHHBIN: « supporting machinery (fueling vehicle TZ-7.5, mobile
* KOJITIOOMHI'OBOU ycTaHOBKOM K-100Y Rebound ¢ steam unit PPU-1600/100, auto crane, tank farm,
I'HKT Global Tubing nnameTpom 38,1 Mm (pe3eps sweeper, operational equipment, mobile auto repair
— I'HKT TENARIS HS 80), niina0¥1 4300 M; shop with a Lister Petter
* MHKEKTOPHOU I'OJIOBKOM U HATIPABJISIOIEHA JyTI'OA 32 kW power plant, self-propelled nitrogen bulker 14 m?,
(RT-20 D) stand-alone mobile housing unit).
* HACOCHOM YCTaHOBKOI1 Fracturing Pump Geophysical survey can also be performed using the
YLT 100-300; K-100U Rebound system with stand-alone integrated units

Sova S6 and GEO-6.

From November 2010 (the
start of the CT Survey Project) to
February 2013 the company Yamal
Petroservis has performed over
140 jobs with a horizontal (sub-
horizontal) ending in the following
categories:
* gas and gas-condensate wells
drilled (after completion) to
determine the influx profile (the
working part of the filter in the
horizontal ending of the wellbore)
and whether the actual production
rate and formation pressure
conform with the design values;
Bcnomozamenwsnan mexuuxa 000 Iman IMempocepeucr * operating gas and gas-condensate
Support equipment of Yamal Petroservice, LLC wells (with the lifetime of up to
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* 430THOU yCTAaHOBKOM Nitrogen Pump

YDT 180 KHR;

O6paTHON (LUPKYIALIMOHHON) EMKOCTBIO — 27 M?;
ABTOILUCTEPHOM /IJI5 TTO/IBO34 PAOOUE XKUJIKOCTH
V=20 M3

* TEXHOJIOTMYECKHUMU JIMHUAMHU BBICOKOT'O

J1aByieHUS (B TH. (PAKETbHBIMU «BBIKUIHBIMU»

JIMHUSMMN);
¢ GJIOKOM 33/IBHKEK BBICOKOTO JIABJIEHUSA
ACK BEM-70.00.000-17A (70 MITa),

HACaJKOH PA3MBIBOYHON BPAIAIOMIECS TUITA
HPB;

* BHYTPEHHUM COEJJUHUTEIIEM;

¢ IBOUHBIMU OOPATHBIMU KJIATIAHAMUY;

* LIA-320;

¢ obecneunBaome cnenrexHukor (13-7,5

[1I1V-1600/100, a/KpaHOM, EMKOCTHBIM

IIAPKOM, TPAJIOM, OIIEPATUBHOU TEXHUKOI,

ITAPM c anexrpocTtannyen Lister Petter 32 kBr,

CaAMOXOJHBIM 430THBIM OAJIKEPOM 14 M3, JKUJIbIM

ABTOHOMHBIM NEPEABUAKHBIM KOMILJIEKCOM).

Taxske ¢ TOMOMBIO YCTAaHOBKU K-100Y
Rebound npoussoautcs 'MC ¢ aBTOHOMHBIMU
KOMIUIEKCHBIMU IIpu6opamu CoBa C6 u TEO-6.

3a nepuog ¢ Hosa6ps 2010 roga (CTapT NPOEKTA
IITW na T'HKT) 1o ¢gespansb 2013 roga KOMIaHUEN
OO0 «Iman [TeTpocepBUC» IPOBEAECHO H6oJee
140 ckBaXUHO-ONEPALUNA C TOPU3OHTAIBHBIM
(CyOropu30HTAIBHBIM) OKOHYAHHUEM ITO KATETOPUAM:
* I'a30BBIE U I'A30KOHICHCATHBIE CKBAJKHUHEL,
BBIXO/JAIIUE U3 OYPEHUS (IOCJIE OCBOECHUA),

C LIEJIBIO ONPEJICJIEHU NPOMUIIA IPUTOKA
(paboTarouiei 4acTu (PUIbTPA TOPU3OHTAIBHOTO
OKOHYAaHMA CTBOJIA CKBAXKUH) K COOTBETCTBUA
(PAKTUUIECKOTO AEOUTA U INTACTOBOT'O IABJICHUSA
IIPOEKTHOMY;

ra30BBIE U T'A30KOHECHCATHBIE CKBAKITHEI
SKCILTyaTAIIMOHHBIE (TIEPHUO]] SKCILTyaTAIIHU

710 12 11€eT) € 11e71bI0 MOHUTOPUHTA JOOBIYN

rasa (ra3okongeHcara), koppeaauuu I'HK, 'BK

U ONIPEJIETIEHNSA TEXHUYECKOTO COCTOAHHUSA
IOOBIBAIOIMINX CKBAKUH.

3akagunkamu KoMmrnanuu OO0 <Iman
[TeTpocepBuc» ABasA0TCI OO0 J'a31poM 10ObIYA
Am6ypr», OO0 da3npom 106192 YPEHT O,

OO0 J'aznpom no6s19a Hagbim», OO0
«CepepHEPTH-YpeHToi», OO0 «JaznpoMmHedTh-HHT
punmnan «<MypaBIeHKOBCKHEDTh».

Komnanusa OO0 «Iman ITeTpocepBUC», ABNASACH
CIIELIUAIN3UPOBAHHON Ire0O(hU3UIECKON KOMITAHUEH,
NPENBABIAET CAMBIE COBDEMEHHBIE TPEOOBAHMA K
MEPCOHAY, 3aIEICTBOBAHHOMY B ipoekTe I'MC Ha
I'HKT, 4TO HapsAAY C BBIIOJHEHHUEM BCEX OCTAJIBHBIX
TPEOOBAHUI IO KAYECTBEHHOMY U 6€30IIACHOMY
BEJICHUIO PabOT MO3BOJISIET COOTBETCTBOBATD BCEM
TPeOOBAHUSIM U IIOKECIAHUAM 34KA3YHUKOB. ©

Ycmanoeéxa Rebound nepeo évte3oom na 3anoaapnoe HTKM
onsa npoeedenusn IIIH c nocaedyrouieti OCYu Kol CKeaiICutbt

Rebound unit is prepared to be transportedio Zapolyarnoe

oil-gas condensate field in order to perform production log
tests with subsequent drying up of the well

“'\

IIepeosuncnoi mooyas: 2eo0Ppusuteckas Cmanyu,
2etepamopubili O10K, PeMORmMHaAMACmePCKans —
20mo8blii K padbome.

Amoypzckoe HTKM OOO «IA3ITPOM JOBbI9YA AMBYPT»

Mobile complex conszstmg of ge dphyszcal station, power

generator and repair b dy isready for operation. Yamburgskoe
oil-gas condensate field of GAZPROM DOBYCHA YAMBURG, LLC

12 years) to monitor gas production (gas condensate),

correlation of gas-oil contact, gas-water contact and to

determine the technical condition of producing wells.

The company Yamal Petroservis’ customers include
Gazprom Dobycha Yamburg, Gazprom Dobycha
Urengoy, Gazprom dobycha Nadym, Severneft-Urengoy,
Muravlenkovskneft branch of Gazpromneft-NNG.

Yamal Petroservis, a specialized geophysical surveying
company, is highly demanding towards the personnel
involved in the CT Survey Project which along with its
compliance with all other quality and safety requirements
enables to satisfy all demands and requests of its
customers. ©
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MPaKTHUKA

bYAYT BOCTPEBOBAHbI
TEXHOJ10T W OJ14 PABOTDbI
B TOPU3OHTAJIbHbIX CKBAXWNHAX

HORIZONTAL WELL TECHNOLOGIES

TO BE IN DEMAND

Pybur Myoapucosur Axmemiuiiir
poouncs 11 nos6psa 1961 200a 8 2. JleHuHozopcre,
Pecnybnura Tamapcmar. OKOHUUNL YPUMCKUTL
nepmanoil uncmunrym. 1Tpyoosyro 0esameisHoCms
HAYATL ROMOUGHUKOM OYPUNbUUKAJICHUNO020DCKO20
ynpasaenus 6yposolx pabom 6 1982 200y.
C 1991 200a pabomcan 8 J1eriur020pCKoOM YIPasaeri
110 NOBBLUUEHUIO HePhMeomOaH L NJLACOs U
KANUMAabHOM) PEMOHINY CKEANCUN MACIEPOM
KPC, unsicerepom mexnono2ureckozo omaoed,
nauansruxom omoenad. C 2002 200a pabomaem
8 AKMIOOUHCKOM YNPABICHUL KAHATHO-
KOHIMELIHEPHBLX U NAKePHBIX Men0008 —
YKKuIIM (c 2008 200a — OO0 <Tammnegpmn
AxmrobunckPemCepeic») 8 O0NNCHOCIU 2NLABHO20
urIcCeHepa.

Koppecnonoenm «BK> 6ecedyem ¢
PM Axmemuuurvim, 21a6HoiM UHICCHEPOM
00O <Tamnegppmuo-AxmroourckPemCepesuics

Bpems koxrrroomHra: Pyorma MyaapucoBud, Ber
ABJIsI€TECh OJHHM U3 AKTHBHBIX AaBTOPOB HAILIETO
JKypHaJIa, HO B IIOCJIeZHee BpeMs Bamu myOoaunkanmmum
CTAJIH IIOABJIATHCA pesxe. ByeM npuaurHa?

PyGOuH AXMeTHIHH: 5 GOJIBIION TOYUTATENb KyPHAIA
«BpeMs KONTIOOMHTA», 4 TPUYNHA NAy3bl B TYOIHUKAIUAX —
3TO 6AHAJIBHAS 3AHATOCTbD. M, 4ECTHO rOBOPS, OCHOBHAS
Macca paboT, KOTOPBIE MBI IPOU3BOIUM, OTHOCUTCA K
IPOCTBIM TEXHOJIOTHSIM, 4 OITHCBIBATD B CTATHE XOTEIOCH ObI
4TO-TO YHUKAJIBHOE. XOTA CIIPABEIJIMBOCTU PAJN OTMEYY,
4TO U B IPOCTBIE PA6OTHIL, KOTOPBIE MPOU3BOAAT U MHOT'HIE
Jpyrue NoAPAAYUKH, HAM XOTEIOCh ObI BHOCUTD YTO-TO
HOBOC.

BK: Kakne HMEHHO paboTHI Bel nMeeTe B BHTY?

P.A.: [IpOMBIBKH CKBaKUH, OOPaOOTKH TPU3AO60HHOIM
30HBI IJIACTA COCTABJISIOT GOBIION OO'BEM ONEPAITU.
MpsI pab0oTaeM JOBOIBHO-TAKU 3(P(PEKTUBHO: Y3KE BTOPOU
Pa3 HOAPA]T KOIUYECTBO OIEPALINH, IPOBOJJUMBIX
OSITHIO OPUTaIaMH, OCHAIIIEHHBIMU KOJITIOOMHTIOBBIMU
yCTaHOBKaMH, gocturaet 1000 onepanyii B roj, OHAKO
XOTEJIOCH 6Bl MPOU3BOIUTD OOJIBIIE CIOKHBIX PAOOT.
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Rubin Akbmelshin was born in Leninogorsk, the
Republic of Tatartstan, on November 11, 1961.

He graduated from Ufa Oil Institute. He started bis
career as assistant driller at Leninogorsk Drilling
Department in 1982.1n 1991 he was employed by
Leninogorsk Production Enbancement and Well
Workover Department. He worked as well workover

Joreman, technical engineer and bhead of the
division. Starting 2002, be's been a head engineer
of AkRtyubinsk Cable/Container and Packer Division
and Tatneft-ARtyubinskRemService LLC
(since 2008).

Correspondent of CTT is talking to
RM. Akbmetshin, Chief Technology Olfficer
of Tatneft-AktyubinskRemService, LLC.

The Coiled Tubing Times: Rubin
Mudarisovich, you are a regular author of
the articles for our Journal, but lately your
publications have become less frequent. What
is the reason for that?



000 «®pak[xeT-Bonra»

NOPOXUM
NOCTUMHYTbIM,
PABOTAEM HAJ,
MEPCMEKTUBON

BK: Tem 00Jiee 4TO Bamra KOMIIaHusa

BHPTYO3HO BJIAJI€€T BEChbMa IIUNPOKHUM CIIEKTPOM
TE€XHOJJIOTHH.

P.A.: [1a, cerOaHs MBI MOXXEM IPOU3BOAUTH NOPSAIKA
20—-22 TEXHOJIOTUYECKHUX orepanuil ¢ nomomipio F'HKT.
DTO U TAMIIOHAKHBIE PAOOTHL, OYpPEHHE OOIBIIUM
JHUAMETPOM, PaOOTHI B TOPU3OHTAIbHBIX CKBAKMHAX,
U3O0AILMOHHBIE PAOOTHL, PAGOTHI C HA[yBHBIMU
MaKEPAMU U MHOTOE IPYTOE.

BK: Ha xoH(epeHIIuaX «<KOITIOOHNHTOBBIE
TEXHOJIOTHH U BHYTPHCKBAKHUHHEIE PA0OOTHI»
MIpPEeICTABUTENIH Banre KOMIIaHUH U JITHNIHO
BBI OOBIYHO BBICTYHIAIH C JOKJIAJAMH,
PACCKa3BIBAIOIIHMHU 00 YHHKAJIBHEBIX PA0OTAX.
TaKHX, HAIIPUMEP, KAK IePETHKBUIATTH
C IIOMOIIBIO KOJITIOOMHI'A CKBAKHHBI,
HAXOJAIIEYICA HA THE BOJOXPAHIIHINA.

DTO GBLIIA BBIJAIOIIAACSA Onepanusa. OMHaAKO
BO3MOKHOCTH COBEPIIHTH CTOJIb 3PP eKTHBIF
IIOJBHT IIPETOCTABIIACTCA HE BCEITA, a
a¢dexTuBHAL pYyTHHHAS PA00TA IPEICTABIISIET
IJIsA Bammx KOJIJIer — YuTaTe/J e HAIIIETO
JKYPHAJIA — HE MEHBIIHI HHTEpPeEC. MBI pabI
OBLTH OBI OITYOJIHKOBATHh HH(POPMAITHIO O
pe3yIbpraTax padborT, 0 TOM, KAK YBETHIHIHCH
JI€OHTHI CKBA>KHH, B KAKUX YCJIOBH X
IIPOBOJAHINCH PAGOTHI U KAKOE O0OPY/TOBAHHE
IIPUMEHAIOCH.

P.A.: Mbl gBJII€MCS CEPBUCHOMN KOMITAHHEM, 1
HE BCE HAIIN 32KA3YNKH UJYT HA TO, YTOOBI MBI
MOKA3bIBAJIN B [IPECCE KAKUE-TO PE3YJIBTATHI PA0OOT HA
UX CKBAXKHHAX. OCOOEHHO 3TO KACAETCA JAHHBIX ITO
€6 TAM CKBAXKHH JI0 U ITOCJIE onepanui. [fIoaromy
YaCTO MBI, €CJIA U IIOKA3BIBAEM PE3Y/IBTATHI, TO
ob6e3nndeHHble. HanpumMep, HeKas CKBa>KHMHA ObLIa
NOABEPIHYTA TAKOU-TO onepauyu. ITapamMeTpsl
PabOTBI CKBA’KHHBI IO U IIOCJIE ONEPALTAUN TAKOBEL..
EcTp 1 enie oHa IPpUYMHA HAIIEH HEJOCTATOYHOM
OTKPBITOCTH; CETOJHS MBI CYIIECTBYEM B YCJIOBUAX
PBIHOYHBIX OTHOIIEHUN, ¥ €CJIU ITIOKA34Th KAKYIO-TO
TEXHOJIOT'HIO B IOAPOOHOCTAX, TO KOHKY PUPYIOIINE
CEPBUCHBIE KOMITAHUU CMOT'YT IIEPEHATD €€, 4 IOTOM
OyZlyT y4aCTBOBATD B TEX XK€ TEHJICPAX, UTO U MBL. TaKOE
YoKE CIy4a10Ch. BCE 3TO — caepkuBaOmMe (paKkTOPHL
[T03TOMY MBI, KaK U IPYTUE KOMITAHUU, HE BCETA UIEM
H4 TO, YTOOBI pa3IVIAlIaTh BCIO UH(POPMALUIO.

BK: Ha Baur B3IIsN, MHTEHIIHA K 3AKPBITOCTH
CEPBHCHBIX KOMIIAHUH YCUJINBAETCA WJIH OHA
JOCTHIJIA KAKOT'O-TO YPOBHSA H OCTAHOBHJIACH?

P.A.: OH2 OCTAHOBUJIACH HA OIIPE/ICIIEHHOM YPOBHE.

BK: BBI ABJIATHCH Y4ACTHHKOM 11€JI0TO
paga koH@epeHui «<KoJITIOOMHTIOBBIE
TEXHOJIOTHH Y BHYTPHCKBAKHHHEIE PA0OTHI>. }
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Rubin Akhmetshin: I am a true amateur of
the Coiled Tubing Times. The reason for such a
pause is pressing engagements. In fact, most of
our operations involve simple technologies, while
the article should be dealing with something
unique. But to be frank, we always try to introduce
something new even in simple operations practiced
by many contractors.

CTT: What types of operations do you
mean?

R.A.: Most of the operations are related to
well cleanouts and bottomhole formation zone
treatments. Our work is rather efficient. For the
second time in a row the number of operations
performed by just 5 crews equipped with coiled
tubing units amounts to 1000 a year. Yet, we would
like to perform more operations of high complexity.

CTT: It seems quite reasonable given that
your company is a magician in using a wide
range of CT technologies.

R.A.: Yes, today we can perform around 20-22
types of CT operations including plug operations,
large-hole drilling, operations in horizontal wells,
cement squeeze operations, operations with
expanding packers, etc.

CTT: You and representatives of your
company traditionally made reports
about unique operations at The Coiled
Tubing Technologies and Well Intervention
Conferences. Among them, say, there
is a repeated CT abandonment of a well
located on the bottom of water reservoir.

It was a great operation. The opportunities
for performing such a unique operation
are not always available, while effective
everyday jobs are not less interesting to
your colleagues, who are the readers of our
Journal. We would like to publish the data
on the results of operations, growth of well
flow rates, operational conditions and the
equipment applied.

R.A.: We are a service company and not all of
our customers are willing to have any of their well
data published in the press. Especially, this applies
to the data about well flow rates before and after
operations. That is why, even if we show the data, it
is impersonal. For instance, a certain operation was
performed in some well. The well had the following
parameters before and after the operation... There
is one more reason for the lack of openness.

We work under conditions of market relations.
And if some technical information is revealed in
details, competing service companies can absorb
it and then will take part in the same tenders as
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HacKoJIBKO NOJOOHBIE BCTPEYH CIIOCOOCTBYIOT we do. Such things have already happened. All

npodeccnoHaAIBPHOMY OOIIeHUI0? Beas
HedopMaATbHASI OOCTAHOBKA — TO HMEHHO TA
armocdepa, B KOTOPO¥H € THHOMBINIIJICHHHUKH
U IEJISTCA CEKPETAMH.

P.A.: JIN4HO U1 MEHS, KAK U, [yMAIO, [J1sI MHOTUX
Y4YaCTHUKOB, 3TN KOH(PEPEHIIUN OYEHD MTOJIE3HBI,
THOCKOJIBKY 37I€Ch 3aBSI3bIBAIOTCSI 3HAKOMCTBA C
KOJIJIETAMHU, KOTOPBIE PAOOTAIOT B KOMITAHUSIX,
TPOU3BOISIIUX AHAJIOTUYHBIE PA6OTHL IToABISIETCS
BO3MOKHOCTb [IO3BOHHUTbD B BE/IYIIYIO CEPBUCHYIO
KOMITAHHUIO U IPOKOHCYJIBTHPOBATHCS 10O BOIIPOCY,
KOTOPBIH TPEOYET pEHICHU. S MHOT'O JIET pabOTAIO0
B IAHHOI OOJIACTH, HO a6COMIOTHO BCE 3HATD
HEBO3MOKHO. MHOI'O HOBOT'O 51 Y3HAIO B IIPOIIECCE
KOH(EPEHIINH U3 JOKIA/I0B. A HBIHEIIHSA, 13-51
KOH(EPEHIIHS JJI151 MEHSI BOOOIIE KAK OTKPBITHE!

BK: CunTaere, YTO OHA JIy4dIasa?

P.A.: K coxxaneHuIo, 1 He ObLT Ha IPOILION
KOH(EPEHIINH, HO IO CPABHEHMUIO C ITO3AITPOILION
3Ta — GOJBIION mAar Brepes. M o y4aCTHUKAM, UX
COCTABY, KOJIMYECTBY, U 10 JOKJIAJAM, ITO KAYECTBY
nH(OpMaALH. BrieyaisgeT, KAk MHOI'O HOBBIX
YYACTHUKOB IIPUEXAJIO CIONA. A €IIIe 1 OOpaTUI
BHUMAHHE HA TAKYIO TEHJCHIIUIO: CHAYAIA
TEXHOJIOTHIO HAa KOH(PEPEHITUN ITIOKA3BIBAIOT
BEAYIINE MEXYHAPOAHBIE CEPBUCHBIE KOMITAHUM:
JIlmombeprke», Trican Well Service, Weatherford,
4TO/A YEPES /IBA 3/IECH JKE MOABJIAIOTCA JOKJIAIBI

these factors are deterrents. That is why, like other
companies, we don’t always reveal all information.

CTT: Do you think that the tendency of
service companies to be closed has reached a
certain level and stopped?

R.A.: Yes, it has stopped on a certain level.

CTT: You have taken part in many Coiled
Tubing Technologies and Well Intervention
Conferences. Do such meetings contribute
to professional communication? Informal
atmosphere is more suitable for like-minded
people to share their secrets.

R.A.: I think that these conferences are very
useful both for me and many other participants,
because they help to tie links with colleagues,
who work in companies, which perform similar
operations. There is an opportunity of calling
to the leading service company and have a
consultation on the problematic issue. I work in this
field for many years, but it is impossible to know
everything. Ilearn many interesting things from the
reports made during the Conference. And the last,
13th Conference was like a revelation for me!

CTT: Do you think it was the best one?
R.A.: Unfortunately, I have missed the previous
Conference, but it is a big step forward, as

compared to the last one that I attended, as far as
the composition of the Conference, its participants
and their number, the reports and the quality

of presented information are concerned. I was

OTEYECTBEHHBIX KOMITAHUI IO TEM KE TEXHOJIOTHUSM.
Sl yBEpEH, UTO CKOPO POCCUMCKUE KOJIJIETH ITOAXBATAT
HUJIEU, KOTOPBIE TPO3BYYaJIM C TPUOYHBI HBIHENTHE
KOH(EPEHIINH U Ha CAEAYIOMUX BCTPEYAX YKE OYAYT

JOKJ/IAABIBATH O CBOUX PE3Y/IbTATAX.

BK: KoHndepeHiusi, ee mporpamMmma, moMoraer

BBIJIEJIUTH TPEHIBI, KOTOPHIE B HACTOAIILEE
BpeMA IPEBATHPYIOT HA PIHKE CEPBHCHBIX
PadoT. dTO 1 reoPU3UKA C KOITIOOMHIOM, U

impressed by the number of new participants of
the Conference. I also noticed another tendency.
Initially, breakthrough technologies are presented
on the Conference by such world leading service
companies like Schlumberger, Trican Well
Service, Weatherford. But some two years after

THAPONECKOCTPYIiHAaA nepdopanus, 1 paGoTsI domestic companies present their reports on the
C THOKO¥ TPyOO¥ Maoro guamerpa. Kakue same technologies. I am sure that soon Russian
HaIIPaBJIEHHS BbI GBI BBIICTHUIIH B KAYECTBE companies will absorb the ideas announced at this
nepegoBhIX? Conference and will present their results at the next
P.A.: [111 MeCTOPpOXACHU TaTapCTaHa O4EHb meetings.
AKTYAJIBbHBI PA6OTHI C THOKOM TPYOOH MAJIOIO JUAMETPA
10 MEXTPYOHOMY IIPOCTPAHCTBY. MBI IPOBOAYIM UX YXKE
€ 2003 roz1a. & T2 TEXHOJIOTUS HAMH YoKE aIIPOOUPOBAHA,
JKHUBET U OYyZIET JAJIbIIIE PA3BUBATHCS. Ha MO B3IIs], B
OyaymeM 6yyT BECbMa BOCTPEOOBAHBI TEXHOJIOTUHU J1J15
PabOThI B 'OPHU30HTAJIBHBIX CKBAKHHAX. K COXKaNIEHUIO,
CErogHs Halu pOCCHfICKHC KOMITAHUH B OOJIBIIUHCTBE
CBOEM K HIM HE COBCEM I'OTOBBIL.

CTT: The Conference and its program help
to determine the prevailing trends of the
service market. They include CT geophysics,
hydraulic jet perforation and small-diameter
CT operations. What are the advanced trends
in you opinion?

R.A.: As far as the fields of Tatarstan are
concerned, the small-diameter CT operations in

BK: K KaKMM HMEHHO TE€XHOJIOTHIM? the annular space are of current interest. We have
K O0ypenuio? practiced them since 2003. We have tried this

P.A.: HeT, HE K OYpEHUIO. DTO BOIIPOCH PEMOHTA technology and it will be further developed. I think
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LOPOXUM
LOOCTUTHYTbIM,
PABOTAEM HAJ,
MEPCMEKTUBON

U UCCIEN0BAHUS TOPU3OHTAIBHBIX CKBAXKHH.
Tam gpyras (pU3HUKa, TaM IO-UHOMY IIPOLIECCHI
IPOUCXOMAT, YEM B BEPTUKATIBHBIX CKBAXKUHAX.

Ha cerogHsAmHunMI IEHb MBI HE COBCEM UX IOHUMAEM
U HE BCETZA MOKEM UX UHTEPIIPETHPOBATD.
3HAYNUTEIBHOE KOJIMYECTBO MBIy €e6s1 B TaTapcTane
reo(pU3NIECKUX UCCIIEJOBAHNI IPOBOJIUM, HO HE
BCEr/1a JOCTOBEPHASA MH(POPM AU TOTYyIAETCHL.
3HAYUT, HEOOXOJUMBI KAKHE-TO HOBBIE METO/IBI
onpeeeHUa HCTOYHUKOB OOBOAHEHMUSL.
T'OpU30OHTAJIBHBIX CKBA’KHH IIPOOYPEHO

O4YE€Hb MHOT'O, HO OHHU HE COBCEM 3(PPHEKTUBHO
IKCIUIYATUPYIOTCS, ObICTPO OOBOAHSIOTCS. Hy>KHO
BBISIBUTb TOYHBIE IPUYHHBI 3TUX ITPOLIECCOB

U HAWUTHU METO/BI UX YCTPAHEHU . BOT 3TO
HAMPABJIEHUE, 51 CYUTAIO, OyIET UHTEHCUBHO
Pas3sBUBATHCA. TaKKe OYAET PA3BUBATHCS

I'PIT, ocO6EHHO MHOTOCTAJUMHBIM, 4 TAKKE
CTPOUTENBCTBO UHTEIIEKTYAJIBHBIX CKBAXKHH.

B TaTapcTraHe yKe TAKHE CKBA’KUHBI CTPOATCS:
IKCILTYaTAIIUOHHBIE KOJIOHHBI OITYCKAIOT YK€ C
YIOPAaBIAEMBIMU KJIAIIAaHAMH, KOTOPBIE B Poccrun
paHbIIIEe NPUMEHSJIMCH MaJIO. Hy 1 KOHEYHO,
HCCJIEJOBAHUE TOPU3OHTAIBHBIX CKBAKHH
OOJIBIION ITPOTAKEHHOCTH, B KOTOPBIX TPEOYIOTCA
HOBBIE CITIOCOOBI JOCTABKH IMIPHUOOPOB: C TOMOIIBIO
KOJNTIOOMHTA, TPAKTOPOB.

BK: A uTO, Ha Bant B3171s171, 3 deKkTuBHEE:
KOJITIOOHUHT HJIH CKBAKHHHBIE TPAKTOpa?

P.A.: B Tarapcrane 6ypsAT MHOI'O CKBAKHUH C
OTKPBITBIMH CTBOJIAMH, JIJIs1 KOTOPBIX TPAKTOPA
HE COBCEM 3(P(PEKTUBHEL, B OTIINYUE OT
JIOCTABKH C IIOMOIIIBIO KOMTIOOMHTA. 5] ceroyius
06IIAJICS C IPEACTAaBUTENAMU «JIlmomoepxe».
OHU NPAKTUKYIOT U KOJITIOOWHT, U TPAKTOPA
OTHOBPEMEHHO. HO s1 cCunTalo, 4TO MOKA /ICIIEBIIC
HCIIOIB30BATh KOJITIOOUHT. M onieparius
IPOBOJUTCS OBICTPEE, U OOOPYAOBAHUE HAJICIKHEE.

BK: TaTapCTaH — OHH U3 CAMBIX CTAPBIX
HedTEeTOOBIBAONIUX PAHOHOB PocCcHH.

Y910 caMOe CIOKHOE IIPH OOCTYy>KHBAHHUH
«BO3PACTHBIX> CKBAKHH?

P.A.: [IOBTOPIOCH: Y HAC OYEHb OOJIbIIAS
O6GBOJJHEHHOCTD. [103TOMY HYKHBI U30JISIIITUOHHBIC
paboThL B TOM 4ncie TPOBOAUMBIE C IIOMOIIBIO
KOJITIOOMHTI'A. A B TOPU30OHTAJIBHBIX CKBAKUHAX,
€CTECTBEHHO, TOJIBKO C [IOMOIIIbIO KOJITIOOMHT 4.
Ceffuyac pa3BUBACTCS HAIIPABJICHHUE — OTCEUCHUE
OOGBOJJHEHHBIX YYACTKOB MaKepaMu. VICTIONb3YIOTCS
BOJIOHAOYXAIOIIHME WY HA/TYBHBIE TAKEPBHIL.

BK: O4eHBb XOTEJT0OCH OBbI HAa C/ICAYFOIIeH
koH(bepeHIINH YCIBIIIATH 00 3TUX PaboTax.

P.A.: Hazerocns, 4To Ha cieayiome, 14-1m
KOH(EPEHIIUN MHE OYZIET O YEM PACCKA3ATh. ©

practice

that in the future horizontal well technologies will
be in high demand. Unfortunately, at the moment
Russian service companies are not fully ready to
implement such technologies.

CTT: What technologies? Drilling?

R.A.: No, not drilling. These are the aspects of
workover and logging operations in horizontal
wells. They imply other physical processes, different
from vertical wells. At the moment we don't
completely understand them and are not always
ready to interpret them. In Tatarstan we perform
a great number of well logging operations, but the
information is not always reliable. It means that
new methods of detecting the sources of water
troubles are needed. There are many horizontal
wells, but their operation is not always effective
due to fast water encroachment. It is necessary
to find the exact reasons of these processes
and methods of their elimination. I forecast the
intense development of this trend. Multi-stage
hydraulic fracturing and intelligent completions
will be developing as well. Such wells have already
appeared in Tatarstan. Production strings in these
wells are equipped with controlled valves, which
were rarely used in Russia before now. Logging
operations in long horizontal wells require new
methods of tools conveyance using CT and
downhole tractors.

CTT: What do you think is more effective, CT
or downhole tractors?

R.A.: There are many openhole wells in
Tatarstan. The use of tractors is not efficient
for them, unlike CT conveyance. I've talked to
representatives of Schlumberger today. They use
tractors and CT simultaneously. But I think that
utilization of CT is less expensive. Besides, the
operations go faster and the equipment is more
reliable.

CTT: Tatarstan is one of the oldest oil
producing regions of Russia. What is the most
difficult problem while servicing old wells?

R.A.:Tsay it once again. We have a high degree
of water cut. That is why we need cement squeeze
operations including those involving CT. Obviously
such operations in horizontal wells can be
performed only with the help of CT. Operations
connected with isolation of watered intervals with
packers are currently in demand. Water-swellable
or inflatable packers are used in the process.

CTT: It would be very nice to hear about
these technologies at the next Conference.

R.A.: Hopefully, we will have a lot to say at the
next, 14" Conference.
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Mbl CTAPAEMCA NCTOJIb3OBATb
JTYHLWWNE MWPOBBIE NMPAKTUKW

WE TRY TO USE THE WORLD'S BEST
PRACTICES

Paesuns Hemaunosuw EHukees Ravil Ismiilovich Yenikeyev

was born in Kuibyshev on
May 23, 1975.

He graduated from
Samara State Technical
University in 1997, where be
studied O&G fields drilling
and mining engineering.

In 1997-1998 be served
inthe RF Army. After that he

poounca 23 mas 1975 2ooa 6 2. Kyiioviuiese.

B 1997 200y oxoruun CamapCruii 20CY0apCimeeaiil
MEXHUMECKULL YHUBCPCUINENN 110 CReUUANILHOCITIL
«Oyperue HepMmAHbLLX U 2A308b61X MECIODONCOCHULL,
20pDHbILL UHIICCHED.

C 1997 1o 1998 200 cayxcun 8 BoopywceHrnwix cunax PPD.

Pabomaun 6 komnanuax OAO BorzabypMauu»,

OAO «Oiin Texronooxcu Osepcus».
C 2003 2o0a pabomaem 6 2pynne Komnaruil «Ppar

Lcem». Ha Oanmiii MOMeENHm A6NAEMCA 3AMECUMENIeM worked in VolgaBurMcash
2eHepansrozo ouperxmopa OO0 «Ppar/ncem-Boaza» OJSC and Oil Technologies
no 6yperuro u I HKT. : Overseas OJSC.
' In 2003 be was employed

Koppecnoroerm «BK> 6ecedyem ¢ ' by Frac Jei and at the
PU. EHuiceesbim, 3amecnmumenem Fi moment he is Deputy

irector General of Fraclet
2eHepasIbio20 oupermopa no Oyperiiro \ L Volka LLC on CT and drilling,

u I HKT xomnanuu «Dpar/icem-Bonzay.

Bpems:a koaTro0nHra: PaBmias UCMAaIOBHAY, IJIS

HAYaJ/Ia — HECKOJIBKO CJIOB O Baireii koMmmaHuu: 06 Correspondent of CTT'is talking to
HMEIOIEMCS 060PY/IOBAHHH, BUJAX BHITIOTHAEMbIX R.I Yenikeev, Deputy General Director,
paGor. Drilling and C1, Fracjet-Volga.

Pasriab EnnkeesB: KoMmitanusa ocHoBaHa B 2002 rony,

OKAa3bIBAEM YCJIYTH OYPEHMA U KAITUTATIbHOT'O PEMOHTA The Coiled Tubing Times: Ravil Ismailovich,

CKBaKMH. KOTTIOOMHIOM Ha4a/IM 3aHUMAThCS B 2008 rofy. could you please say a few words about your

V HAC UMEIOTCS KOITIOOMHI'OBBIC YCTAHOBKH ITPOU3BOICTBA company, the available equipment and types of

C3AO «PUIMAIT> — MK20T u MK30T. Bropele OTINYaI0TCS operations you perform?

OT IIEPBBIX H0JIEE MONTHBIM HHKEKTOPOM. Ravil Yenikeev: The company was founded in 2002.
It renders services in drilling and well workover. We

BK: CKOJIBKO BCero y Bac yctTaHOBOK? started to use coiled tubing in 2008. We have MK20T

P.E.: TToka — 117k, B ruranax 3akynku 2013 roza eme and MK30T CT units manufactured by NOV FIDMASH.
2 yCTAaHOBKU. The latter have a more powerful injector.

BK: 1 KaKo¥ 00'beM pa0OT OHH BBIIIOTHAIOT? CTT: How many units do you have?

P.E.: TO4HO ceffyac He OTBEYY, HO BCE OHU PAOOTAIOT, R.Y.: At the moment we have 5 of them. The
HU O/IHA HE IPOCTAUBACT. procurement plans for 2013 include purchase of 2 more

units.

BK: A KaKHe re0JIOrH49eCKHe YCIOBHA Ha
MECTOPOKACHHUAX, I/Ie Bol padoTaere: NIyOHHBI CTT: What volume of operations do they
CKBAKHH, THUIIBI KOJUIEKTOPOB? perform?

P.E.: YC10BUSA y HAC BECbMA PA3HOOOPA3HBIE. MBI R.Y.: I cannot give an exact answer right now, but all
paboTaeM B pa3IUYHbIX peruoHax Kazaxcrana u Poccuy, of them are in operation. There are no off-stream units.
BKJTIOYAS1 1 YHUKJIBHOE ACTPAXaHCKOE I'A30KOH/ICHCATHOE
MECTOPOXKIEHUE. TaM O4EHB XKECTKHE YCJIOBUS — CTT: What are the geological conditions of the
CEPOBOIOPO/A TOYTU TPHUALIATH MIPOLIEHTOB, IITyOUHEBI 60JI€€ oilfields you work at? Can you specify the depth
YETBIPEX THICAY METPOB, BLICOKUE TIJIACTOBBIE IABJIEHUA U of wells, types of reservoirs?

TEMIIEPATYPBL. R.Y.: The conditions are quite diverse. We work in
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BK: HaBepHOe, TAaKHE YCIOBHA 3HAYHTEIbHO
COKPAIIAFOT YHUCJIO CITYCKO-TIOA’b€EMOB I'HOKOH
TPyOBI?

P.E.: KOHEUYHO, COKPANAIOT, HO MBI BCEMU CUJIAMH,

U1 HEOE3YCIIENIHO, HOPEMCS C KOPPO3HUEH. B 4acTHOCTH,
IPUMEHSIEM IPAKTUYECKH BCE METO/IBI, KOTOPBIE
OBLIIM O3BY4YEHBI HA CEMUHAPE JOKTOpa bepuu JIydra
«KonTIO6UHTrOBOE O60OPYLOBAHUE U TEXHOJIOTHH,
IPOU3BO/ICTBO U TEXHUYECKOE OOCTYKUBAHUE TMOKON
TPyOBD>.

BK: B AcTpaxaHHu — TAa30KOHICHCAT,
a B Kazaxcrane BoI 00cTy:KuBaere He(DTAHBIE
MECTOPOKIACHU A?

P.E.: [1a, B KazaxcTane HE(PTAHBIC, U B [TOBOJIKBE TOXKE.

BK: KOJITIOOGHHIOBBIE TEXHOJOTHH IIPHUMEHIAETE
CTAaHJAPTHBHIE HJIH JOPAOATHIBAECTE UX IO,
KOHKpPETHBIE YCIOBHA?

P.E.: Y K2X/IO¥ CKBa>KUHBI €CTh CBOU OCOOEHHOCTH,
CBA3BAHHBIC, ITPCXK/IC BCCT'O, C IIJIACTOBBIMHU YCJIOBUSAMMH.
Kpome Toro, Hy>kHO YYUTBIBATb TPEOOBAHUS, KOTOPBIE
HAaM NPEIbABIAIOT 3a4KA34HUKH, OOECIIEUHBATD
0€30MaCHOCTD PA6OT U €III€ MHOT'O (PAKTOPOB YYUTHIBATD.
Ho MOTy CKa3aTh, 94TO MBI CTAPAEMCS UCIIOIb30BATh
JIYYIITHE MUPOBBIC IPAKTUKH.

BK: Banra KOMIIaHHSA CTPEMHUTCA PACIIHPATH
CIIEKTP IIPHUMEHSIEMBIX TEXHOJIOT U ?

P.E.: /Ia, koHeuHO. OTHAKO KOJTIOOUHT CaM I10 cebe
3aHHUMAET OINPEAEICHHYIO HUILY. KONTIOOMHTOBBIE
TEXHOJIOI'UU UMEIOT OTPAHHUYEHUS. DTO B OCHOBHOM
OCBOEHHE CKBA’KUH ITOCJIE TUJPOPA3PBIBOB KAK
IPOMNIIAHTHBIX, TAK U KUCJIIOTHBIX, PA3HOOOPA3HbIE
KHCJIOTHBIE O6PAO6OTKHU, B TOM YHCJIE CEJICKTUBHBIC, PEKE
MPOBOAATCA JIOBUJIBHBIE PA6OTHL, pe3Ka aBapuiHbIX HKT
U OYPHUJIBHBIX TPYO.

BK: DTO NPOU3BOIHTCA B KAPOOHATHBIX
KOJUIEKTOpax?

P.E.: 1 B TeppUT€HHBIX TOXE. OrPAaHUYEHUI TY T
HeT. [IpuMeHseM TakKke 0OOpaOOTKHU PA3JIUYHBIMU
T'UAPOMOHHUTOPHBIMH HHCTPYMEHTAMU. HeJaBHO
OCBOMJIM KUCJIOTO-CTPYHMHOE OypPEHHUE.

BK: D10 nepegoBas TEXHOJIOTHA, HEMHOI'HIE
KOMIIAaHHUH €€ IPUMEHAIOT.

P.E.: [1a. DTO METOJ UHTEHCU(PUKALTIN. TEXHOIOTI U
TIO3BOJISIET CO3/JATh B IIPOAYKTUBHOM IIIACTE OOKOBBIC
CTBOJIBL JUIMHOM 15—-18 M, gruameTpoM 50—-80 MMm.
OJIHAKO OHA UMEET OI'PAHUYCHHE: PAOOTAET TOJIBKO B
KapOOHATHOM KOJIJIEKTOPE U TOJIBKO B OTKPBITOM CTBOJIE.

BK: Ha kakuX IIryOHHAaX?
P.E.: MBI IPOU3BOJUM KHUCJIOTHO-CTPYHHOE OYypEHHUE HA
INIYOUHAX JJO YETBIPEX THICAY METPOB.

BK: HaCKOJIBKO J€OHT CKBA>KHHBI YBEJIHIHBACTCS
IOCJI€ KHCIOTO-CTPYHHOI'O OypeHHsI?

P.E.: CMOTPS B KAKUX YCJIIOBUSIX, HO IIOKA OTMEYAEM
pUpPOCT 10 30%.

practice

various regions of Kazakhstan and Russia including the
unique Astrakhan gas and condensate field. It has severe
conditions: almost 30% of hydrogen sulfide, the depth of
4,000 meters (13,120 ft), high formation pressures and
temperatures.

CTT: Such conditions must be reducing the
number of CT trips?

R.Y.: In fact they do, but we are doing our best to
fight the corrosion. For instance, we apply practically
all methods announced at the Workshope of Dr. Bernie
Luft “Coiled Tubing — Equipment, Manufacturing,
Management and Technologies™.

CTT: In Astrakhan you deal with gas
condensate. Do you provide oilfield services in
Kazakhstan?

R.Y.: Yes, in Kazakhstan and in the Volga Region we
work at the oilfields.

CTT: Do you apply standard CT technologies
or adopt them for specific conditions?

R.Y.: Every well has its peculiarities related to
formation conditions. Besides, it is necessary to secure
the safety of operations and take into account many
other factors. But we try to use the world's best practices.

CTT: Does your company try to expand the
spectrum of technologies applied?

R.Y.: Sure. Yet, the coiled tubing itself fills its own
niche. Coiled tubing technologies have limitations, such
as post-frac (both after sand-water and acid fracturing)
well development, various acid treatments, including
selective ones. Fishing operations are performed less
frequently, as well as milling of damaged tubing and drill

pipes.

CTT: Do you work with carbonate reservoirs?
R.Y.: As well as with terrigenous ones. There are no
limitations here. We also apply treatments with various

jet tools. And we've recently mastered acid jet drilling.

CTT: This is an advanced technology and very
few companies apply it.

R.Y.: Yes, this is a stimulation technique. The
technology allows creating sidetracks with a length of
15-18 m (49-59 ft) and the diameter of 50—-80 mm
(196-3.14 in)). Yet, it has a limitation. It works only in
carbonate reservoirs and only in open holes.

CTT: What is the depth limitation?
R.Y.: We perform acid jet drilling at the depths of up
to 4,000 m (13,120 ft).

CTT: How does well flow rate increase after
acid jet drilling?

R.Y.: It depends on the conditions, but at the moment
we record the growth of up to 30%.

CTT: What CT technologies do you expect to be
developed in your region in the offing?
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BK: Pa3BHTHA KAKHUX KOJITIOOMHTOBBIX
TEeXHOJIOIru Bel okugaere B Baniem peruone
B OIMKarinree Bpemsi?

P.E.: [lymaio, Ipex/ie BCET'O, 9TO OCBOEHUE CKBAXKMH,
KOTOPOE OYEHD IOMYIAPHO Y 3AKA3YHKOB YK€ CENYac.
OcBOEHME NTOCIIE OYPEHM S, OCBOCHHUE PA3BEIOYHBIX
CKB4KHH, OCBOEHHE ITOCJIE KUCIOTHBIX U ITPOIITAHTHBIX
Pa3PBbIBOB, B TOM YMCJIE MHOT'OCTAJUHHBIX.

R.Y.: I guess that first of all these are well development
operations, as they are very popular among the
customers right now. Development after drilling,
development of exploration wells, development after
acid and sand-water fracturing, including multi-stage fracs.

CTT: With nitrogen?
R.Y.: Certainly, with nitrogen.

BK: Ca3orom?
P.E.: ECTECTBEHHO, C 430TOM.

CTT: Do you use nitrogen units manufactured
by NOV FIDMASH?

R.Y.: Yes, we use both the units produced by
FIDMASH and the ones manufactured by Russian
companies. They are different in class and operation
philosophy.

BK: A30THBIE YCTAHOBKH y Bac TOke IpOon3BOaCTBA
C3A0 «PUIMAIII»?

P.E.: [1a, puMalIEBCKHUE U €IIIE POCCUIICKOT'O
MPOU3BOJCTBA UCHOJIb3yeM. OHU PA3HBIE 10 KIACCY U
NPUHITUIY ICUCTBHUSL CTIT: Do you mean that the former are
cryogenic, while the latter use a membrane
principle?

R.Y.: Absolutely.

BK: OgHH KpHOT'€HHBIE, IPYT'HEe MEMOPaHHBIE?
P.E.: imeHHO.

BK: A xorTIOOHMHIOBOE OypeHue B Baririem pernone CTT: Will CT drilling be in demand in your
OyJeT BOCTPEeOOBAHO? region?

P.E.: DTO T€MA, KOTOPYIO MBI U3y4Y4EM YK€ JABHO 1 OYEHB R.Y.: We've been studying this subject very actively
AKTUBHO. MBI 12KE €3/TWIN B AGEP/INH, YTOOBI U3YUUTh for a long time. We even visited Aberdeen in order to
MHPOBOI OIBIT IO KOJITIOOMHI'OBOMY 6ypeHHIo. PaboTaem study the world experience in CT drilling. We work
B T€CHOM KOHTAKTE C C3AO «HOBHHKA» — IIPOU3BONTEIIEM in close contact with SZAO Novinka, the producer of
06OPYINOBAHUS /IS HANIPABJIEHHOIO 6ypeHus. «<HoBuHKa» directional drilling equipment. Novinka manufactures
MIPOU3BOAUT OOOPYAOBAHHUE MUPOBOI'O YPOBHS, MBI IIOHSJIN world-class equipment. We realized it while analyzing
3TO, U3YYHB BCIO MH(POPMALIUIO, TOTYUYECHHYIO B AGEpAMHE. the information received in Aberdeen.

CTT: What is the structure of O&G service in
your region?

R.Y.: In Kazakhstan we observe a consolidation of
service companies under the brand of KazMunayGas.
They try to consolidate drilling, well servicing and well
workover.

BK: KaxoBa cTpyKTypa He(hTEerazoBoro cepBHuca
Tam, rae Bel paGoTaere?

P.E.: B KazaxcraHe, HalIpuMep, B HACTOSAIIICE BPEMSI
Ha6/II0[IA€TCsI KOHCOINU/IAITN S CEPBHUCHBIX KOMITAHUI MTOJ
aruaon «KasmyHarirasar. Cys 1o BCEMY, B IIEPBYIO O4EPED
MBITAIOTCSA KOHCOMUANPOBATh Oypenue, TKPC.

BK: Kak B BanreM pervoHe peumaercs KagpoBas
npoo6iaema? He mpumianiaeTe IU CIIECITHATINCTOB U3
MEXKTYHAPOSHBIX KOMIIAHU?

CTT: How does your region manage the
personnel problem? Do you invite specialists
from international companies?

P.E.: MBI 1 CaM¥ TOTOBHM U IIPUBJIEKAEM CIIEIIUATIUCTOB

C OIIBITOM PAaBOTHI B POCCUMCKUX KOMITAHUAX. KCTaTHy,
YPOBEHb POCCUNCKUX CIIEIIUATNCTOB OYEHD BBICOKUI.
TTo3aTOMY MEXAYHAPOAHBIE KOMITAHUH 3a9ACTYIO

HAOHPAIOT CIIEITUAIMCTOB U3 POCCUHCKNUX KOMITAHUH U C

YIOBOJILCTBUEM ITOIL3YIOTCA UX 3HAHUAMU U OITBITOM.
Knpumepy, U3 MO€E¥ IPyIIIIbL, 4 1 OKaHYIUBAJI CAMAPCKUAN

TEXHUYCCKUI YHUBCPCUTCT, 3HAIO YCJIOBCK ITATH, KOTOPBIC,

HpI/IO6pCTH OIIBIT B OTCYCCTBCHHBIX KOMITAHUAX, YIKC

HWHXCHCPAMU BBICOKOI'O YPOBHS YIIIJIK B MCXK/TYHAPOIHBIC.

BK: B HEKOTOPBIX PETHOHAX COBCEM HA00OPOT —
HH>KEHEPHI C OIIBITOM PA0OTHI B MEKyHAPOTHBIX
KOMIIAHHUAX OCHOBBIBAIOT CBOH HCKPYIITHBIC
CEpPBHCHBIE CTPYKTYPBI M YCIIEIITHO PA0OTAIOT.

P.E.: OTpa/iHO, 4TO BCE OOJBIIE POCCUHCKUX KOMIAHUN

UCTONB3YIOT HPOrPECCUBHBIE CITIOCOOBI BEJICHUS PAOOT,
YTO MbI Hd PABHBIX KOHKYPHUPYCM C MTHOCTPAHITAMHY HA
BBICOKOTEXHOJIOTTYHOM PBhIHKE YCIYT: Sl yBEPEH, UTO 3T4
TEH/JICHLIVA COXPAHUTCA. ©
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R.Y.: We both train our own staff and invite specialists
with experience of working in Russian companies. By
the way, the level of Russian specialists is very high. That
is why international companies often employ specialists
from Russian companies and gladly use their knowledge
and experience. For instance, if we take my fellow
students who graduated from Samara State University,

I know about five specialists who gained experience
in domestic companies and then were invited to
international ones as high-level engineers.

CTT: In some regions the situation is quite
different. Engineers with experience of working
in international companies establish their own
small service companies and work successfully.

R.Y.: Itis good that more and more Russian
companies use advanced operational methods and
we compete on equal terms with foreign suppliers of
high-tech services. I am sure that this tendency will be
preserved. ©
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MPOMBIWNEHHASA TPYTINA

YBAXXAEMBIE KOJITETW, MAPTHEPbBI U1 PY3bA!

B coOTBETCTBMM CO CTpaTErnyeckor noTpebHOCTbIO
NpeanpuaTUA HedTerasoBor oTpacin B
COBPEMEHHOM U HaAEXXHOW KOMMPECCOPHOM

W rasopasfenntesibHon TEXHUKE, a TakKe
HeobX0AMMOCTbIO UMMOPTO3aMELLEHWSI
obopynoBaHUsi MPOBOANTCS KOHepeHLUS:

«COBPEMEHHbIE TEXHOJIOI'MU
B KOMNPECCOPHOM OBOPY1OBAHUM.
MHHOBALUN TA3OPA3AEJIEH A,

KOTOpaa COCTOUTCA
c 16 no 18 masa 2013 roga
B I KPACHOAPE

O KOH®EPEHLINN

MpoBoAMTCa B MHTepecax opraHv3auuii u

WHCTUTYTOB, 3KCTyaTUPYIOLLMX KOMIMPECCOPHYIO

1 rasopasfenutenbHyto TexXHUKY. B paboTe
KOH(hepeHLMN MPUMYT yyacTme BegyLime CreLmanmcTbl
1 PYKOBOAUTENW BEAYLIMNX NPeanpUaTUii 1

WHCTUTYTOB TOMIMBHO-3HEPreTUYECKOro KOMMEKCa,
KOMMPEeCCcopoCTPOUTENBHON OTPAC/K.

B pamMkax genoBol nporpammbl byayT obcyxaaTbes
aKTyanbHble BONPOChI 3KCnyaTaunu 1 MoaepHu3aumm
KOMMpPeCCOPHOro v rasopasfennTeNibHoro
obopynoBaHus. MponssoguTenn NpeacTaBaT CBou
HOBble pa3paboTKK, MOAENATCA NPAKTUYECKMM OMbITOM
CO34aHK1S HOBbIX KOMMPECCOPHbIX yCTaHOBOK

W MoJepHM3aumm 3KCnyaTupyemMom TexHKK. B pamkax
nporpammel OyaeT NpoBefieHa HayYHO-NpaKTUYecKas
akckypems no Tepputopum «KK3» (OO0 «KpacHogapckui
KomnpeccopHbI 3aBog)», KOTopasi MO3BONIUT Aeneratam
0O3HAaKOMUTBCSA C MPOLECCOM NPOEKTUPOBAHUSA U
npounseoacTea obopynoBaHus.

LIESTb NPOBEAEHNA

O3HakoMneHue 1 0GMeH HaKOMIEHHbIM OMbITOM
MeXJy COTPYAHUKaMM NPOEKTHbIX OpraH13aLumi,
cneumanmcTaMmm KOMMnaHuim HedTerasoBom 1 yrosibHoMm
oTpacner B paboTe ¢ COBpeMeHHbIM KOMMPECCOPHbIM
1 rasopasgenurefibHoiM obopynoBaHvem u
WHHOBALMOHHbIMU pa3paboTKkamu NMANPYIOLMX
npeanpuaTAA OTpacu.

OcCHOBHble paccmaTpurBaeMble BOMPOChI:
npOEKTVIpOBaHVIe, M3roToBneHuMe, sKcnnyaTauuda,
NMPMMEHNMOCTb B MPOEKTaxX, MOHTaX, NTHEBMOAyauUT

n cepencHoe 06Cﬂy)KVIBaHV|e KOMI'IPECCOpHOVI TEXHUKW.

NMPONDIWJIEHHAA IFPYIMNA «TEFAC»

350072, Kpacnopapckuii Kpai, r. KpacHogap, yi1. MOCKoBcKas, 77, 0¢.211
Tes: +7(861)299-09-09, haxc: +7(861)279-06-09, E-mail: INFO@TEGASCONE.RU

WWW.TEGASCONF.RU

Bo3ayLuHble, rasoBble, JoXMMatoLMe 1 be3macnsHble
KOMMpeccopsl.

MepenBuxxHble, bNOYHO-MOAYNbHbIE a30THO-
KOMMPECCOPHbIE CTaHLUUMN.

YCTaHOBKM a30THOMO MOXapOoTyLIEHUS.

CTaHUMKM NOArOTOBKM U yTUAN3ALUKN NMOMYTHOrO
HedTAHOro rasa.

MembpaHHoe pa3geneHue TeEXHNYECKMX ra3oB:
renvn, MeTaH, BOOOPOA,

YHACTHUKN

MNpepctaBuTenu «fasnpom fgobbiva KpacHogap»,
«lasnpom TpaHcras KpacHogap», «faznpom TpaHcras
Kyb6aHb», «[aznpom TpaHcras Maxadkana», Abunckmm
HN3, Unbcknin HN3, «Jlykonn», TyancuHckmm HMN3,
«Masnpom gobbiva YpeHron», HUMU «UHxTeox», HUMA
«la3nepepaboTka», Kacdenpa KOMMPECCOPOCTPOEHUS
KyorTY v gp.

OPTAHN3ATOP
MpomeiwneHHas rpynna «TETAC»
MECTO MNPOBEJEHUA

«MJNATAH IOXXHbIN KoHdepeHL-3an»
(r. KpacHopap, yn. OkTabpbckas, 16, nepeceyeHune c yn.
MocTtoBson.)

NMAPTHEPbI

XypHan «Cdhepa HedTb 1 las»

XypHan «Bpems konTioOuHra»

XypHan «KomnpeccopHas TexHMKa U NHeEBMaTHKa»
XKypHan «XuMmunyeckas TeXHUKa»

MNpurnawaem Bac npuHATbL yyacTue B paGoTe nepeom
BeceHHeln KoHdepeHuun: «CoBpeMeHHble TeXHONormm
B KOMMNPeCcCcopHOM 060pyaoBaHUMU. UIHHOBaLMn
rasopa3sgeneHusa»!

OPTKOMWTET:

KantoxHas FOnus CepreeBHa, e-mail: yulia@tegasconf.ru
Konaués [leHnc Hukonaesuy, e-mail: denis@tegasconf.ru
Ten. +7 (861) 299 09 09

JononHuTtenbHyo HDOpMaLUIO O KOHpepeHLMn Bbl
CcMOXeTe Nony4YnTb Ha canTe www.tegasconf.ru

Ans yyactns Heo6XoaMMO 3aperncTpupoBaThbcs!

CyBaxeHuem,
KOMMepYeckui AMpekTop

_.-""-'--.

fg&»&i&ﬁﬁ; : lOpbes A.B.




XAPAKTEPUCTNKMN HAMBOIJIEE
PACNMPOCTPAHEHHDbIX KOJITIOBMHINOBbIX
YCTAHOBOK', PABOTAIOLIMX B POCCMM
Mpounssogutens

O06o3HayeHue

Knacc

Class

Waccn

[lBurartenb

MouwHocTb gBUratens, n.c.

MakcmmanbsHoe Tarosoe ycunme nHxekrtopa, kH

CkopocTb nogayu rmbkom Tpybbl, M/MUH
AnameTp rmbkomn Tpybbl, MM

MakcumanbHoe gaBneHune Ha ycTbe ckBaxuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

[@bapuUTHbIE pa3Mepbl, MM, He bonee

- ANVHa

- lULMPUHA

- BbICOTa

Macca nonHas, Kr, He bonee

MakcnmanbHas rpysonogbeMHOCTb YCTaHOBLMKA O60py,£l,OBaHI/Iﬂ, T

*anIBe}J,eHbI AaAdHHbIe NO YCTAaHOBKaM, NOCTaBJIeHHbIM B KOoJin4yecTtBe He MeHee fecaTun
N Haxogsuwmmcs B SKcrtyaTauunn.



MANUFACTURER'S SPECIFICATIONS OF MOST
WIDELY SOLD CTUs' IN RUSSIA

duamalu
Fidmash

MK10T

MK10T

Nerkunn

Light Weight
MA3 631708 (6X6)
MAZ 631708 (6X6)

dugmatu
Fidmash Hydra Rig
MK30T -

MK30T
Taxenbiv

duamatu

Fidmash

MK20T

MK20T

CpegHum
Medium Weight
M3KT 652712 (8x8)
MZKT 652712 (8x8)

Hydra Rig

CpegHun

Medium Weight
KENWORTH C-500 (6x6)
KENWORTH C-500 (6x6)

Heavy Weight
M3KT 65276 (10x10)
MZKT 65276 (10x10)

AM3-7511
YAMZ-7511
400

400 HP
150
30,000 Ibs
0,9-48
3-157
19,05-38,1
Y1 2"
70

10,000 psi
2600
8,200 ft

430"

100"

157"
33700
74,250 Ibs
6

13,200 |bs

AM3-7511

(no otgensHomy 3akasy Caterpillar)

YAMZ-7511 option Caterpillar)
400

400 HP
270
60,000 lIbs
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

*Not less than ten units, currently being operated.

AM3-7511

(no otgensHomy 3akasy Caterpillar)

YAMZ-7511option caterpillar)
400

400 HP
270

60,000 |bs
0,9-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi

5 500 (no oTpensHomy 3aKkasy Ao 6 200)

18,000 ft (option20,300f1)

595"

100"

175"

59 000
130,000 lbs
10

22,000 Ibs

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"
40000
88,000 Ibs
15

34,000 Ibs
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RUSSIAN FUEL AND ENERGY COMPLEX IN THE XXI CENTURY
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& The Ministry of Energy of the Russian Federation
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KOHCDEPEHLII/ISI
U BbICTABKA SPE
MO PASPABOTKE B,
MECTOPOXXJAEHUN ‘¥ £
B OCJIO)XHEHHbIX '
YCJIOBUSAIX

N APKTUKE 2013

MockBa, 15-17 okTa6psa 2013 roga

e Cebiwe 1400 yyacTHUKOB Gonee yeMm u3 26 cTtpaH (AEE 2011)

¢ KpynHenwwasa B Poccnn TexHu4deckas KoHpepeHUUsa 1 BbicTaBKa SPE, nocealleHHan
pa3paboTKe MecTOpOXXAeHWA B OCNIOXXHEHHbIX YCNOBUAX U APKTUKe

¢ 3-X OHeBHas BbICTaBKa, Ha KOTOpOW nuaepbl U WHHOBALMOHHbIE KOMMaHUK
HedTerazoBoro pbiHKa NpeAcTaBaT HoBelLMe TeXHoNorMm B obnact paseegxm
1 Ao6blun HedTerasoBbix MECTOPOXAEHWUA

* YHUKanbHas BO3MOXXHOCTb y4yactna ana MmonoabiX WVHHOBaLUWMOHHLIX KOMMaHun
- «MIHKyBaTOp TeXHONnormmn»

* 30Ha HayKWN 1 3HaHWA

www.arcticoilgas.com

CMNOHCOPLI MEPOIMPHUATAA:
Hatanes BabuHa, RH +7 495 937 6861, ,t;@ﬁ 127

meHemkep no npopaxar [ natalia.babina@reedexpo.rtl s[:m"mhepgep Chevron

WpuHa Ky3HeLoBa, EH +7 495 937 6861, ,qoﬁ 152

[VPEKTOP BbICTABKM irina. ova@reedexpo.ru o TOTAL '




AKTyaﬂbHOCTb nMPpUMeHEeHWUA a30THbIX

KoMnpeccopHbix ctaHun TTA B KONTIOOMHre

A.B. IOpves, kommepueckuil oupexmop,
Tpomvuunernnasn epynna <lezac»

H.B. Bopouinn08, 2enepaivibiii Oupexmop,
Ipomvinernnasn epynna <leeac»

Bacrotl 3aoaueti Heghpmeza300006i6a10ULUX KOMNAHULL AGTLACIICA
pavyuonansHoe ussnenerue y21e8000P00H020 ColPbsl, CHUNCCHIE
cebecmoumocmit 3moz2o npoyecca. llpumererie KonmroouH206b6Lx
MEXHONI02ULL NPU BCKPBLIMUL 1POOYKIMIUSHBIX NJIACINO08 U KANUNMAIGHOM
pemonme CK8AaNCUH ABNACNC OOHUM U3 HAUO0.1ee NePCneKmusHbLX

U 3P PeKMUBHBLX METOO08.

KonTioGMHroeblie TEXHOIOrMM NO3BOAIOT 06ecne4uTb YC/IOBUSA PaLMOHaIbHOM SKCIlyaTauvm
MeCTOpPOXXAEeHMIA B No3QHeN cTagum pa3paboTku u Ana «peaHUMMUpoBaHuA» cTaporo oHAaa
CKBa)XMH. [laHHbIe TEXHONIOrMM, CBAI3aHHbIE C JIMKBUAALUEN OT/IO)KEHUMN B CKBaXKMHAX,
NOUHTEepBanbHOM 00paboTkon, 6opbbo c OBBOAHEHUAMU, [OCTABKOM N N3BJIeYeHNEeM
BHYTPUCKBa)KMHHOro 000pyAOBaHVA, NIOBUIbHbIMMY ONepaulusaMm, 3aHMMAIOT CBOIO PacTyLLyIO
HuUWY B HechTerazaoBom ceKTope.

ITo CPaBHCHUIO C APYTUUMHU MCTOAAMU OYHUCTKH CTBOJIA CKBAKUHDI, KOJITIOOHMHT SIBJISIETCS 6osee L[OpOFOCTOHHleI
TexHoJoruen. OgHaKo TIPUMCHCHHUC 3TOI'O MCTOZIA UMCECT PAJ MPCHUMYIICCTB, KACAIOMINXCA BO3MOXKHOCTEN
TIOBBIIIICHUA ITPOU3BOJUTCIBbHOCTHU CKBAKMH.

A30THbIe KOMNnpeccopHble ctTaHuuu TrA - 3¢pcekTBHOE
pelleHue B KONTIOOMHIroBbIX TEXHONOMMAX

TexHOJIOrHs BEI30BA IPUTOKA HE(PTH U I'a32 U3 IIACTA C UCIIOIb30BAHHUEM NTEPEBUKHBIX 430 THBIX KOMIIPECCOPHBIX
craHnuii TTA 3aK/II09a€TCS B TOM, UTO Ta3000PA3HBIN 430T MU T'A3UPOBAHHASA UM XKUJIKOCTD (TIEHA) HATHETAIOTCSA
B CKBA’)KHHY 1 3aMEMIAIOT HAXOJAIIYIOCS B HEM )KHUJIKOCTB (OYPOBOU PACTBOP, BOJY WU HE(PTE).

Hc1101b30BaHHE A30TUPOBAHHOI'O PACCOIIA IIO3BOJIACT IIPOU3BOANUTD OYUCTKY B YCJIOBUAX IIOHUKEHHOI'O
TUAPOCTATUYECKOTO JABIECHUS (HA JETIPECCUH), YTO CIIOCOOCTBYET 6071€€ I(PPHEKTUBHOMY YAATIEHUIO TBEPABIX YACTHUIL
U YMEHBIIIEHHUIO ITIOBPEXAECHUA IU1ACTA. KpOMeE TOr0, IIOCJIE€ TOI'O B TECYEHNE HECKOJIbKHUX YaCOB MOXXHO OCBOUTD
CKBAKMHY 3aKA4KOM OTHOT'O JIUIIIb 430TA C HIOMOIIBIO NEPEABUKHOM cTaHnuu TTA.

DTO OOECNIEUNBAET €IIIe 6OJIEE TIIATEIBHYIO OYUCTKY CTBOJIA M TO3BOJISET MOJIYIYUTD JAHHBIE I10 IUHAMUKE JOOBIYH,
HEOOXOAMMBIE /1151 ToA00pa TUnopasMepa YOLH 1 o1ileHKH paboThl CKBAXKUHBL. HAKOHEI, TPOMBIBKA CKBAKHUHbI
C IPUMEHEHUEM KOITIOOUHTI A, KAK [IPABUJIO, 3aHUMAET BCETO JIBA-TPHU THS — HAd HECKOJIBKO JJHEI MEHBIIIE, YEM IIPU
UCIOJIb30BAHUU TPAAULIMOHHBIX METOIOB

A30THO-KOMpeccopHas ctaHuus TTA 101251 C95 A30THO-KOMpeccopHas ctaHuyms TIA 201251 C95
Ha TeppuTopun KpacHogapckoro Ha obbekTe

KomnipeccopHoro 3aBoga. lpoussogutensHoctb — 20 M*\MuH
lpouseogutensHocTb — 10 MP\MUH JasneHne — g0 250 atm. u36.

JasneHune —0 250 atm. u36. YucroTa azota—95%

Yucrota azota—95%




OTnuuuTenbHble 0COOEHHOCTU a30THbIX cTaHuun TTA

Crannyu TTA OTIINYIOTCS OT OIPEAIIECTBEHHUKOB - CTaHIMI CIA 1 HIIA - yy4IIeHHbIMU
IKCITYATAITMOHHBIMHU XAPAKTEPHUCTUKAMH, ITIOBBIIIEHHBIM MEKCEPBUCHBIM NHTEPBAJIOM,
IIHMPOKUM CIIHCKOM JJOTIOJTHUTEIBHOI'O OOOPYAOBAHUSL.

OcHosBHbI€ Ipenmymiecrsa TTA:

e [TOBBIIEHHAS YMCTOTA 430T4 HA BBIXOZE, peryaupyemas ot 90-99%.

* BO3MOXHOCTD YBEJIMYEHUSA JABJICHU CTAHIIMU B fuanazoHe oT 10 1o 100% B cneniuaIbHOM UCIIOJIHEHUH.

* BO3MOXHOCTD PEryJIMpOBAHUA [IPOU3BOAUTENBHOCTH OT 10 10 100%.

¢ ONTUMH3AL U KOMITOHOBKH HABECHOT'O OOOPYIAOBAHUA 111 OOJIEE JIETKOTO OOCIYKUBAHUSA CTAHIIUU.

* MopepHH3a1I M KaIIOTa — YBEJIMYEHBI €I'0O HAZEKHOCTD U IOJITOBEYHOCTbD.

* MUKPONPOLECCOPHAA CUCTEMA ABTOMATUKH O6ECTIEYNBAET BO3MOKHOCTD KOHTPOJIA IIPU YAAJIEHHOM JOCTYVIIE,
paboTa CTAaHIIMU NPOUCXOAUT ABTOMATHUYECKL.

¢ MOAEpPHU3UPOBAHA CUCTEMA OXJIAXK/ECHUSA JU3€EI5 U KOMIIPECCOPA, YTO MO3BOJISAET CTAHIIUAM padOTaTh B 60jee
MM POKOM JUAIIA30HE TEMIIEPATYP OKPYKAIOLIECH CPEBL.

e CrouMOCTb CTaHIIMH TTA Ha TOPAOK HUXKE AaHAJIOTUYHOTI'O UMIIOPTHOT'O OOOPYAOBAHUSA 34 CUET IPHUMEHEHUA
OTEYECTBEHHBIX KOMIIPECCOPOB ¥ YHUKAJIBHOM CXEMBI I'd30PA3/ICJIEHU.

* ['a30pa3zeneHne NPOU3BOJUTCA C UCIIOIb30BAHUEM BBICOKOCEIEKTHBHBIX MEMOPAH.

¢ [TomyyeHHe HeOHXOJUMOT'O JABJICHUS IIPOU3BO/IUTCS OJHUM KOMIIPECCOPOM, KOTOPBIN BBITIOIHAET POIb
OCHOBHOT'O U JO’KMMAIOIIETO. DTO MO3BOJISIET YMEHBIINUTD MACCO-TA0APUTHBIE TIOKA3ATEIU CTAHIINY, IOBBICUTH
€€ HAJIe’KHOCTDb, CHU3UTD IKCILIYATALIMOHHBIC 3aTPATHL

Wcxops M3 MHAMBUAYaNbHbIX MPOU3BOACTBEHHbIX 3a4a4 3aKa34ymka, KomnaHua «TETAC» npeanaraet
NCMoJsIHEHME a30THbIX KOMMPECCOPHbIX CTaHLMI: Ha LWaccK, Ha MpuULene, Ha canaskax.

CamMmoxopfiHble a30THble KOMMNpeccopHbie ctaHuuu TTA - Bbicoko3hpeKTUBHbIE
M UCKJTIOYUTENTIbHO Hafle)XHble CUCTEeMbI MO NMOoJTy4eHUIO a30Ta U3 Bo3ayXa
nopj BbICOKMM faBfieHEM.

Komnnekc cepBucHbix ycnyr TEFTAC

TEI'AC OKa3bIBA€T BCE HEOOXOAUMBIE CEPBHUCHBIE YCIIYTH JIJISI KOMIIPECCOPHOT'O U I'A30PA3AEIUTENIBHOIO
ob6opygoBanus. [Ipeacrasurensctsa TETAC pacnionoxensl B KpacHogape, Mockse, Cypryte, HOBOKy3HEIIKE.

IHHomumo cepeuca, TETAC oxka3viéaem maxdice CORYymcmaeyoujue yCuyu:

* AYIUT ITHEBMOCHCTEMBI 3aKA34YNK4, PA3PA0O0TKA IVIAHA PEMOHTA U CEPBHCA TEKYIETO OOOPYIOBAHNS;
* OOyUYEHHE ITIEPCOHANA 3aKA34YHKA PA60OTE HA KOMIIPECCOPHOM TEXHUKE;

* apeH/1a KOMIIPECCOPHOT'O O60PYIOBAHMS.

ApeHpia a30THbIX M BO3AYLWHbIX CTAaHLUNA

11 IpOBEAEHUS PA30BBIX WK CPOYHBIX paboT TEI'AC npearaeT a30THBIE U BO3AyIIHbIE CTAaHIUK TTA B apeHay.
CTaHIIUU yCTAHOBJIEHBI Ha maccu KAMAS. TIpu HEO6XOAUMOCTH BO3MOXKHA IEPECTAHOBKA B KOHTEMHED JIMOO HA
canasku. OOCIYKUBAHUE U CEPBUC CTAHIIUI ITPOU3BOAUTCA CUIAMU KOMITAHUU «TET'AC».

HarnpasneHue apeH/1bl BOCTPEOOBAHO CETO/IHA B TAKUX OIEPALUAX HEPTETIA30BOM 1 yI'OJIBHOMU OTPACIIEH,
KaK: IPOJyBKA U ONIPECCOBKA HE(TE- U IA30MPOBO/IOB, yY4ACTUE B ONEPALIUAX IO OOCTYKMBAHUIO HE(PTECKBAXKUH,
CO3/JaHUE UHEPTHOU CPEBI B IAXTAX U T.J,.

Ycenewnocms npumenenuss KOAMIOOUH206bLX MEXHOI0ZUTE 60 MHOZOM ORPEOeNACMCA HAOEHCHOCINBIO
u agppexkmuéHoCcmv1o ucnoasb3osanusn cmanuuii TTA no esvipadbomie unepmnozo zai3a (asoma) onsn
pabomubL 6 cocmaeée KOAMIOOUH206bLX KOMNIEKCOB.

A30mmnsle Komnpeccopuste cmanuuu TTA — neomsemaemsiii
unHcmpymenm HehmaAHOoU RPOMBIUICHHOCINU, HAOCHCHAA
MmexHuKa ona onepanuil KOAmOOUuHza, IKCNAYAMUPYIOua;Aca
Ha KpynHedmux npeonpuamuax Poccuu u CHI.

«Terac» - BMmecTe B Oyayuiee!

MpomebiwneHHas rpynna «TEFAC»
r. KpacHopap

Ten. +7(861) 299-09-09,
88007770909

(GecnnaTtHbIV 3BOHOK

co Bcex TenegoHoB PO)

A30THO-KOMIIpeccopHas ctaHums TTA 201251 C95 _ HAR [
Ha TeppuTopumn KpacHoaapckoro e-mail: me@tegas'ru «
KomnpeccopHoro 3asoga. www.tegas.ru u‘

lMpousBoauTenbHocTb — 20 MP\MUH _mail- i
[InBnerine 10 250 AT, 136, e-mail: info@kkzav.ru
Yuctota azota—95% www.kkzav.ru




Yeaxaembie Konneru!

000 «HIMNO BEPTEKC>, senaolyeecs BeayLwHMM Hay4yHO-NPoOM3BOACTEEHHbIM NpeagnpuaATHemM
HedTerasoeoi oTpachu P® B o6nacry paspaboTku n nponBoACTEa BoICOK03ddEeKTHBHOTO
cenapauMoHHoro o6opyaoBaHns, nposoaMT B nepwopa ¢ 20 no 24 maa 2013 r.
MEXOTPaCcNeBy0 Hay4YHO-NPaKTUYECKYIO KOH(pEepeHUWIO Ha Temy:

«AKTYyanbHble TEXHUKO-TEXHONOIrHYecKue paapaborkm B 061aCTH NOAroTOBKHY,

TpaHcnopTa ra3a 1 yruausauum NMHM.

K obcy:xaeHnio npegnaraTca cneyolue akTyansHeie Bonpockl:

- npo6nemMbi C OYUCTKON ra3oBOro NOTOKA, BO3HWKAKOWME HA 06beKTax 3aKa3unka;

- CHWHEHME 3aTPaT M NOBbILEHWE KAYECTBa OYMCTHM ra3a OT MEXaHWYeCKHX NPUMECed W KanenbHOH WUAKOCTH;
- PEMOHT H MOAEPHHM3AUNA cenapaynoHHoro o6opyaoBaHnA Ha o6berTax 3aKasunKa;

- 060pyAoOBaHKE ANA KOMIUIEKCHOMW NOAroTOBKH rasa, rasopacnpefesiMTensHbiX H KOMNPECCOPHBIX CTaHLMMH;

- HOBbIE BMAbI MOBMNLHOW CenapaynoOHHOW TEXHUKK;

- HOBbIE TEXHOAOrMK NO yTunn3auun NMHM ¥ MHOrKe gpyrve BONPOCh! OTPAacnH.

— 3anABKM HA YYACTHE NPOCHM 3a6NaroBPeMEHHD HANPABNATE B HALWL agpec no Ten. [daxcy: (861) 279-00-48,
[=] -.E Crnipaskv no Ten.: +7 (918) 247-98-53,

e-mail: TTLE@npo-vertex.ru
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CEPVA KOHMERPEHLUY

«IHEPITETVNYHECKAA
BE30OIMNACHOCTb
POCCUIN»

© CynepsafsnHr GypeHun

© WnrennextyansHoe
MECTOpPOXACHWE:

MHpPOBaRA NpaxkTiKa

W COBPEMEHHBLIE TEXHONOrMK
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Poccuickui MNocynapcteeHHbid YiusepouTer HedTv u rasa
umeHun VM. MNyGkmxa coemecTHo © MaxpervoHansHon
O6wecrsenHon Opradnaauven HTO HedhTAHMKOS M ra30BUKOB
npurnaluaoT Bac npuHATE y4acTue B cepum koHtepeHLMA
43HepreTv4eckan Ge3onacHoCTs Poccund, KOTOPER COCTOMTCA
8 2013 rogy 8 PI"Y vedhmv 1 raza umernn V.M. MNyGrura.

info@oilconference.ru + +7 (495) 971 03 63 + www.oilconference.ru




KOH(pEPEHITNH U BICTABKU

NTOTN X CMELUMANN3NPOBAHHOW BbICTABKU

«HE®DTb. TA3. SHEPIO - 2013»

RESULTS OF THE 10™ SPECIALIZED EXHIBITION

OIL. GAS. ENERGO - 2013

C 13 no 15 pespans B CKK «OpeHOyprKbe» IPOIILIA
100u1eriHas X BeICTaBKa «Hed1h. I'a3. DHEpro — 2013».

OpraHu3aToOpPaMHU EXETOJTHOIO MEPOIIPUATHS
BBICTYNAIOT [IpaBUTENBCTBO OPEHOYPIrCKOH
061aCcTU, MUHHUCTEPCTBO 3KOHOMUYECKOI'O
Pa3BUTHS, TPOMBIIIJIEHHON HOJIUTHKYU U TOPTOBJIN
OpeHOYPrCcKO O6IACTH, TOPIrOBO-IIPOMBIIIIEHHAS
nanata OpeHbyprckor 061acTu U OAO «YPandKCIo».

BbICTaBKAa BHOBb CTaJI4 KPDYITHOMACIITAOHBIM
MEPONPUATHUEM, COOPABIINM IIOJ] CBOEM KPBIIIEH
opraHusanuu 6osee yem u3 30 peruoHos Poccumn.
Cpenun Hux Mocksa, CankT-IleTepOypr, EkaTepuHOypr,
Vpa, Camapa, Kazans, [lensa, Huxxnuii Hosropogn,
Ps3anp, HoBocubupck, Open, CMOneHCK, MXKEeBCK,
Hab6epesxHbie YeIHbl, 4 TAKKE HA BBICTABKE
NPUCYTCTBOBAJIN IPEANPUATUSA PecrTyOnukmu
KazaxcTaH. DKCIIOHEHTAMHU CcTanu 6onee 100
KOMITAHHUH, OTHOCAIUXCS K HEPTIHOI, IA30BOU U
SHEPreTUYECKOM OTpacaaM. Cpeaur yIaCTHUKOB —
3A0 «TexHocpepar, OO0 VK «TaTHEPTH-DHEPIOCEPBC»,
TOO «YpanbCKast TOPrOBO-IIPOMBIIIJICHHASI KOMITAHH >,
00O «Bnemep-Ypar, OO0 «HTA-TIpom» 1 gp.
AKTHBHBIMH YYACTHHUKAMU U [IOCETUTEIIMH BBICTABKHU
€KETOJJHO BBICTYIIAIOT TAKME KOMIIAHWUH, KAK
OAO «OpeHbypraedTb», OO0 «I'a3npom f00bIYa
Openodbypr», OO0 «OpeHOYPIrPErUOHT A3,

OO0 daznpoMTpaHC». KomnyecTBo KOMITaHUH,
YYACTBYIOIIUX B 3KCITO3UITUH U ITOCEMIAIONIUX CTEH/IBI
NOTEHIUAIBHBIX TAPTHEPOB, PACTET C KAXKABIM I'OZIOM,
YTO JIMIITHUM PA3 NOATBEPKAAET 3AMHTEPECOBAHHOCTD
NPEANPUATHUN U UX CTPEMIJIEHHE K COTPYTHUYECTBY U
OOMEHY OIIBITOM.

Ha TOpKECTBEHHOM OTKPBITUU BBICTABKH C
MPUBETCTBEHHBIM CJIOBOM BBICTYIIUJI I'YOEPHATOPD
Openodyprckort obmactu FOpuii bepr. I[TonpuBeTCTBOBAB
T'OCTEN U 9KCIIOHEHTOB, OH OTMETUJI, YTO HECITYYAITHO
BbICTaBKa «HedTh. I'a3. DHEPTrO» NPOBOANTCA UIMEHHO
B OpeHbypre, Tak Kak Ha Tepputopun OpeHOy prckou
ob6nacTu fookIBaeTCs 6oaee 20 MUJIMOHOB TOHH
HedTH, TopAAKA 24 MUINAPIOB KYOOMETPOB I'a34,

U MOYKHO CMEJIO CKa3aTh, YTO OpeHOYpPKbE —
HedTErazogo0bIBAIONINH PErHOH. TaKXe Ha
TOPKECTBEHHOM OTKPBITHUHU BLICTYITHIN JUPEKTOP
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The 10 Jubilee Exhibition Oil. Gas. Energo
was held in exposition center ORENBURSHIE on
February 13-15.

The annual event was organized by the
government of Orenburg Region, Ministry of
Economic Development, Industrial Policy and
Trade of Orenburg Region, Commerce and Industry
Chamber of Orenburg Region and UralExpo JSC.

The exhibition became a large-scale event, which
brought together the organizations from over 30
regions of Russia including Moscow, St. Petersburg,
Yekaterinburg, Ufa, Samara, Kazan, Penza, Nizhny
Novgorod, Ryazan, Novosibirsk, Orel, Smolensk,
Izhevsk, Naberezhnye Chelny. Enterprises of
the Republic of Kazakhstan were present at the
exhibition. Among the exponents there were over
100 companies representing oil, gas and energy
industries such as Technosfera OJSC, Tatneft
Energoservice UK LLC, Ural Trade and Industry
Company LLP, Elemer-UFA LLC, NTA-Prom
LLC and other companies. Among the regular
active participants of the exhibition there are
Orenburgneft OJSC, Gazprom Dobycha Orenburg
LLC, Orenburgregiongaz LLC, Gazpromtrans
LLC. The number of companies taking part in the
exposition and visiting the stands of potential
partners grows every other year, confirming the
interest of enterprises and their eagerness for
cooperation and experience exchange.

At the opening ceremony the participants of
the exhibition were addressed by the Governor of
Orenburg Region Yuri Berg. Having greeted the
guests and the exponents, he noted that it is not
by accident that the exhibition "Oil, Gas. Energo"
is held in Orenburg, since Orenburg Region is a
major O&G region producing over 20 million tons
of ail, 24 billion cubic meters of gas. The opening
speech was continued by the report of Oleg
Dimov, director of TNK BP Orenburg, a branch
of TNK BP Management OJSC. He told about
the responsibility of Orenburg O&G producing
companies to the region and the necessity of using
state-of-the-art technologies for boosting and



000 «®pak[xeT-Bonra»

NOPOXUM
NOCTUMHYTbIM,
PABOTAEM HAJ,
MEPCMEKTUBON

conferences and exhibitions

dprmana OAO «THK — BP MeHepkMeHT» —
«THK — BP Openoypr» Oner IUMOB, paCCKa3aB
06 OTBETCTBEHHOCTHU OPEHOYPICKUX
HedTEra30j06bIBAIOINX KOMIIAHUN NTIEpel 061ACThIO
U HEOOXOAMMOCTHU UCTIOIb30BAHUA COBPEMEHHBIX
HOBEHIINX TEXHOJIOTUM, YTOOBI HAPAIIUBATD JOObIYY,
YBEJIUYHBATh IOCTYIJIEHUS B OIO/KET. ITIepPBBIN
3aAMECTUTEIDb I'€HEPAIBHOI'O fupekTopa OO0
«['azmpom 1066192 OpeHbypr» AeKCaHap MOKIIaes
B CBOEM OOPAIEHUH K F'OCTAM PACCKA3aJ O INTAHAX
COBMECTHO C MUHUCTEPCTBOM 9KOHOMHYECKOTO
Pa3BUTHSA, TPOMBIIIJIEHHON OJIUTHKU U TOPTOBJIN
OpEeHOYPrCcKO O6IACTH HAYATh CEPBE3HYIO PA6OTY
MO CO3AaHUIO KJIACTEPA HA 623€ HEPTEXUMHUUECKUX
HpeAnpUuATUn. 3a1a4a KJ1acTepa — pelieHue
BOIIPOCOB YTUIU3ALIUH IOy THOT'O HE(PTAHOT'O ra3a
U PACIIMPEHNE JIMHEUMKH I'A30MOTOPHOT'O TOIIJINBA B
OpeHOYPrcKOM O6IACTU U OIU3IEKAIUX PETHOHAX.
3a BpeMsI pabOThI BBICTABKU YYACTHUKHU,
CIENUANHUCTBI HE(PTErA30BbIX IPEANPUATHI, YICHBIE
U NIPEJCTABUTEIH BIIACTU IMTOCETHUIN MEPOIIPUATHSA
JI€JIOBOI IPOTPAMMBL: KPYIVIBIE CTOJIBI, CEMHUHAPBI,
KOH(PEPEHIUU.

MUHHCTEPCTBO 3KOHOMUYECKOTO PA3BUTHUA,
MPOMBIIUIEHHON ITOJIMTUKU U TOPTOBJIN
OpeHObyprcror 061acT COBMECTHO ¢ OO0 «XeBen»
1 OO0 «/lenbduH 1 K> OpraHn30BaIn KPyIIblid
cToN «IIepCreKTUBBI pa3BUTHUA BUD 1 OO BEKTOB
AJIBTEPHATUBHOM SHEPIETUKHU B OPEHOYPICKOA
obacTu.

OO0 J'asnpom mexperuonras Openoéypr»
OPraHU30BAJIO KPYIJIBIK CTOX HA TeMY «PelieHue
BOITPOCOB d(P(PEKTUBHOCTHU OOBEKTOB
TEIUIOCHAGKEHUSA 34 CYET BHEAPEHUA O6JIACTHOM
LEJIEBOM IPOrPaMMBI «<MOAEPHU3AUA OO BEKTOB
KOMMYHaJIBHOM HHPPACTPYKTYPbl OpEHOYPICKOM
o6mactu» Ha 2012—2016 rojsr. OMBIT IPUBICYCHUS
CPEACTB UHBECTOPOB.

OO0 d106a1 MOHUTOPHHI», OIIEPATOP
PETUOHAJIBHOM HABUT'AIITMOHHO-UH(POPMAITMOHHON
cucTemMbl 10 OpeHOYyPrcKoit 001aACTH, IPENCTABUIO
ceMHHap Ha TeMy «MI3MEHEHUS B HOPMATUBHBIX

JOKYMCHTAX, KACAIOMINXCA OCHAICHUA TPAHCIIOPTHBIX >

budget revenues. In his address to the guests Senior
Deputy Director General of Gazprom Dobycha
Orenburg LLC Alexander Mokshayev told about

the company's prospected cooperation with the
Ministry of Economic Development, Industrial
Policy and Trade of Orenburg Region for creation
of petrochemical cluster in Orenburg Region. The
objective of the cluster is to recycle the associated
petroleum gas and expand the range of gas-engine
fuel in Orenburg Region and nearby regions.

During the conference the participants,
specialists of O&G companies, scientists and
representatives of authorities visited the events
of business program: round tables, seminars,
conferences.

The Ministry of Economic Development,
Industrial Policy and Trade of Orenburg Region,
Hevel LLC, Delfin & K LLC organized a round table
Avenues of RES and Alternative Energy Sites in
Orenburg Region.

Gazpromregiongaz Orenburg organized a round
table "Raising the efficiency of heat supply sites
via target program Modernization of Utility Sites
Infrastructure in 2012—2016. Experience
of investment raising".

Global Monitoring LLC, regional operator of
navigation and information system in Orenburg
Region presented a workshop Changes in
normative documents related to equipping
transport vehicles by GLONASS devices and
tachographs.

The branch of Gubkin Russian State O&G
University held a workshop Promising Acenues
of Fuel Production.

Otther workshops were organized by Business
Initiative Education Center LLC, Meridian Land
Use Planning Company, EIMetro Engineering,
Chelyabinsk, Metran PG CJSC, Aerospace Institute
at Orenburg State University. The total list of events
is available on the site www.uralexpo.ru.

The principal objective of the exponents and
visitors of Oil. Gas. Energy — 2013 is search for
new business contacts, receiving innovative and
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KOH(pEPEHITNH U BICTABKU

cpeacts annaparypor [ITIOHACC u Taxorpadamuy. . 000 "Taanpom nobuiua OpeHBypr

@usnuan PI'Y Hedru raza um. .M. I'ybKkuHa IpOBEN
cemuHap «[1epCrEKTUBHBIE HATIPABICHUS IPOU3BOJCTBA
TOILJIVB».

Taxoke OpraHU3aTOPAMU CEMUHAPOB BBICTYIIUIN
OOO «lenTp 06yueHUs «/IeN0BaAsI UHULTUATHUBA>,
3EMJIEYCTPOUTEIBHASA KOMIAHUSA «MepHUINaH»,

KOMMAaHUA «ONMeTpo-MHXXUHUPUHT», T. YeTAO0UHCK,
3AO III' «MeTpaH», ASPOKOCMHUYECKHUI UHCTUTYT OI'Y
u gp. C IOJIHBIM IIEPEYHEM MEPONPUATHUH Bbl MOXeTE
O3HAKOMUTHCS HA caiite www.uralexpo.ru.

I'maBHOM 1I€1BIO SKCITOHEHTOB U ITOCETUTEJIEN BICTABKH
«HedTp. I'a3. DHEPro — 2013» ABIAETCS ITIOMCK HOBBIX
JIEJIOBBIX KOHTAKTOB, [TOJIYY€EHUE MHHOBALIMOHHOLA,
AKTYaJIBHOU HH(POPMALINUU ITO PA3BUTUIO HEPTAHOM,

Ira30BOM U S3HEPreTUYECKOM IIPOMBIIIIEHHOCTH, other relevant information on the development of oil,
TIOMCK HOBOT'O OO0PYIOBAHUS X TEXHOJIOTUI. MOXKHO C gas and energy industry, search for new equipment
TOP/IOCTBIO CKA3aTh, YTO LEJIN JJOCTUTHYTHL C KaXK/IbIM and technologies. We can say with proud that these
T'OJJOM KOJIMYECTBO YYACTHUKOB U IIOCETUTETICH objectives were met. The number of participants and
BBICTABKH pacTeT. [To mopcyeTaM OpraHnu3aTopos, visitors of the exhibition grows from year to year.
34 TPU JHA PAOOTHI BEICTABKY NOCETHIMN 6osee 2000 According to the calculations of the organizers, the
4yesioBeK. ITo JaHHBIM onpoca, 60aee 95% 3KCIIOHEHTOB exhibition was attended by 2000 people in 3 days.
THOJHOCTBIO UJIN B 3HAYUTEIBHON CTEIIEHN PEATU30BAIN According to the poll, 95% of the participants
OCTABJICHHBIE IIepe]] COOOMH 3a1a49u. bonee 75% completely or almost completely reached their
YYACTHUKOB IJIAHUPYIOT CHOBA IPUHATD Y4ACTHE B objectives. Over 75% of participants are going to take
BBICTaBKE «HedTh. ['a3. DHEPro». © part in the exhibition Oil. Gas. Energo once again. ©
+7 (B61) 248-94-51 (-54) Q info@oilgasconference.ru & \
MEHMOYHAPOOHBIE HAYYHO - MPAKTHYECKHWE KOH®EPEHLIMH I Ul I{ | A

confereance

(,‘UBFP.“EHHHP MENHMTOSIN Kail i isioso e amnma

Ciop, nodeomagka U Mpancnopmupoara
CRKEDNCHNE 0 nosgsliceRus Hﬂﬁmﬂ'ﬂmdﬂ‘fﬂ RAaCoe,

yeaesodopodos - 2013 o

o Hepenexmuen paseumus -
25 - 30 mapra 2013 r., Coum fitpo.fu 27 san - 1 veona 2013 r, Menedasue Ritpa.ru
NpoeRTHpoBaHKe cBbexrToe C6OPa, NOArOTOBKK M TPAHCNOPTHPOBKK PEMOHTHE-HIONALMOHHBIE PaBOTEl B HEGTAHBIX W FA30B6IX
YEAEBOAOPGA0S, MHTETPHPOBAHHBIE NPOEKT; CHBAHMHEX;
CTRPOMTEABCTED NPOMBICAOBLIX W MAMMCTPANBHBIX 'rpn,nﬁnnpnm,ﬂ,na; NOBBIWEHKXE HEGTEOTAIYM NAACTOR, MOOENKMPOBAHKE M OUEHHA
TEXHWKA W TexHonorvA THE; TexHONOMMHecHon shdexTrenocta MYH;
Tpy6el, TRYBONPOBOAHAA M 3AN0PHAA apMaTypa; MHTEHCHGHMHALMA A0GbrK HedTi M rasa;
MHHOBALMOHHBIE TEXHOAOTHM MOMHTOPHHIA TEXHHHECKOND COCTORHMA MAPOPa3PLIB NNACTA;
TpyBONPoBOAHEIX CHETEM; ~ FYWEHHE CHEAMMH, BPEMEHHAA BNOKHPOBKA NPOYKTHEHBIX
DBDW,EI,DBH HHE HACOCHBIX M KDMNPECCOPHEBI CTAHLHM; nNNACTOR;
CTROMTENBCTED M JHCNAYITALUMA HeGTEra3oXpPaHMNHLL, PEIEPRYAPHOE BTOPMMMOR BOKDLITHE:
obopygosaHme; .

HpernesHe npuaaboinex 204 CnaboueMeHTHROBAHHBIX
HOMLNEHTOROB;

NUKBMOAUMA CCAOMHEHWHA NP DypeHHMH CHBAMMH;
3APe3Ha BTOPLIX CTECNOE;

pONk MEQAOro-NPOMBICIDBEX WOCAEA0BIHWA NPH DEMOHTE

CTPOMTENLCTED M IHCNAYATALMA NOAIEMHBIX XPAHMANLY raza,
HHTENNEETYANEHEIE CHCTEMEB! HX MOHWTOPDWHIG,;

Gopoba ¢ koppo3ved, NpeaynpexaeHHE H AMKBXIAUHA ACNC,;
COBPEMEHHBIE TEXHONOIMM, MATEPHANG M DeareHTsl B cueTemax chopa,
NOAroTOEKH M TRAHCNOPTHRORKM YTASEDA0POA0E;

GHIMKO-KHMHMECKHE METOAB PEMYIHPOBAHKMA CTRYRTYPHO- CHBAMMH; .

PEONOTHUECHHXK CBOMCTE HedTef; MPUMEHEHHE mnh?ﬁuumumx TEXHONOTHIA;

aBTOMATHIALMA urdpacTpykTyp, KM, MT- TexHanorim; BHYTOMCHBIMEHHBIA MHCTPYMEHT M TEXHONOMMHECKDE

CEpBHCHBIE paboTel B NPOUBCCAX CTPOHTENECTER M IHCNNYATALMK obopyaosaHue;

obbexktos cHopa, NOArOTORKK K TPAHCNOPTHUPOBKK YINEBOA0N000E; OpraHv3IaULMHA CEQBHCHBIR YOAYT

obcnymuBaHHE W oxpaHa TpyBonpoBogos, obecneYeH e TEXHMKO-FHOHOMHYECKHIA AHANWE NPOSKTOB, CYNEPBAAZMHT,

NPOMBILLAEHHOH, NOMADHOH M AHONOMMHECHOR Be30NAcHOCTH; YNpagneEHHe;

NHKBMAAUMA ABAPWHHBIX PAINVBORE HEdTH, HHPOPMALMOHHEIE TEXHONOMAM,
MHEOPMALMOHHBIE NAPTHERLI HEHODMALWOHHEIE NAPTHERE! HHHOPMALWOHHLIE NAPTHERLI
EEEA (a, etdfjito C2tnsh worsow [ WD o, ©O ~ om SEEAN
b, Ty movens B G e B e T e = E
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12-a CeBepo-Kacnunckan
pervoHanbHanA BbiCTaBKa
“Arbipay HedTb 1 ras”

ATYRAU
OIL & GAS

16-18 anpena 2013

Atbipay- Kazaxcran
CnopTkomnnekc Atbipay

PernoHanbHoe cobbiTne
rno6anbHON NHAYCTPUN

ITE (Nongow) Ten: +44 (0) 20 7596 5000  @axc:+ 44 (0)20 7596 5106 E. cilgas@ite-exhibitions.com
ITECA (AnmaTtei]  Ten: +7 (727) 258 34 34 Qakc: +7 (727) 258 34 44 E. cil-gas@iteca kz
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U4 AHKETA «BPEMEHW KOMTIOBVIHIAY
COILED TUBING TIMES QUESTIONNAIRE

BHMMaHWIO pecnoHAEeHTOB ObINY NpeanoXeHbl
cnepytowme BONpPOChI:

The following questions were asked:

1) Kak gaBHO Bbl 3HaeTE HALII )KypHAT?
How long have you known our Journal?

2) O KaKHX KOJITIOOMHIOBBIX TEXHOJIOTHUAX U BHYTPUCKBAKUHHBIX ONlEPALIMAX BaM XOTENOCh 6b1 IPOYECTD HA
CTPAaHULIAX «BpEMEHU KONTIOOUHI'a»?
About which coiled tubing technologies and well intervention operations would you like to read
in Coiled Tubing Times Journal?

3) O TEXHHUYECKHUX BO3MOXKHOCTAX KAKHUX BHJIOB HE(PTECEPBUCHOI'O OOOPYIOBAHMSA BaM XOTENIOCH OBl Y3HATD OOJIBIIIE?
Which types of oilfield service equipment are you interested in (as regards their technical capabilities)?
* KONTIOOMHIOBBIE YCTAHOBKH
* Coiled tubing units
* TTOJTHOKOMIIJIEKTHBIE KOMILJIEKCHI JJ1s1 6y PEHUS CKBAXKUH C UCTIOIb30BAHUEM I'MOKON (HEPA3PBIBHON) TPYOEI
» Complete coiled tubing drilling complexes
* A30THBIE aIPEraThl
* Nitrogen units
¢ [IeMEHTUPOBOYHBIE ATPETATHI
* Cementing units
* YIIpasiseMble KOMITOHOBKH HU34 6y PUIBHOU KOJIOHHBI
» Controlled BHAs
* KOHTPONIBHO-PETUCTPUPYIOMUE CUCTEMBI
» Data acquisition systems
* KOMIIJIEKCHI 71 TUAPOPA3PHIBA ILIACTA
* Hydraulic fracturing complexes
» lIpyroe o6opyaosanue (Bam BapuaHT)
* Other equipment (Your version)

4) Kakue rexnonoruu I[THIT npumMeHdoTCa Ha Bamem npeanpuaTum?
Which EOR technologies are used in your Company?

5) Kakne KOJNTIOOMHI'OBBIE ONIEPAIIUH Y BaC OCBOEHBL, 4 KAKUE — B IEPCIIEKTHUBE?
What kind of coiled tubing operations are mastered by your Company and which are planned to be mastered
in the future?

6) IpemokuTe aKTyaIbHbIE, HA Bari B3IvIs1/1, 1POGIEMBI K BOIIPOCHI, KOTOPBIE MOIJIN OBl CTATh TEMAMHU HOBBIX HOMEPOB
JKypHaJa «Bpems KOITIOOMHTI .
Could you, please, suggest some topical issues and/or questions that can be covered in the future issues of Coiled Tubing
Times Journal?

7) U3noxxuTe, HOXKAITYUCTA, Baliy NoXKeIaHus )Ky pHAITY «Bpems KONTIOOHHTa». Yero He XBATAET U3AaHNIO? Ha Koro
CJIEYET PABHATHCA? KaKMe aBTOPUTETHBIE UICTOYHUKH HH(POPMALTUU BBl MOITIN 6bI IPEJJIOXKUTD B KAYECTBE OOpA311a?
Do you have any recommendations you want to address to Coiled Tubing Times Journal? Does the Journal miss anything?
Are there any competitors we need to look up to? What established information sources could you suggest as an example?

8) Kakue cCOBpeMEHHBIE TEXHOJIOTUU HE(PTETA30BOI'O CEPBHUCA, B TOM YHCJIE C UCTIOIb30BAHUEM KOJITIOOMHTI A, HA Bam
B3IVIA/, HY>KHBI CETO/IHA B IIEPBYIO OYEPEID?
What up-to-date oilfield service technologies (including those with coiled tubing utilization) the industry requires
first of all?

9) Kakue texnonoruu ITHIT 6yayT BOCTpe6OBaHEI B 6iirkanmeit (5—10 jieT) nepCrekTuBe? }
What EOR technologies will be in demand in the near term (5—10 years)?
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AHKETA «BPEMEHIA KOJITHOBNHIA»

XamuayaauH Aimac HypiabsIrOsHOBHY,
reHepaabHbINA JUpeKTop OO0 KOMITIOOHHT -
CepBHuC>
1. C 2002 roaa, T.c. C MOMEHTA OCHOBAHMUSI.

2. O rexnonorusx I'PIT; o 6ypenuu ckaxkuH ¢ THKT.

3. TTOJIHOKOMIIIEKTHBIE KOMIIEKCHI /111 Oy PEHU S
CKBA>KHH C UCTIIOJIb30BAHUEM I'HOKON (HEPA3PBIBHOL)
TPYObl; A30THBIE ATPErATHI; HEMEHTHPOBOYHbIE
Arperarsl; yIpaBp/sgeMble KOMIIOHOBKH
HM3a 6YPUIBHOM KOJIOHHBL; KOHTPOJIBHO-
PErUCTPUPYIOLINE CUCTEMbI; KOMILJIEKCHI JIJIA
TUAPOPA3PHIBA IIACTA.

4. 3asBJICHHBIE 3AKA3YMKOM, TAK KAK MBI SIBJIIEMCS
CEPBHUCHBIM NIPEATIPUATHEM.

5. OCBOEHBI NPAKTUYECKU BCE KOITIOOUHTOBBIE
TEXHOJIOTuY, Kpome Oypenus Ha THKT.

6. TexHosoruu I'PIT 1 0GOPYIOBAHHE IS HUX;
OCBOEHME CKBAXKMH nocse oypenus u KPC, noce
I'PIT, 6ypeHHE CKBA’KUH C TOPU3OHTATIbHBIMHA
crBosamu ¢ F'HKT.

~

8. Bypenue ckBaxxuH ¢ THKT, B TU. C TOPU30OHTATIBHBIM
CTBOJIOM.

9. KOMIJIEKCHBIE TEXHOJIOTHUH C CEJICKTUBHBIM
BO3/I€MICTBUEM C UCIIOJIb30BAHUEM
MHOTOKOMITOHEHTHBIX CUCTEM.

CeMuKkuH IMHATPHU AHATOJIBEBHUY,

HaYAJIBHHK OT/AE]A Pa3paboTKHu HEQPTAHBIX

H Ia30BBIX MeCTOPOKAeHui 000 JTYKOMJI-

Hu:xHeBOLKCKHEDTH>

1. 3ropga.

2. OCBOEHME CKBAKMH; CEJIEKTUBHAS 06padoTKa [13I1
C TOPHU30OHTAJIBHBIM OKOHYAHHUEM; F€O(PU3UIECKUE
UCCJIEJOBAHUS.

3. KOnTIOOMHI'OBBIE YCTAHOBKHY; IIOJTHOKOMIIIIEKTHBIE

KOMILJIIEKCHI JI/I1 OYPEHM S CKBAXKUH C

UCIIOJIb30BAHUEM 'MOKON (HEPA3PBIBHOI) TPYOBI;

430THBIE AIPETATHL

O6paboTtku I13I1.

. Bcé B mepcriekruse.

. [IpuMeHEeHHNE KOITIOOUHTAa HA MOPCKUX IIIAT(POPMAX.

(SN B G RV FEN

. BeCh KOMIUIEKC pabOT B IPOTAKEHHBIX
TOPU3OHTAJIbHBIX CKBAKHMHAX.

9. Bech KOMIIIEKC PA0OT B IPOTAKEHHBIX

TOPU3OHTAJIbHBIX CKBAKHMHAX.

Yepuos Imurpuii bopucosud, HadaabHuUK CHT

I'PIL, THKT, POJIHKT OOO «PH-IlypHedTeras»

1. C 2011 ropa.

2. —

3. KOnTIOOMHI'OBBIC YCTAHOBKH; A30THBIE AT'PETATHI,
LEMEHTHUPOBOYHBIE AT PETATHL; KOHTPOJIbHO-
PETUCTPUPYIOMUE CUCTEMBbI; KOMIIJIEKCHI /1151
TUIPOPA3PHIBA IJIACTA.

4' —
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Khamidullin Almas Nurlygoyanovich,
General Director, Coiled Tubing Service, LLC
1. Since 2002, i.e. from the date of Journal

foundation.

2. About hydraulic fracturing and coiled tubing
drilling technologies.

3. Complete coiled tubing drilling complexes;
nitrogen units; cementing units; controlled BHA’s;
data acquisition systems; hydraulic fracturing
complexes.

4. Since we are a service company, we use those
technologies that are specified by our customers.

5. We've mastered almost all coiled tubing
technologies, except coiled tubing drilling.

6. Hydraulic fracturing technologies and associated
equipment; completion of wells after drilling,
workover and hydraulic fracturing operations;
coiled tubing drilling of horizontal wells.

=~

8. Coiled tubing drilling, including horizontal
drilling.

9. Complex technologies of selective action based on
multi-component systems.

Semikin Dmitriy Anatoljevich, Head

of the Department for Oil and Gas Fields

Development, LUKOIL-Nizhnevolzhskneft, LLC

1. For 3 years.

2. About well development technologies; selective
bottomhole formation zone treatments of
horizontal wells; geophysical surveys.

3. Coiled tubing units; complete coiled tubing
drilling complexes; nitrogen units.

4. Bottomhole formation zone treatments.

5. We plan to master coiled tubing technologies in
the nearest future.

6. Utilization of coiled tubing at offshore platforms.

7. -

8. Whole complex of operations in long horizontal
wells.

9. Whole complex of operations in long horizontal
wells.

Chernov Dmitriy Borisovich, Head
of a number of service subvisions of
RN-Purneftegaz,LLC
1. Since 2011.
2. =
3. Coiled tubing units; nitrogen units; cementing
units; data acquisition systems; hydraulic
fracturing complexes.
. Hydraulic jet perforation; well development; trips.

Nol NIV RN

. Water shut-off and cement squeeze operations.
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COILED TUBING TIMES QUESTIONNAIRE

5.
6.
7.
8.
9.

000 «®pakxeT-Bonra»

AOPOXUM

AOCTUTHYTbIM,
PABOTAEM HAL,
NEPCNEKTUBOMN

['TIIT; ocBoenue; CITO.

OrpanndeHue BogonpuToka; PUP. JInaHo moe
MHEHHUE: KOMJI B 6y1yIIeM JO/KEH BEITECHUTDL KPC
IIOJIHOCTBIO (BPEMS, ICHBI'H, KAUECTBO).

I'misMaHoB Puaat HakHGOBUY, MHIKEHEP-

IPOEKTUPOBIIHUK, 3A0 <BBT-BoCcTOK>»

1.
2.
3.

0

3 ropa.

I'IC; KUCIOTHBIE OOPABOTKU.
KonTio6MHTOBBIE YCTAHOBKH; KOHTPOJIBHO-
PETUCTPHUPYIOIINE CUCTEMBbL; KOMITJIEKCHI JIJ1sT
I'UJIPOPA3PHIBA IIACTA.

. OI13; 0CBOEHUE; COMAHOKHUCIOTHBIE OOPAOOTKU.
. THUC c THKT; BBITECHEHUE TUJPATHBIX IPOOOK;

OCBOEHUE; HOPMAJIU3AITHS 326051,

. I'IC ¢ THKT; o6pab6oTka npu3saboiiHoi 30861 CKC;

ysenndenue npoxozaa 'HKT B rOpu30HTAIBHBIX
CKBAKUHAX.

. I'MC uyepe3 OnITOBOJIOKOHHBIN Ka6€Ib.
. Muorocragurinbiii I'PIT ¢ rOpU30OHTAIBHBIM

YYACTKOM.

KoGen AHapei HukosaeBHY, Beyuui

uH>KeHep, PYII J1I0 «berxopycHePTH»

1.
2.

5 ner.
TeXHOIOIUY KAITUTAJIbBHOI'O PEMOHTA M OCBOEHUS
CKBA)KHH; TEXHOJIOTHH OYPEHUA C KOITIOOMHIOM.

. KONTIO6MHIOBBIE YCTAHOBKH; TOJTHOKOMILIEKTHBIE

KOMIIJIEKCHI /1JIs1 Oy PEHUSA CKBAXKUH C
HUCIOJIb30BAHUEM I'MOKOI (HEPA3PLIBHON) TPYOBI;
YIIPaBIs€EMble KOMITIOHOBKYU HHU34 6YPUIBHOU
KOJIOHHBL.

. HCpCXO[[ Ha BBITICJ/IC)KAIINC MHTCPBAJIBI,

U3OJISIITUOHHBIC PA6OTHI; 3aKAUKA
MOTOKOOTKJIOHSIOMMX JKUJIKOCTECH U XUMHYECKHUX
PEareHTOoB U JIp.

. OCBOEHHUE, TIPOMBIBKU CKBAKUH; OTMBbIB IIPONITAHTA,

Oypenue; 6ypeHHE HA JIETIPECCUN; PACTEILIEHUE
CKBaXUH; nposeaeHue CKO; IEHOKNUCIOTHBIX
06pPabOTOK.

. Xpanenue I'T; pacueTt cpoka <kusHu» I'T;

MIPOBEJEHUE PEMOHTHBIX PA0OT, aBAPUIHBIX PAOOT C
HUCIOJIb30BAHUEM KOJITIOOHMHT 4.

. Bosple neyatats HHPOPpMALTUU 00 YKE

BBITIOJTHEHHBIX PA60TAX C y2KE MTOJIYIEHHBIMHU
PE3YABTATAMHU, KOTOPBIE MOKHO IPOMATAHAUPOBATD.

. [Iposenenue I'PIT; 6ypeHne 60KOBBIX CTBOJIOB;

OCBOEHHE MHOT'OCTBOJIBHBIX CKBAKHH; IIPOBE/ICHUC
reo(PU3NIEeCKUX PaboT; IPOBEJEHUE PAOOT B
TOPU3OHTAJIbHBIX CTBOJIAX; B TPYAHOJAOCTYITHBIX
TOYKAX CKBA’KHUHBL

. MHOrocraguiineir I'PIT; 6ypeHne 60KOBBIX CTBOJIOB;

H3BJICUCHUC TPYAHONIBJIICKACMBIX 3411ACOB.

My personal opinion: coiled tubing operations
should completely replace well workover
operations in the future (time, money, quality).

Gil’manov Rinat Nakibovich, Design

Engineer, BVI-Vostok, CJSC

1. For 3 years.

2. About well logging and acid treatment operations.

3. Coiled tubing units; data acquisition systems;
hydraulic fracturing complexes.

4. Bottomhole treatments; well completions;
hydrochloric acid treatments.

5. Coiled tubing well logging operations; hydrate
plugs removal operations; well development;
bottomhole cleaning operations.

6. Coiled tubing well logging operations; bottomhole
treatments using hydrochloric acid solutions;
increase of coiled tubing reach in horizontal wells.

o

. Well logging operations using fiber optic cable.
9. Multi-stage hydraulic fracturing operations in
horizontal sections.

Kobets Andrey Nikolaevich, Senior Engineer,

RUP PO Belorusneft

1. For 5 years.

2. About well workover and well completion
technologies; coiled tubing drilling technologies.

3. Coiled tubing units; complete coiled tubing
drilling complexes; controlled BHA's.

4. Moving to overlying intervals; cement squeeze
operations; injection of water diverting agents,
chemicals, etc.

5. Well development, well cleanouts; proppant
washout; drilling; underbalanced drilling; hot
oiling jobs; hydrochloric acid treatments; foam-
acid treatments.

6. CT storage; CT fatigue life estimation; repair
operations; emergency operations with coiled
tubing utilization.

7. I'would suggest the Journal to publish more
information about already performed operations
with given results that can be promoted.

8. Hydraulic fracturing operations; sidetracking;
multilateral wells completion; logging operations;
operations in horizontal wellbores and hard-to-
reach well points.

9. Multi-stage hydraulic fracturing operations;
sidetracking; development of hard-to-recover
reserves.

Korobeynikov Eugene Vladimirovich,
Deputy Director of Engineering Center,
Neftserviceholding, LLC
1. For 1 year.

2. About underbalanced formation drilling; coiled
tubing drilling of wells and lateral holes.
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AHKETA «BPEMEHIA KOJITHOBNHIA»

Kopob6eritnukoB EBrenuii BragumupoBud,

3aMEeCTHTENb PYKOBOJHTES HHKEHEPHOTO
mearpa 000 HedThCEePBHUCXOITHHT>

1.
2.

1 rop.
BCkppITHE IPOAYKTUBHOI'O IJIACTA HA JEIIPECCHUY,
OypeHHE CKBAKMH U OOKOBBIX CTBOJIOB ¢ THKT.

. KonTio6uHTrOoBBIE YCTAHOBKH,; ITOJTHOKOMIIJICKTHBIC
KOMIIJICKCHI 1JIs1 6YpCHI/IH CKBA4’KHH C UCITIOJIb3OBAHNUCM

I'HOKOI (HEPA3PBIBHOL) TPYOBL; yIIPABJISIEMbIE
KOMITOHOBKM HH32 6y PUIBHOM KOJIOHHBIL.

. Meroxn q)I/LTII)TpaI_II/IOHHI)IX B3PbIBHBIX BOJIH.
. Eme ne OCBOCHBI, B ICPCIICKTUBE — BCKPBITHUC

NPOAYKTUBHOT'O IJIACTA HA ICTIPCCCUU.

. OIBIT Pa3TUYHBIX NOAPSIIYUKOB IPU OYPEHUH Ha

JICTIPECCUH.

. JKypHaJ caMOCTOSTENIBHO Pa3BUBACTCsL. HacTosuit

opmar noaun MaTepUasIOB BIIOTHE YCTPAUBACT.

. T'PIT; BCKpBITHE IIACTA HA JCTIPECCUU.
. I'PIL; BCKpBITHE ILJIACTA HA JECIIPECCUMU.

EdpemoB Anexkcanap Baagumuposud,

pykxoBoauTens mpoekra 3A0 <MMHK-CepBHC>

1.
2.
3.

N

O ™ oW

ITO3HAKOMUIICA C )KYPHAJIOM 2—3 IOJ1a HA3a 1.
JloBUnbHBIE PAOOTHL

ITOTHOKOMIIJIEKTHBIE KOMIIJIEKCHI ISl Oy PEHUS
CKBA’KMH C HCNOJIb30BAHUEM I'MOKOU (HEPA3PBIBHON)
TPYOBI; yIIPAB/IAEMbIE KOMIIOHOBKHM HM34 Oy PUJIBHOM
KOJIOHHBI; KOHTPOJIbHO-PETUCTPUPYIOIINE CUCTEMBL.

. KonTIO6MHIOBBII NPOEKT HA HAIEM NPEAIPUATHN

CTAPTYET 3UMOIK 3TOro (2013) roaa.

CosioBbeB [IMUTPHIL AHATOJIBEBHY,

3aM. HAYaJIbHHUKA OTAE/IA SKCIUTYATAIHH
M O0YyCTPOMCTBA CTPOANIHXCSI O0'bEKTOB
000 JIYKOWI-HHKHEBOKCKHED TH>

1.
2.

2 ropaa.

HNHTEPECHO BCE, YTO KACACTCS MIETb(HOBBIX
MECTOPOXK/ICHUH U, COOTBETCTBECHHO, CKBAXKUH
C 60JIBIINMM T'OPU3OHTAIBHBIM yY4aCTKOM CTBOJIA
(mo 5000 m).

. KonTio6UHTOBBIE YCTAHOBKH; 30THBIE ATPEr'aTHI;

OECMCHTHUPOBOYHBIC ATI'PCTATHI.

. CenexrusBHbIE 06padoTKHU 1311
. Bnepcnektuse reopusndeckue paboTel, OCBOEHNE

CKBa’KH1H.

. Pagmenienune KONTIOOMHTOBOTO OOOPYAOBAHUSA

HAa MOPCKHUX IUIAT(POPMAX; TPOU3BOJIUTEIN
KOJITIOOMHI'OBOT'O O60PYJOBAHU (TIO MUPY) U
XAPAKTEPUCTHUKU UX IIPOAYKLIMH; UCIIOIb30BAHUE

CHELUATHU3UPOBAHHBIX CYJIOB JJI IPOBEJCHUS PAOOT.
. OCBEmATh ONBIT PabOTHI HA mEbde. [TycTh TOKA B

OCHOBHOM 3aITaJHBbIH.
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3. Coiled tubing units; complete coiled tubing drilling
complexes; controlled BHA’s.

4. Our Company uses EOR techniques based on
filtration blast waves.

5. None of them are mastered yet. But we plan to
master underbalanced CT drilling in the nearest
future.

6. Field experience of underbalanced drilling gained
by various contractors.

7. The Journal is consistently developing. In my
opinion, the way the materials are presented is
good enough.

8. Hydraulic fracturing; underbalanced drilling.

9. Hydraulic fracturing; underbalanced drilling.

Efremov Alexander Vladimirovich, Project
Manager, INK-Service, CJSC
1. Tgot acquainted with the Journal about 2 or 3
years ago.
2. Fishing operations
3. Complete coiled tubing drilling complexes;
nitrogen units; controlled BHA’s; data acquisition
systems.

WIS

. Coiled Tubing Project in our Company will be
launched in the beginning of this (2013) year.

N INN

Solovjev Dmitriy Anatoljevich, Deputy

Head of the Department for Operation and

Development of Facilities Under Construction,

LUKOIL-Nizhnevolzhskneft, LLC

1. For 2 years.

2. I'minterested in everything that is connected with
offshore fields and wells with long (up to 16,400 ft)
horizontal sections.

3. Coiled tubing units; nitrogen units; cementing
units.

4. Selective treatments of bottomhole formation
Zones.

5. We plan to master geophysical and well
development operations.

6. Utilization of coiled tubing equipment at
offshore platforms; coiled tubing equipment
manufacturers (both international and domestic)
and specifications of their products; utilization of
specialized vessels during offshore operations.

7. I'would recommend the Journal to cover the topic
connected with offshore operations, even though
such operations are mostly performed outside
Russia.

8. -

9. -

Kovalchuk Dmitriy Alexandrovich, Process



000 «®pakxeT-Bonra»

AOPOXUM

AOCTUTHYTbIM,
PABOTAEM HAL,
NEPCNEKTUBOMN

KoBanbuyk JIMHTPHH AJIEKCAHAPOBHUY,

HHIKEHeP-TeXHOoJ0T, 3A0 <BBT-BocTOK»

1. 3roxa.

2. THTEPECHO 6110 6B IPOYUTATH IIPO
WHHOBAIIMOHHBIE TEXHOJIOTUH, TPUMEHIEMBbIC
BEIYIIUMU CEPBUCHBIMU KOMITAHUSAMU MHPA.

3. KONTIOOMHI'OBBIE YCTAHOBKHY; IIOJTHOKOMIIJIEKTHBIE
KOMIUJIEKCHI 7151 Oy PEHUS CKBAKUH C UCIIOIb30BAHHUEM
I'MOKOU (HEPA3PBIBHON) TPYObI; KOMILIEKCHI /11
Ir'U/IpOPA3PHIBA IIACTA.

4. Ouwncrtka I13IT; HopManuzanus 3a60s; pacTEIICHNUE
CKkBaxuH; ['TITT.

5. T'IC, OCBOEHHE CKBAXKUH; HOPMAJIN3ALI1s 32005; 4 B
HEPCIEKTUBE — PAa30yPUBAHHUE MHOI'OCTAJUUHBIX
KOMITOHOBOK.

6. —

7. Y BaC 3aMevaTenbHbIi Ky pHaJL [IpogosKanTe B TOM
xKe pyxe!

8. THKT ¢ onTOBOJIOKOHHBIM KabeseM (ACTive").

9. Noctaska T'YIC Ha THKT; MT'PIT; KUCJTOTHBIE
0ob6paboTky; I'TIIT.

JasaermnHa JIronua PapuToBHA, JOLEHT
Kadeapsl TEXHOJIOTHH XHMHIE€CKHX BEIIECTB
(TXB) I'PY HepTu 1 raza um. .M. I'yGKkHHA
1. 5ner.

2. Bea nngopmanusg o I'T: 060pynoBaHue, TEXHOJIOTUH.
Od4eHb HE XBATAET AHAJTUTHUKH 110 IpUMEHEHUIO I'T B
mupe u B PO.

NV RNEE

. IHTEpPECHBI BONTPOCEHL: O MJIACTUKOBBIX I'T; O
HOBBIX Pa3paboTKax B o6mactu I'PIT 1 KUCIOTHBIX
06pPabOTOK.

7. I IOAHATHA PEHTUHIA B HAYYHOM Cpe/ie )KypHaLy
HEOOXOAMO BONTH B CITUCOK LTUTUPYEMBIX KYPHAJIOB
BAKP®.

8. Bce rexnonoruu OI13; oueHb MHTEPECHO OCHAIEHHE
I'T reopusnueCKkuM OOOPYAOBAHUEM /7151 KOHTPOJIA
MPOBOANMBIX PAOOT.

9. TennoBbIE METO/BI 3aKAYKHU I'a34d; 3aKAYKa

XUMHUYECKUX PEATEHTOB.

ByToB IOpuri ATEKCAaHIPOBHY, 32B. OTJEIOM

CTPOHTENbCTBA CKBaKUH betHUIINHeDTH

PYII JIO beropycHedTH>

1. CuCTOKOB.

2. Bypenmue Ha IeIpeCcCry; TEXHUKA U TEXHOJIOT N
320ypHUBaHUS OOKOBBIX CTBOJIOB U3 TOPU30OHTAJIBHBIX
CTBOJIOB B KAPOOHATHBIX KOJJIEKTOPAX.

3. KOnTIOOMHI'OBBIE YCTAHOBKH, IIOJTHOKOMIIEKTHBIE
KOMIUIEKCHI [ 6y PEHU A CKBA’KHUH C UCIIOJIb30BAHUEM
TUOKOM (HEPA3PBIBHOIT) TPYOBI; yIIPABJIAEMBIE

Engineer, BVT-Vostok, CJSC

1.
2.

O 0 O

For 3 years.

It would be interesting to read about innovative
technologies implemented by major international
oilfield service companies.

. Coiled tubing units; complete coiled tubing

drilling complexes; hydraulic fracturing
complexes.

. Bottomhole formation zone treatments;

bottomhole cleaning operations; hydraulic jet
perforation and hot oiling jobs.

. We mastered well logging operations;

development of wells and bottomhole cleaning
operations. We plan to master drilling of multi-
stage assemblies.

. Your Journal is remarkable. Keep this up!
. Coiled tubing with fiber optic cable (ACTive").
. Conveying of logging tools with the help of coiled

tubing; multi-stage hydraulic fracturing; acid
treatments; hydraulic jet perforation.

Davletshina Lyutsiya Faritovna, Associate

Professor, Department of Chemicals
Technologies, The I.M. Gubkin Russian State
University of Oil and Gas

1.
2.

O

For 5 years.

I would like to read about all aspects of coiled
tubing: equipment, technologies. I feel the lack
of analytical materials concerning application of
coiled tubing both in the world and in Russia.

. I'm interested in the following questions: plastic

pipes, new developments in the area of hydraulic
fracturing and acid treatments.

. In order to increase scientific rating of the Journal

you should get into the list of journals cited by
Higher Attestation Commission of the Russian
Federation.

. All bottomhole treatment technologies; equipping

of coiled tubing with geophysical tools in order to
control performed operations.

. Thermal techniques of gas injection; injection of

chemical agents.

Butov Yuriy Alexandrovich, BeINIPINeft,

Head of Well Construction Division, RUP PO
Belorusneft

1.
2.

Since the moment of Journal foundation.
About underbalanced drilling; methods and
technologies of sidetracking out of horizontal
sections in carbonate reservoirs.

. Coiled tubing units; complete coiled tubing

drilling complexes; controlled BHA’s; data
acquisition systems; bottomhole loader
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AHKETA «BPEMEHIA KOJITHOBNHIA»

KOMIIOHOBKHU HU34 6y PHUJIBHOI KOJIOHHBI;
KOHTPOJIBHO-PETUCTPUPYIOIINE CUCTEMBI; 3100HHBIN
HArpysKaresib (3a00NHBIN aBTOMAT IIOJA4H).

4. T'napopaspbIB; KUCIOTHBINA THAPOPA3PHIB;
BUOPAITMOHHOE BO3zieticTBHE; OPD.

5. O6pabOTKU NPU3AO0NHON 30HBL; 6ypEHUE
HaIlpaBJICHHOE; OYypEHUE HA JICIPECCUHN Yy HAC
B CTaJlMU PAa3BUTHUSL. B mepcrnekTuse: 6ypeHue
MHOT'03200MHBIX CKBA’KHH, B TOM UYMCJIE C
JIETIPECCUEL; KOMIIJIEKCHOE OCBOCHHE TEXHOJIOI'NH
OypeHUs1 OOKOBBIX CTBOJIOB: BBIPE3AHHUE OKOH B
00Ca/IHOI KOJIOHHE, 6ypeHue, reO(hU3NKa.

6. BypeHue Ha Jenpeccuy; 30y PUBAHUE GOKOBBIX

OTBO/IOB U3 TOPUZOHTAJIBHBIX CTBOJIOB.

. Kypnan xopomuii. Tak 1epKaThb!

. TexHOMOrNM JOOBIYU CIAHIIEBOTO I'a34.

9. HampaBjieHHOE 6ypEHUE MHOT'O3100HHBIX CKBAXKUH.

oo N

CepHKOB [IMHTPHH AJIEKCAHAPOBUY, CTAPIITHH
uHKeHep noapasaeneHust THKT, dILrom6eprke
Jlopxenko UHK.»

1. TTocTosAHHO.

2. JIroObIe CIOXHBIE/HECTAHAAPTHBIE ONIEPALIUH; HOBBIE
TEXHOJIOI'MU; MUPOBOM onbIT (MI'PIT, mukBuaans
ABAPUITHBIX CUTYAIIUI U T.IL).

3. KONTIOOMHI'OBBIE YCTAHOBKH, IIOJTHOKOMIIJIEKTHBIE
KOMILJIEKCHI JJ1s1 6y PEHUS CKBAXKMH C UCIIOJIb30BAHHUEM
TUOKOM (HEPA3PBIBHO) TPYOBI; a30THBIE AT PETATHI;
YIPaBIsiEMbIE KOMIIOHOBKU HN34 Oy PUIBHOM
KOJIOHHBI; KOHTPOJIBHO-PETUCTPHUPYIOIINE
CUCTEMBI; BHYTPHUCKBAXKMHHBIN UHCTPYMEHT; HOBBIE
TexHosoruu (dnemenTsl KHK a1 THKT).

4. T'mpgponeckocTpyrHasa nepgopanus Ha 'HKT mmioc
I'PIT; MI'PIT; KUCJIOTHBIE OOPAOOTKH.

5. I'TII troc T'PIT; (ppe3epOBaHUE B MHOTOCTAUHHBIX
KOMITOHOBKAX I'PIT; TOBUJIbHBIE PAOOTHI;
HOpMaIu3aus 3a60s1; ocsoenue; 'MC na 'HKT.

B nnepcreKkTUBe — BHEJPEHUE TENEMETPHUUECKIX
CHCTEM, pAOOTAIONINX B PEATTBHOM BPEMEHU.

6. Teodusuueckue ncciaenoBanvst Ha THKT; paboTs! Ha
CKBAXKMHAX C HOBBIIIEHHBIM IJIACTOBBIM JIABJICHUEM;
Pa6oThl HA 6GAKECHOBCKUX IIJIACTAX.

7. Bonee MUPOKUH OXBAT TEM; HE TOJIBKO NTH(POPMALTU
o peiHKe Poccum u CHI, HO 1 60J1bIIIE MUPOBOI
MPAaKTHUKU.

8. Muoroctagunnaseiil 'PIT; TUC Ha THKT
B TOPU3OHTAJIbHBIX CKBA’KHMHAX.

9. Muoroctaauriabiv I'PIT I'TIIT rumroc TPIT

Peakiys 6/1aroapuT CBOUX PECMOHEHTOB U
MIPEIATAET YUTATENSAM XKYPHAIA IPUCOEJUHUTBCA K UX
YUCJTY. BEIDE3aHHYIO M 3AIIOJIHEHHYIO 4HKETY OTIIPABLBTE,
MOXKAJIYHCTA, TTO PaKCy: (+375 17 29 40 82) nnm
OTCKAaHUPYHTE U IPUIIIUTE HA cttimes@cttimes.org

104 Ne 1 (043) Mapr / March 2013

(bottomhole automatic feed).

4. Hydraulic fracturing; acid fracturing; vibration
impact; dual completions.

5. Bottomhole treatments; directional drilling;
underbalanced drilling (on the stage of
development). On the way: drilling of downhole
splitters, including underbalanced drilling;
complex mastering of sidetracking technology:
cutting of windows in casing, drilling, geophysics.

6. Underbalanced drilling; sidetracking out of
horizontal wellbores.

7. The Journal is a good one. Way to go!

. Technologies of shale gas production.

9. Directional drilling of downhole splitters.

o)

Serikov Dmitriy Alexandrovich, Senior
Engineer, Coiled Tubing, Schlumberger
Logelco Inc.

1. Since its foundation.

2. Any complex/non-standard operations; new
technologies; global experience (multi-stage
hydraulic fracturing, emergency response
and so on).

3. Coiled tubing units; complete coiled tubing
drilling complexes; nitrogen units; controlled
BHA’s; data acquisition systems; downhole tools;
new technologies (BHA elements for coiled
tubing)

4. CT-conveyed hydraulic jet perforation + hydraulic
fracturing; multi-stage hydraulic fracturing; acid
treatments.

5. We mastered hydraulic jet perforation + hydraulic
fracturing operations; milling operations in multi-
stage hydraulic fracturing assemblies; fishing
operations; bottomhole cleaning; completions;
well logging with CT utilization. On the way:
implementation of real-time telemetry systems.

6. Well logging with CT utilization; operations in
wells with high formation pressure; operations in
Bazhenov formations.

7. I'would recommend you to broaden the spectrum
of topics presented. Try to provide not only
information about the market of Russia and CIS
countries, but also international practice.

8. Multi-stage hydraulic fracturing; CT-conveyed well
logging in horizontal wells.

9. Multi-stage hydraulic fracturing; hydraulic jet
perforation + hydraulic fracturing.

Editorial staff thank all responders for their
answers and invites Coiled Tubing Times readers
to join their ranks. Please, kindly fill in the
questionnaire and fax it to: (+375 17 29 40 82) or scan
itand send to cttimes@cttimes.org



Coiled/tubing

Joporue npy3ba! BPEMSA KOITIOBUHIA Im e S

KypHaia «<BpeMsa KOITIOOMHIA» IPOCUT Bac OTBETUTH HA HECKOJIBKO BOIIPOCOB

1) ®UO.

2) Kommanwus / OpraHu3sanus

3) HOJKHOCTb

4) Kaxk pgaBHO Brl 3HaeTe xXypHaJI?

5) O KaKHX KONTIOOWMHTOBBIX TEXHOJIOTHUAX U BHYTPUCKBAKUHHBIX ONEPAIUAX
BaM XOTeOCh 6bI IPOYECTb HA CTPAHUIAX «BPEMEHU KONTIOOUHI'»?

. 6) O TEXHUYCCKUX BOBMOKHOCTSAX KAKUX BUJIOB HE(HTECEPBUCHOTO OGOPYIOBAHUS
. BaM XOTEIOCH OBl Y3HATH OOJIbIIIE?

. * KOJITIOGMHIOBBIC YCTAHOBKH

. * [TOJTHOKOMIIZIEKTHBIE KOMILJIEKCHI JIJIs1 GYPEHUSI CKBASKHMH
. C MCHOJIb30BAHUEM TUOKON (HEPA3PBIBHOM) TPYOEI

. * A3OTHBIE ATPETATHI

. * 1IeMEHTHPOBOYHBIC ATPETATHI

. * YripasisieMble KOMITOHOBKHM HM3a OY PHIIBHOM KOJIOHHBI

. * KOHTPOJIBHO-PETUCT PUPYIOIIHE CUCTEMBI

. * KOMIIJIEKCHI J7I51 I'U/IPOPA3PHIBA IIJIACTA

. « Jipyroe o6opyaosanue (Banr BapuanT)

7) Kaxue rexnonoruu ITHIT npuMeHAIOTCA HA Bammem npearnpuarun?

8) Kaxue KOJITIOOMHTOBBIE ONIEPALIMU Y BaC OCBOEHDI, 4 KAKUE — B IEPCIIEKTUBE?
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9) IIpeanoxuTe aKTyaJIbHbIE, HA Bam B3I/, IPOOIEMBI U BOIIPOCHI, KOTOPBIE MOIJIU OBbI CTATh TEMAMHU HOBBIX
HOMEPOB XXypHasa «Bpems KOITIOOUHT 2>

10) M310:xUTE, MOXKATYNUCTA, Baliy OXKeTaHUA XKy PHAITY «BpeMs KONTIOOUHTa». Yero He XBATAET U3AAHUIO?
Ha Koro cienyeT paBHATbCA? Kakye aBTOPUTETHBIE HCTOYHUKH NH(MOPMALIUH BBl MOITIN ObI IPEAJIOKUTD B
Ka4decTBe 06pasija?

11) Kakue COBpEMEHHBIE TEXHOJIOTUH HE(PTETa30BOI'O CEPBUCA, B TOM YUCJIE
C UCTIOIb30BAHHEM KOJITIOOUHT A, HA BaI B3I/, HY>KHBI CETOHSA
B IIEPBYIO OYeEPEaD?

12) Kakue Texnosoruu ITHIT 6yayT BOCTpe6OBaHbI B Omizkanmeli (5—10 1eT) nepcneKkTuBe?

13) XoTenu 661 Bel HOMy4aTh €KEHE/IEIBHYIO HOBOCTHYIO PACCBUIKY C CAHITAa WWW.Cttimes.org?

14) Ecyin Bel OTBETHUIIN NOJIOXKUTEIBHO, TO YKAXKUTE, IOXKAIYHCTA, CBOU AJIECKTPOHHBIN aJjpec.

Criacu60, 9YTO HAILTH BPeMsI /IJIs1 OTBETA HA HAIIIH BOIIPOCHI!
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MbI npofgonxkaem nyonmkaLmo
coTorpadum, NPUCIaHHbIX HaLLIMM

YTaTeNIAMIN. m

B 3TOoM HOMepe

B pybpuike «Kpacota MecTopoXaeHMI»
npeacTaBneHbl paboTbl COTPYAHMKOB PI'Y
HedTV 1 raza um. .M. TybkmHa.

Kaoem HoBble (POTOCIOXETbI MO afpecy
cttimes@cttimes.org

In this issue we present photos
that were taken by the employees
of the I.M. Gubkin Russian State
University of Oil and Gas.

We wait for your new photos. Send
themto cttimes@cttimes.org

i "‘
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KHUTA — KAK KOJIECO
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THE BOOK IS LIKE THE WHEEL

MBI XOTHM BaC HO3HAKOMUTB C YMO6EPTO DKO.

«KaK — II03HAKOMUTD?» — YIUBUTECH Bbl. KOHEYHO K€, Mbl
HU HA HOTY HE COMHEBAEMCS, YTO ITOT ABTOP BAM IPEKPACHO
U3BECTEH, IPEXK/IEC BCETO, CBOUM POMAHOM «MIMS pO3bI», U YTO
JIA2KE TE U3 BAC, KTO HE IIPOYE]I STOT KYJIBTOBBII IETEKTUB,
CKOPEE BCETO, TOCMOTPEIN OJHOMMEHHBIN (DUIIBM.

Ho Bce K€ CErofiHs Mbl XOTUM BAC UIMEHHO HO3HAKOMHTb.
[TOTOMY 4TO OTPBIBKU, KOTOPBIE MBI BEIOPAJIH AJ1
nyOIUKALTUY, IPEACTABAT BAM HE3HAKOMOI'O DKO: HE
CKPYITYJIIE3HOT'O UCCJIEIOBATENA-MEAUEBUCTA, 4 YETIOBEKA
XXI BeKa, CTPEMAIIErOCA OCMBICIUTD JUHAMUKY U BEKTOD
JBHKEHUA OKPYKAIOLIETo ero (U Hac!) Mmupa.

LIuTaTel B3STH U3 KHUTH «He NbITaifiTeCh N30ABUTHCSI
OT KHUT')» (BOT TAKaA TABTOJIOI'UA), B KOTOPOI 110/,

OJTHOM OBJIOKKOI COOPAHBI JUAJIOTH YMOEPTO DKO U
7Kana-Knopa Kapbepa — u3BeCTHOI'O KUHOCLIEHAPHCTA,
naTpuapxa QpPaHITy3CKOro KuHeMaTorpadga. Msl BBIOpanu
TE€ PENJIMKU DKO, KOTOPBIE, HA HAIII B3IJIS]], JOCTATOYHO
MOJIHO XaPAKTEPU3YIOT EI'O OTHOIIEHHUE K 32JAHHOH TEME U
IPEACTABIISAIOT, KAK CKA34711 ObI PAHBIIIE, €TI0 PA3MBIIIJICHUS
«O BDEMEHU U O CeOe».

OJIMH U3 KJII0YEBbIX MOMEHTOB JIUAJIOTOB: OIIIIO3UIH S
«KHUT'd — KOMITBIOTED». DT4 TEMA HBIHYE B OOJIBIION MO/JIE.
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We would like you to meet Umberto Eco.

You may feel surprised, “‘What do you mean — to
meet?’. We have no doubts that you know this author
perfectly well, first of all, due to The Name of the Rose,
his extremely popular detective novel, seen, if not read,
by most of us.

However, today it will still be the first meeting,
because the excerpts we have chosen to publish will
introduce to you an unknown Eco: not a scrupulous
researching medievalist, but the representative of the
21st century who seeks for the progress and movement
vector of the world around him (and us, too!).

The quotes are taken from the book entitled This
is not the End of the Book (the tautology is meant),
which contains under its cover the conversation
between Umberto Eco and Jean-Claude Carri re, a
famous French screenwriter, the patriarch of the
French cinema art. We have chosen those of Eco’s
words that, to our mind, reflect in full his attitude
to the subject of the conversation and represent his
thoughts on the times and himself.

One of the key issues of the conversation is the
opposition of the book and the computer. This topic




B TEJIEBU3HOHHBIX TOK-IIIOY, B TAOJIOUAAX U HA UHTEPHET-
(popymax. OHA BOJIHYET HE TOJIBKO YUTATEIEN BCEX
BO3PACTOB U YPOBHEI OOPA30BAHUSA, HO U IIMCATENEH, U
KHUTOU3AATEIIEN, U JJAXKE... IPOU3BOIUTENIEN MEOEITH.
(Ectb cBepienus, yTo IKEA 60IBIIIE HE BBINTYCKAET KHUXXHBIE
HOJIKK). TPaAUITUOHHYIO KHUT'Y BCE YAIIIE 3AMEHSIOT
Pa3HOOOPA3HBIE JIEKTPOHHBIE YCTPOUCTBA, HO TAK JIN
JIOJITOBEYHBI 3TH, IPU3BAHHBIE OBITH JJOJITOBPEMEHHBIMU,
HOCHUTENN UH(pPOPpMAITUU?

B MeTpo s mnopo 6pocaro B3IUIAL HA SKPAHBI PUIEPOB
U IUIAHIIETHUKOB, TOMOT'AI0I[UX IOy TYUKAM KOPOTATh
BpeMsL. PE3ysIbTaTOM TAKOT'O CEPUUHOTO Byaliepu3mMa
CTAJIO IOHHUMAaHHUE, YTO OOIBITMHCTBO 3TUX «MOOUIBHBIX>
IIE/IEBPOB g HE CTaJ1a OBl HOIVIOATh U B OYMa:KHOM
BapuaHTe. He canTas KIaCCUKU, KOHEYHO, HO €€ 51 C
OOJIBIIETO KOTJA-TO OCUINIA. 10 KpariHEN MepeE, HBIHE
OLU(PPOBAHHBIN CETMEHT. TAKOBO MO€ CKDOMHOE
Pa3MBIIIJIEHUE «O BDEMEHH U O CE6E».

YM6epPTO DKO pacCMaTPpUBAET (PEHOMEH KHUT'H CKBO3b
CBOM 60J1€€ YEM MTOJIYBEKOBOH ONBIT PA6OTHI C TEKCTAMI.
M 6os1e€ aBTOPUTETHOT'O MHEHU S, [IOBEPBTE, B COBPEMEHHOM
HAM MHPE YCIBIIIATh HEBO3MOXKHO.

TaaunHa AXOHTOBA

of serious scientific conferences and TV talk shows; i
is being discussed in tabloids and Internet forums. It
is of interest not only to readers of all ages and levels
of education, but also to writers, publishers and even...
furniture manufacturers. (IKEA is now reported to
have discontinued the production of bookshelves. A
traditional book is being replaced by different electrical
devices, but are these data carriers are as long-lasting as
they are alleged to be?

When travelling by the underground I sometimes
look at the screens of eBook Readers and iPads used
by the passengers to while away time. This voyeurism
experience has made me realize that most of those
‘mobile masterpieces’ wouldn’t look tempting for
me even if presented on paper. The only exception is
classics, of course, but, for the most part, I have read it,
at least the pieces existing now in digital version. These
are my humble deliberations on the times and myself.

Umberto Eco studies the book phenomenon
through his more than fifty years’ experience of
working with texts. Believe me, today we will hardly
find anyone whose opinion is of more weight.

Galina Yakhontova
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TO

Umberto

ECO

HcuesneT i KHUTA C
IOABJICHUEM UHTEPHETA?
OJHO U3 IBYX: THOO
KHUT'A OCTAHETCS
HOCHUTENEM HH(POPMALINH,
OPEAHA3HAYEHHBIM JIJIS
YTEHUS, TUOO BOBHUKHET
4TO-TO APYTOE, MOXOXKEE HA TO, YEM BCET/A ObLIA
KHUT4, JAXKE 10 U300PETEHUS IEYATHOTO CTAHKA.
BCEBO3MOXKHBIE PA3HOBUJHOCTH KHUT'H KAK OO'bEKTA
HE U3MEHWJIN HU €€ HA3HAYEHU S, HU €€ CUHTAKCHCA
32 60JI€€ UEM MIATh BEKOB. KHUT'a — KAK JIOXKKA,
MOJIOTOK, KOJIECO WJIHM HOXKHUILBL [TOCIIE€ TOro Kak
OHH OBLII U300PETEHDI, HUYETO JIYUIIETO YoKE HE
OPUAYMAEIlb. Bl HE CIEMAETE JIOXKKY JTydIIE, YEM
OHa €CTh. BO3MOXHO, 6yIyT KAK-TO PA3BHUBATHCS €€
COCTABJISIOMINE: CKAXKEM, CTPAHULLLI OYAYT I€IAThCS
He u3 Oymaru. HoO KHHUTa OCTAaHETCA KHUTOM.

IToyeMy 661 HE BOOOPA3UTH, YTO B OYAYIIEM
UCYE3HET B CBOIO OUEPED U TAKOE IPEKPACHOE
U3006PETEHNE, KAK MHTEPHET. TaK )K€ KaK UCYE3IIU C
HAIINX HEOOCKJIOHOB JUPUKAOIIH.

ITUCBMO — 3TO TEXHOJIOTUA KOMMYHUKAIIUH,
HEIMOCPEACTBEHHO CBSA3aHHAA C HAIIIMM TEJIOM. Pa3
YK Er0 U300pENH, OTKA3aThCA OT HET'O HEBO3MOKHO.
Torga Kak HAaIllM COBPEMEHHBIE U300PETEHNUA — KUHO,
paguo, THTEPHET — BOBCE HE (DU3NOJIOTMYHBL

YCKOpeHne, BBI3BIBAIONIEE ITOCTENIEHHOE
ocnabnenue naMaTu. HapepHoe, 3TO OHA U3 CAMBIX
HEPA3PEMMMBIX TPO6GJIEM HAIIEH TUBUIU3ALINH.
MBI IPUAYMBIBAEM MHOXKECTBO UHCTPYMEHTOB
JUISL COXPAHEHUSA TTAMATH, PA3HOOOPA3HBIE (POPMBI
PETUCTPALN U BO3MOXKXHOCTHU NIEPENAYN 3HAHUI.

Hjes cobupaTb KHUTU OYEHD JPEBHAS. KyIbT
PYKOIUCHOU CTPAHUILBL, 4 TO3/JHEE U KHUT'H, — CTOJIb
JK€ IPEBHUH, KAK ¥ CAMa ITMCbMEHHOCTD. YK€ PUMJIAHE
CTPEMUJIUCH KOJIJIEKITMOHHUPOBATH CBUTKH.

Korzga Hy>KHO cr1acaTb KyJIBTYPHbIE CUMBOJIBL,
OPSITATh UX B HAJIEXKHOE MECTO, IIPOIIE COEPEYb
PYKOITMCh, KOJIEKC, UTHKYHA6YIIy, KHUT'Y, YEM
CKYJIBIITYPY UJIH IIPOU3BEACHUE KUBOIIUCH.
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Will the book disappear as a result of the
Internet? One of two things will happen: either the
book will continue to be the medium for reading,
or its replacement will resemble what the book
has always been, even before the invention of the
printing press. Alterations to the book-as-object
have modified neither its function nor its grammar
for more than 500 years. The book is like the spoon,
scissors, the hammer, the wheel. Once invented, it
cannot be improved. Perhaps it will evolve in terms
of components; perhaps the pages will no longer be
made of paper. But it will still be the same thing.

Why not imagine that the fantastic invention
that is the Internet may likewise disappear. Just as
airships have disappeared from our skies.

Writing is the communication tool most closely
linked to the body. Once invented, it could never be
given up. Our modern inventions — cinema, radio,
Internet — are not biological.

The increasing speed is contributing to the loss
of our cultural heritage. That is definitely one of
the thorniest issues of our time. We invent all
kinds of tools to preserve our memories, all kinds
of recording equipment, and ways in which to
transport knowledge.

Collecting books is long-living trend. The cult
of a manuscript and, later, a book is as ancient as
the written language itself. Ancient Romans also
collected their scrolls.

When the symbols of culture are under threat and
are to be saved, to be hidden in a secure place, it is
easier to save scrolls, codices, incunabula and books
rather than sculptures or paintings.



COBpEMEHHBIE HOCUTE
OBICTPO BBIXOJSAT U& 1. 3a9EMIKE
PHUCKOBATB, 00 CIMET
BO3MOKHO, CK( SI B MEPT
CTAHYT HEYUTAEMBIMU? HaydHO JOKA3aHC TUTU
MIPEBOCXO/ST JIIO60 OG'hEKT, BBITYIMEHHBIN Hd PHIHOK
HaIlley Ky/JIbTYPHOM MHIYCTPUEN 34 IIOCJIEAHUE IOABL.
Tak 4TO €CJIU MHE NIPUJIETCS CITACATh YTO-HUOY/Ib, YTO
JIETKO MEPEMENTAETCA U JOKA3AJIO CBOIO CIOCOOHOCTD
NPOTHUBOCTOSITh NAI'yOHOMY BO3/IEHCTBHUIO BDEMEHH, 5

BBIOEPY KHUT'Y.
Modern media formats quickly become

CKOpPOCTbB, C KOTOPOI OOHOBJIAIOTCS TEXHOJIOTUH, obsolete. Why run the risk of choosing objects that
HABA3bIBACT HAM HECTEPIIMMBIN PUTM ITIOCTOAHHOU may become mute and indecipherable? It is proven
MEPECTPOUKU HAUX MEHTAJIbHBIX IIPUBbIYEK. that books are superior to every other object that
[IpeanonaraeTcs, YTo Kask/Able A Io/1a HEOOXOIUMO our cultural industries have put on the market in
MEHATDb KOMIIBIOTED, IOTOMY YTO HUMEHHO TaK 3TH recent years. So, wanting to choose something
YCTPOUCTBA U 3a[yMaHbl. KaX1as HOBAasA TEXHOJIOTUSA easily transportable and that has shown itself
OPEAIIONATACT IPUOOPETEHUE HOBOU CUCTEMBI equal to the ravages of time, I choose the book.
pedaekcoB, TpebyIOE OT HAC BCE HOBBIX YCHJINH,
MIPUYEM BO BCE OOJIEE CKATBIE CPOKU. Kypam The speed with which technology reinvents
MOHAJ00MJIOCH OKOJIO CT4 JIET, YTOOBI HAYYUTHCSA HE itself has forced us into an unsustainably frequent
NEPEXOAUTD YEPES TOPOr'y. B KOHEUHOM UTOI'E€ UX reorganization of our mental habits. A computer
BH/] IIPUCTIOCOOMJIICA K HOBBIM YCJIOBUSIM IOPOXKHOIO is supposed to need replacing once in two years,
JBMOKEHUA. Y HAC HET 9TOI'O BDEMEHU. because this is the scheme for the computers to be

used. Every new piece of technology requires the

Hame gep3koe goarojeTue He JOJIKHO CKPBIBATD acquisition of a new system of reflexes, which in
OT HAC TOT (PAKT, YTO MUP 3HAHUI HAXOJUTCH B turn requires effort on our part, and all of thison a
OECIIPECTAHHOM PA3BUTHH U YTO HAM YZAAJIOCh B shorter and shorter cycle. It took chickens almost
MOJIHOM MEPE YXBATUTD U3 HET'O TOJIBKO TO, 4YTO a century to learn not to cross the road. In the end,
BMECTHJIOCH B OT'PAHUYEHHBIN OTPE30K BDEMEHU. the species did adapt to the new traffic conditions.

But we don’t have that kind of time.
ITo moBOAY OTBEPIHYTHIX HPEACKAZAHNII: 51 IOy YU

OJJHAK/Ibl YPOK H4 BCIO XKU3Hb. Toraa — Impudently living long lives we should still
s TOBOPIO IIPO 60-€ rOAbI — s PAGOTA B OHOM remember that the world of knowledge never
MU3ATENBCTBE. M BOT K HAM ITONaaeT paboTa OJHOTO stops in its development and we managed to take
AMEPHKAHCKOI'O COLIMOJIONa, I7i€ IPEACTABIEH a full hold only of those of its components which
O4YE€Hb UHTEPECHBIN aHAIU3 HOBBIX ITOKOJICHUM 1 may fit into a limited period of time.
BO3BCIIACTCSI O CKOPOM IIPUXOJIE TTOKOJIEHUS «OETIBIX
BOPOTHHYKOB» CO CTPHIKKOM «EXKUKOM» (Crew cut), As for giving up predictions, I once learned a
HA BOEHHBIN MaHED, KOTOPBIE 6y1yT 46COIIOTHO life lesson. In the 60’s I worked at a publishing
PAaBHOJYILIHBI K IIOJIUTUKE U T.J. MbI DELINIIN 3TY house. One day we received a piece of writing
KHUT'Y IIEPEBECTHU, HO IIEPEBO/L OKA3AJICA IIJIOXOH, where an American sociologist presented a most
U MHE IIPUILLJIOCH IIOJIN'O/A €TI0 IIEPEAEBIBATD. A interesting analysis of the young generations
TEM BPEMEHEM HOIIIeJT 67-1 r'Ofl, A 3ATEM CJIYIHIIUChH and predicted the appearance of white-collar
BOJTHEHU s B Bepriin v Mait 68-T0, M AaHATUTUICCKUE crew-cuts absolutely indifferent to politics,
BBICKA3BbIBAHMS 3TOI'O COLIMOJIOTA IIOKA3aIUCh HAM etc. We decided to translate the book, but as a
B BBICITIEI CTEIIEHU HECOCTOATEIBHBIMU. 5 B3571 result of bad translation it took me half a year
PYKOITUCH U BEIGPOCHJI B MYCOPHOE BEAIPO. to edit it. Meanwhile, there came 1967 with
the student unrest in Berkeley and then May of

He coctasurenu «MaxabxapaTsl» IPO3PEBAIU 1968, and the analysis made by the sociologist
Oyayuiee. OTO HACTOSIIIEE BOILJIOIIAET MEYTHI JIIOAICH, seemed inconsistent to us. So, I threw away the
SKHBIIUX JJO HAC. manuscript.

Hcue3HOBEHME HACTOAIIETO TPOUCKOAUT HE TOTBKO It is not the authors of the Mahabharata
BCJIEZICTBHE TOTO (PAKTA, UTO MOJZIA, KOTOPAS PAHBIIIE who predicted the future. It is the present that
BJIACTBOBAJIA TIO TPU/IIATE JIET, TENEPD JIJTUTCS BCETO } embodies the dreams of those who lived earlier.
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TPUALIATH JHEN. DTO TAKXKE IIPOOIEMA MOPATIBHOT'O
yCTapeBaHus NPeJMETOB. Korma-To Bbl TpaTuIn
HECKOJIBKO MECSIIEB CBOEU XKU3HHU, YTOOBI HAYYUTHCS
KAaTaTbhCs HA BEJIOCUIIE/IE, HO €CJIU BBl IPHUOOPEIN
3TOT HABBIK, OH OCTAETCS C BAMU HABCET/A. A TENIEPh
BBI TPDATUTE ABE HEJEIIN, YTOOBI PA300PATHCS B HOBOU
KOMIBIOTEPHOU IPOr'PAMME, U, KOI7IA BBI €€ XYI0-
O€/THO OCBAUBAETE, BAM NIPEJIATACTCSI, HABA3BIBACTCS
HOBAs1 IPOTPaMMa. DTO HE MPOOIEMA YTPAYUBAHUSA
KOJIJIEKTUBHOU MAMSITH. DTO CKOpEE NPpobdIeMa
JTAGUIBHOCTU HACTOSIIETO. MBI 6OIbIIE HE JKUBEM

B CIIOKOMTHOM HACTOSIIEM, 4 BCE BPEMS CTAPAEMCS
HOATOTOBUTBHCS K OYAYIIEMY.

ITamMaTe — 6yJib TO HAIIA UHAWBUYAIbHAS IAMATD
WJIM KOJUIEKTHUBHAS, TO €CTb KY/IbTYPa, — HECET
JaBe GyHKOUN. OfHA U3 HUX JEUCTBUTEIBHO —
XPAHUTD JJAHHBIE, APYTas — TONUTD B 3a0BEHUN
MH(POPMALIHIO, KOTOPAs HAM HE HY>KHA U KOTOpas
HAIIPACHO 3aIPOMOXKIAET HAIIK MO3T'U. Kysibrypa,
HE YMEIOIAS OTCEUBATH TO, YTO HAM JJOCTAJIOCh B
HACJIECTBO OT IIPONIJIBIX BEKOB, HATOMHUHAET PyHeECa,
NPUIYMAaHHOTO bopxecom repos pacckasa «PyHec,
4yJI0 TAMSITU», KOTOPBIX HA/IEJIEH CHOCOOHOCTBIO
HOMHUTB BCE NOAPsA. KyabTypa — 3TO Ki1aiouine
HABCETI/IAd UICYE3HYBIINX KHUI U IIPOYUX IIPEJMETOB.
MBI, C OZJHO¥ CTOPOHBL, MOJIYAIUBO OTKA3bIBAEMCS
OT HEKOTOPBIX NEPEKNUTKOB IIPOIIIIOTO, TO ECTh
OTCENUBAEM UX, 4 C IPYr'OM CTOPOHBL, IOMEIAEM
MPOYHE 3JIEMEHTBI 3TOU KY/IbTYPbI B HEKHH
XOJOAUNBHUK, JIJIs1 OyAYIIUX BDEMEH. ADXUBBI,
OUOINOTEKHU U €CTh TE CAMBIE MOPO3HUJIbHBIC
KAMEDPBL, I7I€ MBI XPAHUM IIAMSTh, YTOOBI HE 3ACOPATH
KYJIBTYPHOE IIPOCTPAHCTBO BCAKOM 1PEOEAEHBIO,
HO HE OTKA3bIBATBCS OT HEE COBCEM. B OyyimemM
MBI BCETZIA CMOXKEM K HEX BEPHYTBCA, ECJIU CEPALIE
TIIPUKAXKET.

Huorga nogpOOHOCTH HE HYKHBI, 4 MOXKET, [JAJKE
BpeAHbL. Mbl 3HaeM BCe O KasibIlypHUH, IIOC/ICAHEN
cynpyre Llesaps, 10 MApTOBCKUX UJJ, TO €CTD [0 AAThI
€ro yOUMICTBAa, KOI[d OHA OTTOBAPHBAJIA €TO UITH B
CEHAT, U3-3a TOI'0, YTO €1 IPUCHUJICA HEXOPOIINH COH.
Yro crano ¢ Heit mocse cmepty Llesaps. Mbl He 3HaeM.
Ona ncuezaer 13 Haue naMaTu. [Touemy? IToromy 4To
XPaHUTb UHPOPMALIUIO O HEH CTAI0 6ECCMBICIIEHHO.
A BOBCE HE IIOTOMY, YTO OHAa ObLJIA XKEHIIUHOM, KAK
MOXXHO 6bLJIO OBI IPEATIONOXUTD. Kitapa [Ilyman TOXe
ObLJ1a YKEHIITMHOM, HO HAM U3BECTHO BCE, YTO OHA
Jienana nociue cmeptu Pobepra. BoT 3TOT OTOOP U €CTh
KyJAbTypa. COBpEMEHHAA KYJIbTYP4, HAIIPOTUB, 4YEPE3
UHTEPHET 326paChIBACT HAC IOIPOOHOCTIMU OO0 BCEX
KanplypHUAX IUIAHETHL, U IEJIAET 3TO EXKEAHEBHO,
€KEMUHYTHO, TAK YTO Y MAJIbYUIIKH, UIIYIIETO
MaTEPHAJI 111 CBOETO JIOMAIITHETO 3aJJAHUS, MOXKET
CJIOKMTBCA BlleUaTyIeHue, 4TO KanbnypHuus — purypa
HE MeHee BakHad, yeM Lle3apn.
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The present vanishes not only because trends
which used to rule for thirty years now last no
more than thirty days. It is the problem of things
becoming technologically obsolete. Once it took
you a couple of months to learn how to ride a
bicycle, but if you acquired this skill, it will remain
for ever. Now, it takes you a fortnight to make sense
of a new computer programme, but before you
know it, you have a new programme offered to you,
or rather imposed upon you. This is not the problem
of losing collective memory. This is a problem of
the instable present. We no longer live in the steady
present, the only thing we do is try to get ready for
the future.

Memory — whether it is the memory of an
individual or our collective memory, that is
culture — performs two functions. One of them is, of
course, to preserve information, while the other is
to bury in oblivion the information we don’t need,
which is an overload for our brain. The culture
which cannot filter all we have inherited from
the previous ages resembles Borges’ Funes from
Funes the Memorious, a character with prodigious
memory who cannot forget anything. Culture is a
cemetery for the vanished books and other objects.
On the one hand, we tacitly choose to neglect some
relics of the past, in other words, filter them out; on
the other hand we put other components of the
culture into a refrigerator for the times to come.
Archives and libraries are the refrigerators where we
store our memory so that not to pile up trash in our
cultural space while still retaining it. We can always
go back to it in future, if we feel like to.

Sometimes details are unnecessary, or even
harmful. We know everything about Calpurnia,
the last Caesar’s wife, but only up to the Ides of
March, when Caesar was killed, though she tried to
dissuade him from going to the Senate referring to
her bad dream. What happened to her afterwards?
‘We have no idea. She is gone from our memory.
Why? Because it became senseless to preserve
information about her. It is not because she was a
woman, as one may suppose. Clara Schumann was
awoman too, but we know everything she did after
Robert Schumann’s death. Such selection is culture
per se. Modern culture does it the other way round,
overwhelming us with details about all Calpurnias
of the planet every day and every minute, so that
a boy who is looking for information in order to
do his homework may get the impression that
Calpurnia was of no less historical importance than
Caesar.

The Nazi crusades against books were inspired by
Goebbels who knew perfectly well the possibilities



Bpoxnosuresiem Kpe
IPOTUB KHUT ObL PACHO
pa36upaBIInA "TBAX V
3TO OH IIPUJTY. 0 OCHO!
BEKTOPOM KOMMYHHKAIIUU. [106eAUTh KH
KOMMYHUKAIIUIO CPEJICTBAMU MaCCOBON
nHpopmanun... [Ipopodeckas ujaes.

KoHe4YHO, 3ay4nBaTDh TAOIHIY YMHOKEHHA B
3MOXY, KOIJd MAIIUHBI CYUTAIOT JIY4IIE, YEM KTO

ObI TO HU OBLJIO, HE UMEET OOJIBITIOTO CMbIC/IA. HO of the new information media; it was his idea to
OCTAETCA NPO6IIEMA YMCTBEHHOM TDEHUPOBKU. turn radio into the main means of communication.
O4YeBUHO, YTO Ha MAILIUHE A MOI'y [IEPEMEIATHCA To defeat book communication by means of mass
OBICTPEE, UEM IEMIKOM. TEM HE MEHEE HY>KHO KAXK/IbIH media... It sounds prophetic.
JIEHBb IOHEMHOTI'Y XOIUTb WJIN O€r'aTh, YTOOBI HE
IIPEBPATUTHCA B OBOLL,. BbI, KOHEYHO K€, 3HAETE CKA3KY It doesn’t make much sense to memorise the
O TOM, KaK B OYIYIIIEM B OOIIECTBE, I7I€ BMECTO HAC multiplication table in the age of calculating
JyMAaIOT MalTUHBL, [IEHTaroH OOHAPYKUJI YEJIOBEKA, machines. However, there remains a necessity in
KOTOPBIH €€ MIOMHUT TAOJIUIY YMHOXEHUA. Torna mental gymnastics. It is obvious that driving a car
BOEHHBIE PENTHIIH, YTO ITO I'€HUI, 6ECLIEHHBINA BO is faster than walking. Nevertheless, if you don’t
BpPEMsI BOMHBIL, KOI'ld B MUPE IOTHOCTBIO IIPEKPATUTCA want to turn into a vegetable, you have to do a
BBIPAOOTKA JIEKTPHUYECTBA. little of walking or jogging every day. I believe you
have heard this futuristic story about the society
Hu ovH KOMIIBIOTED HE MOMKET IIPOYUTATD of thinking machines where people from the
MEPBBIE AUCKETDI, KOTOPDIE YKE IIPUHAIJIEKAT K Pentagon once found a man who remembered the
JIOUCTOPUYECKOH 3110XE NH(POPMATHUKU. 51 OTUASIHHO multiplication table. So, the military decided that
MBITAIOCh HANTHU IIEPBYIO BEPCUIO «MasaTHHUKA PYKO», such genius was invaluable during the war and
KOTOPYIO, KAXKETCH, 3aI1HCAJ HA JUCKETY B 1984 niu absence of power generation caused by it.
1985 ropy,— 6e3ycrentHo. Eciiu Obl 51 neuaras CBOu
POMaH Ha MAIINHKE, PyKOIIUCH Obl COXPAHUJIACh. There are no computers left to read off the first
floppy disks which now belong to the prehistory
Kaxaas KylIbTypa OTCEUBAET 3HAHU S, TEM CAMBIM of the computer science. I make desperate —and
JUKTYs HAM, UYTO CIEAYET COXPAHUTD, 4 4YTO NPHU/IATh fruitless — attempts to find the first version of
3a0BE€HUIO. B 3TOM CMBICJIE PA3/TUYHBIE KYJIBTYPbI the Foucault's Pendulum which I seem to have
06€CNeYrBAIOT OOLIEE MOJIE B3AMMOITIOHUMAHUS, B TOM recorded on the disk in 1984 or 1985.If T had typed
4uCIIe — Odmue OMMUOKU. [IOHATD, KAKYIO PEBOJIIOLIHIO the novel, the manuscript would have survived.
npowusser ['annien, MOKHO, TOJTBKO OTTAJIKUBAACH OT
Teopuu I[Ttonemesa. Ham HEOOGXOAUMO IPOUTHU ITAIT Every culture filters knowledge, dictating to us
[Tronemest, 9YTOOBI BBIMTH HA 3TaIl ['asiniies 1 OCO3HATh, what to retain, and what to consign to oblivion.
4TO NEPBBIF OMUOAICA. JII06ag TUCKYCCUA MEXAY This approach ensures that different cultures
HUMHU MOXET BECTUCH TOJIBKO HA OCHOBE HEKOF OOIIEN have a ground for mutual understanding, and
sHOUKIONEANH. C MHTEPHETOM, KOTOPBIH BBIJJAET BAM for common mistakes. It is only possible to
BCE MO PAJ U BBIHYXKJAET OTCEUBATL HH(POPMALTAIO realize the revolution made by Galileo, if you
HE [MOCPEJICTBOM KYJIBTYPBI, 4 IOCPEACTBOM know the Ptolemy theory. We have to pass the
COBCTBEHHBIX MO3I'OB, MBI PUCKYEM O034BECTHUCD Ptolemy stage in order to reach the stage of
MIECTHIO MIUTHAPIAMHU SHITUKIONEIUI — YTO CTAHET Galileo and to understand that Ptolemy was
MPENATCTBUEM KO BCIKOMY B3aMMOTIOHUMAHHIO. wrong. Any discussion may be held only if there
is some common encyclopaedia taken as the
JIOCTATOYHO HEMHOT'O IIOOGPOIUTH IO UHTEPHETY, basis. Internet, giving us all conceivable data and
YTOOBI O6GHAPYKUTD IPYIIIBI JTIOJIEH, TTOABEPTAIONTNX making us use our brain instead of culture to
COMHEHHIO BEIU, KOTOPHIC MBI CHUTAEM filter the information, exposes us to the risk of
OOIIENPU3HAHHBIMU. YTBEPXKAAIOT, HAIIPUIMED, six billion encyclopaedias preventing any mutual
9TO 3eMJIS ITOIAs BHYTPH U YTO MBI )KHMBEM Ha €€ understanding.
BHYTPEHHEN CTOPOHE, WJIN YTO MUP HA CAMOM JIEJIC
OBUI CO3/1aH 34 IMEeCTh AHEH. CIeI0BATENBHO, PUCK If you surf the Internet for a while, you will find
CTOJIKHYTHCS C MHOTOOOPA3HEM TOYEK 3PCHU S groups of people doubting the facts which we
CYIIECTBYET. MBI ObUTH YOEKACHBI, UTO C IIPHUXOIOM } consider universally acknowledged. It is claimed, }
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] ] HAYHYT MBICJIUTh OJTUHAKOBO.
Pe3ympraT 0Ka3aacsi MPOTUBOIIOIOKHBIM BO BCEX
OTHOIIEHUSAX: ITI06ATU3AIIUS CIOCOOCTBYET
JPOOIEHHUIO OOMIETO OMBITA.

Hayka youBaeT UJIEIO0, ECJIU Ta OKA3bIBAETCS
OTMEHEHA 60JIe€ HOBBIM OTKPBITHEM. YUCHBIC,
HATIPUMED, ITOIATAIH, YTO BOJIHBI PACIIPOCTPAHSIOTCS
B adupe. C TEX TOP KAK OBUIO HAIAHO JIOKA33aHO, YTO
3(UpP HE CYMECTBYET, HUKTO HOJIBITIC HE IMEET ITPaBa
O HEM IF'OBOPHUTH. Y1 OTBEPIrHYTAS 'UIIOTE32 OCTACTCS
JIMIIb B UICTOPHUU HAYKHU.

S y6exaeH, 4TO B INIOOAIM3UPOBAHHOM OOIIECTBE
MBI pacrioynaraeMm HHpOpMaIuei 060 BCEM U B
COCTOSTHUU PEATUPOBATH HY>KHBIM OOPAa30M.
BosmoxkeH 11 XOIOKOCT B 30Xy MHTEpHEeTa? S
HE YBEPEH. BeChb MUP HEMEJIEHHO y3HAJI OBL, YTO
IPOUCXOAMT... Ta ke curyanusa B Kurae. Xors
KUTAMCKOE PYKOBOJACTBO YXHUTPAETCA OIPAHUYNBATD
JIOCTYTI OJIb30BATENEN K THPOPMAIIUH, OHA
BCE PABHO PACIPOCTPAHAETCS, IPUYEM B OOOHX
HANpaBJICHUAX. KUTAUIIBI MOT'YT Y3HATD, YTO
MIPOHUCXOAUNT B OCTAJIBHOM MUPE. A Mbl MOJKEM Y3HATD,
4TO IPpOoHCXoAuT B Kurae.

CyIecTByeT U Apyras (pOpMa LIEH3YPbL, KOTOPOI
MBI C HEKOTOPBIX ITOP HOJABEPraeMCs. MBI MOXKEM
COXPAaHUTB BCE KHUT'H HA CBETE, BCE [IU(MPPOBLIE
HOCHTEJIH, BCE APXUBBI, HO €CJIU CJTyYUTCA KPU3HC
[UBHIJIM3ALIUH, B PE3YIBTATE KOTOPOI'O BCE A3BIKU,
BBIOPAHHBIE HAMH JIJISI COXPAHEHU A 3TOH OIPOMHON
KYJIBTYPBI, BAPYT CTAHYT HEIEPEBOJAUMBIMU, TO BCE
3TO HACJIEANE OKAXKETCA yTPAYEHHBIM 6€3BO3BPATHO.

Korpa s1 paboTaii HaJi CBOEH IUCCEPTAIUEH,
TO MHOI'O BDEMEHH IPOBOIUI B OUOINOTEKE
CaaTo1 JKeHEBbEBBL. B 6MOIMOTEKAX TAKOI'O TUITA
JIETKO CKOHIIEHTPUPOBATHCA HA KHUT'AX, JIETKO
JIEJIATh 3aITUCH. KaK TOJIBKO NOABUIINCH IIEPBBIE
KCEPOKCBHI, 3TO CTAJIO HAYAJIOM KOHIIA. Bel MOXKETE
BOCIIPOM3BECTU KHUT'Y U YHECTHU €€ JJOMOI. Bbl
HATOJIHAETE CBOU JIOM KOITHUAMM. A KOIZJda OHH Y BAC
MO/ PYyKOU, 3TO 3HAYUT, YTO BBl UX HE yHuTaeTe. C
WHTEPHETOM IIPOUCXOUT T KE UCTOPUA. JINOO
BBI PACIIEYATBIBAETE TEKCT U CHOBA OKA3bIBAETECH
B BOPOX€ 6yMar, KOTOPBIE HE Oy/IeTE YNTATh. JINOO
YUTAETE TEKCT C IKPAHA, HO, KAK TOJIBKO BbI KITMKAETE
MBIIIIKOM, YTOOBI IIPOJABHUHYTHCA JAIBIIE, BB TYT
JK€ 320BIBAETE BCE TOIBKO YTO IIPOYHUTAHHOE, BCE,
61aro[apst Y€MY BbI IOOPAJIHCH 1O 3TOU CTPAHUILHI,
BHUCAIEN HA BAIIIEM 3KPaHE.

ITo TOBOALY YEPHOBUKOB: 51 XOTEJ ObI YIIOMSIHYTh
06 OFHOM SIPKOM (PEHOMEHE, KOTOPBIH CBA3aAH
C KyJIBTYPHBIMHW U3MEHEHUSMH, BBI3BAHHBIMU
MOSIBJICHUEM TEXHUYECKNX HOBINECTB. Habupast TEKCT
Ha KOMIIBIOTEPE, MBI PACTIEYATBIBAEM BCE MOAPAJ, KAK
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for example, that the Earth is hollow inside and
that we live on its inner side, or that the world
was really created within six days. Consequently,
there is a risk of diversity of opinions. We were sure
that globalization would make everybody think
alike. This is not the case, however: globalization
contributes to the fragmentation of the common
experience.

Science kills an idea if it is abolished by a
new discovery. Thus, scientists believed that
waves spread through the aether. Since it was
demonstrated that there is no aether, no one
can stick to this theory. The rejected hypothesis
becomes nothing but part of the science history.

I am sure that in the globalised society we have
all the necessary information and are able to give
proper response. Would Holocaust have been
possible if the Internet had existed? I'm not so
sure. Everyone would have instantly known what
had happened... The same situation is with China.
Although the Chinese government tries to restrict
access to information, it keeps being spread in both
directions. The Chinese may find out what is going
on in the world, and we can find out what is going
on in China.

There is also another form of censorship we have
been exposed to recently. We may store all books
in the world, all digital media, all archives, but in
case of the civilization crisis, with all the languages
chosen by us for storing this enormous cultural
heritage becoming untranslatable, such heritage
will be lost for ever.

When I'was working on my thesis, I spend
much time at the Sainte-Genevi ve Library. Such
libraries make it easy for you to concentrate on
books and to make notes. First Xerox machines
triggered the beginning of the end. You may copy
the book and take it home. Your house is packed
with copies. When the copies are at hand, it means
that you never read them. Internet creates the
same problem. Either you print things out, and find
yourself oppressed by piles of documents you'll
never read, or you read online, but as soon as you
click onto the next page you forget what you've
just read, the very thing that has brought you to the
page now on your screen.

As for the drafts, I would like to mention a vivid
phenomenon connected with the cultural change
brought on by the new technologies. Having typed
the text on computer, we print everything out
like mad. In order to create the ten pages of the
text I print it out about fifty times. Thus I kill a



el

oroJrrensie. Pagu co3nak
51 PACIIEYATHIBAIO €L
T'yOJIIO IIOKUE KaK JIC

B MOEH KU3HU 10Ty U,
JIUIB JECITOK.

- -

ITpOTHUB BCAKOT'O OKU/IAHMSI KOMIIBIOTED HE
COKPAIIAET IPOMEXKYTOUYHBIE ITAMBIL, OH YMHOXKAET
ux KonudecTso. Korja st nucan «Mimst po3bl», TO €CTh
B IICPUO/I, KOT/1d y MCHA B PACIIOPAKCHWH HC OBLIO
TEKCTOBOT'O PEAAKTOPA, s TIOPYYaJl KOMY-HHUOYAb
MEPENEYATATh UCIIPABIECHHYIO MHOH PYKOITHCh.
TTocJie 4ero BHOCHJI MIPABKY B HOBYIO BEPCHIO U
ONATH OTJABAJ B Ilepernedarky. Ho Tak He MOrio
POJIOJKATHCS 10 6ECKOHEYHOCTH. B onipeieieHHbIN
MOMEHT $1 ObUI BEIHYKJIEH PACCMATPUBATD BEPCHIO,
HMMEBIIYIOCS HA PyKaX, KAK OKOHYATEIBHYIO. Y MEHSA
©0J1BIIIE HE OBLIIO CHJL C KOMITBIOTEPOM, HATIPOTUB, 51
pacrevaTbpIBAIO, UCITPABJIAIO, BHONTY UCIIPABJICHW A,
CHOBA PACIEYATBIBAIO, U TAK JIAJIEE, — TO ECTh
YMHOXAIO KOJINYECTBO YEPHOBUKOB. TAKMM OOPa30M
MOKHO IOJIYYHTD JBECTHU BEPCUM OAHOI'O TEKCTA.

U Bcerma OyAeT CyIeCTBOBATh HEKAS «(DAHTOMHAS
BEPCHUSI».

Mexay «pa3sMEPEHHOMN» T'OJIOBOKPYKUTEIBHOCTBIO
KPACUBOT'O KHMKHOI'O MAT'da3MHA ¥ 6ECKOHEYHOMU
T'OJIOBOKPY>KHUTEJIBHOCTBIO MHTEPHETA 6OIbIIAS
pa3HuLA.

B XVI BEKe BEHELIMAHCKOMY IIEYATHUKY AJIbAY
MaHyLMIO IPUILIA B TOJIOBY BEJIUKAA UAES
CJIeJIaTh KHUT'Y KAPMAHHOI'O (pOPMATa, KOTOPYIO
ropaszo Jerye BO3UTh C COO0M. HaCKOIBKO 51 3HAIO,
6onee 3(pPEKTUBHOIO CIIOCOOA MEPEMEIIEHUS
MHMOPMALINHU TAK U HE OBLIIO U306peTEHO. [laxe
KOMIIBIOTED CO BCEMM €I'0 T'UTA0aNTAMU JIOJIKEH
OBITB BKJIIOYEH B CEThb. C KHUT'OM TAKUX IPOOJIEM HET.
TTOBTOPAIO: KHUT'A — KAK KOJIECO.

YMBEPTO HKO

3HAMEHUTBIA UTAIBAHCKUI JINTEPATOP, UCTOPUK
KYJBTYPBI, (PUI0COd, MACCMETNOIIOT, JUHIBUCT,
CEMMOTHK, YHUBEPCUTETCKUM IIPENOAABATEb, YIEH
BEAYIIUX MUPOBBIX AKAJIEMUUY, JIAypPeaT KPYITHEUIIINX
npemur Mupa. Kasanep (ppaHIry3cKoro opuLepcKoro
Opaena [TouérHoro siernona (2003). OcHOBaTENb
Psla HAYYHBIX U XYAOKECTBEHHBIX JKYPHAJIOB,
BUJIHBIN KOJUIEKLIIUOHED APEBHUX KHUI' U TACATEIIb-
POMAaHUCT, O4WH U3 INIABHBIX 4aBTOPOB HAIIET'O
BPEMEHU.

Popuincs 5 ausapsa 1932 B Aneccanapuu (I1beMOHT),
HEOOJIBIIOM I'OPOJKE K BOCTOKY OT TypHUHA M K
0ry OT Munana. Oren J>Kynno DKo, 6yXraarep mo
npodeCCUU, BETEPAH TPEX BOMH, MAThb — [IXKOBAaHHA
DKO. [les DKO ObII TOJKUBIIIEM, TTO TIPUHSITOM B TO
BpeMA B TaINMU IPAKTUKE €MY ObLIIA IPHCBOEHA

dozen trees at a time, while before the computer
age I must have killed no more than ten trees all
together.

Against all expectations, the computer does not
reduce the number of interim stages, but multiplies
them. When I was writing The Name of the Rose,
that is, when I had no text editor at my disposal, I
had someone retype the manuscript after I made
corrections in it. Then I made corrections in the
new version and again had it retyped. That process
couldn’t be endless. At a definite stage I had to view
the version on hand as the final one. I felt worn
out. With a computer, it is quite the opposite; I keep
printing out and correcting, and then printing out
again, thus multiplying the number of drafts. This
way you can have two hundred versions of the same
text; and there will still be a ‘phantom version’.

There's a difference between the 'moderate’
overwhelm of a great bookshop and the infinite
overwhelm of the Internet.

In the 16th century Aldus Manutius of Venice had
a great idea of publishing a pocket book, which was
much easier to take along. As far asI can tell, a more
efficient way of transporting information remains
to be found. Even the mega-gigabyte computer still
needs to be plugged in. There are no such problems
with the book. Let me repeat myself: the book is like
the wheel.

UMBERTO ECO

A distinguished Italian writer, art historian,
philosopher, mass-mediologist, linguist,
semiotician, university professor, member of
leading academies and winner of the most famous
awards. Knight of the French Legion of Honour
(2003). The founder of a number of scientific and
literary journals, a serious collector of ancient
books and a novelist, one of the major modern
authors.

Eco was born on 5 January, 1932 in the city of
Alessandria (the region of Piedmont), a small town
to the east of Turin and to the south of Milan. His
father, Giulio Eco, was an accountant before the
government called upon him to serve in three
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damuna-a66pesuatypa ot Ex Caelis Oblatus, TO eCTb
«TAHHBIN HEOECAMU>.

Hcrionuss xejnaHue OTLa, KOTOPBIA XOTEl,
YTOOBI CBIH CTAJI 3JBOKATOM, YMOEPTO IOCTYIIUI
B TYpHUHCKUIT yHUBEPCUTET, ITI€ CAYIIAJ KypPC IO
IOPUCTIPYACHIIUY, HO BCKOPE OCTABUJI 3TY HAYKY U
3aHSJICS U3YYEHHUEM CPETHEBEKOBOU (PUIOCO(PUL.
Bo BpeMs 00ydeHUsA YMOEPTO CTAT ATEUCTOM U
NOKUHYJI KaTOMM4YeCKyIO HEPKOBb.

OKOHYWJI YHUBEPCUTET B 1954-M, B KAUECTBE
JIUCCEPTALMOHHON pAa0OTHI IPE/ICTABUB COUMHECHUE,
MOCBAIIEHHOE PETUTUO3HOMY MBICJIUTEIIIO U
punocody Pome AKBUHCKOMY.

YM6EpPTO DKO paboTas HA TENEBUICHUH, ObLI
0603pEBATENEM KPYITHENIIEN T'a3€THI «DCIIPECCO>
(uran. LEspresso), IpenoaaBal 3CTETUKY U TEOPUIO
KYyJIBTYPBI B yHUBEpCcUTETAX Mujana, PropeHunun
u Typuna. IIpodeccop BOTOHCKOTO YHUBEPCUTETA.
IToyeTHBIN JOKTOP MHOXECTBA MHOCTPAHHBIX
YHUBEPCUTETOB. OTHAKO BCEMUPHASA CJIABA IPUIILIA
HE K DKO-YYEHOMY, 4 K DKO-TIPO3AUuKYy. [1epBbIii €ro
PUITOCOPCKO-IETEKTUBHBIN POMaH «KIMd PO3bI»

(Il nome della rosa, 1980) cpa3y 1onaJi B CIIICOK
OECTCEIIEPOB U MPOJEPKAIICA TAM HECKOJIBKO

JieT. I1o MPHU3HAHUIO aBTOPA, OH IOHAYATY XOTEJI
HAIMHCATD JETEKTUBHYIO UCTOPHIO U3 COBPEMEHHOI
JKM3HH, HO 34TEM PEIINIL, YTO EMY, KAK MEJJUEBUCTY,
OyZAET ropasfio UHTEPECHEE BEICTPAUBATD
JETEKTUBHBIN CIOKET Ha (POHE CPENHEBEKOBBIX
JleKopanuii. JIercTBre pOMaHa PA3BOPAYNBAETCA B
OEHEAMKTUHCKOM MOHACTBIpE XIV B, I7I€ IPOUCXOAUT
P TAMHCTBEHHBIX YOUIICTB.

3arem 6p11M poMaHbl «MasaTHUK Pyko» (Il pendolo
di Foucault, 1988), «OctpoB HakaHyHe» (Lisola del
giorno prima, 1994), «<baygonnno» (Baudolino, 2000),
«TanHCTBEHHOE T1aMs apulbl JJoansl» (La misteriosa
fiamma della regina Loana, 2004), <IIpaxxckoe
kiaaouie» (Il cimitero di Praga,2010)...

W3-11071 MEpa BBIIAIOMIETOC YYEHOT O-MEANEBUCTA
apPaJIJIEJIbHO BBIXOAMJIU HAYYHBIE, HAYYHO-
TONY/IAPHBIE KHUI'H, 3CCE U ITyOIHIIUCTUKA. B TOM
YMCJIE TAKUE U3BECTHBIE TPYADL, KAK «OBOIIOLNA
CPEIHEBEKOBOM aCcTeTUKM> (Sviluppo dell’estetica
medievale, 1959), «OTKpbITOE IIpOU3BeAcHUE> (Opera
Aperta, 1962), JIoaTuku xxorica» (Le poetiche di
Joyce, 1965), «OTCYyTCTBYIONAsI CTPYKTYpA. BBeneHue B
cemuosoruio» (La struttura assente, 1968)«IckycCTBO
M KPACOTA B CPETHEBEKOBOM ACTETHUKE» (Arte e bellezza
nell’estetica medievale, 1987), JIOMCKH COBEPIIEHHOT'O
A3BIKA B EBPOINENCKOM KyIbType» (La ricerca della
lingua perfetta nella cultura europea, 1993), d1saTb acce
Ha TeMBbI 3TUKK> (Cinque scritti morali, 1997), 6ubaus
JUIA CTYIEHTOB — U3BECTHEN A KHUT'd «KaK HAIIUCATD
JUIIOMHYVIO padoTy» (Come si fa una tesi di laurea,
1977) 1 MHOTHUE, MHOTHE JIPDYTHE TPYALL  ©
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wars; his mother’s name was Giovanna Eco. His
grandfather, who was a foundling, was according to
the tradition then existing in Italy, given the name,
which is an acronym of ex caelis oblatus or ‘a gift from
the heavens’.

Urged by his father who wanted his son to become
alawyer, Umberto entered the University of Turin
where first took a course in Law, but later chose
medieval philosophy to pursue. During his university
studies, Eco stopped believing in God and left the
Roman Catholic Church.

He graduated from the University in 1954,
presenting his thesis on Thomas Aquinas, a religious
thinker and philosopher.

Umberto Eco worked for the television broadcasting
company, also worked as an observer for LEspresso,
the most influential newspaper in Italy; taught
aesthetics and culture theory in the universities of
Milan, Florence and Turin. He is the professor of
the University of Bologna, an Honorary Fellow at a
number of foreign universities.

However, the whole world knows Eco as a novelist
rather than a scientist. His first philosophical detective
novel The Name of the Rose (Il nome della rosa, 1980)
immediately got into the list of bestsellers where it
remained for several years. According to the author,
first, he intended to write a story about the modern
life, then deciding that it would be more interesting
for a medievalist to compose a detective plot against
the medieval background. The novel is set in the 14th
century at a Benedictine monastery which becomes
the scene for a series of mysterious murders.

The first novel was followed by Foucault’s Pendulum
(Il pendolo di Foucault, 1988),

The Island of the Day Before (Lisola del giorno prima,
1994), Baudolino (Baudolino, 2000), The Mysterious
Flame of Queen Loana (La misteriosa fiamma della
regina Loana, 2004), and The Prague Cemetery

(Il cimitero di Praga,2010)...

Eco has also written academic texts, popular
science books, essays and publicistic pieces. Among
his most acknowledged works are The Development
of Medieval Aesthetics (Sviluppo dell’estetica
medievale, 1959), The Open Work (Opera Aperta,
1962), The Middle Ages of James Joyce, The Aesthetics
of Chaosmos (Le poetiche di Joyce, 1965), The Absent
Structure (La struttura assente, 1968), Art and Beauty
in the Middle Ages (Arte e bellezza nell’estetica
medievale, 1987), The Search for the Perfect Language
(The Making of Europe) (La ricerca della lingua
perfetta nella cultura europea, 1993), Five Moral
Pieces (Cinque scritti morali, 1997), the bible for all
students, the most famous How to Write a Doctoral
Thesis (Come si fa una tesi di laurea, 1977) and many
others. ©
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Gas Piplines, Receiving Station and Storage Infrastructure
June 26th-27th, 2013 | DoubleTree by Hilton Beijing, China

Why This Event?

China's natural gas industry has entered the "golden” period of development.

According to China's Tweifth 5-year plan, demand for natural gas will reach 300 billion cubic meters while LNG production
capacity will reach 240 billion cubic meters by 2020. During the twelfth 5 years, China is going to build 44,000 km new
natural gas pipeline (including Extension), new trunk pipeline transportation capacity of approximately 150 billion cubic
meters per year; 81.1 billion RMB will be invested in the Gas Storage construction; about 22 billion cubic maters of gas
storage tank, 9% of the total consumption. Mainline such as C-line and D line of the Central Asia Gas Fipeline, eastem
saction of Second West-East Gas Pipeline, and Third West-East Gas Pipeline will be built accordingly,

Gas Infrastructure China Summit 2013 (GIC2013) focused on the state of China's ongoing gas transportation and storage
projects as well as their equipment and service needs, With over 180 attendees the event included major gas companies,
power companies, and energy groups across China who came together to discuss the development of the most advanced
technology and to find the best solution providers,

Gas Infrastructure China Summit 2013 is looking for your parlicipation in Beijing, China!

Event At Glance

Updates on China Investment Policy

08:00-12:30 Gas piplines, receiving station and storage infrastructure »

Exhibition &

One to One

00T i Business Meati

14:00-17:30 Supply and Infrastructure Outlook to 2020 in Asia Euninass heetings

Onea to One

Busi Meeti
00:00-12:30 Eyes on China's emerging LNG source infrastructure plan S e
14:00-17:30 Gas piplines, receiving station and storage technology innovation
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Ten.: +7 499 788-91-24, ten./pakc: +7 499 788-91-19.

MpepctaButenbcTBo B MuHcke: Ten.: +375 17 204-85-99, Ten./pakc: +375 17 203-85-54;
E-mail: rnaBHbIN pepakTop — halina.bulyka@cttimes.org, MmapkeTUHr u peknama —
advert@cttimes.org, nognucka — cttimes@cttimes.org

CTOMMOCTb MOANMCKM Ha NeYaTHYIo BEPCUIO XypHana
Ha 2013 rog — 3000 pybnen.
JocTynHa Takxe 3feKTpoHHas Bepcus XypHana.

CTOMMOCTb NOAMNMCKN Ha 3N1IeKTPOHHYIO BEPCUIO XYypHana
Ha 2013 rog - 2100 py6ne.

CneuvianbHoe npegnoxeHvie! logoBas nognucka
Ha Ne4YaTHYIO M 3JIeKTPOHHYI0 Bepcun — 4500 pyonen.

MOIIINCHON KYIIOH

3anonHuTe, Noxanymncra, KynoH u oTrpasbTe ero no dakcy: +7 499 788-91-19

[a, s xenato opopmuTb Noanncky Ha 2013 rog,

I:' Ha neyaTHYyIo BepCcuto I:I Ha 3NeKTPOHHYIO BEPCUIO
9 Xxenato noanmncaTbcs Kak MpuwnnTe c4eT Ha NOANMCKY

[ ] [ ] [ ] [ ]

topuanyeckoe dusmyeckoe  no dakcy Mo 31eKTPOHHOM
nnuo nnuo noyrte

®.N.0.

LonXHOCTb

KomnaHus

Agnpec

lopogn

Kparn/obnactb

CrpaHa

NHpekc

TenedoH

®dakc

On. noyTa

Mopnucatbcs Ha XXypHan «Bpems KONnTIoOUHra» MO>XHO B NO4YTOBOM
oTaeneHun no Katanory «Pocneyatb». MNOANMNCHOU NHAEKC - 84119.

Bbl MOXeTe Tak>xe ohopMUTb NOANUCKY Ha XypHan «Bpems
KONTIOOMHIra» M 03HaKOMUTbLCS C aHHOTaLMSMU cTaTel Ha canTe
www.cttimes.org

YBa)kaemMbin YMTaTeND!

Kax bl pas, paboTas Hag BbiNyCcKOM, Mbl CTapaeMcsi BKIIIOYUTb B HEMO
nonesHyo Bam undopmaumio, CrpeMmrmMcst MakcMmasnbHo NpbnmsmTb
HamnonHeHWe XypHana K cdepe Bawmx npodeccroHanbHbIX UHTEPECOB.
HanuwwuTe, noxanyncra, kakme matepuansl Bam 6bino

Obl MIHTEPECHO NMPOYECTb Ha CTPAHMLAX XypHana

«Bpemsi KonTio6MHra».
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* Mpamiie u B3] c yrnom nepexoca — Hemidril', PowerPLUS™ B3Jl ¢ kpagparHeiM ceusHuem

L HHB!’WHEHT&:I ANA KanWTansHoOro peMoHTa W 3aKaHYHBaHWA CKBaXWHB] — I'HI{T. KOHTRONb
notoka, oBopyAcBaHne 4NN 3aKaHYMBAHMA CKBIMMHE!

* BEypoBoe oGopygoBaHWe - ACK, OCUMNNATOPE! Agitator™ | amMopTUIaTOPR!, YCHMWTENW ACOB
Intensifier™, HemarHuTHele ¥YBT

* YBenuYeHHe AUAMETPa CKBAXMHLI — DACLIMPUTENW NEPEMEHHOTD AMaMeTpa,
GULEHTPHYHBIE oNoTa, GULEHTPHYHBLIE M TRAAWUWOHHEIE DACILUMPWUTENH

* CepBuckl No oT6opy KepHa — TpaoWUKMoHHLIN W Express” cepBucel

* MepenoBbie peweHuA B BypeHun — ONTUMKU3ALMA NoKa3aTenei BypeHus, KoMNNexs
PELUSHHA No CHUMEHN BMBpaumi

* JloBMNBHBLIA MHCTPYMEHT Bowen™ — HapyHbIA ¥ BHYTPEHHWA NOBMABHBIN MHCTPYMERNT,
thpesepHoe W pexylwee oBopyaOBaHHE, YOapHLIE KOMNOHOBKK M Apyroe oBopynosaHue
AN PEMOHTS CKBEMMHEI

* CepBEMcHOoe oBopyaoBaHMe — YCTAHOBKW 4N CEBMHUMBAHWA/DAIBMHUMBAHA peIbBoBkIX
COBOWHEHWHA, YCTAHOBKM [4N1A HABMHMMBAHWA CKBAXWHHOTO WHCTPYMEHTA,
MCMBITATENEHBIE CTEHABI
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OMTUMMU3ALMA APEHUPOBAHWA MNACTA / NOCTABKA 3ABONHOIO OBOPYAOBAHUSA

MUPOBOMW PEKOP[

CKBAXXUHHOTIO TPAKTOPA WELL TRACTOR® 218

CKBAYWHA C MAKCUMANBHBIM ¥TJIOM B9°®

Bo epeMa GYPEHMA HAKNOHHO HanpaeneHHON CKea-
HHHBI C BONBWWM IEHUTHBIM YTAI0OM NPOMIOWEN Npw-
®xBaT GYpOBOW KONOHHLL. BbINO NPUHATO peLUeHWE
0 CAYCKE WalwedyHol Topneas Co B3APLIBYATKON Be-
coM 2,5 Kr B8 TPOTHNOBOM 3IKBMBANeHTE Ha rnyBuHy
6950 M 1 e WHMUMaunK, Takol cnocolb ACCTaBKM
Gbin obycnoened GONbLIKMM YINOM HaKNOHa CTEONA
CKBamuHBl (Gonee 759), a Takwe MMHUMANBHBIM K
MAKCHMMANbHLIM NPOXOAHBIMW guaMeTpaMi Byposoi
KOMOHHB! (B5 MuanuMmeTpos ¥ 121 MUNnUMETp Co-
OTEETCTEEHHO), KOTOpbie Aenanud TpaxTop Welltec®
TMnopaszmepa 2 1/8 nwiMa, OCHAWEHHBIA YeThiDb-
MA KONeCcHbIMK CEKUMAMK W MMBRLWKWA KoHGWUrypa-
UMK COOTHOWEHKWA YCUNKA ¥ CKopOoCTH 450 Kr 1 365
My, BQUHCTEEHHD BOIMOMHBIM CPEACTEOM, NO3IBONSA-
oWMM 06eCneYnTs WAeanbHbIA KOHTPOME MNYSKHHGL

MWPOBOW PEKOP YCTAHOBJEH B POCCHMMN
BHING NPOBSABHO TPH CNYCKONOABEMHEIE ONEpaUKK;
oAHa - C NpWBopOM-NpUXEaTOONpELENMTENEeM Free

Point w gBe ocTaneHble - C wWaleYHsIMK Topnega-
MW € MHUMUMaUWeR B3peiBYaTKM. MocneaHuid cnyck
no3BonMn BuICBOSOOWTE OYPOBYK KONOHHY, TPyDeI
BN YCNEWHD NOAHATE HA NOBBPXHOCTE, 3TOT Npo-
2KT B 3anagHoi Cubnpu yCTaHOBMN MMPOBOR peKopa
Mo CYMMapHOMY DACCTORHWIG, NPOAGEHHOMY B OAHOR
CKBAMMHE C NOMOLWLK) CKEIXWHHOMND TPaKTopa Tuna-
pasmepa 2 1/8 gwiAmMa 8 NpoOUBCCe QOCTaBkM recdm-
IMUECKUX NpUBopoE W 0BOpYADBEHMA: OHO COCTABM-
no 15562mM.
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KOoHTAKTHAA MHIPOPMALIMAT MEHEQMED N0 pa3BMTMO Buaseca Kupunn Kupcados « Q00 Welltec Qilfield Services Poccus =
125284 Mockea = Berogas yn. 3/1 = Guanec-ueHTp Nordstar = 31 aram, Ten, +7 495 287 6630
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