ISSN 1817-3330

Coiled /tubing
s commosmes | J111€.S

m3paetct ¢ 2002 roga / has been published since 2002

4 (062), fexabpb / December 2017

www.cttimes.org

18- MEXXAYHAPOOHASl HAYHHO-NPAKTUYECKAS KOH®EPEHLINA
«KOJITKOBMHIOBbIE TEXHOJIOTUW, P, BHYTPUCKBAXXUHHBIE PABOTbI»

INTERVENTION TECHNOLOGY AWARD - 2017 OT ICOTA-POCCUA

rMAPOABPA3VBHbIN 30HAO0BbIA MEPAOPATOP, UICMOJb3YEMbINA
B KONITFOBMHIOBbIX TEXHOJIOINAX

HOBbIE TEXHOJIOI'W NO ONPEAENEHNIO OBBOAHEHHOCTA
HE®TAHbIX CKBAXXUH

BJIMAHUE CAB HA 3®DEKTUBHOCTb KUCJIOTHbIX OBPABOTOK




SCHOELLER-BLECKMANN
DARRON RUSSIA

BbLICOKOE KAYECTBO W MHAOMBWAYANBHLIM NOAXOA
KO BCcem TpeboBaHuam 3akasquka ans adpekTMBHoro cCoTpygHMyecTea

HemarnurtHbie YBT BHyTpHCKBaXKMHHOE
W NPOM3BOACTEOD o6opynoeanue BICO

KAYHECTBO — oTBeTCTBEHHOCTb Ka>xaoro

QUALITY — is everyones responsibility

UnuprynauuoHHbie Hepazpywawwmi
nepesoaHmku PBL KOHTpPONb

629800 Noyabrsk, Industrial Zone,Panel XIYANAO | Russian Federation
Tel/fax: (3496) 34-30-42,34-30-62 | E-mail: sbdr_operation@sbdr.ru  www.sbdr.ru




ICeTA

POCCHUA

Coiled tubing

BPEMS KOJITHOBMHIA

':gl(o)mosuur‘.‘
HIM «LIPKT»

BPEMS IPIN NP CTTDC

19-1 Me)xgyHapopgHasi Hay4HO-TIpaKTUiecKkana KoHhepeHUms
«KonTio6uHroBbie TexHonorun, NP, BHyTpUcKBa)KMHHbIE PaboTbI»

The 19* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

Mpw nopaepxxke MuHucTepcTBa sHepreTuku PO %

Hos6pb 2018 roaa,
Poccnga, MockBa

Temaruka:

¢ KonTioOWHroBble TEXHONOIUM;

¢ AkTyanbHble TexHonoruv PN (MrPMe
ropusoHTanbHbIX ckBaxkuHax, MM nntoc PN,
[P c a3oToM, UCNonb30BaHWUE KONTIOOWHIa
npv npoBegeHun NP, 6onblieodobeMHbIe
PN, KrPn nntoc PN v gp.);

¢ KucnotHble 06paboTku (B T.4. MaTpUYHble
BCKO);

¢ PapnanbHoe BCKpbITUE NNACTOB;

¢ CoBpeMeHHble MeToabl reopn3nyeckoro
nccneaoBaHNs CKBaXKWH, B T.4.
ropu30OHTalbHbIX; JOCTaBKa reousn4ecknx
NpPrOOPOB C NOMOLLIbIO KONTIOOUHIa U
BHYTPUCKBa)XUHHbIX TPAKTOPOB;

* BHYTPUCKBa)KNHHbIN NHCTPYMEHT AJisi
BbICOKOTEXHOJIOMMYHbBIX PaboT;

¢ 3ape3Kka 6OKOBbIX CTBOJIOB;

¢ [MAPOMOHUTOPHOE BypeHue;

¢ IHCcTpyMeHTanbHbIN cepBUC (JTIOBUSbHbIE
onepauun, ppesepoBaHue, ycTaHOBKA
oTCeKalowMX Nakepos U Ap.);

¢ HoBble meTOoAbI NOBbILLEHUS HedTEOTAAUYN
nnacros;

¢ PEeMOHTHO-M30NSILNOHHbIE PaboTbI;

¢ MpombicnoBas xMmus gns
BbICOKOTEXHONOIMMYHOIro HepTerasoBoro
cepBuca (peareHTbl n MaTepuanbi-gns P,
komMno3vuuu ans MNHM, cocraBbl,. ==
ansa PUP n pp.).

KOHTAKTbI / CONTACTS:

E-mail: cttimes@cttimes.org

Ten. +7 (495) 481-34-97 (no6. 102)
Mob6. +7 (968) 356-34-45

@akc: +7 (499) 788-91-19
www.cttimes.org

The Event is supported by the Ministry of Energy
of the Russian Federation

November, 2018,
Russia, Moscow

Conference topics:

¢ Coiled tubing technologies;

¢ Latest hydraulic fracturing technologies (multistage fracturing
in horizontal wells, fracturing plus hydraulic jet drilling,
nitrogen fracturing, coiled tubing fracturing, large-volume
fracturing, acid fracturing plus hydraulic fracturing, etc.);

¢ Acid Treatments (including matrix acidizing);

* Radial Drilling;

* Up-to-date well logging techniques, including horizontal
wells logging; conveyance of logging tools using coiled
tubing and downhole tractors;

¢ High-tech well intervention equipment;

* Sidetracking;

¢ Jet drilling;

» Well service (fishing and milling operations,
packer setting jobs, etc.);

* New EOR technologies;

¢ Cement squeeze operations;

¢ Oilfield chemistry for high-tech oilfield —
service (hydraulic fracturing m !
chemicals, EOR solutions, L A | B
cement squeeze mixes, etc i




Hay4HO-MpaKTUYecKmMil xypHan / scientific & practical journal Coiled/tubing

NPEACEAATEJIb PEAAKLWOHHOIO COBETA

A.B. IHOBCKUW, 11.3.H., npodeccop, 3amecTutens Munucrpa
sHepreTuku Poccuiickoit egepanun

PEAAKLVOHHbINA COBET

XK. ATTW, BuLle-ITpesUAeHT 10 MeXXAYHAPOSHBIM IPOfasKaM
komnanuu Global Tubing;

P.M. AXMeTLUWH, 3aMecTUTeNb AMPEKTOpa

00O «TarpaC-PemCepBrc» — Ha9aIbHUK IPEFIIPUATIS
«AxTi06uHCKPeMCepBuc»;

10.A. Banakumpos, 1.1.1., mpodeccop, akaieMIK
MexyHapORHOI aKafeMUH HayK BBICILIEN] IITKOIbI;

K.B. BypAWH, K.T.H., I/IaBHBIIT MH)KEHep [ielapTaMeHTa 10
pemonTy ckBaxkxuH ¢ THKT «IIlmombepixe»;

LA. BynbiKa, r/iaBHbII pelaKTop )Xy pHaIIa;

[1.B. BopoGbeB, 3amMecTuTe/b reHepanbHOTO AUPEKTOPA

110 1pousBoacTBy PYII «IIpousBofcTBeHHOE 00beANHEH e
«bemopycuedtb»;

B.I. BbipapuK, nupexrop HekoMMepyecKkoro mapTHepcTBa
«IIeHTp pasBUTUA KONTIOOMHTOBBIX TeXHOIOTVIiT»;

B.C. BonTeHKo, a.1.1., mpodeccop, akagemnk PAEH;

H.A. leMSIHeHKO, K.T.H., I/1aBHbII crienyanuct Lentpa
MOJIeTMPOBAHS Y MOHUTOPMHTA METOLOB ITOBBILICHNS
nedpreotmaun muactos «JTIYKOM-Umsxuaupunr», dpunman
«KoraneiMHUIIVHeTH» (r. TIOMeHB);

C.A. 3arpaHuy4HbIN, rerepanbiblit gupexrop TOO «Tpaiikan
Benn Cepsuc», Kasaxcras;

P. Knapk, moueTHblil pefakTop XypHaa;

A.H. KopoTtyeHko, supexkrop OO0 «MuTex»;

E.B. JlJanoTeHTOBA, reHepanbHblii supektop C3AO «OVIMAII»;
B.B. JlanTes, .T.H., epBbIii Bulle-Tipe3nieHT EBpo-A3s1aTckoro
reodn3nIecKOro ooIIIeCcTBa;

A.M. OBCAIHKMH, reHepanbHblii gupexTop OO0 «ITakep CepBucy;
M.A. CMNWH, 1.X.H., IepPBbIIT IPOPEKTOP IO CTPATETUIECKOMY
passutuio HIY PI'Y ned1n u rasa umenu V.M. I'y6xmHa;

A.f. TpeTbsK, 1.1.H., mpodeccop, akagemuk PAEH, 3aB. kadezpoit
«Hedrerazosble TexHMKa 1 TexHonorum» IOPTTY (HIIN);

E.H. lUTaxos., k.1.H., 3aM. TeHepasbHOTO JUPEKTOpa

00O «HIIIT «PocTIOKTexHomornm»;

P.C. ApeMunuyk, a.1.1., npodeccop, akagemuk PAEH.

I'maBHBII HayYHBIT KOHCYIbTaHT — B.C. BonTeHKo, 1.T.H.,
npodeccop, akagemuk PAEH; Hay4HbIe KOHCY/IBTAHTBI —

JILA. MarapoBa, 1.1.H., 3aM. JypeKTopa VIHCTUTYTa ITPOMBIC/IOBOI
xumyu PI'Y vedru n rasa um. V.M. T'y6xuna; U.A. Mnpy, nupexrop
C3AO «Hosunka»; X.B. JIy(T, crapumit TeXHUYeCKMIT COBETHUK
koMmanuu Trican Well Service; K. HblomMaH, Texunyeckmit
aupexTop KoMmnanuu NOV CTES; A.B. KycTbiwes, n.r.H.,

podeccop.

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;

R. Akhmetshin, Deputy Director of "TagraS-RemServis" -

the Head of the Enterprise "AktyubinskRemServis";

Yu. Balakirov, Doctor of Engineering, Professor, Member of the
International Higher Education Academy of Sciences;

H. Bulyka, Editor-in-Chief;

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

R. Clarke, Honorary Editor;

N. Demyanenko, Doctor of Engineering, Chief Specialist, EOR
Methods Simulation and Monitoring Center, LUKOIL-Engineering
LLC, KogalymNIPIneft, Tyumen;

A. Lapatsentava, Director General, FIDMASH;

V. Laptev, Doctor of Engineering, Vice President of Euroasian
Geophysical Society;

A. Ovsiankin, Managing Director, Packer Service LLC;

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";

A. Tretiak, Doctor of Engineering, Professor, Member of the
Russian Academy of Natural Sciences, Head of Oil and Gas
Equipment and Technologies Department, SRSTU (NPI);

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

D. Vorobiev, Deputy Chief Operations Director at RUP Production
Association Belarusneft;

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, Director General, Trican Well Service, LLP,
Kazakhstan.

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; l. Pirch, 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.

N3 ATENb
00O «Bpems konTIO6MHTa»

>KYPHA NOArOTOBJIEH K BbIMYCKY

penmakiueri xxypHana «Bpems kontiobuHrar. XXyprany
IIPejOCTaB/IEHO SKCK/IIO3MBHOE IIPABO IIPEJCTaB/IATh MaTepUaIbl
POCCHIICKOTO OTAeNeHNA ACCOLMAly CIIEINANUCTOB IO
KO/ITIOOMHTOBBIM TEXHOIOIVIAM Y BHYTPUCKBAXKHHBIM
pabotam (ICoTA-Poccus)

ALPEC PEOAKLMA

119017 r. MockBa, ITsiKeBCKUiL IIep., 4. 5, cTp. 1, odpuc 224,
Tem.: +7 499 788 91 24, ren./daxkc: +7 499 788 91 19.
www.cttimes.org, e-mail: cttimes@cttimes.org

Tupask: 6000 sk3. [Tepssrit 3aBox: 1000 ak3.

JKypunan saperucrpuposan ®efeparTbHbIM areHTCTBOM

TI0 TI€YaTV 1 MaCCOBBIM KOMMYHMKAIVAM PO.
Perucrpaunonnsiit Homep [TV Ne 77-16977.

2 Ne 4 (062) Jlexa6ps/December 2017

PUBLISHER
Coiled Tubing Times, LLC

JOURNAL HAS BEEN PREPARED FOR PUBLICATION
by Editorial Board of Coiled Tubing Times Journal.

The Journal has an exclusive right to present materials

of the Russian Chapter of ICOTA-Russia

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 ITV Ne 77-16977.

Ne4 (062), ekabpb /December 2017



CJIOBO PEJAKTOPA —
¢

B ocenH1oro MOCKBY s IpUIETEN U3
U3PAHEHHOI'O YPAraHoMm XbIOCTOHA, U3
3HOMHOrO Texaca, r/ie, HECMOTPsI Ha TOTOHbIE
HEHUCTOBCTBA, HE IPEKPAINAIOT PA6OTY HA
IIPOMBICJIAX MOM KOJUIETH U JIPY3bsl. TaKOB
XapaKTep 3TUX HAPHEH: IPEOJOJIEBATD JIIOObIC
NpEnsSTCTBU. JJpyrux B HEPTIHUKU HE OEPYT
HH 110 3TY, HUA 110 Ty CTOPOHY ATIAHTHUKMU.

Mou pyCCKHE KOJUJIETH TOXE OTINYAIOTCS
3aMeYaTE/IbHBIMU YETOBEYECKUMHU
Ka4eCTBAMM, OCOOEHHO CAMBbIE YCIIENIHbIE
B IPO(ECCUU. A MOXKET, UMEHHO TO, YTO
MOYKHO H43BaThb Y€JIOBEYECKUM (PAKTOPOM CO
3HAKOM ILIIOC, U SIBJISE€TCS 32JIOI'OM yCrexa?
CaMOOTBEPKCHHBIN TPYZ B 3aIaHHBIX, KAK IIPABUJIO, JAJICKUX
OT KYPOPTHBIX, YCJIOBUAX M CTPOXKANIIAA TEXHOJIOTUYECKAA
JUCHUIUINHA, TEXHUYECKAS CMEKAJIKA U IIOCTOSIHHAS XKAXK/a
HOBBIX 3HAHMH — BOT COCTABJISAIONUE HALLIETO 3HAKA IIIOC.

Eme oaHO OTIMYUTEIBHOE KAYECTBO NPO(MECCUOHAIOB: MBI
IEAPO AETUMCH OIBITOM. 17151 3TOM IIE€IU MBI KOI/IA-TO CO3/1a/IN
Accoanuio CeUaInCTOB IO KONTIOOUHIOBBIM TEXHOJIOTUSAM
Y BHYTPHUCKBAXKUHHBIM paboTaM (ICoTA), oTaeneHns KOoTopou
K HACTOSAIIEMY BPDEMEHU ITOSIBUJINCH YK€ IIPAKTUYECCKH HA BCEX
KOHTHHEHTAX. COBCEM HEAABHO S IPUCYTCTBOBAJI HA OTKPBITUH
O4YEepPEAHOIO PETMOHAIBHOTO OTAeNeHns — B Kurae.

S pan, 9ro MHTEHCHUBHO passuBaeTca ICOTA-Poccus, mog,
3TUA0H KOTOPOH 9—10 HOAOPA B MOCKBE IPOILIA OYEPEIHAA
18-s1 Mexx/1yHapOAHAsI HAYYHO-TIPAKTUYECKAsI KOH(PEPEHIIH S
«Komrio6uHIoBble TeXHONOruM, I'PIT, BHY TPUCKBAKUHHbIE
PaboTh». DTO MEPOIIPUATHE EKETOJHO COOUPAET IIPUBEPKCHILICB
BBICOKOTEXHOJIOTMYHOI'O HE(PTEra30BOI'O CEPBUCA: NOAPATIUKOB
M 31KA3YHKOB PabOT, KOHCTPYKTOPOB U IPOU3BOAUTEIEN
060pYIOBAHUS, YUYEHBIX U HCCIEOBATEIICH, CO3AAI0NTUX
XMMHYECKHE KOMITO3ULIMH M MATEPUAIIBL M B 3TOT pas B 3aJ1€
U KyJlyapax 6b1JIO MHOI'OJIIOAHO. [TporpamMma BMeCTH/IA IECTh
CEKLMH (IIPUYEM YETBIPE — B IIEPBBIH JEHB!) 10 MECTD JOKJIAI0B.
ITprU3HAIOCH, MEHS HE OJHAK/IbI ITIOCEINAIA MBIC/Ib, YTO, MOXKET
OBITh, CTOMUJIO ObI CAIENATH KOH(MEPEHIIMIO MEHEE HAIPAKEHHOM,
HO IPAKTUYECKOTO PEIIEHU 3TOU 3aJA4YU 51 HE HAXOXKY, IOTOMY
YTO B [IOCJIEAHUE NIATh-IECTD JIET IPOI'PAMMHBIN KOMUTET
HAKaHYHE MEPOIPUATHS OKA3bIBAETCS 3ABAJIEHHBIM OOJIBIIUM
YHCJIOM 32BOK Ha JOKJIA/IbL, IPUYEM OJJHA 3451BKA JPYyTIOH
HMHTEPECHEE. DTA OTPacIeBasA KOHMepeHuus (poKycupyer
U YCUJIMBAET BCE OCHOBHBIE TEHJIEHIIUN POCCUHCKOT'O
He(PTEra30BOro CEPBUCA.

YTO MHE ITIOKA32/I0Chb OCOOEHHO 3AMETHBIM B 3TOT Pa3?
Bo-nepBbIX, 3HAUUTEIBbHAS YACTh JIOKJIA/I0B ObL/1a [IOCBSAIIEHA
HENOCPEICTBEHHO KOJNTIOOMHT'Y — TUOKOH TPy6E, ee
NIPOU3BOJACTBY, XPAHEHHIO, 3AIUTE. I BIEYATIIEH IPOEKTOM,
KOTOPBIN YCIIENTHO peannsyeTcsa B Poccun, a UMEHHO CKOPBIM
3aITyCKOM IIPOU3BO/ICTBA 3/1€Ch BBICOKOKauyeCcTBeHHOU 'HKT.
BO-BTOPBIX, aHAIM3UPYA IPOI'PAMMY KOH(PEPEHLIMU, MOXKHO
C YBEPEHHOCTBIO YTBEPXKAATh, YTO PA3BUTUEC HOBEHUIINX
TEXHOJIOT'UH HEPTEra30BOrO CEPBUCA B POoccum ueT HECMOTPs
HH Ha 4TO. §] yBepeH, 4TO B HEJAJIEKOM OYAYIIEM 3HAYUTEIBHYIO
JIOJIIO PBIHKA 3aIMET KONTIOOMHIOBOE OypEHHE — OUYE€HD
MHOT'OO6€IIAIO A TEXHOIOT UL, KOTOPOH ObLII TOCBSIIEH MOK
ok HInpOKOMY pa3BUTUIO KOJITIOOMHIOBOI'O OypPEHUSI
IOCIIOCOOCTBYET U TPOU3BOACTBO B Poccuu 'HKT 60sbiioro
JUAMETPA (CM. «BO-IIEPBBIX»). B-TPETbUX, KOITIOOUHIOBBIE
TEXHOJIOTUH CTAHOBATCS BCE 6OJIEE€ BOCTPEOOBAHHBIMHU I1O
CaMOMY IIMPOKOMY CIIEKTPY Pab0T. C MOMM MHEHHUEM Bbl MOXKETE
COINIACUTBCA WU TOCIIOPUTD, O3HAKOMHUBIIUCH C IIOJPOOHBIM
OTYETOM O KOH(PEPEHIIUH, ITOATOTOBIEHHBIM AHAJTUTUYECKONU
IPYIIION HAIIETO Ky PHAIA U Oy OJIMKOBAHHBIM B 3TOM HOMEDE.

Bocemuazauars B Poccun — BO3pacT COBEPIIEHHOIETHS.

S xenaro KOH(EPEHIMY HOBBIX 9TAIIHBIX 14T, 4 HAM C BAMM —
CYACTJIMBBIX BCTPEY B OCEHHEN MOCKBE.

Pon Kimapk

" EDITORIAL

I have arrived in Moscow leaving behind Houston
tormented by hurricanes and sweltering Texas where,
in spite of the fierce weather, my friends and colleagues
carry on their on-site works. This is what these people
are born for, to overcome any challenges. Otherwise, you
are not fit for the oil industry, whether on this side of the
Atlantic or across it.

My Russian colleagues, especially high flyers, are
also distinguished for their remarkable personal
qualities. Perhaps, this is a key to success, the human
factor with the plus sign, with the components of this
plus sign being commitment, whatever the working
conditions are, stringent technical discipline, technical
understanding and never-ending thirst for new
knowledge.

Another distinctive quality of our specialists is
willingness to share our experience. It is for this
purpose that we have once established Intervention
and Coiled Tubing Association (ICOTA) whose branches
are scattered today over most of the continents. I have
recently attended the opening ceremony at yet another
regional division in China.

I am happy to see the active development of ICOTA-
Russia which sponsored the 18™ International Scientific
and Practical Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference held in Moscow on
9-10 November. This annual event is a traditional
venue for those adhering to high technologies in oil
service, including contractors and customers, equipment
designers and manufacturers, representatives of the
scientific and research communities who create
chemical components and materials. This time, as
always, both the conference hall and the lobbies were
swarming with people. The programme comprised six
sections (four of them being scheduled for the first day!)
with six reports in each of them. I have to admit, [ have
often thought whether we should make the conference
agenda less busy, but I can’t see any practical solution
to this problem as over the recent five or six years the
programme committee has invariably found itself on
the eve of the conference snowed under the reporters’
applications competing for attention. This industry
conference highlights and brings into focus all major
trends of the Russian oil and gas service.

What seemed to me most noticeable this year? First,
the significant number of the reports was dealing
directly with coiled tubing, its production, storage
and protection. I have been impressed by the project
of the production of high-quality coiled tubing being
implemented in Russia. Second, the conference
programme makes it clear that the expansion of cutting-
edge technologies in the Russian oil and gas service
is going on against all odds. I am sure that in the near
future coiled tubing drilling, a promising technology
which I made the subject of my report, will capture a
considerable market share. The production of large-
diameter coiled tubing by Russian manufacturers (see

“First”) is going to facilitate the broad-scale development
of coiled tubing drilling. Third, there is an increasing
demand for coiled tubing technologies to be used in a
wide range of works. Please, feel free to support or argue
my opinion after reading the detailed report on the
conference prepared by our analysts and published in
this issue.

Eighteen years means coming of age in Russia. I would
like this conference to grow to new milestone dates
and all of us to have new happy meetings in the autumn
Moscow.

Ron Clarke
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[IEPCIIEKTHWBbI

18-a MexxayHapoaHaa Hay4YHO-NMpaKTU4yecKas
KoH(epeHUuna «<KonTioOMHroBble TeXHOIOrum,
'PI1, BHYTPUCKBa)XKNHHbIE PabOTbI»

18t% International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference

18- MexxayHapoaHas HaydHO-TIPAKTUYECKAs
KoHdepeHI1Hs «KomMTIOOUHTOBbIE TEXHONMOr UM, I'PIT,
BHYTPHCKBAXKUHHBIE PAOOTHI» COCTOSIACH
9—10 HOa6ps 2017 rOo/1a B MOCKBE, B TOCTUHUILIC
«Hosorenb MockBa Cutu».

OPpranusaTropaMu BbICTYIIMIN POCCUMCKOE
oTAe/eHUuE ACCOLMA Uy CIIELUAIMCTOB
O KOJITIOOMHT OBBIM TEXHOJIOTUSIM U
BHYTPHUCKBAXXUHHBIM paboTam (ICOTA-Poccus),
PEAAKIINA HAYYHO-TIPAKTUYECKOT O )KypHaIA «BpeMs
KonTIOOMHTa. Bpems I'PTT» u HekomMmepueckoe
HaPTHEPCTBO «LIeHTDP Pa3BUTUS KOTTIOOMHTOBBIX
TEXHOJIOTIHH». KoH(epeHIUA NPOXOAUIa IPU
O(pUITNAIBHOU NOAAEPKKE MUHHUCTEPCTBA
sHepreTuku Poccnrickor Pegepanu.

B KauecTBE CIIOHCOPOB BHICTYIIUINU
U3BECTHBIIN IPOU3BOJUTEb OOOPYAOBAHUSA AJ15
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOI'O CEPBUCA
C3AO «PUIMAIIL> (reHepaIbHbIA CIIOHCOD),
komnanus Jllmomoéepike» (O(PULIMATBHBIN CIIOHCOD),
OO0 dlakep Cepsuc», NOV Quality Tubing,
C3AO «Hosunka»/T'pynma @H/, Schoeller-
Bleckmann Darron Russia,

18" International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference was held on November 9-10, 2017 in
Moscow at the Novotel Moscow City Hotel.

It was organized by the Russian branch of the
Intervention & Coiled Tubing Association (ICOTA-
Russia), the editorial board of the scientific and
practical magazine "CT Time. FracTime" and the
Non-Profit Partnership "Coiled Tubing Technologies
Development Center". The conference was held with
the official support of the Ministry of Energy of the
Russian Federation.

The sponsors were the well-known manufacturers
high-tech oil and gas service equipment SZAO
FIDMASH (general sponsor), Schlumberger (official
sponsor), Packer Service LLC, NOV Quality Tubing,
Novinka/FID Group, Schoeller-Bleckmann Darron
Russia, Technostroyleasing LLC.

The scientific and educational center "Industry
chemistry" of the Gubkin Oil and Gas Research
Institute was the traditional the partner of the

OOO «TeXHOCTPOUIU3UHT .

ITapTHEPOM KOHMEPEHITUN TPAJTULITUOHHO
CTaJI HAYYHO-OOPA30BATENbHBIN LIEHTP
«[IpomblcnoBas xumus» PI'Y nedptu 1 rasza
(HNY) nm. 1.M. I'ybKkmuHa.

MexyHapoHad HAYYHO-TIPAKTUYECKAA
KOH(pepeH A «KonTio6uHIOBbIE
TexXHonoIruu, I'PI1, BHYy TPUCKBAKMHHBIE
PadoThl» — CTAPENIINIT HA IIOCTCOBETCKOM
NPOCTPAHCTBE NPOMECCUOHAIBHBINA (POPYM
JUIA CIIEIMAJIMCTOB HE(PTETA30BOI'O CEPBUCA,
34K434YMKOB HE(PTECEPBUCHBIX YCIYT U
MIPOU3BOAUTEIIEN BLICOKOTEXHOJIOI'MYHOTO
HeTEra3oCcepBUCHOIO OOOPYAOBAHMSL.
MeponpusaTue NPOBOANTCA €XETOTHO U
ABJIAETCS INIABHBIM COOBITHEM B KAJIEH1APE
poccuiickoro oraeneHus ICOTA. Ilepsas
KOH(EPEHIIU COCTOsIACh B 1998 rogy u

conference.
International

TpagnumoHHas uenesasi ayautopus Sl
MeponpusTUs — NpeacTaBuUTeNn and Practical
HedTerasocepBUCHbIX, Conference
HedTerasofo0ObIBatoLWMX, "Coiled tubing
npounsBoaALMX 06opyaoBaHMe technologies,

hydraulic

n MaTepuainbl oys
BbICOKOTEXHONOINNM4YHOro

He¢>TeFa3OBOFO cepBuca KOMMaHWUN.

The traditional target audience

of the event is representatives of
oil and gas service, producers of oll
and gas equipment and materials
for high-tech oil and gas service.

fracturing, well
interventions" is the
oldest professional
forum in the
post-Soviet space
for oil and gas
service specialists,
customers of
oilfield services
and producers of
high-technology

oil and gas equipment. The event is held annually

H43bIBAJIACH «BCEpOCCUICKASI KOH(PEPEHIINS 10
KOJITIOOMHI'OBBIM TEXHOJIOI'HUAM». 32 IIPOIIEAIINE
TIOYTHU /1BA JECATUNETHA KOH(PEPEHIINA HE TOJIBKO
34CJIYKUIA CTATYC MEXKIYHAPOJHOI, HO M HE PA3
KOPPEKTHUPOBAJIA HA3BAHUE — B COOTBETCTBHUU
C U3BMEHEHUSMH OCHOBHBIX HAIIPABJIEHUNA
BBICOKOTEXHOJIOTMYHOI'O HEPTEra30BOI'O CEPBUCA.
HpiHenHasa KOHPEPEHINA B O4ePEHOM pa3
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and is highlight of Russian branch of ICOTA calendar.
The first conference was held in 1998 under the title
"All-Russian Coiled Tubing Technology Conference".
Over the past almost two decades the conference has
not only earned the status of an international one, but
it amended its name more than once to reflect the
developments of high-tech oil and gas service.

This conference reaffirmed its reputation as one



HOATBEPNIA CBOIO PEITYTALIUIO OJHOM U3 CAMBIX
MHOT'OYMCJIEHHBIX B POCCHUM IO YUCTY Y4ACTHUKOB.
B aTOM rogy oHa cobpasa nopsjaka 115 generatos u3
Poccurickont @enepaiuu, CIIA, BeTUMKOOPUTAHNH,
Benapycu, AscTpuny, 'epmanun.

TpaauUOHHAA LIENEBAs AyJUTOPHS
MEPONPUATHUS — IPEJICTABUTEIN
HEe(MTEra30CePBUCHBIX, HEPTETA30/100bIBAIONTNX,
NPOU3BOAAIINX OOOPYIOBAHNE U MATEPUAIIBL
JUIS. BBICOKOTEXHOJIOTMYHOT'O HE(PTETA30BOIO
CEPBUCA KOMITAHHUMH, 4 TAKIKE OTPACIIEBBIX BY30B
U UCCEA0BATEILCKUX CTPYKTYP. B 18-11 BCTpeue
MNPUHSIN YYACTHE JEJIETATHI OT KOMITAHUNA
«PocHePTB», I'a31IpOM», 'a3IPOM HEPTD>,
TaznpomuedTs HTL, JIYKONI, <HOBATEK»,

BP Russia, «1lnromb6eprke», Weatherford, «TarpaC-
PemCepBuc», «JlennnoropckPemCepsuc»,
«Dpakxer-Bonrar, <EBC», ITakep CepBuC»,
«BBT-BocTOK», «Vpan-Auzaitu-ITHII», «[eoTpaHcras»,
«BenopycuedTh», C3AO «OUIMAII», NOV Quality
Tubing, Thru Tubing, Tenaris, Schoeller-Bleckmann
Darron Russia, C3AO «Hosunka», I'pynima @I, <MTHK-
Cepsuc», MTHK-TKPC», <KoransimuedTereo(prusnka,
«bamHedrereopusnka», «Poxk MHXUHUPHUHT
Cepsuces», <bycrepnudr», «Berepan», TYC
Hedrecepsuc», <Hedrerpanccepsucs, <Hopa-
Cucremar, «CriertHepTeTPaHC», «PycclHTErpan-
BapberanpeMonT», «TTo6uHT CepBuc», HTLI «30PC»,
T HKMS3, Energy Group, HIIIT «<PocTOKTexHONMOrnm»,
«BUTTEXHUKA», «Hena6nHCKUI TPyOOIIPOBOAHBIN
3aBo/», ROSEN, Oil Energy, «Bentak Oindpuig
Cepsucec (PYC)», <TOIT TYJI3 PYCy,
«DHrenbccnenTpyomanr, BICO Drilling Tools, Shinda,
CS&P Technologies LP u ap., a TAKXKe IPEACTABUTEIN
BY30BCKOM HAYKH, B YaCTHOCTH, PI'Y HepbTH nrasa
(HUY) um. .M. T'y6KkuHa.

C IPUBETCTBEHHBIM CJIOBOM K JIEJIETATAM
KOH(EPEHIINU OOPATUIICS IIPEJICEAATEND
ICoTA-Poccus K.B. BypauH. OH 1O31paBuil
NPUCYTCTBYIONIUX C OTKPBITUEM KOH(PEPEHIINU U
OTMETHUII, YTO OHA IIPHUOOPENIA XAPAKTEDP APYKECKOIO
Kpyra OOHIEHHNA, Ky/1d U3 T'O/1A B IO IPUE3KAIOT
NPEACTABUTEN CEPBUCHBIX KOMITAHWI, KOMITAHWUH —
3dK434YMKOB YCJIYT ¥ IPOU3BOAUTEIIEN OOOPYAOBAHUA
JUISL HE(PTEra30BOIro CEPBUCA. «BOCTPEOOBAHHOCTD
HAa PBIHKE KOJITIOOMHI'OBBIX TEXHOJIOTUI, X HE
TOJIBKO MX, HO U BCEX BUJI0B cepsuca o I'PIT, mo
34KAHYMBAHUIO CKBAKUH, PACTET. 32 IPOIIEAIINHA I'OJ
MHOTUE KOMITAHHH, IPEXKIE BCETO IIPOMU3BOJUTEIHN
060PYJOBAHMA I10 3aKAHYMBAHUIO CKBAKHUH,
JIOKAJIM30BAJIMCh B POCCHM, IepeHecIn Crofa
CBOE IIPOM3BOJCTBO IN6O PA6OTAIOT HAJL STUM.

MBbI C HETEPIIEHUEM KJEM OTKPBITHUSA 3aBOJA I10
npousBoacTBy 'HKT B Poccuu. DTO T€ TO3UTUBHBIC
TEH/ICHITUH, O KOTOPBIX, HO HE TOJIBKO O HUX, OYIET
UITU PEYb Ha HaIe KOH(pEPEHIINY, TPOrpaMma
KOTOPOU NIPEJIE/IBHO HACBIIEHHA», — CKA3aJ1

K.B. Bypaus.

IToxenan ycrexa KOH(EPEHLIUU U IIPUOBIBIINH U3
MOTEPIEBIIErO OT yparaHa XsiocToHa PoH Kiapk,
MOYETHBIN PEAKTOP JKypHaa «Bpems KONTIOOUHTA.
Bpemsa I'PIT>.

of the largest in Russia in terms of the number of
participants. This year, it brought together around
115 delegates from the Russian Federation, USA, Great
Britain, Belarus, Austria, Germany.

The traditional target audience of the event is
representatives of oil and gas service, producers of
oil and gas equipment and materials for high-tech
oil and gas service, as well as industry’s universities
and research structures. The 18 Conference saw

3a npoweawni rog MHOrMe KoMnaHuu,
npexae Bcero npomssoamTenm obopynoBaHms
Mo 3aKaH4YMBAHUIO CKBaXXWH, NOKaM30BalnCb
B Poccumn.

Over the past year, many companies, primarily
producers of equipment for completion, have
localized in Russia.

attendance by the delegates from Rosneft, Gazprom,
Gazpromneft, Gazpromneft NTC, LUKOIL, NOVATEK,
BP Russia, Schlumberger, Weatherford, TagraS-
RemService, LeninogorskRemServis, FrakDzhet-Volga,
EBC, Packer Service, BVT-Vostok, Ural-Design-PNP,
Geotransgaz, Belorusneft, SJSC FIDMASH, NOV
Quality Tubing, Thru Tubing, Tenaris, Schoeller-
Bleckmann Darron Russia, CJSC Novinka, FID Group,
INK-Service, INK-TKRS, Kogalymneftegeofizika,
Bashneftegeofizika, Rock Engineering Services,
Busterleft, Veteran, GIS Nefteservis, Neftetransservis,
Nord-System, Spetsneftetrans, Russintegral-
Varieganremont, Tubing Service, STC ZERC, TD NKMZ,
Entrgy Group, SPE RosTEKTekhnologii, BITTTEHNIKA,
Chelyabinsk Pipe Plant, ROSEN, Oil Energy,

Welltec Oilfield Services (RUS), TOP TOOLS RUS,
Engelsspetstrubmash, BICO Drilling Tools, Shinda,
CS&P Technologies LP, etc., as well as representatives
of the academia, in particular, the Gubkin Russian State
Oil and Gas University.

The opening statements for the delegates of the
conference was made by the chairman of ICOTA-Russia
K. Burdin. He congratulated those present on the
opening of the conference and noted that it turned
into something of a friendly circle, which every year
brings together representatives of service companies,
service customers and manufacturers of equipment
for oil and gas service. "There is a growing market
demand for coiled tubing technologies and not only
them, but also for all types of service for fracturing
and completion of wells. Over the past year, many
companies, primarily producers of equipment for
completion, have localized in Russia, moved their
production here or are working on it. We are looking
forward to the opening of a coiled tubing plant in
Russia. These are the positive trends, of which, inter
alia, well be speaking at our conference, the agenda
of which is extremely packed" said K. Burdin.

The participants were also given a introductory
statement by Ron Clark, the honorary editor of the
"CT Time. FracTime" magazine, who arrived from the
hurricane-ridden Houston. }
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NMPEXXAE BCElNo - CTPATErM4YECKME

BOMPOCDI

IIporpaMma KOH(PEPEHIINU BKIIOUAIA IECTD
TEXHUYECKUX CEKIINY, KAXK/1a51 U3 KOTOPBIX BMEMIAJIA
LIECTD JOKIAJO0B. [IpH 3TOM CJIEAYET OTMETUTD, YTO
JOKJIAZIOB OTKPOBEHHO PEKJIAMHOI'O XAPAKTEPA B
OpOrpaMme He OBLIO.

T1epByIO CEKIUIO OTKPBLI JOKIA], PyKOBOJAUTEILSA
aHasmTHndeckon rpymmnsl, RPI Research & Consulting,
B.A. Kpagseria «POCCHMCKHI PHIHOK KOJITIOOHMHIA:
TEKYyILe€e COCTOAHME U IIPOTHO3 10 2027 roga».
Bpu1y onucanbl gpavBepol Pa3BUTHA POCCUMCKOIO
PBIHKA KOJITIOOMHTI'A, B YUCJIE KOTOPBIX BBIIETIEHDL:

* POCT BBOJJa TOPU3OHTAJIBHBIX CKBA’KHUH U YHUCJIA
orepanui 3ape3Kru 6OKOBBIX CTBOJIOB, TPEXKIE
BCETO OOKOBBIX TOPU30OHTAIBHBIX CTBOJIOB;

* POCT 4YHCJIA ONEPAUI THPOPA3PHIBA IIJIACTA,

B TOM YHCJIE MHOI'OCTAJUIHOTO;

* POCT 4YHCJIA ONEPALUI KATTUTAJIBHOTO PEMOHTA
CKBAXUH ¢ npuMmeHenneM 'HKT.

JIOKJIaIYUK BBIJICJINI OCHOBHBIE TPEHIBI
Pa3BHTHS PHIHKA KOJITIOOHMHIA, KOTOPBIMH
ABJIAIOTCS: POCT HCIIOIb30BAHH A KOJITIOOHHIA
npu nposegeHuy KPC, crpouTeabCcTBe
TOPH3OHTAJIBHBIX CKBAKHH, 3ape3Ke OOKOBBIX
CTBOJIOB; POCT TEXHOJIOTHYHOCTH OIIE€PAIHI,
HaIIpUMep, IPOBEICHHE PA0OT 6€3 Ty IeHU A
CKBAKHHBI, ICIIOJIH30BAHHE KOJITIOOHMHIOBBIX

TE€XHOJIOTHH HA BCEM 3TAI€ OCBOCHHUA CKBASKHH

711 Hau0o0JIee BAKHBIX MECTOPOKIECHMIH;
pacrpocrpaHeHue reo(u3HIeCKHX OIePAI Ui
C IPHMEHEHHEM KOJITIOOHHTA.

BpUIM OXapaKTEPHU30BAHBI PETPOCIEKTHBHBIE
06'BbEMBI TOPU3OHTAIIBHOT'O 6yPEHUSA M OIEPALTNIA
3BC, a Tak:ke peIHKA onepanyri I'PIT 1 ppIHKa
KPC. ITogpo6HO NPpOaHATU3UPOBAHO TEKYIIEE
COCTOSTHUE PBIHKA KONTIOOHUHTA. B 2016 rogy
YKCJIO OTIEPATTHEIT BBIPOCIIO Ha 6% IO CPAaBHEHHUIO
€ 2015 roJioM B CBSI3U C YBEJIMYECHHEM BBOJA B
KCILTYaTAUIO TOPU3OHTAIBHBIX CKBAYKHH,
onepanuii 36C, a Takxe I'PIT Ha HOBBIX
CKBaXMHaX. CAMBIN JOPOI'O¥ CETMEHT ONEPALUIL
¢ THKT — ontepariyu I'PIT (MI'PIT) — 30,1 Mutpz pyo.
(57%). CoBoKynHbII 06'beM onepanuii ¢ THKT nipu
KPC cocTtasui 21,2 mipp py6. (40%). Haubonee
JOPOTrOCTOAMUMHU CETMEHTAMU KOJITIOOMHT A ITPU
KPC sBstiorcst OI13, moAroToBKa 1 OCBOCHHUE
nocise I'PIT, 36C (mogroroska kK 36C 1 0cBOEHUE
nociie 35C). B KadyecTBe KII0YEBOI'O TPEHIA
34K434YMKOB MOKHO BBIJIEJIMTh IIEPMAHEHTHOE
CHMIKEHHE KOJIMYECTBA UT'POKOB, B IIEPBYIO
oudepeb 34 CYET HEOPTI'AHMYECKUX ITPOLIECCOB
M&A € y4acTHEM I'OCylapCTBEHHBIX KOMITAHHWH.

BblJ1 1aH NPOTrHO3 06'bEMA PBIHKA KOJITIOOMHTA
Ha 11epuoj o 2027 rofa ¢ pa3éuBKOM IO
peruoHam. OTMEUYEHO, UTO B CJIY4a€ U3MECHEHUSA
HAJIOT'OBOH CUCTEMBI PBIHOK KOJITIOOMHTA IOy YUT
JIOTIOJTHUTEJIBHBIH IIOTEHITHAJ /IJIS1 POCTA KaK B
(PU3NYECKOM, TAK U B JICHEKHOM BBIPa’KeHUU. PocT
06'beMa PBIHKA B JICHEKHOM BBIPAKEHUH CBSI34H C
yBEJIMYEHUEM KOmnuecTBa onepauui I'PIT, a Taxoke
BocTpeb6oBaHHOCTBIO THKT npu onepanusax KPC,
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FIRST - STRATEGIC ISSUES

The agenda of the conference included six technical
sections, each of which included six presentations. At
the same time, it should be noted that there were no
interventions of an openly advertising nature.

The first section was opened by the presentation
of the head of the analytical group, RPI Research &
Consulting V. Kravets on "Russian Coiled Tubing

Market: Current State and Forecast till 2027".

He summarized the drivers for the development of the

Russian coiled tubing market, including:

* Growth in the number of commissioned horizontal
wells and the number of sidetracking operations,
primarily for lateral horizontal bores;

» Growth in the number of hydraulic fracturing

CamMbI JOPOrou CerMeHT onepawum

¢ 'HKT - onepaumwn I'PI (MIPM).
Hanbonee goporocroswmmm
cermMeHTaMm KonTioOmHra npu
KPC aBnsatotcsa O3, nogrotoBka
n ocBoeHue nocne PI1, 36C
(nogrotoeka k 36C 1 ocBoeHMe
nocne 36C).

The most expensive segment of
operations with coiled tubing is

hydraulic fracturing (multi-stage).

The most expensive segments of
coiled tubing during completion
by drilling are BHT, preparation

and completion after fracturing,

completion by drilling (preparation

for completion by drilling and
development after completion
by drilling).

operations,
including multi-
stage frac-jobs;
. Growth in
the number of
well workover
operations
employing coiled
tubing.

The speaker
outlined
the main
trends in the
development
of the coiled
tubing market,
which include
increased use
of coiled tubing
for WWO,
horizontal
wells,
sidetracking;
the increase in

the technological intensity of operations, for
example, working without shutting down the
well, the use of coiled tubing technologies for
the entire stage of well completion for the most
important oilfields; distribution of logging
operations employing coiled tubing.



B I1epByI0 ouepennb npu OI13 u nogroroske K I'PIT.

KYPC HA ABTOMATU3ALINIO

ABTOMAaTHU3ALM PA6OT CTAHOBUTCA OTUYETIUBBIM
TPEH/IOM BO BCEX YACTAX CBETA, I7IE JOOBIBAIOT
He@Th U I'a3. Buepsele B UICTOPHUU KOH(DEPEHITUH
Opo6IEMATUKA ABTOMATU3ALIMU IPOU3BOACTBA CTAIA
CTOJIb 3AMETHA, KAK B 3TOT Pa3.

JaHHOI TeMe ObLI BCELEIO ITOCBSIIECH
Jokna] «<HOBBIF yPOBEHb ABTOMATHU3AI U H,
0e30nmacHOCTH U 3PP EKTHBHOCTH: B3IJIA,
IIPOU3BOJHUTEJLA>, O3BYyUYcHHDIN IO.B. beryrunbim,
HAYaJIbHUKOM YIIPABJICHUS IPOJAXK U IPOABIKEHN
npoaykuuu C3A0 «PHUIMAII> — reHepajibHOIoO
CIIOHCOPA KOH(PEPEHITU .

IOpuuwbenyzun

Yury Belugin

Joknajl, KOTOPBIX O6PA3HO MOXKHO
HAa3BaATh «<ABTOMATHYECKUU KOJTTIOOUHT»,
OBLJI CKOHIICHTPUPOBAH HA IPOOIEME
ABTOMATHU3AIIUHU IIPOLIECCOB IIPH UCIIOIb30BAHUH
BBICOKOTEXHOJIOTUYHOT'O OOOPYIOBAHUS JIJI51
HE(MTEra30BOro CEpBUCA.

B OXapaKTEPU30BAHBI ATAIIBI PA3BUTUS

The retrospective volumes of horizontal drilling
and well completion by drilling were presented,
as were the figures for fracturing market and well
workover market. The current state of the coiled
tubing market was analyzed in detail. In 2016, the
number of operations increased by 6% compared
to 2015 due to an increase in the commissioning of
horizontal wells, completion by drilling operations,
as well as fracturing in new wells. The most expensive
segment of operations with coiled tubing is hydraulic
fracturing (multi-stage) — 30.1 billion rubles (57%). The
total volume of operations with coiled tubing during
completion by drilling amounted to 21.2 billion rubles
(40%). The most expensive segments of coiled tubing
during completion by drilling are BHT, preparation
and completion after fracturing, completion by
drilling (preparation for completion by drilling
and development after completion by drilling). An
emerging trend was identified — a permanent decrease
in the number of players, primarily due to inorganic
M&A processes involving state-owned companies.

A forecast was given for the volume of the coiled
tubing market for the period up to 2027, broken down
by region. It is noted that if the tax system changes, the
coiled tubing market will have an additional potential
for growth both in physical and monetary terms.

The growth in market volume in monetary terms is
associated with an increase in the number of fracturing
operations, as well as the demand for coiled tubing in
well workover, primarily for BHT and in preparation
for fracturing.

PROSPECTS

THE CASE FOR AUTONMATION

Automation of works becomes a clear trend in all
parts of the world, where oil and gas are extracted. For
the first time in the history of the conference, the issue
of production automation became so prominent.

This made the core topic of the presentation "A new
level of automation, safety and efficiency: the
producer's view", made by Y. Belugin, head of the
sales and

CHCTEM KOHTPOJIBHO-PETUCTPUPYIOIIHUX /LIS

BriepBeble B UCTOPUM KOHDEPEHLMN [t
KOJTIOOMHT'OBBIX KOMILJIEKCOB U IIOAPOOHO

npobnemaTnka aBToMaTu3aLmm atSJSc

"FIDMASH"
pACCKA3ANO O0 SBOMOLMH IPCOAONCIHA NPOW3BO/ACTBA CTana CToMNb 3aMeTHa,
HEJIOCTATKOB pab0THI 60JI€€ PAHHUX BEPCUI — the general
CKP. Hosble CKP OTBEYAIOT CAMBIM CTPOTUM REISIZ IO [pEE: sponsor of the

COBPEMEHHBIM TPEOOBAHUSIM, TIPpEIbsiBisieMblc K CKP: e i al=Nildaeilaal=Nla il history lolmial=0l conference.
* KOMINAKTHDIC PasMepB, conference, the issue of production The report,
¢ BBICOKAS HAIEKHOCTD (-40 °C... +45 °C); automation became so prominent. which can

* MH(OPMATUBHBIN JUCILIEL,

* 3PrOHOMHUYHOCTD UCIIOIb30BAHMS;

* 00pabOTKA JAHHBIX C JEKTPOHHBIX IATYHUKOB;

* OOJIBIIOE KOJIMYECTBO PETUCTPUPYEMBIX
IIAPAMETPOB (B TOM YUCJIE TEXHOJIOTUYECKHUX:
JIaBJIEHUE, TEMIIEPATYPA, PACXO/ U T.IL);

* AJIANITUBHBIN UHTEPDENAC;

* NPOCTOTA NEPEJAYN U OOPAOOTKU TAHHBIX,
B TOM YHCJIE YEPE3 UHTEPHET;

* COBMECTUMOCTD C MozienupyomumM I10;

* BO3MOKHOCTb dBTOMATHYECKOI'O KOHTPOJIA
32 OCHOBHBIMH IIAPAMETPAMHU OOOPYAOBAHUA
(mpenynpexaeHmue, OTKIIOYEHUE). }

be dubbed
"Automatic
Coiled Tubing", focused on the issue of automation of
processes using high-tech equipment for oil and gas
service.

The stages of the development of control and
recording systems for coiled tubing complexes were
described and details were given on the evolution of
overcoming the shortcomings of earlier versions of
equipment. The new rigs meets the strictest modern
requirements:

* Compact size;
* High reliability (-40 °C...+ 45 °C); }
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ITepedunciensl JaJIbHENIINE HAIIPABJICHNA

ABTOMATU3ALUU:

1. Cnexenue 3a cocrossareMm I'HKT (OBaJIbHOCTD,
JIe(PEKTHI) B PEXKUME PEAIBHOI'O BDEMEHH C
pPacYeTOM SKBUBAJIECHTHOI'O HAIIPSYKEHUA CTEHOK
I'HKT B 3aBUCHMOCTH OT TATOBOI'O YCUJIUSA
UHXXEKTOPA, YCTHEBOI'O AABJICHHUA U JABIICHUA
LUPKYJIALNN.

BTopas YacTb goknaga Obina nocesLeHa
MHMOPMALMOHHOMY B3aMMOZENCTBUIO
yctaHoBok nota N'HKT (konTiobuHrosom,
a30THOW M HAaCOCHOW), OCYLLECTBNSIEMOMY
c nomoLbto CKP, BHegpsieMomy cepBuUCy
«DUIMALL-OHnamH» 1 KoMrnekcHon
NMOAroTOBKE 0OC/Y)XMBAOLLETNO YCTAHOBKM
nepcoHana, BKJIO4atoLWen UCnonb3oBaHme
TPeHaXepoB-CMMyNATOpPoB Ha ba3ze MK.

The second part of the presentation was
devoted to the information interaction
between the coiled tubing rigs (CT, nitrogen
and pumping), implemented suing the SKR,
the service introduced by FIDMASH-Online
and the comprehensive servicing personnel
training, including the use of PC-based
simulation.

2. YOpaBleHHUE JaBJIEHUEM HATS)KEHUS U IPHKUMA
LIENIH B 3aBUCUMOCTH OT TATOBOT'O YCUJIHS
WHXKEKTOPA C BO3MOKHOCTBIO KOPPEKTUPOBKU
OIIEPATOPOM.

3. BO3MOXHOCTD aBTOMATUYECKOI'O IIPOBEACHUSA
CIIO Ha 33/1aHHYIO IMTYOUHY C 33/TAaHHON
CKOPOCTBIO.

Bropas gacTb IOKJI1a/1a 6bLIA TOCBSAIIEHA
MH(MOPMALTMOHHOMY B3AaUMOJEUCTBHUIO YCTAHOBOK
¢pnora 'HKT (KONTIOOGMHTOBOH, 430THOI U
HACOCHOM), OCYIIECTBIAEMOMY C ITOMOIIBIO CKP,
BHeapseMoMy cepBUcCy «OPHMIMAII-Onnann» u
KOMILIEKCHO! MOJATOTOBKE OOCIYKUBAIOMIETO
YCTAaHOBKH IIEPCOHAJIA, BKIIOYAIOIIEH
HCIIOJIb30BAHUE TPEHAKEPOB-CUMYIATOPOB
Ha 6a3e ITK. BbUI TaKXKe MPECTABIIEH IIPOEKT
MOJIHOMACHITA6HOI'O CHENHUAITU3UPOBAHHOTO
TPEHAXKEPA HA IPUMEPE KOITIOOMHI'OBON YCTAHOBKHU
(ero cocTas, BO3MOKHOCTH, IIPEUMYILECTBA) /I
MHOATOTOBKH OIIEPATOPOB.

C poxknazgom «OTedeCTBEHHBIE CUCTEMBI
YIpaBJI€HHSI COBPEMEHHBIM He(PTEera3oBsIM
0060pyzoBaHHEM» BbICTYIIUI PM. Illep6uH,
HAYAJIbHUK OTZEJIA ONTBITHO-KOHCTPYKTOPCKUX
pa6or, I'pynma G,

B HacTrosmee Bpemst 060pyIOBAHUE JJIs1
HEPTEra30BOM IPOMBIIIIEHHOCTU CTAHOBUTCS BCE
©0J1€€ CIIOKHBIM U HACBIIIEHHBIM U3MEPUTEIBHBIM
060PYJOBAHUEM M UCIIOJIHUTEIbHBIMHU
MEXAHU3MAMH, [IO3TOMY IIPOUCXOIUT MEPEXO]] OT
CHCTEM YIIPABJIEHUA OTAECIBHBIMUA YCTAHOBKAMHU U
aArperaTaMmu K IOJHOLEHHOW CUCTEME YIIPABJICHUSA
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* Informative display;

* Ergonomics of use;

* Processing data from electronic sensors;

» Large number of registered parameters (including
technological parameters: pressure, temperature,
flow, etc.);

* Adaptive interface;

» Ease of data transmission and processing, incl. via
the Internet;

» Compatibility with modeling software;

* Possibility of automatic control of the key
equipment parameters (warning, shutdown).

The following directions of automation were
mentioned:

1. Real-time monitoring the CT state (out-of-roundness,
defects) with the calculation of the equivalent
stress of the coiled tubing walls depending on the
thrust of the injector, the wellhead pressure and the
circulation pressure.

2. Control of tension pressure of the chain, depending
on the thrust of the injector with the possibility of
adjustment by the operator.

3. Ability to automatically perform trips to the given
depth at a given rate.

The second part of the presentation was devoted to
the information interaction between the coiled tubing
rigs (CT, nitrogen and pumping), implemented suing
the SKR, the service introduced by FIDMASH-Online
and the comprehensive servicing personnel training,
including the use of PC-based simulation. A project
of full-scale specialized simulator was also presented
mocking a coiled tubing unit (its composition,
capabilities, advantages) for the training of operators.

Areport "Domestic control systems for modern
oil and gas equipment" was given by R. Shcherbin,
Head of the Experimental Design at FID Group.

Koncmanmun Bypoun
Konstantin Burdin

Currently, the equipment for the oil and gas industry
is becoming increasingly sophisticated and packed
with measuring equipment and actuating mechanisms,
so there is a transition from control systems for
individual units to a full-fledged control system for
various complexes. In order to meet the customer's
demand for the control systems for the equipment



PAa3IUYHBIMU KOMILJIEKCAMU. [IJIs1 pean3auu

HOTPEOHOCTEN 3aKA34YMKA K CUCTEMAM YIIPABIECHHUS

POU3BOAUMOro 060pyaoBanus I'pynnort M1/

Pa3paboTaHO U PEATUZOBAHO COOCTBEHHOE

OPOrPaMMHOE OOECIEYEHNUE CUCTEM YIIPABICHHSL.
JanHas cuCTeMa yIpaB/ICHU:

e pa3paboTaHa C yIETOM CIEU(MPUKHU SKCIITYATALTUU
B pernonax CHI;

* AJIANITUBHA IIOJ] yCTAHOBKY HA OO0PYJOBAHHUE
CTOPOHHUX IIPOU3BOJUTEIIEN;

* HMECT MAKCUMAJIBHO IPOCTON NMHTEPGEC
YIIPaBJIEHUS, HE TPEOYET JUIMTETBHOTO BDEMEHH HA
0b6y4eHnEe HOBOT'O IIEPCOHAIA,

¢ 06ECNIEYNBAET BBICOKYIO CTENEHD ABTOMATU3ALH
IIPOLIECCOB — OT ONEPATOPA OOOPYIOBAHUSA
(HPaKTHUYECKU HE TPEOYETCS BMCIIATEIBCTBO B
padounii MPOLECC NPU NPOBEAEHNUH ONIEPALINY;

* M3HAYAJIBHO OOIAJAET PYCCKOSA3BIYHBIM
UHTEPPENCOM,;

* JOKYMEHTAILWSA COCTABJIEHA HA PYyCCKOM S3BIKE,
paboTaeT Cayx0a NOAACPKKY;

* 06ECNEYNBAET NIEPEAYY JAHHBIX B PEAJIBHOM
BPEMEHH B JIIOOYIO YAATIEHHYIO TOUKY,
HUCIIOJIb30BAHUE «OOJIAYHOIO» XPAHWININA
JIAHHBIX;

* TO3BOJIAET NPOBOAUTD YAAJIEHHYIO JUATHOCTUKY
060pYAOBAHUA IPONU3BOJUTEIIEM JIJIA
MaKCHMAaJIbHO ONIEPATUBHOI'O YCTPAHEHUA
HEUCIIPABHOCTEM;

* IIPOU3BOAUT 6A30BBIC U3MEPEHUS B eIMHUIaX CU
(API oniinoHanbHO);

* pab6ouas remrieparypa-40 °C...+80 °C;

* MMUPOKMUU AWATIA30H HANIPSPKEHUA TUTAHUS:
8..32VDG;

* HMMeEET BO3MOXKXHOCTD PEATUZALTHN
B3PBIBOOE30MACHOI'O UCIIOJTHEHHAL.

B oCcHOBE CUCTEMBI YIIPABIEHUS C

OOPATHOM CBA3BIO JICKUT MATEMATHYECKUT

AJITOPUTM MIPONOPIIMOHAIBHO-UHTEIPAIBHO-

JIUPPEPEHIINATBHBIX PACYETOB.

BBLIO pacCKa3aHO O CTPYKTYPE CUCTEMBI

c60pa JAHHBIX U AJITOPUTME €€ IEUCTBUSL.

OxapaKTEPU3OBAHBI KOHKPETHBIE CUCTEMBI

YIIPABJIEHUSA: CHCTEMA YIIPABJIEHUA YCTAHOBKAMH

¢nora I'PITu ee otenpHble 6JIOKH, CUCTEMA

YIIPAaBJICHUS KOMIIJIEKCOM MOBBIIICHUSI HE(PTECOTAAUN

IUIACTOB, CUCTEMA YIIPABJICHUS IIEMEHTHPOBOYHBIMU

arperatamy, CUCTeMa KOHTPOJIBHO-

PErUCTpUpPYIONAs 6yPOBBIX YCTAHOBOK.

Menemxep 1o npogaxxam CS&P

Technologies LP MaTT ['(pOXMEH O3BY4HII

JIOK714]T «BBICOKOKAU4€CTBEHHOE HACOCHOE

00OpPYZOBAHHE /IJISI PEMOHTA CKBAKHH», B

(POKYC KOTOPOT'O 6B TIOCTABJICHBI IPEUMYVITIECTBA

ABTOMATHYECKUX CUCTEM YIIPABJICHUA yCTAHOBKAMU

repe/ py4HbBIMH CUCTEMAMU.

V PYy4YHBIX CUCTEM yIIPABJICHUS UMEECTCS

P OTPUIIATENBHBIX CBOHCTB BBH/Y TOT'O, YTO

YVIPAaBJICHUE UMHU CO3/JAET HOIBITYIO (PU3UYECKYIO U

MEHTAJIBHYIO HATPY3KY HA OIIEPATOPAa, CHOCOOHYIO

MIPUBOJUTH K OIMTNOKAM U3-34 TAK HA3BIBAEMOT'O

YEeJI0BEUYECKOTO (haKTOPA. Y pYUYHBIX CUCTEM

OHnanH-cbop paHHbIX —
3TO COBPEMEHHbIN TPEHA,
KOTOPbIN HY>XHO pa3BMBaTb
N NopaepXUBaTh.

Online data collection is a
modern trend that needs
to be developed and
maintained.

produced, the FID Group has developed and

implemented its own Software for Control Systems.

This control system:
 Isdeveloped with regard to specifics of operation in

the CIS regions;

* Isadaptable for installation on third-party
equipment;

» Has the simplest control interface, does not require
lengthy training for new personnel;

» Provides a high degree of process automation — the
operator of the equipment does not actually need to
interfere with the workflow during the operation;

* Has the original Russian-language interface;

¢ Has the documentation in Russian, with the support
standing by;

» Provides real-time data transfer to any remote area,
using a cloud storage;

» Allows for remote diagnostics of equipment by the
manufacturer for the most prompt troubleshooting;

¢ Produces basic measurements in ST units (API
optional);

* Operating temperature range -40 °C ...+ 80 °G;

» Broad range of voltage: 8 ... 32 VDC;

* Can be produced in explosion-proof design.

The control system with feedback is based on a
mathematical algorithm of proportional-integral-
differential calculations.

The structure of the data collection system and the
algorithm of its operation were presented. Individual
control systems were described: the control system
for the hydraulic
fracturing fleet and its
individual units, the
system for managing
the oil production
stimulation, the
control system for
cementing units;
control and logging
system for drilling
rigs.

Sales Manager
for CS&P Technologies LP Matt Grohman presented
the "High-quality pumping equipment for well
servicing" report, which focused on the advantages
of automatic control systems as compared to manual
systems.

Manual control systems have a number of drawbacks
due to the fact that the operator is subject to great
physical and mental pressure, which can lead to
human errors. Manual systems are ridden with chronic
failures and malfunctions, such as premature failure of
certain types of equipment and/or their components.
All this makes it difficult to train the personnel and
only aggravates staff turnover.

Recently, the industry has started switching to
automatic control systems, which are computer-
controlled, when the error margin as low as 1%. This
increases efficiency, reduces operating costs, improves
work safety, reduces maintenance costs, and the
likelihood of equipment failure. In addition, it becomes
possible to integrate all different rigs (coiled tubing, }

PROSPECTS
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HAOMIOJAIOTCS XPOHUYECKUE OTKA3bl U HETIOJIA/IKH,
HaIpUMED, IPEXKJEBPEMEHHBIE OTKA3bI OTAECIBHBIX
BHJIOB OOOPYJOBAHUA U/HJIM X KOMIIOHEHTOB.

Bce 3TO yenoxkHAEeT OOy4EHUE IEPCOHAIA U
CIIOCOOCTBYET TEKYUKE KA/IPOB.

B nocnegHee BpeMs UHAYCTPHUS HEPEKIIOYACTCS
Ha ABTOMATUYECKUE CUCTEMBI yIIPABJICHUS, KOTOPLIE
YVIPAaBJIAIOTCSI KOMITBIOTEPAMH, KOTJJA IOTPEMTHOCTD
B YIIPABJICHUU COCTABIIAET BCETO 1%. IIpu aTOM
HOBBIMIAETCA 3(PPHEKTUBHOCTD, CHIKAIOTCS
IKCILTYaTAIUOHHBIE PACXO/BL, TOBBIIIAECTCS
0€30MACHOCTD PA60T, CHUXKAIOTCS 3aTPATHI HA
TEXOOCIYKUBAHHUE, YMEHBIIIAETCA BEPOSATHOCTD
OTKAa30B 060PYyI0BaHM . KpoMe TOro, NOABIAETCSA
BO3MOKHOCTb HHTETPHUPOBATH BCE YCTAHOBKH
(doTa (KOITIOOMHIOBYIO, HACOCHYIO, A30THYIO)

Y1 OFHOBPEMEHHO YIIPABJIATE UMU. OHJIANH-COOP
JaHHBIX — 3TO COBPEMEHHBIN TPEH/, KOTOPBIM HYKHO
Pa3BUBATb U NOAJIEPKHUBATD.

B ABAHIAP[E - KOJITIOBMUHIOBbIE
TEXHOJMOrnm

OCHOBHOM KOPITYC JOKJIA0B KOH(DEPEHITUH ObLT
MOCBAMIEH KOJTIOOMHTOBBIM TEXHOJIOTUSAM.

Maprun Panianc, Mmenegsxkep BP Russia, BbICTyIINII
¢ 10K12710M «<KOJITIOOHHT MOT OBI CTATHh KJIKOYOM
K KPYIIHBIM 3aI1ACaM YITIEBOLOPOAOB>.

Ha Ansacke u B CHOUPU 3HAYUTEIBHBIN OOBEM
34MaCOB HEPTU COAEPKUTCA B IPEUMYILIECTBEHHO
MECYAHBIX IIJIACTAX C MAJION INTyOMHON 3aJIETAHHS,
HU3KOM TEMIIEPATYPOM U BBICOKOM BA3KOCTDIO,
pa3paboTKa KOTOPHIX €MIE HE BeAETCA. M3HA49aIbHO
MPEANONATaIOCh IPOBOJUTD PA3PabOTKY IO
3 PEKTUBHON HA TOT MOMEHT (1980-€) TEXHOJIOTUN
OypEHNA BEPTUKAJIIbHBIX CKBAJKHUH C IIPOBEJICHUEM B
HUX I'JIPOPA3PHIBA IUIACTA, OAHAKO 3TO OKA34JI0Ch
HEPEHTAOENBHO. CIeYIOMUM PEIHICHHUEM CTAJIO
OypEHHUE TOPU3OHTAIBHBIX CKBAKHUH (1990-€),
OJJHAKO OOJIBIION ITOKA3ATEJIb BBIHOCA IIECKA C
MIPOPBIBAMH BOJBI [IPU TEKYIIEH CUCTEME 3aBOJHEHUA
CJIeNIAIN JAHHYIO TEXHOJIOI IO HEPEHTAOEIBHOI.

ITocie pa3JIMYHBIX HOMNBITOK, BKJIIOYAIOMUX
IPUMEHEHUE (PUIIBTPOB C I'PABUIHON HAOMBKOMI
(2000-€), MOITIO IOKA3aThCS, YTO PEHTAOEIBHOTI'O
METO/A PA3PAOOTKH 3TUX MECTOPOXKICHUIT HE
cymecTByeT. OfHAKO KomnaHus BP cunraer, uto
MPUMEHEHHE TEXHOJIOIUH TNAPOPA3PLIBA IIJIACTA
C (pUnABTPOM (B KOTOPO¥ HUCIIOJIb3YIOTCS BCE
MIPUOOPBHI, KOTOPBIE HUKOL/IA HE IPUMEHSIINCH B
KOMIIJIEKCE JIPYT C IPYI'OM) MOXKET PEIINTD JAHHYIO
3KOHOMMYECKYIO ITpo6aeMy. TpaguiinOHHbIE
METOABI OOPBHOBI C IIECKOIIPOSABICHUEM KPAHE
CJIOJKHBI, MAJIOYCTOMYHMBBI K BHENTHUM (PAKTOPAM,
JJOPOT'OCTOSINH, U, KAK U3BECTHO, IPUBOJST
K 60JIBIIOMY CKUH-3((EKTY (TI0 BCEH JITMHE
TOPHU30HTAJIBHOIO yYACTKA CKBASKHHBL).

ABTOPBI CYUTAIOT, YTO €IMHCTBEHHBIM CIIOCOOOM
Pa3paboTKH MOAOOHBIX IIJTACTOB ABACTCS
IIPUMEHEHHE IITHPOKO PA3BUTOH TEXHOIOTUN
MHOTOCTA/IUHHOT'O TUIPOPA3PhIBA IJIACTA B
TOPU3OHTAJIBHBIX CKBAKHUHAX. JIaKe yYUTHIBAS
O6IIYIO HEPEHTA6ETBHOCTb BEPTHUKAIBHBIX CKBAKHUH
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pumping, nitrogen) and manage them al at the same
time. Online data collection is a modern trend that
needs to be developed and maintained.

CT TECHNOLOGIES AT THE FOREFRONT
The main body of presentations were on CT

technologies.

Martin Rylance, a manager with BP Russia, spoke
about how “Coiled Tubing Could Be the Key to

Major Reserves”.

There are substantial volumes of oil in place, in
both Alaska and Siberia, in shallow cold viscous and
sand-prone formations, that have as yet defied any
economic development. With appraisal having taken
place over nearly 30 years a number of key behaviors
remain to be resolved if this oil is ever to be produced
in an economic and beneficial manner. Originally, in
the 1980s, investigated with fractured vertical wells,
while this approach proved robust, the number of
wells and associated surface infrastructure required to
develop the reserves made this impractical. Logically,
the application of horizontal wells technology was the
next step (1990s), as this was a developing approach
elsewhere. However, extensive sand production
as well as production ending water MBEs (Major
Breakthrough Events) in the waterfloods, also

KonTiobuHrosble
TEXHONOrnM ABNAIOTCA
OCHOBHbIM METOAOM
aKTUBaLMM COBUXHbIX
mydT npwm PI1.

As Coiled Tubing has
been one of the key
tools that have been
used to deploy these
sliding sleeve discrete
fracturing approaches.

made the horizontal wells
impractical.

With various trials, including
gravel-packing, having taken
place throughout the (2000s),
it has looked as though a
cost-effective approach might
clude the industry. However,
in a scenario that closely
reflects the development of
the Frac-Pack approach (i.e. all
tools are out there just no-one
has screwed them together),
BP believe that the industry is
on the verge of resolving this

economic conundrum. The major issue with horizontal
wells, it would appear, is that the sand production itself
encourages the occurrence and frequency of the MBE
events. Conventional sand control approaches are too
intricate, too sensitive and far too expensive and as we
all know often result in very high positive skins (this
only being offset by the horizontal length of the well.
Authors believe that the tools that have been
extensively developed to deliver multi-fractured
horizontal wells are just the solution these reservoirs
have been waiting for. While the vertical fractured
wells were themselves uneconomic, the fracturing
demonstrated the uplift and inherent sand control that
is required, many of these wells still on production 30
years later (at very low rates). Combining hydraulic
fracturing with sliding sleeves (that have a screen
option) potentially provides a sand control option,
with an offsetting stimulation effect. A horizontal
well with 10 to 20 sliding sleeves (screened) and
swell packers, would potentially allow cost effective
development to take place. Additionally, should



¢ I'PI1, npuMeHeHne ruIpopa3pbiBa IIPUBEJIO K
POCTY OOBIYU B HEOOXOAUMOMY KOHTPOJIIO BBIHOCA
MECKA, B PE3YJIBTATE YETO ITU CKBAXKUHBI /IO CUX TTOP
JIOOBIBAIOT HE(PTD (B MAJIBIX KOJIMYECTBAX) CITYCTSA
30 net. COBMECTHOE UCIIOIb30BAHUE TEXHOJIOTUU
I'PTI cO CABUKHBIMHU MYy(PTAMU (C (PYHKLIHEH
(PHUIIBTPA) IOTEHITUAIBHO MO3BOJISIET OOECIICUYNTD
OOPBOY C MECKONPOABIECHUEM C MUHHUMAJIbHBIM
3(pPEKTOM HHTEHCU(PUKALTUHU TIPUTOKA.
ITpruMEHEHNE TOPU3OHTAIBHBIX CKBAKHH CO
CIBMIKHBIMU My(PTAMU (C PYHKLIHEN (DUTBTPA)
B KosmyecTse OT 10 10 20 1 HaOyXaIoMUMU
MAKEPAMU MOXET OOECIIEYUTD PEHTAOENBHOCTD
pa3padboTku. KpoMe Toro, B cydae NpopbiBa BOJbI
MOYKHO OIPEAETUTb OOBOJHEHHBIN HHTEPBAJ U
34KPBITb COOTBETCTBYIOMIYIO MY(PTY, UTO OOECTIEUNT
IPOJO/KATENBHYIO TOOBIYY HE(PTH U3 CKBAKUHBDL
KOnTIOOMHIOBBIE TEXHOJIOT MU ABJIAIOTCS
OCHOBHBIM METOZIOM AKTHBALIUU CABUKHBIX MY(PT
npu I'PIT, 103TOMY IIOTEHIIUAJIBHO UMEHHO 3TU
TEXHOJIOT'MH JOJIKHBI OBbITh UCITOJIb30BAHBI JIJIS
Pa3paboTKU MECTOPOXKJCHUM HA AJIsICKE 1 B CUOHPU.
Ha AJacKe KOJNTIOOUHT IHUPOKO UCIIONb3YETCS
MOYTH JJISI BCEX BUJJOB CKBA)KMHHBIX PA60T U
ABJIAETCS BBICOKO3(M(PEKTUBHON, PEHTAOEIBHON

an MBE event occur, the offending sleeve could be
identified and closed which would result in continued
production and recovery from the well.

As Coiled Tubing has been one of the key tools that
have been used to deploy these sliding sleeve discrete
fracturing approaches, this potentially will be the
key to deployment in Alaska and Siberia. Certainly
in Alaska, Coiled Tubing is widely used for almost all
kinds of well activity, highly efficient, cost-effective
and nimble. Indeed one of the major cost advantages
of the approach, as noted above, is that the drilling
rig is released to drill another well and sand control is
installed in a conventional rig-less manner.

First Deputy Director — Chief Designer of SZAO
Novinka S. Atrushkevich described the "Modern
equipment for downhole operations used by
coiled tubing rigs". He told about the equipment
used by the CT rigs for or delivery of logging
instruments to the wellbores of horizontal and
subhorizontal wells, where it is impossible to use cable
(or arigid cable). Designs and technical parameters
of cable heads KS 151, KS 153 were presented; as well
as the layout of the connector KC 171, the downhole

PROSPECTS

MpepacTaBneH gedekTockon rudkor Tpyobl AT1,
npeaHa3HayYeHHbIN 415 OLEHKU e eKTOB U
KOHTPONA TexHMYeckoro coctosaHma M'HKT

B MpOLLecce Crnycko-MogbEMHbIX OrnepaLmi.

U JIOCTATOYHO aJAIITUBHOM TeXHOJoruen. Kak
YKA43aHO BBIIIE, OTHOU U3 OCHOBHBIX IIPUYNH
BBICOKOM PEHTA6ENBHOCTH KOITIOOUHI A ABJIAETCA
BO3MOKHOCTB YCTAHOBKH IPUOOPOB KOHTPOJIA
TIECKONIPOSIBJICHUI O€3 UCIIOJIb30BAHUS OYPOBOI
YCTAHOBKH.

IlepBbli 3aMECTUTEND JUPEKTOPA — IVIABHBIN
KOHCTPYKTOP C3AO «HoBruka» C.A. ATpyIIKeBUY

DT1 faultfinder for CT was presented.

It is designed to find faults and control the
technical condition of the coiled tubing
during trips.

oxapakTepru3oBan «COBpEMEHHOE
00OpPYyAOBaHHE JJIS BHYTPHCKBAKHHHBIX
PaGOT C HCIIOIB30BAHHEM KOJITIOOMHIOBBIX
YCTAHOBOK»: ObLJIO PACCKA3aHO 06 OOOPYJOBAHUN
JUISL JOCTABKU I'eO(pU3NYECKUX IIPUOOPOB C
HCIIOIB30BAHHUEM KOJITIOONMHI'OBBIX YCTAHOBOK B

Cepezeit Ampymxesuu

SergeiAtrushkevich

CTBOJIBI TOPU3OHTAJIBHBIX M CYOrOPU30OHTAIBHBIX
CKBaKMH, B KOTOPBIE OOECIIEYNTD JOCTABKY
IpUOOPOB € NOMONIBIO Ka6€es (MJIN JKECTKOT'O
KabeJist) HE IPEICTABIISIETCS BO3MOXHBIM. Bblin

OXaPaKTEPU30BAHbBI KOHCTPYKITUN 1 TEXHUYCCKHE }

assembly KS 301, and also the directional drilling
system SNB 89-76M with the cable communication
channel.

The technologies of directed drilling, ejector
cleaning of wells, selective treatment of multi-hole
wells, acid-jet drilling, as well as the downhole tool
orientation mechanism were presented.

Another part of the report focused on the universal
downhole tool (connectors with coiled tubing,
disconnectors, coupler assembly, centralizers,
overshots, auxiliary tools).

The speaker spoke in detail about CT Lift technology
for maintaining the wellhead pressure for the fast-
joining gas wells at the level required for continuous
operation (Velocity String). Using this technology
allows reducing the cross section of the fluid flow
and increase its flowrate, which makes it possible to
transport liquid from the wellbore. The equipment
configuration and the sequence of works for the CT
Lift technology were explained.

In conclusion, the DT1 faultfinder for CT was
presented. It is designed to find faults and control the
technical condition of the coiled tubing during trips.

The main geologist of the LLC "Packer Service"

A. Panchev spoke about downhole operations with
the use of coiled tubing. He listed the main types
of wellworks with CT and described each of them }
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napaMeTpsl roJoBOK KabenbHbIX KC 151, KC 153;
KOMITOHOBKH coeguHuTebHOM KC 171,
BHYTPHUCKBAXXUHHOMN KOMITIOHOBKM KC 301, a TakxKe
CHCTEMBI HaTIpaBIeHHOTO 6ypenus CHB 89-76M

C Kab6€IbHBIM KAaHAJIOM CBA3U.

IIpeacTaBnaeHbl TEXHOJIOTMH HAIPABIEHHOIO
OypEHUS, PKEKTOPHOI OUHUCTKH CKBAKHH,
CEJIEKTUBHON OOPa60TKU MHOT'O3200HHBIX CKBAKHH,
KUCJIOTOCTPYHHOT'O OYPEHMS, 4 TAKKE MEXAHU3M
OPHUEHTHUPOBAHUS MHCTPYMEHTA B CKBAJKHHE.

OTaenpHasA 4aCTh TOKJI4/1a ObLIa IOCBAIEHA
YHUBEPCAJIbBHOMY BHYTPUCKBAXKUHHOMY
UHCTPYMEHTY (coeguHuTenam ¢ THKT,
pa3bEeIUHUTENAM, KOMIIOHOBKE COEITMHUTEIBHOM,
LEHTPATOPAM, ABAPUHUHOMY HHCTPYMEHTY
(oBepmIOTaM), BCIIOMOI'ATEJIbBHOMY MHCTPYMEHTY).

JIOKJIATYUK MOJPOOHO PACCKA3A O TEXHOJIOTUU
I'HKT «JIndT> noaaep:KaHus YCTBEBOTO IABIEHU
OBICTPOOOBENUHATOMUXCSA I'A30BbIX CKBAKIH HA
YPOBHE, HEOOXOAMMOM JJ11 HEIPEPBIBHOM Pa6OTEI
(Velocity String). YcTaHOBKA O60PYIOBAHMS 11O
JIAHHOM TEXHOJIOI'UH ITO3BOJISET YMEHBIINUTD
MOIEPEYHOE CEYEHHE MTOTOKA )KUJIKOCTH U
YBEJIUYUTD €TO CKOPOCTBD, YTO AAET BO3MOXHOCTD
TPAHCIOPTUPOBATD KUJKOCTb U3 CTBOJIA CKBA’KHHBL
BBl OXapaKTEPHU30BAH COCTAB OOOPYIOBAHUA
U ITOCJIEAOBATENBHOCTD IIPOBEJEHUSA PAOOT IO
TexHonoruu F’HKT JIndr».

B 3aksroueHue ObLI IPEACTABICH 1E€(PEKTOCKOI
TrUOKOI TpyOs! JT1, npeiHa3HAYECHHBIH JJ151 OLICHKU
Je(PEKTOB U KOHTPOJI TEXHUYECKOT'O COCTOAHUSA
I'HKT B nponecce CnyCcKO-IObEMHBIX OIIEPAIU.

I'masubi reonor OO0 dlakep CepBuc»
AUN.TlaH4YeB pacCKa3al O BHYTPHCKBAXKHHHBIX
padorax c npumerHenviem FTHKT. Bouiu
IEPEYUCIICHBI OCHOBHBIE BU/IBbI pa60T U ['TM ¢
I'HKT, nogpo6HO OXapaKTEPU30BAH KAXK/IbII U3
HUX. [IOKIa YUK OOpaTUI OCOO0OE BHUMAHHE HA
HOPMAJIU3A1IHIO 32005 CKBA’KMH C IPUMEHEHNEM
NIEHHBIX CUCTEM; JIMKBUAAUIO TpuxBaToB HKT/
CHD ¢ UCrionbp30BaHUEM BPALAIOICHCS HACAIKH
(anpTEpHATHUBBI TPYOOPE3AM); HOPMATIUIALUIO
3260€B CKBAKHH C UCIIOJIb30BAHUEM (PPEZEPHOIO
UHCTPYMEHTA; OCJIOKHEHUA, BOSHUKAIONE
IPU HOPMAJIM3ALUHN 32460€B CKBAKWH; OCBOCHUE
CKBaKMH (PEKOMEHIAITUH U OCJIOXKHEHUA).

Ocob60€ MECTO B IOKJIAJIE 3aHSJIN [IOPOXOBBIC
I'a30I'€HEPATOPEI LI IOKAJIBHOI'O PA3PhIBA
MPOAYKTHUBHOTO IUIACTA, IPUMEHSIONUECS C IIETIBIO
[THIT. B 3ak/iro4yeHUE JOKIAJUYNK OCTAHOBUJICS HA
JOCTOMHCTBAX JIOKAJIbHOIr'O I'PIT.

OIHOM U3 CAMBIX MHOT'OOOEIIAIOIIUX TEXHOJIOT UM
MIPOJIOJIPKAET OCTABATHCS KOJITIOOHHIOBOE
OypeHHe, UTO HAIIJIO OTPAKEHUE U B IPOI'PAMME
KOH(EPEHIUH.

«HOBBI¥ CITOCOO HATIPABJICHHOTO
OypeHHs Ha KOJITIOONHTEe. TeXHUYeCKHue u
3KOHOMHYECKHE NEeTATH» — TAKOE HA3BAHUE HOCUJI
JIOKJIA]] IOYETHOI'O PEIAKTOPA )KypHaIa «BpeMs
xosrtroouHra. Bpems I'PIT» Pona Knapka.

BnurpadoM K BLICTYIJIEHHIO CTaJ1a (Ppa3a
VuHcTOHA Yepunis «HeM JJaIbIIE T MOKEIIb
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in detail. The speaker drew particular attention to

the bottomhole normalization with the use of foam
systems; releasing stuck tubing using rotating heads
(alternative to pipe cutters); bottomhole normalization
with the use of a milling tool; complications during
the bottomhole normalization; well development
(recommendations and complications).

The report specifically highlighted the powder gas
generators for local fracturing of reservoirs, which
are used for the enhanced oil recovery purposes. In
conclusion, the speaker touched upon the merits of
local fracturing.

Coiled tubing drilling remains one of the most
promising technologies, which was reflected in the
agenda of the conference.

"A new way of directional drilling with coiled
tubing. Technical and economic details" was the
title of the intervention by the Honorary Editor of the
"CT Time. FracTime" magazine Ron Clarke.

He opened with a Winston Churchill's quote " The
farther back you can look, the farther forward you are
likely to see." Leading companies such as Schlumberger,
more than once proved this to be true. The speaker
outlined a short history of the development of coiled
tubing drilling, which began in 1994, noting that it is
impossible to draw conclusions about the effectiveness
of this technology while looking only at the results of
pilot projects.

The main advantages and limitations of coiled tubing
drilling were compared with drill pipes. With the
development of technology, the shortcomings were
largely reduced.

Coiled tubing drilling can be successful provided the
technology is applied correctly. The key to the success
of the project is the synchronization of the objectives
of the parties involved, primarily the owner of the well
and the service company. It is important to secure a
contractor with a wealth of experience in performing
such works. Also, the participation of competent
experts at the project preparation stage is welcomed,
especially for geology and geophysics. A huge role is
played by equipment, in particular, BHA.

Very soon, coiled tubing drilling technologies will

HacTosimm npopbIiBOM CTaHET NloKanmsaums
npowuseoacTea MHKT 6onbluoro anameTpa B Poccun.

Real breakthrough will be the localization of large-
diameter coiled tubing production in Russia.

become widely used in Russia. There is a logistics
issue: costly delivery of shipping large diameter coiled
tubing from overseas. Therefore, a real breakthrough
will be the localization of large-diameter coiled tubing
production in Russia.

A clear modern trend for oil and gas service is the
use of coiled tubing to deliver logging instruments
downbhole. The presentation "Using coiled tubing
with geophysical cable at "Belorusneft" was given
by P. Revyakoy, Class 1 technologist engineer with the
innovative technologies development department at



CMOTPETB, TEM Jajblile Thl BUAuIIb> (“The farther
back you can look, the farther forward you are likely to
see”). KoMImaHUM-TuIEphl, TAKKE Kak «[IlmoMb6epike,
HE Pa3 NOATBEPXKIAIN NPABUIBHOCTb 3TOI'O
BBIPAKEHUS. JJOKIIAJUUK U3JIOXKUI KPATKYIO HCTOPUIO
Pa3BUTHUA KOITIOOMHI'OBOI'O OyPEHUA HAYMHAS C
1994 roga, OTMETHUB, UTO BBIBOJBI 06 3(P(PEKTUBHOCTH
JIAaHHOM TEXHOJIOTUH HEBO3MOKHO JIENIATh, ONMHUPASACH
Ha PE3YBTATHI TOJIBKO JIMIIb MUJIOTHBIX IPOEKTOB.

BpLIM IEPEYNCIEHBI OCHOBHBIE IPEUMYIIIECTBA
Y OIPAHUYEHUS KOJITIOOMHI'OBOT'O O6yPEHU IO
CPAaBHEHUIO C OyPEHNEM HA CBUHUYHBAEMBIX TPYOaX.
C pa3BUTHEM TEXHOJIOTUH HEJOCTATKHU YAAJIOCh B
3HAYUTEIBHOU MEPE PEAYIITUPOBATD.

BypeHue Ha KONTIOOUHTE MOXKET OBITh YCIIEIITHO
MPU YCIIOBUH NPABUIBHOTO NPUMEHEHUS
TEXHOJIOT'MH. 34JI0T YCIIEXA ITPOEKTA —
CHHXPOHH3AIIHA LIEJIEN YYACTBYIONUX B HEM CTOPOH,
MPEXK/E BCETO BIAJENbIA CKBAXXUHBI 1 CEPBUCHOI
KOMIIAHUH. Ba’KHO NIPUBJIEYD NOAPAAINKA C
O0raThIM OIIBITOM IIPOBEJICHU S ITIOJOOHBIX PAOOT.
TaxoKe IPUBETCTBYETCS y4ACTHE KOMIIETEHTHBIX
3KCIEPTOB HA ATAIE MOJIOTOBKH IPOEKTA, OCOOEHHO
3TO KACAETCS BOIIPOCOB I'€OJIOTUU U I'€O(PU3UKU.
OrpoMHas poJIb IPHUHAJIEKUT OOOPYIOBAHHIO, B
vactHocTu KHBK.

O4eHb CKOPO TEXHOJIOTUH KOJITIOOMHI'OBOT'O
OypEHHUA CTAHYT NIUPOKO IIPHUMEHATHCA B
Poccun. CymiecTByeT JJOIUCTUYECKAs IPOOIeMa:
Jpoporocrosmas foctaBka 'HKT 601b1moro fuaMerpa
M13-34 OKeaH4. [T03TOMY HACTOAIIAM IIPOPBIBOM
CTaHET JIOKanuaanus npoussojcTsa 'HKT 6osbmoro
auamerTpa B Poccun.

OTYETIMBBIM TPEHAOM COBPEMEHHOI'O
HEPTEra30BOIO CEPBUCA CTAJIO UCIIOIb30BAHUE
I'HKT p1s1 fOCTaBKM IreO(PHU3UIECKUX IPUOOPOB
B cCKkBaXUHY. [Joxnan JIpumenenune THKT
creonsngeckum kadeaem B PYII
JIPOU3BOACTBEHHOE OO0'bETHHEHHUE
«bemopycHedTh» 03Byun [1.B. PEBSIKOB, MHXEHEP-
TEXHOJIOT 1-1 KATErOpru OTAEA PA3BUTUA
WHOBAIMOHHBIX TexHOooruu benHUITHed T PYII
«JIpoOn3BOACTBEHHOE OObEANHEHNE «beIOPYCHEPTH».

C 2010 roga B IO «bestopycHE(Th» IPUMEHSIOTCS
I'HKT, ocHameHHbIE IreO(PU3NIECKUM Ka6€IeM 15
BBIIIOJIHEHU S PA0OT KOITIOOUHI'OBBIMU YCTAHOBKAMU
rpou3BozicTBa C3AO «PHIMAILL». B nepBoit
YACTHU JIOKJI4/1a 6BIIO PACCKA3aHO O IPUMEHSAEMOM
B Pecniybirike Benapych KOITIOOGHHI'OBOM
060PYAOBAHNH, 6E€30I1ACHOM CIIOCOOE OCHAICHU S
I'HKT xa6enem, U37I0KEH OIBIT PaboT U
MIPEUMYIIECTBA JAHHOI'O ClIoco6a. Bo BTOpoit
YaCTHU IOKJI4/1a 6BLJIA CKOHIIEHTPHPOBAHA
UHMOPMAITHSA O KOMTIOOUMHTOBBIX TEXHOIOTUAX
BI1O «BenopycHedTh» ¢ npumeHenuem 'HKT
U T€O0(pU3UYECKOr0o Kabeist, 0 pa3zpaboTaHHON
benHUITHMHed) T KaGEIbHOM I'OJIOBKE AJ151
reo(PrU3nYeCKUX UCCIIEIOBAHNH FTOPU30HTAIBHBIX
CKBaKMH, 4 TAKXXE O TEXHOJIOTMUYECKHUX CXEMaX ITPU
OypeHuu, ppesepoBaHuy nopTos MI'PIT cucreMort
HAIIPABJIEHHOI'O OypEHUS.

MeHexep 1o passuTHIo 6u3Heca OO0 «Bentak }

Bbino pacckasaHo o npumeHsemMom B Pecnybnvike
Benapycb KonTOOMHroBoM 060pPYyAOBaHNN,
b6e3onacHoM cnocobe ocHalleHus MTHKT kabenem.

The coiled tubing equipment used in the Republic
of Belarus, the safe way of equipping the coiled
tubing with a cable.

BelNIPIneft of "Production Association" Belorusneft "

Since 2010, Belorusneft has been using coiled tubing
equipped with a logging cable to perform the works by
coiled tubing rigs produced by SZAO FIDMASH. The
first part of the report focused on the coiled tubing
equipment used in the Republic of Belarus, the safe
way of equipping the coiled tubing with a cable, the
experience and advantages of this method. The second
part of the report contained the information on coiled
tubing technologies at Belorusneft using coiled tubing
and logging cables with on the cable head developed
by BelNIPIneft for geophysical surveying of horizontal
wells, as well as on technological schemes for drilling
and milling the multi-stage frac ports by a directional
drilling system.

Business Development Manager of Welltec Oilfield
Services (RUS) LLC V. Bugrov spoke about robotic
Welltec®systems for wellworks using the logging
cable.

Robotic devices on a wireline cable are able to
perform the same tasks, which traditionally employ
workover equipment or CT assemblies. The report
described the application of Welltek technologies for
addressing the issues of delivering complex logging
instruments to horizontal wells, providing access
to horizontal wellbores, performing mechanical
operations to manipulate hydraulic couplings, as
well as carrying out emergency operations using a
mechanical pipe cutter.

The company has an extensive portfolio for the
performance of a wide range of downhole works. 2017
was a breakthrough year for the application of Welltec
mechanical solutions in the Russian Federation. The
main type of works seeing Welltec involvement is the
delivery of complex logging equipment to horizontal
wells, and the main tool for it is the downhole tractor.

PycaranCanoees

Ruslan Saldeev
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Onndung Cepsucec (PYC)» B.C. Byrpos pacckasan
0 pOGOTH3HPOBAHHBIX cucTemMax Welltec® nsa
I'TM Ha reodH3HIECKOM Kabere.
POGOTU3NPOBAHHBIE YCTPOUCTBA HA KAPOTAKHOM
Ka6eJie CIOCOOHBI BBITIOIHATD TE K€ 344U, I/
pPEHICHU A KOTOPBIX TPAAUIVOHHO IIPUMCHACTCA
ob6opygosanue KPC u ycranosku I'HKT. B noknane
OBLIIO PACCKA3AHO O MIPUMEHEHUH TEXHOIOTUNA
KOMIAHUM «BeNITIK» IS PEMIEHM 327449 ITO JOCTABKE

4 Bceson100 Byzpoe

Vsevolod Bugrov

KOMIUIEKCHBIX IeO(PpU3NYECKUX IPUOOPOB B
TOPHU3OHTAJIbHBIE CKBAXKUHBI, OOE€CIIEYEHHIO JOCTYIIA
B CTBOJIBI TOPU3OHTAIBHBIX CKBAXKUH, IPOBEICHUS
MEXAHUYECKUX PAOOT IO MAHUITYIALINYA MyPTAMHA
I'PTI, a Tak>Ke NPOBEACHUS ABAPUUHBIX PAOOT C
NPHUMEHEHUEM MEXAHUYECKOI'O PE3AKA TPYO.

Well Tractor is an electro-hydraulic downhole tool
designed to deliver special equipment to horizontal
wellbores. The device goes down on the wireline cable
to the maximum possible depth on its own weight

Welltec's most promising direction for further use
of robotic technologies is the cycle of operations with
the ultimate objective of managing the customer's
well. The package of activities consists of the following
types of works: preparation of the wellbore to ensure
tools’ access to tools to bottomhole, performing well
logging to collect updated data on the operation of
the well, selective management of the multi-stage frac
sleeves for water shut-off or re-fracturing. Currently,
the operators have switched to using soluble balls,
which made it possible to shorten the cycle of well
development after the multi-stage fracturing. Another
novelty by the company for emergency operations is
a mechanical pipe cutter. The tool has long proved
successful, and it took three years to develop one for
the smallest standard size of 60 mm.

Robotic technologies for downhole operations
are becoming more widespread and make worthy
competitors to coiled tubing.

HER MAJESTY THE COILED TUBE

A distinctive feature of this conference was the
large number of reports on the main element of
coiled tubing technologies — the coiled tube itself,
its production, storage, and corrosion protection
methods.

Three speeches were given by the NOV Quality
Tubing sales manager Andrew Carrion.

PoGOTN3MpPOBaHHbIE TEXHONOMNN ANS
NpPOoBeAEHUs! BHYTPUCKBAXMHHBIX paboT
npuobpeTatoT Bce Oorbluee pacnpocTpaHeHWe
M COCTaBNAIOT 340POBYI0 KOHKYpeHuuto MTHKT.

KoMnaHus pacrnonaraeT O6ImupHbIM TOPTQHOINO
JUIS IPOU3BO/ICTBA IMIMPOKOT'O CIIEKTPA
BHYTPHCKBAXKUHHBIX padoT. 2017 rog cran
MIPOPBIBHBIM B OOJIACTU IPUMEHEHN S MEXAHUYECKUX
petenunt Welltec B PO. OCHOBHBIM BH/IOM PAOOT, 1151
KOTOPBIX ITPUBJIEKAETCA Welltec, ABIIeTCs JOCTABKA
KOMILJIEKCHOI I'€O(DU3UIECKON AITAPATyPbI

Robotic technologies for downhole operations
are becoming more widespread and make
worthy competitors to coiled tubing.

B TOPU3OHTAJIbHbIE CKBAKMHDI, 4 OCHOBHBIM
HHCTPYMEHTOM — CKBAXXUHHBIN TpaxkTop. Well Tractor
— 3TO 3JIEKTPOIUPABINYECKUMA CKBAKMHHbBIN
UHCTPYMEHT, IIPE€AHA3HAYEHHBIN I JOCTABKU
CIIEUATIBHOTO OOOPYAOBAHUA B TOPU3OHTAIBHBIE
CTBOJIbI CKBAKHUH. YCTPONCTBO CITyCKAE€TCS HA
KaPOTA>KHOM Ka6eJIe JO MAKCHUMaJIbHO BO3MOXKHOI
IJIYOWUHBI IOJT JEVUCTBUEM CUJIBI TAXKECTHU.

Haunboee nepCreKTHBHBIM HATIPABICHUEM JIJI
JJIBHEUINErO MPUMEHEHUA POOOTU3UPOBAHHBIX
TEXHOJIOTUH KOMITaHUU Welltec SIBIsaeTCs IUKI
onepanui, PUHAIBHOU EJIBIO KOTOPBIX SBJISICTCS
yHnpasJIeHHE CKBAKMHOM 3aKa349MKa. KOMILIEKC
MEPOIPHUATHI COCTOUT U3 CIEAYIOMNX BUJIOB PAOOT:
MOJATOTOBKA CTBOJIA CKBA’KUHBI IS OOECIIEYEHN A
JIOCTYIIa UTHCTPYMEHTOB JJO 32004, IIPOBEICHUE
KoMiIuiekca ITY jiu1st cbopa aKTyalbHBIX IAHHBIX
O paboTe CKBAKUHBIL, CEJIEKTUBHOE YIIPABIEHHE
MydTamu MI'PII 1151 BOGOU3OIALIH JIMOO
nosTopHoMmy I'PI1. B HacToAIee BpemMs OnepaTophl
MEPEINLIN K UCTIOIB30BAHHIO PACTBOPUMBIX IIIAPOB,
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The audience was told about high-strength
(140 ksi) sour-service coiled tube — a joint effort
by NOV Quality Tubing and Halliburton. This high-
strength coiled tubing is the most recent product
offered to customers. Coiled tube is suitable for all
types of wells, including horizontal and directional
ones. The audience was told about the history of
development of this product, about testing in the
field, about the sizes available. Tests showed that
mechanical characteristics are observed throughout
the length of the pipe. Coiled tubing successfully
passed testing when working with a preventer, injector,
and connector with BHA. It is proven that all types
of equipment are compatible with 140 ksi. Strength
tests have proven that the 140 ksi tube’s welds are 50%
stronger than the original (parent pipe), and 140 ksi
itself is 40% better at sustaining mechanical stress.

The results of twelve tests of 140 ksiin a
hydrosulphuric environment (pH = 2.8, pressure 100



3TO MO3BOJIUIIO COKPATUT ITUKJI OCBOCHUSI CKBAXKUH
nocsie MI'PIT. Emie oiHa HOBUHKA KOMITAHUHU 151
IPOU3BOJCTBA ABAPUNHBIX PAOOT — MEXAHUYECKU
Tpy6Ope3. UHCTPYMEHT YCIENTHO 3aPEKOMEHIOBA
ce6s1 IOCTATOYHO /IABHO, 4 Pa3paboTKa MOJICIU

B CAMOM MaJIOM TUTIOpa3Mepe B 60 MM BeJstach
HOCJEAHUE TPU IO,

PO6OTHU3MPOBAHHBIE TEXHOJIOTHH JIJIS1 IPOBE/ICHU S
BHYTPHCKBAKMHHBIX PA6OT NIPHOOPETAIOT BCE
OOJIBIIIEE PACTIPOCTPAHEHUE U COCTABIIAIOT 3/I0POBYIO
KOHKypeHnuio 'HKT.

EE BEJINMECTBO T’MBKAHA TPYBA

OCOOEHHOCTBIO HBIHENMTHEN KOH(PEPEHIINH CTAIO
OOJIBIIOE KOJIMYECTBO JIOKJIA/IOB, TOCBAIIEHHBIX
ITIABHOM COCTABJISIONMICH KOMTIOOMHI'OBBIX
TEXHOJIOTUI — HENTOCPEACTBEHHO I'MOKOU TPY6OE,
€€ NMMPOU3BO/ICTBY, XPAHEHUIO, CIIOCOOAM 3aAIUTHI
OT KOPPO3HUH.

Tpu TOKJIa/1a O3BYYHJI MEHEIKED IO MPOJAKAM
NOV Quality Tubing Duap1o Kappuon.

Jo aynutopuu 6114 JOHECEHA MH(POPMAIIHS O
BBICOKOIIPOYHBIX (140 ksi) ruGkux rpyoax
B KHCJIOTO3AIUIIEHHOM HCIIOJTHEHHUH —
COBMECTHOI pa3paboTke kommaHui NOV Quality
Tubing u Halliburton. ®Ta BeicokonpouHas THKT
— CaMbIF IOCJAEAHHUU HA CETOAHAITHUN MOMEHT
OPOAYKT, KOTOPBII IPEIATAETCSA 3AKA3UUKAM.
I'nbkas Tpyda DOAXOAUT JJIs1 BCEX TUIIOB CKBAXKIH,
B TOM YMCJIE TOPU3OHTAIBHBIX M HAKJIOHHO
HANPAaBJIEHHBIX. BBIIIO paccKka3aHo 06 UCTOPUH
CO3/[JaHUA ITOT'O NPOAYKTA, OO0 UCIIBITAHUAX B
MOJIEBBIX YCJIOBUAX, O TUIIOPA3MEPAX BBIITYCKAEMON
THKT. UcribITaHU S IOKA3aJIH, YTO MEXAHUYECKHE
XAPAKTEPUCTUKHU COOMIONAIOTCA HA BCEH
npoTsakeHHOCTH TPy6bsL. 'HKT ycniemuo nponia
TECTUPOBAHME IIPU PAO6OTE C IPEBEHTOPOM,
HHXEKTOpoM, coeaunuteeM ¢ KHBK. /lJokazaHo,
4TO BCE BUJBI OOOPYIOBAHMS COBMECTHUMEI C 140 ksi.
HcripITaHUA HA IPOYHOCTD JIOKA34JIH, YTO Y TPYObI
140 ksi cBapHbI€ BB HA 50% IPOYHEE, YEM Y
UCXOTHOM (pOANUTEIBCKON TPYOERI), a cama 140 ksi Ha
40% ny41ie BBIICPKUBACT MEXAHUYECKUE HATPY3KHU.

Pesynprars! gBeHaAATH TeCTOB 140 ksi B
cepoBoopogHoy cpeje (pH = 2,8, naBnenue
100 aTm.) IOKA3aJIH, 4YTO TPyOa MOXKET YCIIEITHO
UCIIOJIb30BATHCA IIPU HATUYUH XUMUYECKUX
UHIMOUTOPOB. MOXKHO CHEATD BBIBO/, YTO
BBICOKOIpOYHBIE (140 ksi) ru6kue Tpyonl B
KHACJIOTO3AIUINEHHOM UCIIOJTHEHUH MOT'YT
UCIIOJIb30BATBCA B CAMOI JKECTKOM CpeJie
K4K Ha MeNb@e, TAK U HA KOHTUHEHTAJIbHBIX
MeCTOPOXAeHUAX. C TAHHOM TPYyOOI1 pEANTN30BAH
PAJ IIPOEKTOB, B TOM YUCIE PPEIEPOBAHUE U
nepdopanus. B HacTosIee BpeMs CO3JA€TCA
KOMIUIEKCHASI KOMIIBIOTEPHAA MOJEIb JIJIS
140 ksi € 11€/1bI0 BKJIIOUUTBD €€ B IIPOIPAMMHOE
obecreyeHue.

CyTb BTOpOTrO foK1a4a KapproHa <XXpaHeHHe
KOJIOHH THOKHX TPYyO. JOIroCpOIHBIH
npoexT Quality Tubing, cBA3aHHBII C
OIICHKOM BJIHAHHUA YCJIOBUH XPAHEHH A }

LAECTPYKUMN TPYObl. TakoBbIMU
SIBNAIOTCS 0Opa3oBaHue
KOPPO3UM 1 MexaHU4Yeckmne
NoBpPEXAEHMS.

Basic mechanisms leading to the
destruction of the tube were
considered. These are corrosion
and mechanical damage.

Mo pe3ynsTaTtam UCMbITaHUW MOXHO AaTb NATb
pekoMeHaauum ans xpaHeHms I'T.

Based on the test results, five recommendations
can be given for the storage of CT.

atm.) Showed that the tube can be successfully used
with chemical inhibitors. It can be concluded that
high-strength (140 ksi) sour-service coiled tube can
be used in toughest environments both at the offshore
and continental deposits. With this pipe a number
of projects have been realized, including milling and
perforation. Currently, a complex computer model for
140 ksi is being created to be included it the software.
The gist of Carrion's second report "Storing of
CT columns. The long-term Quality Tubing
project, connected to assess the impact of the
CT storage conditions on its fatigue resistance"
is pretty deducible from the title. It was about the best
practice of SPE’s storage of new and already used coiled

Anopro Kappuon
Andrew Carrion

tubing. The speaker presented the results of various
tests of CT over the past twenty years, which helped to
determine when and why it deteriorates during storage.
The results for the tested CT columns were given: wall
thickness, traces of rust, weld joints, material fatigue.
In comparison with the model, most of the samples
behaved as expected, and as for material fatigue, the
samples performed better than modeled.

Based on the test results, five recommendations can
be given for the storage of CT:
¢ Shelter the coil;
» Coating the inner and outer surfaces of the

tube with special
Tak ke paccMOTpPeHbl OCHOBHbIE COHF’FI’IO‘EIH";‘S? e with
MeXaHW3Mbl, TPUBOASLLME K ¢ rilthelnsidewlt
inert gas,

¢ Inhibition;
¢ Seal the open ends
of the tube.

These measures will
help keep the coiled
tubing intact or at least
reduce the likelihood of
corrosion.

In his third report, }
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T'HOKOM TPYOBI HA €€ YCTAJTOCTHYIO CTOMKOCTH»
34KJIIOYEHA YK€ B CAMOM HA3BAHUU. BBIJIO paccKka3aHo
O HaKOIUIEHHOI B SPE nnepejoBOM IIPAKTHUKE
XPaHEHUA HOBOH U YK€ OBbIBIIEN B HCTIOJIb30BAHUN
I'HKT. OxXapaKTepHU30BAHBI PE3YALTATHI PA3TUYHBIX
UCIIBITAHUI THOKOU TPYOBI 32 HOCJIEJHUE ABA/LIATD
JIET, KOTOPBIE MTOMOIJIU ONPENEIUTD, KOI/IA U B
PE3YIBTATE KAKUX (PAKTOPOB IPOUCXOJUT €€ ITOpYA
PU XpaHEHUUN. [IpeICTaBIEHBI PE3YIBTATHI 1O
UCIBITYEMBIM KOJIOHHAM I'T: TONIIUHA CTEHOK, CJIE/IbI
PKaBYUHBL, COCTOSTHUE CBAPHBIX IIBOB, YCTAJIOCTh
MaTepuand. B CpaBHEHUU C MOJEJIBIO OOJIBIIMHCTBO
06PA31I0B BEJIO CEOsI TAK, KAK U OXKU/IAJIOCh, 4 UYTO
KA4CAETCA YCTATIOCTU MAaTEPUAIA, TO OOPA3IIbI
TIOKA3aJIU CE6s1 Ty UIIIE, YEM MOJICIb.

Ilo pe3ynbraTaM NCHBITAHUM MOXKHO IATh IATh
pexoMeHaa U 1ist XpaHeHus I'T:

* YKDPBITHUE KaTyIIKH,

* IIOKPBITUE BHYTPEHHEN 1 BHEIIHEN IIOBEPXHOCTEN
TPyObI CIEUATIBHBIMUA COCTABAMU,

* 33Ka4YKa MHEPTHOTO I'a3d BHYTPb TPYOBI;

* MHIHOUPOBAHUE;

* 3aKyINOPKA CBOOOJHBIX KOHIIOB TPYOBDL

31 Mepbl TOMOryT coxpanuTb 'HKT B enoctu
WA KAK MUHHUMYM CHU3UTD BEPOSTHOCTb KOPPO3UH.

B cBOoeM TpeTheMm Joknaie «THIIBI OTKA30B
T'HOKO¥ TPYyOBI» KSpPHOH BbI/IE/TNII OCHOBHBIE
MIPUYUHBI OTKA30B, CaMas PACIIPOCTPAHEHHAA U3
KOTOPBIX — OTKA43 IO MPUYHUHE YCTAIOCTU MATEPUAIIA.
BbLIM IPUBEAEHBI M HAIVIATHO IPOUJLIIOCTPUPOBAHEI
HAUOO0JIEE TUIINYHBIE IIPUMEPBIL, 4 TAKXKE
PacCMOTPEHBI OCHOBHBIE MEXAHHU3MBL, IIPUBOJAIIAE
K IECTPYKLIUU TPYOBI. TAKOBBIMH, COIJIACHO
CTATUCTUKE, ABIAIOTCA O6PA30BAHNE KOPPOIUU
(42% cmyuaaes B 2015-2016 roax) 1 MEXaHUYECKHE
MHOBPEXACHUA (27% CITy4aEB).

Koppo3us B OCHOBHOM BO3HHUKAET TNOO U3-34
MHKPOOHOT'O BO3ICHCTBH S, IMOO IIOJ| BIUSIHUEM
KUCJIOTEL B iepBoM cityvae Ui NIPeJOTBPAIIEHU A
OTKA430B HY>KHO UCIIOJIb30BATb TOJIBKO CBEXKYIO
BOZY WUJIU JOOABJIATE OAKTEPUILIM/IBL. BO BTOpOM
ciy4ae CaegyeT NIPUMEHATE UHTUOUTOPBI
KOPPO3UN. MEXAaHUYECKHUE IIOBPEXJEHHUA, KAK
IIPABUJIO, OSBJISIIOTCS IMOO MU3-34 MyCOpPa, IMOO
IIPH HECOOIIOAEHNH IIPABHJI SKCIUTYATALIAN
060PYLOBAHMSL.

K oTKazaM MOTYT IPUBECTH TAKKE
IIPOM3BOACTBEHHBIE JE(PEKTHL: AEPEKT CBAPHOI'O 1IBY,
paccioeHue CTany, IOBPEXKACHHE IOBEPXHOCTH
I'HKT npu HENPAaBHIILHOM OOPAIEHNH, TPEXKIC
Bcero nepemotke. Komnanus NOV Quality Tubing

CTPEMUTCA MUHUMHU3HUPOBATH TAKOT'O PO/JA TPUYHHBI.

MeHepxep 110 IPOAAKaM KOMIIaHUU Tenaris
T.P. CabUTOB BBICTYIINII C JOKIa7I0M IIpHMEeHEeHHe
HOBO¥ TEXHOJIOT'HH IIPONU3BOACTBA THOKHX
TpyO (I'T) B HOJIEBHIX OIIEPAITUAX 1 HOBBIH
kiacc I'T 111 yIydieHH A Ka9ecTBa padoT C
cogepsKaHHEM CEPOBOAOPOAA», [TOCBAIICHHOM
Blue Coil® — npeMuyM-IpOayKTY KOMIIAHHU .

Blue Coil® — 310 rubkue Tpyobl IPEMUYM-KIACCA.
JanHas TexHonorus 6epet Hadasno ¢ 2015 roga. Ee
Pa3BUTHE CBA3AHO CO BCE GOJIBbIINM YCIOKHEHUEM
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LNS CHUXKEHUNS CKOPOCTU
KOPPO3UM BHYTPUCKBAXKMHHOTO (BTt eltrete s
obopynoBaHUs.

The use of acid corrosion
inhibitors is a universal method
to reduce the corrosion rate of
downhole equipment.

"Types of CT failures" Carrion identified the
main causes of failure, the most common of which
is failure due to fatigue. The most typical examples
were illustrated, also the basic mechanisms leading to
the destruction of the tube were considered. These,
according to statistics, are corrosion (42% of cases in
2015/2016) and mechanical damage (27% of cases).
Corrosion mainly occurs either due to microbial
effects, or under the influence of acid. In the first
case, only fresh water should be used or bactericides
added to prevent failures. In the second case, corrosion
inhibitors should be used. Mechanical damage, as a
rule, occurs either because of debris, or if the rules for
operating the equipment are not observed.
Failure can also be caused by manufacturing defects:
weld defects, steel

stratification,
MpuMeHeHne MHIMbUTOPOB
- damage to the
KNCITOTHOM KOPPO3UM SIBNISIETCS [Pt
YHMBepCanbHbIM METOAOM coiled tubing

from improper

predominantly,
spooling. NOV
Quality Tubing
aims to minimize
such causes.

Sales Manager
from Tenaris
T. Sabitov made a presentation on "The use of new
technology for the production of CT in field
operations and a new class of CT for improving
the quality of works with hydrosulphuric
content", which revolved around Blue Coil® —

a premium product by the company.

Blue Coil® is a premium CT. This technology dates
back to 2015. Its development is associated with the
increasing complexity of coiled tubing technologies,
requiring CT to be able to perform under high pressure,
with significant content of hydrogen sulphide, acids,
carbon dioxide, with high reliability requirements for
the equipment.

The main difference of Blue Coil® from conventional
CT is, first, in the improved chemical composition
of the steel and, secondly, in the new heat treatment

Tumyp Cadbumoa

Timur Sabitov




KOJITIOOMHI'OBBIX TEXHOJIOI'HH, TPEOYIOIUM
T'HKT, HO3BONAIOMUX PabOTATH B yCIOBUAX
BBICOKOT'O JABJICHUS, 3HAUUTEIBHOT'O COJICPXKAHU S
CEPOBOJIOPOAA, KUCIIOT, YIVIEKUCJIOTO I'a3a, KOT/a

K OOOPYAOBAHUIO IPEBABIACTCA TPEOOBAHUE
0COOOH HAJAECKHOCTH.

OcHosHOe otinuue Blue Coil® oT cTangapTHBIX
I'HKT cOCTOMT, BO-TIEPBLIX, B YIYYIIEHHOM
XUMUYECKOM COCTABE CTAJIH U, BO-BTOPBIX, B
HOBOM ITPOLIECCE TEPMOOOPAOOTKHU, B PE3YILTATE
KOTOPOI'O NPOUCXOAUNT MOJTHASA METAJTYPrUdeCKas
Tpancpopmanus I'T (M3MEHEHUE MUKPOCOCTABA
TeJa TPYOBI, CBAPHBIX IMIBOB, KOCBIX CBAPHBIX IIIBOB).
ITpu 3TOM HCUe3a€T 3PPEKT KOCBIX CBAPHBIX
LIBOB, IIPOBOLUPYIOIIUI JOIIOJIHUTEIBHBIN U3HOC,
u HaZexxHOCTh I'T BogpacTtaer B 2—4 pasa. Beuio
MPOBEAEHO OOIBIIOE KOMTUYECTBO IKCIIEPUMEHTOB,
KOTOPBIE ITOKA34JIH, YTO B [IOJIEBBIX YCJIOBUAX CPOK
ciy>k0b1 Blue Coil® 1o yeTsIpex pas BhIIIE, UEM Y
cranaaprao THKT.

«O xXapaKTepe KOPPO3ZHOHHBIX IIPOLECCOB
H HHI'HOHPOBAHHUH KOPPO3HH THOKUX TPYO»
OBLIIO AOJIOKEHO JoeHTOM J1.D. [[aBIe TIMUMHON 1
MaructrpanTom K.B. MIbKOBBIM, IPEACTABUTENAMU
HOL] [ IpombicioBast xumusi» PI'Y Heptu 1 raza
(HNY) nmenu .M. I'yOKHHA.

IIpyuMeHEHNE MTHTUOUTOPOB KUCJIOTHOM KOPPO3UU
ABJIAETCS YHUBEPCAJIBHBIM METOJIOM JIJIs1 CHUKEHU A
CKOPOCTH KOPPO3UU BHYTPUCKBAKUHHOTI'O
060pynoBaHud. K MHI'H6UTOpaM KOPPO3HH B
KUCJIOTHBIX CPEIAX OTHOCATCS OPraHUYECKUE
T€TEPOATOMHBIE COEJUHEHUSA, AKTUBHOCTD
KOTOPBIX ONPEJETAETCS aICOPOLIUEN MOJIEKYJIBI
WHIHOUTOPA HA TIOBEPXHOCTH MeTasIa. CTENEHD
MOKPBITHS METAJLIA CJIOEM UHTUOUTOPA, B CBOIO
o4depeb, 3aBUCUT OT TEMIIEPATYPI, KOHLIEHTPAIIUHA
WHIHOUTOPA ¥ BDEMEHHN KOHTAKTA C METAJIJIOM.
BakHYIO POJIb UTPAET U XAPAKTEP METATTIMYECKOTO
060PYIOBAHUA, IPEXK/IE BCETO €TI0 XUMHUYECKUI
COCTAB.

B HOLI [ IpOMBICTIOBASI XUMUSI» ObLIIA UCCIEAOBAHA
3(PPEKTUBHOCTD PA3IMYHBIX IPOMBIIIIEHHBIX
UHIUOUTOPOB KOppo3uu: COHKOP-9510(K),
HATIOP-KB, «Xemukc-UK», <MTHBOI-2A», «IHBOJ-2B»,

Pon Knapx
Ron Clarke

HabniopaeTca oT4eTNMBbIN
TPEHZ Ha YCNIOXXHEeHMe
ornepaumi, BbINONHAEMbIX
¢ 'HKT. Ecnn oTHOCUTENbHO
HefaBHO 3TO B abCONOTHOM
OonblUMHCTBE ObINN
NPOMbIBKW, OCBOEHWE

C a30TOM 1 0OpaboTKM
NpPW3aboMHOM 30HbI
nnacrta, To B HacTosiLLee
BPEMS B aBaHrapA BbiLLIM
TaKue CJIOXHble paboTbl,
Kak ppe3epoBaHue,

pe3ka MHKT, nepdopaums
rMApPOMNecKoCTpyrHas

M KNnaccnyeckasi, Ho Ha
KONTIOOUHIe, NOBUNbHbIE
pPaboTbl, CNYCK NOA3EMHOMO

obopynoBaHus,
reopusnyeckme
NCcCnefoBaHNS CKBaXMH.

There is a distinct trend in
the complexity of operations
performed with coiled
tubing. While relatively
recently this predominantly
meant washes, development
with nitrogen and
bottomhole treatment,

now such advanced works
come to the forefront as
milling, cutting of coiled
tubing, sand-jet blasting and
conventional perforation,
fishing operations, downhole
equipment delivery, and well

logging.

process, as a result

of which a complete
metallurgical
transformation of the
CT occurs (change in
the microstructure of
the tube body, welds,
oblique welds). This
eliminates the effect of
oblique welds, which
caused additional wear,
and the reliability of CT
grows 2—4 fold. A large
number of experiments
were carried out, which
showed that in the field
conditions the service
life of Blue Coil® is up to
four times higher than
that of standard coiled
tubing.

"The nature of
corrosion processes
and the inhibition
of corrosion of CT"
was presented by
Associate Professor
L. Davletshina and
master student

K. Ilkov from "Industrial
Chemistry" facility of the
Gubkin Russian State Oil

and Gas University.
The use of acid
corrosion inhibitors is
a universal method to
reduce the corrosion
rate of downhole
equipment. Corrosion
inhibitors for sour
environments include
organic heteroatom

compounds whose activity is determined by the

adsorption of the inhibitor molecule on the metal

surface. The extent of coating of metal by the inhibitor

layer, in turn, depends on the temperature, inhibitor

concentration and contact time with the metal.

An important role is played by the nature of metal

equipment, primarily its chemical composition.
"Industrial Chemistry" facility studied the

efficiency of various industrial corrosion inhibitors:
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SONKOR-9510 (K), NAPOR-KB, Chemix-IC, Invol-2A,
Invol-2B, VNPP-2-B, Katasol 28-3, SNPCH-6438A,
NJ-100 in sour environments using a 15% hydrochloric
acid solution. Inhibitors were added to the composition
in the concentration recommended by manufacturers —
0.3%. Samples were held in the test solutions for
24 hours, the corrosion rate was determined by
gravimetric method.

Tests revealed that the corrosion rate of CT steel
A-6006 in uninhibited 15% HCl is 21.4 times lower than

} that for St3kp steel (8.76 m?/h). However, despite the
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BHIIIT-2-B, <Kartacosn 28-3», CHIIX-6438A, NJ-100

B KHUCJIOTHBIX CPEaX HA OCHOBE pacTBopa 15%-11
COJISTHOM KUCJIOTBL. THTHOUTOPBI JOOABIIAIUCH

B COCTA4B B PEKOMEH/IyEMOI TPONU3BOJUTEIAMHU
KOHIeHTparuu — 0,3%. O6pa31ibl BBIJICPKUBAIHCH B
UCCIIEAYEMBIX PACTBOPAX 24 4, CKODOCTb KOPPO3UU
ONPENEIISAIN IPABUMETPUYECKUM METOJIOM.

HiccnefoBaHus MTOKA3a/IH, YTO CKOPOCTh KOPPO3UHU
CTaJIH TUOKOI TPYOBI A-606 B HCHHI'MOUPOBAHHOL
15%-11 HCI B 21,4 pa3a MEHBIIIE 3TOT'O ITOKA3ATENA
Jutst crasu Cr3Ki (8,76 M?/4). OMHAKO, HECMOTPST Ha
OOJBIIYIO YCTOMYUBOCTD K KUCJIOTE CTAIA THOKOU
TPYyOBL, 3aIUTHBIN 3(PPEKT MHIUOUTOPOB (52,1—
74,9%) oKazancs xXyxe, yeM iy CT3KIL s COCTaBOB
C UHTUOUTOpPaMHU «MTHBOJI-2A», <1 IHBONI-2B», BHIIII-2B,
«KaTacon-28-3» CKOpOCTb KOPPO3UU OKA3AJIACH BBIIIE
MPEEIBHO JOITYCTUMOIM HOPMBI 0,2 T/M* 4.

CHUIKEHUE KOHIIEHTPAIIMH UHTUOUTOPOB 710 0,1 1
0,05% O3BOINJIO MOBBICUTD 3AIUTHBIN 3P HEKT 151
NJ-100 o 80,8%. st 06pasiioB HATIOP-KB, «<XeMHukc-
WK, <MIHBON-2A», «<ITHBOI-2B> CKOPOCTH KOPPO3UU
pOCiIa CO CHUKEHHUEM KOHLIEHTpaLuu. [Tpu
NOHMWXEHHOM KOHIIeHTpanuu BHITII-2B ckopocTb
KOpPO3UU Jaxe BbIpocia B 1,88 paza, uem giia 15%-11
HCl 6e3 nHrubutopa.

JanpHENIINE UCCIIETOBAHM S ObIJIN HAIIPABJICHBI
HAa OLIEHKY CKOPOCTH KOPPO3UH IIPH 3 9ACAX,
XAPAKTEPHBIX /IS IPOBEACHU PA6OT HA CKBAXKUHE.
B pesynprare uarudurops CHITX-6438 (A) 1
NJ-100 nokasanu 3amuTHBINA 3PPeKT 94,0-95,1%.
OTHOCHUTEIBHOE U3MEHEHUE CKOPOCTH KOPPO3UU
Pa3IUYHBIX MHTUOUTOPOB Yepes 3 U 24 vaca
MOJKET YKA3bIBATh HA PA3IUYHYIO 4/JCOPOIIMOHHYIO
CIIOCOOGHOCTb H, CJIEAOBATEIBHO, PA3TTUYHYIO
XUMUYECKYIO IPUPOAY UHTUOHUTOPOB.

Poccuricknit HE(PTEra30CEPBUCHBIA PBIHOK
C HETEPIIEHUEM XKJET OTKPBITHA HOBOI'O
MIPOU3BOACTBA TMOKON TPYObL. O6 3TOM
MHOI'OO6EIIAIONIEM IIPOEKTE paccKa3an PP.

Canpgees, AUPEKTOP 110 npogaxam, OO0
«DHTeNbCCIeTpyOMalil», B Ioka/e <IpeboBaHmsI,
IIpebABIsIEMbIC K KOITIOOHHIY IIPH
COBPEMEHHOM COCTOSAHHUH PBIHKA, X

METOABI KOHTPOJIA KA4E€CTBA BBIITYCKA€MOH
IIPOAYKIHH IIPH OPTAaHHU3AIHMH HOBOT'O
IIPOM3BOACTBA>.

JOKIaJYHUK NOAPOOHO OCTAHOBUJICS HA TOM, KAK
JAUHAMHYHO Pa3BUBAETCA PIHOK yciIyr THKT B
Poccun u crpanax CHIL B nocieHee AecsaTHiIeTue
HE TOJIBKO HENIPEPBIBHO POC OO'BEM OIIEPALIIIL, HO U
YBEJIMYHBAJICS €KETOHBIN IIPUPOCT X KOJINYECTBA,
COCTABHBUIUI B NOCIENHUM ITIeproy 15—-18% B rof.
YTO KacaeTcs reorparuyecKkoro pacipeieaecHus
priaka 'HKT, To 80% ¢noTtos gerctsyeT B Poccuy,
34TEM CO 3HAYUTEIbHBIM OTCTABAHUEM UAYT
Kazaxcran, TypkMeHUCTaH U YKpanHa. Habmopaercs
OTYETIIUBBIN TPEH/, HA YCJIOXKHEHHUE OIIEPALINT,
BbIoTHAEeMbIX ¢ THKT. Eciu oTHOCUTENBRHO HEJTABHO
3TO B 26COJIIOTHOM OOJIBIIMHCTBE ObLJIN IIPOMBIBKY,
OCBOEHHME C 430TOM U OO6pabOTKHU IPU3a60MHOM
30HBI [1J1ACT4, TO B HACTOSIIEE BPEMS B ABAHT AP/,
BBIIJIU TAKHE CJIOKHBIE PA0OTHI, KAK (ppe3epoBaHUE,
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high resistance to acid of CT steel, the protective effect
of inhibitors (52.1-749%) turned out to be lower than
for St3kp. For compositions with inhibitors Invol-2A,
Invol-2B, VNPP-2B, Catasol-28-3, the corrosion rate
was higher than the maximum allowable rate of

0.2g/m*h.

Reducing the concentration of inhibitors to 0.1 and
0.05% allowed increasing the protective effect for NJ-
100 up to 80.8%. For NAPOR-KB, Chemix-IC, Invol-2A,
Invol-2B, the corrosion rate increased with decreasing
concentration. At a lower concentration of VNPP-2B,
the corrosion rate even increased 1.88-fold re that for

15% HCl without an inhibitor.

Further studies were aimed at assessing the rate
of corrosion at 3 h, typical for wellworks. As a result,
inhibitors SNPCH-6438(A) and NJ-100 demonstrated
a protective effect of 94.0-95.1%. The relative change
in the rate of corrosion of various inhibitors after 3 and
24 hours may indicate different adsorption capacity
and, consequently, different chemical nature of the

inhibitors.

CoBMmelLEeHMe KNCIOTHOIo
pa3pbiBa C 3aKpenfeHnem
NPOTPaBNEHHbIX TPELUMH
NpPOoMNMNaHToM NyTem
nocrefoBaTeNlbHOM 3aKavkm
KMCJIOTHOrO COCTaBa U
CMec C NPOoNnaHToOM
CnocobCTBYET CTUMYNALIAN
HWU3KOMPOHULLaEMbIX

Kap6OHaTH bIX KOJIJ1IEKTOPOB.

Combining acid fracturing
with securing developed
fractures with proppant by
consequent injection of acid
composition and proppant
mixture provides stimulation
of low-permeability
carbonate reservoirs.

The Russian oil and
gas service market is
looking forward to
the opening of a new
CT production. This
promising project was
at the core of the speech
“Requirements for
coiled tubing under
the current market
conditions, and
methods of quality
control at the newly
set-up production
facility" by R. Saldeev,
Sales Director,
Engelsspetstrubmash
LLC.

The speaker dwelled
in detail on the
dynamically developing
market of CT services
in Russia and CIS

countries. In the last decade, not only has the volume
of operations grown continuously, but the annual
increase in their number has also grown, recently
amounting to 15—18% per year. As for the geographic
distribution of the coiled tubing market, 80% of fleets
operate in Russia, with Kazakhstan, Turkmenistan and
Ukraine lagging far behind. There is a distinct trend in
the complexity of operations performed with coiled
tubing. While relatively recently this predominantly
meant washes, development with nitrogen and
bottomhole treatment, now such advanced works
come to the forefront as milling, cutting of coiled
tubing, sand-jet blasting and conventional perforation,
fishing operations, downhole equipment delivery,

and well logging. All these changes contribute to the
evolution of the requirements from coiled tubing
users — CT buyers. The technological sophistication

of operations logically leads to an increase in the



peska 'HKT, nepgopanys ruiponecKoCTpyiHas
U KJIACCUYECKASL, HO HA KOJITIOOWHTIE, IOBUJIbHBIE
PabOTEL, CITYCK NOA3EMHOIO OOOPYAOBAHUA,
reo(pU3nIeCKUE UCCIIEJOBAHNS CKBAXUH. Bee 3T
M3MEHEHHS CIOCOOCTBYIOT 3BOIIOIUH TPEOOBAHUNA
MIOJIb30BATEJIEN KOJNTIOOMHIA — IIOKyNaTE e
I'HKT. TeXHOJIOTHYECKOE YCAOKHEHHUE ONEPALTAN
JIOTUYHO BEJIET K NOBBIIEHUIO TPEOOBAHUI
K IIPOYHOCTHBIM XaPAKTEPUCTHUKAM TPYOBI,
KOTJ]a BO ITIABY YIVIA TIOCTENIEHHO CTABATCS
HAJIE’KHOCTD U IIPEJICKA3YEMOCTDb» IIOBEACHUSA
I'HKT, mO3BOIAIOMINE INITAHUPOBATD 3aKYIIKY
HEOOXOAMMOI'O KOJIMYECTBA TPYO HA ONPE/IE/ICHHBIIN
nepuos. BakHbIMU (PAKTOPAMU ABIAIOTCA TAKKE
CHMIKEHHE HETTPOU3BOJUTEIBHOI'O BDEMEHH HA
cmeny/nepeMoTKy 'HKT nnu, 9To emie Xyxe, Ha e€
U3BJICYEHUE U3 ABAPUNHOU CKBAKMHBDL

BBLIH BBIJIEJIEHBI ITTABHBIE (DAKTOPEL, KOTOPBIE
MO3BOJAIOT IPOU3BOJUTEIIIO JOCTUYD XKETTAEMOT'O
KauecTBa BeityckaeMmor 'HKT: kagecTBO
HCIIOJIb3YEMOT'O CBIPBSA (IITPHUIICA), CTPOrOE
COOIIOAEHNE TEXHOJIOT MY IMTPOU3BOACTBA HA BCEX
ITANAX, TIIATEIbHBIA KOHTPOJb HA KAXKJA0U CTAIUH,
BKJIIOYAs (PUHATIBHBIE MEPOIIPUATHA HA CEPBUCHOM
Y4YACTKE, JUAJIOT C ITIOKYTIATETIEM TPYOBI, MOCTOAHHASA
JBYCTOPOHHSA CBA3b HA MIPOTAKEHNH BCETO CPOKA
ucnonbzosanusa THKT.

Kaxx b1t TpOM3BOJACTBEHHBIIN (DAKTOP ObLI
OXAPAKTEPU30BAH B OT/IEIbHOCTH. bblI1O

requirements for the strength characteristics of the
tube, when the reliability and "predictability" of coiled
tubing behavior gradually becoming paramount

to allow for planning the purchase of the required
amount of tube for a certain period. Important factors
are also the reduction of downtime time for the
replacement/rewind of coiled tubing or, worse, for its
extraction from the emergency well.

The speaker identified the key factors, which allow
the manufacturer to achieve the desired quality of the
coiled tubing: the quality of the raw materials used
(strips), strict adherence to the production technology
at all stages, careful monitoring at each stage, including
final events at the service site, dialogue with the buyer,
constant two-way communication throughout the life
of the coiled tubing.

Each production factor was characterized separately.
It was noted that the process is controlled at all stages
by modern computer and diagnostic technologies.
Using the pyrometers and thermal cameras, the
welding area is constantly monitored by intelligent
control systems, the heating of induction welding is
regulated, as well as the annealing of the longitudinal
weld and subsequent normalization of the tube body
during rolling.

It is very important to ensure high-quality oblique
welding of the strip. Enter radiographic control
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OTMEYEHO, YTO Ha BCEX TANAX IIPOIIECC
KOHTPOJIMPYETCS C IOMOIIIBIO COBPEMEHHBIX
KOMIIBIOTEPHBIX U JUATHOCTHUYECKHX
TEXHOJIOTH. C IIOMOIIBIO ITMPOMETPOB U
TEpPMOKaMep 06J1ACTb CBAPKU HAXOAUTCS TTOJT

MprmMeHeHne HagyBHbIX MHOrOPAa30BbIX MAKEPHbIX
CUCTEM 3apeKOMeHA0BasIo ceds Kak OfHO U3
NepCreKkTUBHbIX PELLUEHWUM MO CeNeKTUBHOMN
CTUMYNALMN FOPU3OHTASIbHbIX CKBAXXMH C OTKPbITbIM
(HeobcaxxeHHbIM) CTBOSIOM.

MOCTOAHHBIM HAOIIOAEHUEM UHTEJIEKTYAIbHBIX
CHCTEM YIIPABJIEHUSA, IPOUCXOAUT PETYIUPOBKA
HArpeBa UHAYKIIMOHHOU CBAPKH, 4 TAKKE
OTKUT'A IIPOJOJILHOTO MBA U MOCJIEAYIOMEHN
HOPMAJIU3ALIMH TEJIA TPYOBI IIPU ITPOKATE.

O4eHb BaKHBIM ABJISAETCA OOECIIEYUEHUE
KAa4E€CTBEHHOM KOCOM CBAPKU LITPUIICA. 3[1€Ch HA
MOMOIIb IPUXOANUT CUCTEMA PAAUOTPAPUIECKOTIO
KOHTPOJIS 32 CBAPHBIMU IBaMu. Ll posoi
KOMIUIEKC PAIUOTrPA(PUIECKOTO KOHTPOJIA MO3BOJISAET
MOJYYUTh MOMEHTABHBIM CHUMOK 96X96 MUKPOH,
UCKIIOYAIOTCA OIPAHUYEHHNS 10 YyBCTBUTEIbHOCTU
TUJIEHKHU U (POCPOPHBIX MIACTHUH, COOTBETCTBEHHO,
MOBBIIIAETCA CKOPOCTD NPOoLecca. JJONOTHUTENBHO
MOJKHO TAKKE UCIIOJIb30BATh KJIACCUYECKUE
MAarHUTOIIOPOIIKOBBIE U KAITHJUIAPHBIE METO/bI JIJIA
OGHAPYKEHUSI MUKPOTPEIUH U PAKOBHH.

CleyIommuM IaroM Ipy KOHTPOJIE ABJIAETCSA
YJIBTPA3BYKOBOM I€(PEKTOCKOI BEICOKOT'O
paspemenna. OCHAIEHHBINA (PA3UPOBAHHBIMHA
AHTEHHBIMH PEIIETKAMH U IUPPOBOH
(HOKYCHPOBKOI1, OH ITO3BOJISIET C BBICOKOH TOYHOCTBIO
BBISABJISITD IE(DEKTHI MATEPHAJIA U HEJOCTATKHU
CBapHOT'O IIBA.

OueHb BA)KHBIM KOMIIOHEHTOM CHCTEMBI KOHTPOJIA
ABJIAETCS BUXPETOKOBBIH Je(EKTOCKOIL. OH
06€eCneunBaET IOTOYHBIN KOHTPOJIb CBAPEHHOH
TPYOBI, PACIIO3HABAHUE TPEIIUH, BKIIOUEHUH,

Application of inflatable reusable 2-packer systems
proved to be a step-ahead solution for selective
stimulation of horizontal open-hole wells.

system for welds. The digital radiographic control
complex makes it possible to obtain a snapshot of
96x96 microns, the sensitivity limitations of the film
and phosphor plates are eliminated, and hence, the
speed of the process is increased. In addition, classical
magnetic particle and capillary methods can also be
used to detect micro-cracks and caverns.

The next step in monitoring is the high resolution
ultrasonic flaw detector. Equipped with phased array
antennas and digital focusing, it allows accurately
detecting defects in material and faults of the weld.

An important component of the control system
is the eddy current flaw detector. It provides in-line
inspection of the welded pipe, revealing cracks,
inclusions, caverns and impurities on the surface and
in the body of the pipe. A separate sensor checks the
longitudinal weld, the ring sensor checks the entire
body of the tube. Due to the high accuracy of this
device, the API 58T requirements are twice as overshot.

In the service area, the pipe segments detected
by the instruments are checked manually using the
classic methods of nondestructive testing, both with }
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PAKOBHH U HENIPOBAPOB HA TOBEPXHOCTHU U B TEJIE
TPy6bl. OTAEIBHBIN JATYHUK TECTUPYET NPOJOIBHBIIN
OB, KOJIBLIEBOK CEHCOP TECTUPYET BCE TEJIO TPYOBLL.
biarofaps BBICOKOHM TOYHOCTH 3TOT'O IIPHUOGopa
TpeboBaHUA CTaHAapTa API 5ST npeBBIIAIOTCSA B 1BA
pasa.

Ha cepBUCHOM y4aCTKE BBISIBJIEHHBIE aBTOMATUKOHN
CETMEHTHI TPYOBI IPOBEPAIOTCSA B PyYHOM PEKUME
KJIACCUYECKUMHU METOAAMH HEPAZPYIIAIOIETO
KOHTPOJIS, KAK MATHUTOIIOPOIIKOBLIM
U KalTWJUJIAPHBIM, TAK 1 BBICOKOTOYHBIM
VIIBTPA3BYKOBBIM JE(PEKTOCKONIOM «OJIMMITYC».
JIONOIHUTENBHO IPOU3BOAATCA CTAHIAPTHHIE
MEPONPUATHUS IO NMOATOTOBKE KOITIOOMHI'A K
OTI'PY3Ke: IPUBAPKA (PUTHHTIA U €TO AE(PEKTOCKOMNNUS,
34MOJHEHUE TPYOBI BOJOI C TOCIEAYIOMIEH
ONIPECCOBKOI, TPOKAYKA HUHTUOUTOPA KOPPO3UU
Y AaHTU(PPU3A, OTAYBKA C 3ATIOJTHEHHUEM A30TOM U
YITAKOBKA.

KomruiekcHoe IIPUMCHCHHMC OITMCAHHBIX MECTOJIOB
MPOU3BOJCTBA, KOHTPOJIS U IPOBEPKHU KAYECTBA
npu npoussoacTse 'HKT no3BonsieT 1o0CTHYb
TMOCTABJIECHHOU IIC/IX — BBIITYCKATb KAYCCTBCHHYIO 1
HA4/ICKHYIO TPYOY.

rPn HE CAAET NO3MLUVA

HprHenH A KOH(PEPEHINA, KAK U HECKOJIBKO €1
NpPeAIIEeCTBOBABIINX, BHOBb IIOATBEPU/IA BBICOKYIO
BOCTpeO6OBAHHOCTD TexHOoruu I'PI1 B Poccum.

3amecturenb HadaipHUKA LITP OOO «TarpaC-
PemCepsuc» M.B. ®ajieeB O3By4YNII JOKIA[]
«ACIIOJIB30BaAHHE COBMENIEHHOH TEXHOJIOTHH
«KHICJIOTA — IIPOIIAHT> HA KAPOOHATHBIX
OTIOKEHHUAX NPHU nIpoBeaeHuH I'PID.

IIpuMeHeHnEe OOPaAbOTKU NIPU3A00MHOM 30HbI
KHUCJIOTHBIMH PACTBOPAMHU WJIH KJIACCUYECKOTO
KHUCJIOTHOT'O Pa3pPbIBa KAPOOHATHBIX KOJUIEKTOPOB
JlaJIEKO HE HA BCEX OO'BEKTAX 3(PPEKTUBHO.

DTO OOBIACHAETCS YACTUYHBIM 3aKPBITUEM
(«CXJIONBIBAHHMEM») CO3/IAHHBIX U IIPOTPABICHHBIX
KUCJIOTOH TPEIMUH H3-32 HU3KUX IIACTOBBIX
JaBJICHU.

CoBMeneHre KMCJIIOTHOTO Pa3pbiBa C
34KPEIJIEHUEM IPOTPABIEHHBIX TPEIIUH
MNPONITAHTOM IIYTEM HOCJIEJOBATENBHOM 3aKAYKHU
KHUCJIOTHOT'O COCTABA U CMECH C ITPOIITAHTOM
CIIOCOGCTBYET CTUMYJIALIMHA HU3KOIIPOHUIIAEMBIX
KapOOHATHBIX KOJUIEKTOPOB C HU3KUMU
MJIACTOBBIMM JJABJICHUSIMH U IIO3BOJISIET BBECTU B
PEHTAOEIBHYIO PA6OTY CKBAXKUHBI, HA KOTOPBIX
WHBIE METO/ABI MHTCHCU(DPHUKALIUHN JOOBIYH OKA3AJIUChH
HE3MPEKTHUBHBDL

Ban30CTh BOJOHOCHBIX IJIACTOB OI'PAHUYUBACT
IIPUMEHEHUE TEXHOJIOIMHU. MUHUMU3AIUEN
JaHHOI'O HEI'ATUBHOI'O (PAKTOPA CTAJIO IPUMEHEHUE
TEXHOJIOTUHU OFpaHI/I‘-ICHI/IH BbICOTBI TpCH_[I/IHbI,
3AKJIIOYAIONIENCA B 3aKA4YKE HA MUHU(PaAKe
CMEIIAHHOM (PPAKLIUHU IIPONITAHTA, IIOAABAEMOI
H4 JIMHEHHOM rejie. D(P@PEKT 3aKII0YACTCS B
3KPAHHUPOBAHUHU BBICOKOIIPOBOJAUMBIX KAHAJIOB,
cBa3bIBAIONINX OO0'beKT I'PIT ¢ HMIKE IeXKAITUMU
BOZOHOCHBIMH IVIACTAMU, YBEJIUYEHUHU PAAUYCA
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amagnetic powder and capillary protocols, and with
a high-precision ultrasonic flaw detector "Olympus".
In addition, there is routine for preparing the coiled
tubing for shipping: attaching the fitting and checking
for faults, filling the pipe with water followed by
crimping, pumping through the corrosion inhibitor
and antifreeze, blowing with nitrogen stripping and
packing.

Comprehensive application of the described
methods of production, control and quality assurance
during the manufacture of coiled tubing allows
achieving the primary goal — producing a high-quality
and reliable tube.

HYDRAULIC FRACTURING IS STILL STRONG

The 2017 Conference once again proved a high
demand for hydraulic fracturing in Russia just like
several previous conferences.

Maksim Fadeev, Deputy Head of CTR, TagraS-
RemService LLC, made a report on Utilization of
acid-proppant technology in carbonate deposits
during hydraulic fracturing.

The application of bottomhole acid treatment or
typical acid hydraulic fracturing is not always effective
in carbonate reservoirs.

This is due to the local closing of fractures that were
formed by acid due to low reservoir pressures.

Combining acid fracturing with securing developed
fractures with proppant by consequent injection of
acid composition and proppant mixture provides
stimulation of low-permeability carbonate reservoirs
with low pressures. This also provides profitable
commissioning of wells where other stimulations
proved to be inefficient.

The proximity of water-bearing formations is a
constraint to the technology. Mitigation of this negative
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factor is provided by the technology of restricting
fracture length based on the minifrac injection of the
mixed proppant fraction delivered by a linear gel. The
stimulation effect is in isolation of high-permeability
channels that connect fracturing target reservoir with
underlying water-bearing reservoirs and enhancement
of drainage area. In some cases there is a restricted




JPEHHUPOBAHMA. BOZHUKAIOT C/Iy4au, KOI/Id UMEIOTCSA
OT'PAHHUYEHHBIE PACCTOSHUSA JJO BOJJOHOCHBIX
TOPU3OHTOB CBEPXY U CHU3Y. IIpH JAHHBIX
OTPAaHHUYEHUAX BO3MOXKHO UCIOIb30BAHUE HOBOM
skuikoCTy I'PIL JTaHHAS )KHUJIKOCTD Pa3PblBa OOIAJACT
MECKOHECYIIEH CTIOCOOHOCTBIO B AT PA3 BBIIIE, YEM
OOBIYHBIE IMHEHBIE TEJIN.

IIpuMEHEHUE HECTAHAAPTHOTI'O ONBITA U
BOBJIEYCHUE HOBBIX XKUJKOCTEN PA3PhIBA U
TEXHOJIOT'HH MO3BOJIAIOT YIEPKUBAT JOOBIYY HE(PTHU
noce nposegenus I'PIT Ha JOJDKHOM yPOBHE.

JupexTop 1o passuTuio 6usHeca OO0 «Takep
Cepsuc» KA. KapuMOB BBICTYIINII C JOKJIAZ0M
JIpruMeHeHHue HaJyBHBIX MHOTOPA30BEIX
2-TIAaKEePHBIX CHCTEM JIJIs1 CEJIEKTHBHOM
cTumMyaauuH cksakuH (I'PII/KI'PII/PUAP/
OII3)» B KOTOPOM JJaH4 NTOJJPOOHAS XaPAKTEPUCTHUKA
RITTS — MHOT'OKPATHO YCTAHABIUBAEMON CUCTEMBI
MAKEPOB JIIS CTUMYIALNHA. ONpeieeHbl O6IACTU
€€ MIPUMEHEHN 1 OCOOEHHOCTU KOHCTPYKIU.
OxapaKTEPU30BAHBI OCHOBHBIE KOMIIOHEHTEI
cucteMbl RITTS 1 3Tamel €€ UCMIOIb30BAHUS.
JOKJIAAYUK IPEICTABUII TOJPOOHYIO CXEMY
KOMIIOHOBKH U IPOKOMMEHTHPOBAJ PE3YJIBTATHI
€€ IMIPUMEHEHM B KOHKPETHBIX YCIOBUAX.

BBIJIO OTMEYEHO, UYTO MPUMEHEHHE HA/TYBHBIX

Kamuns Kapumoe
Kamil Karimov

MHOT'OPA30BBbIX ITAKEPHBIX CUCTEM 3aPEKOMEH/JOBAJIO
ce65 KaK OTHO U3 IIEPCIEKTUBHBIX PEIMEHUT 10
CEJIEKTUBHOU CTUMYJIALIMA TOPU3OHTAIBHBIX
CKBaKHH C OTKPBITBIM (HEOOCA’KEHHBIM) CTBOJIOM,
JIaHBbI PEKOMEH/IA1IMHU 110 TpuMeHeHuIo RITTS, B
TOM YMCJIE JIJI IIPOBEJEHUSA PAOOT IO KUCJIOTHOMY
TUAPOPA3PHIBY IJIACTA I OOECTIEYEHU A
CENEKTUBHON OOpabOTKU U ITpU TOBTOPHBIX MCI'PIT
B TOPHU30HTAJIBHBIX CKBAXKUHAX (HEOOCAKEHHBIE
CTBOJIBL), KAK KMCJIOTHBIX, TAK M NPpONNaHTHBIX ['PIT
C IOKJ13/1I0M «YCITEIIIHBIH OIIBIT IIPOBEIECHHU A
CEJIEKTHBHOI'O IIOBTOPHOIO I'PII 110 TEXHOJIOIHH
SpotFrac» soicTynnia H.A. PyieHKo, nHXeHep 1o
peanuzanuu cepBUCHBIX yeayr OO0 «EBC». Bolna
OTMEUYEHA AKTYaJIbHOCTD IIPOBEIEHUA PAOOT IO
nosTopHOMy I'PIT 1 onipejiesieHa X IPpOOAEMATHKA.
Texymuii pOH] CKBAKUH, HA KOTOPBIX IIPOBOJUIICS
MHOTI'OCTAJUMHBIN I'MAPOPa3puIB 11acta (MI'PID),
TpedyeT OCOO0I0 NOAXO/AA B CIy4ae IIOBTOPHOI'O

distance to water-bearing reservoirs from above and
below. In these cases new fracturing fluid can be used.
The proppant-carrying capacity of this fluid is 5 times
higher than conventional linear gels.

The application of unconventional experience and
introduction of new fracturing fluids and technologies
provide maintaining oil production at the required
level.

Kamil Karimov, Business Development Director,
Packer Service LLC, made a presentation on the
Application of inflatable reusable 2-packer
systems for selective stimulation of wells
(Hydraulic and acid fracs, cement squeeze,
bottomhole treatments) that provided a detailed
characteristics of RITTS — reusable packer system for
well stimulation. Field of application and peculiarities
of this assembly were described as well as main
components of RITTS system and stages of operation.
The reporter provided a detailed scheme of the
assembly and spoke about the results of the application
under certain conditions. It was noted that application
of inflatable reusable 2-packer systems proved to
be a step-ahead solution for selective stimulation of
horizontal open-hole wells. The reporter provided
recommendations for the application of RITTS for
both acid and proppant fracturing and selective
treatment during re-fracturing in horizontal open-hole
wells.

N.A. Rudenko, service engineer at EWS LLC, made
a report on Successful case studies for selective
re-fracturing with SpotFrac technology. He
mentioned the importance of re-fracturing and
defined the tasks. Current wells that were treated with
multistage fracturing require special approach for
re-fracturing since it is necessary to conduct selective
treatment of the intervals where re-fracturing would
be efficient. Considering the fact that multistage
fracturing is carried out regularly, the need for re-
stimulation of these wells is growing.

The report includes the SpotFrac system
components, key features and procedures sequence
for conducting re-fracturing. Different modifications
of the SpotFrac tool were presented. Criteria for wells
preparation were defined. The reporter provided a
detailed description of the experience of SpotFrac
operation in two wells, results of the application and
modernization of the technology - design alterations
of SpotFrac tool that enabled the company to apply
this technology in Russia.

Anastasia Mangrova, Sales Manager for Coiled Tubing
and Thru-tubing Services at Weatherford spoke about
ReelFrac Packer & ReelFrac Straddle selective
stimulation technologies, WidePak selective
isolation technology.

ReelFrac Packer technology is a stimulation
operation through tubing/coiled tubing annulus with
coiled tubing in place during one tripping operation.
The technology provides fracturing using ReelFrac
Packer BHA without the need to pull coiled tubing out
of hole.

The reporter presented procedures sequence,
requirements and advantages of this technology.

PROSPECTS
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I'PTI, TaK KAaK HEOOXOIMMO IIPOBOJUTD CENIEKTUBHYIO
CTUMYJISLIAIO UMEHHO TEX HHTEPBAJIOB, HA KOTOPBIX
noBTOpHLIH ['PI1 6yzeT a(ppekTHBEH. B CBA3U C
PETYIAPHBIM BBOJIOM B 3KCILIYATAIIMIO CKBAXKUH C
MTPIT BO3pacTaeT HEOOXOAUMOCTb IPOBEAECHU
HOBTOPHOM MHTEHCU(PHUKAIIUU IIJIACTA HA JAHHOM
(POH/IE CKBAXKUH.

B noxiaze npencTasieH COCTAB CUCTEMBL
SpotFrac, ee Kto4eBble XaPaKTEPUCTUKUA U
AJITOPUTM MIPOBEACHUSA PAOOT IO IOBTOPHOMY
I'PTL. ITpeCTaBIEHBI PA3JIMYHbIE MOAU(DUKALTIN
UHCTpyMeHTa SpotFrac. Onpenenensl KpUuTepuu
MHOATOTOBKHU CKBAXKHH. JJOKIaJUUK NOAPOOHO
PacCKa3aj O KOHKPETHOM OIIBITE IIPOU3BOACTBA
ornepanuu SpotFrac Ha IByX CKBA)KUHAX, O
PE3YAbTATAX IPUMEHEHUA TEXHOJIOTUU U €€
YCOBEPIIEHCTBOBAHUN — KOHCTPYKTUBHBIX
M3MEHEHUAX NHCTPyMeHTA SpOtFrac, MO3BOMUBIINX
a4JalITUPOBATD €I'0 IPUMeHeHHeE B Poccum.

Menemxep no npogaxam ycayr THKT u pemonTa
ckBakuH uepe3 HKT komnannu Weatherford
Anacracusa MaHI'bPOBA BBICTYITHIIA C JJOKJIAIOM
«TexXHOJIOTHH /1A CETEKTHBHOM CTUMYJ/IAIHH
ReelFrac Packer & ReelFrac Straddle,
TEXHOJIOT'HS CEJIEKTHBHOM H30anuu WidePako.

Texnosnorus ReelFrac Packer — 3T0 CTUMYJALINA TTO
MAaJIOMYy 32TPy6y C OTHOBPEMEHHBIM HAXOXK/IECHUEM
I'HKT B CKBa)KMHE 32 OIHY CIIYCKO-TIOJITbEMHYIO
onepanuio. TexHoNIorusa no3posngeT nposectu I'PIT
6e3 nnocnenyromniero uspnedeHus 'HKT 13 CKBaXXUHBI
u ¢ ucnnonbzosannueM KHK ReelFrac Packer.

BpuI pUBEIEH NOPAJOK PA6OT U U3JIOKEHDI
TPpe6OBAHMA /I IPUMEHEHN A TEXHOJIOTUHN U €€
npeumMyecTsd. OCo6yIo aKTyanbHOCTD ReelFrac
Packer npupaeT pacTymui HHTEPEC K IPOBEAEHUIO
nOBTOPHBIX ['PI1.

Cienyromas rexHonorus — ReelFrac Straddle —
crumynsnusa yepe3 HKT/THKT. ReelFrac Straddle —
3TO CUCTEMA CBOEHHBIX ITAKEPOB, CITYCKAEMBIX Ha
padoueti kosioHHe HKT/THKT. Crcrema BbIIEP:KUBACT
npasierue 10 680 armocdep. BbiT TepeyunciieH COCTaB
KHK u nnpuBeieH IOPAIOK padoT.

B nocnegHei yacTu AOKIa/1a ObLIa IPENCTABIECHA
TEXHOJIOI' WA CEJIEKTUBHOU U30JIALIN
HerepMeTuyHOCTH WidePak. DTO cucreMa Iakepos,
KOTOPAs CIIY>KUT JIJIs1 BDEMEHHOM MJIN IIOCTOAHHON

NcnbiTaHns nokasanu 3 hekTMBHOCTb paboTbl
komnoHeHToB KHK, nogTBepxaaemyto
yCneLwHbIM TECTUPOBaHWEM YCTAHOBIIEHHOM
KOMMO3UTHOW MOCTOBOW NPOOKM Ha
MaKcMManbHoe paboyee nasneHue 70 MMa,
Tpebyemoe s yCnewwHoro BbiMoiHeHUs

rmapopaspbiBa nnacra.

Pilot tests proved the efficiency of BHA
components operation that was supported by
successful pressure test of composite bridge
plug at 70 MPa that is a required pressure for
hydraulic fracturing.
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Growing interest to re-fracturing makes ReelFrac
Packer more important.

The next technology is a RellFrac Straddle - well
stimulation through tubing/coiled tubing. RellFrac
Straddle is a 2-packer system that is run in hole on
tubing/coiled tubing. The system withstands pressure
of up to 680 atmospheres. BHA components and
procedures sequence were presented.

The last part of the report was dedicated to the
technology of selective isolation of leakages -WidePak.

Anacmacusa Manzepoea

Anastasia Mangrova

This is a packer system for temporary and constant
isolation of string leakages. This system isolates
intermediate intervals still enabling production
from underlying intervals as well as repair operation
through the inner hole in packer system. WidePak

is installed and pulled out of hole using special tool
during one tripping operation.

Alexander Kazakov, Deputy Head, CT technologies
development department, Bashneftegeophysics, JSC,
spoke about Coiled tubing application during
multi-stage fracturing of horizontal wells.

The number one priority of coiled tubing
department at Bashneftegeofizika JSC group of
companies is the introduction of sleeve-free multistage
fracturing technologies.



HU30JIALIMH HETEPMETUYHOCTH KOJIOHH. C €€ IOMOIIIBIO
MOKHO U30JIUPOBATb IPOMEKYTOUYHBIE UHTEPBAJIBI,
MIPU 3TOM COXPAHSAETCSI BO3MOXKHOCTD IOOBIUHN
U3 HIKEJICKAMUX UHTEPBAJIOB, 4 TAKXKE PEMOHTA
4Jepe3 NPOXOJHOE BHYTPEHHEE OTBEPCTUE MTAKEPHONU
cucteMbl. WidePak yCTaHaBIMBAETCSA U U3BJIEKAETCA C
IIOMOIIIBIO CIIEUHCTPYyMeEHTA 32 opHy CIIO.
3aMeCTUTENDb PYKOBOAUTEIS JCHAPTAMEHTA
I'HKT 00 pa3BUTHIO TEXHOJIOTUH
AO «bamHuedrereopusnka» A.B. Kazakos pacckasan
o npumeHeHnH T'HKT npu mpoBegeHuN
MHOTrOoCcTaguHbIX I'PII B CKBa:KHHAX C
TOPHU3OHTAJTBHBIM OKOHYAHHUEM.
IIpUOPUTETHBIM HAIPABJIEHHUEM ACTTAPTAMEHTA
I'HKT rpynnsl komnanuii AO «bamuedrereopusnka»
ABJIAETCS BHEJJPEHUE CEPBUCA 6€3MY(DTOBBIX

U

Alexander Kazakov

TexXHOonorum MI'PII.

[ peanusanu JaHHOHN TEXHOJIOTUH ObLIIO
CIIPOEKTUPOBAHO U 3aAKYIUIEHO YHUKAJIBHOE
060PYJOBAHUE, HE UMEIOIIEE AHAIOTOB Ha
POCCHUICKOM HE(PTECEPBUCHOM PBIHKE, B YUCJIE
KOTOPOI'O MOKHO BBIJIEJIUTh KOJITIOOMHIOBYIO
YCTAHOBKY C ITOBBIIIEHHOM EMKOCTBIO PA0OYETO
6apabana (5300 METPOB 'MOKOU TPYOBI JUAMETPOM
50,8 MM mut 6800 METPOB F'UGKOM TPYOBI
JauameTpoM 44,45 MM), HACOCHYIO YCTAHOBKY,
CIIPOEKTUPOBAHHYIO HA 3aKa3 U IPEACTABJISAIOLIYIO
COOO¥ MOJIHBIN KOMILJIEKC JIJIS1 IPOBEACHUS
TUAPONECKOCTPYHUHOM nepdopanmu (4sa
LEMEHTAXXHBIX HACOCA, 3AMEMTUBAIONIAA CUCTEMA
U OJIEHIEP MAJION IPOU3BOAUTEIBHOCTHA HA OJTHOM
maccy). [llectHagnarb EAMHALL TEXHUKH, BXOAAIIEH B
cocras gioTa THKT, TO3BOJISIIOT BBIIIOJHATD PAOOTHI
JIIO60M CJIOKHOCTH 6€3 IPUBJICUYCHU S CYOIIOAPSAHBIX
OPraHU3AIINH.

Ha cerogjHAmHNN ICHb ObLJIN YCIICITHO
BBIIIOJIHEHBI pab0oThI ¢ ipuMeHeHreM KHK; B
COCTAB KOTOPOU BXOAUT I'PONECKOCTPYMHBIN
nep@dopaTop U MAKEP-OTCEKATED JJI1 U30JIALINN
HIDKEJIEKAINX MHTEPBAJIOB I'MIPOPA3PhIBA
nacra (texnosorus I'PIT o 3arpy6HOMY
HPOCTPAHCTBY). MAKCUMAIBHOE KOJTUYECTBO
CTAJIUN TUPOPA3PHIBA IVIACTA HA CKBAXKUHY
COCTABWJIO 23 IIT. TAK)KE B AKTUBE JEIAPTAMEHTA

YCIICIIHO BBIIIOJHEHHAS1 KOMOMHHUPOBAHHAS PA00TA, }

HecmoTps Ha Wwmnpokoe npumMmeHeHmne
TexHonorum KIrel Ha mectopoxaeHusx,

B Poccum cerofHsi He pa3paboTaHo HM oaHOM
MeToAMKM NabopaTopHoro TectposaHua KIP.

Despite wide application of acid fracturing
technology in Russia, there is no methodology
for laboratory testing of acid fracturing.

In order to implement this technology a unique
equipment with no comparable counterparts
in Russian oil service market was designed and
purchased. This equipment includes coiled tubing
unit with increased reel capacity (5300 meters of
coiled tubing with 2 inch diameter or 6800 m of coiled
tubing with 1.75 inch diameter), custom-built pump
unit that is a complete equipment package for sand jet
perforation (two cementing pumps, mixing system,
low-capacity blender on one chassis). Sixteen units
of equipment in one coiled tubing fleet enable the
company to conduct any operation of any complexity
with no need to engage subcontractors.

At present time, operations were successfully
conducted using bottomhole assembly (BHA)
including sand jet perforator and a shut-off packer for
isolation of underlying fracturing intervals (annulus
fracturing technology). The maximum number of
fracturing stages was 23 stages in one well. Also,
coiled tubing department successfully carried out
one operation combining annulus fracturing and
Plug&Perf technologies (hydraulically activated setting
tool for installing composite bridge plugs together with
CT-deployed sand jet perforator).

Apart from application of conventional western
technologies, Bashneftegeofizika JSC in cooperation
with the largest manufacturer of perforation charges
in Russia conduct research on development of non-
sleeve technology BNG WirePlug that is an analogue
of Plug&Perf technology that proved its efficiency
around the world. The main difference between these
technologies is the method of BHA deployment to the
operation depth — coiled tubing with logging cable is
designed for this purpose. The important advantage
is the application of consequently actuating tandem
as a part of BHA that eliminates any time delays for
activation of assembly sections and enables perforation
engineer to activate components from the surface.

The second stage of development was modification
of setting tool for composite bridge plugs installation
feature in order to increase effectiveness of the
technology by mitigation of time expenditures during
milling in wells after multistage fracturing. The second
pilot tests proved the efficiency of BHA components
operation that was supported by successful pressure
test of composite bridge plug at 70 MPa thatis a
required pressure for hydraulic fracturing. At present
time coiled tubing department is ready for pilot testing
of this technology in wells.

LV. Yazynina, EV. Shelyago, representatives of
the .M. Gubkin RSU of Oil and Gas, REC “Oilfield
chemistry”, presented New possibilities of acid
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co4eTaronasa IpuMeHeHue rexuosaoruu I'PI1 o
332TPyOHOMY IPOCTPAHCTBY U TeXHOIOruIo Plug&Perf
(TUAPaBINYECKU AKTUBHPYEMBIH IIOCALOYHbBIN
WHCTPYMEHT /11 YCTAHOBKH KOMIIO3UTHBIX
MOCTOBBIX IPOOOK B CBA3KE C TUIPOIECKOCTPYHHBIM
nep@oparopomM, crryckaembeim Ha 'HKT).

TTOMHMO UCTIONIB30BAHHUS OOIIEJOCTYITHBIX
3aMaJHBIX TEXHOJIOT U, KOMITAHUSA
AO «bamHedpTeEreo(pU3nKa» COBMECTHO C
KPYITHEUITUM IPOU3BOAUTENIEM NEPPOPALTUOHHBIX
3apaA0B B Poccnu paboTaeT HaJl CO3/JaHUEM
6e3mydToBOI TexHONMOrNU BNG WirePlug — anasiora
3apPEKOMEH/IOBABIIECH CEOS1 BO BCEM MUPE TEXHOJIOI N
Plug&Perf. CymmeCcTBEHHBIM PA3JIMYUEM MEXY
TEXHOJIOTUSMHU ABJISAETCA CPEANCTBO OCTABKUA
KHK K MeCTy IPOBEAECHM A BHYTPUCKBAKMHHDBIX
OIlEpALIUY, B KAYECTBE KOTOPOI'O IPEAIIOIATAETCA
HCIIOJIb30BAHUE I'HOKOI TPYOBI C TeO(PU3NIECKUM
Kabenem. HeManoBasKHBIM ILIIOCOM SIBJISIETCSA
UCIIOJIb30BAHME TAHAEMA IIOCIIEAOBATEIBHOIO
cpabareiBaHud B cocTaBe KHK, nckmouaroniee Kakue-
JIMOO BPEMEHHBIE 33JIEPKKU MEXY CPAOATBIBAHUEM
CEKIITMA KOMIIOHOBKH 1 IO3BOJIUBIINM AKTUBUPOBATH
KOMIOHEHTBI CUCTEMBI TTO KOMAaH/I€ B3PBIBHHKA C
MOBEPXHOCTH 3€MJIM.

BropeiM 3TanioM pa3dpaboTKHU CTana MOAU(PUKALIUI
NOCAAOYHOI'O MHCTPYMEHTA IO KOMITIO3UTHbIE
MOCTOBBIE IIPOOKH C LIEIBIO ITOBBIEHUA
3(PPEKTUBHOCTU TEXHOJOIUU ITyTEM MUHUMHU3ALUN
BPEMEHHBIX 3aTPAT IPU (PPE3EPOBAHNU
MHOI'OCTAaJHUNHBIX CKBAKHH. [IOBTOPHBIE UCIIBITAHUSL
OKAa3a11 3(PPEKTUBHOCTD PAOOTHI KOMIIOHEHTOB
KHK, noaTBepXAa€MyIO YCIIENTHBIM TECTUPOBAHUEM
YCTAHOBJIEHHOM KOMIIO3UTHOU MOCTOBO IIPOOKU
HAa MaKCHUMaJIbHOE padouee aasiaenue 70 MI1a,
TpebyeMOe I YCIIEITHOT'O BBITIOJTHEHUSA
TUApOpaA3peIBA IU1acTa. Ha CerogHAmHmil 1eHb
genapraMeHT THKT roToB K IPOBEIECHHUIO OIIBITHO-
MPOMBIIUIEHHBIX PA0OT HA CKBA’KHHE.

HoBbI€ BO3MOKHOCTH MOJETHPOBAHH A
KHCJIOTHOT'O BO3JEHCTBHA Obl/IU PACKPBITHL B
JoKIage npeacrasuresned PI'Y HedTu urasa
(HNY) nmenu .M. I'y6kuna E.B. llenaro u
N.B A3bIHNHON. BbIJIO paCCKa3aHO B TOM YHCJIE
0 BO3MOXXHOCTAX KUCJIOTHOT'O TUAPOPA3PHIBA.
HecMmoTps Ha MIMPOKOE NPUMEHEHNE TEXHOJIOTUH
KI'PIT Ha MECTOPOXIEHUAX, B POccuu cerognsa He
Pa3padoTAHO HU OJHOM METOAMKHU JJA6OPATOPHOIO
TecTupoBaHua KI'PIT. O6pabOTKH CKBAKUH
HEPEJKO IIPOBOJAT BCJICIYIO, OIIUPASCh HA
OIIBIT MECTOPOXKAECHUM-aHAJIOTOB. PAKTHUYECKAS
adpexruBHOCTb KI'PIT4acTO HE COOTBETCTBYET
MIIPOTHO3UPYEMOM.

C LEJIBIO CHUKEHU S PACXO/1d KUCIOTHBIX COCTABOB
(KC) Ha 06pabOTKY MHOT'OYHCIEHHBIX CKBAKHUH
B JIAOOPATOPHUAX TECTUPYIOT PA3HbIE CKOPOCTHU
Harnetanua KC. IIpy 3TOM JIJI pa3HbIX TUIIOB
IOPOA-KOJIJIEKTOPOB IPEAJIATrAI0TCS PA3/IUYHbBIC
3KCIEPUMEHTAIBHBIE ITOJIXO/IBL

BBL10 IPOCIIEKEHO U3MEHEHUE MEXAHUYECKUX
CBOYICTB TEPPUTCHHBIX TOPOJ] IIPU B3aUMO/ICHCTBUH
C KHUCJIOTHBIM COCTABOM, IIPOJAEMOHCTPUPOBAHA
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treatment simulation. They also spoke about acid
fracturing possibilities. Despite wide application

of acid fracturing technology in Russia, there is no
methodology for laboratory testing of acid fracturing.
Often, well treatments are conducted randomly, taking
in consideration experience from similar fields. The
real efficiency of acid fracturing does not correspond
to the forecasted one.

Different injection rates of acid compositions were
tested in laboratories in order to save costs for acid
treatment in many wells. Different experimental
approaches were specified for different types of
reservoir rock.

The changes in mechanical properties of terrigenous
rock during treatment with acid composition were
observed. The reporters demonstrated simulation of
destruction of terrigenous and pore-carbonate rock
samples matrix.

New approach to acid treatment forecasting was
presented. The reporters described a laboratory unit for
analysis of acid fracturing that is unique in Russia and
CIS countries.

A number of reports on the cutting-edge fracturing
technologies were presented by Schlumberger
specialists.

Reducing Completion Costs with Channel
Fracturing - Experience and the Way Forward —
this was a name of presentation made by Alexey Udin.
A fundamentally new concept of fracture conductivity

generation forms the basis for the HIWAY channel
fracturing technology development. Proppant is

still used with new stimulation technique to keep
fracture walls separated after treatment, but now it

is placed heterogeneously. Proppant structures are
created with surface equipment by pulsating proppant
concentration. Further flow of proppant structures
along the tubular and fracture is supported with
degradable fibrous material which keeps the proppant
structures consolidated and prevents settlement. After
fracture closure on proppant structures, the voids
between remain open for flow, and thus channels are
formed along the fracture to deliver hydrocarbons
during the production life of the well. Open channels
increase fracture conductivity and effective fracture

half-length.

Over 900 HiWAY operations have been pumped in

B ocHoBe knactepHom
TexHonorum PN HIWAY
NexuT dyHAaMeHTanbHO
HOBas KoHLUenuus
obecneyeHus

NPOBOAVMOCTU TPELLMHBDL.

A fundamentally new
concept of fracture
conductivity generation
forms the basis for the
HiWAY channel fracturing
technology development.

Russia within recent
years. Production
rates are comparable
to conventional
stimulation technique
if not higher. The main
advantage of the new
method is in reduction
of the required
materials — proppant
consumption cuts
by up to 45% and
fracturing fluids are
cut by up to 25%.

The next step to
optimize channel



BU3YA/IU3ALU PA3PYLIEHUA CKEJICTA TEPPUTEHHBIX
06pPAa31I0B U KAPOOHATOB IOPOBOT'O TUIIA.

IIpe3eHTOBaH HOBBIN HOAXO/ K IIPOIHO3HPOBAHUIO
KHUCJIOTHOT'O BO3JEUCTBUA. OXAPAKTEPU30OBAHA
yHUKaiIbHaA B PO u crpanax CHI ycTaHOBKA 11
nsyuyenus KI'PIT

Psg 1OKI200B IO HOBEHIITUM TEXHOJIOTHUAM ['PIT
OBLI IPEACTABJIEH CIIEIIUAIUCTAMU KOMITAHUU
IImomobeprxe».

«CHHMKeHHuEe cTouMOoCcTH I'PIT ¢ TOMOIIBIO
KJIACTE€PHOH TEXHOJIOTHUH — OIIBIT U
IEePCIEKTHBBD> — JJOK/IA/l C TAKUM HA3BAHUEM
o3By4m1 A.B. JOquH. B OCHOBE K1aCTEPHOIM
TexHosoruu I'PITHiWAY sexxuT pyHIaMEHTAIBHO
HOBAs KOHIIENIINA OOE€CIIEUEHU S TPOBOAUMOCTH
TpemuHbL [IpONITaHT BCE €1e UCIIOIb3YETCA B
HOBOM METOJE CTUMYJISIINU JIJISL TOTO, YTOOBI
YAEPKUBATH CTEHKU TPEIUHBI OTKPBITBIMH
MOCJIE TUAPOPA3PHIBA, HO B JAHHOM CJIy4ae OH
pasMenaeTcs HEOAHOPOAHO. [IponIIaHTHbIE
CTPYKTYPHBI CO3AAI0TCA HA3EMHBIM OOOPYIOBAHUEM
IyTEM IIYJIbCUPOBAHM A KOHLIEHTPALMU IPOIIIAHTA.
JanbHENNN NOTOK NPONNAHTHBIX CTPYKTYP IO
HKT u TpemmuHe NOAJEPKUBAETCS PA3PYIIAEMBIM
BOJIOKOHHBIM MATEPUAJIOM, KOTOPBIN KOHCOIUANPYET
NPOIIAHTHBIE CTPYKTYPBI U IIPEJAOTBPAILACT
ux ocaxgenue. Ilocsie CMbIKaHUA TPEIIHUHDI
IyCTOTBI MEXK/Y KJIACTEPAMU IIPOINAHTA OCTAIOTCA
OTKDBITBIMH JIJI IIOTOKA, U TAKUM OOPa30M
BJIOJIb TPEIMHBI (POPMUPYIOTCA KAHAIBI 11
MIPUTOKA YIJIEBOAOPOJOB B TEYEHHE BCEI'O CPOKA
IKCIUIYATAL WU CKBAKHHBI, YTO YBEJIMYNUBACT
MPOBOAUMOCTD U 9(PMOEKTUBHYIO NOTYAJIUHY
TPELUHBL

3a nocnegHue rogpl B Poccruu nposeeHo
6onee 900 onepanuii no I'PI1 ¢ npumeHeHnemM
KJIACTEPHOU TexHoaoruu HiWAY. 1e6rThl
CKBA’KHMH HE YCTYIIAIOT CTAHAAPTHOU TEXHOJIOTUH,
432494CTYIO IIPEBOCXOMAT COCEJHUE CKBAXKUHBI
C TPAJUIJMOHHBIM I'H/IPOPA3PbIBOM. OCHOBHBIM
PEUMYILECTBOM KJIACTEPHOM TEXHOIOIUH SIBJISCTCS
COKPAIllEHHUE MATEPUAJIOB — IIPONNAHTA 0 45% 1
TEXHOJIOI'MYECKOH BOJIBI — /10 25%, COOTBETCTBEHHO,
3arparsl HAa I'PI] 3HAYUTEIBHO CHUXKAIOTCS.

CJIeIyIOIMM HIATI'OM 110 OIITUMHU3AL NN KIIACTEPHOM
TEXHOJIOI'MH HA POCCUNCKOM PBIHKE KOMITAHH S
IlnmoMmbep:xe» BUAUT 3aMEHY TOPOT'OCTOSIIIEIO
KEPAMHUYECKOI'O IIPOMITAHTA Ha O0JIEE JOCTYIIHBIA
KBAPLIEBbIN IECOK. KOMOMHAII M KIIACTEPHON
TEXHOJIOI'MU C KBAPLIEBBIM IIECKOM I1OJIyYMJId
HAa3BaHUE «TeXHONOorus Salik».

YckopeHHue padoT IIPH NIPOBECHUH
MHOT'OCTAJHHHOI'O THAPOPA3PhIBA IVIACTA C
IIPHUMEHEHHEM TEXHOJIOIuH Premium Port
npesenrosana Kcenusa Crapoay6uesa. belio
pacckazaHo 06 yckopeHuu pador npu I'PIT 6e3
noabeMma THKT u3 ckBakuHBL Premium Port — 310
IOJIHOIIPOXOHBIE KOMIIOHOBKY, I'I€ OTKPBITHUE U
3aKPBITHE IIOPTOB IIPOU3BOAUTCS IIPU IIOMOIIHN
rkoua Ha THKT. JIaHHBIE TUN 3aKAHYUBAHUS
MO3BOJIAET IPOU3BOAUTD CesIeKTUBHbIN ['PIT 1
MOCJIEAYIOUIEE UCCIENOBAHNE CKBAXKUHEL B ciryuae }

CncTemMa KEKTOPHOM OHYUCTKU
npegHa3HayYeHa Ans BbIMNOMHEHWs onepaumin
MPOMbIBKU B FOPU3OHTaIbHbIX CKBaXXMHAX

N CKBa>XMHaX C aHOMaJ1IbHO HN3KUMUA
n1acTtoBbiMn AaBneHNAMU N BbICOKNM
nornoweHmnem >XNaKocCcTu.

The ejector well cleanout system is designed
for cleanout operations in horizontal wells
and wells with abnormally low reservoir
pressure and high fluid loss volume.

fracturing technique foreseen by Schlumberger is to
replace expensive ceramic proppant with cheaper
quartz sand. A combination of the channel fracturing
with quartz sand was given a name of Salik technology.

Work intensification during multi-stage
hydraulic fracturing using Premium Port
technology was presented by Kseniya Starodubtseva.
The reporter spoke about work intensification during
multi-stage fracturing without pulling coiled tubing
out of hole. Premium Port is a full bore assembly
where opening and closing of ports is performed with
a key tool deployed on CT. This type of completion

Anexceti FOOun
Alexey Udin

enables engineers to conduct selective fracturing and
consequent well testing. If it is impossible to close the
port or there is a leakage below the target port, the
Jackal system can be used. This assembly provides the
maximum production from the well during service
life and accelerates the process of well commissioning.
Premium Port + Jackal completion technology with no
need to extract CT was described in detail (assembly
components, well preparation and procedures
sequence).

Premium Port + Jackal technology with no need to
extract CT proved its efficiency (time saving due to well
preparation, reduction of tripping operations number,
six fracturing operation per day, maximum production
from the well during the whole service life).

Eugene Pyatkov made a report on Expanding }
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HEBO3MOXKHOCTHU 3AKPBITh ITOPT WIN ONTYUYEHUSA
HETEPMETUYHOCTH HUKE 11E€JIEBOT'O ITOPTA
BO3MO’KHO IIPUMEHEHHUE cUcTeMBI Jackal. Takas
KOMIOHOBKA ITO3BOJIAET NOIYYATh MAKCUMYM OT
CKBAKUHBI HA IPOTSKCHUU €€ KU3HU, 4 TAKKE
3HAYUTEBHO YCKOPUTD MPOLIECC BBO/IA CKBA’KHUHBI

Kcenusn Cmapoaymg'c"ll H

Kseniya Starodubtseva

B 9KCILIyaTaUIO. Bplia TOAPO6HO NPEACTABIEHA
TEXHOJIOI'MA 3aKaH4YMBaHUA Premium Port +

Jackal 6e3 nogbema T'HKT (cOCTaB KOMIIOHOBKY,
MHOJATOTOBKA CKBAXKUHBL, ITOCJIENOBATEIBHOCTD
npoBeeHus padoT). TexHonorus Premium

Port + Jackal 6e3 mogpema T'HKT jjoka3zasna cBoo
3(pPEKTUBHOCTD (YCKOPEHHUE 32 CYET HOATOTOBKU
CKBA>KUHBI, yMeHbIleHUA CI1O 1 IPpOMBIBOK; IIECTD
I'PIT B Te4eHME CYTOK; MAKCUMYM OT CKBAKHMHbI HA
MIPOTAKEHUU €€ XKU3HN).

00 yBETHYECHHH CPOKA >KU3HHU JOOBIBAIOIICH
CKBa>KHHBI 32 CYET IPHMEHECHH A
KOMOHMHHPOBAHHOM CHCTEMBI 3aKAHIHUBAHHUA
¢ muorocraguiaeiM I'PII FracFilter
pacckazan Esrenunii [1saTkoB. Texnonorus MI'PTT
C MUCHIOJIb30BAHUEM MY(T, OTKPBIBAEMBIX HA
I'HKT, y>ke fokasasna CBOIO 3(P(PEKTUBHOCTD,
OJJHAKO CYIIECTBYIOT IIPOOIEMBI, KOTOPBIE TAHHAA
TEXHOJIOT'MA ITOKA HE MOXKET PEIMINTD. B IIepByIo
o4depesb ITO HEPABHOMEPHOCTb OTOOPA U3 30H C
AHM30TPONHEN IIPOHULIAEMOCTU, HEPABHOMEPHBIN
NPOMUIb IENTPECCUH, TIPOPBIBBI BOJIBI/TA34,
OTCYTCTBUE KOHTPOJIA BBIHOCA IIECKA U ITPOIITAHTA.
DTHU ABJIEHUS CHUKAIOT CPOK SKCILTYATALINHA
CKBa’KMHBI, 4 U3-34 BBIHOCA IIECKA/TIPOIITAHTA
BO3ZHUKAET PUCK OTKA32 O60PYJOBaHUA. JaHHbIE
NPO6JIEMBI MOT'YT OBITh PEAYIIMPOBAHBI C IOMOIIBIO
Texnonoruu MI'PIT FracFilter, mpyu npuMeHeEHUNU
KOTOPO¥ Kaxaasa 3oHa 'PIT umeeT csou nopt I'PIT,

4 TaKKe (PUIBTPOBYIO YACTh C YCTPOUCTBOM
KOHTpPOJIA npuToKa. 'PIT nposoguTcs o
crangapraon cxeme yepes nopt I'PIT. Tlocne
34KPBITHA BCEX IIOPTOB UMEETCA BO3MOXKHOCTD TEM
JK€ CAMBIM KJIIOYOM OTKPBITh YCTPOUCTBO KOHTPOJIA
MIPUTOKOB C PA3HBIM CEYEHUEM.

JlaHHAs TEXHOJIOTUS BKIIOYAET B ce6s1 Premium
Port. ®UnbTpOBas 4aCTh MOXKET BKJIIOYATh B CEOs1
(uiIpTp 06010 TUIA. UMEeTCs IMUPOKUN CIIEKTP
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the lifetime of a production well by means

of FracFilter combined multi-stage frac
completion system application. Multi-stage
fracturing technology with CT-opened sleeves

has already proven its efficiency, but there are still
problems that can't be solved by this technology. In the
first place, these problems are: unbalanced inflow from
intervals with permeability anisotropy, unbalanced
pressure drawdown profile, water/gas breakthrough,
no sand/proppant control. These problems reduce

well lifetime while sand/proppant production leads to
equipment failure. These problems can be mitigated by
means of FracFilter multi-stage fracturing technology.
This technology provides every fracturing interval with
its own fracturing port and filter with inflow control
tool. Hydraulic fracturing is carried out according to a
standard procedure through fracturing port. After all
ports are closed, it is possible to open inflow control
tool with different cross-section areas using the same
key tool.

The technology includes Premium Port. Filter part
may include any type of filter. There is a wide range of
nozzles for inflow control. Filter withstands fracturing
pressure. Filter and fracturing port are activated using
the same tool as for a conventional fracturing.

The additional advantages of FracFilter multi-stage
fracturing technology are: the ability to conduct
pressure test for a filter liner after it is run in hole, no
need to use swelling packers, consequently, rig up time
is reduced. Other features include sand control tools
and preventing early water breakthrough in the upper
part of the well. The technology expands the lifetime
of the well and enhances oil recovery factor.

Denis Malkin, Department Head, The I.M. Gubkin
RSU of Oil and Gas, REC “Oilfield chemistry” spoke
about Chemicals for hydraulic fracturing.
Developments of the I.M. Gubkin RSU of Oil
and Gas.

Ecnu ewwe Tpu roga Hasag cambiv
pPacnpoCTPaAHEHHbIM 3aMpPOCcoM ObINo NATb
30H MIPI1, TO cerogHsa MUHUMAaNbHbIN
3anpoc — ceMb 30H, MOCTYNaKOT 3anpochl
Ha ABafLaTb 30H U bonee.

Three years earlier five-stages fracturing
was the most common service. Now,
minimum number of stages is seven. There
are orders for twenty stages and more.

Research-educational center Oilfield Chemistry
includes 4 laboratories certificated in TEKSERT -
Voluntary Certification System for Fuel and Energy
Complex (including 12 sectors):

1) Laboratory of process fluids for drilling and
workover;

2) Laboratory of process fluids for oil production
stimulation;

3) Experimental center of physical simulation of
promising enhanced oil recovery methods;

4) Laboratory of oil and water oilfield processing.



COIIEJ 111 KOHTPOJIA NPUTOKA. PUIBTP pacCUUTAH HA

pasiienue I'PIL @uiiprp v nopt I'PIT aKTUBUPYIOTCA

TEM K€ MHCTPYMEHTOM, YTO U IPU CTaHAapTHOM I'PIT.
JOTOJIHUTEIbHBIE TIJIIOCHI TEXHOJIOTUU MI'PIT

FracFilter B TOM, 4TO CYIIECTBYET BO3MOXHOCTD

ONPECCOBKU (PUIBTPOBOI'O XBOCTOBUKA ITOCIIE

CITyCK4, 4 TAKXKE OTNAJA€T HEOOXOAUMOCTD

HCIIOJIb30BAHUS PA30YXAIOMNX NAKEPOB, U TEM

CaMBIM CHIKAETCS BPEMS yCTAHOBKU OOOPYIOBAHUS.

HmeeTcss BOSBMOXXHOCTb KOHTPOJIIMPOBATD

IECKOIIPOABJICHUS, IPEAYIIPEXKAATD PAHHEE

BOZOIIPOABJIEHUE B BEDXHUX YYACTKAX CKBAKHUHBL

TeXHOJIOTUs YBENNUUBAET CPOK *KU3HU CKBAKUHBI

u KHMH.

3asepyrommti cekTopom HOLL I IpoMbIciOBas
xumus» PI'Y nedpru nraza (HIY) umenu

N.M. I'yokuHa. [I.H. MaIKUH pacCKas3al

O XHMHYECKHuX pearenTax aysa I'PII,

pa3paboranHsix B PI'Y HedTH 1 ra3a

uM. .M. T'yOKHHA.

Hay4yHO-06pa30BaTeNnbHbIN HEHTP «[ IpPOMBICTIOBAS
xumust> (HOL] «ITX») BKIIOYa€eT B ce0

4 madopaTopuu, CEPTU(PULIPOBAHHBIE B CUCTEME

TOKCOPT (B TOM umcie 12 CEKTOPOB):

1) JTabopaTopHs TEXHOJIOTUYECKUX KUJKOCTEMN [T
OypEHUS U PEMOHTA CKBAXKUH;

2) JJabopaTopus TEXHOJOI'MYECKUX KUAKOCTEN A1
MHTEHCU(PUKAUU TOOBIYU HEPTH;

3) DKCIEPUMEHTANBHBIN HEHTP (PU3UUECKOI'O
MOJIEJIMPOBAHUSA IEPCIIEKTUBHBIX METOJIOB
MIOBBIIIEHUA HEPTEOTAAYHN IIJIACTOB;

4) JTabopaTopus1 IPOMBICJIOBOH IOATOTOBKU HEPTU
U BOZBL

BPI'Y vedpru uraza (HUY) um. .M. I'ybkruna

Pa3padaThIBAIOTCS: XKUAKOCTH 111 'PIT Ha

BOJJHOM, BOZHO-METAHOJIbHON U YIJIEBOJAOPOAHON

OCHOBaX (TexHonorus kucaotnoro I'PIT (KI'PIT);

TEXHOJIOI'MHU NponmnanTHOro I'PIT n kuciaornoro

I'PIT (KI'PIT) ¢ n3014111€ BOAOIIPUTOKA;

MaJIOBA3KUE XKUAKOCTU I'PIT HA BOAHONM OCHOBE),

KuarocTu i PIT u KIT'PIT Ha ocHOBe BYTIAB,

OTEYECTBEHHBIE UMIIOPTO3AMENIAIONINE PEATEHTDI

(KancyJIMpOBAHHBIE IECTPYKTOTOPDI, SH3UMHBIE

JECTPYKTOPBI, OTEYECTBEHHDIE T'€JIE00PA30BATEIH,

Tpacceps! 411 MI'PIT).

JOKIaJ4HK NOAPOOHO PACCMOTPEN OTHACIbHBIC

BUBI peareHToB A1 I'PIT, BK/Itouasa JKUaKOCTHU

Juia I'PIT Ha monmncaxapuHOM OCHOBE

(reneobpazoBaTesin), B TOM YUCIIE C 3AMEJIEHHON

CIIMBKO; I'PAHYJIMPOBAHHBIE OOPATHBIE CIINBATEIIH,;

SH3UMHBIE IECTPYKTOPHDI IJIA KUAKOCTU I'PIT;

KUAKOCTSD A I'PIT u KI'PII ¢ mpumMeHenuem

«Hedprenon BYITAB» u pyrue peareHThbL

K KAXXAOW CKBAXKXUHE -
MHAVBMAVAJIbHbIA NOAXOA

Emie ofiHa MHOTOO6EIIAIONAsI TEXHOJIOT K,
KOTOPYIO aJJAIITUPYET 11 POCCUHCKOTO PIHKA
C3AO «HOBHHKA», — 33 KEKTOPHAA OYHUCTKA
CKBaKHH. O0 OIIbITE €€ IPUMEHEHUS PACCKA3AJI
BEIYIIUI MHKEHEP-KOHCTPYKTOP NPEATIPUATUA
PP. Cubraty/uim.

The following fluids are developed in Gubkin RSU
of Oil and Gas: water-, water-methanol-, hydrocarbon-
based fracturing fluids (acid fracturing, proppant and
acid fracturing with water breakthrough isolation, low-
viscosity water-based fracturing fluids), fracturing and
acid fracturing fluids based on viscoelastic surfactants,
domestic import-substituting chemicals (encapsulated
breakers, enzyme breakers, domestic gelling agents,
tracer for multi-stage fracturing).

The reporter provided a detailed description of
certain types of polysaccharide-based chemicals for
hydraulic fracturing (gelling agents) including fluids
with delayed crosslink, granulated borax cross-
linkers, enzyme breakers for fracturing fluid, fluid
for fracturing and acid fracturing using viscoelastic
surfactant Neftenol and other chemicals.

A UNIQUE APPROACH TO EACH WELL
One more promising technology that is adapted to
the Russian market by Novinka CJSC is the ejector
well cleanout. Roman Sibgatulin, Lead Design
Engineer, made a presentation on the application
experience of this technology.
The ejector well cleanout system developed by
Novinka CJSCis designed for cleanout operations
in horizontal wells and wells with abnormally low
reservoir pressure and high fluid loss volume. This
method of cleanout is used in wells where cleanout
with conventional circulation is not efficient or
simply impossible. This method is based on ejection
effect created by high-rate flow (jet pump). Double
(concentric) coiled tubing is used for the circulation.
The fluid is injected down the small-diameter coiled
tubing while the ejected flow is lifted up through the
large-diameter coiled tubing. Double coiled tubing is
installed on a reel with a special swivel. Bottomhole
assembly includes jet nozzles for deposits jetting and
providing suspension of solid phase for the following
suction in ejector.
Ejector cleanout system provides continuous
well cleanout along the whole wellbore down to
bottomhole. The fluid rate to the surface is 1.8 m/s.
This provides removal of solid phase with 1800 kg/m?
density and particles diameter of up to 3 mm.
Advantages:
¢ low fluid rates;
» continuous removal of cuttings (no need for several
tripping operations);
¢ no pressure impact on the reservoir (isolated
circulation system),
« the ability to create a reservoir drawdown pressure.
The reporter provided parameters of bottomhole
assembly for ejector cleanout system and a process
scheme of the operation. The main part of the
report was dedicated to the promising results of the
pilot testing in four wells. Conducted bottomhole
cleanout operations using concentric coiled tubing
were considered successful. This technology is
recommended for the following application.
Expandable string pads technology for
lowering the cost of well repair operations was
presented by Nikita Vikulin, Schlumberger. Multi-stage
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Pagpaborannas C3AO «HOBHHKA» CUCTEMA
PKEKTOPHON OUYMCTKHU IPEIHA3HAYECHA
JULS BBITIOJIHEHU S OTIEPAIIMU IIPOMBIBKU B
TOPU3OHTAJIBHBIX CKBAKMHAX 1 CKBA’KMHAX C
AHOMAJIBHO HU3KHUMU IIJIACTOBBIMH JJABJICHUAMU
Y BBICOKUM IOIVIOMIEHUEM *KUAKOCTU. [ITaHHBII
CIIOCO6 TPOMBIBKH MOJIYYUII PACIPOCTPAHEHUE
B TEX CJIY4ASIX, KOITIA IPOBEICHUE IPOMBIBKH
C OOBIYHOH ITUPKYJISAIIMEH HEIIEIECOOOPA3HO
MWJIM HEBO3MOKHO. OH OCHOBAH Ha 3 dekre
PKEKTUPOBAHUSA, CO3[ABAEMOIO IOTOKOM,
MMEIOMUM OOJIBIIYIO CKOPOCTb TEYEHUS (CTPYHHBIHN
HACOC). [j11 HTUPKYJIALUU UCIIOIb3YET JBOMHYIO

(KOHLIEHTPHUYHYIO) THOKYIO TPYOY, Ie paOOUHU TOTOK

nojaeTcsa BHU3 no Manor T'HKT, a 32KkeKTUpyeMbIH
nogHuMaeTcs BBepx 1o 6osnbiiert 'HKT. [IBoriHas
I'HKT cmoTaHa Ha 6apabaH, UMEIONUN CHEIUAIbHBIN
BEPTIIIOL. BHYTPUCKBAKHMHHAA KOMIIOHOBKA
UMEET F'UAPOMOHUTOPHBIE COIIA I PA3MbIBA
OTJIOKEHUI U CO3[JAHUS B3BECHU TBEPAOM (Da3bI 1A
HOCJIEAYIOLIETO €TI0 IIOJCOCA B 33KEKTOPE.
Cucrema 3KEKTOPHON OYUCTKH ITIO3BOJIAET
MPOU3BOAUTD HEIIPEPBIBHYIO OYHCTKY 110 BCEMY
CTBOJIY CKBA>KUHBI JIO 32005. CKOPOCTb ABUIKEHU A
JKUJIKOCTH K YCTBIO COCTAaBIAET 1,8 M/C, 9TO
06€eCEYNBAET NTOLBEM TBEPAOH (DA3BI IJIOTHOCTBIO
1800 Kr/M? C pa3MepaMu YaCTULL IO 3 MM.
IIpenmy1iecTsa:
¢ HEOOJIBIINE 3HAYEHH S PACXO/IOB padboueH
JKUJKOCTH;

* HEIPEPBIBHBIA BHIHOC MIJIAMA CO CKBAXKUHBI
(ae TpebyeTcs MHOXECTBEHHBIX CITO);

* HE OK43bIBACT BO3ACHCTBHUE JABJIECHUEM HA IUIACT
(3aMKHYyTasA CUCTEMA LIUPKYJIALUN);

* MOXKET CO3[aBAThb JEIIPECCUIO HA IIACT.

BpUIM aHBI TAPAMETPBI BHYTPHUCKBAXKUHHON
KOMIOHOBKH 151 DOC, IPUBEAEHA TEXHOJIOI'MYECKAS
CXeMa NPOoBeAEHU PabOT. OCHOBHAS YACTh JOKIAA
ObLIA MTOCBAIIEHA OOHAAEKUBAIOIUM PE3YIBTATAM
BbIIIOJIHEHU OPIT Ha YeThIpEX CKBAKMHAX.
ITpoBeneHHbIE PAOOTHI ITO MPOMBIBKE 320051 C
npuUMeHeHHeM KOHIIeHTprudecKnX 'HKT npusHaHb
YCIIEMTHBIMH, ¥ TEXHOJIOI'MSI PEKOMEHAOBAHA AJ15
JAJIBHEUIIIETO NPUMEHEHU .

TeXHOJIOTUA PACITHPAEMBIX KOJTOHHBIX
3aIUIATOK /I CHH>KEHH A 32TPAT HA PEMOHT
CKBa>KHH ObLIA NPECTaBIeHa HUKUTON
BuxymunbiM (d1Lmiom6epxe»). MI'PIT cTas MacCOBOI
TEXHOJIOTMEN. ECiu ente Tpy rojia Ha3a  CAMbIM
PacpOCTPAHEHHBIM 3aIIPOCOM OBUIO MATh 30H
MI'PIT, TO cerogHsa MMHUMAJIBHBIH 3AIIPOC — CEMb
30H, IOCTYMNAIOT 3AIIPOCHI HA ABA/LIATh 30H U 60I1€e€.
Ho B niporiecce aKCIuryaTaluu CKBakuH 1mocie I'PI1
MOT'yT BO3HUKATDb OCJIOKHEHU, TPAJULIUOHHBIE
METO/bI PEMIEHNUA KOTOPBIX HE JAIOT )KETAEMOTO
adpexra. Kpome Toro, CymecTByeT OOIbIIOE
KOJIMYECTBO CKBAXKMH, I'7I€ UCIIOIb30BAHBI My(THI 6€3
BO3MOXXHOCTH IIPOBEAEHNA TOBTOPHOTO I'PIT.

B noksaze 6p11a IPEACTABIEHA TEXHOJIOT U
KOJIOHHBIX 34IIATOK, CIIOCOOHASI PEMIATh ITOJJOOHBIE
IPOOIEMBI, 4 TAKXKE CITY>KUTh HOBOU TEXHOJIOTUEH
JUI PEMOHTA CKBAKHH.
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fracturing has become a widely-spread technology.
Three years earlier five-stages fracturing was the most
common service. Now, minimum number of stages

is seven. There are orders for twenty stages and more.
However, some complications can occur during oil
production after fracturing. Conventional methods
can't handle these complications. Moreover, there is a

Poman Cubzamyanun

Roman Sigbatullin

great number of wells where re-fracturing is impossible
due to the application of sleeves. The report describes
the technology of string pads that can solve these
problems and become new technology for wells repair.

String pad is a thin-walled string with 3—4 mm wall
thickness that can be installed in the target depth both
on tubing and coiled tubing.

Expandable steel string pad Saltel can expand by
means of inflatable packer and take a shape of the
surface on which it is installed. The uniqueness of the
pad is its applicability to casing strings of different
shapes and fracturing sleeves.

These technologies can be used in the following
cases: fracturing sleeves isolation, perforation, multi-
stage cementing, leakage isolation in casing string in
case of unsuccessful cementing. It also can be applied
in open-hole wells during drilling complications.

The report included the comparison of previous
technology of installing a pad with the expander and
new technology with inflatable packer used for pad

| Huxuma Buxynun
Nikita Vikulin
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KoJIOHHA41 3a1/1aTKA IPEJCTABISIET COOOM
TOHKOCTEHHYIO TPYyOy TOIIIUHOI 3—4 MM, KOTOPYIO
MOKHO YCTAHOBUTD B HEOOXOAMMBII y4aCTOK
CKBA’KMHBI KaK Ha KOJATIOOUHTrE, Tak 1 Ha HKT.

PacmmpsieMas cTanbHas 3amaTka Saltel croco6Ha
PaCHIPATHCS MPU HOMOIIH PA3/lyBAEMOrO MaKepa
U IPUHUMATB (POPMY ITOBEPXHOCTH, HA KOTOPYIO
OH4 yCTAHOBJIEHA. E€ YHUKAJIBHOCTD B TOM, UTO OHA
OPUMEHUMA K O6CAJHBIM KOJIOHHAM PA3JINYHONU
(dopMEL, a Takke K MydTam I'PIT.

Takme TEXHONIOTUU MOTYT UCIIONIb30BATHCS
B PA3/IMYHBIX CJIY4YasAX: KAK U3OJIALUA MyPT
I'PT1, neppopaniyit, MHOTOCTYIIEHYATOI'O
LIEMEHTHPOBAHUA, U30JIALIH HETEPMETUYHOCTU
B OOCA/THBIX KOJIOHHAX B CJIYY4€ HEYAAYHOT'O
LEMEHTHPOBAHMSA; MOT'YT OBITb UCIIOJIb30BAHBI B
OTKPBITOM CTBOJIE B CJIY4ASIX OCJIOKHEHUH ITPU
OypeHUHN.

Bp110 NpuBeAEeHO CPpaBHEHNE CTAPOU TEXHOIOIUU
YCTAHOBKH 3aIIATKU PA3BAIbLJOBKOU U HOBOM
TEXHOJIOTMH YCTAHOBKH 3aIIJIATKU MHOI'OPA30BbIM
pas3ayBaeMbIM ITaKepOM. [IpuBeIEeHBI KOHKPETHBIE
MIPUMEPHI YCIIEMHBIX PA6OT.

Kcenus Crapoay6iiesa («IILnrombeprxe»)
BBICTYTIWJIA C JJOKIAJOM «OIIBIT CTHMYJIAIHH
MHOTI'OCTBOJIBHBIX TOPHU30HTAJIbHBIX
CKBa>KHH C IPHMEHEHHEM CHCTEMBI 32X01a
B 60okxoBbIe CTBOIBI HA THKT B KapOOHATHOM
KOJLJIEKTOPE», B KOTOPOM PACCKA34J1a OO0 YCIIEITHOM
OIbITE NIPUMEHEHUSA cCUCTEMEI Discovery MLT gis
CTUMYJIALIAN MHOT'O3200MHBIX TOPU30OHTAJIBHBIX
CKBAKMH.

Pa6oTsl Benrch Ha CTENHOO3EPCKOM
MECTOPOXKIEHHHU B TaTapCTaHe, KOTOPOE
paspabdareiBaeTca ¢ 1999 roga. OnyH u3
OCHOBHBIX OOBEKTOB PA3PA0OOTKH — GAIMKHUPCKUAL
APYC, IPEACTABIEHHBIN IPEUMYIIECTBEHHO
U3BECTHAKAMU. [TpOeKT o 6y pEHHUIO
MHOT'O3100MHBIX TOPU3OHTAIBHBIX CKBAXUH,
34KAHYHMBAEMBIX OTKPBITBIM CTBOJIOM, ObLJI IPU3HAH
HAUOO0JIEE NEPCIIEKTUBHBIM BAPUAHTOM PA3BUTHA
C TOYKHU 3PEHUA TEXHUYECKOM PEATN3ALUN U
3KOHOMMUYECKON 3(PPEKTUBHOCTH B YCIOBUAX
HU3KHUX LIEH HA HEPTD.

B 2016 roay kommanuett I lmrom6epske» 6bLT
MPEIJIOKEH KOMILJIEKC PEMIEHUN U1 CTUMYJIALIAN
MHOT'0O3200MHBIX CKBAXXUH, KOTOPBIX ITO3BOJIAET
BBITIOJTHUTD 3aXO0/] B OOKOBBIE CTBOJIBI ¥ IIPOMU3BECTH
CTUMYJIALIAIO KA2KJ0T'O CTBOJIA 32 OWUH CITyCK.

Jl1st o6ecniede st UHAUBU/IYAIbHOTO 3aX0/1a B
KaK/IbIF CTBOJI JJI 32X0/1a B OOKOBBIE CTBOJIBI OBIIO
MIPE/IJIOKEHO NTPUMEHATD cucteMy Discovery MLT,
MO3BOJIAIONTYIO BBIIIOTHUTD 3aXO07, ¥ CTUMYJIALIAIO
KaKJJOT'0 CTBOJIA 32 O/IUH CIyCK. [TpuHIMn

PaboTeI CUCTEMBI — TPOBOAUTCS ITUKJI IIO'’BEMOB
AKTHUBHPOBAHHOI'O MHCTPYMEHTA, U 11O IIepenaay
JIABJICHHUS] MOKHO CYIUTB O TOM, Ha KAKOM yTJIe
MIOBOPOTA HAXOAUTCS 3aX0]] B OOKOBOH CTBOJL Jlasee
CTBOJI HO/ITBEPIK/IAETCS OTOUBKOM TEKYIIETO 326051
Cucrema COCTOUT U3 3160MHOIO UHCTPYMEHTA,
IIPOTPAMMHOTIO OOECTICYEHU S M NTHXKEHEPHO-
TEXHUYECKOI'O COIPOBOXKCHHSL. }

installation. Examples of successful operations were
also presented.

Kseniya Starodubtseva, Schlumberger, made a
report on Stimulation experience in multilateral
horizontal wells with application of CT laterals
entering system in carbonate reservoir, in which
she spoke about the successful application of Discovery
MLT system for stimulation of multilateral horizontal
wells.

The operations were carried out in Tatarstan at
Stapnoozerskoye field that is under development since
1999. One of the main development targets is a Bashkir
stage that is represented mostly by limestones. Program
for drilling multilateral horizontal open-hole wells
was proved the most efficient considering its technical
implementation and economical feasibility under
conditions of low oil prices.

In 2016 Schlumberger proposed solutions for
stimulation of multilateral wells that provide entering
lateral wellbores and conducting stimulation of each
wellbore during one tripping operation. Discovery MLT
system was proposed in order to provide individual
entering into each wellbore. The system provides
entering lateral wellbores and conducting stimulation
of each wellbore during one tripping operation.
Operation principle is in carrying out a cycle of pulls
of the activated tool. Change in pressure demonstrates
the angle at which a lateral wellbore is constructed.
Next, hold-up depth check is performed. The system
includes downhole tool, software and engineering
support tools.

Advantages of Discovery MLT: selective access
to lateral wellbores is cost-efficient as compared
to conventional technologies. Entering the lateral
wellbore is verified with no need to reach a
bottomhole. Several wellbores can be treated during
one tripping of coiled tubing.

TexHonorma Open Path Sequence ncnonb3yeTcs
B Ka4eCTBE NOTOKOOTKJIOHEHMS ANS
nposegeHuUs kKncnoTtHoro Pl B BepTUKanbHbIX
M FOPU3OHTalbHbIX CKBaXXMHAaX, a TakXXe

Ans nposegeHus nponnaHTHoro MIPlM B
LeMeHTMPYEeMbIX XBOCTOBUKAX.

Open Path Sequence technology is used as

a flow diversion for acid fracturing in vertical

and horizontal wells, as well as for proppant in
multistage hydraulic fracturing in cemented liners.

Acid-proof nozzle can be used in the majority of
operations providing cost-efficient treatments in
lateral wellbores of the first and the second level (open-
hole laterals). That was impossible using conventional
methods.

Discovery MLT system sends out a signal to the
surface by means of a hydraulic pulse when nozzle
enters the required lateral wellbore. The ability to
adjust the position of the nozzle and a positive real-
time signal about entering the lateral wellbore reduce
operation time and provide entering the lateral
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Ipeumymectsa Discovery MLT: nuaéupartenbHbIN
JIOCTYII B OOKOBBIE CTBOJIBI, OH 9KOHOMHUYHEE
CYILIECTBYIOMMNX TEXHOJIOTMH; IOATBEPKAAET 3AXO0]]
6€3 NOJIHOT'O CITyCKA Ha 326011; BO3MOXXHA O6paAbOTKA
HECKOJIBKUX CTBOJIOB 32 OfiMH cIirycK 'HKT.

Kuc10TOCTOUKOE UCTIOJIHEHUE HACAIKU [IO3BOJIACT
HCIIOJIb30BATD €€ [/ OONBIINHCTBA BU/IOB ONEPAITUI
U JA€T BO3MOXKHOCTB IMIPOBEICHUS MEHEE 3aTPATHBIX
06pPaBbOTOK B GOKOBBIX CTBOJIAX IEPBOT'O X BTOPOT'O
YPOBHS (HEOOCAKEHHBIE OOKOBBIE CTBOJIBI), YTO
OBLIIO HEBO3MOXXHO PAHEE MIPU UCTIOTb30BAHUU
CTAHJAPTHBIX METOAOB IPOCTPAHCTBEHHOTI'O
OPHEHTHPOBAHMUSL

Cucrema Discovery MLT mocbUIaeT CUTHAJ HA
MOBEPXHOCTD IIPU MOMOIIU TUIPABIUYECKOTO
WMITYJIbCA IIPU OJIOKUTETBHOM BXOJI€ HACAIKH
B HEOOXOJUMOE OTBETBJIEHHE. BO3BMOXXHOCTD
M3MEHEHHS IPOCTPAHCTBEHHOIO MOJIOXKEHUA HACAT KU
Y1 HAJIMYUE OTKJIMKA O TTOJIOXKUTEJIBHOM BXO/IE B
PEXUME PEATTBHOTO BPEMEHHU COKPAIIAIOT BPEMSA
ONEPALINU U JAIOT BO3MOXKXHOCTD OCYIIECTBIECHUSA
BXO/I4 32 OJJUH CITYCK. /1711 IOATBEPKACHUA
BXOJI4 B HEOOXOIUMOE HOKOBOE OTBETBICHUE
HEOOXOAUM OJUH CITyCK JJO UCKYCCTBEHHOT'O
32005 OCHOBHOTI'O CTBOJIA. HECMOTPS HA TO YTO
ynpasJIeHHE 1 MOHUTOPUHI 32 cucTeMou Discovery
MLT OCHOBBIBAETCS UCKIIOUYNTEILHO HA JABJICHHUH
U pacxoje KUuIKoCTH, BHyTpyu THKT MOXeT 6bITh
YCTAHOBJICH I'€O(PU3UUECKUN KAOEIIb JIJIs1 IPOBEICHU S
pa6oT I'MC. PacrioNOXKEHHBIN B BEPXHEH 4aCTH
HacaJku cucremsl Discovery MLT OpueHTalMOHHBIA
MEXAHW3M BPAIIAET HUXKHIOIO YaCTh HACAJKH [T
obecriedeHusI ee BXO/Id B HEOOXOAUMOE 6OKOBOE
OTBETBJIEHUE MHOT032601HOM CKBAKUHBI. COilCADE”,
nporpaMmmHoe obecnedeHue (I10), NCronb3yemMoe A1st
NPOEKTUPOBAHNA U AHAJIN34 BBITIOJIHEHHBIX PA6OT,
TAKKE OLIEHUBAET BO3MOXHOCTD UCIIOJIb30BAHUA
cucremsbl. Bo Bpems pabortsl ycranosku HKT Bce
JIAHHBIE OTCJIEKUBAIOTCA U 3ATIUCHIBAIOTCA B PEKUME
PEANBHOT'O BDEMEHHU.

JIOKJIATYUK MOJPOOHO OXAPAKTEPUIOBAIA
KUCJIOTHBIE CUCTEMBI JIlmoMbep:ke», C TOMOMIBIO
KOTOPBIX ITOCJIE 3AXO/d B OOKOBBIE CTBOJIBI
IPOU3BOANUIACE KUCIOTHAs OI13 KaXX/10r0 CTBOIA
COIVIACHO OIIPEEIEHHON cxeMme. [Tocie KUCIOTHOM
06pPabOTKH BBIITOIHSIOCh OCBOEHHUE a30TOM ¢ THKT
JULS YAAZIEHUS IIPOAYKTOB PEAKITUI U YCKOPEHUS
MIPOIIECCA BBIBO/A CKBAXKUHBI HA peKuM. [To
PE3YJIBTATAM BBIIIOJIHEHHBIX padoT cucrema Discovery
MLT noka3asa CBOIO BBICOKYIO 9(P(PEKTUBHOCTD.

O nepBOM NPHUMEHEHHUH KHCIOTHOH
CTHMYJIAIIMH C OTKJIOHHTEIEM
MYJIBTHMOJAIBHBIMH YACTHIIAMH HAa MOPCKOM
MecTopoxkAeHHH Kacima pacckasan Muxauni
JIo60B (d1lmomobepixe»).

B 2016 roay 6bU1 ITOJTYYEH IIEPBBIH OIIBIT B
Poccuu npuMeHEHU s TEXHOJIOTUH OTKIOHEHUS C
MYJIBTUMOJJAJIbBHBIMU I'PAHYIAMU IIPU IPOBE/ICHUH
MaTPUYHON O6PA6OTKH KAPOOHATHOT'O KOJJIEKTOPA
BO/IOTIOTITIONIAIONIEH CKBASKMHBI HA MOPCKOM
MecTOpOX/JeHnH B CeBepHOM Kacnini.

Ilenbio paboT 6bLJIO0 BOCCTAHOBICHUE
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wellbore during one tripping operation. One run in
hole in the main wellbore to the plug back total depth is
required for verification of entering the lateral wellbore.
Despite the fact that control and monitoring of
Discovery MLT system is based only on the information
about pressure and fluid rate, a logging cable can be
installed inside the coiled tubing for logging operation.
The orientation mechanism in the upper part of the
nozzle rotates the lower part of the nozzle in order to
provide entering the required lateral wellbore of the
multilateral system. Software CoilCADE" used for design
and analysis of the performed operations also evaluates
Discovery MLT applicability. During the operation all
data is registered in a real-time mode.

The reporter provided a detailed description of
Schlumberger acid systems that were used after
entering the lateral wellbore for acid treatment of each
wellbore according to a special scheme. Coiled tubing
inflow stimulation with nitrogen was carried out after
acid treatment for removal of reaction products and
acceleration of the process of well operation mode
stabilization. According to the results of performed
operations, Discovery MLT system proved its high
efficiency.

First Implementation of Diversion Stimulation
Service with Multimodal Particles in Caspian
Offshore Oilfield was presented by Michael Lobov,
Schlumberger.

In 2016, the first application in Russia of a diversion
technology with multimodal granules was performed
during matrix treatment of a carbonate reservoir in a
water-absorbing well in an offshore field in the northern
Caspian Sea.

The main objectives were the recovery of water-
absorbing well injectivity while simultaneously
straightening the profile by a temporary isolation of
high-absorbing intervals. To achieve the objectives,
two operations needed to be performed: large-volume
bottomhole acidizing of J3V Volgian regional stage and
acid spotting in the interval of the Neocomian superstage
(NO).

Viscoelastic self-diverting acids became widely used in
vertical, directional, and horizontal wells with a borehole
length less than 100 m. However, in modern horizontal
wells that open up hundreds of meters of formations
with various filtration-volumetric properties and fracture



IPUEMUCTOCTH BOJIOHATHETATENBHBIX
CKBA>KUH IIPU OJJHOBPEMEHHOM BbBIPABHUBAHUU
pOodUIIsA HOCPEACTBOM BDEMEHHOM N30 IALINHA
BBICOKOIMOIVIOIIAIOIINX MHTEPBAJIOB. 3454491, KOTOPBIE
OPEACTOSIIO PEMIUTD /151 IOCTHUKEHU S TOCTABJICHHBIX
LeJIEN, Pa3/Ie/ININCh HA [IBA HATIPABJICHUST:
POBEICHUE OOJIBIIEOO'BEMHON KUCTOTHOMU
06paboTKu npu3aboitHou 30HbI (BOI13) rracra
BOJIKCKOI'O PETHOAPYCa J3V U yCTAHOBKA KUC/IOTHOXU
BAHHBI B MTHTEPBAJIE IIJIACTA HEOKOMCKOT'O

Hagbsapyca (NC).

McIOIb30BaHUE BA3KOYIIPYTHUX CAMOOTKJIOHSIOMNX
KUCJIOT HAIIJIO MU POKOE IPUMEHEHUE HA
BEPTUKAJIBHBIX, HAKJIOHHBIX X TOPU30OHTAIBHBIX
CKBA’)KMHAX C JNIMHOU CTBOA B IIpegenax 100 m.
OIHAKO B COBPEMEHHBIX TOPU30OHTATIBHBIX
CKBaKMHAX, BCKPBIBAIOIINX COTHU METPOB IIACTA
C Pa3HBIMU (PHUIIBTPAITUOHHO-EMKOCTHBIMU
CBOMCTBAMH, 30HAMHU TPEIUHOBATOCTH,
OTKJIOHSIIOIIUE CIIOCOOHOCTH B3KHUX CUCTEM TPEOYIOT
ycuneHus. ITo3ToMy 6bLIO TPEJIOKEHO UCIIONIb30BATh
TEXHOJIOT'HIO HA OCHOBE OJIOKHPYIOIINUX ITAYEK C
MYJIBTUMO/JAJIBHBIMU YACTUIIAMU (TEXHOIOTHIO Open
Path Sequence).

ITauka, BpEMEHHO KOJIbMATHUPYIOIAsA 30HbI
TPEUIUHOBATOCTH U/WUJIN 30HbI BBIPA’KEHHOT'O
IOIVIOIEHW A XKUIKOCTH IPHU nposeaeHnn O3,
MPEACTABIAET COOOH COCTAB U3 CIIEITUAIBHBIX I'PAHYII
TEPMOPA3TATA€EMOTIO ITIOJIMMEPA U TEPMOPA3IIATAEMBIX
BOJIOKOH. ITpH IONAa/JaHUU B BBICOKOIIPOHHUIIAEMYIO
30HY Y4ACTUIIBI PA3HOI'O JUAMETPA PE3KO YMEHBIIAIOT
IIPOHUIIAEMOCTD 30HBI M OKA3bIBAIOT OJIOKUPYIOMIU I
adpexrt. JobaBieHNE BOJIOKOH CTAOMIN3UPYET ITAUYKY
U CHUIKAET YTEUKH TEXHOJIOIMYECKOU JKUJIKOCTH 110
TPEUMHE WU PUIBTPY O MUHHUMYMA.

Texnonorus Open Path Sequence
UCHOJIb3YETCS B KAYECTBE IIOTOKOOTKIOHCHU S
JUIA IIPOBEAEHNA KUCIOTHOTO I'PIT B
BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX CKBAXKUHAX,

4 TAKXKE /14 IPOBEAECHUA TPONNAaHTHOIO MI'PIT B
LEMEHTUPYEMBIX XBOCTOBUKAX. [Ipu BO3IE€HICTBUM
3260MHOM TEMIIEPATYPHI [IAYKA CAMOPA3JIATra€TCH,
HE OCTABJISASA 3AI'PA3HEHNH [10CIIE IPOBEICHU S
06pPabOTKU.

HoBsie pa3pabOTKH (BHYTPHCKBAKHHHBIH
uHCTpyMeHT) OO0 HIIII POCTIKTEXHOTOTHH»
npezncrasui IO.H. [IITaxoB, HAYaJIbHUK OT/E/IA
Pa3paboTKU BHYTPUCKBAKUHHOTI'O MTHCTPYMEHTA.

B noxsaze 6611 1aH KPATKHUI 0630p reOPU3NIECKUX
coepunurenet gy F'HKT ¢ kabenem u 0630p
BCIIOMOT'ATE€ILHOTO MHCTPYMEHTA. JJOKIATIUK

MO POOGHO OCTAHOBWIICSI HA KOHCTPYKILIMU 1
pCKOMCH,Z[HL[I/IHX 110 HpI/IMCHCHI/IIO HCpCBOJIHI/IKa-
coenuHUTENS HaHToBOro THIA [TICK-55 1 HAacaAKu
PEBEPCUBHOMN ABOMHOI'O ACHCTBUS, IIPEJHA3HAYCHHOM
JUIS TIO/'bEMA ITPOIIIAHTOBBIX ITA4Y€EK U3
TOPU3OHTAJIBHBIX YYACTKOB CKBAKITHBL

B noxnaze «<Pa3padorku PI'Y Hedpru rasza
um. .M. I'yOKHHA B 00 IACTH KHCJTOTHBIX
006paboOTOK» 32aBEIyIONINI 1a6opaTopucti PI'V
Hed T urasa (HNY) umenu .M. I'y6xkuna, HOL]
«[IpOMBICTIOBAsI XMMHUSI», B.A. IIBITAaHKOB /1aJ1 0630p

zones, the diverting capacities of viscous systems must be
strengthened. Thus, it was proposed to use a technology
based on a diversion pill with multimodal particles
(Open Path Sequence technology).

The pill, which temporarily fills fracture zones and/
or zones of strong fluid loss during the treatment, is a
composition of special granules from thermodegradable
polymer and thermodegradable fibers. When
penetrating into a highly permeable zone, particles
of different diameters markedly reduce the zone
permeability and have a blocking effect. The addition
of fibers stabilizes the pill and minimizes the leakage of
treating fluid through a fracture or filter.

This technology is used as a flow diversion for acid
fracturing in vertical and horizontal wells, as well as for
proppant in multistage hydraulic fracturing in cemented
liners. Exposed to bottomhole temperature, the pill self-
destroys without leaving contaminants after treatment.

New developments (well intervention tools) of
NPP RosTEKtechologies, LLC was presented by Yuri
Shtakhov, Head of Well Intervention Tools Engineering
Department. The report started with a brief review of
logging joints for coiled tubing with cable and a review
of additional tools. The reported specified design and
recommendations for application of a collet joint sub
PSK-55 and a reverse double-acting nozzle for lifting
proppant pills from the horizontal wellbore.

The report Developments of the I.M. Gubkin RSU
of Oil and Gas in the field of acid treatments was
presented by Vadim Tsygankov, Head of Laboratory, The
LM. Gubkin RSU of Oil and Gas, REC “Oilfield chemistry”.
The report included the review of technologies for oil
production enhancement and chemical compositions
used for different types of reservoir rock. The main
problems during acid treatments were pointed out: high
interfacial tension of inorganic acids when exposed to
hydrocarbon phase, poor rock wetability, high rate of

KynbMuHaumen koHdepeHLMM SBUNOCH
TOPXEeCTBEHHOE Bpy4eHMe AUNNOMOB flaypeaTtam
cneumanbHon npemun Intervention Technology
Award, yupexaeHHoun ICoTA-Poccusi.

The conference culminated with a solemn prize-
giving ceremony of Intervention Technology
Award that was launched by ICoTA-Russia.

acid-rock reaction, high rate of acid leakages including
leakages into water-bearing intervals. Solutions

of the above mentioned problems using chemical
compositions were stated.

The reporter described the action mechanism and
experience of application of chemical compositions
developed in the university: compositions Khimeko-
Classic, stimulation composition PAV-SKS and its
modifications, stimulation composition Khimeko-2TK,
acid diverter based on hydrocarbon gel prepared using
gelling self-diverting composition Khimeko-N based
on Khimeko-Classic and viscosifying agent US-9, acid
diverter based on Neftenol VES agent and other agents.

The reporter also described the technology of acid

Ne 4 (062) leka6ps/December 2017 33

PROSPECTS



0
o
=
e
/
-
O
a
83
=

TEXHOJIOTHUH JIJIS1 UHTECHCU(PUKAITUU JOOBIYHN
HEMTH 1 XUMHUUECKUX COCTABOB, IPUMEHSIEMbBIX
JULSL PA3JIMYHBIX THUIIOB KOJUIEKTOPOB. BbI/IC/IEHBI
OCHOBHBIE ITPO6JIEMBI, BO3HUKAIOIINE TIPHU
KHUCJIOTHBIX OOPA00TKAX, TAKUE KAK BBICOKOE
MeK(PA3ZHOE HATSHKEHUE MUHEPAIBbHBIX KMCJIOT
Ha IPAHUIIE C YITIEBOJOPOAHON (PA30H U IJIOXAs

IOpuuIllmaxoe
Yuri Shtakbov

CMA4YHBAEMOCTD IIOPO/IbL, BLICOKAsI CKOPOCTD
PEAKLIMY KUCJIOTHI C IOPOAOH, BBICOKAS CKOPOCTD
YTEYEK KUCJIOTHI, B TOM YUCJIE B BOJJOHACHIIIEHHBIE
NPOIUIACTKU. YKA3aHBI ITyTHU UX PELMIEHUSA C [IOMOIIBIO
XUMHYECKHUX COCTABOB.

OnuncaH MEXAHU3M JIEUCTBHA U OIBIT IIPUMEHEHHNA
XUMUYECKUX COCTABOB, PA3PAOOTAHHBIX B
YHUBEPCUTETE: KOMIIO3ULINU «XUMEKO-Kitaccuk»,
MHTEHCU(PUIIHPYIOWETO coCcTaBa «ITAB-CKC» u ero
MOAN(PUKALTAH, THTEHCU(PULITUPYIOIIETO COCTABA
«Xnmeko-2TK», OTKJIOHUTEIIS KUCJIOTHI HA OCHOBE
YITIEBOLAOPOLHOI'O I'€Jis, IPUT'OTOBJIEHHOI'O C
TOMOIIIBIO KOMIIJIEKCA T'EJIUPYIOMIETO «XUMEKO-H»,
CAMOOTKJIOHAIOIIEI'OCS COCTABA HA OCHOBE «XHMMEKO-
Knaccuk» u 3arycrurens «YC-9», OTKJIOHUTENA
KUCJIOTBI HA OCHOBE pearenTa «Hedrenon BYITAB»

U JPYTUX PEATEHTOB.

OrnucaHa TEXHOJIOTUS KUCIOTHBIX OOPa00TOK
U IPAKTUYECKUI ONIBIT €€ IPUMEHEHN A Ha
KOHKPETHBIX CKBA)KUHAX.

0 ®UHAHCAX

Pucku npy npro6pETEHNH U 9KCILTYaTALUH
JOPOTOCTOAMIETO BBICOKOTEXHOJIOTUYHOT'O
060pPYIOBAHNA 3HAYNUTEIBHO CHUKAIOTCA IIPU
UCIIOIB30BAHUU 3(PPEKTUBHBIX (PUHAHCOBBIX
MHCTPYMEHTOB, TAKUX KaK JIN3UHT U CTPAXOBAHHE.
O BO3MOKHOCTSIX 3TUX HHCTPYMEHTOB
IIPUCYTCTBYIOMUX ITPONH(POPMUPOBAIN
BUIIE-TIPE3U/ICHT 110 Pa6OTE C IPEATIPUSITHIMU
TOIUIMBHO-3HEPI€THUCCKOI'O KOMILJIEKCA
ITAO CAK «®HeprorapanT» PS. Iruios B JOK/I1/1€
«KOMIIJIEKCHO€E CTPaAXOBAHHE JIJIA NPEeIPHATHI
HedTErazoBoro ceKTopa» U pyKoBOAUTED
IPOEKTA IO paboTe C HEPTErA30BbIM KOMIIEKCOM
OO0 «TexHOCTPOUAU3HUHI» D.5. UITI'MJIOB B JOK/IAJE
«AHBECTHIIHOHHEIE IIPOEKTHI
B He()TEra3oBOM KOMILJIEKCE>.
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treatments and field experience of the application of
this technology in wells.

ABOUT FINANCE

Effective financial instruments such as leasing and
insurance mitigate risks of acquisition and operation of
costly high-tech equipment. The possibilities of these
instruments were described by Ruslan Igilov, Vice-
President for Fuel and Energy Complex Enterprises
Interaction, SAK Energogarant PJSC, in his report
Package Insurance for Oil and Gas Companies
and E. Y. Igilov, Head of Fuel and Energy Complex
interaction, Technostroyleasing LLC, in his report
Investment projects in Oil and Gas sector.

COILED TUBING TIMES - TIME FOR
CELEBRATION

The conference culminated with a solemn prize-
giving ceremony of Intervention Technology Award
that was launched by the Russian Chapter of the
Intervention and Coiled Tubing Association (ICOTA-
Russia). Winners were selected in five nominations.
You can find winner companies on pages 36—38
of this issue.

An honorary diploma of ICOTA-Russia was awarded to
FIDMASH. The company was awarded for the consistent
and significant contribution to the development of

coiled tubing technologies in Russia.

Traditionally, ICoTa conducted admission to the
membership of Intervention and Coiled Tubing
Association (ICOTA-Russia). New members of ICOTA-
Russia received their membership certificates.

Also, the best reporters of the conference and the best
authors of Coiled Tubing Times in 2017 were awarded
with diplomas.

Abstracts of the main reports will be published in
Ne 63 (1, 2018).

We would be glad to see our readers at the 19t
International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference!

Analytical Group of the Coiled Tubing Times



BPENMHA KOJITIOBMHIA - BPENIA TOPXXECTBA

KysibMHHAIHEN KOH(PEPEHITUH SIBUIOCH TOP;KECTBEHHOE
BPY4E€HUE JUILIOMOB JIAyPEaTaM CIIELINAIbHON
npemuu Intervention Technology Award, yapexxIeHHO!
POCCHUUCKUM OTAEIEHUEM ACCOITUAIIHN CIIELTUATUCTOB
O KOITIOOMHT OBBIM TEXHOJIOTHUSM U BHYTPHUCKBAKUHHBIM
pa6oram (ICoTA-Poccust). HarpaskieHue npoBOANIIOCH B
AT HOMUHAIUAX. C KOMITAHUSAMHU-TIOOEJUTENTBHULIAMHA
2017 roza BbI MOMXKETE ITIO3HAKOMUTHCA Ha C. 36—38 3TOr0
BBIITYCKA )KYPHAJIA.

INoueTtnsblit gunom ICOTA-Poccus 6611 BpydeH
C3AO «PHIMAIID. [IpeannpusaTye HarpakI€Ho 34
MOCJIEAOBATE/IbHBIN U CYIIECTBEHHBIN BKJIAJ] B PA3BUTHUE
KOJITIOOMHI'OBBIX TEXHOJIOTUI B Poccum.

TpaJUIIMOHHO COCTOSJICSA IPUEM B YIEHBI ACCOLTMALTUUN
CHELINAJIUCTOB IO KOMTIOOMHTOBBIM TEXHOJIOTHAM U
BHYTPUCKBAXUHHBIM paboTaMm (ICOTA-Poccus). HoBbiM
4JIeHAM OBLIH BPYYEHBI CBU/IETENBCTBA, TOATBEPXKAAIONUE
4JIEHCTBO.

TOpKECTBEHHA YACTD BKJIIOYA/IA TAKIKE HATPAXKICHHE
JUIJIOMAMH JIYYIITNUX JOKJIAJIUKOB KOH(PEPEHITUH U
JIYUIIHUX aBTOPOB JKypHasIa «<BpeMs KONTIOOMHra. Bpemsa
I'PIT» 2017 ropa.

Te31Chbl OCHOBHBIX JIOKJIAZJOB KOH(PEPEHITUY OYAYT
OIy6IMKOBaHbL B Ne 63 (Nel, 2018)

Jo BcTpeun Ha 19-11 MeXXyHapOAHON HAyYHO-
NPAaKTUYECKON KOH(pepeHITNH «KOITIOONHTOBBIE
TeXHONIOrNH, ['PIT, BHyTPUCKBA)KUHHBIE PAOOTHD!

AHAJMTHYECKAA I'PYIIIA JKYPHAIA
«Bpemsa xoaToouura. Bpems I'PII»
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[IEPCIIEKTHWBBbI

Intervention Technology Award - 2017

B pamkax 18-11 MeX/1yHapOAHOM HAyYHO-
MPAKTUYIECKOI KOH(PEPEHIINU «KONTIOOMHTOBBIE
TexXHOMOoruy, I'PI1, BHYTPUCKBAKUHHBIE
PaboThI» COCTOSJIOCH NOABENCHUE UTOTOB U
TOPKECTBEHHOE BPYYEHUE TUIIJIOMOB JIaypPeaTam
cnenuaIbHONM npeMuu Intervention Technology
Award.

IIpemMust 6bl1a yuapexaeHa B Hagase 2014 roga
POCCUUCKUM OTJEIEHUEM ACCOITUAIIUHA
CIIEJUAJIMCTOB IO KOJTIOOMHTOBBIM
TEXHOJIOTUAM M BHYTPUCKBAKUHHBIM Pa60TaM
(ICoTA-Poccus) U ABIAETCSA POCCUHCKOI BEPCUEN
MPEMUHU, BDY4A€MOM AMEPUKAHCKHM OT/ICJIEHUEM
ICOTA Ha exxerogHOU KOH(pepeHIIMU B Byaienjce
(CHIA, mrrat Texac).

B aTOoM rogy HarpaxxgeHue poCCUMCKON
crienabHOU npemueii Intervention Technology
Award npOBOJUJIOCH YETBEPTHIN Pa3 B €€
UCTOPUU.

B Teuenue ropa poccurickoe otaeneHue ICoTA
C IIOMOMIBIO HAYYHO-IIPAKTUYECKOTO )KYPHAJIa
«Bpems konTiobunra. Bpems I'PIT> npoBOAUIIO
AHKETHUPOBAHUE YUTATEJIEN U ITOJIb30BATEIIEN
CanTa — CHEUAIUCTOB HE(PTEra30BOrO
cepsuca. I[1o pe3ynpraram ornpoca ObLIn
COCTABJIEHBI MIOPT-TUCTHI B KAKJOU HOMHUHAIIUU.
ABTOPHUTETHOE KIOPH, B COCTAB KOTOPOT'O
BXOJIAT YIEHBI COBETA JUPEKTOPOB POCCUUCKOI'O
otaenenus ICOTA, 4IeHbl y4€HOT'O COBETA
HIT IPKT 1 4JIeHBI pEJAKIIMOHHOI'O COBETA
JKYpHa1a «BpeMs KOJITIOOUHIA», OTIPEJIEIUIIO
nob6euTeIIEH COTTIACHO BEIPAOOTAHHBIM
JUISL KAXKJOM HOMUHAIIUH KAYECTBEHHBIM U
KOJIMYECTBEHHBIM KPUTEPUAM, CPESU KOTOPBIX
OCHOBHBIM OBLJIO YCIIEIMTHOE UCTIOJIb30BAHUE
BBICOKMX TEXHOJIOTUH.

ITepBOHA4AJIBHO OBLJIIO OO'BSIBICHO O CEMU
HOMMHALUAX IpeMUN. OTHAKO HEAKTUBHOE
I'OJIOCOBAHHE 10 HECKOJIBKUM HOMUHAIUAM,
(PAKTUYECKU IIPOSIBUBIIEE OTCYTCTBUE
UHTEPECA AYJUTOPHUH K HUM, IIPUBEJIO XKIOPHU
K HEOOXOIUMOCTH COKPAIICHU S YHCJIA
HOMMHALUI 10 ITHU. Takke 6blIN YTOYHEHBI
(popMynIupOBKY HOMUHANUN. [Ipu 3TOM B
JBYX HOMHHAIMAX ObLJIO OIIPEJIEIICHO CPA3y
HECKOJIBKO ITooeauTene. BHomnHuanuu «JIyumas
KOMMAaHUS — IPOU3BO/IUTEb MATEPHUAJIOB
Y PEATEHTOB JIJ151 BICOKOTEXHOJIOTUYHOTO
He@dTErazoBoro cepsuca B Poccum» nobegurenu
OIIPEJEISINCE BIIEPBBIE B UCTOPHUH IIPEMUHU.

B mopr-nmuct HoMmuHanuu «JIyunras
He3aBHCHMAsA CEPBHUCHAA KOMIIAHH A

36 Nog (062) lexa6ps/December 2017

This year, in the framework of the 18" International
Scientific and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference the
winners of the Intervention Technology Award were
chosen and the corresponding awards were presented to
the selected companies.

The Award was established in 2014 by the Russian
Chapter of the Intervention and Coiled Tubing
Association (ICOTA-Russia). It is the Russian version of
the award that is presented annually by the US Chapter
of ICOTA at the SPE/ICOTA Coiled Tubing and Well
Intervention Conference & Exhibition (Texas, USA).

This year it was the fourth time when the Intervention
Technology Award was presented.

During the whole year of 2017, the Russian Chapter
of ICOTA with the help of Coiled Tubing Times Journal
has been conducting a survey among the readers of
the Journal and users of cttimes.org website, the major
part of which are oil and gas professionals. Based on
the results of the survey, a number of companies were
shortlisted in each of the Award categories. Special jury
comprising the members of ICOTA Board of Directors
(Russian Chapter), the members of the Scientific Council
of NP CTTDC, and the members of the Coiled Tubing
Times Editorial Board chose the winners according to
specific (for each category) qualitative and quantitative
criteria. The main focus was made on the successful
application of advanced technologies.

The winners of the Intervention Technology Award
were previously chosen in seven different categories.
However low activity of voting for several categories,
which in fact showed the absence of interest of the
audience towards them, made the jury to cut the amount
of categories down to five (5). Titles of the categories
have been adjusted as well. The peculiarity of this year
ceremony was the fact that more than one winner was
chosen for two categories. It was the first time when a



Intervention Technology Award - 2017

B HCIIOJIb30BAHHUH KOJITIOOHMHIOBBIX
TE€XHOJIO0ruM B Poccum» Bonunu:
* OO0 dlakep CepBuc»;
* OO0 «Ypan-duzanu-1THI I,
* OO0 «Dpak/xeT-Bonra»;
¢ OOO <«TarpaC-PemCepsuc» [Ipennpusrue
«AKTIOOUHCKPeMCepBUC».
ITo UTOraM roJIOCOBAHUS KIOPU ITOOEI1IA
koMmmanusg «000 JdIakep CepBHC».

B mopT-mucT HoMUHALUH «JIydimasa
HE3aBHCHMAaA CEPBHCHAA KOMIIAHHA B

o6aactu nposeaenus 'PII 8 Poccuwm» BOIUIN:

* OO0 dJlennnoropckPemCepsucy;
* OO0 dlakep CepBuc»;
e PVII 1O «BenopycHeEPTh».
ITo n'Toram roJIoCOBaHUS JKIOPH TOGe/TUIa
kommanus PYII J1I0 «<berxopycHe(dTh».

B mopT-mucT HOMUHALUY «JIydimasa
HE3aBHCHMAA CEPBUCHAA KOMIIAHHU A 110

4

new category “Best company-manufacturer of materials
and chemical agents for high-tech oilfield service in
Russia” was introduced and the winners were chosen.

The following companies were shortlisted in the
category “Best independent service company
in the sphere of coiled tubing technologies
application in Russia”.
¢ Packer Service, LLC
* Ural-Design-PNP, LLC
¢ FragJet-Volga, LLC
» TagraS-RemService, LLC; AktyubinskRemService

Enterprise

According to the results of jury voting, Packer

Service, LLC was pronounced the winner.

The following companies were shortlisted in the
category “Best independent service company in
the sphere of hydraulic fracturing operations in
Russia™:
¢ LeninogorskRemService, LLC
e Packer Service, LLC
* RUP PO Belorusneft

According to the results of jury voting, RUP PO
Belorusneft was pronounced the winner.

The following companies were shortlisted in the
category “Best innovating independent service
company in Russia”:

e Packer Service, LLC
* “CoiledTubing Service”, LLC
« EWS

According to the results of jury voting, “CoiledTubing

Service”, LLC and EWS were pronounced the winners.

The following companies were shortlisted in the
category “Best company-manufacturer of high-
tech oilfield service equipment in Russia”:

* NPP RosTEKtechnologii, LLC

* NPF Packer

* NTCZERS

* Novokramatorsky machine factory

According to the results of jury voting,
Novokramatorsky machine factory was
pronounced the winner.

The following companies were shortlisted in
the category “Best company-manufacturer of
materials and chemicals for high-tech oil and gas
service in Russia™
* Himeko-GANG
e Mirriko
* Borovichi Refractories Plant }
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Intervention Technology Award - 2017

IIPOABHKEHHIO HHHOBA U B Poccun»
BOIILJIM:
e OOO dlakep CepBUC»;
* OO0 «KounTo6mHI-CePBUC»;
« EWS.

ITo ©TOraM ro7I0COBAHUS JKIOPU ITOOETUITHN
koMmaHuu Q00 «KoMaTIoOHHT-CepBHC»
u EWS.

B mopr-nuct nHomnnanyu «JIydmasa
KOMIIAHH A — IIPOH3BOSHTEb
00OPYyAOBAHMA I
BBICOKOTE€XHOJIOTHYHOTIO He(DTEra3oBoro
cepBuca B Poccun» BONIN:
¢ OO0 «HIIIT «PocTOKTEXHOJIOT U,
¢ HII® Jlakep»;

e HTII «35PC;
* HOBOKpPaMaTOPCKHUIT MAIITMHOCTPOUTEIbHBIN
3aBoj (HKMS3).

ITo mTOraM rooCOBaHU XKIOPU NMTOOEINIIA
koMIlaHus <HOBOKPAMATOPCKHH
MaAaIIMHOCTPOUTEABHBIN 3aB0a> (HKM3).

B mopr-nuct nHomnnanuu «JIydmasa
KOMIIAHH A — IIPOM3BOSHTEIb MATEPHATIOB
H PEareHTOB A/ BBICOKOTEXHOJOTHYHOT'O
HedTErazoBoro cepsuca B Poccuy» BONIIH:
e AO Xumeko-IT'AHI»;

e 'K «Muppuko»;

* AO «BOPOBUYCKHNIT KOMOMHAT OI'HEYTIOPOB»;
e OO0 JeoCnnunrt»;

e OO0 «TI «»DKOHO-TEX>.

ITo uTOram roJIOCOBaHMUA XKIOPU ITOO6E TN
koMmrtanuu AO Xumexko-TAHI» u AO
«BOPOBHYCKHI KOMOHHAT OTHEYIIOPOB>.

HarpaxxaeHue crieljuaJIbHON IpEMUEH
Intervention Technology Award npoBoauTCA
€XKEr'oJJHO B paMKaX MexXayHapOAHOU HAyYHO-
MPAaKTUYECKON KOH(pepeHIUU «KONTIOOGUHIOBbIE

TEXHOJIOTUH, T'PIT, BHYyTPUCKBAKMHHBIE PA6OTDD>.

Baumanue! HaumHaeTcs roJIoCOBAaHUE,
KOTOpOE onpenenuT nobepurene Intervention
Technology Award — 2018.

ITob6epyrenu OynyT OIPENEIATHCA B IIATH
HOMMWHAIIUAX — AHAJOTUYHO Intervention
Technology Award — 2017.

HOBBIFt MOAYIb JIJIS1 TOJIOCOBAHUS — B 3TOM
U [OCJIEAYVIONIUX BBINTYCKAX KypHasa «BpeMs
KoNTIOOMHTrA. Bpems I'PIT».

IIpumIanaeM HaIIUX YUTATeICH IPHUHATD
AKTHUBHOE Y4aCTHE B OIPEAECICHUN HOMUHAHTOB
Intervention Technology Award — 2018! ©
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e GeoSplit, LLC
e TD “EKONO-TECH,
; LLC

According to the

Himeko-GANG

and Borovichi
Refractories Plant
were pronounced the
winners.

The Intervention
Technology Award is
presented annually in
the framework of the
International Scientific
and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference.

Important! The voting which will determine the

winners of the Intervention Technology Award — 2018 is

now starting.

The winners will be chosen in five different categories

similarly to Intervention Technology Award — 2017.
New voting module can be found in the present and
following issues of Coiled Tubing Times.
We invite our readers to actively take part in the
process of selection of the Intervention Technology
Award — 2018 nominees! ©
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YBaxkaemble konnerun! loporve gpy3ba!
Poccuiickoe otaeneHne Accoupamm CneLmanimcToB No KONTIOOMHIOBLIM TEXHONOTUSIM

1 BHYTPUCKBaXMHHbIM pabotam (ICOTA) npepniaraeT BaM NPUHSTL y4acTUe B roloCOBaHUY,
pe3ynbTaToM KOTOPOro CTaHeT (hopMMpPOBaHNE LIOPT-NNCTa CreLmanbHoN NpeMmm
Intervention Technology Award - 2018.

YkaxuTte, noxanymcra, Kakme KOMraHum1, Ha Ball B3rNsg, 4OCTOVHbI CTaTb JlaypeaTtaMum
B CJIeAyIOLUMX HOMUHALMAX:

<<J-|y'~ILLIaF| He3aBNCMad CePBNCHaaA KOMMaHWA B MCMOJNb30BaHNN KONTIOOMHIOBbIX TEXHOMOrMI B Poccmm»

«Jly4LLan He3aBMCKMasn CcepBUCHas KOMMaHWs B obnactn nposefeHus MPI1 B Poccum»

«J'Iquuaﬂ He3aBnCMad cepBNCHaA KOMMNaHWA Mo NpoABMXeHUIO VMHHOBaLMM B Poccnm»

«Jly4yLas KOMMaHWs — MPOM3BOANUTENb 0O0PYLOBaHMS s BbICOKOTEXHOMOMMHYHOMO HethTerasoBoro cepauca B Poccum»

<<J-|yL'ILLIaF| KOMMaHWA — Npon3BoaNTENb MaTepKalioB N peareHToB AJ14 BbICOKOTEXHOTOTMYHOIo Hedeera3osoro cepsuca B POCCI/II/I»__

MpOoC1M Bac OTCKaHMPOBATL 3aMoNIHEHHYO OPMY 1 NpUCaTh No afpecy: cttimes@cttimes.org.
MOXHO Tak>ke NpUcaTh 3anonHeHHyo hopmy Mo dakcy: +7 (499) 788-91-19
BaLwu rofioc o4eHb BaxeH!

Ha nepBoMm 3Tane nofBefeHis UTOroB Mo pesynsratam 06paboTki 3anofnHeHHbIX popM OyayT cocTaBneHbI
LIOPT-NINCTbI B KaX/0W HOMMHALLMW. Ha BTOPOM 3Tare aBTOPUTETHOE XIOpK, B COCTaB KOTOPOTO BXOASAT

KoHTakTHasa nHdopmaums:
www.icota-russia.ru

YreHbl COBETa AMPEKTOPOB poccumckoro otaeneHus ICoTA, akcnepTsl MuHaHepro P®, 4neHbl y4eHoro MbXeBCKII Nepeynok, 5,
coBeTa LleHTpa pasBuTUs KONTIOOUHIOBBIX TEXHOMOTMI M YileHbl peAaKLMOHHOMO COBETA XypHasa «Bpems cTpoeHue 1, ocmnc 224
KonTioOMHra», onpeaenuT nobeawTenei CornacHo BbipaboTaHHbLIM AN KaXA0M HOMUHALMMN Ka4ecTBEHHbIM Mocksa 119017,

M KON4eCTBEHHbIM KPUTEPUAM.

Top>ecTBEHHOE Bpy4eHme AMMIOMOB Nlaypeatam poccuniickon Intervention Technology Award coctoutcs B
pamkax 19-11 MexayHapoaHOM Hay4HO-NpaKTUYeckon koHhepeHumn «KonTioOnHrosble TexHonorum, MPrl,
BHYTPVCKBaXMHHbIe paboTbi» B Hosibpe 2018 roaa.

Mpemus Intervention Technology Award yupexnena s Hauane 2014 roga poccuinckim el 102

oTzeneHeM ACCoLmaLm CreLmanvcToB No KONTIOBMHIOBbIM TEXHOMOMMSIM 1 BHYTPUCKBAXMHHbBIM paboTam Mob. +7 (968) 356-34-45
(ICOTA) v aBNSeTCS OTEYECTBEHHOW BEPCMUEN MPEMUM, BPy4aeMon aMepuKaHcknM otaeneHnem ICoTA Ha @akc: +7 (499) 788-91-19
exerofHon koHdbepeHumn B Byanenace (CLLA, wrat Texac).

Poccunckas @enepauys

Ten. +7 (495) 481-34-97




[CoTA
POCCUY

Coiled/tubing
wewomesens [ 1111€S

=

_ .
—
—

::—_ﬁ

—

NP CTTDC

Dear colleagues and friends!
Russian Chapter of the Intervention and Coiled Tubing Association (ICOTA) invites you
to respond to a poll and tell us which companies are worthy of the special
Intervention Technology Award -2018.

You are kindly asked to choose the companies which, in your opinion, are the winners
in the following categories:

Best independent service company in the sphere of coiled tubing technologies application in Russia

Best independent service innovating company in Russia

Best company-manufacturer of high-tech oilfield service equipment in Russia

Best company-manufacturer of materials and chemicals for high-tech oil and gas service in Russia

Please, kindly fill-in the form, scan it and send to cttimes@cttimes.org
You can send the filled form by fax as well: +7 (499)-788-91 19
Your opinion is very important for us!

On the first stage, we will form short lists of the companies in each of the categories on the
basis of your votes. On the second stage, the panel of judges comprising board members of the

Russian Chapter of ICoTA, experts from the Russian Ministry of Energy, members of the Scientific
Council of Coiled Tubing Technologies Development Center and members of the Editorial Board of

Contact information:
WWW.icota-russia.ru
5/1 Pyzhevsky lane,

Coiled Tubing Times Journal will choose the winner in each category (according to the elaborated Suite 224 :

. o . 119017 Moscow, Russian
qualitative and quantitative criteria). Federation
Intervention Technology Award Ceremony will be held in the framework
of the 19" International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and Tel. +7 (495) 481-34-97
Well Intervention Conference on November, 2018. (ext. 102)
Intervention Technology Award was established in early 2014 by the Russian Chapter of the Mobile: +7 (968) 356-34-45

Intervention and Coiled Tubing Association (ICoTA). It is the Russian version of the award established  Fax: +7 (499) 788-91-19
by the US Chapter of ICoTA.



C3A0 «PUIMAIII> HArpaXKIECHO
1moYeTHBIM THUILTIOMOM ICOTA-Poccus

FIDMASH Company Has Been Awarded
with Honorary Diploma of ICoTA-Russia

PROSPECTS

3a IOCIEOBATENBHBIN U CYIIIECTBEHHBIN BKJIAJ B For consistent and substantial contribution to
Pa3BUTHE KOJITIOOMHIOBBIX TEXHOJIOTUI B Poccuu development of coiled tubing technologies in
POCCUICKOE OTJIECJICHHUE ACCOITUAITUU CIIEITUAIHUCTOB 11O Russia the Russian chapter of Intervention and
KOJITIOOMHTOBBIM TEXHOJIOTUAM M BHYTPHUCKBA)KMHHBIM Coiled Tubing Association (ICOTA-Russia) awarded
pa6oram (ICOTA-Poccust) HarpaanuiIo NOYETHBIM JUIITIOMOM FIDMASH (Minsk) with Honorary Diploma.
C3AO «PUAMAII> (T. MHHCK) — IPEATIPUATHE, 34 BDEMSI FIDMASH is a company that has already developed,
CBOETO CYIIECTBOBAHUS OCYIIECTBUBIIEE PA3PAOOTKY, manufactured and sold more than 130 coiled
I POU3BOACTBO, MOCTABKY U ITOAEP/KKY B IKCILTYATAIIUH tubing units on the Russian high-tech oilfield
6omee 130 KONTIOOMHTOBBIX YCTAHOBOK Hd POCCHUIICKOM service market. It keeps providing maintenance
PBIHKE BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOr0O CEPBUCA. © and selling new equipment. ©

NOMETHBIN
Avnnom

B i S s

up o Pocoemt
varpanpaers CRAD o AL ir M)
CISE “FIEMASH™ (M)
it avearded for 3 geraliang

arad chgruficant comrbution |0 the deviaprrest
of cnlad husing Sechsology b Runile

Ha chumxe: npeoceoamens ICOTA-Poccusn K.B. Bypoun epyuaem nouemmuiii
OUNSIOM 3aMECMUINENI0 2eHEPANBHOZ0 OuPeKxmopa no mexHuueckum 60nPpocam
C3A0 «PH/IMAIII» A.B. /Tuneguuy

On the photo: K. Burdin, Chairman of ICOTA-Russia awards Honorary Diploma
to A. Linevich, Deputy General Director on Technical Issues, FIDMASH
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OBOCHOBAHME UCMOJIb30BAHUA
FMAPOABPA3NBHOIO 30HA0BOI0 MNEPMOPATOPA
B MUHHOBALMOHHbIX KOJITHOBUHIOBbIX TEXHOJIOTMUAX

JUSTIFICATION OF APPLICATION OF HYDROABRASIVE
SONDE PERFORATOR IN INNOVATIVE COILED TUBING
TECHNOLOGIES

O.AHTOHUAIU, nupexrop, C. OYPCUH, noueHT, HHCTUTYT He(dTH, ra3a u s3HepreTuku (MHI'ud) Ky6GaHCKOIo rocyJapCTBEHHOTIO

TEXHOJIOTHYECKOI'O YHUBEPCHTETA

D.ANTONIADI, director, S. FURSIN, associate professor, Institute of oil, gas and energy

at Kuban State Technological University

OOGmEnNPHU3HAHHBIM METOIOM Pa3pa0OTKH
MECTOPOK/JEHHUH ABIACTCA OypeHHue
TOPH3O0HTATIBHBIX CKBAKHH C IIOCJIETYIOIIHM
IIPOBEAEHHEM MHOIOCTAHHHOI'O
T'HAPABINYECKOIO PA3PHIBA IUIACTOB
(T'PII). OpHAKO B pAJLE CIy9A€B BO3MOKEH
HMHO¥ 9KOHOMHYECKH H SKOJIOTHIECKH
000CHOBAHHBIH IIOIXO/, A HMEHHO:
Pa3BETBJIEHHOE INTYOMHHOE BCKPBITHE
IIPOSYKTHUBHOM 30HBI 11acTa (II3I1) xackazom
nepGhopaITHOHHBIX KAHAJIOB MAJIOT'O JHAMETPA
M3 00CAKEHHOI'O CTBOJIA CKBAKUHBI. /151
3TOr'0 B CHCTEME KOJITIOOMHI'A IPEIaraeTcCsa
HCIIOJIb30BATH T'HPOAOPA3ZUBHBIN 30HJOBBI
nepdopaTop, MO3BOIAIOUIHI HA OCHOBE
CKBaKHHHOT'O KOHTE€HHEPa-CermapaTropa
a0pa3uBa YIYYIIHUTH MACCOBOE CO3/aHHE
JAPEHAKHBIX PATHAIBHBIX KAHAJIOB
ONTHUMAJIBHOH TPAECKTOPHH 32 OJJHY CITYCKO-
noasemMHuy¥o onepanuio (CIIO) c rpyoéamu. BBog,
a0pa3uBa B COILIO 30H/IA B PEKHME CTPYHHOTO
HACOCa 00EeCIIeYNBACT PA3PyHICHHE O0CATHOM
KOJIOHHBI, IIEMEHTA U IOPOJHI B INTYOHHY
IJIACTA 32 OJHY HENIPEPBHIBHYIO ONIEPATTHIO
M B OIITHMAJIFHOM I'H/IPOAHUHAMHIECKOM
peKHuMe — IIPHU MEHbIIIEM JABJICHHUH H OOJIbIIEM
pacxoje ;KHAKOCTH. BHYTPHCKBAa)KUHHAA
MeCTHAA MUPKYIAIHI a0pa3usa 6e3
BBIHOCA €I'0 HA YCTh€ MHHHUMHU3HPYET
yirep6 o6opyaoBanusi. KOXTIOOHMHIOBAS
noaBecka nepdoparopa yryqiaeT pesxumM
IHUPKYJSIIHHI pa00oYer cpeapl, oO0ecrieduBaeTr
IIPOCTOE YIIPABIEHHE YCTPOHCTBOM
gyepes NEeKTPOKAOeIb KOJITIOOHHIOBO
TPYOBI, MOBHIIIAET HA/IEKHOCTH CO3JAHHU
nepGhopaAIOHHBIX KAHAJIOB B CJIOKHBIX
I'e€0JIOTO-TEXHOJIOTHIECKHUX YCIOBHAX.
Hcmoab30BaHHE A0PA3UBA IIPHUMEHHUTEIBHO K
30H/I0OBOM CTPYHHOM TEXHHKE CIIOCOOCTBYET
BCKPBITHIO IUTACTA HA Aenpeccuu (HedTm).
IIpoBOAHAsM JHUHHUA CBA3U nIepdoparopa
BMECTE C COOTBETCTBYIOIIHMH CUTHAJIBHBIMH
JATIYHUKAMH O0€CIIEIUBAIOT JOCTATOYTHO
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Generally accepted method of field
development is drilling horizontal wells
with consequent multistage fracturing
(MSF). However in some cases another
economically and environmentally
feasible approach can be applied. This is
a multilateral deep reservoir penetration
with small-diameter perforation channels
from the cased wellbore. The suggestion for
this technology is using a hydroabrasive
sonde perforator in coiled tubing system.
This perforator based on downhole abrasive
container-separator improves the process of
creating multiple drainage radial channels
with one tripping operation. Injection of
abrasive material in sonde nozzle in jet
pump mode provides destruction of casing,
cement and rock during one continuous
operation in the optimum hydrodynamic
mode - lower pressure and higher fluid
rate. Circulation of the abrasive material
inside the wellbore with no lifting to the
surface mitigates damage to equipment.
Coiled-tubing-conveyed method improves
the circulation mode, provides easy control
of the perforator through the electric cable
inside the coiled tubing, enhances reliability
of creating perforation channels in complex
geology and technology conditions. The
application of the abrasive material in sonde
jet equipment assists in underbalanced
perforation. Perforator cable connection
with corresponding signal transducers
provides full control of the downhole
equipment and geology conditions
throughout all stages of perforation. The
application of box-type seismic-acoustic
receivers and thermomechanical sonde
deflector along with the opportunity to
measure downhole parameters in real time
provide active geosteering and improve
perforator navigation process during
multilateral drilling at high depths.



IIOJTHBIX 3200 HBIH KOHTPOJIb HAJ,
00OPYIZOBAHHEM H I'€OJIOTHIECKHM PA3PE30M
Ha BCEX dTAaNaX BCKPBITHA CPEIBI.
HCcI101b30BaHHE KOPITYCHBIX CEHCMOAKYCTH-
YEeCKHX IPHEMHHKOB H TEPMOMEXAHHIECKOTO
OTKJIOHHUTEJIA 30H 4, A TAKKE BO3MOKHOCTD
HU3MEPEHHU A IAPAMETPOB CPEIbI HA 3a00€ B
peaIbHOM pe’KHMe BPEMEHH CIIOCOOCTBYIOT
AKTHBHOM I'€OHABHUTAIIHH H YIYIIIAIOT
YIIPABISIEMOCTH Hepdoparopa npu
MHOT'OCTBOJIBHOM H JITTHHHOCTBOJIBHOM
OypeHHH.

Jlons TpyqHOU3BIEKAEMBIX 3a11aCOB (TPI3)
MHOCTOSIHHO YBEJIMYHUBAETCA U BO MHOTUX
HePTETOOBIBAIOMINX PETUOHAX COCTABIIAET yKE
70+75%. IIpOUCXOAUT HEYKJIOHHOE CHUKEHUE
CPEIHUX JEOUTOB CKBAKUH, YBEITNUYHBAETCS
OPOLIEHT MAJIOAEOUTHBIX CKBAKUH, OCTPO CTOUT
BOITPOC O NPEKPAMEHUH PA3pAOOTKH U3-3a
HEPEHTAOETBHOCTH LIEJIOTO PAIA MECTOPOXKIEHUI
Kpacnomapckoro kpas, CaxanuHa, Ypauo-
ITOBOJKBA U APYIUX PETUOHOB [1]. OTHMUM U3 IyTen
UHTEHCUPUKALMH IOOBIYU YIJIEBOJOPO/IOB SIBJISIETCS
YBETUYEHHE ITOBEPXHOCTH BCKPBITUA IIACTA, 4
TAKKE IPOHUI[AEMOCTH ITOPOJ, OKPYKAIOMUX
CKBAKMHY, U PACIIMPEHNE 30HBI IPEHUPOBAHUA
CTBOJIA CKBAKWHHI B LIEJIOM. B mocnennue
TOZbI BEAYTCS AKTUBHBIE IIOMCKH TPOCTBIX U
39KOJIOTUYECKH OOOCHOBAHHBIX TEXHOJIOTUHA
BCKPBITHA IUIACTA NEPPOPALTMOHHBIMHA KAHAJIAMH
MaJIOT'O AUAMETPA, CIOCOOHBIX ITEPEKPEIBATH
CJIA0ONPOHUITAEMBIH KOHTYP 3arpsi3HeHus [1311
C JENCTBYIOIIMM PAJUYCOM [0 3+7/ M, A TAKIKE
MO3BOJIAIOIINX JJOCTUTATh OOJIEE YIAJIEHHBIX OT
OCHOBHOT'O CTBOJIA IEPCIIEKTUBHBIX OO'BEKTOB HA
paccrosinue 100 M u 6071€e.

OCHOBHAas Macca padoT (10 90-98%) O BCKPBHITHIO
MPOAYKTUBHOI'O IUIACTA U3 OOCAKEHHBIX CKBAXXUH
BBITIOJIHAETCA IPOCTPEIOYHO-B3PBIBHBIM CIIOCOO0OM
C MCMIOJIB30BAHHEM KYMYJIATUBHBIX IIEP(POPATOPOB,
4TO O6'BACHAETCA IIPOCTOTOM X IIPUMEHEHNH,
JOCTATOYHO MAJILIM BDEMEHEM IIPOBEICHUSA
ONEPALIMU U OTHOCUTEIBHO HEOOJIBIION
CTOUMOCTBIO PAOOT U PACXOJHOI'O MATEPHAIA.
HecMoTps Ha TOCTOAHHOE COBEPIIEHCTBOBAHUE
TEXHOJIOTUH KYMYJIATUBHOI NIEP(OPALIAH, JAXKE
CaMbI€ COBPEMEHHBIE TIEP(POPATOPHI, HAITPUMED,
KoMIaHuu J1moM6epxe», HEPEAKO IPUBOIAT
K CYIIIECTBEHHOMY HAPYIIEHHIO O6CATHOM
KOJIOHHBI, ICMECHTHOI'O KAMHA U yCKOpCHHOMY
OOBOJJHEHUIO CKBAXXUHBL. TAKOE BCKPBITHUE HE
BCET/1a O6ECTICUYNBACT HACKHYIO THIPABINYECKYIO
CBSI3b I1JIACTA C OCHOBHBIM CTBOJIOM U HE
MIPEO/IOIEBACT 30HY 3aIPSI3HEHUS, JOCTUTAIONLYIO
HECKOJIBKUX MeTPOB. KaK IIpaBuiIo, /I YIYYIICHU S
MIPOHUIIAEMOCTH MJIACTA IIOCJIE KYMYJIATUBHOI
nepoOparuy NPOBOAT JOIOJTHUTENBHEIC
BEChbMa 3aTPATHBIE MEPONIPHUATHS (KUCIOTHBIE
06pabOTKHU, PA3IVIMHU3AUYN U TUPOPA3PHIBLL
MIOPOJ], FEOIMHAMNYECKUE PA3I'PY3KHU IIACTA,
BUOPOBO3JEHCTBUA U IP.) [2].

Proportion of hard-to-recover reserves
grows constantly reaching 70-75% in many oil
producing regions. There is a steady decrease
in average well rates, increase in proportion of
low-rate wells; development of some fields in
Krasnodar, Sakhalin, Volga-Ural and other regions
is unprofitable [1]. One of the ways of hydrocarbon
production stimulation is increasing the area of
reservoir penetration and permeability of rock
around the wellbore and expanding the wellbore
drainage area. Last years, researchers have been
looking for simple and environmentally feasible
technologies of reservoir perforation with small-
diameter channels with the ability to cut off low-
permeable mud damaged zone with a radius up to
3+7 m and the ability to reach remote perspective
reservoirs at distance of 100 m from the main
wellbore or more.

The majority of perforation operations (up to
90-98%) in cased-hole wells are conducted using
blasting-explosive method with jet perforators due
to its usability, short operation time and relatively
low cost of the operation and consumables.

In spite of the constant modernization of jet
perforation technology, in some cases even
modern cutting-edge perforators, for example
perforators from Schlumberger, lead to damage to
casing and cement and fast water breakthrough.
This method of perforation doesn't always provide
a reliable hydraulic connection between the
reservoir and the main wellbore and doesn't reach
beyond the mud damaged zone that may exceed
several meters. Generally, in order to increase
reservoir permeability after jet perforation
additional costly operations are conducted

(acid treatments, clay cake removal, hydraulic
fracturing, geodynamic reservoir degassing,
vibrowave impact, etc.) [2].

Alternative sand jet, slot and milling perforators
are developed in order to increase oil recovery
and well service life. These perforators provide
hydromechanical reservoir perforation with less
damage to casing, cement and rock. Particular
method of reservoir perforation is a milling
perforator technology for creating channels
with 1+3 m depth using electric drill or hydraulic
motor with a cable or string-cable suspension.
Application of the cable suspension has its
indisputable advantages; specifically, it provides
effective control and management of the whole
process in real time. A disadvantage of milling
perforators is a relatively low perforation depth
due to operation capability of the driving shaft
that is rotated by a hydraulic motor or electric drill
in complex mechanical conditions [3].

As it is well known, the deepest reservoir
perforation is achieved by drilling horizontal wells;
along with hydraulic fracturing these technologies
are widely used at different stages of development
of oil and gas fields. Many years of experience
in field development with horizontal wells and
lateral horizontal wellbores completed with

TECHNOLOGIES
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CTpeMJIEHHE K NOBBIIIEHUIO HE(PTEO T AU
U NPOJJIEHUIO CPOKA CIYKOBI CKBAKHUH
MPUBEJIO K TOABJICHUIO AJITEPHATUBHBIX
TUAPONECKOCTPYUHBIX, IEIEBBIX U CBEPJIAIUX
nepdOpaTOPOB, HO3BOJISIIONINX B IA/ISIIEM
PEXKUME 1151 KOJIOHHBL, IEMEHTHOT'O KAMHSA U CAMOM
HOPO/BI IPOBOAUTH BTOPUYHOE BCKPBITHE IJIACTA
TUAPOMEXAHHUYECKUM CITOCOOOM. Cpeir 3TUX
METO/IOB BCKPBITHUS IIJIACTOB OCO60€E PA3BUTHUE
MOJIYYHJIA TEXHOJIOTUS C UCIIOIb30BAHHEM
CBEPIIAMUNX NEP(HOPATOPOB /1 CO3JAHU KAHATIOB
DTYOHUHOH 1+3 M C IOMOIIIBIO JIEKTPOOYPA
WJIA TUJIPOABUTATEISI COOTBETCTBEHHO HA
Kab6€enbHOI MJIN TPYOHOKAOEIBbHOM HOABECKE.
Hcnonp30BaHUE KAOETbHOU MOJBECKHU JAET
HEOCIIOPHUMBIE IPEUMYIIECTBA, 4 UMEHHO:
06€eCEUYNBAET BO3MOXKHOCTD 3(P(PEKTUBHOTO
KOHTPOJISL U PETYIMPOBAHUSA BCETO MTPOLIECCA
B PEAJIBHOM peXHMe BpeMeHu. HepocTaTkom
CBEPIIAMUX NEPHOPATOPOB ABIAETCA CPABHUTEIBHO
HeOOIbIIAA TTTyOUHA BCKPBITHA IIACTA, YTO
CBA34aHO C (PYHKIITMOHAJIBHBIMU BO3MOKHOCTAMHU
MPUBOJHOI'O BAJIA, BPAIIAEMOTO THPOABUTATEIIEM
WJINA 3JIEKTPOOGYPOM B CIIOKHOHATIPAKEHHBIX
MEXAHUYECKUX YCIOBUAX [3].

Hawuboiiee riiyobOKOe BCKPBITHE TUIACTA, KAK
U3BECTHO, OOECTIEUNBAET TEXHOJIOTUA OyPEHUA
TOPU3OHTAJIBHBIX CKBAKHH, KOTOPAs HAPALY C
I'PI1 B mOC/I€EAHUE I'OJIBI HIMPOKO UCIIONb3YETCS HA
PA3JIMYHBIX CTAJUAX PA3pabOTKH HEPTETA30BBIX
3a71eKe€H. MHOI'OJIETHUH ONIBIT PA3PA6OTKU
MECTOPOXK/IECHUM TOPU3OHTAIBHBIMUA CKBAXKUHAMH
Y1 OOKOBBIMH T'OPHU30HTAJIbHBIMU CTBOJIAMHU,
34KOHYEHHBIMU COBPEMEHHBIMHY TEXHUYECKUMU
CPEJICTBAMH, B TOM YHCJIE CUCTEMAMHU
HAIIPaBJICHHOI'O KOJITIOOMHI'OBOI'O OYpPEHUS,
TMOKA3bIBAET, YTO UX NPOAYKTUBHOCTB B 1.5+5 1
©o0J1€€ PA3 BBIIIE, YEM BEPTUKATIBHBIX CKBAKHH.
BMmecTe ¢ TeEM NPAKTHUKA TAKXKE ITOKA3BIBAET, YTO
J1aHOBAS 9PPEKTUBHOCTD 110 TOPU3OHTAIBHBIM
CKBAKHMHAM JJOCTUT'AETCA TOIBKO B 50% CJIy4aes, 4
35-50% 13 OOIIETrO YUCJ/IA CKBA’KMH OKA3bIBAIOTCSI
HEPEHTAOETBHBIMH, TAK KAK UX IEOHUTHI OCTAIOTCA HA
YPOBHE U MEHBIIIE, YEM B BEDTUKAJIBHBIX CKBAXKMHAX
[4]. Pa3paboTKa MECTOPOXK/AECHHUH C UCTIOIb30BAHHUEM
CHUCTEMBI TOPU30HTAJIBHBIX CKBAXKUH OBIBAET
HE BCET/[a SKOHOMUYECKH OIIPABAAHHOIM. DTO
MIOJITBEPSKAACTCSA U CJIA60M KOPPEIAITMOHHOH
CBA3BIO (KOahpULmenT Koppenanuu 0,23)

MEX/Y AEOUTOM CKBAKHUHBI ¥ OOIIEH IVIMHOM
FOPU3OHTAJIBHOTO YYaACTKA, KOIZIA IIPUTOK (PIIIoN/1a
MIPOUCXOJUT TOJIBKO M3 BBICOKOITPOHUITAEMBIX 30H,
4 HE OJITHOBPEMEHHO M3 BCEX BCKPBITBIX OYpEHHUEM
y4acTKOB [13I1. TOpu30HTaIbHASA CKBAXKHA B

1,5-2 pa3a opoxKe BEPTUKAILHON CKBAXKMHBL Elrle
CJIO}KHEE COOPYKATh, JOPOKE IKCILJIYATUPOBATH

U PEMOHTHPOBATH MHOT'03a60HbIE, OCOOBEHHO
MHOTOSIPYCHBIE PA3BETBICHO-TOPU30OHTAIbHBIC
CKBaKHHBI C JUIMHHBIMU CTBOJIAMH [5].

IIpUMEHEHUE K€ TEXHOJOTUH TUIPOPA3PHIBA
JUULS1 YBEJIMYEHUSI TOBEPXHOCTH BCKPbITHS 1311
U POHUIIAEMOCTH OPO/] 33 CYET OOPA3OBAHU S
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modern equipment including directional coiled
tubing drilling systems show that productivity
of such wells is 1.5+5 times higher than that of
vertical wells. However, experience has also shown
that designed effectiveness is achieved only in 50%
of cases while 35+50% of all wells are unprofitable
since the rate maintains at the previous level
or lower than that in vertical wells [4]. Field
development with the system of horizontal wells
is not always economically feasible. This is proved
right by a weak correlation (correlation coefficient
is 0.23) between the well rate and the overall
length of horizontal wellbore when fluid flows
only from high-permeability zones rather than
flowing simultaneously from all perforated zones.
A horizontal well costs 1,5+2 times as much as a
vertical well. It is a tough process to drill, operate
and repair multihole wells, especially multilayer
wells with long horizontal wellbores [5].

The application of hydraulic fracturing
for enhancing reservoir exposing area and
permeability by means of creating fractures
often boosts well rate only at the initial stage of
production. Moreover, the application of hydraulic
fracturing requires significant expenses and
usually leads to the following: loss of cement
integrity, behind-the-casing flows, increase in well
watercut value, deterioration of conditions for
workover operations, development of bypassed oil
and decrease in the ultimate oil recovery factor [6].

Innovation technology of deep low-damage
perforation of pay zones with small-diameter
channels during well completion and workover
was developed in order to eliminate the great
number of disadvantages listed above - technology
of a drilling perforator [7]. This technology is
based on a small-sized turbine assembly at the
end of coiled tubing (CT) that enables creating
a number of small-diameter drainage channels
along a curved path from the main cased wellbore
during one tripping operation with strings.

However, it is difficult to apply this technology
in some cases, for example, in thin heterogeneous
reservoirs, interlaminated oil-water reservoirs and
reservoirs with close proximity of fluid contacts
when the requirements for cement integrity are
raised and selective treatment for separate low-
permeability zones is required. In order to solve
this problem of deep perforation in complex
conditions in the mid-1980s Siberian department
of the Academy of Sciences of the USSR
successfully started research on development of
technology of radial drilling with high-rate fluid
jet using coiled sonde [8]. At present time the
technology of radial drilling with high-rate fluid
jet using coiled tubing is presented by several
companies and improved constantly [9, 10]. This
technology suggests lowering of a radial deflector
on a coiled tubing into the cased wellbore, creating
of several holes in casing by a mill or a boring bit
and penetration into the pay zone through these
holes with a high-rate fluid jet from the nozzle of



B HUX TPENIUH Y4ACTO HOBBIIIAECT ICOUT CKBAKHUH
TOJIBKO HA HAYAJIbHOM 3TAIIE€ UX SKCILTyaTAI[ UM
BoJee Toro ucnoab30BaHUE TU/IPOPA3PHIBA IIACTA
TPEOYET 3HAUUTENBHBIX 3aTPAT, OOBIYHO NPUBOAUT
K HAPYIIEHUIO FEPMETUYHOCTH LIEMEHTHOI'O KAMHS
U MOSIBJIEHUIO 3AKOJIOHHBIX IIEPETOKOB, POCTY
OOBOJIHEHHOCTHU CKBAXKUH, YXYAIICHUIO YCIOBUH
IPOBEJCHUS PEMOHTHO-BOCCTAHOBUTEIBHBIX
PaboT, HOSBICHUIO IIEJTUKOB HE(PTHU Y CHUKECHHUIO
KOHEYHOT0 KoadhduIireHTa HedpreoTaaau [6].

[ ycTpaHeHU s 60BIIETO YMC/IA YKA3AHHBIX
BBIIIIE HEJIOCTATKOB OblJIA pa3paboTaHa
UHHOBAITMOHHAS TEXHOJIOIUSI IJIYOOKOH 1A SIIIEH

nep@opany NPOAYKTUBHBIX OTIOKECHUI KAHATIAMU
MaJIOTO IUAMETPA IPU 3aKAHYMBAHNUH CKBAKHH U UX

KaIlMTaJIBHOM PEMOHTE — TEXHOJIOT U nepdoodypa
[7]- &Ta TEXHONOTMA OCHOBAHA HA UCTIOJIb30BAHUN
MaJIOra0apUTHON TYPOMHHOU KOMIIOHOBKH HA
koH1ie THKT ¥ mO3BOJIIET CO371ABATH M3 OCHOBHOH
06CAKEHHOU CKBAKUHBI KACKAJT IPEHAKHBIX
KaHAaJIOB MAJIOT'O AUAMETPA 1O KPUBOJIMHENHOMN
TpaeKkTopuu 32 ogHy CIIO ¢ Tpy6amu.

OJHAKO B PAJE CIy4aeB, HAIIPUMED, B
MaJIOMOIIIHBIX HEOJHOPOAHBIX KOJUIEKTOPAX,
TOHKOIIEPECIANBAIOMNUXCA BOJOHEPTAHBIX
MIACTAX U IUTACTAX C OJIU3KUM PACTIONOKEHHUEM
(PIIONAHBIX KOHTAKTOB, KOTJA IPENbABIAIOTCS
MOBBIIIEHHBIE TPDEOOBAHUA K KAYECTBY KPETIU
U HEOOXOUMO 4/IPECHOE U30UPATEIBHOE
BO3/JIEHCTBUE HA OTAEIbHBIE HU3KOIIPOHUIIAEMbBIE
30HBI, UCIIOJIb30BAHNE TEXHOJIOINH Iepdodypa
3aTpyAHEHO. 11 penmeHus npo6IeMBI ITTyOOKOH
nep@OpaLy B YKA3aHHBIX CJIOKHBIX YCJIOBHAX
eme B cepearHe 1980-x rogos CHOMPCKUM
otaesneHueM AH CCCP u BHUWHeDTh 66111
YCIIENIHO HA4YaThl PA6OTHI 11O Pa3padOTKE METOLA
pagnaabHOrO 6ypPEHU BBICOKOCKOPOCTHON
CTPYEN JKUJKOCTH C IOMOUIIBIO TMOKOI'O 30H/4 [8].
B HacTos1ee BpeMs TEXHOIOIUA PAUAIBHOTO
OypEHMS BBICOKOCKOPOCTHOU CTPYEH KHUIKOCTHU
C MCMOJIB30BAHMUEM KOJITIOOMHI'OBOM YCTAHOBKH
MIPEJACTABIEHA PAAOM KOMIIAHUI X IIOCTOAHHO
coBepuieHCTByeTCs [9, 10]. OTa TEXHONIOr U
MIPEANONATAET CIYCK B OOCAXKEHHYIO CKBAXKHHY
PaAuanbHOIO OTKJIOHUTES HA KOIOHHE HKT,
cozfiaHue (PPe30r UIU CBEPIIOM PA/IA OTBEPCTHUH
B 06CA/THOM KOJIOHHE U BCKPBITHE TPOAYKTHUBHOM
30HBI Yepe3 3TU OTBEPCTHUS BBICOKOCKOPOCTHOM
CTPYEH KUIKOCTHU, BBIXO/ISIIEH U3 COILJIA THOKOTO
30H/4, nogsemeHHoro Ha F’HKT. Ilpu aToMm 13
OCHOBHOTO CTBOJIA O6CAKEHHOH CKBAKHUHBI
BO3MOKHO OOPa30BAHUE CUCTEMBI JIPEHAKHBIX

KaHaJI0B JIMHOM 10 100 M 32 opnHy CIIO ¢ Tpy6amMu B

MIPHUEMJIEMOE JUIS TPAKTUKH BPEMSL
K HEJOCTATKAM TEXHOJIOTUH PAIUATIBHOTO
OypEeHUS BBICOKOCKOPOCTHOM CTPYEH KUJIKOCTU
C UCTIIOJIb30BAHNUEM KOJITIOOUMHIOBOM MOJIBECKU
MO’KHO OTHECTH CJIEAYIOIIEE. B 3TOM TEXHOIOTUU
HCTIOIB3YETCS JOCTATOYHO BBICOKOE pabouee
JasisieHue (nopsaaka 90-150 MIIa), 4To OCIOXHSIET
PaboThI HA YCTBHE U TPEOYET IPUMEHECHU S
CHIELINUAJIBHOT'O OO0PYJOBAHUSA (COOTBETCTBYIOMUX

the coiled sonde suspended on a coiled tubing.

It is possible to create the system of drainage
channels with length up to 100 m from the main
cased wellbore during one tripping operation with
strings in a required time period.

Disadvantages of the technology of radial
drilling with a high-rate fluid jet on a coiled
tubing include the following. This technology
assumes relatively high working pressure (around
90+150 MPa) that may cause complications at the
wellhead and require the application of special
equipment (suitable pumps, junctions, valves,
secondary filters, etc.). On the other hand, low rate
of the process fluid (around 0.2 1/s) constrain the
length (up to 100 m) of the created channels due
to the problem of carrying cuttings to the surface.
Apart from that, the necessity for using separate
different operations - mechanical operation
for casing milling and hydraulic operation for
reservoir penetration - all this complicates the
technology and decreases its efficiency and
reliability. The disadvantage of the technology
under study is the inability to predict the trajectory
of the created channels due to low bending
stiffness of tubular sonde and different rock
strength. Perforation channels may enter water-
bearing zones and concentrate near one direction
that is usually around the casing due to the
absence of the downhole control of tubular sonde.

The suggested coiled tubing technology of deep
hydroabrasive reservoir penetration using sonde
perforator has no disadvantages mentioned above.
This technology uses the abrasive material (sand,
corundum, cuttings, etc.) in sonde perforation
with a high-rate fluid jet. Injection of the abrasive
material in the nozzle from the wellhead of
downhole is carried out under cover of a sealing
toe pressed to the casing. This prevents the
abrasive material from entering annulus and
eliminates sticking of the downhole equipment.
The abrasive material, in turn, breaks casing,
cement and rock in one continuous operation
mode without milling of casing at lower working
pressure (up to 25 MPa) and higher fluid rate (51/s
and higher). The used fluid flows back after nozzle
through a sealing toe. This enables a jet mode
with a local downhole circulation of the abrasive
material with no need to inject the abrasive
material at the wellhead and circulate it within
the whole wellbore. Coiled tubing suspension
improves circulation mode and provides a simple
control of the tool. The application of seismic-
acoustic receivers and thermomechanical
deflector along with the opportunity to measure
downhole parameters in real time improves
drilling of drainage channels, especially in the
process of multihole drilling.

Hydroabrasive sonde perforator (fig. 1) includes:
sealing sidewall toe 1 with container-separator
2, abrasive material and deflecting arm 3, coiled
tubing suspension 4 with the electric cable inside
and a tubular sonde 5 with the main nozzle 6.
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TEXHOJIOI'MI

HACOCOB, COEIMHEHU, KJIIAIIAHOB, (PHUJIBTPOB
TOHKOU OYHCTKH U AP.). C IPYTroii CTOPOHBL, HU3KAs
BEJIMYMHA UCIIOJIb3YEMOTO PACX0/1d Paboueit
JKUAKOCTU (TTopsaaka 0,2 J1/C) OrpaHUYUBACT IJIUHY
(mo 100 m) cO3/1aBAEMBIX KAHAJIOB M3-34 IIPOOIEMBI
C BBIHOCOM IiTaMa. Kpome Toro, HEO6XOAUMOCTb
UCIOJIB30BAHUS OT/IEIBHBIX PA3HOPOAHBIX
OonepaLui — MEXAHUYECKOH /1 (PPEZEPOBAHUSA
(CcBEPJIEHM ) KOJIOHHBI U THJIPABIUYECKONU
JUISL BCKPBITUSA IJIACTA — TAKXKE YCIIOKHSAET
TEXHOJIOTUIO, CHHUKAET €€ OIIEPATUBHOCTD U
HAJ€KHOCTb. HENOCTATKOM PACCMATPUBAEMON
TEXHOJIOTUU ABJIAETCS U HEIPENCKA3YEMOCTD
TPAEKTOPUHU CO3[4ABAEMBIX KAHAJIOB U3-34 MAJION
U3rUOHOM )KECTKOCTH TPyOUATOIO 30H/A U PA3HOU
MPOYHOCTH PA3MBIBAEMBIX TOPOZ, ITpu OTCYyTCTBUU
3200MHOI'O KOHTPOJIA U YIIPABJIEHUS TPYOUATBIM
30HOM 3TO HEPEJIKO IIPUBOAUT K ITOIAJAHUIO
nep@OPALMOHHBIX KAHAJIOB B BOLOHOCHBIE
MIACTBL, FPYIIITUPOBAHUIO UX OKOJIO OJTHOT'O
NpPeoOIaJAIOMETO HATIPABIEHU A, 9a4CTO BOKPYT
06CaHOM KOJTOHHBL.

IIpepnaraemas KOJITIOOMHIOBAsA TEXHOJIOTUSA
TUAPOA6PA3UBHOIO INTYOUHHOT'O BCKPBITHA [1311
C IIOMOIIBIO 30HIOBOTO NEPGHOPATOPA INIIEHA
YKa3aHHBIX HEAOCTATKOB. OHA OCHOBAHA HA
HUCIOJIB30BAHNUM A6Pa3UBHOIO MaTepHaa (IIECKa,
KOPYH/IQ, IJIAMA [JIACTA U P.) TPUMEHUTEBHO K
30H/I0BOH IepdOpaLii BBICOKOCKOPOCTHOM CTPyer
SKUIKOCTU. BBOZ 20pa31Ba B COIJIO C YCThs MU 326051
BEJIETCS IO 3AIUTON IPHUKUMAEMOI'O K O0CAJHOU
KOJIOHHE T€PMETU3UPYIOMIErO 6AMMAKA, ITO
MPEISATCTBYET MONAJAHUIO A0pa31Ba B 3aTPyOHOE
MPOCTPAHCTBO U UCKJIIOYAET BO3MOKHOCTD
IPUXBATA ITTyOMHHOI'O OOOPYOBAHUSL. B CBOIO
o4epeb UCTIONb30BAHNE A0PA3MBA ITO3BOJIAET
pa3pymarb 00CAAHYIO KOJIOHHY, HEMEHT U ITIOPOAY
IJIACTA B PEXHME OJJTHOM HENIPEPBIBHOM OIEPAIIN
6e3 ppe3epoBaHys (CBEPACHU ) KOJIOHHBI, IPUYEM
IIPY MEHBIIIEM PabodeM JaBACHUH (10 25 MITa)
U OOJIBIIEM PACXO/IE KUJAKOCTH (5 11/C 1 6051€€).
Bo3BpaT OTpadOTaHHOM IIOCJIE COILIA XKUJKOCTH
4epes3 repMEeTUUPYIOMINIT 6AIMAK ITO3BOJIAET
PabdoTaTh B PEKHUME CTPYHUHOI'O HACOCA C MECTHOU
LUPKY/IALHE abpa3usa — 6€3 HEOOXOJUMOCTHU
BBO/I4 40PA3MBA HA YCTHE U LIUPKYJIALIUN ETO
B IIPEJIE/IAX BCEY CKBAXKUHBIL. KOITIOOMHIOBA s
MOJBECKA IIEP(OPATOPA YIYUIIAET PEKUM
LUPKYJIALINU PA60YEN CPEJBI U OOECIIEYUBAET
IIPOCTOE yIIPABJIECHUE YCTPOMCTBOM. HICIIO/NB30BaHME
JULSL TEOHABUT'AIIMU 30H/1A CEHCMOAKYCTHYECKUX
IIPUEMHUKOB U TEPMOMEXAHUYECKOI'O OTKJIOHUTES,
4 TAKXKE BO3MOXXHOCTb U3MEPEHU S [IAPAMETPOB
Ccpeabl Ha 3260€ B PEAJIBHOM PEXKUME BPEMEHU
OIITUMH3UPYET IIPOBOJIKY APEHAKHBIX KAHAJIOB,
OCOOEHHO IIPU MHOI'OCTBOJIBHOM OYPEHUU.

I'mapoabpa3uBHbBIF 30HA0BBIA ntepdopaTop (puc. 1)
BKJIIOYAET F€PMETHU3UPYIOMINH IPKUMHOM OAMIMAaK
1 ¢ KOHTEHHEPOM-CEMAPATOPOM 2 A6PA3UBA U
OTKJIOHSIONIEN PECCOPOH 3 1 KOMTIOOMHIOBYIO
NOJBECKY 4 C 3JIEKTPOKAOEIEM BHYTPU U TPYOUATHIM
30H/IOM 5, OKAHYHBAIOITUMCSI OCHOBHBIM COTLIIOM 0.
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Toe 1 that is lowered in the well on the tubing 7
directs sonde 5 radially against the casing wall

8 and presses itself to the wall by means of an
arm 3 through the sealing bushing 9. Container-
separator 2 of the abrasive material is designed
as two concentric tubes, a cover with the central
nozzle 10, nozzle 11, dosing channel 12 and inlet
spiral groove (turbulizer) 13, that is connected
with the return channel 14.

For the jetting mode nozzle 6 is equipped with
suction channels 15 (fig. 2) in its narrow part and
aresin guide ring 16. When moving through the
reservoir sonde 5 is controlled from the surface by
thermomechanical deflector designed as two-
four rods 17 or two-four plugs 18 and jet nozzles
19. Rods 17 (plugs 18) made from titanium-based
alloy with shape memory effect can be deformed
separately by means of selective warming with
electric current through cable 20 thus changing
the trajectory of sonde movement. At the end
of the main nozzle 6 there is an inductance coil
21 that provides measurement of the apparent
resistivity of the downhole environment in a pulse
mode. For this purpose, coil 21 is fed with current
pulses. Voltage drop that is proportional to eddy
current and apparent resistivity of the downhole
environment is measured at interpulse time.
Measurement is carried out at different delay
times — investigation radiuses. This provides
evaluation of fluid content (oil, water) in real time
by the change in apparent resistivity.

Toe 1 also contains a logging tool 22 with
seismic-acoustic receivers 23 mounted
symmetrically in a circle at two levels at different
depths - four receivers at the upper and lower
levels. As sonde 5 moves inside the reservoir
receivers 23 take in elastic waves from working
nozzles 6, 19 and locate the sonde along the
channel and azimuth with account of data from
inclinometer tool 22. The tool also measures the
difference between the amplitude and the time
of elastic waves coming from nozzles 6, 19 to
receivers 23 mounted in different positions on a
toe 1. Nozzle coil 21 and box-type coil 24 are used
for establishing a temporary cable connection
with tool 22. These coils are put into one another
at determined equipment position (fig. 1) thus
forming wireless transformer.

The procedures of coiled tubing technology of
deep reservoir penetration with a hydroabrasive
sonde perforator are conducted according to the
following sequence.

The wellhead is equipped with the pump with
working pressure of flush fluid injection up to
25 MPa. Toe 1 with a container separator 2 that
is preliminary filled with the abrasive material
(sand, corundum) is lowered in the casing 8 on the
tubing 7 and then placed at designed well depth.
Then, the sonde 5 is run inside the tubing 7 on
a coiled tubing 4 and electric cable and directed
radially against the casing wall 8. When the sonde
is moved, coils 21 and 24 are put together with the



bamMax 1, criyckaeMbIi B CKBAXKUHY HA KOJIOHHE
HKT 7, HampaBiseT 3aXO/IAIIHEI B HETO 30H/T 5
paguanbHO HA CTEHKY OOCAHONM KOJIOHHEL 8 U
IPU 3TOM IIPUKUMAETCA K HEM PECCOPON 3 yepes
repMETHU3UPYIOI NI BKIaab 9. Kontennep-
CcemnapaTop 2 abpas3uBa BBIIIOJIHEH B BUJIE [IBYX
KOHIIEHTPUYHO PACHONIOXKEHHBIX TPYO, KPBIIIKH
C LIEHTPAJIBbHBIM BBIXO/IOM 10, 2 TaKKE pabOUEro
BbIXO/A 11, O3UPYIONIETro KaHana 12 1 BXOJHOTO
BHHTOBOI'O 11434 (3aBUXpUTEIIA) 13, CBA3AHHOIO C
BO3BPATHBIM KaHAJIOM 14,

7151 pa®OTHI 30HAA B PEKHME CTPYUHOTO HACOCA
COTUIO 6 B Y3KOI YaCTH CHAGKEHO BCACHIBAIONMM U
KaHasnaMu 15 (puc. 2) 1 HAa HEKOTOPOM PACCTOAHUU
— PE3UHOBOM HATIPABJIAIONICH MAHKETOH 16.

ITpu ABUKEHWH 11O IJIACTY 30H]] 5 YIIPABJIACTCS

C YCThbsI TEPMOMEXAHNYECKHUM OTKJIOHUTEIEM

B BU/JIE TPEX-YETBIPEX CTEPIKHEN 17 Mu Tpex-
4ETBIPEX IPOOOK 18 pEAKTUBHEBIX COMEN 19.
CrepxxHH 17 (MpOOKU 18), BBINOJTHEHHBIE U3

CIJIAaBA HA OCHOBE TUTAHA C 3(P(PEKTOM NAMATHU
(OPMBIL, MOT'YT Pa3AENbHO Ae(DOPMUPOBATHCA 34
CUYET U30MPATENBHOIO HATPEBA INEKTPHUUECKUM
TOKOM IIO IIPOBOAY 20 U MEHATD TPAEKTOPUIO
JBIKCHUSI 30H12. Ha KOHIIE OCHOBHOT'O COIuIa 6
BCTPOEHA KATYIIKA UHAYKTUBHOCTU 21, KOTOpas
06ECIEYNBAET UBMEPEHUE B UMITYJIbCHOM PEXUME
KAXKYIIETOCA ANIEKTPUIECKOro conporusienns (KC)
OKPYXAIOWIEN CPEADL /1A 3TOTO KATYMIKY 21 TATAIOT
WMITYJIbCAMU TOKA U B ITAy34X U3MEPAIOT CIIa/]]
HANPAXKEHHU S, TPONOPIIMOHAIBHBIA BUXPEBOMY TOKY
u KC okpy:xaromiert cpeasbl. ismepenue npoBogaT

Ha PA3HBIX BDEMEHAX 3aJI€PXKKH — PAJINyCaX
MCCJIEAOBAHNA, YTO ITO3BOJAET IO IpupanieHunio KC
MOPOJ] OLIEHUBATD UX XAPAKTEDP HACBIIIEHUA (HEPTD,
BO/I4) B PEXXHME PEAIBHOI'O BPEMEHU.

Bammax 1 TakKe COAEPKUT KAPOTAXKHBIN IPHUOOP
22 € CENCMOAKYCTUYECKUMU IIPUEMHUKAMU 23,
PaCMONOKEHHBIMHA CUMMETPHUYHO I10 KPYT'y HA IBYX
Pa3HOITTYyOMHHBIX YPOBHAX — IO YETBIPE IPUEMHHNKA
Ha BEPXHEM 1 HUKHEM YPOBHE. B mportecce
JABMIKEHUA 30H/1A 5 BIVTYOb IJIACTA IPUEMHHKHU 23
NIPUHUMAIOT YIIPYTUE BOJIHBI OT PA0OTAIOMIUX COTIENT
6, 19 1 06eCTIEYNBAIOT €O JIOKAIUIO 10 ITTyOUHE U
4A3UMYTY C yYE€TOM JJAHHBIX MHKJIMHOMETPA IIPHU60Pa
22.T1pn 3TOM U3MEPAETCA PA3ZHULA AMILIATY/IbI
M BPEMCHHU IIPUXO/IA VIIPYT'UX BOJIH OT COIIE O,

19 10 pa3MMYHO PACIIOIOKEHHBIX HA 6amIMaKe 1
MIPUEMHUKOB 23. [1J11 OPraHU3al iy BpEMEHHOM
IIPOBOJHOM CBA3U C IPUOOPOM 22 UCIIONb3YETCS
corIoBasA 21 1 KOpIycHas 24 KaTyIIKH, KOTOPBIE IIPH
OIIPEJIEJIEHHOM ITOJIOKEHUN O60pyAOBaHUA (pHC. 1)
BXOJSAT APYT B APYyrd U OOPa3yIoT JUCTAHIIMOHHBIA
TpaHcHOpMATOP.

PaboThI IO IpEAIAraeMoi KOJITIOOUMHI'OBOM
TEXHOJIOTUHU INMTYOUHHOI'O BCKPbITHA 1311 ¢
IIOMOIIIBIO 'HJPOAOPA3UBHOIO 30HIOBOI'O
1ep@dopaTopa NPOBOJAT B CAEAYIOMIEN
MOCJIEOBATEILHOCTH.

O6BA3BIBAIOT YCThE CKBAXKUHBI HACOCOM I10/]]
pabouee 1aBIeHUE HATHETAHUS IIPOMBIBOYHOI
JKHJIKOCTHU /10 25 MITa. B 06CaiHyIO KOJIOHHY 8

1 — repmeTU3NPYIOMUNA IPUKUMHON
6alIMaK; 2 — KOHTEHHEP-CENapaTop
a6pa3uBa; 3 — OTKJIOHSIONIAS PECCOPA;
4 — KONTIOOMHTOBAS ITO/IBECKA;

5 — Tpy64aThIii 30H; 6 — pabouee
como; 7 — kostonHa HKT; 8 — o6caiHas
KOJIOHHQ; 9 — BKJIQ/IbIII F€PMETU3HU-
pyomuii; 10 — EHTPaJIbHBIA BBIXO/,
cemnaparopa; 11 — paboumnii BEIXO/]
Cenaparopa; 12 — 1o3upyronui KaHa,
13 — BUHTOBOM 11a3; 14 — BO3BpATHBIN
KaHaJl; 22 — KapOTaKHbIM IPHUOOD;

23 — CENCMOAKYCTUYECKHE
NPUEMHUKH; 24 — KOPITyCHAA KaTyIIIKa
UHAYKTUBHOCTHU

1 — sealing sidewall toe; 2 — container-
separator with the abrasive material;

3 — deflecting arm; 4 — coiled tubing
suspension; 5 — tubular sonde; 6 —
operating nozzle; 7 — tubing; 8 — casing;
9 — sealing bushing; 10 — central
separator outlet; 11 — operating
separator outlet; 12 — dosing channel;
13 — spiral groove; 14 — return channel;
22 —logging tool; 23 — seismic-acoustic
receivers; 24 — box-type inductivity coil
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Pucynox 1 - O6uwan cxema
2udpoaopPa3uenozo 30H0068020
nepgopamopa na KOaAMIOOUHZ0B601L
nooeecke 6 00canceHHol ckealicune,
paoouee noaoxcenue

Figure 1 — General diagram of a bydroabra-
sive sonde perforator on a coiled tubing
suspension in cased-bole well, run position

u\lS

15 — BCaCBIBAIOIIME KAHAJIBI COTUIA; 16 — HATIPABJISIIOIIAS] MAHIKETA,
17 — cTepKeHb OTKIOHUTES; 18 — MPO6KA; 19 — peakKTUBHOE COIIO;
20 — npoBog; 21 — COMmIOBas KaTyKa MHAYKTUBHOCTHA

15 — suction nozzle inlets; 16 — guide ring; 17 — deflector rod; 18 —
plug; 19 — jet nozzle; 20 — cable; 21 — nozzle inductivity coil

Pucynox 2 — Cxema conio80ozo y3na
nepgpopamopa

Figure 2 — Diagram of a nozzle section
of perforator

control of data from corresponding transducers
thus forming a cable connection with a tool 22
through the wireless transformer. Toe 1 is located
at the designed direction by rotating the tubing

7 at the surface according to the data from the
tool inclinometer 22. Then, toe 1 is pressed to

the casing 8 by means of an arm 3 (connected
with the electric motor, not shown) through the
bushing 9 thus eliminating leakage of used fluid
after nozzle 6. Then, well cleanout through coiled
tubing 4 is started in an operating mode of fluid
injection. Nozzle 6 (jet pump) with suction inlets
15 is located in optimum position against the outlet
11 of the container-separator 2 and the casing 8.
During well cleanout it is possible to use a lighter
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Ha KosionHe HKT 7 criyckaroT 6ammak 1 ¢
OPEABAPUTENBHO 3ACBIIAHHBIM B KOHTEMHED-
CcemnapaTop 2 abpasuBOM (IIECKOM, KOPYHIOM) U
Pa3MEIAIOT HA 33/JTaHHOU INTyOMHE CKBAXKUHBL
Hanee B xononny HKT 7 na 'HKT 4 u anexkrpokab6ene
CITyCKAIOT 30H], 5 ¥ C HIOMOIIBIO 6amimMaka 1
HAMNPAaBJIAIOT €70 PAJJUAJIBHO HA CTEHKY
06CaTHOU KOJIOHHBI 8. KOHTPO/IUPYS NOKA3aAHUA
COOTBETCTBYIOIMUNX JATYUKOB IIPU IEPEMEIIECHUU
30H/4a 5, COBMEIIAIOT KAaTYIIKU 21, 24 1 yepes
JUCTAHITUOHHBIA TPAHC(HPOPMATOP OPraHUIYIOT
MPOBOAHYIO IMHHUIO CBA3U C IPUOOPOM 22.
Bpamenunem konoHHbI HKT 7 € yCThst ODUEHTHUDPYIOT
O JAHHBIM UHKJIMHOMETPA Ipuoopa 22 6ammak 1
B 32JAaHHOM HAIIPABJICHUH U IPUKUMAIOT €TO
4epes BKIAJBII 9 pecCoOpou 3 (CBA3AHHOMU C
NEKTPOJBUTATEIIEM, HE ITIOKA3aH) K OO6CATHOI
KOJIOHHE 8, UCKJIIOYas YTEUKY B CKBAXKUHY
OTPaBGOTAHHOM MOCJIE COILIA 6 KUAKOCTH. BKIIOYAOT
NPOMBIBKY CKBa>KHUHEBI 4epe3 'HKT 4 B padouem
DPEKMME HATHETAHUS JKUAKOCTH. [Ipu 3TOM COILIo 6
(CTPYHHBIN HACOC) C BCACHIBAIOIMINMHY KaHAJIAMHU 15
3aHUMAET ONITUMAJIBHOE MOJIOKEHUE OTHOCUTEIBHO
BbIXOZ]a 11 KOHTEMHEPA-CENapaTopa 2 U 06CAJHON
KOJIOHHBI 8. IIpy IIPOMBIBKE CKBAKHMHBI BO3MOXKHO
HCIIOJIBb30BAHHE OOJIErYEHHOI PA0OYE JKUJIKOCTH,
HanpuMep HEPTHU, CTOCOOCTBYIOMIEN CO3AHUIO
peXuMa AENPECCUN U YMEHBIIEHUIO TTOBPEXKICHUA
MPOAYKTUBHOM 30HBI BCKPBIBAEMOTO ILJIACTA.

IIpoBOAAT pa3pylieHue 0O6CAJHON KOJIOHHBI 8
BBICOKOCKOPOCTHO a6pa3UBHOI CTPYEN X KUJKOCTH.
3akaunBaemas ¢ ycrbsa B THKT 4 1 30H] 5 )KUJKOCTb
6€e3 abpasuBa (BO/A, HEPTH) BBIXOAUT U3 Y3KOU
YaCTH COTIa 6 (CTPYHHOTO HACOCA) C BBICOKOLT
CKOPOCTBIO M 3ACACBIBAET YEPES KAHADI 15,
PACIIOJIOKEHHBIE BOIN3H BbIXOJa 11 KOHTENHEpa-
Cemnaparopa 2 abpa3uBHYIO CMECh. 34CAChIBAEMAsT
CTPYHMHBIM HACOCOM a6PA3UBHAA CMECh PA3TOHAECTCA
Ha BBIXO/IE COILTA 6 10 BLICOKOI CKOPOCTH U
Pa3pymaeT KOJIOHHY 8 B pEXKUME ' pOadbpa3uBHON
nepgopanuu. B cBOO ouepesb aOpa3srBHASI CMECh
Ha BBIXOJ] 11 KOHTEHHEPA-CEapaTopa 2 oJAaeTcCs 34
CUYET JO3UPOBAHHOI'O BO3BPATA YACTHU OTPAOOTAHHOIM
SKUKOCTHU 4€PE3 JO3UPYIOUIUNI KaHAI 12 MajIoro
guaMeTpa. OCHOBHAS 4aCTh OTPA6OTAHHOM
SKUKOCTHU OTBOAUTCS 10 KaHAJy 14 60JbIIEro
JAUAMETPA M YePE3 BUHTOBOM a3 13 € 3aKPyTKOI
IO CITMPAJIN BBOAWTCA B KOHTEUHEP-CENAPATOD 2.
3J€Ch IPH JABYDKEHUHU 110 CIIMPAJIN LICHTPAJIbHAS
4aCTh [IOTOKA OCBOOOXKAAETCS OT A0pA3UBA U UEPE3
BBIXOJ] 10 BO3BpAAE€TCA B CKBAXKMHY U HA YCTBE.
OTOpAChIBAEMBIN K BHEITHEN CTEHKE LIEHTPOOEKHOM
CHJION, A6pA3UB OTAEIAECTCA U CKATIJINBAETCA B
KOHTENHEPE-CENAPATOPE 2 C BO3ZMOXHOCTBIO
BO3/ICUCTBUSA HA HETO JIO3UPYIONINM KaHaJIoOM 12
Y IOBTOPHOI'O UCTIO/Ib30BaHU. TakM 06pa3oM,
NPH MECTHOMN ITUPKYJIALIUN 20pa3UBa KOHTEHHEPA-
cenaparopa 2 6€3 BBIXO/1A €T0 HA YCThE U yiepoa /11t
0OOPYIOBAHUS CO3/JAI0T OTBEPCTUE HEOOXOJUMOTO
pasmepa B 06CaAHOM KOJIOHHE 8 U LIEMEHTHOM
KaMHE.

Janee, HE MEHSS PEXXUM HATHETAHUS )KHUJIKOCTH,
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flush fluid, for example, oil that assists in creating
underbalanced mode with less damage to reservoir
pay zone.

Casing 8 is destructed by a high-rate abrasive
fluid jet. Fluid without abrasive material (water,
oil) that is pumped at the surface into the coiled
tubing 4 comes out from a narrow part of nozzle
6 (jet pump) at high velocity and sucks in the
abrasive mixture through the suction inlets 15
located near the outlet 11 in a container-separator
2.The abrasive mixture that is sucked in by a jet
pump accelerates at nozzle 6 to a high velocity
and breaks casing 8 in a hydroabrasive perforation
mode. The abrasive mixture is injected at the outlet
11 in a container-separator 2 by means of the
dosed volume of the returned used fluid through
the small-diameter dosing channel 12. The main
volume of the used fluid is disposed through
a channel 14 with a larger diameter and spiral
groove 13 and injected along the spiral path into
the container-separator 2. Here, as fluid flows in a
spiral, central flow volume disposes of the abrasive
material and returns to the wellhead through the
outlet 10. The abrasive material is pressed to the
outer wall by a centrifugal force, separated and
accumulated in the container-separator 2. It can be
used again through the dosing channel 12. Thus, a
local downhole circulation of the abrasive material
from the container-separator 2 without reaching
wellhead and damage to the equipment creates
a hole of the designed diameter in casing 8 and
cement matrix.

Then, the sonde 5 is moved inside the reservoir
on a coiled tubing suspension at the same injection
mode with rock cutting jet. Junk cuttings from
the reservoir are used as an abrasive material that
is circulated by means of suction inlets 15 and a
guide ring 16 through the nozzle 6 (jet pump)
thus performing effective work. Apart from the
cuttings another abrasive material can be used. It
can be injected through the additional container-
separator above the nozzle (not shown) also with
the local circulation. The sonde 5 movement inside
the reservoir is controlled according to the data
from the nozzle coil 21 and receivers 23 transferred
by a constant and temporary cable connection
lines. Measuring signals informing about the
apparent resistivity and reservoir rock saturation
from the coil 21 that is moved inside the reservoir
are transferred to the surface in real time through
a constant connection — cable 20 and electric
coiled tubing cable 4. This data is used for active
geosteering of the perforator, for example, during
unplanned penetration of water-bearing deposit,
when immediate control of the sonde trajectory is
required. Signals from receivers 23 informing about
the current sonde position are stored by the tool 22
and transferred to the surface periodically during
reaming of the perforation channel when coils 21
and 24 are put together.

The change of sonde 5 direction is conducted
by means of a thermomechanical deflector. For



30H/I 5 Ha KOJITIOOMHI'OBOM MOJIBECKE 4 TIPOJBUTAIOT
BIVTYOb IIJIACTA C PA3PYIIEHUEM ITIOPOADL, B KAUECTBE
a0pa3MBa UCIIOIB3YETCA YK€ KPYITHBII IIJIAM
I1J1ACTA, KOTOPBIN C IOMOIbIO BCACBIBAIOIINX
KaHAJIOB 15 ¥ MaHIKeTH 16 IMPKYIUPYET Yepes
coruto 6 (CTPYHMHBIN HACOC) ¥ COBEPINAET
MHOJIE3HYIO Pab0Ty. [IOMUMO IIaMa TLJIACTA,
BO3MOXXHO UCIIOJIb30BAHUE JIPYIOro a6pas3nBa,
BBOJJIMOI'O YEPE3 JOMIOJTHUTEIBHBIN HAICOTIJIOBBIA
KOHTEMHEP-CENAPATOP (HE MOKA3aHO) TAKXKE
10 MECTHOMY KPyTYy. IIpoaBr>keHne 30444 5 110
IJIACTY KOHTPOJIMPYIOT 1O JAHHBIM COIIOBOM
KaTylmKU 21 ¥ IPUEMHHUKOB 23 C UCIIOJIb30BAHHUEM
IOCTOSHHOU U BPEMEHHOM IIPOBOAHOM JIMHUU
CBA3U. I3MepUTENbHbIE CUTHAJIBI C ABYDKYIIEHUCS
IO IJIACTY KaTymKHy 21, xapakrepusyromue KC
U XAPAKTEDP HACBIIEHHN I BCKPBIBAEMBIX IIOPOJ, B
PEAIbHOM PEKMME BDEMEHU IIOCTYIIAIOT HA YCThE
10 IOCTOSAHHOM JIMHUU CBA3H Yepes n1posog 20 u
anekrpokabenb THKT 4. OTH JaHHBIE UCTIONB3YIOTCA
JUISL AKTUBHOM HABUT AU NTEPHOPATOPA, HATIPUMED,
IIPY HE3AIUIAHMPOBAHHOM BCKPBITUU BOAOHOCHOM
YACTH IUIACTA, KOTIJIAa HEOOXOAUMA OIEPATUBHAA
KOPPEKTUPOBKA TPAEKTOPHH IIPOJBUTAEMOI'O 30H/A.
CHIHAJIBI C IPUEMHHUKOB 23, XaPAKTEPUSYIOIIHE
TEKyLIee IPOCTPAHCTBEHHOE ITOJIOKEHUE 30H/4,
3aIIOMHHAIOTCA IPUOOPOM 22 ¥ IEPUOANYECKH,
HAIIpUMED, IPH IPOPAOOTKE NTEPPHOPAITUOHHOTO
KAH4J1a ¥ COBMEIEHNH KaTylIeK 21, 24 nepenaTcsa
HA YCThE.

V3MeHEHHNE HAIPABJIEHUS ITIPOABUTAEMOTO
O IUIACTY 30HAA 5 TPOBOAAT C IOMOIIBIO
TEPMOMEXAHUYECKOTO OTKJIOHUTENA. Hanpumep,
MPU ABMXKEHHUH U OTKJIOHEHWH 30H/A 5 BHU3 K
HETIPOAYKTHUBHOMN ITOJJOMBEHHON YACTH IJIACTA HA
YCTbe OyIET OTMEYATHCA MOBBIIEHNUE AMILIUTYbI
U OJJHOBPEMEHHO YMEHBIIEHUE BPEMEHHN IPUXO/A
YIPYI'UX BOJIH HA IIPUEMHHUKAX 23 HIDKHET'O YPOBHS
OTHOCHUTEIBHO IPHUEMHHUKOB 23 BEPXHEI'O YPOBHSL.
B aTOM Citydae 1t KOPPEKTUPOBKHU TPAEKTOPUN
JBMIKEHU S 30H/14 5 MOAAIOT HANIPSPKEHUE TUTAHUSA
Ha OJIMH M3 CTEPKHEN 17 OTKJIOHUTEIA, HAIIPUMED,
BEPXHUI CTEPKEHD U IE(POPMUPYIOT €TO B HYKHYIO
CTOPOHY 34 CYET HATPEBA AJIEKTPUYECKUM TOKOM.
IIpy 3TOM COIIOBBIX y3€J1 PA3BOPAYUBACTCA BBEPX U
BO3BPAILAET IIPOABUTI'AEMBIN 30H/]] 5 HA CPEAUHHYIO
OJIATONPUATHYIO TPAEKTOPHUIO IJIACTA. AHAJIOTHUYHO
VIIPABJISIOT TPACKTOPHUEN 30H/1a C IOMONIBIO IIPOOOK
18, n36upareybHO AeOPMUPYA UX 1A IPUKPBITHA
OJHOI'O U3 PEAKTUBHBIX core 19.

ITocie cozpanus nepBoro nep@oparioHHOIO
KaHaJ1a OIITUMAJIbHOM TPAEKTOPHUH 1 JIJIMHBI 30H/]
5 HA KOJITIOOMHI'OBOM IOJIBECKE 4 TTOJHUMAIOT B
KosnoHHy HKT 7, KOHTpOIMpyeMO (110 A3UMYTY,
IJIyOMHE) U3MEHSIOT IIOJIOKEHUE 6ammaxa 1
B CKBAKMHE U CO3/AI0T CICAYIOM NI KaHAJI
B AHAJIOT'MYHOM ITOCIEI0BATENBbHOCTU. 1o
3aBEPLICHUN MHOI'OCTBOJIBHOI'O PAJHUAIBHOIO
OypeHus IIyObuHHOE O60PY/IOBAHUE U3
06CaXEHHOM CKBAXKUHBI TOHUMAIOT B CJIEIVIONICH
[IOCJIEA0BATEIBHOCTH. CHAYAJIA IOAHUMAIOT 30H[, 5
Ha KOJITIOOUMHTOBOM MOJBECKE 4, a 3aTEM — H6ammMax 1

example, when sonde 5 deviates downwards to
the non-productive bottom of the reservoir, there
would be registered an increase in amplitude and
simultaneous decrease in time of receiving elastic
waves at the lower-level receivers 23 as compared
to the upper-level receivers 23. In this case in order
to adjust sonde 5 trajectory the voltage is applied
to one of the rods 17 of the deflector, for example,
to the upper rod thus deforming it to the required
direction due to a warm-up with the electric
current. Upon this, the nozzle section is rotated
upwards and returns sonde 5 to the designed
trajectory in the middle of the reservoir. Similarly,
the sonde trajectory is controlled by plugs 18 by
deforming them selectively for closing one of the
jet nozzles 19.

After creation of the first perforation channel
with the optimum trajectory and length, sonde
5 is lifted on the coiled tubing suspension into
the tubing 7. Then, the toe 1 position is changed
according to the azimuth and depth data. The
next channel is created in a similar sequence.
After multihole radial drilling is over, downhole
equipment is lifted from the cased well according
to the following sequence. Sonde 5 is lifted on a
coiled tubing suspension first, and then toe 1 is
lifted on the tubing 7.

At present time, the elements of the coiled tubing
technology of deep reservoir penetration with
hydroabrasive sonde perforator are at the pilot
testing stage in Krasnoyarsk region fields.

CONCLUSIONS

The analysis of the problem of penetration into
pay zones in cased-hole well with a deep low-
damage perforation method has been conducted. It
is established that radial reservoir penetration with
high-rate fluid jet using coiled tubing equipment is
the most promising technology.

The paper suggested the improved technology of
well completion and workover with the application
of hydroabrasive sonde perforator as a part of coiled
tubing system. Injection of the abrasive material in
the sonde nozzle provides destruction of casing,
cement matrix and reservoir rock in one tripping
operation in the optimum mode — lower pressure
and higher fluid rate. The application of the
abrasive material in the sonde jet equipment assists
in underbalanced perforation.

The used fluid flows back through the sealing toe
of the perforator. This enables using jet pump mode
with a local downhole circulation of the abrasive
material for the rock destruction. Circulation of the
abrasive material inside the wellbore with no lifting
to the surface mitigates the damage to equipment
and enhances reliability of the technology.

The coiled tubing suspension of the perforator
improves the circulation mode and provides a
simple control of the tool through the electric
cable inside the coiled tubing. The perforator cable
connection with corresponding signal transducers
provides full control of the downhole equipment
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Ha kosoHHe HKT 7.

DneMeHTHI KONITIOOMHIOBOU TEXHOJIOTUH
IIYOUHHOTO BCKPBITHSA [13I1 ¢ MOMOIMIBIO
TUJIPOA6PA3ZUBHOIO 30H/I0BOTO 1Tepdoparopa
HAYMHAIOT OIPOOOBATHCSA B OOCAKEHHBIX
CKB2’KMHAX HA MECTOPOXKAECHUAX KpacHOAApCKOTro
Kpasl.

BbIBO/bI

IIpoBeeH aHAINU3 TPOOIEMBI BCKPBITHS
OPOAYKTUBHBIX UHTEPBAJIOB OOCAKEHHOM
CKB2>KUHBI METOJIOM ITTYOOKOH 1A IS
nep@opanuu. YCTAHOBJIEHO, YTO PaJUAJIBHOE
BCKPBITHE IJIACTA BBICOKOCKOPOCTHOU CTPyEN
JKHJIKOCTHU C UCTIOIB30BAHHUEM KOITIOOMHIOBOI'O
060PYIOBAHUS ABIAETCS HANOOJIEE TEPCIIEKTUBHON
TEXHOJIOTUEH.

IIpennoxeHa yay4dieHHas TEXHOJIOT U
3aKAHYMUBAHUSA U KATTUTAJIBHOTO PEMOHTA CKBAXXUH
HAa OCHOBE TH/IPOAOPA3UBHOI'O 30H/I0OBOTO
nep@dopaTopa B COCTABE KONTIOOMHTA. BBOA
a6pas3uBa B COIJIO ITEP(OPATOPA C YCThs WU 320051
MO3BOJIAET PA3PYIIATh OOCAAHYIO KOJIOHHY, IEMEHT
U IOPOJY MIACTA 33 OJHY OIIEPAIUIO B ONTUMAIBHOM
pEXUME — IIPU MEHBIIEM JIABJIEHUU U OOIBIIEM
pacxoje KUIKOCTHU. FICrIonb30BaHUE A6pa3uBa
IPUMEHUTEJIBHO K 30HJOBOU CTPYHUHON TEXHUKE
CIIOCOGCTBYET BCKPBITUIO IIACTA HA AETIPECCHH.

BosspaT 0TpabOTaAHHOM KUJKOCTH YEPE3
repMETU3UPYIOMINIT 6aMaK ntepoparopa
MO3BOJIAET I PA3PYIIEHUA CPEJBI UCITOIb30BATh
PEXUM CTPYUHOI'O HACOCA C MECTHOW UPKYIALTUEN
a0pa3uBa. BHYyTPUCKBAXXKMHHAA MECTHAA
LUPKYIALMS A0pa3ruBa 0€3 BBIHOCA €I'0 HA YCThE
MHUHHUMU3UPYET yIepd 060PYyAOBAHMS U IIOBBIIIACT
HAJIE>KHOCTD TEXHOJIOTUU.

KonTioO6uHIroBas noasecka nepgoparopa
YIIYUIIAET PEKUM LUPKYIALNU pabouei
CpeAbl U OOECIIEYNBAET IIPOCTOE YIIPABJICHUE
YCTPOXCTBOM UEPE3 AJIEKTPOKAOEb BHYTPU TPYOBL
[TpoBOAHAA TMHUA CBA3U IEPHOPATOPA BMECTE C
COOTBETCTBYIOIMUMHU JATIYUKAMU OOECIEUUBAIOT
JIOCTATOYHO OJIHBIH 3A00MHBIN KOHTPOJIb HAJL
060pPYJOBAHHEM U I'€OJIOI'MYECKUM PA3PE3OM HA
BCEX ATATAX

Hcnonb30BaHUE U1 TEOHABUT ALY 30H/14
CENCMOAKYCTUYECKHX IIPUEMHUKOB 1
TEPMOMEXAHUYECKOT'O OTKIOHUTEIS, A TAKKE
BO3MOXHOCTD U3MEPEHUS TAPAMETPOB CPE/IBI HA
3a060€ B P€AJIbHOM PEKMME BDEMEHHU YJIY4IIAIOT
KOHTPOJIMPYEMOCTD U YIIPABIIEMOCTD ITepdopaTopa
P MHOT'OCTBOJIBHOM OYPEHUH B CJIOKHBIX
I€0JIOrO-TEXHOJOTUYECKUX YCTOBUAX.

IIpeamaraemMas TEXHOJIOTUS ITIO3BOJISIET MIPOIIIE,
HaJIe’KHEE 1 OTIEPATUBHEE B IIA/IAIIEM PEXIME
JpeHuposats [13I1 cucremMon KaHAJI0B Hauboiee
O71ArONPUATHON TPAEKTOPUH, UTO CLIOCOOCTBYET
MOBBIIIEHUIO PEHTA6ETBHOCTH PA3PAOOTKHU
MECTOPOXK/ACHUH, UHTCHCU(DUKAITUU TOOBIYU
YIJIEBOOPOJIOB, 0COHEHHO ¢ TPY3, yBETUUEHUIO
CYMMApPHOMH JOOBIYHU B LICJIOM.
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and geology conditions throughout all stages of
perforation.

The application of seismic-acoustic receivers
and thermomechanical deflector for geosteering
along with the opportunity to measure downhole
parameters in real time improves controllability
of perforator during multihole drilling in complex
geology and technology conditions.

The suggested technology allows creating the
system of drainage channels with the optimum
trajectory in a simple, reliable and time-saving way.
This improves profitability of field development
and stimulation of hydrocarbon recovery, especially
with hard-to-recover reserves, and enhances the
overall production.
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COBEPLUEHCTBOBAHME TEXHOJIOIMN
no ONPEAENIEHNIO OBBOAHEHHOCTHN
NMPOAYKUNU HEDTAHbIX CKBAXXVH

IMPROVING THE TECHNOLOGY
OF WATER CUT DETERMINATION
IN OIL PRODUCTION WELLS

H.3. TEHHUC/IAMOB, A.P. KAMAJITAUHOB, I.1. TEHHUCJIAMOBA, 3.A. MAKCYTOB,
Vdpumckuii rocygapcTBeHHBIH HEDTAHOM TEXHHYECKHI YHHBEPCHTET

1. DENISLAMOV, A. KAMALTDINOYV, G. DENISLAMOVA, Z. MAKSUTOV, Ufa State Petroleum Technological University

Hapsay ¢ Ae6UTOM CKBAKUHBI OOBOJJHEHHOCTD
OPOAYKLIUYU HE(PTAHOTO IJIACTA ABIAETCS
BAXKHEUIIUM OKA3ATEIEM IKCILIYATALUU CKBAXKUHBI
1 O6'bEKTA PA3PAOOTKHU. B GOIBIINHCTBE CIy4a€EB
OOBOAHEHHOCTD CKBAXKUHHOM KUJJKOCTU SBJISIETCS
COZIEP’KAHUEM BOJBI B IPOAYKIIMU HEPTAHOIO
MJIACTA B IOJIBHOM HMJIM IPOLIEHTHOM BBIPAXKEHUH,
MO3TOMY OO YCIIEIHOCTU NPOBEAEHHBIX IO IJIACTY
Tre€O0JIOrO-TEXHUUECKUX MEPONPUATUN CYIAT U
0 U3MEHEHHUIO COJIEPKAHUS HE(PTHU U BOJIBI B
CKBaXKMHHOU NTPOAYKIUU. TEXHOJIOTUIT U CLIOCOOOB
MO ONPEAEIEHUIO 3TOTO NAPAMETPA B HEPTAHBIX
KOMITAHUAX HECKOJIBKO, M BCE OHU B TOU WJIM UHOU
CTENEHH YCIIEITHO IPUMEHSAIOTCA. B CTaThE yIENIEHO
BHUMAHHE OTOOPY YCTBEBBIX NTPOO CKBAXKUHHON
JKHAKOCTH O6'beMOM 1-3 M3,

IIpu NOAbEME IJIACTOBOM IPOAYKIIUU OT
nep@OPaLMOHHBIX OTBEPCTUN HAIPOTUB
OPOAYKTUBHOIO IIACTA O YCTHEBOU apMATYPhI
Tra30KH/IKOCTHBINM COCTAB MEHSAET CBOIO CTPYKTYPY
U3-34 U3BMEHEHU JABJICHUS U TEMIIEPATYPHI
K4K 10 06CaJHOM KOJIOHHE, TAK B 30HE KOJIOHHBI
HOJ'bEMHBIX TPYO. B CBA3M C 3TUM yCTbEBAS IPOHA
CO IITATHOT'O IPOOOOTOOPHHUKA YCTHEBOI APMATYPHI
MOKET HOCUTBD CIYYaMHBIN XaPaKTEP, OCOOEHHO IPU
BBICOKOH OOBOHEHHOCTH IIJIACTOBOM XKUAKOCTH [1, 2].

B nzobperenusx [3, 4] aBTOpaMu NPEAJIOKEHO
pPaccMaTPUBATD KOJIOHHY HACOCHO-KOMIIPECCOPHBIX
TPyO CKBAXKUHBI C AJIEKTPOLIEHTPOOEKHBIM HACOCOM
KaK TUTAaHTCKUH COCY-TIPOOOOTOOPHUK, B KOTOPOM
MIACTOBAS MPOAYKLINSA PACCIAUBAETCSA HA BOLY,
HedTb U ra3. HepTe 1 BOZja OCTAIOTCA B KOJIOHHE
HKT, 2 monyTHBI I'a3 TOCTENEHHO CTPABIUBACTCS
4Jepes3 NPOOOOTOOPHUK B IYOPUKATOPE HA YCThE
CKB2A’KUHBI. TEXHOJIOTUS 11O U30OPETEHUIO [3]
YCIIENIHO OIIPOOOBAHA HA HEPTEAOOBIBAIOLIECH
ckBaxuHe Ne 1387 HoBoO-EnxXOBCKOro
mectopoxaeHUsA OAO «TatHePTh». CKBAXKUHA
IOCJIE OCTAHOBKHY YOLIH BBIIEP)KUBAIACH B TEYEHNUE
CYTOK, ITIOCJIE YETO YPOBEHD Pa3/ieia HE(PTHU U BOJBI
OBLI OIIPEJIENIEH C TIOMOMIBIO PE3UCTUBUMETPA.
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Oil well water cut as well as production rate are
the most important criteria for well operation and
reservoir development. In most cases water cut is the
content of water in production fluid that is expressed
as a percentage or a fraction. That is why success of
well intervention operations is determined by the
change in water content in production fluid. There are
several methods and technologies of determination
of this parameter in oil companies and all these
methods are successfully applied. The paper describes
collection of production fluid samples of 1-3 m?
volume at the wellhead.

When production fluid is lifted from perforation
holes at the reservoir depth to the wellhead
equipment, gas-liquid ratio is affected by the change
in pressure and temperature along the casing and
tubing. That is why wellhead sample taken via
standard wellhead sampling tool is not representative,
especially in high-water-cut wells [1, 2].

Inventions [3, 4] consider tubing string with
electrical submersible pump as a huge sampling
container where production fluid breaks into oil,
water and gas. Oil and water remain in tubing while
associated gas is slowly discharged through the
sampling tool in the lubricator at the wellhead. The
technology described in invention [3] was successfully
tested in well Ne 1387 at Tatneft Novo-Yelkhovskoye
field. The level of oil-water contact was determined
using resistivity meter after 24 hours after ESP stop.
This method of water cut determination exhibits high
level of veracity but it requires many additional tests,
for example tripping of downhole sampling tools.
Moreover, the well is out of service for 24 hours that
leads to losses of oil production.

According to the invention [4], inter-phase levels
are determined by acoustic transducers that are pre-
installed in tubing above electrical submersible pump.
The main disadvantage of both methods is the need
to stop well production and wait for gravitational
separation of fluids in tubing string. Fluid sampling
from tubing in high-volume tank, for example one of



Taxou crtoco6 onpeAeicHUs OOBOJTHEHHOCTU
CKBa>XKMHHOU NIPOAYKIIMU UMEET BBICOKYIO CTENEHD
JIOCTOBEPHOCTH, HO TPEOYET 3HAUUTEITBHOTO OObEMA
JIOTIOJTHUTENBHBIX UCCJIEOBAHUN, HATPUMED
HEOOXOJUMBI CITYCKO-TIOJ/bEMHBIE ONIEPALTUH
INIyOMHHBIX IIPUOOPOB. K TOMY e Ha CyTKH
CKBaKHMHA BBIBOJUTCS U3 IKCIUIYATALINUH, 4 3TO BEAET
K IIOTEPSM B TEKYILIEH JOObIYE HEPTHU.

ITo nuzobpereHuIo [4] MexxdasHbIe yPOBHU
UJEHTU(PULITUPYIOTCSA C TOMOMIBIO AaKYCTUYECKUX
JIATYUKOB, 320/IATOBPEMEHHO YCTAHOBJIEHHBIX B
KonoHHe HKT BBIIIIE 3JIEKTPOLEHTPOOEKHOTIO
Hacoca. OCHOBHBIM HEJJOCTATKOM OOOHX METOJIOB
ABJISIETCA HEOOXOAMMOCTb OCTAHOBKU CKBAXKUHBI U
OKMJIAHUA I'PABUTAIJMOHHOT'O IIEPEPACIIPEICIEHUSA
(IION0B B KOJIOHHE TU(PTOBLIX TPYO. M36€KaTh
NOTEPb BPEMEHHU M HE(PTHU MO3BOIAET OTOOP
JKHJIKOCTU U3 KOJIOHHBI HAICOCHO-KOMIIPECCOPHBIX
Tpy6 (HKT) B EMKOCTB 3HAYUTEIBHOTO OObEMA,
HAIIPUMED B OJHY U3 EMKOCTEN MEPEIBHKHOTO
HACOCHOTO arperara tura 11A-320.

B HE(TEJOOBIBAIOMNX KOMITAHUSX CYIIECTBYET
MHOTOJIETHUI OIIBIT OTOOPA O6BEMHBIX ITPO6
B EMKOCTHU 3HAYUTEJIBHOIO 00beMa. [lepen
0TOOPOM OO'BEMHOM ITPOOHI INTYOMHHBIA
HACOC OCTAHABJIUBAIOT, 4 YCTBEBYIO APMATYPY
NEPEOOBA3BIBAIOT HA CJIUB KUJKOCTH B EMKOCTD.
3a 310 BpeMs He(PTh U BOJA B KOTOHHE HKT
NEPEPACTIPEAETAIOTCA U3-32 PA3HOCTHU INIOTHOCTEW,
TNONYTHBIN I'd3 3aHUMAET B BEPXHEUN YaCTU
KOJIOHHBI OIIPEENIEHHYIO €€ YACTh, IOTOMY KaKasd
YACTb «CJIOEHOTO IMMUPOr'a» NOMAJIET B EMKOCTb,
TPYAHO OLIEHUTh, OCOOEHHO €CJIU OO'bEM EMKOCTH
YCTYIIA€T BHYTPEHHEMY 0O0'beMy KOTOHHBI HKT.

B ¢BA3U € 3TUM I CKBAKWH, O60PYTOBAHHBIX
NEKTPOLEHTPOOEKHBIMH HACOCAMU, IIPEJIATAETCSA
CJIEIVIONIAA AETATNU3AIINA IIPOLECCA OTOOPA.

IIpeaBapuTENbHO ITTyOUHHBIN HACOC CITYCKAIOT
C OOPATHBIM KJIAITAHOM, [IOCJIE OCTAHOBKU PAOOTHI
IJTYOMHHOI'O HACOCA U3 KOJIOHHBI JIN(PTOBBIX
TPYO BBIITYCKAIOT OIYTHBIN HE(PTAHON I'a3 IIPU
CHU>KEHWH JIABJIEHHUS JJO ATMOC(EPHOT'O, HECKOJIBKO
pa3 3aMePAIOT CTATUYECKHUI YPOBEHD )KUJIKOCTU
B KOJIOHE JIN(PTOBBIX TPYO 4O NOCTOSTHCTBA €TI0
BEJIMYMHBI U ONIPEAEIAIOT OOBEM KUJIKOCTU B
KOJIOHHE JIMPTOBLIX TPYO. [TyTem 1mycKa rimybuHHOIO
HACOCAa B pabOTy CKBAXKUHHYIO IIPOAYKIIHIO
U3BECTHOI'O OO'bEMA U3 KOJIOHHBI IM(PTOBBIX TPYO
IIEPEBOAST B EMKOCTD HA [IOBEPXHOCTH 3EMIIH,

IIPU TOM JJABJICHUE B TPYOOIIPOBOAHOM JIMHUHU
IyTEM IITYLIHUPOBAHUS IIOJAAECPKHUBAIOT HA YPOBHE
BEJIMYUHBI, DABHOH JJABJICHUIO HA BBIKU/THOM JIUHUU
CKBaKHHBI IIPU €€ MITATHOH SKCITyaTaITUL

IIpaKTUKa SKCIIyaTaAIUH HEPTETOOBIBAIONUX
CKBaKHH C YCTAHOBKAMH 3JIEKTPOLIEHTPOOEKHBIX
HACOCOB, TPOAYKIINS KOTOPBIX SBJISETCS
BBICOKOOOBOJJHEHHOM HE(PTHIO, IOKA3BIBACT,

YTO YPOBEHB XKUJKOCTHU B KOIOHHE HKT
CTAOUIN3UPYETCS B TEUEHUE HECKOJIBKHUX MUHYT,
4 IIEPEBOJ XKUJIKOCTHU 13 KOJIOHHBI HKT B eMKOCTB
HA yCThE CKBAKMHBI 3aHUMAECT HE 60J1ee TPEX
YaCOB JJA’KE€ MPHU MAJIOH IPOU3BOJUTECIBHOCTH

tanks in CA-320 pump unit, helps to avoid time waste.

Oil production companies have many years of
experience of conducting sampling using high-
volume tanks. In order to take a high-volume sample
it is necessary to stop downhole pump and mount
wellhead equipment for fluid discharge into the tank.
During this time oil and water separate due to the
difference in density while associated gas occupies
the upper part of the tubing that is why it is difficult to
determine what part of this mixture will flow into the
tank especially when the volume of the tank is lower
than the volume of the tubing. Thus, the following
sampling procedure is proposed for wells equipped
with electrical submersible pumps.

Downhole pump with back pressure valve is run
in hole, after pump stop associated petroleum gas
is discharged from tubing when pressure drops till
atmospheric pressure. Static fluid level in tubing is
measured several times until this value is constant,
then fluid volume in tubing is determined. Then,
determined volume of fluid is pumped into the
wellhead tank using downhole pump. At this time
pressure in wellhead pipeline is maintained at the
level of usual production pipeline pressure by means
of a choke.

Experience in operation of high-water-cut oil
production wells with electrical submersible pumps
shows that fluid level in tubing is stabilized within
several minutes; fluid discharge from tubing into the
wellhead tank takes no more than three hours even
with low-capacity pump.

Figure 1 shows schematic of well with ESP and
wellhead equipment required for determination of
water cut in the produced oil using bulk sample.

The technology of water cut determination in the
produced fluid is described below.

1. Mount the vertical tank 9 with a uniform cross
section to the well with ESP and back pressure
valve. Turn off downhole pump.

2. Close valve 10, open valve 4 in order to reduce
tubing pressure up to the atmospheric value,
discharge associated petroleum gas.

3. Itis well-known that the main volume of the
associated petroleum gas below the downhole
pump is dissolved in the oil. That is why due to low
oil content in the production fluid oil is quickly
lifted to the upper part of the tubing string and
then shrinked after discharge of the associated
petroleum gas. This process is controlled by the
acoustic fluid level gauge (Mikon-101 or Sudos).

Fluid volume V., in tubing is determined after
stabilization of the static level H_, then downhole
pump is turned on and fluid from tubing 1 is pumped
into the tank 9 for subsequent gravitational separation.
The required fluid volume V; is determined via flow
meter 11.

5. During the whole period of pumping fluid from
the tubing into the tank 9, production line pressure
between valve 10 and choke 7 is maintained at the
previous level during conventional pump operation.
This is carried out by adjusting the choke 7.

Error during determination of water cut is mitigated

TECHNOLOGIES
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ANEKTPOLIEHTPOOEKHOIO HACOCA.

Cxema CKBaKUHBI ¢ YOIIH ¢ HEO6XOUMbIM
MOBEPXHOCTHBIM OOOPYIOBAHUEM /I PEATUZALUN
U3MEPEHUSI OOBOAHEHHOCTH JOOBIBAEMOI HEPTU MO
06bEMHOM ITPO6E TPUBEICHA HA pUC. 1.

TexXHONIOrus UBMEPEHU OOBOAHEHHOCTH
CKBaXKMHHOU HE(PTHU 3AKITIOUAETCS B CJIEYIOMIEM.

1. KckBaxuHe ¢ YOLH 1 O6paTHBIM KJIAITAHOM
2 yCTaHABIUBAIOT BEPTUKAIBHYIO EMKOCTD 9
C IOCTOSTHHBIM CEYEHHUEM IO BBICOTE. PadoTy
DITYyOMHHOT'O HACOCA OCTAHABIUBAIOT.

2. 3apBrKKy 10 3aKpBIBAIOT, 4 BEHTHIIb 4
OTKPBIBAIOT C TEM, YTOOBI IOHU3UTD JIABJICHUE
B KosionHe HKT 10 aTMOC(EPHOTrO 3HAYEHUSA U
BBIITYCTUTD BECH JIETA3UPOBAHHBIN U3 HEPTH
MOy THBIM I'a3.

3. M3BECTHO, YTO OCHOBHOU OO'BEM IOITYTHOTO
HEPTAHOTO I'a3d HAXOAUTCA MOCJIE INTYOUHHOTO
HA4COCA B PACTBOPEHHOM COCTOSIHUU B HEPTY,
MO3TOMY OJIarOfapPsA MAJIOH o€ HEPTU B
CKBaKMHHOM ITPOAYKIIUH ITPOUCXOAUT OBICTPOE
BCIUIBITUE OCHOBHOIT MaCChI HE(PTH B BEPXHIOIO
vacTb KOJIOHHBI HKT 1 nocnenyomas nocie
3TOrO yCaJIKa HE(PTHU U3-34 BBIITYCKA IOy THOT'O
HEPTAHOTrO ra3a u3 HEPTU. DTOT MPOIIECC
KOHTPOJHPYIOT C IOMOIIBIO YPOBHEMEPA C
AKYCTHUYECKHUM IIPUHIIUIIOM JEUCTBUSA THUIIA
«Mnron-101» ninm «Cygoc».

4. Tlocne cTabuan3anum CTaTUIYECKOI'O YPOBHS
H_,, OnpeaensioT 06beM KUIKOCTH — V_,
Haxoaamucs B kosionHe HKT, 3anyckaior B
paboTy INYOUHHBIN HACOC 3 U KUJKOCTb U3
KOJIOHHBI IU(PTOBLIX TPY6 1 MEPEBOAAT /I
JAIBHENIIETO I'PABUTALIMOHHOTO PA3JE/ICHUS
B EMKOCTb 9. [IpOXOXJEHHUE HEOOXOAUMOIO
06beMa V. B EMKOCTb ONPEAETIAIOT 110
pacxopoMepy 11.

5. Bechb nepuog nepeBoia JKUAKOCTU U3 KOJIOHHBI
JU(QPTOBBIX TPYO B EMKOCTD 9 JABJIEHUE B
BBIKUHOW JIMHUY MEXY 3aIBYDKKOU 10 1
LITYLEPOM 7 NOAAEPAKUBAIOT TAKHUM, KAKMM OHO
OBLIO IPU MITATHOH PabOTE INIYOMHHOI'O HACOCA
CKBAKMHBL DTOT IPOLECC OCYIIECTBIAECTCS
C IOMOIIBIO MJIABHOT'O TPHUOTKPBITUSA WIH
OPUKPBITHA IITYLIEPA 7.

Braropaps MITYIIUPOBAHUIO U PAbOTE
CKBaKMHBI KAK B IITATHOM PEXKHUME IKCILIYaTALIUU
MHUHHMHU3UPYETCS NOTPEMIHOCTD IIPH ONPEAECTICHUH
OOGBOAHEHHOCTH CKBAKMHHOM He(pTH. [Ipn
OTCYTCTBHHU HITYLIEPA HA YCThE CKBA’KUHBI JIABJICHHE
Ha BBIXO/IE AJIEKTPOLIEHTPOOEKHOI'O HACOCA OYACT
MEHBIIUM Ha BEJIMYUHY YCTHEBOTO JJABJIECHHUS, YEM
MIPU MITATHOM KCILIYaTAIIUU CUCTEMBI «IIJTACT —
HACOC». DTO NPUBEJET K POCTY IPOUZBOAUTETBHOCTH
r1yonHHOTrO OIIH Ha ONIpENEeNEHHYIO BETUYHUHY, 4TO,
B CBOIO OYEPE/Ib, MOKET IIPUBECTHU K OIIEPEXKAIOIMEMY
JBHIKEHHUIO KaIleb HE(PTU OTHOCUTEIBHO OOIIETO
MOTOKA M YBEJTUYEHHIO JOIMU HE(PTHU B X KUJKOCTH,
HAXOJAMIENCA B KOJIOHHE JIM(PTOBBIX TPYyO. B mTore
06€3 UMUTAIIUU PA6OTHI CKBA’KHUHBI B IITATHOM
PEXHUME MOKET NMPOU3OUTHU 3aBBIIIEHUE JOIU HEPTH
B CKBAKUHHOM IIPOJYKLIMH.
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1 — KOJIOHHA TUMTOBBIX TPYO; 2 — OGPATHBII KJIAIIAH;

3 — 3JIEKTPOLIEHTPOOEKHBIN HACOC; 4 — BEHTWIb JIJIsE CTPABIMBAHUS
rasa; 5 — ypoHeMep Thma «MukoH-101»> niu «Cygoc»; 6 — MaHOMET;
7 — PEryJIMpyeMBbIH ITYLEDP; 8 — MATPYOOK IS CJINBA )KUJKOCTU B
€MKOCTB; 9 — EMKOCTb /151 COOPA CKBAKUHHOM MPOIYKIIUH;

10 — 3a1BM>KKA HA BBIKUAHOM IMHUM CKBAKUHBL; 11 — pacxogomep
(CYETUMK JKUJKOCTH)

1 — tubing string; 2 — back pressure valve; 3 — electric submersible
pump; 4 — valve for gas discharge; 5 — fluid level gauge (Mikon-101 or
Sudos); 6 — pressure gauge; 7 — adjustable choke; 8 — pipe junction for
fluid discharge into the tank; 9 — tank for production fluid; 10 — valve
at the production pipeline; 11 — flow meter

Pucynor 1 - Omoop o066emHnoti npoost
CK8ANCUHHOTL HCUOKOCU

Figure 1 — Bulk sampling of the production
Sluid

due to application of the adjustable of choke and the

fact that the well is operated as in a conventional

mode. In case there is no choke at the wellhead,
pump discharge pressure will be lower by wellhead
pressure value as compared to conventional operation
of the system «reservoir — pump». This will result

in the increase of ESP productivity by the defined

value. Hence, oil drops will move ahead of the overall

flow and the proportion of oil in the fluid will rise.

As a result, there can be over-estimation of the oil

proportion in the well fluid without simulation of the

conventional operation mode.

The following is the application of the invention in
the case of hypothetic oil production well with the
following parameters:

* tubing diameter — 73 mm, inner diameter — 62 mmy;

e back pressure valve is mounted above the pump at
the depth H= 1000 m;

» real productivity of the downhole
ESP Q =48 m3/day;

e water cut in the oil according to the wellhead
samples — 88—89%.

The following operations were carried out:

1. Well is stopped at 1200 for measurement of water
cut by turning off ESP.

2. During 30 minutes fluid level in tubing was
stabilized at the level H_ = 53 m (valve 4 is open).
This level corresponds to the fluid volume in the
tubing:

314 0622 -(1000-53) = 2.86 m*

T 2
=Z.D*.(H-H)=
D)



PaccMOTpUM peanu3annio U300PETEHN Ha
IpUMEPE TMIOTETUYECKON HEDTEAOOBIBAIOICH
CKBaKHHBI CO CJEAYIOMNMU HCXOAHBIMU JTAHHBIMU:
* () KOJIOHHBI TUPTOBBIX TPYO (KOMOHHBI HKT) —

73 MM; BHYTpEeHHU D = 62 MM;

* OOpPAaTHBIN KJIANIAH yCTAHOBJIEH HAJL HACOCOM Ha
rnyoune H = 1000 Mm;

e (paKTHUECKAA PEKUMHAA IPOU3BOJUTEIBHOCTD
rmyonHHOro SH Q =48 M3/CyT;

*  OOBOJHEHHOCTb CKBAKMHHOM HE(PTH IO
YCTBEBBIM ITPOOGAM — 88—89%.

Ha CKBa>XMHE NIPOBECHEI CIEAYIOMNE PAOOTHI CO
CIEAYIONUMU PE3YIBTATAMU:

1. CkBaXHHa oCcTaHOBJEHA B 12.00 HA n3MepeHne
OOGBOTHEHHOCTHU JOOBIBAEMOM HE(PTH TyTEM
OCTAaHOBKH INTYOMHHOTO 3JIEKTPOLIEHTPOOEIKHOTO
Hacoca.

2. Bredenue 30 MUHYT YPOBEHD JKUAKOCTU
B Kos1oHHe HKT n1pu OTKPBITOM BEHTUIIE 4
CTAOMIM3UPOBAICA HA ypOBHE H_ = 53 M. Taxkoi
YPOBEHb COOTBETCTBYET OO'BEMY KU KOCTHU B
KOJIOHHE JIM(PTOBLIX TPYO:

3,14

V. =%.])2 .(H_hzm)=

3. Ilyrem mycka mmyOuHHOTo OLH B paboTy yepes
pacxogoMep 10 1o naTpyobKy 8 B EMKOCTB 9
MIPOITYCKAIOT 2,86 M? HE()'TH U BOJIBI M3 KOJIOHHBI
JU@PTOBLIX TPYy6 1. IIpH 3aIIOJITHEHUH EMKOCTHU 9
JlaBJIEHUE NIEPE/]] HITYLIEPOM HOAAECPKUBAECTCS HA
yposHE 1,2 MITa — BeJIMYMHE, COOTBETCTBYIOIIEH
pabouemy JaBiaeHuIO HA BJI mpu pesKMMHON
3KCIUIYATAL UM [NTyOMHHOI'O HACOCA.

4. B Ha4aJapHOU CTAJUH 3ATIOJHECHHSI EMKOCTH 9 B
MNOTOK CKBAXKMHHOU NIPOAYKIIUU JOOABIIAECTCA
MACJIOPACTBOPHUMBIN IEAMYIBIATOP THUIA
«Pexof1-758» B 06'beMe 70 rpaMm.

5. IpoayKuus U3 KOJOHHBI TU(MTOBBIX TPYO B
ob6beMe 2,86 M? OCTABIIAETCA B IIOKOE B EMKOCTH 9
Ha 20—-24 gaca 15 TIOJHOT'O I'PABUTAIMOHHOT'O
OTCTaUBaHUA. Pa3feIeHUIO CIOCOOCTBYET
OTHOCHUTEJIbHO BBICOKAs Temieparypa B 21 °C
(JieTHEE BpeMs Iojid) U JEHCTBUE JEIMYIIbIATOPA.

ITocJie 3aI0/IHEHU S EMKOCTU 9 CKBAKHUHA
MYCKAETCA B 9KCILIYATALIHIO B IITATHOM PEXKHUME.

6. Yepes CYyTKH C MOMOMIBIO TPO60OTGOPHUKA IO
nateHTy PO Ha nuzobperenue Ne [5] onpegensaercs
TOJIIMHA CJI0g4 HeTH HaJ BOJOH H - 14,4 cm
pH OOIIEH BBICOTE CTOI0A JKUJAKOCTU B EMKOCTU
H ;.= 110 cm. BeicOTa BOAHOH 9aCTH OTOOBPAHHON
CKBaKMHHOI KHU/JIKOCTU PaBHA
H =110-144=9506cMm.

VickoMa st OGBOJHEHHOCTDb CKBAKHMHHOM
MPOAYKI[UY PABHA B = —?15—66— -100=86,9% .

Jl1s1 onpefeneHus TONIUHEI CJI0 HE(PTH HAJT
BOJHOU 44CTBIO O6'bEMHON NPOOBI Pa3pabOTAHO
TEXHUYECKOE YCTPOMCTBO [5], IPUHLUII ACUCTBUA
KOTOPOT'O 3aKJIIOYAETCS B OTCEYEHNUH CJI10s1 HEPTH,
pa36aBiaeHUN HE(PTU OPTAHUUECKUM PACTBOPUTEIIEM
U [IEPEBOJIE CMECHU B JIEJIMTENBHYIO BODOHKY C

0,062% -(1000-53) =2.86 »" .

3. After starting ESP, 2,86 m? of oil and water is
pumped from tubing 1 through the flow meter 10 and
pipe junction 8 into the tank 9. During this process
pressure at the choke is maintained at the level
1.2 Mpa — this value corresponds to the operation
pressure at the production line during conventional
ESP operation.

4. 70 grams of oil-soluble demulsifier Rekord-758 are
injected into the well fluid flow in the first stage of
tank 9 filling up.

5. 2.86—m’ of fluid from tubing is left in tank 9
for 20—-24 hours for a complete gravitational
separation that is supported by relatively
high temperature 21 °C (during summer) and
demulsifier.

After tank 9 is filled up, the well is run in operation
in a conventional mode.

6. Thickness of oil layer above water H = 14,4 cm
is determined after 24 hours using sampling tool
according to the invention patent Ne [5]. The
overall head of fluid in tank: H =110 cm. Head
of water in the sampled fluid:

H =110-14,4=956cm.

overall

Water cut of the well fluid: B = %g— -100=86,9% .

Technical device [5] is developed for determination
of oil layer thickness above water. This device
isolates oil layer, dilutes oil with the organic solvent
and pumps the mixture into the separation hopper
by creating vacuum in the closed system. Figure 2
demonstrates general view of the device.

Shut-off device 3 is buoyant when left alone, that
is why initially the determined volume of solvent is
added to the isolated oil layer in order to decrease oil
viscosity. After that shut-off device is closed with the
plug 5 and one-way pump — aspirator AM-5 — creates
vacuum in the separation hopper. Diluted oil with

determined proportion of water flows into the hopper.

The second batch of solvent is pumped in the shut-off
device through the valve 7 in order to clean device
cavity from residual oil.

The thickness of oil layer above water is determined
according to the oil volume in the hopper at the
wellhead after temperature effect on the sampled
composition of oil, solvent and associated water.

There is the second technical solution for
determination of water and oil portions in bulk
sample of well fluid. This solution is described
in paper [6].

Immediately after collection of bulk sample and
its complete degassing during several minutes
representative sample is collected for laboratory
examination by lowering shut-off cylindrical tube
through the whole fluid column. There is a hole with
a closed valve in the bottom of the tank. The tube
with the collected sample is connected to this hole.
In this method there is no need to wait several hours
for separation of the sampled fluid into oil and water.
There is no technical description of the connection
between the hole in the tank bottom and cylindrical
tube. It is impossible to seal off the inner space of
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IIOMOLIBIO CO3JaHUA BAKYyMa BO BCEU '€ pPMETUYHOU
cucreme. OOMUH BUJL yCTPOUCTBA IPUBEAEH HA PUC. 2.

OTCeKaresnb 3 UMEET AaBTOHOMHYIO JIABYYECTh,
IIO3TOMY IIPEABAPUTENBHO B OTCEYCHHDIN CJION
HePTU JOOABIAIOT PACTBOPUTED U3BECTHOTIO
06'beMa 7151 CHHUKEHUS BA3KOCTHU HEDTH, TTIOCTIC
3TOT'O OTCEKATEIIb 3AKPBIBAIOT MPOOKOU 5 U C
MOMOIIBIO HACOCA OJJTHOCTOPOHHETO ICUCTBUS —
actimparopa AM-5 CO34a10T B IE€IUTEIbHOU
BOPOHKE 9 TOHUIKEHHOE /1aBJIcHUE. Pa36aBieHHas
HE(MTH C OIPEEICHHOM 101N BO/IBI IIEPETECKAET B
JB.Yepes BEHTUIIb 7 B OTCEKATEIb NOJAIOT BTOPYIO
(PHUKCUPOBAHHYIO ITOPIUIO PACTBOPUTESA LIS
OTMBIBA IIOJIOCTHU YCTPOUCTBA OT OCTATOYHOU U
aITE€3UPOBAHHON HEPTHU.

TonmuHa cog HePTH HAJ, BOJOM OIIPEAEISICTCS
o 06bEMY HE(PTHU B JETUTETBHOI BOPDOHKE
HEMOCPEACTBEHHO HA CKBAKHHE IOCJIE
ONPEAENIEHHOTO TEMIIEPATYPHOTI'O BO3ACHCTBUA HA
OTOOPAHHBIN COCTAB U3 HEPTH, PACTBOPUTEIIA U
IOy THOU BOJIBL.

CyIIECTBYET U BTOPOE TEXHUYECKOE PEMIEHUE 110
OIIPEJICIIEHUIO JOIU BO/IbI U HE(PTU B OTOOPAHHOM
06'BEMHOI TPOOE CKBAXKUHHON MPOJYKIINH,
OIMMUCAHHOE B CTATHE [0].

Cpazy nnocjie oT60pa 0O’bEMHON IIPOOBI 1
€€ IMOJIHOU JIETA3A1IUH B TEYEHHUE HECKOIBKUX
MHUHYT OTOUPAIOT IIPE/ICTABUTENBHYIO IPOOY
JUISL U3YYEHUA B TAOOPATOPHBIX YCJIIOBUAX Ty TEM
CITyCK4 CKBO3b BCIO TOJIIY KUJKOCTHU B EMKOCTH
OTCEKAIOUIEH TPYOKU IUINHPUYECKON (POPMBIL.

B gHMIIIE EMKOCTH UMEETCS THE3O-OTBEPCTUE C
3aKPBITBIM BEHTHUJIEM, K KOTOPOMY 1 3aKPETLIAETCA
TPYyOKa C BBIPE3AHHOU IPOOOI U3 OOIIEIO COCTABA
€MKOCTH. ITO JaHHOMY CTOCOOY HET HEOOXOAUMOCTH
BBIKH/IATb HECKOJIBKO Y4COB /I JOCTHIXKEHU A
PaCCIOEHMS OTOOPAHHOM KUJIKOCTH HA HEPTH

U BOAY. B cTaTbhe HET TEXHUYECKOT'O ONMUCAHUSA

y3J1a COEAMHEHU A IMJIMHPUYIECKOHN TPYOKH C
OTBEPCTUEM B JHHIIE EMKOCTU. be3 penenus aToro
BOIIPOCA OYAET HEBO3MOXXHOM I'€PMETU3ALUA
BHYTPEHHETO IIPOCTPAHCTBA TPYOKU OT BHENTHEN
Cpebl.

B nctoyHuke [7] OnMcaH Crnocod OTCEYEHN A
JKMJIKOCTU U3 MEPHOM EMKOCTH CKBA’KHUHEI,
OCHOBAHHBIM HA TOM, YTO TPYOKA BXOJIUT B
CBIPYIO IVIMHY, U TEM CAMBIM OOECIICYNBACTCS
TFEPMETHU3AIHS IIPOOHI OT OKPYKAIOMIEH JKUJIKOCTH.
Croco0 TpyOEMOK, TPEOYET HATUYM S [JIMHBI U HE
HCKJIIOYAET PA3repMETHU3AIIUU COCTUHEHMS.

IIpeaaraeTcs CaeIyIonee TEXHIYECKOE
JIOTIOJTHEHME K U3BECTHOM METOIUKE OLIEHKHU COCTABA
O0O'bEMHON CKBAXKUHHOM IPOOBL. HUKHSAA 4acTh
OTCEKAIOMIEN TPYOKH CHAOGXKEHA CO CBOEH BHEITHEH
CTOPOHBI 0OOJIKOM, KDOMKA KOTOPOI O IIEPUMETPY
MMeEET 3aKPYIVIEHHBIH IPOMUIIL, IPUEMHOE
OTBEPCTHUE B THUITE EMKOCTH COOTBETCTBYET
BHEITHEMY JUAMETPY TPYOKU. JTHUIIIE EMKOCTU
CHA6K€HO BOKPYT OTBEPCTUS TEPMETUIHUPYIONUM
KOJIBIIOM U3 MACJIOCTOMKOM PE3NUHEL, IO IEPUMETPY
PE3UHOBOI'O KOJIBIIA HA BBICOTY, IPEBBIINAIONIYIO
BBICOTY HAJIUBA JKUJIKOCTH B EMKOCTb, PACIIOJIOKEHbI
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1 — BOAHAS 9aCTbh O6'BEMHOM NMPOOEL; 2 — CI0I HE(PTH HA/JT BOJION;

3 — OTCEKATEIb C KOHUYECKOH I'OJIOBKOM; 4 — IOIIABOK JIEECTKOBOU
opmbl; 5 — pesnHOBAsE TPOOKA; 6 — 3ABUXPUTEIIb; 7 — BEHTHIIb JJIst
TO/JaYX PACTBOPHUTEIS; 8 — BEHTHJIb 17151 IEPEBOA )KMIKOCTH U3
OTCEKATEA B IETUTENBHYIO BODOHKY; 9 — IeJINTEIbHAA BODOHKA
([IB); 10 — rubkas u npo3pavHas TPyoKa /I IEPEBO/A XKUJIKOCTU

M3 OTCEKATEIA B ICJIMTEIbHYIO BOPOHKY; 11 — HACOC 11 CO3AHUA
BaKyyma (acnupatop AM-5); 12 — coeuHUTENbHAA IA300TBOAHAS
TPyOKa; 13 — pe3anHOBasA NPOOKA C IBYMS TPyOKAMU

1 — water part of the bulk sample; 2 — oil layer above water; 3 — shut-
off device with tapered head; 4 — petal float; 5 — rubber plug;

6 — turbulizer; 7 — valve for solvent injection; 8 — valve for pumping
fluid from shut-off valve into the separation hopper; 9 — separation
hopper; 10 — flexible and transparent tube for pumping fluid from
shut-off valve into the separation hopper; 11 — pump for creating
vacuum (aspirator AM-5), 12 — junction gas-vent tube, 13 — rubber
plug with two tubes

Pucynok 2 — Ycmpoiicmeo o onpeoenenus
MOAMUHBL C105 HeHmU HAO 600011

Figure 2 — Device for determination of
thickness of oil layer above water

the tube against the external environment without
considering this matter.

Paper [7] describes one method of fluid isolation
from measuring tank. According to this method,
the tube enters crude clay providing isolation of the
sample against the surrounding fluid. This method is
labor-consuming, it requires the presence of clay and
leakage is also possible.

The paper suggests the following technical addition
to the known methods for evaluation of bulk sample
composition. The lower part of the shut-off tube is
fitted with the rim on the outside. The rim edge is
rounded; suction hole in the bottom of the tank is of
the same diameter as a tube. The area around the hole
is sealed with an oil-resistant rubber ring. Guide bars
are located around the perimeter of the rubber ring so
that the height of bars is higher than the height of fluid
in the tank. This is designed for lowering the shut-off
tube vertically through the fluid in the tank. The upper
part of guide bars is equipped with the internal high-
pitch thread. The upper part of the shut-off tube is
equipped with the external thread with the same pitch
for establishing connection between the tube and the
bottom of the tank and pressing rounded rim edge to
the rubber ring. The upper part of the tube is equipped
with the steering wheel for revolving the tube around
its axis and running and retrieving the tube out of the
tank.

Figure 2 demonstrates the assembly diagram and



HANPABJIAIONINUE CTEPXKHU IS yIOOHOTO U
BEPTUKAJIBHOI'O CITyCKA OTCEKAIOMEN TPYOKH
CKBO3b HAOPAHHYIO B EMKOCTbD JKH/IKOCTD. B BepxHern
4ACTU HAIIPABJIAIOIINX CTEPXKHEN PACIIOIOXKEHA
BHYTPEHHSA pE3b6d C KPYITHBIM IIIATOM, 4 B BEPXHEN
YACTHU OTCEKAIOUIEN TPYOKH PACIIONOXKEHA OTBETHAS
BHEIIHASA PE3b6A C AHAJIOTUYHBIM ITATOM JIJIS
OCYIIECTBIECHUS COEIUHEHUS TPYOKH U JHHUIIA
€MKOCTH U IPUKATUSA 3AKPYIVIEHHON KDOMKHU
060K TPYOKU K PESUHOBOMY KOJIBILLY. BepxHssa
4aCTh TPYOKH CHAOXKEHA IIOBOPOTHBIM IITYPBAJIOM
JUIS BPAIEHUSA TPYOKH BOKPYT CBOEH OCU U
MPOBEJEHUS CITYCKA U NMTObEMA TPYOKH U3 EMKOCTH.

Cxema yCTPOMCTBA U B3AMMHOE OTHOIIEHHE
COCTABHBIX YACTEH 3aABJIAEMOI'O YCTPOMCTBA
IIPUBEIEHDBI HA PUC. 3.

Hanpasigiomuye CTEPKHU 7 BBITIOJTHEHBI B BUJIE
HOJIOCOOOPA3HBIX IIJIACTUH, PACIIOJIOKEHHBIX
10 OKPY’KHOCTH M COOCHO OTBEPCTHUIO B JHUIIE
eMkocTH 10. /151 IpuiaHns HETIOABUKHOCTU B
BEPXHEU YACTHU CTEP;KHU 7 OObEAUHEHBI KOJIBIIOM
JKecTKocTu 11.

YCTPOHCTBO 3KCIUTYATUPYETCA CEAYIOMNM
06pazom. B eMkocTh 10 OAAI0T IPOAYKIIHIO
HeTEIOOBIBAIOMIECH CKBAKMHBI JIO TEX ITOP, ITOKA
YPOBEHD JKUJKOCTHU 12 HE MPUOIU3UTCA JO BEPXHUX —
3aKPYIVIEHHBIX YACTEU HAIIPABIAIOMIUX CTEPKHEN 7.
He 1oxxnaadach rpaBUTALMOHHOIO PA3AEIEHUA
CKBaKMHHOM IPOAYKIIUH B EMKOCTH HA HEPTb U
BOZY, HAUMHAIOT OTOOP NIPOOBI /1151 ITOCJIEAYIOMIETO
4HAIM34 B AHAJIUTUYECKOH 1abopatopun. Tpyoky 1
MOJHUMAIOT 34 IITYPBAJI 9 U IIJIABHO OITYCKAIOT
B IIPOCTPAHCTBO MEXY HATIPABJIAIOMUMHA
CTEPKHAMH 7. OTCEKAIONTYIO TPYOKY OIYCKAIOT
MO HAMIPABJIAIOMINUM CTEPKHAM JJO MOMEHTA
COIPUKOCHOBEHHUS [IBYX 4aACTEN PE3bOOBOI ITAPHI,
TO €CTh AIEMEHTOB 5 U 6. [TyTem mMoBOpOTa KOprryca 1
BJIOJIb CBOEN OCH HA HECKOJIBKO IMOJIHBIX O60POTOB
(1 o60poT — 360°) Tpy6Ka 1 BBOAUTCS B PE366OBOE
COEAMHEHUE APl 5—06, TEM CAMBIM IIPOUCXOMST /1BA
COOBITUS:

*  OTCEKAIOWAA TPYOKA JKECTKO KPEMUTCA K
HAIIPABJAIOMMNM CTEPKHAM U JHUIIY EMKOCTH 10;

* MPOMCXOIUT Ir€PMETU3ALINA BHYTPEHHETO
IIPOCTPAHCTBA TPYOKH 1 OT OCTAJIbHOM
SKUJKOCTH, HAXOJAIEHCSI B EMKOCTHU O1arogapst
TOPLIEBOM I'€pPMETU3ALIUHU ITyTEM IPUKATHA
3aKPYIVICHHON KPOMKHU 3 000JKA 2 K KOJIbILY 4.

B oTcekaromeit Tpyoke 6yeT HAXOAUTHCS
SKUJKOCTHOM COCTAB, AHAJIOTUYHBIN OTOOPAHHOM
B EMKOCTb CKBAKMHHOM KHU/IKOCTH, [IO3TOMY
TAKAsA OTCEYEHHASA IPOH6A O6y1eT OOBEKTUBHO
XAPAKTEPU30BATb OOBOJHEHHOCTD IIPOJYKIIUH
CKBaKHUHBI. HAXOAAA5CS B TPYOKE KUJIKOCTD
CJIMBAETCSA B TAPY IYTEM OTKPBITHS IIAPOBOT'O
BEHTWJIA 8, U B JAJIbHCHIIIEM €€ COCTAB O PEAEIISAIOT
B J1AGOPATOPHBIX YCIOBUX.

BbIBO/IbI
1. Ha MmHOrUX HEPTEIOOBIBAIONTUX CKBAKMHAX
OTCYTCTBYET BO3MOXHOCTb OJJTHOMOMEHTHOI'O
TEPEBO/A CKBAXKMHHOT'O IMTOTOKA B

mutual arrangement of the elements of the suggested
device.

Guide bars 7 are designed as strip-like plates
mounted around the perimeter of the rubber ring in
alignment with the axis of the hole in the bottom of
the tank 10. The upper part of bars is equipped with
the stiffening ring in order to provide immobility of
the bars.

9

1 — oTcekaromas TpyoKa;

2 — 060/IOK TPYOKH;

3 — KpOMKa O60/IKA C 3aKPYTIIEHHBIM TPOdUIEM;
4 — pe3NHOBOE T€PMETUUPYIOIIEE KOJIBLIO;

5 — BHEIIHAA COEJUHUTEIbHAA PE3b6A HA TPYOKE;

6 — oTBETHAA BHYTPCHHAA COCIUHUTC/IbHAA p63b62 Ha
HANIPABIAIOIMNX CTCPXKHAX;

7 — HANIPABJISAIONUE CTEPKHU;

8 — MapOBOM BEHTUIID;

9 — NOBOPOTHBIN ITYPBAJTT,

10 — eMKOCTB /1151 C60Pa CKBA>KMHHOM IIPOAYKIINH;

11 — KOJIBLIO )KECTKOCTHU CTEPKHE;

12 — MaKCHMaJIbHO BO3MOXKHBIH YPOBEHB XKHJIKOCTH B EMKOCTH

1 — shut-off tube;

2 — tube rim;

3 —rounded rim edgg;

4 — rubber sealing ring;

5 —external connecting thread on the tube;

6 — internal connecting thread on the guide bars;
7 — guide bars;

8 — ball valve;

9 — steering wheel;

10 — tank for well fluid;

11 — stiffening ring for bars;

12 — the highest possible fluid level in the tank

Pucynox 3 — Cxema ycmpoiicmea no
omoopy npeocmasumensbHoll nPpoosl u3
005eMHOUL NPOOBL CKEANCUHHOU NPOOYKUUU
Figure 3 — Assembly diagram for collection
of representative sample from bulk sample
of well fluid

The assembly is used in the following way. Fluid
from oil production well is pumped into the tank
10 until fluid level 12 rises to the upper rounded
elements of guide bars 7. Collection of sample for the
subsequent laboratory study is started before gravity
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HAaKOIIHUTEJIBHYIO EMKOCTb OOBbEMOM 1-3 M.

J711 TAKMX CKBA>KUH YTOYHEHA METOAOJIOTUS
0TOOPA, COCTOAIAS B HEOOXOJUMOCTH
U3MEPEHUSI OObEMA JKUAKOCTU B KOJIOHHE HKT

U NOJJICPKAHUS JABIECHNA HA BBIKMJHOM JINHUN
CKBa>KHHBI, PABHOI'O PA00OYEMY YCTBEBOMY
JIaBJIEHUIO CKBA>KHUHBL

M3 MHOKECTBA TEXHUYECKUX PEIMICHUI IO
ONPEAENEHUIO TONIUHEI CI05I HE(PTU HAJ| BOJOU
BBIOpAH CIIOCO6, OCHOBAHHBIN HA CHUKEHUU
BA3KOCTH HE(PTU U IIEPEBOJIE CMECU HEPTHU U
PaCcTBOPHUTENA B UBMEPHUTENBHYIO IETUTENBHYIO
BOPOHKY. Pa3zpaboTaHHOE yCTPOHUCTBO IPUTOJHO
U JIJ1S1 OIIEHKH MACHITA02 aBAPUHHO U3JIMBIICHUCS
He(MTU HA MIOBEPXHOCTH 03€P4, 60JIOTA WU PEKU.
BBINOSTHEHA JETATU3ALUSA Y3/1d CTBIKOBKH
OTCEKAIOUIEH TPYOKHU C JTHUIIEM EMKOCTH JJI51
c60pa O6'bEMHOM CKBAXKUHHON POOEL Pe3bboBOE
COEUHEHME IO BHENIHEN CTOPOHE OTCEKAIOIEN
TPYOKH OOECTIEUUBAET CXKATHE TOPLIEBOTO
YIJIOTHEHUSA U TAPAHTHUPYET COXPAHHOCTD
OTCEYEHHOU MPOOBI CKBAXKUHHOU NMPOAYKIIUN.

HpI/IBC,HCHHbIC B CTATHC HOBHMHKH U JCTATU3AITNH

M3BECTHBIX PEMIEHUH JTOJIKHBI IOBBICUTH TOYHOCTD
U3MEPEHU OOBOJHEHHOCTH CKBAKMHHOI
OPOAYKLINH OOBEMHBIM METOIOM. ©
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Haw agpec B MHTepHeTe

separation of the well fluid in the tank into oil and

water. Tube 1 is lifted by wheel 9 and then smoothly

lowered into the space between guide bars 7. The
shut-off tube is lowered along the guide bars until the
contact of two threads 5 and 6. Tube 1 is lowered into
the thread connection 5—6 by rotating it along its axis
in several full circles (1 full circle — 360°), this leads to
the following:

» shut-off tube is firmly fixed to guide bars and the
bottom of the tank 10;

» this seals off the inner space of the tube 1 against
other fluid in the tank due to frontal pressing of the
rounded edge 3 of the rim 3 to the ring 4.

The fluid composition in the shut-off tube is
identical to that in the tank that is why this shut-

off sample will be representative for determination

of water cut in well fluid. The fluid in the tube is

discharged in container by opening ball valve 8.

Then, the composition of this sample is evaluated in

laboratory.

CONCLUSIONS

1. In many oil production wells it is impossible to
collect well fluid into the tank with the volume
1-3 m’. Methodology of sampling in these wells
is improved. This improvement deals with the
need to measure fluid in tubing and maintain
production line pressure that is equal to the
nominal operation wellhead pressure.

2. One method was selected from many technical
solutions for determination of the thickness of
the oil layer above water. This method is based on
decreasing oil viscosity and discharging mixture
of oil and solvent into measuring separation
hopper. The developed assembly may be applied
for evaluation of oil spill emergency scale over lake,
wetland or river surfaces.

3. The paper specifies the connection between
the shut-off tube and the bottom of the tank for
collection of the bulk sample. Thread connection
on the outside of the shut-off tube provides
compression of the face seal and secures the shut-
off sample of the well fluid.

Innovations and specification of known solutions
described in the paper will improve accuracy of
measurement of water cut in well fluid using a bulk
method. ©

www.cttimes.org
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czao HOBUHKA

| OBOPY[JOBAHUE /151 IXEKTOPHOU
OYUCTKMN CKBAXUH

lpedHa3HavyeHo 015t 8bINOIHEHUS onepayul NPOMbIBKU 8

20PU30HManbHbLIX U OPy2UX MUNO8 CK8aKUHaX C aHOMalbHO HU3KUMU

nnacmoebIMu 0asneHUsMU U 8bICOKUM NO210UWeHUeM Xudkocmu unu

8 CK8aXUHax ¢ NPOMSKeHHbIMU 20pU30HManbHbLIMU y4YacmKkamu.

| HHbIU CNOCO6 NPOMbLIBKU OCHOBaH Ha 3hgheKme IKeKMuUpPosaHus,
JagaemM020 NOMOKOM XudKocmu ¢ 60/1bWOU CKOPOCMbIO MeYeHUs.

. Cocmae o6opydogaHus: gf;ym UCKBaXUHHasi KOMNOHOBKa,

 y3en Hamomku c deouHou HKT, ycmbegoe cbopHoe ocHogaHue

(Ons ckeaXUH C HaK/TIOHHBIM yCcmbeM). Akcniyamupyemcsi COBMEeCMHO
¢ Konmo6uH208bIMU yCMaHOBKaMU.

uamemp THKT, mm: 38,122, 2/50,8x 25,4/60,3x31,8:;
0aghpuyueHm axexyuu: 0, 1...0,3;
MakcumanbHasi OnuHa cKkeaxuHbl N0 cmeony, kM: 9o 3

guamemp KOMNOHOBKU, MM: 54...76;
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Bocmpebosarnvimil CImaHO8aMICA CIONCHbLe
Dabomuvt — mam, 20e 3aKa34iK UOUM
agpghercim om npuUMeHeHUs KOaANmooUH2d

Complex Works Are Demanded — Where
the Customer Sees the Efficiency of Coiled
Tubing Technologies' Application

Ha sonpocuot scyprana <Bpems
KonmroouHza» omeevaem PM AxmemiuuiH,
samecmumesns oupexmopa OO0 <IazpaC-
PemCepeucr — HavaivHuk npeonpusmiusl
ArxmroburncrkPemCepsucs.

Py6un Myoapucosuu Axmemuuur poouncs 11 Hosops 1961 200a
8 Jlenunozopcke, Pecnyonuxa Tamapcman. OKOHHUL YPUMCKULL
negpmaAnoil uncmunym. Tpyooeyro 0eamenvocms Havas 6 1982
200 8 OONIHCHOCINU NOMOUGHUKA OYPUNbUUKAJICHUIO020PCKO20
ynpaenerus 6yposoix padom. C 1991 zooa pabomea.i 6
JIenuro20pCKoM YNpasaeriuis 1o noSbIUEHIUIO HePImeomoadi
NAACMOB U KANUMAILHOM) Demorm) ckeaxcurmacmepom KPC,
UHIICCHEPOM MEXHOSI02UHECKO20 OMOeA, HAYAILHUKOM OMOed.
C 2002 200a padbomaun 6 AKmoOUHCKOM Y NPAGIIeHUL KAHAHO-
KOHmeHepHoLx u naxeproix memooos — YKK u IIM (c 2008 zooa
— 000 Tamnegpmuo-AxmroburcxPemCepeuc) 6 00NANCHOCMIL
2/1A6H020 UHICeHepA. B nacmosuee 6pems — 3amecmumes
oupexmopa OO0 <TazpaC-PemCepeucs — HaraioHUK
npeonpuamus <AxmoourckPemCepeucs.

«BpeMs1 KOJITIOOHHTa»: PyOHMH MyZapHucoOBHY,
C MOMEHTA HAIIEro ¢ BaMu Imponuioro HHTEPBbIO
(N2 4 (050), mexa6ps 2014 roga) NPONLIO JOCTATOIHO
MHOTO BpeMeHH. Kakue OCHOBHBIC TEHJECHIITUH
pazsuTusa OO0 «TarpaC-PemCepBHC> HA 3TOM
BPEMEHHOM OTpe3Ke Bbl 651 oOTMeTHIIH?

PyOouH AXMeTIINH: Mbl CTDEMUMCS PA3BUBATD
BCE OO0JIEE CTIOKHBIE BUIBI PAOOT, TPOU3BOAUMBIX C
MOMOMIBIO KOJNTIOOUHTA. [TOCKOIBKY TPaIUITUOHHBIE
HAIIXU PabOTHI — IPOMBIBKH U OOPAO6OTKU NPHU3a60HHOM
30HBI — BBIIIIN HA OIIPEAEJIEHHBIN YPOBEHD, KOTOPBIH
YIKE CJIOKHO IPEBBICUTD, 4 0O'bEMBI HAPAIIUBATD
HEOOXOAUMO, MBI CTAPAEMCS YACTh PA6OT, KOTOPBIMU
PAaHbIIE 3aHUMAJICA TPAAUITUOHHBIN TsKeblil KPC ¢
NOJBEMHBIMH ATPErATAMU, IPOBOJUTD C KOJITIOOUHIOM.
K aTuM paboTaM OTHOCATCS F€PMETU3ALINSA KOJIOHH,
OTKJIIOUEHUE, BO3BPATHI HA BEDXHUE FTOPU3OHTHI,
MOJAT'OTOBKA CKBAXKHUH K 33PE3KE GOKOBBIX CTBOJIOB,
OypEHME CKBAKUH. MBI TONPOOOBAIN COBMECTHO C
«TarHEdTHIO» NPOBECTHU B KadeCcTBE OITP paboThI IO
OYPEHHUIO CKBAKUH MAJIOrO JuaMeTpa. [IporpamMmma
Ha3bIBACTCA «BypeHne CKBAKUH 110 YILJIOTHAIOIIEH
ceTke». OHA IPEATIONAraeT 6ypeHUE HA yoKE PA3BEAHHbBIE
TOPU3OHTBI, MIPUYEM OyPATCA CKBA’KUHBI HE
TPAJULUOHHOT'O AUAMETPA, 2 MAIOTO (102 MM, 124 MM,
140 MM). DTO HO3BOIAET COKPATUTD 3ATPATHI U IIOBBICUTD
3(pPeKTUBHOCTE. [1011 TAaKOE OypeEHHE TPEOYIOTCA U
CTAHKU MEHBIIEN MOIHOCTH, ¥ TPYObI MEHBIIIETO
JUAMETPA, U OOJIEE JIETKUE METAJUIOKOHCTPYKIIUH, U
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"Coiled Tubing Times" journal is
interviewing R.M. Akbmetshin, deputy
director of "lagraS-RemSeruvis" - the bead
of the enterprise "AktyubinskRemServis".

Rubin Mudarisovich Akbmetshin was born on November 11,
19061 in Leninogorsk, the Republic of Tatarstan. He graduated
JSrom Ufa Oil Institute and in 1982, got bis first job as a Driller
Assistant at Leninogorsk Drilling Department.in 1991 he was
employed by Leninogorsk Production Enbhancement and Well
Workover Department as a Well Workover Operator. Then be
was an Engineer of Technologies Department and the Head
of this Department. Starting from 2002, be has been working
as the Chief lechnology Officer at Aktyubinsk Department
of Cable-Container and Packer Methods (1atnefi-
ARtyubinskRemService starting from 2008). Currently —
deputy director of "TagraS-RemServis" — the bead of the
enterprise "ARtyubinskRemServis".

Coiled Tubing Times: Rubin Mudarisovich,
since our latest interview with you (No. 4 (050),
December 2014), quite a long time has passed.
What main trends of development of “TagraS-
RemServis" on this time interval would you
note?

Rubin Akhmetshin: We are striving to develop
ever more complex types of work done with the help
of coiled tubing. Since our traditional works — flushing
and treating the bottomhole zone — have reached
a certain level, which is already difficult to exceed,
and volumes need to be increased, we try to carry
out coiled tubing with some of the work that was
previously performed by traditional heavy workover
with lifting equipment. These works include the
sealing in, shutdown, returns to the upper horizons,



LIEMEHTA MEHBbIIIE. YaCTb NOAOOHBIX PAOOT MBI PEITHIIN
MPOU3BOJUTH C TOMOIIBIO KOITIOOUHT A, 6y PUINU HA
TUOKON Tpyb6E AruamMeTpom 44 Mm. [IPUBIIEKIIN AJIS ITUX
onepanuy KoMnaHuio NOV, KOTOpas NpefoCTaBUIA
CBOIO TEJIECUCTEMY U MTHCTPYMEHT JIJIS1 OPUEHTALINU
3200MHOT'O IBUTATEIIA.

BK: Hamr >KypHaJI ITHCAJI 00 3TUX padoOTaX.
B Ne 2 (060), urors 2017 roga, onyGJIMKOBaHA
CTATHA PETHOHAIBHOT'O PYKOBOIHTEII
menapramenta «0O6opymosanue ausa THKT,
Poccus/CHI'» komnnanuu NOV Asr€énsl 3axapoBoH
JIpoBegeHHuE PpadoT IO OYPEHHIO CKBAXKHH C
npumeHenueM F'HKT»>, B KOTOPO¥ MOAPOOHO
PaccKa3zaHoO O IPHUMEHABIIEMCA OOOPYIOBAHUH U
O CJIOKHOCTSIX, BOSHHKIIHX B IIPOIECCEe OypEeHHU .

P.A.: [1a, HaJ1O CKA3aTh, YTO, HECMOTPSA HA
OOHAJICKMUBAIOIINE PE3YABTATHI, OKUAAEMOro apdpeKTa
OT 3TUX PA6OT MBI HE TTOJTYYHIIN: WJIH MBI HE MOTJTU
J06UTbCA 3(PPHEKTUBHOI CKOPOCTH OyPEHUS, UIIN HE

YAABAJIOCH YIEPKATD YT'OJI IPU HATIPABJIEHHOM OYPEHUH.

BK: Ho Beab ne1aauch IpeaBapuTeIbHbIE
pacuersr?

P.A.: PacueTsl, KOHEYHO, ObLIIU, HO 3aKA3UHNKa HE
YCTPAUBAET T4 CKOPOCTD, KOTOPYIO MBI OOECTIEYNBAEM
MIPU HAIIPABJIEHHOM OyPEHUH C KOJNTIOOMHIOM. CPOKH
CTPOUTENBCTBA CKBAKHUH TPAJUIIHOHHBIM OypEHUEM
COCTABILIIOT 6—7 CYTOK, 2 KOTTIOOUHI'Y CJIO’KHO
06€eCEYNTDh TAKUE CKOPOCTHU.

BK: Kakue y Bac ecTb H€H /I PEIICHHU A 3TOH
mpooGIaIeMbI?

P.A.: Ha OCHOBE OIBITHBIX PA0OT, IPOBEJEHHBIX B
HAYaJIE HBIHEITHETO I'0/[4, CTAJIO IIOHATHO, YTO THOKAsA
TPyOa AuaMeTPOM 44 MM, C KOTOPOH MBI pAOOTAIIH,

HE 06€ECIIEYNBAET JOJIKHON 3(P(PEKTUBHOCTH

Oypenus. HaMu 6bl1 N3y4Y€H OIBIT APYTIUX KOMIOAHUH,
IIPUMEHSIBIINX KOJTIOOMHIOBOE OYyPEHME, B YACTHOCTH,
«benopycHEPTH», KOTOPAs pA0OTAET HA TPyOE
auamMeTpoM 50 MM, 1 «CypryrHedTera3ar», KOTOpbli
OYPHUT C IIOMOIIIBIO TPYOBI AUAMETPOM 60 MM.

MBI NPHUIIIN K BEIBOJY, YTO JUJIS JOCTHUKEHUA
HOPMaJIBHOM CKOPOCTH OyPEHHS HY>KHO 34/I€MICTBOBATD
TpyOy AnaMeTpoM 73 MM. B HacTosmee BpeMs

MBI ITpopadareiBaeM ¢ C3AO «DHIMAIII» Bonpoc
BO3MOKHOCTH U3TOTOBJIEHUA COOTBETCTBYIOMIEH
KOJTIOOMHI'OBOM YCTAHOBKY HJIH IIEPEOOOPYAOBAHMS
OJJHOU U3 PabOTAIOMINX Y HAC YCTAHOBOK 1107, pabOTy C
73-11 Tpy6OH.

BK: B Banreii KOMIIaHHUH paboTAIOT
KOJITIOOHHTOBBIE YCTAHOBKH TAKEJIOT'O Kaacca?
P.A.: [1a, y HAC «TPUALIATKI>.

BK: B nponniomMm HHTEpPBbIO BBI rOBOpHIH 00
OI'PAHHYECHHIX TEXHOJIOTHH KOJITIOOHHIOBOT'O
OypeHua. U3MeHHI0Ch U Bane MHEHHE C y4eToM
HEMOCPEICTBEHHOI'O ONBITA TAKHX PA0OT?

P.A.: V M€HA ITIOKA COXPAHAETCA CKENITUYECKOE
oTHOIEeHHE. CErOfHA CTOUMOCTD 6yPEHUA CKBAKHUH
6puragamuy 6ypeHnus NN TPAJUITMOHHOTO

preparing wells for sidetracking, drilling wells.
Together with Tatneft we tried to conduct work

on drilling small diameter wells as experimental
programme. The program is called "Drilling wells

on the sealing grid." It assumes drilling on already
explored horizons, and bore wells not of traditional
diameter, but small (102 mm, 124 mm, and 140 mm).
This reduces costs and improves efficiency. Lower-
power machines, smaller diameter tubes, lighter
metal structures, and cement are required for such
drilling. We decided to do some of the work applying
coiled tubing, drilled on a coiled tubing with a
diameter of 44 mm. We invited NOV Company to
these operations, which provided its tele system and
a tool for downhole motor orientation.

PRACTICE

CTT: There was an article about these works
in our journal. In the number 2 (060), June
2017. Alyona Zakharova, the regional head of
the "Equipment for coiled tubing, Russia / CIS"
department of NOV Company, "Performing
of Coiled Tubing Drilling Operations", was
published, detailing the equipment used
and the difficulties encountered during the
drilling process.

R.A.: Yes, I must say that, despite encouraging
results, we did not get the expected effect from
these works: either we could not achieve an effective
drilling speed, or we could not keep the angle with
directional drilling.

CTT: But I am preliminary calculations were
made, weren’t they?

R.A.: The calculations, of course, have been made,
but the customer was not satisfied with the speed
that we provided with directional drilling with
coiled tubing. Timing of well construction with
traditional drilling is 6—7 days, and it is difficult to
provide such speeds with coiled tubing.

CTT: What ideas do you have to solve this
problem?

R.A.: Based on the experimental work carried
out at the beginning of this year, it became clear
that a coiled tubing with a diameter of 44 mm,
with which we worked, does not ensure proper
drilling efficiency. We have studied the experience
of other companies that use coiled tubing drilling,
in particular, "Belorusneft", which operates on a
50mm diameter coiled tubing, and "Surgutneftegaz
"that drills with a coiled tubing with diameter of
60mm. We came to the conclusion that in order to
achieve a normal drilling speed, we need to use a
coiled tubing with a diameter of 73 mm. At present,
we are working with FIDMASH on the possibility of
manufacturing an appropriate coiled tubing unit or
re-equipping one of our working units for work with
the 73rd coiled tubing,.

CTT: Does your company have heavy class

coiled tubing units?
R.A: Yes, we have MK30-T. }
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KaIIUTAJIbHOI'O PEMOHTA CKBA’KHUH, PAOOTAIOIIHUMHU C
OOBIYHBIMU IOJ/BEMHBIMH ATPETATAMH, B YCIOBUAX
TarapcTaHa JOCTATOYHO HU3KASL. KOITIOOUHIOBOMY
OypeHUIO OyJIET OYEHD CJIOKHO C HUMHU KOHKYPUPOBATh,
HOCKOJIBKY CTOMMOCTB OPUTaJJO-4aCd, KOMIUIEKTYIONIUX,
TUOKON TPYOBL, COITYTCTBYIOIIETO OO0PYJOBAHUSA
OKaXKETCS CYIMIECTBEHHO BbIIIE. [IEpCIIEKTUBHOE
HAMPABJIEHHUE JIJIS HAIETO NPENIPUATHS — 3TO
MHOT'03200MHBIE, TOPU3OHTAJIBHBIE CKBAXKUHBL

B 3THUX CErMEHTAX HAIIN YCIYTU MOTYT OBITh BECbMA
BOCTPe6OBaHBL HO 7151 yCIIENTHOTO BBITIOJTHEHH S

TAKUX PabOT HAM HY>KHO IIEPEBOOPYKUTHCS: IEPEUTHU
H2a PaBGOoTY C TUOKOH TPYHOIt AramMeTpom 60 MM HITH
sydire 73 mM. Ho 1 31€Ch HYKHO OyZI€T IPEOJONEBATD
OT'PAHHUYEHHU S, TOCKOJIBKY €CTh 3aKOHOJATEIbCTBO

MO HATPY3KaM Ha OCb [IPU NIEPEMEIEHUN
KPYITHOT'A0APUTHBIX I'PYy30B. MBI TOACYUTAIH, UYTO OYIET
HEBO3MOXKHO TPAHCIIOPTUPOBATH KOITIOOUHTOBYIO
YCTAHOBKY C F'HOKOI TPYOOI JUaMETPOM 73 MM B
CO6PaHHOM BHJIE IO Tpacce. HyKHO 6yIeT NPAKTUYECKH
BCE PA300PATh, OTAEIbHBIMU OJIOKAMU IIEPEBE3TH, A
IIOTOM Ha MECTE PA6OT BCE CHOBA COOPATH. DTO MOBJIEYET
JIOTIOJIHUTEJIBHBIE 3ATPATHL, KOTOPBIE 3AKA34YHK BPAJL

JI CMOKET HAM KOMIIEHCUPOBATD. [I03TOMY OFHUM 13
BAPHUAHTOB OCTAETCSA UCIIOJIb30BAHHE THOKON TPYOBI
auaMeTpoM 60 MM. B HaCcTOSsIIIIEE BPEMST MBI I3y 9aEM
OMBIT 3aPyOEKHBIX KOMITAHUY, INTAHUPYEM [IOCETUTD
XBIOCTOH, IOCMOTPETB, KAK BEAYTCA PA6OTHI TaM,
BO3MOXHO, [IEPEHSITH OTIBIT.

BK: YV T'arpaC-PemCepBHuCa» HMEIOTCS
BIICYAT/ISAIONIHE JOCTHKEHH A B 00/IACTH
CEJIEKTHBHBIX O0PA0OTOK CKBAKHUH. PacCKaKuTe,
HOKATYFHCTA, 00 3TUX PaboTaX.

P.A.: DTO HE TOJBKO HAIIH YCIIEXH, [IOCKOJIBKY 3/1€Ch
MBI Pa60TAEM COBMECTHO C KOMIIaHUEH JIlmomMbepKe».
Hama 3a1a4a — oCTaBKa O60OPY/IOBAHUS JJO
HEOOXOAMOI'O HHTEPBAJIA, 4 CAMU PAOOTHI 11O IIOUCKY U
MOMA/IAHUIO B CTBOJIBI IPOBOAUNT «I1ImroMOeprke».

Ho MBI B 3TOM HaIIPaBJICHUH IIJIAHUPYEM PA3BUBATHCS,
HapaOaThIBATh COOCTBEHHBIE TEXHOJIOI'HH.

B ckopoMm 6y1ymieM, st JYMAaro, MbI CMOXKEM YCIICITHO
KOHKYPHPOBATB B 3TOM CEI'MEHTE C MEK/IyHAPOHBIMU
CEPBHUCHBIMU KOMITAHUSIMH.

BK: 9TO 0O9€HBb BaKHO B COBPEMEHHBIX
yciaoBuax. H Bce-TaKHM MHOTO JIH, €CJIH TaK MOKHO
BBIPA3UTHCH, HE3AKPBHITBIX MECT OCTA€TCA?

Tex BHIOB Pab0T, KOTOPHIE IIOKA ITO CHJIAM TOJIBKO
MEeKTYHAPOTHBIM KOMIIAHHUIM?

P.A.: 51 661 HE CKa3aJ1, YTO MHOTI'0. Ha060pOT, 1 cunTalo,
YTO CAHKIIMU ITOJABUIIM POCCUMCKHE KOMITAHUU K
AKTHUBHOMY UMIIOPTO3aMENIEHUIO. S BIKY, YTO OYEHb
MHOTHE PA60THI, KOTOPBIE PAHBIIIE BBITIOTHSIN
HUCKJIIOYUTEIBLHO 34PYOe’KHbBIE (DUPMBI, CETOIHSA
JIeJIAI0T ¥ POCCUHMCKNE KOMITAaHUU. Ha pBIHKE HE MOXKET
OBITBb BaKyyMa. ECJIM €CTh CIIPOC, TO IPEJIOKEHH S
006513aTeJIbHO NIPUAYT. EC/IM MBI BUJJUM IIEPCIIEKTHBHBIA
CETMEHT, TO MBI ET'O CTAPAEMCS 3AIIOJTHUTD: BKJIAJbIBAEM
WHBECTULIMH, TPUOOPETAEM OOOPYAOBAHUE. [Ia, OCTaNCsA
€I11€ BBICOKOTEXHOJIOTUYHBIH CETMEHT, KOTOPBIH MBI
MOKA HE MOXXEM OCBOUTb. HO porpecc He CTOUT Ha
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CTT: In the previous interview you told us
about the limitations of coiled tubing drilling
technology. Has your opinion changed taking
into account the direct experience of such
works?

R.A:Istill have a skeptical attitude. Today, the cost
of drilling wells by drilling brigades or traditional
well workover, working with conventional lifting
equipment, is quite low in Tatarstan. Coiled tubing
drilling will be very difficult to compete with them,
as the cost of brigade-hour, components, coiled
tubing, associated equipment will be much higher.
A promising direction for our company is multi-hole,
horizontal wells. In these segments, our services
can be very in demand. However, for the successful
execution of such work, we need to rearm: go to
work with a coiled tubing with diameter of 60 mm
or better, 73 mm. Nevertheless, here too it will be
necessary to overcome restrictions, since there
is legislation on axle loads when moving bulky
cargo. We calculated that it would be impossible to
transport a coiled tubing unit with a coiled tubing
with a diameter of 73 mm in assembled form
along the road. It will be necessary to disassemble
everything, move individual blocks, and then
collect everything again on the job site. This will
entail additional costs, which the client is unlikely
to be able to compensate for. Therefore, one of the
options remains the use of a coiled tubing with a
diameter of 60 mm. Currently we are studying the
experience of foreign companies, we plan to visit
Houston, see how the work is being done there,
possibly to learn from experience.

CTT: TagraS-RemServis has impressive
achievements in the field of selective well
treatment. Please tell us about these works.

R.A.: This is not only our success, because here
we work together with Schlumberger. Our task is
to deliver the equipment to the required interval,
and Schlumberger itself carries out the work on
the search and getting into the trunks. But we are
planning to develop in this direction, to develop our
own technologies. In the near future, I think, we will
be able to successfully compete in this segment with
international service companies.

CTT: This is very important in modern
conditions. And yet, how much, if I may say so,
of the unenclosed remains are there? Those
types of work, which so far can be done only
by international companies?

R.A:Iwould not say, that there is a lot of
unenclosed remains . On the contrary, I believe that
sanctions have led Russian companies to active
import substitution. I see that many of the works
that were previously performed exclusively by
foreign companies are now being done by Russian
companies. There can not be a vacuum in the
market. If there is a demand, then the proposals
will definitely come. If we see a promising segment,
then we are trying to fill it: investing, acquiring



MecTe. Ha OTPAac/IeBhIX BLICTABKAX S BUXKY MHOT'O
OTEYECTBEHHOI'O OO0OPYAOBAHUS, AaHAJIOTHYHOT'O
UMIIOPTHOMY. IToueMy k€ €ro HE UCIIOIb30BATh, TEM
60Iee UMest ONBIT PAOOTHI C 3aPYOEKHBIMHU
KOMITAHUAMU? B HAKUX IIJIAHAX TOXKE CTOUT BBIITYCK
MHHOBALIMOHHOI'O OOOPYAOBAHUSA. B OrpKanmem
OyAYIIEM MBI COOHMPAEMCS HATTAJUTh €T'O IIPOU3BOJICTBO.

BK: A KAaK 9KOHOMHYECKAsA CHUTyallHu BIHACT
HA OTHOUNICHH A 3AKA3YHUKA U IOAPATINKA?
CyurecTByeT MHEHHE, YTO B YCIIOBHAX HEBBICOKHX
IIeH HA He(Th HAanOo/Iee yA3BUM CETMEHT
BBICOKOTEXHOJIOTHIHOI'O HE(PTEra30BOro
cepBHCA.

P.A.: KOHEYHO, B HBIHENTHUX YCAOBUAX 3dKA3YMK
He 6yJIET BKJIA/IBIBATHCA B PA0OTHL, Y KOTOPBIX
HeornpeaenaeHHasa 3pPEKTUBHOCTD. HO B TO ke
BpEMS IPOBOJATCS OIBITHBIE PA6OTEHL, B TOM YHCJIE
U BBICOKOTEXHOJIOTHYHBIE, YCIIEMTHOCTb KOTOPBIX
NPAKTUYECKU FAPAHTUPOBAHA. B «TaTHEMTU> MBI MHOT'O
TAKHUX PA0OT IPOBO/IUM.

BK: A pHCKOBaHHBIE PAOOTHI?

P.A.: PUCKOBaHHBIE pAOOTHI IPOBOJSTCS IO
nporpamme OITH u OITP, 1 eciiy 11oJ1y4aeTcs
XOPOUINI PE3YIIBTAT, TO TAKUE PAOOTHI HEME/JIEHHO
TUPAXKUPYIOTCA. DTO 51 HA ONBITE «TaTHEPTU> MOT'Y
yTBEPKAATh. HanprMep, Mbl IPOBEIU MHOI'OCTAAUMHBINA
I'PIT, MOSIYy4YMIIN IO ONIPEAETIEHHOMY MPOEKTY 3P (PEKT —
M 3TOT OIBIT CPA3Y TUPAKHUPYETCHL.

BK: B mporpamme ceKiuu <[exHogoruu u
000pPyZOBAHHUE I/ BBICOKOTEXHOJIOTHIHOT'O
HedTEerazoBoro cepBHUCa», OPTAaHU30BAHHOM
B paMKaX TEXHHUYECKOH IIporpamMmmsl 14-i1
Me:xayHapoaHOM BeICTaBKH <HEDTDb U TA3»/
MIOGE 2017 mox aruaoi ICOTA-Poccus,

BBI BRICTYITHUIIH € JOKIAT0M «CIIOCOOBI

BCKPBITHS KOJOHHBI IIPH MHOT'OCTAJUHHOM

I'PII B CKBaKHHAaX C 3all€EMEHTHPOBAHHBIMH
XBOCTOBHKAMH», BRI3BABIIUM OOJIBIION HHTEPEC
ayaguropuu. OMHOMMEHHAS ITyOTUKAIIHS HA
OCHOBE BpInie nnpe3eHTanuy pa3sMenieHa B
mpourtom Homepe (Ne 3 (061), cenraops 2017 roaa)
HAIIETO >KypHaia. O4eBHIHO, B 3TOM padoTre
PeYb U/IET HMEHHO O TaKoM 3(dhdexkTuBHOM
HHHOBAIITHOHHOM IIPpOEKTE?

P.A.: TexHosorus maoroctaguiinoro I'PIT
IIPUMEHSETCS JABHO U IIOBCEMECTHO. ENMHCTBEHHOE,
4TO JIJISL HAC OKA32JI0Ch HOBBIM, — 3TO CIIOCOOBI
BCKPBITUA KOJIOHHBI ITpU MI'PIT. MBI IpOaHAIN3UPOBAIN
TPH CIIOCOOA BCKPBITHS: KYMYJISITHUBHYIO IIEP(OPALIHIO,
T'UJPOHECKOCTPYHUHYIO TEPPOPALHIO U NEPPOPALIUIO
NpOKaJIbIBaHHEM. CDABHUJIN 3TH TPU BHU/A, ONIPEACIUIN
UX IIIOCBL U MUHYCBI.

BK: Kaxye KOMIIAaHHH BEICTYIIAXOT B POITH
3axka3aukoB 000 «T'arpaC-PemCepBuc»?

P.A.: MbI pab0Ta€M Ha OCHOBHOI'O 3AKA34YHKA —
ITAO «TaTHEdTb» 4 C HEJABHUX ITOP BBIIIOJIHSIEM 34KA3bl
U 151 ITAO «Openoyprae@Tb» — KOMIAHUH, BXOAAIICH
B cOCTaB «PocHeTH>. }

equipment. Yes, there is still a high-tech segment,
which we can not yet master. But progress does

not stand still. At industry exhibitions I see a

lot of domestic equipment, similar to imported
equipment. Why not use it, especially with
experience working with foreign companies? In our
plans, too, is the release of innovative equipment.

In the near future we are going to establish its
production.

PRACTICE

CTT: And how does the economic situation
affect the relationship of the customer and
the contractor? There is an opinion that in
the conditions of low oil prices, the segment
of high-tech oil and gas service is the most
vulnerable.

R.A.: Sure, in the current circumstances,
the customer will not invest in jobs that have
undetermined efficiency. But at the same time,
experimental work is carried out, including, high-
tech, the success of which is almost guaranteed. In
Tatneft, we do a lot of such work.

CTT: And what can you say about risky work?

R.A.: Risky work is carried out under the program
of pilot testing and industrial experiment works,
and if a positive result is obtained, such work is
immediately replicated. I can confirm this on the
basis of Tatneft's experience. For example, we
carried out multi-stage hydraulic fracturing, got the
effect for a certain project — and this experience is
immediately replicated.

CCT: In the program of the section
"Technologies and equipment for high-tech
oil and gas service", organized within the
framework of the technical program of the
14th International Exhibition "OIL AND GAS'/
MIOGE 2017 under the auspices of ICOTA-
Russia, you made a presentation "Methods of
opening a column in multi-stage fracturing
in wells with cemented shanks ", which
caused great interest of the audience. The
same publication based on the presentation
was placed in the previous issue (No. 3 (061),
September 2017) of our journal. Obviously, in
this work the speech of the idea is about such
an effective innovative project?

R.A.: The technology of multi-stage hydraulic
fracturing is used for a long time and everywhere.
The only thing that turned out to be new for us
is the methods of opening the column under the
MGRP. We analyzed three methods of dissection:
cumulative perforation, hydro-sandblast perforation
and perforation. After comparing these three types,
we identified their pros and cons.

CTT: Which companies act as the customers
of TagRA-RemServis?

R.A.: We work for the main customer — Tatneft,
and recently we have also carried out orders for
Orenburgneft, a company that is a part of Rosneft.
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BK: Kakue TeXHOJIOruH He()Tera3zoBoro
cepBHCa, II0 BanmreMmy MHEHHI0, HAH00I€€ AKTHBHO
pa3suBarorcia B Poccun?

P.A.: IIpo BCIO POCCHIO CKAa34Tb HE MOT'Y, HO
B TaTapcTaHe ceifyac MIUPOKO BHEAPAETCS
MHOT'OCTaAuUHBIN ['PIT: 6ypaTCs rOPU3OHTAIBHBIE
MHOI'032001HBIE CKBA’KHMHBI, TO3TOMY BOCTPEOOBAHBI
npexje Bcero rexnonoru MI'PIT kak ¢ npruMeHEHUEM
KOJITIOOMHT A, TAK U 6€3 HETO. TakKe BOCTPEOOBAHEI
Pa6oTHI IO O6PA6OTKE NPU3AOOUHBIX 30H, CCJICKTUBHbBIC
06pabOTKHU, TEXHOJIOIUHU TTONAIAHUS B CTBOJIBL
MHOT'0O3200MHBIX CKBAXKUH.

BK: Bsl BepuTe B JaJIbHEHIIIECE PA3BUTHE
OTE4EeCTBEHHOTI0 He()TEera3zoBoro ceppuca?
Crargauys He HACTyITHT?

P.A.: KoneuHO, Bepro! BBLKUBYT HAITH HE(PTAHUKH,
HANAYT IIyTH — Y MEHS HUKAKUX COMHEHUN B 9TOM HET.
JyMaio, TpOUJET TOL-TIONTOPA, MBI IEPEKUBEM 3TOT
MEPUOJ, A TOTOM BCE HAYHET HOPMAIU30BAThCA. 34
MHOTO JIET PAOOTHI 51 BUJIEJI U B3JIETHI, U AJICHUS, HO BCE
PaBHO OOIINNA POCT UAET BIEPET, ECIN PACCMATPUBATH
JUHAMUKY. YTO KaCa€TCA KOJITIOOMHIOBBIX
TEXHOJIOTHH, TO, HAIIPUMED, Y HAIIET'O NPEAIPUATH
€XKETOJHO PACTYT OO6bEMBI paboT. ITpocTO cettyac
MPOUCXOAUT NTEPEPACIIPENEIEHUE BUIOB PAOOT:
bouiee JenieBple, 601e€ IPOCTBIE BUJBI YXOAST, 4 6osiee
BOCTPEOGOBAHHBIMU CTAHOBATCA CJIOKHBIE PAOOTHI —
TaM, TJI€ 3AKA34YUK BUAUT 3PPEKT OT IPUMEHEHU A
KOJNTIOOMHTA. Sl MHOTO JIET pa®OTAIO, U Yy MEHSA TAKOE
MHEHHE: KOTI/]A Y 3dKA34YHKA €CTh IIPOOGIJIEMBI C JOOBIUECTH
HEPTH, TO OH BCIIOMHUHAET O BBICOKOTEXHOJIOTUYHBIX
paboTax, U HET y HET'O AJIBTEPHATUBBI IPUMEHEHHIO
konTio6mHra, I'PIT. Het! IToaTOMY [11s1 pAa3BUTHS
TexHonoruti I'PIT u THKT, nymaro, epCreKTUBBI BCETA

Oynyr.

BK: BanM noskeJIaHusA >KypHaady «Bpems
KOJITIOOHHTI2>.

P.A.: ’KypHaJ1 MHE HPaBUTCA. S BCEra C yA0BOJAbCTBUEM
€ro 4nTaro. JKenaro Janblie pa3BuBaThCA, IPUBJIEKATD
OOJIbIIIE HOBBIX 4BTOPOB, IIPEXKE BCETO MOAPATIHUKOB,
KOTOPBIE HETIOCPEACTBEHHO BBINTOJIHAIOT PAOOTHI.

BK: Bs1, PyGuH MygapuCcOBHY, KAK Pa3 U
ABJIAETECH IPHMEPOM TAKOTO aBTOpA. Bamnu
NyOJIUKAITUH OTITHYIAIOTCA KOHKPETHKOY, BBI
e PO JETHUTECH CBOUM OOTaTEHIIIHM OIIBITOM.

P.A.: ECTb TaKas IIOrOBOPKA: IEPEHUMAN C TOPAOCTDIO,
4 JIEJINCH OTKPBITO. MBI BCET/1A IOKA3BIBAEM, YTO U KAK
MOYKHO CJIE/IATh C [IOMOIIBIO THOKOM TPYOBI.

HHOraa g Caply yIpeKy o 3TOMY IIOBOAY, AECKATD,
34YEM PACCKA3BIBATD KOHKYPEHTAM, BEJIb Y HAC PBIHOK...
B0O3MOXHO, IOTOMY, UTO 1 BOCIIUTAH B COBETCKUX
TPAAUIUAX, 51 BCET/IA OTKPBITO JIEJIIOCH OIBITOM, IIOTOMY
YTO KaK MHAYE JPYT'UM YUUTBCS, Y KOT'O IIEPEHUMATD?

BK: Bosbioe crniacu6o 3a nHTepBhIo. HOBBIX Bam
ycrexos!

Bena Geceny I'annna Byiabika, <BpeMs KOJITIOOHHIA»
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CTT: What technologies of oil and gas
service, in your opinion, are most actively
developed in Russia?

R.A.: I can not say about the whole of Russia, but
in Tatarstan now multi-stage hydraulic fracturing is
being widely introduced: horizontal multi-hole wells
are being drilled; therefore, the MGDR technologies
are in demand primarily with the use of coiled
tubing, and without it. Work is also in demand on the
treatment of bottom hole zones, selective treatments,
technologies for entering the trunks of multi-hole
wells.

CTT: Do you believe in the further
development of domestic oil and gas service?
Stagnation will not come?

R.A.: Of course I believe! Our oilmen will survive,
they will find ways — I have no doubts in this.

I think it will be a year or a year and a half, we will
survive this period, and then everything will start to
normalize. For many years of work, I have seen ups
and downs, but still overall growth, goes forward,

if we consider the dynamics. As for coiled tubing
technologies, for example, our company annually
grows the amount of work. Just now there is a
redistribution of types of work: cheaper, simpler
species go, and more demanding are complex
works — where the customer sees the effect of using
coiled tubing. I have been working for many years,
and I have such an opinion: when the customer

has problems with oil production, he recalls high-
tech jobs, and he has no alternative to using coiled
tubing, hydraulic fracturing. No! Therefore, for the
development of technologies of hydraulic fracturing
and coiled tubing, I think the prospects will

always be.

CTT: Your wishes to "Coiled tubing times"
journal.

R.A.:1like the journal. I always read it with
pleasure. I wish you to continue to develop, to attract
more new authors, first of all, contractors who
directly carry out the work.

CTT: Rubin Mudarisovich, you are just an
example of such an author. Your publications
are specific; you are generous in sharing your
rich experience.

R.A.: There is a saying: take with pride, and share
openly. We always show what and how to do with
a coiled tubing.Sometimes I hear reproaches about
this, say, why tell the competitors, because we have
a market... Perhaps because I was brought up in
Soviet traditions, I always openly share experiences,
because how else can others learn from whom to
adopt?

CTT: Thank you very much for the interview.
We wish you success!

Interviewer - Halina Bulyka, Coiled Tubing Times
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[TPAKTHUKA

Hawa opuzaoa - 00HO uenoe

We Work as a Team

Ha sonpocor acyprana <Bpemsa konmroourza» omeeuaem HA. Tapanenko,
opuzaorwviii mexarur, OO0 dinmezpa-Cepeuco.».

Coiled Tubing Times Journal is interviewing N. Taralenko, brigade mechanic, Integra-Services.

«Bpems KONTIOOHHTIa»: HUKOIAM AHIpEeeBH Y,
KaKO€ KOJITIOOHHIOBOE O00OPYyJOBAHHE
HCIOJIb3yeTcs B Banrert 6purage?

Huxosar TapajaeHKo: Ml paboTaeM Ha
KOJTIOOMHT'OBOM YCTAHOBKE ITPOU3BOJCTBA
C3AO «DHIMAIII», KOTOPO¥ BOCEMB JIET. BCe paboTeI
BBITNIOJTHAIOTCA 4JIEKBATHO. Y HAC OY€Hb XOPOIINE
MEXAHUKH, ITI03TOMY OOOPYAOBAHUE ITOAAEPKUBAECTCA
B pPa6OTOCIIOCOOHOM COCTOSIHUU. BCEro B Hamen
KOMIAHHH 33JIEUCTBOBAHO MATH KOITIOOMHIOBbIX
KOMIIJIEKCOB.

BK: Kakoro xj1acca yCTaHOBKH
IPHUMEHAOTCA?

H.T.: YeTsIipe poTa — narnocHuku MK20T 1 oiHA
YCTAaHOBK4 — MOJEPHU3NPOBaHHAA M-20. Ha Bcex
YCTAHOBKAX CTOAT MHXKEKTOPBI C TATOBBIM YCUJIMEM
27T

BK: B kaKHX pEerHOHAX IIPOBOJITCSI PAOOTHI?
H.T.: B 3anagHort Cubupu, KOHKpeTHee — B XMAO.

BK: Kakxe KOMIIAHHH BBICTYIIAIOT B POJIH
3aKa39uKa padorT?

H.T.: OcHOBHO¥ 3aKa34HUK y HaC «PocHedTh>. Tpu
OpUIraAbl IPOU3BOAAT PAOOTHI IJIS1 9TOH KOMITAHU.
JIBa OCTANBHBIX (PIOTA OOCIYKUBAIOT KOMITAHUIO
«Jra3znpoMHEPTH-XaHTOC.

BK: Ha kakuX pa0boTax CICIHATU3HUPYETCS
Bamra Gpurama?

H.T.: Ha mpOMBIBKaX 326051 CKBAXKUHBI U
ocBoeHmnHU nocse I'PTT, Ha reopusndecKux paboTax
C THOKOH TPYyOOH... OCHOBHBIE O6BEMBI PAOOT — 3TO,
KOHEYHO, TPOMBIBKA 320051 CKBAXKUHBI 1 OCBOCHUE.
Cy4aloTcs U TaKUe paboThl, KaK (ppe3epoBaHUE,
UCIOJIb30BaHME NIEPPO3APAIOB, INIYILIECHUE CKBAXKUH,
KHUCJIOTHBIE O6PA0OTKHU. MBI BBITIOTHSAEM PA3JINYHLIC
PaboTEI COTTIACHO TPEGOBAHUAM, KOTOPBIE HAM
BBIIBUI'ACT 3AKAa34UK. Ha cerogHAIHNII JECHb HUYErO
HEBO3MOKHOI'O JIJIs HAIIIEH KOMITaHU U HeT. PaboTaem
COIVIACHO Iu1any. ITpoLecc yrpasiseTcs BeAyIUMU
CIIELUAINUCTAMMU. FICIIONB3yeTCsE COBPEMEHHOE
060pPYyJOBAHUE U IPOI'PECCUBHBIE TEXHOJIOIUH. Bce
3aUHTEPECOBAHBI B TOM, YTOOBI JOOUTHCS YCIIEXOB — U
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Coiled Tubing
Times: Nikolai
Andreevich, what
coiled tubing
equipment does
your brigade use?

Nikolai
Taralenko: We are
working on a coiled
tubing unit produced
by FIDMASH, which
is eight years old. All
works are carried
out adequately. We
have very good
mechanics, so
the equipment is
maintained in a working condition. In total, five coiled
tubing complexes are deployed in our company.

CTT: What is the class of the units?

N.T.: Four fleets - five-axle MK20T and one unit -
modernized M-20. Injectors with a pulling force of 27
tons are installed on all these units.

CTT: In which regions are the works
carried out?

N.T.: In Western Siberia, more specifically, in
Khanty-Mansi Autonomous Okrug.

CTT: What companies are job requestors?

N.T.: Our main requestor is Rosneft. Three brigades
are working for this company. The other two fleets are
operating for Gazpromneft-Khantos.

CTT: What works does your brigade
specialize in?

N.T.: While bottom-hole flushing and development
after fracturing, when caring out geophysical works
with a coiled tubing... The main scope of work is, of
course, wellbore cleanout and well development.
There are also such works as milling, the use of
perforating DPC, well-killing operations, acid
treatments. We carry out various works in accordance
with the requirements that the customer puts.



pabouue, U THXKEHEPHO-TEXHUYECKUI COCTAB,
U PYKOBOJICTBO.

BK: Cy1ecTBYIOT JIH B KOMIIAaHUHU «<IHTEerpa-
CepBHCHI> IPOOIEMBI C IIOATOTOBKOH KaIPOB
IJIsI paOOTHI B OpHUTrazax?

H.T.: C nepCcoOHAJIOM IPOOIEM NPAKTUYECKU
HET, IOTOMY YTO Y HAC HE(PTAHOM pEruoH. KoCcTak
KOJUUIEKTUBA COCTABJISIOT MECTHBIE Ka/JPbL:
WHXXEHEPHO-TEXHUUECKHUE PAOOTHUKH, MEXAHUKN
MHOCTOSIHHO *KUBYT B CYpPIyTe, 4 OCTAJIbHAS YaCTh
KOJIJIEKTHUBA pA60TAET BAXTOBBIM METOJOM. O6yUCHUE
MOJIOJIEKH BEIETCA ITyTEM HACTABHUYECTBA. YUUM,
CTapaEMCA BEIBECTH HA TOT YPOBEHDb, KOTOPBINA
HEOOXOAUM /151 KA4ECTBEHHOT'O BBITIOJTHEHUS
Oonepanuun.

BK: MoJy1og€:KH B OpHIaJgaX MHOT'O HJIH ITO
OOJIBIICH YACTH PA6GOTAIOT OIBITHHIE KAJTPHI?

H.T.: Bosblie ONbITHBIX K4POB. HO MOJIOAEKD TOXKE
HOCTOSIHHO HPUXOJUT. [1J151 TOrO 4TOOBI MOJIOAOH
PabOTHHK CTAJI ONBITHBIM KaZpOM, HY>KHO 2—3 roia,
TIOCKOJIBKY TOJIBKO CO BPEMEHEM OH HAYMHAET
paboTaTh 3(PPEKTUBHO.

BK: KakoBa YHC/I€HHOCTH OPUTabI?

HL.T.: Or1 16 4esioBek 1 60JIee, BKIIoJas
BCIIOMOT'aTEJIbHBIC OIIEPAITUH. MBI PA6OTAEM B
KPYIJIOCYTOYHOM PEKHME.

BK: Kakyro XxapakTepHCTHKY BbI MOKeTe J1aTh
CBOHMM KoOJLJIEeram?

H.T.: Y Hac Bce OpUTra/ibl 3AaMeEYATE/IbHBIC, BCE
YHUKaIbHBIE. HaJIe’KHBIE TAPHU PA0OTAIOT, DPOBHBIA
KOJUIEKTUB. BCe npyT Apyra AOMOMHAIOT B IIPOLIECCE
paboThl. bpuraga — ogHo 1eoe.

BK: Ham >xypHaJI Banry KoJ1Jierv YuTaror?

HL.T.: He 6yny yTBEPXKIATb, YTO PETYIAPHO, HO
4uTaIoT. Paboune faxe 60blIe YATAIOT, CTAPAIOTCS
MOJIYYHUTh HOBYIO NTH(POPMALIHIO, 331aI0T HAM
BOITPOCHI, UHTEPECYIOTCH.

BK: Kak BiauseT Ha Banry paGoTy HBIHEUTH A
3KOHOMHYECKAs CHTyAl HA?

HL.T.: Ha HameM ypOBHE BIMAHUE KPU3HCA
NPAaKTUYECKU HE OmymaeTcsa. O60pyJOBAHUE y HAC B
OCHOBHOM O€JIOPYCCKOE, XOTS €CTh U UMIOPTHOE. BCé
Pa6OTOCIIOCOOHO, JONTOBEYHO, ITO/IICPKUBACTCS HA
JJOCTOMHOM YPOBHE.

BK: Bauiu nmoskeJxaHusAa KOJJIeram,
PAGOTAIOUIUM B IPYTUX PErHOHAX.

H.T.: Camble Hauyuniye! YCIenHo padoTars,
HO ITOMEHBITIE CO3/JaBATh KOHKYpPEHITUHU «JITHTEerpa-
CepBucam».

Bea 6ecexy OnbraJIuc, <Bpemsa KOJXTIOOHHIA»

PRACTICE

To date, nothing is impossible for our company.

We work according to plan. The process is managed
by leading experts. Used modern equipment and
advanced technology. All are interested in achieving
success — that concerns our workers, as well as
engineering and technical staff and leadership.

CTT: Does the "Integra-Services" company
have any problems with training personnel for
work in brigades?

N.T.: There are practically no problems with the
personnel, because we work in a region that is rich
in oil. The core team consists of local members:
engineers and technicians, mechanics permanently
live in Surgut, and the rest of the staff works as shift
workers. Training of young people is conducted
through mentoring. We study, we try to deduce on that
level which is necessary for qualitative performance of
operations.

CTT: Are there many young people in the
brigades or for the most part experienced
workers?

N.T.: The majority is experienced staff. But the
youth is also constantly coming. In order for a young
employee to become an experienced worker, it takes
2 to 3 years, because only with time he starts to work
effectively.

CTT: What is the size of the brigade?
N.T.: 16 persons or more, including auxiliary
operations. We work around the clock.

CTT: What characteristics can you give to your
colleagues?

N.T.: By us all brigades are remarkable, all are
unique. They are reliable guys, an even team.All of us
supplement each other in the process of work. We
work as a team.

CTT: Do your colleagues read our journal?

N.T.: I can not say that regularly, but they do.
Workers even read more, they try to get new
information, ask us questions, are show interest.

CTT: How does the current economic situation
affect your work?

N.T.: At our level, the impact of the crisis is almost
not felt. Our equipment is mostly Belarusian, although
there is also imported one. Everything is workable,
durable, maintained at a decent level.

CTT: Your wishes to colleagues working in
other regions.
N.T.: The very best! To work successfully, but to

create less competition for Integra-Services.

Interviewer — Olga Lis, Coiled Tubing Times
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Kak u3BeCTHO, HEPTD ABIAECTCA YHUKAJIBHOM 1
YPE3BBIYATHO CJIOKHOM IIPUPOSHON KOIOUJTHON
CUCTEMOM, COAEPKAEN OHOBPEMEHHO BCE
KJIACCHI YIVIEBOZOPO/OB, BLICOKOMOJIEKYAAPHBIC
HEYIJIEBOJIOPOAHBIC COCTMHEHU S, PA3JIMYHbIC I'A3bl U
MUHEPAJIbHbIC KOMIIOHEHTHI.

CMonucTO-acanbTeHOBLIE BemecTBa (CAB) —
CJIOJKHBIC YIVIEBOZOPOJHBIE KOMIIOHCHTHI
HedTH. HEKOTOPBIE HCCIIEIOBATENN HE
pa3AenAaIoT 3TU MOHATHA, CYNTAA UX €AUHBIM
TEPMUHOM U OIIPEJE/IAA KAK CIOKHYIO CMECh
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUTI THOPUIHON
CTPYKTYpPbL HecMOTPs Ha 0OITYIO IPHUPOLY CMOMI U

ac(aIbTEHOB, PA3/IC/ISITh TH BEIMIECTBA HEOOXOIUMO.

CMOJIBI IPEACTABIAIOT COOOM BA3KHE KUJKOCTH
WJIN TBEPABIE BEIIECTBA C MOJIEKY/IAPHOU MACCOM
450+1500, mnoTHOCTBIO 990-1080 Kr/m?. B cocTas
CMOJI, pPACTBOPUMBIX B yITIEBOJOPOAAX HEPTH,
BBICOKOMOJIEKYJISIPHBIX T€ TEPOLUKIUYECKUX
COEIMHEHUI HEPTHU, BXOAUT OOIBIIOE YHUCIO
XUMUYECKUX 3JIEMEHTOB, OCHOBHBIMH M3 KOTOPBIX
ABJISIIOTCA YITIEPOJ, BOJOPO[, KUCJIOPOZ, CEPA,
a30T. BeljieicHHBIE U3 HEPTHU CMOJIBI UMCIOT
Ma3€06pa3HYIO0 KOHCUCTEHIIUIO U TEMHO-
KOPHYHEBBIN LIBET. B MHAWBU YA IbHOM COCTOAHUU
PU HU3KUX KOHIIEHTPAIIUAX OHU ITOJIHOCTBIO
PACTBOPSIOTCA B )KHUJIKUX NAPA(PUHOBBIX
YIJIEBOAOPOJAX, HAPTEHOBLIX U APOMATHYECKUX
YIJIEBOAOPOAAX, 3(pUpax, xuopodopme. C
YMEHBIIIEHHUEM MOJIEKYJIIPHONU MACCHI TAPA(PUHOBBIX
YIVIEBOAOPOJOB UX PACTBOPSAIONASI CHOCOOHOCTD MO
OTHOMIIEHHUIO K CMOJIAM YMEHBIIAETCS. COEPKAHUE
CMOJI B HEPTAX MOKET JOCTUTATH 30% [1].

Ac(anbTeHBl NPEACTABIAIOT COO0M
BBICOKOMOJIEKYJISIPHBIE (MOJIEKY/ISIPHASA MACCa
cocrasisgeT 1200-3000), TpyAHOPACTBOPUMEBIE,
reTEPOATOMHBIE COETMHEHUSA HE(PTU TEMHO-
OypOro U Y4EPHOI'O IIBETA IIJIOTHOCTHIO
60nee 1000 Kr/M?, M0 XUMHYECKOMY COCTABY
OJIM3KU K CMOJIAM, KaAK IPABUJIO, COJEPKAHNE
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It is well-known that oil is an unique and
tremendously complex natural colloid system that
contains all classes of hydrocarbons, high-molecular
non-hydrocarbon compounds, different gases and
mineral components.

Resinous-asphaltenic materials (RAM) — are
complex hydrocarbon oil components. Some
researchers do not divide these definitions, they
consider it to be a single term and defineitasa
complex mixture of high-molecular compounds with
hybrid structure. Even though resins and asphaltenes
have a common origin, it is necessary to divide these
materials.

Resins are viscous fluids or solid materials
with molecular weight of 450+1500 and density
of 990-1080 kg/m?. Resins are high-molecular
heterogeneous ring oil compounds that are soluble
in oil hydrocarbons. Resins contain a high number
of chemical elements, mostly carbon, hydrogen,
oxygen, sulfur, nitrogen. Resins isolated from oil
have a salve-like consistency and a dark-brown
color. When separated at low concentrations, resins
are fully soluble in liquid paraffin, naphtene and
aromatic hydrocarbons, ethers and chloroform. As the
molecular weight of paraffin hydrocarbons is reduced,
dissolving capacity for resins decreases. Resins content
in oil can reach 30% [1].

Asphaltenes are high-molecular (molecular weight
can reach 1200-3000), hard-to-solve, heteroatomic
oil compounds with dark-brown or black color
and density of 1000 kg/m?. Aspaltenes chemical
composition is similar to that of resins. Usually,
content of hetero-atoms in asphaltenes can be set in
the following order S>O>N. Asphaltenes have lower
solubility in hydrocarbons as compared to resins:
asphaltenes are solved in aromatic hydrocarbons,
diethyl ether, alcohol-benzol mixtures, chlorinated
organic compounds and carbon disulfide; it is not
solved in paraffins. Asphaltenes with molecules
size of 1 nm are completely soluble only at low



r€TEPOATOMOB B AC(PATBTEHAX MOXKHO PACIOJIOXKUTD
B psafi: S>O>N. AchanbTeHbI 06J1a1AI0T MEHDBIIIEH
PaCTBOPUMOCTDIO B yIVIEBOAOPOAAX, YEM CMOJIBL:
PACTBOPAIOTCA B APOMATUYECKUX YIVIEBOJOPOJAX,
JIHITHIOBOM 3(UPE, CHUPTO-OCH30JIbHBIX CMECIX,
XJIOPOPIaHUKE, CEPOYITIEPOJE U HE PACTBOPAIOTCA
B napaduHax. [TIoJHOE pacTBOpEHME AC(PATBTEHOB
C pa3MepaMM MOJIEKYJI IIOPAAKA 1 HM IIPOUCXOAUT
TOJIBKO MPH HU3KUX KOHIIEHTPAUAX (JO AECATKA
Jlosieit poreHTa). OJHAKO /1AKE B Pa36aBJICHHBIX
XOJIOAHBIX PACTBOPAX WJIH C YBEJIUYECHUEM
KOHIIEHTPAIINU AC(HATBTEHOBBIE MOJIEKYJIBI
ACCOLIMUPYIOT MEXAY COO0M 10 (POPMUPOBAHUA
00J1€€ CIOKHBIX KOJJIOUTHO-JUCIIEPCHBIX AT PETATOB
C IIOBBIIEHHON MOJIEKY/IAPHOU MACCOM UJIU
BBIJIEJISAIOTCS B OTAEIBHYIO (PA3Y, UTO 3aTPYAHAET
TOYHOE OIIPEIEIEHUE UX MHANBUAYAIbHOI'O
MOJIEKYJISIPHOTO CTPOEHUA U PA3MEPOB. AC(HAIBTEHEI
B HE(DTH UMEIOT OYEHD BBICOKYIO CTENEHD
JUCIIEPCHOCTH. XaPAKTEPHOU OCOOEHHOCTHIO
aC(aTBTEHOBBIX (PPAKIINH ABIAETCSA OTCYTCTBUE
TOYKH IIABJIEHUS, OHH CTAHOBATCS IIJIACTUYHBIMHA
npu remrieparype 300 °C, npu 6071€e€ BbICOKOH
TEMIIEPATYPE PA3NATAIOTCA C OOPA30BAHUEM
ra3000pPa3HBIX M KUJKUX BEIECTB U TBEPJOI'O
OCTaTKa — KOKCA [1].

OTnr4are CMOJ U AC(PATBTEHOB — B UX CITIOCOOHOCTH
K CAMOACCOLMAIIUH: MOJIEKYJISIPHBIE AT PETAThI
06PA3YIOT JIMIIb MOJIEKYJIbI AC(PATBTECHOB [2].

CUYMUTAETCA, 9YTO IPU NPEBBIIIEHUNU
KOHIIEHTPAIIMHU BBIIIE KOHLIEHTPAIINYU HACHIIIEHUA
BBICOKOMOJIEKYJISIPHBIE COETMHEHU S, K KOTOPBIM 1
oTHOCATCS CAB, 06pa3yIOTCs ACCOLUATHI —
HedTaable nucnepcHsele cucteMsl (HIC).
VYeroftunsocTs HIC onpeensieTcss B OCHOBHOM
COCTABOM COJIBBATHOM OOOJIOUKH, OKPY>KAIOIIEH
ac(abTEHOBBIE HAHOKOMILIEKCHL. [Ipy yBETMYEeHNHN
KOHIIEHTPAIIMUA CMOJI YMEHBIIAIOTCA CKOPOCTB POCTA
ArperaTos U UX KOJIMYECTBO U, COOTBETCTBEHHO,
M4CCa BBITAJAIOMMUX B OCAJOK AC(PATBTEHOB. YeM
MEHBIIIE TOJIIUHA COJIbBATHOTO CJIOA, TEM BBIIIIE
CTPYKTYPHO-MEXaHU4YeCKast NpoyHOCTh HIC (Tak
K4K COJIbBATHBIE OO0JIOYKH UMEIOT OIIPEIEJIEHHYIO
YIIPYT'OCTb ¥ CTPEMATCA OTTOJKHYTD APYT OT
apyra yactunel HIC). BOMpIMHCTBO YCTOUYHUBBIX
JUCIIEPCHBIX CUCTEM KPOME JUCIIEPCHOU (Pa3bl
U AVICIIEPCUOHHOM CPEIbl COAEPKAT €Ue U 3-11
KOMIIOHEHT, SIBJISIOIIUICS CTAOUIN3ATOPOM
JUCTIEPCHOCTU. CTA6MIN3ATOPOM MOI'YT OBITh KaK
HWOHBI, TAK U MOJIEKYJIBL, B CBS3U C YEM PA3/INYAIOT
JIBA MEXAHU3MA CTAOMJIN3ALIUH JUCIIEPCHBIX CUCTEM:
NEKTPUUECKUN U MOJIEKYJISIPHO-4/ICOPOLIMOHHBI.
OueHb 3(pPEKTHBHA CTAOMIN3AL NS JUCIIEPCHBIX
CHCTEM BBICOKOMOJIEKYJIIPHBIMU COEJUHEHUAMU U
ITAB, KOTOpBIE 4ICOPOUPYIOTCA HA TPAHUIIE PA3/esa
a3 1 npegoTBPAILAIOT CAUIIAHUE JUCIICPCHBIX
4acTui [3).

concentrations (up to tenths of a percent). However,
asphaltenes molecules associate with each other even
in diluted cold solutions or when concentration is
increased. They form more complex colloid dispersion
aggregates with increased molecular weight or
precipitate into a different phase that makes it harder
to define its molecular structure and size. Asphaltenes
have a very high dispersion degree in the oil. One of
the distinctive properties of asphaltenes fractions

is — they have no melting point, asphaltenes become
a plastic material at a temperature of 300°C, at higher
temperatures they dissolve into gaseous and liquid
fluids and solid residue — coke [1].

Asphaltenes differ from resins by its self-association
ability: only asphaltenes molecules form molecular
aggregates [2].

It is considered that when concentration of high-
molecular compounds — resins and asphaltenes —
exceeds saturation concentration, associates —
oil dispersion systems — develop. Consistency
of oil dispersion systems is determined mostly
by a composition of solvation shell surrounding
asphaltenes nanocomplexes. Increase of resins
concentration leads to a decrease of aggregates growth
speed and its number and relatively to a decrease
of weight of precipitating asphaltenes. The thinner
the salvation shell is, the higher the structural and
mechanical properties of oil dispersion system are
(because salvation shells are elastic enough to repel
dispersion particles from each other). Most of stable
dispersion systems contain the third component along
with dispersion medium and dispersion phase. This
component is a dispersion stabilizer. Stabilizer can
be either ions or molecules; that is why there are two
mechanisms of stabilization of dispersion systems:
electric and molecular-adsorptive. Stabilization of
dispersion systems with high-molecular compounds
and surfactants is very effective because these
elements are adsorbed at the interphase boundary
thus preventing adhesion of dispersion particles [3].

During oil field development pressure-temperature
conditions of reservoir change due to long water
flooding period. It leads to an increase in oil density
thus affecting stability of structural oil components.
Any change in external conditions can lead to
development of large aggregates of high-molecular
hydrocarbons, resins and asphaltenes.

During acid treatments that are regularly performed
in wells for production enhancement, acid solution
contacts rock, clogging agents and reservoir fluids. It is
supposed to clean and expand oil drainage channels
in bottomhole area. But hydrocarbons interaction
with acid solutions in porous medium can lead to
the development of high-viscosity emulsion and
precipitation at the interphase boundary. This, in turn,
can result in decrease of acid treatment efficiency.

In order to eliminate such negative effects during
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B nponecce pa3paboTKU HEPTAHBIX
MECTOPOXKAEHUU B CBA3U C GOJIBIINUM IEPUOIOM
33aBOHEHUS MECTOPOXKJECHUS TPOUCXOJUT
M3MEHEHUE TEPMOOAPUYECKUX YCIOBUI IIIACTA.

B pesynbTaTe U3BMEHSAETCSI U COCTAB HEPTEN B
CTOPOHY YTSIKEJIEHU. BCE 9TO HETATUBHO BIUSET HA
YCTOMYUBOCTh CTPYKTYPHBIX KOMIIOHEHTOB HEPTHU
U T11060€ HAPYIIEHUE BHEMTHUX YCJIOBUU MOMXKET
MIPUBECTHU K OOPA30OBAHHUIO KPYITHBIX ATPETATOB

U3 BBICOKOMOJIEKYJIAPHBIX YITIEBOJOPOAOB, CMOJ U
ac(anbTEHOB.

B npornecce KUCIOTHBIX 06PA6OTOK, KOTOPBIE
HOCTOSIHHO POBOASITCS] HA CKBAKUHAX [JIS1
UHTEHCU(PUKAIINHN TOOBIYH, TPOUCXOAUT
KOHTAaKTHPOBAHHE KHUCJIOTHOI'O PACTBOPA C TOPOJOH,
KOJIBMATaHTAMU U IUVIACTOBBIMHU (prrongamu. B
PE3YABTATE NOMKHA IPOUCXOJUTh OYUCTKA U
YBEJNYCHUE KAHAJIOB IPEHUPOBAHUS HEPTHU B
npr3a60MHON 30HE 1/1ACTa. OHAKO B IIPOIIECCE
B3AUMOZENCTBHUA YITIEBOJOPOAOB C KUCIOTHBIMUA
COCTABAMH B IIOPUCTOI CPEJIE BEINKA BEPOSATHOCTD
00pPA30BAHUS AMYJIBCUH HOBBIIIIEHHON BI3KOCTU UIU
BBINAJIEHUE OCAJJKOB HA IPAHUIIE [IBYX CPEJ. A 3TO
MOJKET CTATh IPUYHNHOU CHIDKEHUA 3(PPEKTUBHOCTHA
KHUCJIOTHBIX OOPA6OTOK CKBAYKHH.

JJI ICKIIIOYEHNA 9TUX HET'ATUBHBIX ABJICHUN B
MPOIECCE NOAO0PA KUCTOTHBIX COCTABOB IIPOBOJAT

Taoauya 1 — XapaxmePucmura ucciedyemolx 006eKmoas

Table 1 — Characteristics of reservoirs
under study

the process of acid solutions selection, it is common
practice to conduct a bottle-test according to generally
accepted standard. This test implies conducting
analysis of compatibility of the compositions under
study with the oil. After acid composition is mixed
with the oil, the mixture is run through a 100 mesh
screen. The test is considered passed if the mixture

is decomposed during 30 minutes and can be freely
filtrated through the screen with no residues or
emulsions on the screen surface.

SEC «Qilfield chemistry» conducted analysis of
the influence of acid type and concentration on the
stability of RAM in the oil. Oil samples from three fields
were taken for the analysis. Characteristics of reservoirs
and oil samples are presented in table 1.

In the first stage bottle test was conducted to define
compatibility of oil samples with acid solutions with
different concentrations. It was established that
the probability of development of stable emulsions
becomes higher with increase of the concentration
of hydrochloric acid. This also leads to precipitation.
However, the volume of residues can increase
and decrease along with the increase of the acid
concentration.

In case of Urievskaya oil it was observed that
mixing with 12% HCI leads to the development of
a stable emulsion while mixing with 249 HCl leads
to a precipitation from the oil
(figure 1, 2). The experiment was
conducted at 20 °C.

Howeyver, residue nature

changed after the increase

o Lep G of temperature in mixture of
B YIZI€BOAOPOIAOB, . .
i IlnoT- | KOCTH % macc. 24% HCl and Urievskaya oil.
mrspas | Mo | TUAcTTew | mocrs | mpu | Lo Ith trated
Mecropoxe- p neparypa,°C | mpu20 | 20°C, ydrocarbons ecame more concentrate
PaGOTKYy CTBI g 3 2 content, % :
HHE Res C, xr/m3 | MM2/c ; (figure 3, 4).
Fi Year of Reser- g . . weight. .
ield bringing i . temperature, | Density | Viscos- As for the oil from
ringing into | voirs °C at 20 °C ityat
development kg/m® | 20°c, | © A | CA Romaskinskoye field
mm?/s| R | A | R/A  (characteristics of reservoirs are
p— shown in table 1) with R/A ratio
VpbeBckoe 1978 rerHbIE 96 847 034 [ 326255128 ] of 24, itwasobserved that stable
xapGo- emulsions developed after 24
BERELEEE Ly HATHBIE >8 839 798 | 796 1455 | 176 | hours of observation at both 20
Teppu- and 400C. As for the Vozeiskaya
POMAMIKHICKOE 1949 et e 40 843 | 1954 1 65 [ 271 24 | (i (table 1) with R/A ratio of

1.76, stable emulsions were also

developed. It was also observed
that mixing of Urievskaya oil sample with R/A ratio of
1.28 with hydrochloric acid led to the development of
a stable emulsion. Increase in acid concentration and
temperature resulted in precipitation of residue from
acid-oil mixture (figure 1-4).

Resins are considered to be stabilizers of asphaltenes,
but there are some opinions claiming that asphaltenes
can be stable even when there are no resins in the oil.
Using the examples of three oils, this research states
that the probability of development of acid emulsions

«6oTn-TecT» (bottle-test) Mo OOMENPUHATOMY
CTAH/IAPTY, KOTOPBIN OPENCTABIIET COOOM
TECTUPOBAHUE UCCJIEYEMBIX KOMITO3UIINI Ha
COBMECTUMOCTD C HEPTHIO. [Tociie cMEMMBaHUA
KHUCJIOTHOM KOMIIO3UIIUU C HEPTHIO €€ IIPOJIUBAIOT
yepes cuTo (100 memn). TecT cunTaeTcss NPOHIECHHBIM,
€CJIM CMECh PACCIANBAETCA B TedeHre 30 MUHYT

U CBOOOJHO (PHUIIBTPYETCS YEPES CUTO, IIPH ITOM

HA [IOBEPXHOCTH CUTA OTCYTCTBYIOT OCAJIKH U
3MYJIbCUM.
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B HOL JIpOMBIC/IOBASI XUMHU 1> OBLIN ITIPOBE/ICHBI
UCCJIETOBAHUS IO AHAJINU3Y BIUSHUS TUIA KUCJIOTHI
U €€ KOHILIEHTPALIUH HA YCTOHUUBOCTb CAB B HE(pTH.
J71s1 uccanenoBaHu ObLIU B3SITHI O6PA311bl HEPTEH
TPEX MECTOPOKJECHUIN. XaPAKTEPUCTUKHU OOBEKTOB U
06pa310B HEPTEN TPEACTABICHBI B TA6II. 1.

Ha nepBoM aTane «00TI-TECT> IPOBOAUIICS I
ONPEAENIEHUS COBMECTUMOCTH UCCIIENYEMBIX
HedTEN C pACTBOPAMU COISTHON KUCIOTHI
Pa3MIUYHOM KOHLIIEHTPALUH. BBIO YCTAaHOBJIEHO, YTO
BEPOSATHOCTb OOPA30BAHUSA YCTONYHBBIX SMYIbCHUH
MHOBBIIIAETCS IIPU YBEJIMUYEHUU KOHIIECHTPAIIUH
COJIAHOM KHUCJIOTBL DTO TAK K€ CKA3bIBAETCA 1 HA
BBINAJIECHUH OCA/IKOB, OTHAKO UX OOBEM MOXKET
K4K YBEJIMUMBATHCS, TAK U COKPAIIATHCA IIPU
MHOBBIIIEHUHN KOHILIEHTPAILIMU KUCIOTHL.

B cryyae ¢ yppeBCKOUM HE(THIO HAOIOAAIOCh
06pa30BaHUE YCTOMNYHUBOU AMYIbCHUH TPU
cmenenuu ¢ 12% HCl, a mpu cmemennu ¢ 24% HCl
U3 HE(PTHU BBINTAAAT OCAJOK (PHC. 1, 2). DKCIIEPUMEHT
nposoauica npu 20 °C.

OJHAKO NPU NTOBBIIEHUU TEMIIEPATYPBI B CMECHU
24% HCl n He(pTH YPBEBCKOI'O MECTOPOXKACHUA
XAPAaKTEDP OCAJIKAa U3MEHSJICA, OH CTAJI 60JIee
KOHLIEHTPUPOBAHHBIM (PUC. 3, 4).

B cityuae o6pasua Hedptu POMamKkHCKOTO
MECTOPOXKJEHMS, (XaPAKTEPUCTUKA IPECTABIEHA
B Ta6JL 1), B KOTOpOU cooTHOMmEHME C/A paBHO 24,
06PA30BBIBAJINCH AMYIBCUN CTAOHJIbHBIE ITPHU 24
4Jacax HaOmoaeHuA Kak npu 20, Tak 1 40 °C. B ciyuae
Bo3erckon Hedrru (Tabi. 1), rae C/A paBHO 1,76, Takke
06PaA30BBIBAINCH YCTOUYUBBIE AIMYJIbCHHU. O6paszelt
YPBEBCKOU HEPTH, B KOTOPOH C/A paBHO 1,28, ¢
COJITHOU KMCJIOTON OOPA30BBIBAJI yCTOMYHBYIO
3MYJIbCUIO, 4 IPU TOBBIIEHUH KOHLIEHTPALIUHU
KUCJIOTHI U TEMIIEPATYPBI U3 KUCJIOTHOHEPTAHOMN
CMECH BbINA/IAJ OCAIOK (pUc. 1-4).

CUYUTAETCS, YTO CMOJIBI SIBJISAIOTCS
CTA6MIN3ATOPAMHU AC(PATBTEHOB, OJJHAKO
CYLIECTBYIOT MHEHUS, YTO U IIPH OTCYTCTBHUH CMOJI
B HE(PTAX aC(HAJIBTEHBI MOI'YT OBITh CTA0UJIbHBL.

B JaHHOM UCCJIEJOBAHUM HA IPUMEPE TPEX

He@dTEN OBLIIO OTMEYEHO, YTO IIPU YBEJIMUYEHUN
coorHomeHM C/A ITOBBIIAETCA BEPOATHOCTD
06pPa30BAHUSA KUCJIIOTHBIX 3MY/IbCUIL [IpH CHIDKEHU N
3TOT'O MOKA3ATENA YBETUIUBAECTCA BEPOATHOCTD
06pa30BaHUS OCAIKOB. TaKHe K€ 3aKOHOMEPHOCTU
OBLIY TTOJTyYEHBI PAHEE TPU UCCIEA0BAHUN
COBMECTUMOCTH (PTOPCOAEPKAMNUX KUCITOTHBIX
COCTABOB C PAJIOM He(TET [4].

Ecnm BEpHYTBCA K BOIIPOCY 06 U3MEHEHUN
COCTaBa HE(PTEI B IPOLIECCE PA3PAOOTKH, TO HA
[IPUMEPE JJAHHBIX [5, 6], IPE/ICTABIECHHBIX B TA6L. 2,
cooTHomeHue C/A B IIPOLECCE Pa3paAbOTKH MOXKET
MEHATBCA B CTOPOHY YMEHBIIEHUA. DTO, COTJIACHO
HAIIINUM JAHHBIM, MOXKET IIPUBECTH K YBEJIMYEHUIO
OCJIO’KHEHHUH OT KUCJIOTHBIX OOPaOOTOK 34 CUET

Pucynox 1 — Imyascua,
noayuennan nocae nPoauea
cmecu Hegpmu YPoeeckozo
mecmopoxcoenusn c 12% HCI
(20°0)

Figure 1 — Emulsion
developed after running
mixture of oil from
Urievskoye field with 12%
HCl througb the screen
(20°0)

Pucynok 2 — Ocaoox,
NONYUEHHBLIL NOCAe
npoauea cmecu

Hepmu Ypveeckozo
mecmopoxycoenusn c 24% HCI
(20°0C)

Figure 2 — Residue developed
after running mixture of oil
Jrom Urievskoye field with
d 12% HCI through the screen

(20°C)

Pucynox 3 — Ocaoox,
NONYUCHHBLIIL NOCe
npoauea cmecu

Hepmu YPveacrkozo
Mmecmopodcoenus c 24% HCI
| (40°0)

. Figure 3 - Residue developed
after running mixture of oil
Jrom Urievskoye field with
24% HCI through the screen
@0°C)

Pucynox4 — Ocaoox,
noYyUeHHblil nocae

. mpoauea cmecu

| Hegbmu Ypveackozo
mecmopoxncoenusn c 24% HCI
(80°C)

Figure 4 — Residue developed
after running mixture of oil
Jrom Urievskoye field with
24% HCI through the screen
(80°C)

increases with increase in R/A ratio. Decrease in R/A
ratio leads to increase in precipitation probability.
The same dependencies were obtained previously
during analysis of compatibility of fluorinated acid
compositions with some oils [4].

Turning back to the matter of changes of oil
composition occurring during field development
process: using the example of the data presented
in table 2 [5, 6], it was established that R/A ratio can
decrease during field development process. According }
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06pPa30BaAHUS OCAJIKOB
HA IPAHUIIC KOHTAKTA
He(MTU U KUCJIOTHI B
MJIACTE MPU 3aKAYKAX.
Bonpmaga ucropus

Taonuya 2 — Iloka3amenu usmMeHeHUus PusuKo-XuMuuecKux ceoticma
Hegpmeit POMAumKuUHCK020 mecmoporicoenusn 3a nepuoo 1958-2001 zz.

Table 2 — Parameters of change of physical and chemical properties of
Romasbkinskoye field oil samples over the period from 1958 to 2001

Craguu pa3pador- o
paspaboTKu Kot POMANIKEH- xorocts | Baskocrs Copep kaHue YITIeBOAOPOAOB, % MacC.
POMAMIKUHCKOTO @O 0;;;2;1‘;1)091" - npu20°C, | mpm20°C, Content, % weight., in sample

Kr/m3 MM?/c

MCCTOPOXICHUA Development Years Den. /'t o || e

1 stages of ensity al > C A C/A
BEAICT MK CIIC OAHOH Romasl%kinskoye 20°C, keg/m’ | 20°C, mm?/s R A R/A
npobiieME — CTAPEHUIO field
(POH/1A CKBAXKUH U Hadanrias . .
O60pY,ILOB21HI/IH U TeM Initial 1958-1962 868 17,5 1991 4,00 49
CaAMBIM YBEJIUUYEHUIO Cpeatsis
KOJIMYEeCTBA Middle 1975-1979 870 21,2 22,01 4,87 4,5
IIPUBHCCCHHOTI'O TMo3pHsasa

. . 1995-2001 871 225 10,62 7,23 1,46

3aKAYKaMH COCANHECHN I Closing

JKEJIE3a B IPU3A00UHYIO

30HY IJIACTA.

CuHUTAETCA, YTO COJIN METAJIIOB, B YACTHOCTH
XJIOPUBL, YCKOPSIOT IIPOLIECC OCAJKOOOPA30OBAHUA
HAa KOHTAKTE HEPTH — KUCJIOTA, OCOOEHHO
AKTUBHO CIIOCOOCTBYET Arperariuu ac(HajabTEHOB
xaopup xenesa (I1I). CormacHo aHATNTUYECKUM
UCCJIEJOBAHUAM [7], HAIMYHUE B CUCTEME KATUOHOB
Fe’* cunbHee CIIOCOOCTBYET OCAKOOOPA30BAHHUIO,
yeM Fe?', DTO TOXKE BIUSICT HA CHUXKECHUE

3P PEKTUBHOCTU KUCIOTHBIX O6PAOOTOK.

B HOLI «ITpOMBICJIOBASI XUMUSI» OBLIN IIPOBEACHBI
OMBITHI IO U3YYEHUIO BIMAHUS KATUOHOB XKEJIE34,
OPUCYTCTBYIOIUX B KUCJIOTHOM COCTABE,

Ha CIIOCOOHOCTb HEPTEKUCIOTHBIX CMECEN
06PAa30BBIBATh OCAAKHU U 3IMYIbCHUU. Ha npumepe
o6pasia YpbeBCKO HepTH, HA PUC. 5 U6
BHU3YaJIbHO NPENCTABIEHA PA3HUIA BO BHENTHEM
BH/IE OCAJKOB, IOJTyYEHHBIX [IPU CMEIIEHUU
KHMCJIOTHI 6€3 KATUOHOB Keie3a (PUc. 5)

U C KATUOHAMM keJie3a (puc. 6). Bt mpoBeeH
XpOoMATOrpapUUECKUI aHAINU3, KOTOPBII
NPEACTABJIEH B TA0IL. 3.

CornacHo TabJ1. 3, 0CaJIKH, ITIOJTYYCHHBIE IOCTIE
CMEIIEHU COJITHOU KUCIOTH U HE(PTHU YPBEBCKOTO
MECTOPOXKIEHUA, COAEPKAT NOBBIIIEHHOE
KOJIMYECTBO AC(PATBTEHOB. DTO NOATBEPKIAET
MOJIy4YEHHBIE PAHEE BBIBOALI [7] O pEIIAIOLIE POIU
aC(aJIBTEHOB U HAJIUYUSA B CUCTEME KATUOHOB
JKEJIE3A IIPU OCJIOKHEHUAX, TTOJTYIAEMBIX ITPH
33aKA49KaAX COJIAHOIM KMCJIOTHI B ILIACT.

Ha ocHOBaHUU NIPOBEJEHHBIX UCCIIENOBAHUN
MOJKHO CJ€JIATh CIELYIOIIHE BEIBOJBL:

1. DpPEKTUBHOCTD KUCIOTHBIX O6PA6OTOK
3aBHUCHT OT COCTaBa HePpTeN. [Ipn
YBEJIMYEHUH COOTHOMEHUA C/A B HEPTAX
TIOBBIIIAETCS BEPOSITHOCTD OOPA30BAHMS
KHCJIOTHBIX AMYJIbCUI IIPYU KOHTAKTE HEPTU C
3aKaYMBAEMBIMU KMCJIOTHBIMU COCTABAMU. [1pu
CHIDKEHUHU 3TOI'O TTIOKA34TEJISl YBEJTUYUBACTCS
BEPOSATHOCTb OOPA30BAHUS OCAJKOB.
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Pucynox 5 — Ocaoox,
NOAYUEHHBLIL NOCe NPOAUBA
cmecu Hegpmu YPoe6ckozo
mecmopoxcoenusn c 24%

HCI (80°C) 0e3 kamuonos
Jcenesa

Figure 5 — Residue developed
after running mixture of oil
Jrom Urievskoye field with
24% HCI (80 °C) without
Jerric cations

Pucynox 6 — Ocaoox,
NONYUEHHBLIL NOCIe NPOAUBA
cmecu Hedpmu YPoeeckozo
Mmecmopoxcoenus c 24%

HCI (80°C) c kamuonamu
Jcenesa

Figure 6 - Residue developed
after running mixture of oil
Jrom Urievskoye field with
24% HCI (80 °C) with ferric
cations

to our data, this can lead to complications during
acid treatments due to precipitation at the oil-acid
interphase boundary in the reservoir during injection.
Long history of Romashkinskoye field development
causes another problem — wells and equipment
degradation and consequently — increasing volume
of iron compounds in the bottomhole area. It is
considered that metal salts, in particular chlorides,
accelerate the process of precipitation at the oil-acid
interphase boundary. Ferric chloride (III) is the
most active accelerator of asphaltenes aggregation.
According to analytical studies [7], Fe** cations are
more contributing to intense precipitation than Fe?*
cations. This also reduces acid treatment efficiency.
SEC «Qilfield chemistry» carried out experiments



Taonuya 3 — Jannsie xpomamozpaghureckozo anaausa for analysis of the influence of ferric
Hepmu YPbeacKozo mecmopodicoenus u 0caoKoa, cations in acid compositions on the
NONYUEHHBIX NPU CMEUEHUU CONAHON KUCTOMbL NPU HATUUUN  bility of oil-acid mixtures to develop

u 6e3 KamuoHoe Jicene3a c moti dice Hefpmuio residues and emulsions. Figures 5 and
Table 3 — Results of chromatographic analysis of Urievskoye 6 represent the difference in the visual
field oil and residues developed after mixing this oil with appearance of residues developed when
hbydrocbloric acid with and without ferric cations Urievskaya oil sample was mixed with
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acid without ferric cations (figure 5)
and acid with ferric cations (figure 6).

Copep:xaHmue, % Macc., B 06pasue Chromatographic analysis was also
e e Ocaziok, monyueHHNHA B Ocagzlé,cf[ozggﬁrgllzm B carried outf the results of the analysis
KOMIIOHEHTA Hedpry | SMECH 24% HCLuuedtH | - 500 1m Fes n nedru are shown in table 3.
Componentname oil Rl yeluncdiiy Residue developed in According to table 3, residues
mixture of 24% HCl with . £249 Lwith .. .
oil mixture of 24% HCl wit developed after mixing of hydrochloric
5000 ppm Fe3* with oil . K . . .
acid with oil from Urievskoye field
1. YrieBogopobL: . K
mapacuHO-HADTEHOBLIE 474 - . contain the increased volume of
1. Hydrocarbons: ’ ’ ’ asphaltenes. This confirms previously
paraffin-naphtene obtained conclusions [7] about the
2. ApOMATHIECKHE: critical role of asphaltenes and ferric
MOHOITUKINYECCKHUEC . . . . .
e ——— 204 @ 48 cations in complications during
TIOTHIMKIIECKHE 125 47 45 injection of hydrochloric acid into the
2. Aromatic: ’ ’ ’ .
monocyclic 13,9 219 19,2 IresServoir. .
bicyclic On the basis of conducted research
oyl the following conclusions can be made:
3 CMOIBL . 1. The efficiency of acid treatments
3.Resins 33 9 2 depends on the oil composition.
Increase in R/A ratio leads to an increase
4. AcpanbTeHbI . . .
A fales 25 289 511 in probability of development of acid
' emulsions when the oil mixes with the
injected acid compositions. Decrease of
2. B oporiecce pa3paborku coorHoueHue C/A this parameter leads to an increase of
MEHSAETCA B CTOPOHY YMEHBIICHUA. DTUM MOXKHO probability of precipitation.
U OO'BACHUTDb CHIKEHUE 3(PPEKTUBHOCTHU 2. During the field development process, R/A
KHUCJIOTHBIX O6PabO0TOK BO BDEMEHU Ha ratio can decrease. This can be the reason for
MECTOPOXICHUAX. reduction of acid treatment efficiency with
3. Hamu4yue B KUCJIOTE KATHOHOB JKEJIC34 CIIIe time.
OOJIBIIIE OCTOXKHSAET IPOLLECC KUCIOTHBIX 3. The presence of ferric cations complicates the
06pPabOTOK CKBA’KHUH U BEJIET K KOJIbMATAIIUU process of acid treatment and leads to clogging
OPU3A00HUHON 30HBI IJ1ACTA. © of the reservoir bottomhole area. ©
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[lporpamMMHoOe
obecneuyeHue Cerberus™

Tenepb AOCTYMNHO Ha
PDYCCKOM fi3bIKe

Cerberus - nporpamMmmHoe
obecneyeHue anNs MOAENMPOBAHUS,
KOTOPOE Mo3BOJIAET 3QPEKTUBHO
NPOBOAUTL BHYTPUCKBAKUHHbIE
paborTbl

jaiTe Bonslie Ha caidTe nov.comj/ctes

CTES | Kg El?und.lﬂn!:et:-iaonnﬁilutiuns

N

g

OBHOBNEHWE HOBOCTHOW PYBPUKW - EXXEAHEBHO
PACCBINKK ANA NOANUCYMKOB CAWNTA - EXXEHEAENBHO
0B30Pbl NHHOBALWI HEQTECEPBWNCA - EXXEMECAYHO
HOBbIN HOMEP XXYPHANA - EXXEKBAPTANIBHO

DCTH Hnmniémqpuu aHOHCbI AHANMTHKA MHHOBALMM TEXHONOTMK 0GOpYAOBaHKE |
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FPYNNA ®UA

MHHOBALIMOHHOE C NOBAHWE

VisualFrac - cemeiicteo nporpammHo-annapatHex CPeacTe AR YNPIBAEHMA NPOUSCCOM NPOBEAEHHA

ren.

PaapaboTaHbl € y4ETOM CNeUMdMKKN IKCNAYaTaUMK B PErMoHax Focoum:

& MakcumaneHo NpocToi uHTepdelc ynpasneHka He TpebyeT SAHTENLHOMD BpEMEHW Ha 0BYYEHHE HOBOTD
nepcoHana,

&  BLICOKAA CTENeHb ABTOMATMIAUMKM MNPOUECCOB = OT  ONEPatopa  CMECHTENLHON  YCTAHOBHMK,
MAPATAUMOHHON YCTAHOBHK, MalWWHsl xXumbobasor dakTHuecks He TpebyeTcd BMEWaTenscTeo B
pabouyni NpoUEC NP NPOBEAEHMK onepawmm NP,

®  M3HaYanbHO PYCCHOAILIMHEIR HHTEPDERC M A0KYMEHTAWMA, CNYHEa NOAOSPHKK

& Ba3oesie MIMEPEHWA B eauHuuax CH [AF| onuworaneHo)

VisualFrac - Blender

ANTOMITHHZCHOE YIPILNCHIC NPUITTONATHHEM CMICH ANA NPODCASHUA onepauwme NPT
0o 3-% WHEKoS NOAAHM NPONAHTA

O B-part AHHARA NOGE4H MALEAK KM PEIMEHToS

O 4-x nesnsll NOBAYM CY0E XMMpPEaTeHTOR

ABTOMATHHECHDE YNPIENEHKE BXOAHWM (NOANERHAHME YDOBKA]

W ! (N mer & LABNEHAR] YEHTROBEHHEMA HACOCAMMN
ABTOMATHHECHOR YNPIRNSHHE MAKCEDOM B 3ABHOAMOCTHA OT KOHUBHTREWHH NPONaHT.

-

VisualFrac — PumpUnit

YnpasneHwe ogMHOUHOA HACOCHOA YCTAHOBHOR NHEC HOMNNEKCOM YCTAHOBOH,

ABTOMATHHECHOE NOALEPMAHWE PECNO0E WA JABNEHHA.

ABAPHRHOR OTHAKYEHHE NO NPEBEILIEHKID GABNSHKA, B T. 4. NPH cpabatelBaHMKM aamiMKa Ha awnbol
““:" YCTAHOBKE, 3 TAKME N0 BHEWHMM SATYHKAM [YCThE, MaHHGonna).

—  HKoumpoab pabounx pemdmos geMratens, KM, Hacoca BLIcoRono A2BNeHHA

&

VisualFrac - HydratationUnit

ABTOMATHYECKDE YNPABNEHHE NDHIOTOBAEHHEM MHIKCCTH PA3PLIBA £HA NETYR
H ABTOMATHYECKAA Nogaya rencobipaiosatens
[0 4-% AMHHA NOOAYH MHAKME XHMDBArEHTORB
Linit [o3MposaHHe XMMPEArEHTOR NO PACKOAY MMAPITALHOHHOH YCTAHOBHM WAK BreHaepa.

VisualFrac — ChemicalUnit

ABTOMATHHECKOE YNPABASHKEe Nogaqel XMUMPEareHTOB W KOHTPONL COCTOAHHA XHMPEATEHTOE B EMHOCTRX

C! I [0 8-m4 NMHWA NOGAYH MHOKKY XHMPEAreHToS
| lmk |

[lo3MposaHme XMMPEarEHTOR N0 PACKOAY FMAPATALMOHHON YCTaHoBNKM, BNeHaepa ik NobOrD BHEWHETD PACKOAOMEPS

VisualFrac - DataVan

Mepeaaya gaHHBX YAANEHHBM NOALIOBATENAM.

Nepenaqa AaHHBXK B APYTHE Nporpammel AnA obpabomiu: FracPro, Meyer.

BHIyaAM3aUMA SaHHBK — rpadukK, Tabanusl.

CHop gaMMbX OT SONOAHHTEABHLIX JATHHKOB: SABNEHHE, YPOBEHE MUANOCTH M NPONAHTA B EMEOCTAX, BHELMMA PACcXOAOMED M T.4.

HoHTpank Boe yETAHOBO0K.
3anMCk SAHMBIX NPOLUECCA, BOIMOMHOCTS JANMCH SAHHB OT BCEX YCTAHOBOK B aaMH dain
Datta
L¥am |
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220033, beaapyce, 1. MUHCK, yA. Poibanko, 26 E-mail: info@fidgroup.by
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PYIHON3BJIEKAEMDBIE SAITACDHI

T

KAK HAM OCBAUBATD BAXXEHOBCKYIO CBUTY

A.B. HJIBIOIIA, H.B. BOPOHIIOB, ®I'GOY BO dJ'oCyZapCTBEHHBIH YHHBEPCHTET YIIPABICHHU A>3

I.JI. AMBAPIIYMAH, ®TBOY BO <MOCKOBCKHH IOJTUTEXHHYECKHUH YHUBEPCHUTET>

COIT1aCHO JIEr€H/JIE, €IIE HA 3APE YIVIEBOJOPOLHON
3pbl, B cepeanne XIX BeKa, 3HAMEHUTHIN [IOJIKOBHUK
Jperik B Hauaie 4ePHO (HEPTAHON) TUXOPAJIKU B
ITeHCUIBBAHUH B ITIUKY y>KE TOCHO/ICTBOBABIIEMY B TO
BpEMSI B TOPHOM JIEJIE€ TOA3EMHOMY — MIAXTHOMY —
CIIOCOOY JOOBIYU MOJIE3HBIX UCKOMAEMBIX (TIPEXK/IE
BCET'0, KOHEYHO, YIVIA U JKEJIE3HOM PyAbl) 3aABUJL, YTO
«He(Tb HY’KHO 6ypHUTb». M cerogns, crycrsa 6omnee
4EM MOJITOPBI COTHU JIET, TEXHOJIOTUsSI OCBOCHUS U
JIOOBIYH YITIEBOJOPOJOB ITyTEM OYPEHUS CKBAXKHUH
C IIOBEPXHOCTH NOOEJOHOCHO
IIECTBYET HE TOJIBKO IO BCEM
KOHTUHEHTAM, HO U BCE IAJIbIIE
MHOTPYKAETCA B HE(PTETA30HOCHBIE
IJIACTHI C MOPCKUX INIYOUH. [1pu
3TOM HUCTIOJIb3YIOTCA BCAYECKHUE,
WHOT/A [TUKJIONNYECKHUX
pa3MepoB, BECbMa
JIOPOTrOCTOSIIIIHE COOPYKEHU S,
TAKHE KAK HEPTENOOBIBAIOMUE
1aT(HOPMBI U 1AKE TTOJJIETHO-

KOMIIJIEKCHI, PA3MEN[AEMBIE HA
menbgpe CeBepHOro JIeJOBUTOroO
OKeaHa.

Yernexu 6eCIaxTHOrO Coco6a (TEXHOIOT M)
OCBOEHMS U JJOOBIYN HE(PTU U I'd3d CKBAKIHAMU,
KOTOPBIE OyPSATCS C IOBEPXHOCTH, HACTOJIBKO
OECCIIOPHBL, YTO MHOT'HE NPO(ECCUOHAIBI U B
MBICJISIX HE JIOITYCKAIOT, YTO TAKOH OAXOJ MOXKET
HE BITIOJIHE COOTBETCTBOBATH HOBBIM BbI3OBAM B
Hedrerazonooderue. Tem 60J1€€ YTO UMEHHO 3THU
CaMBbIC€ YHCTO CKBA’KHMHHBIC TEXHOJIOTUY ITO3BOJININ
OCYHIECTBUTD TAK HA3BIBAEMYIO CJIAHIIEBYIO
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Pucynox 1 — Junamurxa oc60eHus
u noxazameaneil IKCniayamaruu
APRancrKozo neomanozo mecmopoicoenun
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[encTtemntenbHoO

N TPpagnunoOHHadA
CKBa>XMHHaA TeXHOJ10IN4A
A00bIYKM yrneBOAOPOAOB
CTOJNb YHMBEPCaJibHa,

a ee janbHeunwee
coBeplieHCTBOBaHME U
pa3BuUTme AeyeT NOJIOXKNTb TPasuIHOHHAA CKBAXKHHHAA
OABOJIHBIE OYPOBBIE U JOOBIYHBIE B OCHOBY OCBOEHMS
©a>keHOBCKOW CBUTHI?

PEBOMIOLIMIO, CTABIIYIO OAHOM U3 IPUYUH TOTO, YTO
H4 MHUPOBOH PBIHOK 9HEPI'OPECYPCOB B IIOCJIEAHUE
rojibl B OYKBaJIbHOM CMBICJIE XJIBIHYJI IIOTOK HE(PTHU
¥ T'A32 U3, Ka32JIOCh Obl, HEMBICTUMBIX UCTOYHUKOB,
TAKHX KAK 32JICKU CIAHIEBBIX U JJPYIUX IIJIOTHBIX
HENPOHUILAEMBIX TOPHBIX IIOPO/I.

MOKHO KOHCTATHUPOBATb, YTO K HACTOSIIEMY
BPEMEHHU CJIOXKMJICS [IOYTH HEITPEOAOAUMBINI
CTEPEOTHIL, YTBEPKAAIOMIUH, YTO UMEHHO
JaJIbHENIIIEE COBEPIIEHCTBOBAHUE TPAJANIITMOHHON
CKBA)KMHHOM TEXHOJOTUU OCBOCHUS
U 3KCIUIYATAL MU MECTOPOXKICHUN
YIJIEBOJOPOIOB JOJIKHO OBITh
4yTh JIL HE €JUHCTBECHHBIM U
PELIAIOIM IIPH OCBOCHUH
62>XKEHOBCKOM CBUTBIL, C KOTOPOX
BOT Y>K€ HECKOJIBKO JIECATKOB JIET
CBSI3BIBAIOTCS HAJIEK /bl HA PA3BUTHE
HedTenobuuu B 3an1agHou Cubupu.

Ho percTBUTENBHO I

TEXHOJIOT' U JOOBIYH YITIEBOIOPOIOB
CTOJIb YHHUBEPCAJIbHA, 4 €€
JlaJIbHENIIEE COBEPIICHCTBOBAHNE
U Pa3BUTHE CJIEYET ITOJIOXKUTD B
OCHOBY OCBOEHHSI O25KEHOBCKOI CBUTHI?

TTOUCK OTBETA HA 3TOT HENPOCTOH BOIIPOC,
OUYEBH/THO, JOJIKEH JIEXKATh HA IIEPECECYEHUU
JIBYX IVTABHBIX U3BMEPEHHUH, 4 UMEHHO: CyTHU
TPAAUITMOHHON CKBA)KMHHON TEXHOJIOTUH
HedTEra3oJO0bIYN U KOHKPETHBIX OCOOEHHOCTEH
02KEHOBCKOI CBUTBI TOPHBIX ITOPOJ] KAK HCTOYHUKA
YIJIEBOIOPOAHOTO ChIPbSL.

Ha 3ape apbl He(PTEAOOBIYU JOCTATOYHO OBLIO
y1a4HO BBIOPATH MECTO 3aJIOKEHUS CKBASKHUHBI,
IPO6YPUTH €€ C MUHUMAJIBHBIMU 3aTPATAMU U
MOJIyYUTh (POHTAH HEPTH, YTOOBI yTBEPK/ATh,

YTO MECTOPOXK/ICHHUE OCBOECHO U BBEJICHO B
IKCILTyaTaIUIo. IMEHHO 3TOT IPUHIIUIL, €CIIN
CyAUTH IO NyoauKanusam B CMU, 11 CETO/IHS ABISAETCS
MIPEBATUPYIOIINM B JIEATEIBHOCTU BCEX WU

IOYTU BCEX HEAPONOIB30BATEEH, pAOOTAIOMUX B
3anaanoi CU6HPH, HE3ABUCHUMO OT UX PA3MEPA UJIH
3KOHOMUYECKON BECOMOCTH.

OpHaKo 06 yIepOoHOCTHU NOJOOHOIO
MHPUHIINIIA HEAPOMNOIb30BAHHUS B 9TOM PETUOHE
CBU/IETEIBCTBYET TO, YTO, KAK IOKA3BIBAET
MHOTOJIETHSIS IPAKTHUKA, OCBOCHHE U KCILTyaTaIUs
He(dTEra3oBbIX MECTOPOXKACHU 3/1€Ch IPOXOIUT
4epes psijl CTaAnui U 31anoB. ECTb npo6Has u
ONBITHO-IIPOMBIIIJIEHHAS SKCILIyaTalUs, IEPBAs
ouepe/ib, BTOPasi OYePEb, PAHHSAS, yCTONYUBAS,
TMIO3/TH SIS, 3AKTIOUHTEIbHAS UJTH EIIE KAK-TO
TaM... [IpOIIeCC pacTATUBACTCS HA MHOTHE TO/IBL.

B KOHEYHOM UTOr'€ 3TO IPUBOJUT K TOMY, UYTO B
3anagHoit CU6HPU TAKOH BAXKHEUIINH TIOKA34TEb



3(PPEKTUBHOCTHU, KAK KOIPPHHUIITUEHT U3BICUCHUS
nedpTtu (KMH), 1a’xe Ha MECTOPOXKIECHUAX C
TPAAUIUOHHBIMU KOJUIEKTOPAMU JIJISI CAMOT'O
BEPXHETO HEPTETA30HOCHOTO TOPU30OHTA
(CEHOMAHCKHE 3aJIE3KH Ha TTyorHe okono 1000 m)
CETOJHS HAXOAWUTCS HA YPOBHE (TIO3BOJIMM CEOE
TAK BbIPA3UTHCsA) XKaJIKUX 20—-30%. [Ipy 3TOM

06 OOBOJJHEHHOCTH NPOAYKIIUHU U IPOYUX
CIPENECTAX> PAOOTHI TPAAUIIMOHHBIX, TYCTh
JIa2KE€ U TAK HA3bIBAEMBIX YMHBIX CKBAKIH,
NPOJOJIKUTEIBHOCTH SKCIUIYATALIMH HA

«[IOJIKE» B JKM3HEHHOM IIMKJIE 33/ICHCTBOBAHHBIX
MECTOPOXKIEHUM KaK OBl M HE IPUHATO YIIOMUHATD
BOBCE... A BE[Jb OX KaK CTOUJIO OBl 6ECTIPUCTPACTHO
PacCMOTPETD 3TU BONPOCHL, IOCKOIBKY IIPU
OCBOEHHH TAKOH HEMPOCTON KIaJOBOI HEPTH,
KaK 62°KEHOBCKAsI CBHUTA, KaK ObI CaMa COO0M
Pa3yMEIOIIENCA ABIAECTCA OPUEHTALINS UMEHHO
Ha TPAJUIUOHHYIO CKBAXKUHHYIO TEXHOJIOTUIO
OCBOEHHS U IOOBIYH YIVIEBOAOPOIOB Ty TEM
OypeHHs HEPTEra30BbIX CKBAKHUH TPAJUITUOHHO C
MOBEPXHOCTH 3E€MJIH.

IIpex e BCEro, CIEAYET OTMETUTD, UTO, K
COXKAJIEHUIO, JAKE B MIPO(MECCHOHAIBHBIX
JIMTEPATYPHBIX MICTOYHUKAX U U3[JAHUAX 1O HE(PTH
U ra3y IpUBOAUMAS (DAKTUUECKAA HHPOPMALIHA 1O
HUTOT'OBBIM ITOKA34TEIAM OCBOEHUS U KCILTYATAIUN
HEPTAHBIX MECTOPOXKACHUN (CYUTABIINXCSA HEKOT[A
YHUKAJIBbHBIMH) C IOMOIIBIO TPAJUIITUOHHBIX
CKBa’KMHHBIX TEXHOJIOTUHA OCBOEHUA U JOOBIYU
BO MHOT'OM JIMIIEHA OECIIPUCTPACTHON OLIEHKHU U
OO'BEKTUBHOCTH C NO3UIUM, KAK IIPUHATO CETOAHA
TOBOPHUTD, BOSHUKAIOINX HOBBIX BEI3OBOB.

BosbMeM, K IPUMEPY, JOCTATOYHO XOPOIIO
U3BECTHOE APIIAHCKOE HEPTAHOE MECTOPOXKAECHUE B
BamkopTocTaHe 1], IpOMBIIIJICHHAS 9KCILTyaTAIlH s
KOTOPOr'o 6bljIa HA44Ta (CTPAILIHO CKA34Th)
€IIIE B 1aJIEKOM 1954 rozy. MBI HE pacnioiaraem
CAMBIMH ITOCJIEAHHUMH JJAHHBIMH (TOBOPSIT,

TETIEPDb ATO YKE CTAJIO KOMMEPUYECKOM TAMHON)
JUIS 3TOI'O MECTOPOXKIEHU A, HO TMHAMHUKA
[I0KA434TeJIEN TOBOPUT cama 3a ceos1. ITpu aTomM

1O JJAHHBIM [1] 1a ¥ MHOTUX IPYTI'MX UCTOYHUKOB,
Ha APJTAHCKOM MECTOPOXK/AECHUU B PA3HBIE

TOZbI IIPOBOJUIUCEH KPYITHBIE 9KCTIEPUMEHTHI

M0 OIBITHO-IIPOMBIIIEHHOMY UCIIBITAHUIO
METOJOB YBEIUYEHNA HEPTEOTAAUH, BKIIOYA,

B YdCTHOCTH, JJINTEIBHYIO 3AKAYKY PACTBOPA
ITAB. Besiuce pabOThI IO BHYTPHUILIACTOBOMY
TOPEHMIO — YIAJIOCh OPTAHU30BATh TOPEHUE, HO
M3-34 HAJIMYHUA KUCJIBIX IPOJYKTOB PE3YJILTATHI
OKA434JIUCh OTPULIATEIbHBIMU. JI€IaIUCh HOIIBITKH
UHTEHCU(PUKALIUHN BEIPAOOTKH HEIPEHUPYEMBIX
32I112COB MAJIOMOIHBIX IIJIACTOB ITyTEM
COKpAIIEHUS PACCTOSHUS MEK/TY JOOBIBAIOITUMHU
U1 HATHETATEIbHBIMHU CKBAKUHAMH, IIOJITUMEPHOT'O
334BOIHCHU S, U3MEHEHU I HAIIPABICHUS (DUABTPAITUH,
34KAYKE IeJIC00PA3YIONNX KOMIIO3UITUH U /ID.
OIHAKO PE3YIBTATHI BCEX 3TUX PA6OT OKA3BIBATIHUCH
oTpulaTesbHbIMU. K unciny Hanbosee KpymHbIX
371ECh OTHOCSIT TAKXKE U SKCIIEPUMEHTHI IO

«yCTAHOBJIEHUIO» CYIECTBEHHOM 3aBucumocT KNH }

(XTO 6BI MOT' COMHEBATBHCS?) OT INIOTHOCTU CETKU
JTOOBIBAIONIUX CKBAYKIH.

Jlanee, Kak U3BECTHO, BAXKHEHUIIINM ITOKA3aTEIEM
COCTOSIHUS M Pa6OTOCIIOCOOHOCTH HEPTAHOM
CKBaKHHBI SIBJISICTCS FEPMETUYHOCTD
06Ca/THOM KOJIOHHBI U KOJIOHHBI HKT (HacocHO-
KOMIIPECCOPHBIX TPYH), UTO OCOOGEHHO BAXKHO NPU
MHTEHCUBHOM HCIIOIb30BAHUU 3(P(HEKTUBHBIX
METO/IOB YBEJIUYEHHU S HEPTEOTAAYH U
HEOOXOJUMOCTH IOBBIIIEHH S CPDOKOB CJIYKObI
OTPabATBIBAEMBIX MECTOPOXKACHUI.

O HAKO O6ECIIEYEHNE BEICOKOI HAJIEXKHOCTH U
PaboTOCIOCOOHOCTU TPAJULIMOHHON KOHCTPYKIITUH
HEPTAHBIX CKBA’KHUH, KAK HATHETATE/IBHBIX TAK 1
JIOOBIYHBIX, CETOAHS BXOUT B IBHOE IPOTHUBOPEYNE
C HEOOXOIMMOCTBIO HCIIONB30BATh /11 OOCCIIECYEHHU
BBICOKOHM HE(PTEOTIAYN UHTEHCUBHBIE (DU3HKO-
XUMUYECKHE BO3ACHCTBUS, IEPEIABACMBIE
C IOBEPXHOCTHU 3EMJIM IO CKBAXKUHAM K
OPOAYKTUBHBIM IJIACTAM: BBICOKHE T'HJIPABINUECKHE
JIABJIEHUS IIPU THJIPOPA3PBIBAX IIJIACTOB, KUCJIOTHBIE
06pPabOTKU NMPU3AO0HHON 30HBL, TEIJIOBBIE U
TEPMOXUMUUECKHUE OOPAOOTKU NPOSYKTUBHBIX
IJIACTOB U T.J1. IIpH 3TOM COBEPIIEHHO OYEBU/IHO, UTO
MHTEHCUBHOCTD BCEX 3TUX BO3JEUCTBUU HEYKJIOHHO
YBEJIMYUBAETCS KAK C ITOBBIIEHUEM TPEOYEMON
IJIYOUHBI CKBA’KHH, TAK U C POCTOM UX OOIIEH
OPOTSXKEHHOCTU.

OCOOGEHHO TSAXKEIBIMH HA JIEJI€ OKA3BIBAIOTCS
3KOJIOTUYECKUE MOCIIEICTBUSA TPAJUIIUOHHON
CKBa’KMHHOM TEXHOJIOTUH OCBOEHUS U
3KCILTYyaTAlUH HEPTAHBIX MECTOPOXKIAECHUH B
3anagHor CubMpu, NpeCTABIMIONIEN COOOH
CHJIBHO 3200JIOUEHHYIO HU3BMEHHOCTD C IIEPEXOAOM
HAa CEBEPE B TYH/IPY, HOCKOJBKY B IIPOLIECCE
OCBOEHUS MECTOPOXKICHUI TPUXONUTCS
MNPOU3BOJUTb TUTAHTCKUI O6BEM PA6OT IO
MPOKJIAIKE U OTCHIIKE BHYTPUIIPOMBICIOBBIX
JIOPOT, COOPYKEHUIO HACHIITHBIX OCHOBAHHWH /115
CTPOHUTENBCTBA CKBAXXUH U KYCTOBBIX IVIOMAJIOK,

4 TAKXKE IPOYUX HEPTENPOMBICIOBBIX OOBEKTOB.
JIOCTaTOYHO BCIIOMHHUTD, HAIIPUMED, TEKYITYIO
CUTYAIHUIO C HEKOT/A JIETEHAAPHBIM CaMOTIIOPOM,
yoKe (PAKTUYIECKH BCTYIIUBIINM B 32 BEPIIAIONIYIO
CTAIUIO 3KCIUTYATALINH, S9KOJIOTUYECKHUE TIPENECTH>
TPAAUIIUOHHOT'O OCBOEHHUS KOTOPOT'O OCOOEHHO
HAIVISJTHO BU/JIHBI HA CHUMKAX C BBICOTBI U U3
KOCMOCa (puc. 2). }

Pucynox 2 - Camomaop. Buo ceepxy
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HMMEHHO 3KOJIOTUYECKHUE TTPOOIEMBI U
MOCTEACTBUS «<UHUCTO CKBAXKMHHOT'O» OCBOCHUS U
MTOBBINIEHUSI HE(PTEOTIAYN TPOAYKTHUBHBIX IIJIACTOB,
HAIPUMED, 32 CYET TPAJTUITUOHHOT'O TUAPOPA3PHIBA

(TPIT) MOr'yT CTATh CYLIECTBEHHBIMU IIPENATCTBUAMU

Ha IYTH, OOPA3HO BBIPAXKAACH, «IIJIABAHUS» (DIOTOB
I'PIT (puc. 3) [2] no 3anagHor Cubupu npu
MU POKOMACIITAOHOM OCBOEHUU U IKCILIyaTAIUHU

6aKEHOBCKOU CBUTHL. BoJjiee TOro, MOCKOJIBKY 3a7IEKN

6aKEHOBCKOU CBUTBI HAXOIATCS HA ITTyONHAX,
Jocturaomux 2500-3500 M, MHOTOKPATHO 6yayT
PacTh O6'bEMBI SKCIUIYATALMOHHOI'O OypEeHM,
HEOOXOJUMBIE JJIS IPOMBIIVIEHHOT'O OCBOEHUS
U OKCIUTYATALIMH 3TUX 3AJIEXKEHN, TAK 9YTO MOKHO
ANIPHOPH MPOTHO3UPOBATb BECbMA HU3KYIO
3KOHOMMUECKYIO 3(P(PEKTUBHOCTD TAKOT'O Iy THU.
KaK ITOKa3bIBAET MIPAKTHUKA, JAKeE HA
TPAaJULIMOHHBIX HE(PTAHBIX MECTOPOXKIEHHAX BCE
€llle ABJIAIOMETOCH ITTABHBIM PETMOHOM IO TJOObIYE

HeMTU B CTPpaHE XAHTBI-MaHCHIICKOIO aBTOHOMHOT'O

oKpyra — IOrpsl, HECMOTPA HA 3HAYNUTEIbHBINA
POCT B NOCJIEJHUE I'OABI 0OObeMA OyPOBBIX PA6OT

U MIUPOKO PEKIAMHUPYEMOE KOMIAHUSAMU-
HeJponob3zosareaamu npumenenue I'PIT, 3apesky
OOKOBBIX CTBOJIOB B CKBAKMHAX, CTPOUTENBCTBO
TAK HA3bIBAEMBIX TOPU3OHTAJIBHBIX CKBAXKUH JIJIS
MHOBBINIEHUA HEPTEOTAAYH U T.J., IPOUCXOANUT
HEYKJIOHHOE CHH)KEHHE OO1IeN JOObIYN HEPTU
(puc. 4)

IT03TOMY €CTECTBEHHBIM OOPA30M BO3HHUKAET
BOIIPOC: 4 32 CUET YEr0, COOCTBEHHO I'OBOPHA,
CUTYAIIUA MOXET YIYUIIHUTHCA IIPU IIEPEXOAE K
J0o6b14e HE(PTH HA 60JIEE INTYOOKUX TOPU3OHTAX
Oa’KEHOBCKOI CBUTHI (710 2500-3500 ™) /12 erme ¢
60J1€€ CIOKHBIM CTPOEHUEM HE(PTETA30HOCHBIX
IJIACTOB U CO 3HAYUTEIBLHO 6OIBIIUM
Pa3sHOOOPA3UEM JIUTOIOTMUYECKUX XAPAKTEPUCTUK
IOPOJ;, CBUTHI?

IIpoBeneHHbIN B TOCAEAHUE IOALL B LlenTpe
HedTerazoBbx TeXHONIOru MI'Y num.

M.B. JIOMOHOCOBA KOMILJIEKC I'€O(PU3NIECKUX
UCCIENOBAHUM [3—5 | HOKA3BIBAET, YTO EMKOCTHOE
MNPOCTPAHCTBO NOPOJ 6A’KEHOBCKOIM CBUTHI
ONpeAenAeTCa HECKOIBKUMHU TUITAMU ITYCTOT,
MPUYEM B IYCTOTHOM IIPOCTPAHCTBE CAMOU CBUTEI
U B HUOKHEN €€ IIEPEXOAHON 30HE IPUCYTCTBYIOT
K4K ITOJIBMKHBIE, TAK U (PU3NUECKU CBA3AHHBIE
yIIIEBOAOPOALL. COOTBETCTBEHHO 3TOMY, KAK
YCTAHOBJIEHO ITyTEM 3KCIIEPUMEHTAIBHBIX
HCCJIE/IOBAHUI O6PA3IIOB KEPHA HAKEHOBCKON
CBUTBI, BBIIOJTHEHHBIX C IIOMOIIIBIO XUMHUKO-
OUTYMUHOJIOTUYECKUX, MAPOIUTUYIECKNX 1
NeTPOrpaprUIECKUX METOJOB UCCIIENOBAHUA,
BKJIIOYAsl U METOJ], I'A30BOI XpOMaTorpadu,

B IIYCTOTHBIX IIPOCTPAHCTBAX, CIIOCOOHBIX
OTHABATH HAMOOJIEE IIOJBHXKHYIO (MUI'DALITUOHHYIO)
4aCcTh GUTYMUHOM/IA, TAK HA3bIBAEMBIC

MaJIBTEHBL, 10 60% JIErKOM OABHKHOM €r'o 4aCTH
yaAepKUBaeTCs (6JIOKUPYETCS) aChaIbTEHAMU U
KUCTIBIMH CMOJIAMH (BBICOKOMOJIEKYJISIPHBIMHU
COEMHEHUSIMY OUTYMHHON/A) [6]. Kpome Toro,
MHOTHE UCCJIEJIOBATENIN CUUTAIOT 6AXKEHOBCKYIO
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CBUTY OCHOBHOH HE(PTEMATEPUHCKON TOJIIECH,
KOTOPast UMEET HE(PTETE€HEPALIMOHHBIN XapaKTep
OTJIOKEHUI, HO TOJIBKO B PEJIKUX CydasaX O6Ia1a€T
KOJJIEKTOPCKMUMHU CBOHCTBAMHM.

Kak nokasaHo B [7, 8], aJITOPUTMBI U METOAUKH
MOJCYETHBIX IAPAMETPOB IO OAKEHOBCKOU
CBUTE JJOJDKHBI IPEIyCMATPUBATh BO3MOKHOCTHU
YCTAaHOBJIEHUS HE TOJIBKO OO'bEMOB INOJIBUKHOI
HedTU V1, 06'bEMOB BEICBOOOXKIAEMOH
HedTH — V2, HO M1 OO'bEM TAK HA3bIBAEMOTO
HedTEreHePAMOHHOIO oTeHana V3. 31ech
JK€ COBEPIIEHHO CIIPABEIJINBO YKA3bIBAETCS, YTO
6GaKEHOBCKAs1 CBUTA B LIEJIOM SBJIAETCA HACTOIBKO
HETPAZUIIUOHHBIM OOBEKTOM /I OCBOEHUA
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U pa3pabOTKU, YTO JJIs1 HETO (DAKTUYECKHU

OTCYTCTBYIOT:

— IIOHATHE «3AJIEKDb> C €€ HEIIPEMEHHBIMU
aTpubyTamu — BHK, BHEIIHUM U BHYTPEHHUM
KOHTYpPaMU, IIEPEXOHON 30HOM, 30HOM
MIPEJIEIbBHOTO HE(PTEHACHIIECHUS U T.I1;

— IIOHATHE KOJUIEKTOP/HEKOJUIEKTOP C TOYKU
3PEHUA I'PAHUYHBIX 3HAYEHUI IOPUCTOCTH U
IIPOHULIAEMOCTHU IIPOAYKTHBHOI'O IIJIACTA.

Takoke OTMEUYAETCS, YTO OCHOBHOE BIHSHUE
Ha COAEPrKAHUE YIVIEBOLOPOJAOB U KAYECTBO
34I14COB OKA3bIBAET CTEIIEHDb 3PEJIOCTU TBEPAOIO
OPraHUYECKOI'O BEIIECTBA-KEPOI'€Ha, YTO, 110 HALEMY
MHEHHIO, B KOHEYHOM UTOTE (KaK OyJIET ITOKA3aHO
HUKE) U JJOJIKHO OBITh OJTHUM U3 BAXKHCHIIINX
APryMEHTOB IIPU Pa3pabOTKE MHHOBAITMOHHBIX
IyTEN U TEXHOJIOI'UI OCBOEHUSA 1 IKCIUIyaTALUH1
02>XEHOBCKO CBUTHI. VICXO/s1 N3 IPUBEICHHOM BBIIIEC
Ire0JIOrMY€CKOM MOJEIIN, IIOCTPOECHHON HA OCHOBE
YHOMSAHYTBIX BBIIIE UCCAEAOBAHUN, B HACTOALIEE
BPEMS IIPEIATAETCA CAEAYIOM A (3AMETUM, KaK OBI
€IMHCTBEHHAS UJIM CAMO COO0M PA3yMEIONASICS)
KOHLIENLIMA OCBOEHHUSA 1 IKCIUIyaTALUH1
Oa’KEHOBCKOI CBUTHI B 3anaJTHOU Cubupu [9].

Bo-1niepBbIX, IPOU3BOAUTCA IIPOTHO3 U
BBIJICJICHUE 30H IUIOMATHOM U PEPEHIINATBHON
NPOAYKTUBHOCTH ITyTEM ITOJCYETA U OLIEHKN
pecypcHOIT 62361 HEPTHU OAKEHOBCKOI CBUTHI 11O
HECKOJIBKUM THUITAM OO'BbEMOB:

— IO OOBEMY HOABUKHON HE(PTH, BKIIOUAIOIIEH
3aMaChl U PECYPCHI NEPBOTo TUIA. K 3amacam
MIPEIATAETCA OTHOCUTD OO'bEM MOABUKHOI
HePTH, IPUTOKHU KOTOPOU MOI'YT ObITb [IOJIy4YE€HBI
B PE3Y/IBTATE UCTIBITAHUH MJIN ONIBITHOMN
KCIIYATAUU O€3 CIIEIUAJIBHBIX BO3JCHUCTBUN Ha
IIPOAYKTUBHBIN IIACT. K pecypcam nepBoro Tuma
MIPEJIATAETCA OTHOCUTD OO'BEMBI IOJABHUKHOM
HePTH, JOTIOJTHUTEIbHBIE IPUTOKH KOTOPOX
MOTYT OBbITB ITOJIYYEHBI U3 IIJIACTOB TEXHUYECKHU
CTUMYJIMPYEMBIX «KOJUIEKTOPOB> CBUTHI IIPH
OCYIIECTBIEHNH I€0JIOTO-TEXHOJIOI'MYECKUX
MEPONPUATHUL;

— 10 OO'BEMY BBICBOOOXK/IAEMOM HEPTU (PECYPCHI
BTOPOTI'O TUIIA) — IIPEACTABIISAIOT COO0ONI
COPOMPOBAHHEIE YIVIEBOAOPO/BI U 3AII€YATAHHYIO
UMH CBOOOJHYIO HE(PTH;

— I10 OO'BbEMY «CUHTETUYECKON» HEPTH (OCTATOYHBIN
F€HEPALMOHHBIN IOTEHIIUAIL), IPEACTABIAIONIEN
€cO6011 06'bEMBI HEPTH, KOTOPBIE MOXKHO ITOJIYYUTH
IIPU JECTPYKLIMU KEPOTr'eHA (PECYPCa TPETHETO
TUIIA).

BO-BTOPBIX, BBIJEIAIOTCA YIACTKH (30HDL),
Haubo0JIeE U HANMEHEE IIEPCIIEKTHBHBIE JJI
IKCIUIYATALMOHHOI'O OYPEHMUS IIPU CYIIECTBYIOIUX
TEXHOJIOI'USX JOOBIYU HEPTU. 30HBI C HANOOJIbIIEH
OXXUAEMOU IPOAYKTHBHOCTBIO PEKOMEHYIOTCS
K Pa3pabOoTKeE B IIEPBYIO OYEPE/LB, 4 30HBI C
HAMMEHBIIIEH IPOJYKTUBHOCTBIO PEKOMEHYIOTCS K
Pa3pabOTKE IOC/IE CO3AHUS U YCOBEPUICHCTBOBAHUSA
TEXHOJIOI'MH I10 IOObIUE CBsI3aHHbIX YBC 1
HE(MTHU 13 3aKPBITHIX IIOP. /1715 30H C BBICOKHUM

OCTATOYHBIM I'€CHCPAITMOHHBIM IIOTCHITUAJIOM }

OPraHHUYECKOI'O BEMIECTBA U OOIBIIUM OO'EMOM
(PU3UYECKU CBSI3AHHBIX YITIEBO/IOPO/IOB HEOOXOANMO
Ppa3pabaTeIBATh HOBBIE CIIOCOOBI IOJTYYEHU ST HEPTH.

OJHAKO NPUHATHE 3TOH KOHIIETITUH OCBOECHHU
U AKCIUTYATALIUH YTTIEBOJIOPO/IOB OAKEHOBCKOM
CBUTHI B 3amagHoOU CUOUPH, Ja © MHOTUX IDYTUX
MECTOPOXK/AECHUN 1 UICTOYHHUKOB HETPAAUITMOHHBIX
YIJIEBOJOPOJOB B IPYIUX PEIHOHAX POCCHUIICKOI
defepanu He IPOCTO HATAJIKUBAECTCA HA OOJIbIINE
TPYJHOCTH YUCTO SKOHOMHUYECKOT'O TOPSIJIKA,
HO U (4TO €IIIe 60JIEE BAXKHO) (PAKTUIECKU OyJIET
KOHCEPBUPOBATB C YCYT'YOJIEHUEM B OTPULIATEIBHYIO
CTOPOHY TEXHOJIOTUYECKUE HETOCTATKH,
OPraHHUYECKU NPHUCYIIUE TPAJTUITUOHHBIM
(CYILIECTBYIOIIUM) TEXHOJIOTUSAM OCBOCHUS U
3KCILTYyaTAIIUH MECTOPOXKACHUN YITIEBOJOPOJHOIO
CBIPBSI 1 KOMIIJIEKCHOMY OCBOEHUIO U
UCIIOJIb30BAHUIO HEZD B IIEJIOM.

DAKTUYECKH, KAK MBI BUJJUM, TIPEJIATACTCS
METO/] WU TEXHOJIOTUYECKUH MOJXO0J OCBOCHUS
Y 3KCIUTYATALUHN 6AKEHOBCKOM CBUTHI,
KOTOPBII €I11€ HE TAK JABHO HA3bIBAJICA Y HAC
«AMIEPUATUCTUYECKUM HJIN XUITHUYIECKUM»>
CIIOCOOOM IKCILIYATALUU MECTOPOXKIECHUT
MOJIE3HBIX UCKOIMMAEMBIX, IOCKOJIBKY OH
MOPEANONATAET MTOUCK U U3BATUE HANOOJIEE JTAKOMBIX
KYCKOB ITUPOT'4d B BUJIE TAK HA3bIBAEMBIX 34I114COB
(MOABMKHOI HE(PTHU) K OPUEHTALUIO HA TO, UTO,
OBITb MOXET, KTO-TO W KOTZJA-TO B MOCIEAYIOIIEM
JIOOYAET U3 3TOU CAMOI CBUTHI HE MeHee 70%
OCTABUIETOCH YIVIEBOJOPOJHOIO ChIPbS B BUZIE
PECYPCOB U F€EHEPAITMOHHOTO NTOTEHITHAIA. OJHAKO
JAJIEKO HE (PAKT, YTO U3 6AKEHOBCKUX OTIOXKEHUN
MOYKHO OYZIET B34Tb XOTs O6bI IPECIOBYTHIE 20—30%
3TOM MOJBU>KHOU HE(PTH, KAK 3TO CETOJIHS UMEECT
MECTO OBITh, HAIIPHUMED, /I «<[IOYTHU BEIPA6OTAHHBIX>
CEHOMAHCKUX HEPTETA30HOCHBIX 3aJIEKEN XaHThI-
MaHCHUHUCKOI'O aBTOHOMHOI'O OKpyra — IOrper B
3anaaHot Cubupu (puc. 5).

Bcenencreue 3Ha4NUTENBHO OOIBIICH ITTyOHUHBI
02’KEHOBCKOI'O TOPHU30HTA, OCOOEHHOCTEN
U CJIOKHOCTHU ITYCTOTHOI'O MIPOCTPAHCTBA }
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OPOAYKTUBHOTIO INIACTA, MTOBBIMIEHHOU ITTMHUCTOCTH
U (KaK CJIECTBUE) BBICOKOU I'HIPO(OOHOCTH,
4 TAKOKE HAJIMYUSA PAAA APYTUX OCIOXKHAIOMUX
(PaAKTOPOB U OTIIUYUTEBHBIX OCOOEHHOCTEH
TOPHBIX IOPOJI ITOU CBUTHI TOOOHOE €/1BA I
BO3MOJKHO B IIDUHLIUIIE. BO3bMEM, HAIIPUMED,
XOTs 661 TOT ke ['PIT KaK OHY U3 «T'OJIyOBIX
(pHIIEK> CIAHIIEBOX PEBOJIIOLINH, KOTOPYIO EIIIE U
CErofHsA KOe-KTO HA3bIBACT «<BOT-BOT CAYIOIINMCS
y3bpIpem». C OIHOM CTOPOHBDI, KAK yTBEPXKIACTCA B
[6], B MCCIEMOBAHHBIX PETMOHAX TEOXUMHUUECKHE
MAPAMETPBHI B OTIOXKEHUAX OA°KEHOBCKOH CBUTHI
pacnpeieneHsl 601ee NI MEHEE PABHOMEPHO, UTO
CBSI3aHO C «<MOHO(DAIUATIBHBIMH OTHOCUTEIBHO
IJIYOOKOBOJHBIMH YCJIOBHAMH OCa/IKOHAKOIIJIEHUS
B 6AKEHOBCKOE BPEMSI». DTO yKE CaAMO IO cebe
JIEJIAET BECbMA COMHUTEIbHBIMU MTOITBITKHA IIOUCKOB
CKOIIEHWH JIETKOU MOJABHKHON HePTU. C IPYroi
CTOPOHBIL, HE MEHEE MTPU3PAYHBIMU OYAYT U MOIBITKH
UCKYCCTBEHHOI'O (3a cueT I'PIT) HOBbIIEHM A
IOPHUCTOCTH 1 IIPOHULIAEMOCTH. [I€JI0 B TOM, 4TO
IIOPOBOE IIPOCTPAHCTBO IPOAYKTUBHOI'O IIACTA
CBUTBDI, KAK [IOKA34HO B [9], COLEPKUT: «OTKPBITHIE,
COOOHIAIONIUECH MTOPBI, 3AIIOJTHEHHBIE TOJIBMKHON
HE@TBIO; 3aMKHYTBIE ITOPBI, 3AHATBIE CBOOOTHONU
HEPTBIO; CODOUPOBAHHBIE YITIEBOJOPOIHBIE
COENUHEHUA HA IIOBEPXHOCTH ITOP, BOAY,
COPOHUPOBAHHYIO HA MOBEPXHOCTH INTMHUCTBIX
MHHEPAJIOB ¥ T'HIPO(MHUIIBHBIX KATTUJIIAPAX>, 4 B
11€JIOM IOPOABI OAXKEHOBCKUX OTIOKEHUH O0IaJAI0T
U MOBBIIIIEHHBIM COIEPXKAHUEM KeporeHa. Kpome
TOT'O, CAM PO YKTUBHBIN IIJIACT UMEET HE TOJIBKO
OTHOCHUTEIBHO HEOOJIBIITYIO MOIHOCTbD, HO €IIIE U
ABJIAETCA CJI0KHO IMTOCTPOEHHBIM. B 9THUX yCIIOBUAX
CO3JJAHUE B JOCTATOYHO ITTy6OKO 3aJIETAIOIEM
NPOAYKTUBHOM ILIACTE ITyTEM OyPEHUA CKBAXKUH
C IIOBEPXHOCTH 3€MJIH BBICOKOI(P(PEKTUBHONU
HArHETATEIbHO-CTUMY/IHUPYIOIIEN U APEHUPYIONIEH
CUCTEMBIL, [1a ¥ IPOCTO ocyiecTsiaeHue 'PIT n
MOBBIIIEHNE KO3(PPUIINEHTA OXBATA CKBAKUH,
CTAHOBUTCS BECbMA U BECbMA ITPHU3PAYHBIM.

Bpsz 11 31€Ch CTOUT CEPBE3HO IOKA3bIBATD,
4TO CETOJHA, KOI/IA NBITAIOTCA HAMETUTD ITyTH
PEHTA6ETBHOIO OCBOEHU A YHUKAIBHBIX 3AI1ACOB
YIJIEBOAOPOAHOTO ChIPbA, IIPEXKE BCETO JOOBIYU
HePTH, U3 6AKEHOBCKOM CBUTHI TOPHBIX IIOPOJ,
B 3anaiHON CHOUPH, UCTIONB3YA IIPU 3TOM
TPAJULMOHHYIO TEXHOJIOTUIO CTPOUTENBCTBA
He@TEra30BbIX CKBAKHUH C IIOBEPXHOCTHU 3EMJIM, TO B
CBOEM PACIHOPSKEHUU UMEIOT (DAKTUYECKU BCE TOT
JK€ APCEHAJI CIUIOIIb U PAJIOM HEYAAYHBIX CIIOCO60B
U IIPUEMOB O6PA6OTKH IPOAYKTUBHBIX IIJIACTOB C
TPaJULIMOHHBIMHU KOJUVIEKTOPAMU, KOTOPbIE CAMH
I10 C€0€ HE AAI0T KAPJUHAJIBHOI'O IIOBBIIICHHU S
HedTeoTaaun. M HE B 3TOM JIM OCHOBHAS [IPUYHUHA
MHOI'OJIETHUX HEYJ A4 U BECbMA JOPOI'OCTOAIINX
MONBITOK MOJIYYUTH OA’KEHOBCKYIO HE(DTh B
IIPOMBIIJIEHHBIX MacIITa6ax? J1a U MOI'yT 11
CaMU IO ce6€ MHOT'OYUCJIEHHBIE CYIIECTBYIONTHE
CHOCOOBI 1 TEXHOJIOTMU OOPA0OTKU IPOYKTHBHBIX
IJ1IACTOB O6ECIIEYUTD ACUCTBUTEIBHO IIPOPBIBHBIC U
PEBONIOLIMOHHBIE, OTBEYAIOUE TEXHOJIOI'MYECKUM
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BO3MOKHOCTIM X XI B€Ka HOAXO/bI K JOObIYE
YIJIEBOJIOPOZHOTO CHIPbS, IIPEXKE UEM OHO «CTAHET
YK€ HUKOMY HE HY>KHBIM», KAK 00 3TOM HHOI7IA
MIPUXOAUTCS CIIBIIIAT?

BMecTe ¢ TeM, KaK MOKA3bIBAIOT HAIIIU IPOPAOOTKHU
nuccnegosanud [10-19], ja 1 BCsa UCTOPUS PA3BUTUSA
T'OPHOI'O J€JId, CEI'OAHSA €CTh BCE OCHOBAHUSA
T'OBOPHUTB O TOM, YTO BO3MOKHBI U IPYTUE, TPUYEM
HE IIPOCTO AJITEPHATUBHBIE TPAAULIMOHHOMY
YHCTO CKBAXKUHHOMY IIOJXOAY K OCBOCHHUIO U
IKCILTYyaTAIIIH OTIOXKEHUM OA’KEHOBCKOH CBUTHI
METO/IbI, HO U OJIXO/IbI, KOTOPBIE B MAKCUMAJIBHOM
CTENEHN UHTETPUPYIOT B C€6€ BECh MUPOBOI ONBIT
U1 BO3MOKHOCTHU BCEX OCBOEHHBIX U, MOKHO CKA34Th,
BEKAMH OTPAOOTAHHBIX B TOPHOM JIEJIE TEXHOJIOTUH
JIOOBIYM OJIE3HBIX NCKOMMAEMBIX, BKIIOYAS],
pa3yMeeTcCs, U COBPEMEHHBIC (TPAAULIMOHHLIE)
CKBaKMHHBIE CIIOCOOBI OCBOEHUS U OTPAOOTKU
MECTOPOXACHUN YITIEBOAOPOIHOI'O ChIPbS.

Peub U/IET O TAK HA3BIBAEMBIX MTAXTHO-
CKBaKMHHBIX TEXHOJIOTUAX OCBOEHU S
U 3KCIUIYATAL MU IVIACTOBBIX 3AJIEKEN U
MECTOPOKACHUH I10JIEZHBIX UCKOIIAEMBIX,
06€eCEeYNBAIOINX HA MTHHOBAIIMOHHOM YPOBHE U
HE HA CJIOBAX, 4 Ha JIeJI€ KOMILJIEKCHBIN ITIOAXO0 K
BOBJIEYEHHUIO B PA3PAOOTKY TPYJHONU3BIEKAEMBIX
34MaCOB U PECYPCOB HEPTHU U I'a3d, K KOTOPBIM,
0©€3yCI0BHO, LIEJTUKOM Y HOJTHOCTBIO OTHOCATCS
U OTJIOKEHUS 6A’KEHOBCKOM CBUTBL. OCHOBHBIM
KOHLENTYAJIbHO-METOANYECKHUM IIOJIOKEHUEM
(CUCTEMHO-TEXHOJIOTMYECKUM IIPUEMOM) TAKOI'O
MHHOBALJMOHHOI'O IIOA X0/ ABJIAECTCA CICAYIOMNN
MIPUHIIMUIL: BCKPBITHUE U IIOATOTOBKA K OTPA6OTKE
OPOJAYKTUBHBIX IVIACTOB OCYIIECTBIISETCA C
MOMOMIBIO MAXTHBIX CTBOJIOB U ITOA3EMHBIX TOPHBIX
BBIPAOOTOK, 4 U3BJICYEHUE LIEJIEBBIX IPOJYKTOB
U3 IPOAYKTHUBHBIX IIJIACTOB HE(PTETA30HOCHBIX
3aJIEXKEN BEAETCS COOTBETCTBYIOMUM OOPA30M
MHOJATOTOBJIEHHBIMH BBIEMOYHO-TOOBIYHBIMU
OJI0KaMH — CTOJI0AMU C ITOMOIIBIO BCETO APCEHAA
COBPEMEHHBIX CKBA)KMHHBIX CLIOCOO0B U
TEXHOJIOI'UI O6eCTIEYeHUA HEPTEOTAAUN ITyTEM
OypEHUS CTUMYIHPYIOMIUX U JOOBIYHBIX CKBAKUH
(M/1JIK UX CUCTEM) U3 ITIOA3E€MHBIX TOPHBIX
BBIPAOOTOK.

B njesiom B OCHOBE IIpeIaraeMoro Hay4Ho-
METOJUYECKOTO NOAXO/1A JIEXKUT HEOOXOAUMOCTD U
peanbHas BO3MOXHOCTD CO3/IaHHUA B IPOJYKTUBHBIX
MJ1ACTAX BBICOKO3((PEKTUBHBIX U IOJTHOCTBIO
YIPAaBIAEMBIX JPEHHUPYIONIUX CUCTEM 34 CUET
IIAXTHOI'O BCKPBITUA IPOAYKTUBHON 34JIEKH
U MO IOTOBKH TOPHO-TIOATOTOBUTEIBHBIMU
BbIPA6OTKAMHU BBIEMOYHBIX OJIOKOB (Y4aCTKOB)
IJ1ACTA 15 TTIOCJIETYIOLIEH CKBAXKMHHOM JJOOBIYN
YIZIEBOJOPOAOB. BaXKHENIITNMU COCTABIAIOIIMMN
TAKOTI'O ITOJXO/A ABIAIOTCH:

— pa3paboTKa M UCIIOIb30BAHUE
3HEProaPPEKTUBHBIX, PECYPCOCOHEPErAIOMNX
1 6€30MACHBIX CITIOCOOOB U TEXHOIOI U
BO3JEUCTBUA HA IPOJYKTUBHBIE IIACTHI,

— 06ecneYeHue MOJTHOU YTUIN3AI NN U
3P (PEKTUBHOE UCIIOAB30BAHHUE ITOIIYTHBIX



HEPTAHBIX I'A30B JIJIS1 IPOLIECCOB U3BJICUYCHUS
YIJIEBOAOPOJOB U3 NPOAYKTHUBHBIX IIJIACTOB U
IIPOU3BOJCTBA ANEKTPUIECKOU SJHEPTUH JIJIS
3HEPTOCHAOKEHU S CO3ABAEMBIX ITOA3EMHBIX
(IIAXTHO-CKBAXKMHHBIX) QHEPIOTEXHOJIOINYECKUX
KOMIIJIEKCOB, 4 TAK)KE MAKCUMAJIBHO MOJIHOE

U1 KOMILJIEKCHOE UCIIOJIb30BAHUE BCEX
COCTABJIAIOIMUX (KOMIIOHEHTOB) IPOAYKLINHN
CKBAKMH;

— MAaKCHUMAJIBHO IIOJIHAS OPUEHTALINS HA HAUboIee
OTPabOTAHHBIE TEXHOJIOTUU U OOOPYJOBAHUE
TOPHOI'O IPOU3BOJCTBA,

— 0b6ecnedeHue SKOJIOIHYECKOM YUCTOTHI,
06€30IMACHOCTH U CHUJKEHHUE YA3BUMOCTH
TEXHOJIOTMYECKUX KOMIIJIEKCOB U IIPOU3BOJICTB
IIPY OCBOEHUU U KCIITYATALUU B CJIOKHBIX
YCIIOBUSAX 3AITACOB U PECYPCOB HEPTU U
ra3a HE3aBUCHUMO OT UX T€EHETHYECKOTO
HNPOUCXOXKAECHUA, CTAAUN U ITyTEN MUT' DALY,
CTEMNEHHU MOJIBHIKHOCTH, CBA3AHHOCTH U 3PEJIOCTHU
YIJIEBOAOPOJOB, YTO B KOHEYHOM HUTOTE U 6yIeT
OIPEJENATD, HACKOJBKO JJOITO B CTPATErHYECKOM
IUIAHE YIVIEBOJOPOAHAA SHEPTETUKA CMOKET
VAEPKUBATD CBOU ITO3UIIMU B COBPEMEHHOM MHUPE.

B 3aK/II04EHHE MOXXHO TAKXKE YKA34Th, YTO UMEHHO

IIAXTHO-CKBA’>KUHHBIE TEXHOJIOI' MU ITO3BOJIAIOT B

npuHLHIeE 3PPEKTUBHO PEMUTD IPOOIEMBI MHOIMX

YoKE CYUTAIONUXCA TTOJTHOCTBIO BBIPA6OTAHHBIMUA

HEPTAHBIX MECTOPOXKJCHUN C TPAJUIITMOHHONU

HEPTBIO, COAEPKAIMUX B CBOEH CTPYKTYPE HE

TOJBKO 3HAYUTENBHBIE OO'BEMBI OCTATOYHBIX U

HEU3BJIEKAEMBIX CYyIIECTBYIOIIUMH CIIOCOOAMU

YIJIEBOAOPOJHOTIO CBIPhS, HO TAKKE U IPOJYKTUBHBIE

IJIACTBHI C TSKEJION U BBICOKOBSI3KOM HEPTHIO. DTO

CaMO TIO CeO€ MAPAJIIENBHO C 33/1a9€ OCBOECHUA

Oa’KEHOBCKOI CBUTBI KPDAMHE BAKHO [/ BCET

SKOHOMMUKH 3anagHoi Cubupu. ©
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M a méﬁ A Tonbko opuzuHansHele 3andyacmu!
" Tonbko npogeccuoHanbHbie yeayau!

Komnanusa «MawOian»
(Poccuiickaa ®egepauns) —
ohuymaneHbIn NpeacTasuTens no
CEPBIUCHOMY 0BCnyXUBaHWUIO
obopynosaxus C3A0 "OUOMALL"
(Pecnybnuka benapycs).

OcHOBHbIE HalK ycnyru 3To:
+ [apaHTuiHoe 1 nocnerapaHTMMHOE 0DCNyXMBaHue
obopygosaHus npoussogctea C3A0 «duamaly,

+ [lpoBeeHue nycko-HanapouHbIx pabot u obyyeHne
CneunanucToB 3akasumka;

+ [poBeaeHwe pabot no kanuTanbHOMY PEMOHTY U
MOJEpH13aLImu 0BopyaoBaHNs;

* [ocTaeka beamydToBON ANMHHOMEPHOW TPYObI;

» [ocTaBka OpUrMHanbHbIX 3aNacHkIX YacTen,
WMMOPTHON KOMMAEKTALMM W PACXOAHbIX MaTep1anos
NS KoNTHBUHIOBOrO, HarHeTaTenbHoOro U a30THOTO
obopynosaHus, a Takke obopyaosanua ana [P,

C perMoHanbHoro cknaga B r. CypryT.

MbI roToBbLI OpraHnM3oBaTh
AOCTaBKYy KOMMNAEKTaLumu co
cknaga B mwboe yaobHoe ans
Bac mecTo B KpaTt4yauwue
cpoku!

www.mashoil.ru Podausi; T1001T, i Mocksa

MNemkesckni nep., g. 5, cTp. 1, oduc 224
OTAOEN NPOOAX Ten. +375 (29) 664-74-04
+7 (916) 965-81-01
CKNAO e r. CypryT E-mail: sales@mashoil.ru

yn. BypoBsans, a. 6, 1 aT. OTOEN CEPBUCA Ten. +375 (29) 638 03 54
Ten. +7 (922) 256-59-89 +7 (985) 423-18-57
KonecHuk AnekcaHgp
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ROJIOHKA YJIEHA PE

IO.A. BAJTAKHPOB,
I.T. H., Ipodeccop, akageMuK
MeXayHapOAHOH aKaJEMHH HAYK

BBICIIECH IIKOJIBL

Camopezyaupyemawiii
nponnanm

B HE(PTEra30NPOMBICIOBOM ITPAKTUKE J1A2KE
MEJIKHE OIMTUOKU CIIOCOOHBI IPHUBOAUTD K OOJIBIIUM
HenpusaTHOCTAM. Kak ussectHo, npu I'PIT 1y1a
3aKPEIJICHUA CO3JaHHOM TPEUHBI IPUMEHACTCA
PACKJIMHUBAIOLIUY AT'€HT. B €ro KayecTse Ha 3ape
PAa3BUTHUSA TEXHOJIOI'MU UCIIOIb30BAJICA IIECOK. [To3K€e
CTAJIU IIPUMEHATD IIPOIIAHT, U3IOTOBJICHHDBIN U3
MaTE€PUaJIA, 10 TBEPAOCTHU PABHOI'O KOPYHAY WU
CIIABY TUIIA «COPMAKT> (COOMPATEIBHOE HA3BAHUE
PAA JINTBIX TBEPABIX BEICOKOYITIEPOAUCTBIX U
BbICOKOXPOMMUCTBIX CIZIABOB Hd OCHOBE JK€EJI€3a C
BBICOKUM COAEPKAHUEM HUKEJIA U KDEMHUSA).

Ecnu nponnaHT, U3roToBNEHHbIN 13
rPaHyNMPOBAHHOIO MarHus, Bopyr
Mo pa3Mepy oKaxeTcs bonblue

pa3mMepoB caMmou TpeluHbl P,
OyneT AOCTaTOYHO YMEHbLUNTD
pa3mMepbl FPaHys cnabbiM pacTBOPOM
CONAHOW KNCNOTBbI.

W XOTS TBEPABINA IPOMITAHT ObLI HAMHOT'O
IIPOIrPECCUBHEE IECOYHOM KOMIIO3ULINH, HA
MEPBBIX TAINAX €TI0 IPUMEHEHHN A BO3HUKAJIO
HEMaJIO0 NpoodaeM. HempusaTHbIE MOMEHTHI ObLIN
BBI3BAHBI TEM, UTO B CJ1y4a€ Y3KOM TPEIINHDI
I'PaHyJIBl IIPOIIIAHTA HE MOIJVIU B HEE BONUTU. B CBA3MU
C 3TUM NPUXOJHUJIOCH IIOCIE TPON3BOACTBA ['PIT
NEPEXOIUTD Ha IIOA3EMHDIN MJIM KAIIMTA/IbHbIN
PEMOHT CKBA’KUHBI C LI€JIbIO BTOJIKHYTh TBEPABIA
MNPOMITAHT B TPEMUHY. byleM OObEKTUBHEL K
HACTOALIEMY BPEMEHM CIIELIMAINUCTDI C JAHHOU
npo6aeMO ClIPaBUMUCH. OHAKO, BO3MOKHO, TAKHX
CJIOKHOCTEN U HE BO3HUKJIO OB, €CJIH ObI IIMPOKOE
PaCcIpOCTPAHEHUE IOy YUJI CAMOPETYJIUPYEMBIH
MIPOIIAHT.

CaMoperynmMpyemMbli HPOINAHT U3IOTOBJIEH
W3 TPAHYJIMPOBAHHOI'O MATHUS, U3BECTHOI'O
CIIENUATHUCTAM HEPTETA30BOU OTPACIIH €IIIE C
19-ro Bexa. [IprupOoaHbIN MATHUA JABHO JIPYXKUT
HEPTAHUKAMHU, IOCKOIBKY OH OXOTHO BBIIIOJIHAET
pa3IUYHbBIE 3319 1.

Eciiu mponnanT, n3roTOBJICHHBIN U3
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IPaHYJIUPOBAHHOIO MATHU, BAPYT IO PA3MEPY
OKaKETCS OOJIBIIE PA3MEPOB CAMOU TPEMIVHDI

I'PIT, 6yieT JOCTATOYHO YMEHBUIUTD PA3MEPHI
I'PAHYJ CJIA0BIM PACTBOPOM COJIAHOM KUCJIOTHI,
HATHETAEMBIM CKBA’KHUHY, WJIH B KDAUHEM CJIy4dae
MPU OTCYTCTBHUU WJIN HEKEJIAHUHU 3ATPA3HATD
CTBOJI CKBAKMHBI KUCJIOTOU IOCTATOYHO OYIET
MIOMECTUTD CAMOPETYJIUPYEMBII IIPOIIIAHT B KUCTYIO
Cpeay JKUJIKOCTH CKBAXKMHBL. Elle pa3 oTMeTHM,
YTO IIPUPOAHBIN MATHUH XOPOIIO U3BECTEH
CIEUAINUCTAM HEPTETA30BOU OTPACIIH, YTO MOKHO
HOATBEPAUTD U3/JAHHBIM HAYYHBIM TPYAOM [1].

JINTEPATYPA
1. banakmpos K0.A. N36paHHoe. — Knes: fapaHT cepBuc,
2001.-Tom 1.

O zuopopa3ipwise
naacma

Ceronnsi I'PIT npebbIBaeT B OPEOJIE CBOEH CIIABBI,
IIOCKOJIbKY IIPAKTUYECKU KAXK/bIH IIPOBEJCHHBIN
TUAPOPA3PHIB 3aBEPIIACTCA ITOTYyYEHHUEM OOJBIIOIO
IIPUTOKA YIJIEBOJOPOAOB.

Ho umenHO cerygac, koraa I'PIT Tak 61ucTaTesieH,
CJIEAYET 3ayMAaTbCs O TOM, YTO 3TA TEXHOJIOIUA
PHCKYET OKa3aThCA B YUCJIE TEX CIIOCOOOB
MOBBIIIEHU A IPOU3BOAUTEIILHOCTU CKBAKUH,
KOTOPBIE 3aHUMAIOT CPEAHIOI CTPOYKY B PEUTHHIE
3(PHEKTUBHOCTU.

HepnocraTok cerogHsmHen TexHoaoruu I'PI1
3AKJIIOYAETCA B TOM, YTO OHA IIO3BOJIAET IOy YUTD
TOJIBKO OJHY TPEIIHHY WU KAHAJI I IIPUTOKA
YIVIEBOLOPOAOB. M € 3TOM TOYKM 3pEHUA TEXHOIOI' A
npousBoacTsa ['PT1 10/5kHA OBITE YIy4YIIEHA.

Pa3paboTaHHbIE HAMU TEXHOJIOI'MH IPOU3BOACTBA
I'PIT nO3BOMAIOT HA HPOTAKEHUU AJIUTEIBHOIO
BPEMEHU OCJIE IIPOBEACHU S IIPOLIECCA IIOJIYYATh
OOJBIION TPUTOK HE(DTU MJIM I'a3a. B mpe/iraraemort
TEXHOJIOI'MH B PE3Y/IBTATE 3aBEPILICHM S IIPOLIECCA
I'PIT momy4yaeTcs He OAWH KAHAJI WA IIENb 114
IIPUTOKA YITIEBOAOPOLOB, 4 HECKOJIBKO. OTCIOAa
CTAHOBUTCA NOHATHBIM, YTO TAKasA TEXHOJIOT' U OYAET
rapaHTUPOBATh 3HAYUTEJIBHYIO IIPHUOABKY ICHEKHBIX
CPENCTB 32 OAWH Iporecc nposeaennoro I'PIT. Ho ato
eme He Bee. [Ipearaemble TEXHOJIOI'MH ITO3BOIAT
OKMBHUTb PAOOTY MHOTHUX JJINTEJIBHO JEUCTBYIOMUX
CTAPBIX CKBAXKUH.

Kak nnpaBuiIo, B CHCTEME Pa3pPabOTKH HEPTIAHBIX
MECTOPOXKJEHUI IPU NIEPBUYHOM BCKPBITHH IIACTA
HE BCE [MHUKU ITO KAPOTAKHOM JUATPAMME BBOJAATCS
B Pa3pabOoTKy, IPEATIONATAETCH, UTO K OCTABIIUMCA
3aracaM HeOTH U I'a32 MOKHO OyZIeT BEPHYThCS
HECKOJIBKO NO3Xe. I10 3TOM NpruYnHe NPOBEICHNE
TUAPOPA3PHIBA HAJIO IJIAHUPOBATD, IPEABAPUTEIBHO
HaMedas T€ NTYOUHBI B IPOCTAUBAIOMEN CKBAKIHE,
KOTOPBIE CIIEAYET OKUBUTb IPUTOKAMU HE(PTHU
U rasa. [eosoru ¥ CrnenuanucTol 3HAIOT, YTO
BCET/1a UJINU ITIOYTH BCETA PAJJOM C 6OIBITUMUA
pe3epByapaMHu YIVIEBOAOPOJOB PACIIOIATAI0TCSA
TAKHE IIPOIYIIEHHBIE OOBbEKTHL. BOT OHU 1



JIOJIKHBI OBITD B IIEPBYIO OYEPEb IPETYCMOTPEHBI
JUIA rtaHuposanud I'PIT B ferCcTByIOIUX U
OPOCTANBAIONUX CKBAKHHAX. OO0 3TOM 51 TOBOPIO
OTOMY, 4TO I'PIT, KaK IPaBUJIO, IPOBOAAT CPA3Y
nocJjie 6ypeHUs HOBBIX CKBAKWH, YTOOBI IOATBEPAUTD
HEOOXOAUMOCTDb IPOBEJEHHOT'O OyPEHUSL.

Ho I'PIT, nogo6HO NPO(MPUIAKTHUECKOH «TA0TIETKE»,
MOXET OBITh UCIIOJIb30BAH HEOJJTHOKPATHO B TCYCHUE
BCEro NEPUO/IA PA6OTHI CKBAKUHBI U HEPTIHOT'O
miacTta. 'PIT JOKEH CTaTh TEXHOJIOTUYECKU
HEOOXOAUMBIM
TIPOLIECCOM, YTOOBI

'PM moxeT ObITb

Ha 32BEPIIAIONMEM
aTane pa3paboTKu ncrosb3oBaH
MECTOPOXK/ICHUS HeEOAHOKPAaTHO B
EINEUSY ROl TeueHMe BCero neprosa
KOS rHeHT PaboTbl CKBaXXWNHbI U
nedre- i HedTAHOro nnacra.
I'a300T/1a4H IUTACTA.

Oco60 x0uy

OTMETHUTD, UTO
ceroguamune KMH ne narot nosoaa s pajgoCcTH,

MOTOMY YTO OHH He mpeBbimaioT 0,4—0,5, OCTaBissa B
IJIACTAX HE IOCTAIONIME 10 EAVMHULLBI YITIEBOAOPO/BL.

O zuoposawmume
CKEANCUHHBLX
WMAH2Z06bLX HACOCOE8
(CIIIH)

Kaxk mpasuiIo, npu JINTENBHOM padore CITH
HAPYIIAETCS, 0OPA3HO rOBOPSL, TO CBATOE U [NTABHOE
MECTO B HACOCHOM NOZ/bEMHHKE, KOTOPOE UMEHYETCS
33430PpOM MEXY CTEHKAMU [IUIWH/IPA U TTyHXEPA.
DTOT HACOCHBIN ITOJ’bEMHUK 10 KJIACCY ITOCAAKHU
THOAPA3ACIACTCS HA TPU Kj1acca. [IepBbIH KJ1ACC — 3TO
KOI71a 3230p JAOJIKEH ObITh paBeH 80 MM, BTOPOU — 85
M BBIIIE, TPETUHM Ki1acC — OT 100 MM 10 120 MM.

JlyMaro, HECJIOKHO JOraZiaThCs, YTO BHE
3aBUCHUMOCTHU OT KJIACCA TTOCAIKU HACOCHBIH
MHOJ'bEMHUK HE JJO/DKEH JIONYCKATD YTEYKH
JIOOBIBAEMOU ITPOAYKIIUH OOPATHO B IIOJIOCTh
CKBAKMHBL OTCIOIAa CTAHOBUTCS IHOHSITHBIM, YTO
HAaUOOJIBIINE YTEYKU TOOBIBAEMOU NPOAYKIIUU
O6PATHO B NOJIOCTD CKBAXKUHBI MOT'YT OBITH, €CITH
KJIACC HOCAJKU HACOCA OTHOCUTCS K TPETHEMY.
YTOOBI TUKBUIUPOBATH YTEUKY, HAJIO UCIIOJIb30BATh

TUAPO3ATBOP, TO ECTh TO EAUHCTBEHHOE CPEJICTBO,
MIPU KOTOPOM ITOJTHOCTBIO YCTPAHAETCA OOpaTHASA
YTEYKA JOOBIBAEMOH KUJAKOCTHU B CKBAKHHY.

CpencTBO 3TO UMEHYETCA rupo3amuTon CIITH,
KOTJJa CYXO€ TPEHHE O MeTaJLI Ipu padore CIITH
3aMEHAETCA «<MOKPBIM» TPEHUEM, IIOCKOJIBKY
Py padoTe INTYHKEPA B 3A30P€E MOABIIAETCS
KaIeyIbKa JOOBIBAEMOU MPOAYKIIUN. DTOT'O ObIBAET
JIOCTATOYHO, YTOOBI IIPH XOZE IUNIYHXKXEPA BBEPX U
BHM3 HACOC 34 CYET CBOEI KOMIIPECCUHN BCACBIBAJI U3
CKBaKMHBI HE(DTh ¥ HATHETAJI €€ HA TIOBEPXHOCTD.
Mexy IpOYnM, THAPO3ATBOP, MO 33JyMKE BaIIIETO
TIOKOPHOT'O CJIYI'H, MOXXHO CO3JaTh B CAMOM
CKBaKMHE, UCIIOJIb3YA OOBIBAEMYIO HEPTH.

Korma nnyH»xep NpUXOJUT BBEPX U BHU3, OH
OyZAET OMBIBATBCA KAIIEJIbKAMHU YITIEBOJOPO/A,

B 3HAYUTEJIbHOU CTENEHU PEAYLIUPYA CYXO€e

TPEHUE MEXKY IUTYHKEPOM U LIMJIMHIPOM
CKBaKMHHOT'O HACOCA. DTOT METO/] €TO ABTOP HA3BAJI
TUAPO33ATBOPOM, WIH TUAPO3aIuToM CIITH.

Tenepb KOPOTKO O INTABHOM. EC/IM MBI XOTHM, YTOOBI
CIIH paboTan B CKBAKHMHE KAK MOKHO JIOJIbLIE, OH
U EI'O HACOCHBIN NMOJ’bEMHHK JJOJIKHBI HE TEPATD
KOMIIPECCHUH, TO ECTb CIIOCOOHOCTH BCACHIBATH U
OTKATBIBATH JOOBITYIO JKHMJIKOCTD HAa IOBEPXHOCTD

Korga nnyHxxep NpuxoauT BBEPX
N BHU3, OH OyaeT OMbIBaTbCS
Kanenbkamu yrneBogopoaa,

B 3HaYUTENbHOMW CTENeHn

peayLmpys Cyxoe TpeHne Mexay
NAYHXEPOM U UUANHAPOM
CKBa>XMHHOTrO Hacoca.

CKBA)KHHBI, 1 TOI7IA CAMA CKBA’KMHA BHYTPH Cebs
OPraHU3yeT I'NAPO3aTBOP U caMa 6€3 IOCTOPOHHEN
ITOMOIIU CYMEET COXPAHUTb KOMIIPECCHIO, 4 3HAYUT,
U CIIOCOOHOCTD BCACHIBATb U HATHETATD JIOOBITYIO
He(Tb Ha MOBEPXHOCTD. HO TOrja pU X0O/I€ BBEPX U
BHU3 IUIYH>KEPA HACOCA HE JJOJIKHO OBITh CJIBIITHO
CKpHUIIA U CBOCOOPA3HOIO «MYyPJIbIKAHUS>. B
IpOTUBHOM ciiydae CIITH npeBpaTuTcs B «6aeHaep»
U OYIET paboTaATh «HA CEOSI», HE HATHETAS JJOOBITYIO
JKMJJKOCTb Ha IIOBEPXHOCTD CKBAKUHBL HU B KOEM
CJIy4ae HEJb3s IONYyCKaTh, 4TOOBI CIITH padoTran Kak
«Onenpep»! ©

He 3a0yabTe othopMuTb NOANNCKY HA XYpHaAn
«Bpems xonTioouHran!
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X MEXXAYHAPOAHbIA CUMMNO3UYM CTPAH 3L 1 EASC

X e =

HoBasa TexHuka u rexHonorum rMc
Ana HepTerasoBom NPOMbILLUIIEHHOCTU

X MEXXOYHAPOLHbI CUMMO3UYM

B.B.JIAIITEB, nepsriii Bunie-npe3ugeHT MOO EATO, conpeacesareb OPrKOMHTETAa CHMIIO3HYMa

KO6unerinbii X MEXXAYHAPOAHBIN CUMIIO3UYM
«HoBag Texnuka v rexaoyioruu I'C ans
He@MTEra30BOIM NPOMBIIIIIEHHOCTU» IPOIIETT
20-22 centa6ps 2017 rona B r. Cuans (Kutai).

B npeamecrsyiomue 20 €T CUMIIO3UYMBbI
MPOXOAUIN B POCCUHCKO-KUTANCKOM (POpPMATE,
Ha4dunHasA ¢ 2017 roga NIpUHATO PELIEHUE O
OPOBEAECHUY CUMIIO3UYMOB B OOJIEE IIHPOKOM
COCTABE C YYACTUEM CIIEITUATIUCTOB CTPAH
DKOHOMUYECKOTO 11osica llenkosbiit nyTh (OITIIIT) 1
EBpPO-A3MaTCKOTrO 3KOHOMHUYECKOT'O co103a (EADC).

OpraHu3aToOpaMu CHMIIO3HYyMA ABJIAIOTCA
MeXpEruoHaIbHAS OOIECTBEHHAS OPTAHNU3AI U
EBpO-A3uatckoe reo(pu3ndecKoe OOIIECTBO
(MOO EAT'O) u l'eoprznyeckast KOMHUCCUSI
Kuranickoi He(pTSIHOH AaCCOLUALH.

CHMIIO3UYM IIPOIIEJI IIPH MOAJEPIKKE
Kuranckon kaporaxHon komianuu (CNPC Logging),
TF'eopusnueckoro knacrepa «Ksant» (Pecriyonmka
BamkopTocTan), MexxayHapOJHOM ACCOUAIIN
HAYYHO-TEXHUYECKOI'O U JIEJIOBOT'O COTPYIHUYECTBA
0 reO(PU3UIYECKUM UCCIIEJOBAHUAM U PA6OTAM B
CKBaXMHAaX (Acconnanus «<AHMC»), HeEKoMMepPIeCKOro
ob6beguHeHN «COI03 TIOAAECPKKN U PA3BUTUSA
OTEYECTBEHHBIX CEPBUCHBIX KOMITAHWUH
HedrerazoBoro komiuiekca» (HO «Corosnedre-
I'a3CEPBUC»).

Bcero B paboTe CUMIIO3UyMa NIPUHAIN YIaCTUE
170 yenosek, B ToM uucie 151 crienuanuct u3 Kuras,
16 — u3 Poccuny, 3 — u3 Kazaxcrana. B kauecrse
MH(OPMALIMOHHBIX CIIOHCOPOB C POCCUMCKON
CTOPOHBI BBICTYITUINA HAYYHO-TEXHUYECKU
BECTHHK «KapOTaXKHUK», ’KypHaiasl MOO EATO
«Jeopnsnkar n <'eoPU3NIECKU1 BECTHUK>,
HAyYHO-TEXHUYECKUH XXypHa «<HedTh. I'a3.
HoBanyn», HAay9YHO-IIPAKTUYECKUH XKy PHAT «Bpemsa
KONTIOOMHTA. Bpemsi I'PIT», aHATUTUYECKUH XKy PHAI
«Hedrerazosast BEpTUKAJIb», XKy PHAJI «IeppUTOPHUS
Heddreras», UHPOPMAITMOHHO-TEXHUYECKUH XKy PHAJI
«Cpepa Hedreraz», HAy9HO-TEXHUUECKUH XKy PHAI
«Qxrcno3unysa Hedrpb I'as».

Poccuiickui OprkOMUTET CUMIIO3UYMA BBIPAXKAET
IYOOKYIO GJIarOlapHOCTD BCEM OPIAHU3ALIUSAM,
0OO6IIeCTBAM, KOMITAHUAM U CIIOHCOPAM 34 OKA3aHHOE
COJEUCTBHE B YCIIEITHOM IIPOBEJIEHUN CUMIIO3UYMA.
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TemaTuKa JOKIAJ0B X CUMIIO3UyM4 OblIa
OPHEHTHUPOBAHA HA IOUCK 3(PHEKTUBHBIX
reo(U3UYECKUX PEMIEHNI HAN601e€ 3HAYNMBIX
IpoOIeM, CTOAIUX Nepe] HePTETra30B0M
unaycrpuenr Poccun, Kurag u gpyrux crpas B
YCIOBUAX IAJIEHUA MUPOBBIX 1I€H Ha YITIEBOAOPObI,
[VI0OAJIBHOT'O SHEPTETUUECKOI'O KPUBUCA, A TAKIKE
caHKIUM B oTHOomeHuu TOK Poccun.

IMTaBHBIMH AKIIEHTAMU CUMIIO3UYMa CTAJIH:

a) reopusnueckue Hi-Tech-TexHOIOrnu u
anmnaparypa Jjis FeoJI0OTUH U 6yPEeHUS (KOJIEKTOPbI
C TPYAHOM3BJIEKAEMBIMHU 3AM1ACAMH YIJIEBOJOPO/IOB,
menibg, I'YC B mporiecce 6ypenus MWD, LWD, I'TH);

6) reopusuueckue Hi-Tech-TeXHOIOrUM U
anmnaparypa Jjs ”HTEHCU(PUKALTUY TOObIYU U
pemonTa ckBaxkuH (I'PIT, MI'PIT, THKT, nepdoparius,
I'MIC B nporiecce 106bIYH, KOHTPOJIb TEXHUYECKOTO
COCTOSIHUSI CKBA’KUH, 9KOJIOTMYECKUIT MOHUTOPHHT).

Ha cumnosunyM 66110 IpeacTaBiacHoO 40 TOKIA0B,
U3 HUX 11 pOCCUMCKUX U KA3AXCTAHCKUX, 29
KUTAUCKUX. TpuObyHa CHMIIO3UyMa ObLIIA TAKKE
NPENOCTABICHA NOOEIUTEIM MOTIOJEKHBIX
reo(pU3NIECKUX KOH(PEPEHIIMH CTPAH-YIACTHULL.
Jly4qime fOKJ1abl ObIIM OTMEYEHBI JUIIJIOMAMH
U NOJAPKAMHU IreopU3nIecKux oomecTs Kurasa u
Poccum.

B 1oknagax, NpeACcTaBI€HHBIX POCCUNICKUMU
CHELHUATUCTAMHU, OTMEYEH BAXKHBIU PYOEXK B
Pa3BUTUH POCCUICKOH reO(PU3UKH, JOCTUTHYTHII B
MOCJICJHUE T'O/IbL.

OTedeCcTBEHHBIN reO(PU3NIECKHUI KOMIIJIEKC
JIMKBUJUPOBAJI YyTPO3Y HOIVIOMIEHUA U
YCTAHOBMJI IOJIHBIM KOHTPOJIb Hd POCCUUCKOM
CEPBUCHOM PBIHKE. B mipoliecce nepexo/a
K PBIHOYHOH 9KOHOMHUKE C(OOPMUPOBAHEI
KPYHIHBIE OTEYECTBEHHBIE CEPBUCHBIE, HAYYHBIE U
NPHOOPOCTPOUTEIbHBIE T€O(PHU3UIECKHE KOMITAHUH,
CIOCOGHBIE B OCTPOY KOHKYPEHTHOU 60pbbHE
YCIIENTHO OTCTAUBATh CBOU NO3ULIMH HA BHYTPDEHHEM
PBIHKE.

B poxsaze rocy1apcTBeHHOTO XOJJIUHIA
AO «Pocreosiorus», ABIII0MErOCs JUAEPOM
POCCHUHCKOT'O reO(PU3NIECKOTO PBIHKA, PACCMOTPEHDI
OCHOBHbBIE HANIPABJIEHUA I€ATEIBHOCTH B
Poccumn u 3apyb6exsbe. B foknagax BHUUTHC,



OOO «THI I'pyni», OOO «'a3mpoM reopecype»,
00O «Yuusepcai Cepsuc», OO0 «II'M HH1P
ITOBOJIKbSA» IIOKA34HBL JOCTUKEHU S OTEYECTBEHHOMN
TEXHUKHU U TEXHOJIOTUH IIPU OCBOEHUH 3AJIEXKEN

¢ TpH3, uccnenoBanus B IpoLecce 6ypeHus Ipu
CTPOUTENBCTBE TOPU3OHTAIBHBIX CKBAXXUH (MWD,
LWD), B KOHTPOJIE TEXHUUYECKOT'O COCTOSHUA
ra30BbIX CKBA’KHUH U MTOJ3EMHBIX XPAHUJINIL

ra3a, a TAKXKE PEMICHUH JJPYTHUX CIOXKHBIX 32449
HEPTEra30BON UHAYCTPUH.

B 1okmagax KUTauCKUX CIEIUAIUCTOB KOMITAHHU M
CNPC Logging, COSL, Shengli-WLC 1 HepTAHBIX
yausepcuTeTos [leknHa, Llnngao, CuaHsa 601bI10€e
BHUMA4HUE y/IEJIEHO HOBBIM Pa3Pab60OTKAM B
o6mactu Hi-Tech-TeXHHUKU ¥ TEXHOJIOTHHU JJIS
MECTOPOXK/JIECHUI CO CIAHLEBBIM razom u TpH3 ((IMK,
ANEKTPUYECKUE UMUPKEPDI, KDOCC-TUTIONbHAS
AKYCTHUKA, JUINEKTPUUECKUNA KAPOTAXK, UMITYJIbCHBIE
HEMTPOHHBIE METO/IBI), A TAKKE UCCJIEAOBAHUAM B
T'OPHU30HTAIBHBIX CKBAKUHAX (MWD, LWD).

Jeneranus pOCCUMCKUX U Ka3aXCTAHCKUX
reo(PU3UKOB ITIOCETUIIA KPYITHBIE TOCYAAPCTBEHHBIE
reopusnveckue komnannu Huanding Energy
Services, COSL u CNPC Logging, a TaK)Ke 4aCTHbIE
koMnaHuM Xi'an Sitan u Xi'an Aohua Electronic
Instrument.

IIporpecc, AOCTUTHYTHII KUTAHCKOU T'€O(PU3UKON
34 IOCJIEJHEE JECATUIIETHE, BIIEYATIIACT.
KpynHuerinne cepBUCHBIE I'eO(PU3NYECKHIE KOMIIAHUU
COSL, CNPC Logging, Shengli-WLC BXOAAT B
COCTaB HEPTAHBIX 'OCYAAPCTBEHHBIX KOMITAHUHA
U KOPIIOpaLri. Bce OHM XOPOIIO O6YCTPOEHBI,
PaCIoIaraloTCa B HOBBIX COBPEMEHHBIX IIPOCTOPHBIX
3[AHUAX, IOCTPOEHHBIX C IEPCIIEKTUBON POCTA
NPOU3BOACTBA. CEPBUCHBIE KOMIIAHUH UMEIOT
B CBOEM COCTABE HAYYHbBIE, KOHCTPYKTOPCKHE
NOAPA3AETIEHN, IPUOOPOCTPOUTEIBHBIE MOIITHOCTH,
METPOJIOTUYECKYIO CIYKOY, IEHTPBI CO0Opa 1
06pabOTKH HH(POPMALIHH.

®unancuposanre HUOKP B ob6imactu T'MC
OCYIIECTBIAIOT HEPTAHBIE KOMIIAHUHM U TOCYIAPCTBO.
ITpu 3TOM HA JOIIO TOCYAAPCTBA IIPUXOJUTCA
30% (prHAHCUPOBAHUS, 4 HA JIOJIIO HE(PTEra30BbIX
KoMnaHu 70%. Takasa CTpaTerusa pasBUTUA ITTABHOI'O
UH(POPMALMOHHOI'O pECYpCca HEPTETra30BOIO
KOMIUIEKCA, KAKUM ABJIAETCA reO(PU3NKA, TO3BOJINIIA
HE TOJIbKO O6€CTIEYUTD BEICOKOTEXHOJIOTUYHBIM
CEPBUCOM NOTPEOHOCTH CBOEH CTPAHBI HA CYIIE U
meab@de, HO U AKCMOPTUPOBATD YCIYTH, ATIIAPATYPY
1 060PY/IOBAHUE HA ITIOOAJIbHBIN PBIHOK. [Ipy aTOM
rapaHTUPOBAHHO OOECIIEUYNBACTCS OE30IIACHOCTD
HE(TEra3oBOro KOMIIEKCA B CJIy4ae OObSIBICHUSA
KAKUX-TTHO60 CAHKITUIT B OOIACTH IreO(PU3UKIL

PeiHok T'MIC-cepBuca Kuras NoJHOCTHIO
06CTYKUBAETCSA HAITMOHATIBHBIMU KOMITAHUSIMU U
OILICHUBAETCS B /ICHEKHOM BBIPAKEHUU IPUMEPHO
B 1 Muipg gon. CIIA.

OCHOBHBIMU UT'PpOKaMU ABAI0TCA: CNPC Logging
(500 M pon. CIIA), COSL (300 miH pos. CIIA),
Shengli Well Logging Company (150 MmJH 101
CHIA), npoune 50—-100 mutx gon. CHIA. Hlenbd
Kuras noiaHocThio o6ecrnieueH I'MC-cepBrucom
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HallMOHAJIbHOM KoMnaHuu COSL. 32 nocneaaue 4—5
JIET yPOBEHb UHBECTHUIIMHI HEPTAHBIX KOMITAHUI

U IOCYJapCTBAa B UHHOBALIMOHHOE passurue ['MC-
cepsuca Kuras He onyckasics Husxe 1 muipg, gon. CIITA
BTOJ,

Perrok TUC-cepsuca Poccuu B 2016 roty COCTaBHI
npuMepHo 1,7 mupg pos. CHIA. @usudecKuil o6beM
I'MC-cepBuca Poccuy MHOTOKPATHO IIPEBLIIIAET
MacuITabsl pabot B Kurae. He6osnbmas pasHuia
O6'BEMOB B JICHEKHOM BBIPAXKEHHUU OOBSICHAETCS
60ee BLICOKUMU pactieHkamu ['MC-ycnyr B Kurae.
OTeueCTBEHHbBIE KOMIIAHUH KOHTPOIHPYIOT TOJIBKO
83% pouinka. OcTanbHble 17% yCayT BBIIOIHACT
komnanus «lromoepxe». Ha poccuiickom
menbde paboTsl o ['MC-cepsucy Ha 100%
BbINOIHAET «IILmoMb6epxe». 3a HOCIEAHUE 25 JIET
YPOBEHb MHBECTULIUI HE(PTAHBIX KOMIIAHUH U
roCyapCTBa B MHHOBALITMOHHOE passuTue ['MC-
CcepBUCA OB HYIEBBIM. [I03TOMY CTPaHA IO LEJIOMY
pAny reo(pU3NIECKUX TEXHOIOTUN (IIEIb,
TOPU3OHTAJIBHOE OYPEHUE U IP.) IPU OO'bSBICHUU
cankuui CIIA u EC oka3anach HErOTOBOH
06€eCrneYnTh 6€30IIACHOCTD HE(PTETA30BOIO
KOMIIJIEKCA 6€3 YCIIYT MEKIYHAPOJHON KOMIIAHUH
JImroMb6epIKEe».

Mun3Hepro PO aBiaeTcs 17aBHBIM PETYJIATOPOM
CH6ATAHCUPOBAHHOTI'O PA3BUTUS POCCHHCKOTO
HEPTEra30BOTO KOMILIEKCA, HO B OTIIUYHE OT
Kwuras JOMyCTHIIO IPOCYET B CTPATETUU PA3BUTHS
OTEYECTBEHHO! I€O(PHU3UKH, SBJISIONICHCS OCHOBHBIM
UH(OPMALTIOHHBIM PECYPCOM OTpACiIn. Poccuiickoe
reodusnyeckoe cooobiecTso (EAT'O, AVIC, CHI'C)
TOTOBO PEACTABUTDL PYKOBOACTBY MUH3HEPro PO
COOTBETCTBYIOIINE NPEATIOKEHUSA IO BBIXOAY U3
CO3/IABIIIENCA OIMACHON CUTYaIIUHU. bosee nogpobHyIo
MH(OPMALUIO O IOKIA/1aX U IPE3EHTAUAX,
MNPEJCTABIEHHBIX HA CUMITIO3UYME, MOKHO MOJIY4YHUTh
Ha caiite www.novtekbusiness.com

B nesiom cuMIno3snym npouies B IPyKECKOH,
JOOPOXKETATEIBHOU ATMOC(EPE U COAENCTBOBA
JJIBHEUIIEMY IIPOI'PECCY F€O(PU3NKN HAIIHUX CTPAH.
H3meHeHne popMaTa CUMIIO3UyMa ITO3BOJIUT B
JJIBHEUINEM PACIIUPUTD PAMKU COTPYAHHUYECTBA
POCCUHCKUX I'€O(PU3UKOB CO CHEITUATHUCTAMU
bmxnero BocToka v gpyrux crpan Asuu. ©
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XXIl HayyHo-npakTnyeckaa KoHdepeHUUs
«HoBble TMC-TexHONOrMnN
ana HedrerasoBbiX KOMMNAHUN»

B Ve 21 Hos6ps 2017 roga B «IIpesugent Orene»
npouwia XXII HaygHO-TTpaKTUYeCKast KOH(PEPEHI U
«Hosble 'MC-TEXHONIOTUHU 151 HE(PTETA30BbIX
KOMOAaHUI». OPraHNU3aTOPOM KOH(PEPEHIINU BBICTYITHII
reo(pu3nueCcKku Kiaacrep «KBaHT», CO3[JaHHBINA IPU
COJEUCTBUN MUHUCTEPCTBA IPOMBIIIEHHOCTHA
Y1 MHHOBA1IMOHHOI IOJINTUKH Pecryomku
bamkoprocran. Kiracrep aBisaeTcs KpyIIHENIIUM B
Poccun eHTpOM reo(pusn4IeCKOro NpuOOPOCTPOEHHU ST
(40% pPBIHKA) ¥ BBICOKOTEXHOJIOIMYHOI'O cepBuca (20%
PBIHKA). B IOATOTOBKE U TPOBEICHUH KOH(PEPEHIITNN
MNPUHAIN ydacThE BamKupckoe oTaenenue EBpo-
Azuarckoro reodusnyeckoro obémectsa (bO EATO),
Acconpanys HAyYHO-TEXHUYECKOT'O U IETIOBOTO
COTPYAHUYECTBA IO reO(PU3NIECKUM UCCIENOBAHUSIM
U paboTam B CKBakMHAX (AHC), HeEKOMMepUeCcKoe
OO'BEJUHEHUE OTEYECTBEHHBIX CEPBUCHBIX KOMITAHUH
«COI03HE(PTErA3CEPBUC.

OpraHu3aTopsl KOHMEPEHITUH TOCTABUIN
nepes CoooM LENb — O3HAKOMUTD ITUPOKUH KPYT
CHELNAJIUCTOB HE(PTETA30BBIX U CEPBUCHBIX KOMITAHUI
C IIOCJIENHUMHU JOCTHUKEHUAMU POCCUUCKON
reo(pU3uKU B pENIEHUH HAUOOJIEE AKTYaIbHBIX
npo6semM HedTerazoBoi uHAycTpun. B poxyce
KOH(DEPEHIINH HAXOAWIUCH CJIEAYIONTHAE TEXHOIOTUH:
* M3YYEHHE 3AJIEXKEN C TPYAHOUIBIEKAEMBIMHA

3anacamu (TpH3) yrieBogopoIOB;

* OTEYECTBEHHBIE TEXHOJIOTUH 11 OCBOCHUA METb()A
Poccuy;

* HMHTErPHUPOBAHHBIE TEXHOJIOI'MHU ITOBBIIIEHUSA
HedTeoTnaun mractos (MIPIT B KOMILIEKCE C
3D-cericmopassenkoi, BCIT, MWD, LWD, Hi-Tech-
merogamu I'NC).

3HAYUTENTBHOE BHUMAHHE ObLIO TAKXKE YIEIEHO
HOBBIM TEXHOJIOTUAM NEPPOPALINU CKBAXKIH,
BOIIPOCAM METPOJIOIUH, KAYECTBA U 3(PPEKTUBHOCTHU
reo(PU3nIeCKOro CEPBUCA.

B KoH(pepeHIMY IPUHSIIN ydacTue 130
CIIEUAIUCTOB 13 50 opranuszanuu Poccuy,
Kazaxcrana, benapycu u Kuras. Hedrsaxasie
KOMITAHUH ObLIIN IIPECTABIEHDI CIIEIIUATICTAMHA
ITAO «HK «Pocred1h» 11 ITAO AHK «banmHed1h»,

MaJIbIX HeTAHBIX KOMIIAHU bamkupuuy, Tarapyuu u

CapaToBCKOH 06JIACTH.

CepBUCHBIE KOMITAHHUU OBLIIN IIPEJCTABICHBI
cnepuanuctaMu OOO «a3[IPOM Ireopecype»,

AO KoraneiMHEPTEr€OPU3UKA»,

OO0 JIUTL T'eodpusura», OOO JTHUPC cepBUCY,

AO J'azmpomHedTh-Hos6pbCcKHE(PTEra3re0(pr3nKa»,

AO <Imannpomreodusukar, OO0 «[IMI»,

AO «BamB3pbIBTEXHOIOrHW>, OO0 «HTIL]

I'EOTEXHOKWH>», 3AO «CeBepHas reopusnydecKas

akcnegunusy, OO0 JOranckHedTereo(puanKa,

000 «OUJITTPOMCEPBHUC», OO0 «Bentak Oundug

Cepsucec (PYC)» u gp.
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ITpoussoguTene reopusnIeCKON TEXHUKH,
HE(TEra30BOro O60PYAOBAHUS U TEXHOIOT U
npeacrasaanu: Pyl «BcepocCMnCKUi HAyYHO-
HUCCJIEAOBATEIBbCKUI UHCTUTYT ABTOMATUKY U M.

H.JL yxoBa» (PI'YIT «BHUKA»), OOO HIIIT
«BYPUHTEX>, AO «BHUITHB3pBIBr€O(PHU3UK,

ITAO HIIITI BHUUTHC, OO0 «CUTTEK>,

I'VITIIMU «Ypanleo», C3AO «HoBuHKa»

(I'pynma @1, Benapycn), 3AO «DIUKOM»,

OO0 dIpomnepdoparop», AO «B3pBIBI€OCEPBUCY,
OOO «HITL] «T'asbBa», OAO «T3Ir'O u A», CHINA
PETROLEUM UNITE CREATION ENGINEERING
EQUIPMENT CO,, LTD. u ap. By3bl 6b1/11 TPEICTABICHbI
CHENUATHUCTAMHU BallIKUPCKOrO TOCYHUBEPCUTETA U
Y(PUMCKOIo rocygapCTBEHHOI'O HEPTAHOI'O HAYYHO-
TEXHUYECKOI'O YHUBEPCUTETA.

Ha rieHapHOM 3aC€IaHUH, 2-X CEKLIUAX U 2-X
KPYIVIBIX CTOJIAX KOH(EPEHIINHU ObLIO 34C/IYIIAHO
29 OKJI1a/10B. B XOJ1/1€ TOCTUHHIIBI ObLIA PA3BEPHYTA
BBICTABK4 IPUOOPHOI MPOAYKLIMU NIPEANPUATUAN
reo(pU3NYECKOro Knactepa «KBaHT».

Ha nyienapHOM 33aC€JaHUM ObLII IPENCTABIEH
4HAJIM3 COBPEMEHHOI'O COCTOAHUA POCCUMCKOTO
PBIHKA T€O(PU3UIECKOIO CEPBUCA U OOO3HAYEHDI
MEPCHEKTUBHBIE HATIPABJICHUS PA3BUTHUSA
OTEYECTBEHHOU TeO(PU3NKU. B HacTOAIIEE BpEMS
POCCHUHICKUI TEO(PUNUECKUTI KOMILIEKC IO OOBEMY
BBITIOJIHAEMBIX PA0OT, TEXHUKO-TEXHOJIOINYECKOMY
YPOBHIO, HAYYHOMY U KaJ[POBOMY ITOTEHIIUAITY
SIBJIAAETCA BTOPBIM B MUpe 1niocjie CIIA. Kuran
3aHUMAET TPETHIO MO3UIUIO. KOMIIJIEKC B COCTOSIHUHN
HENTPATNU30BATh TEXHOJIOTUYECKHE PUCKH B
06JIACTU TEO(PUINIECKOTO CEPBUCA APKTUYECKOTO U
IJIyOOKOBOAHOTI'O IIEJIb(Pa, OCBOEHUS MECTOPOXKJECHU
¢ TpM3, rexnonorunii I'PIT u MI'PI1, 06yc/1OBIEHHBIE
caukuusamu CIIA u EC B OTHOIIIEHUH HEPTETA30BOMI
unaycrpuun Poccun. IpeioxeHbl KOHKPETHBIE MIATH
IO B3aMMOZEHCTBHIO I'€O(PU3NIECKOTO KOMILTIEKCA
C He(PTETA30BBIMU KOMITAHUAMU, MUHIHEPIO U
MunnpoMroprom PO o HEUTpanu3auuu CAaHKLINN.

Hapsy ¢ HOBUHKAMU IUAEPOB OTEYECTBEHHOTO
reo(pU3UYECKOro NPUOOPOCTPOEHUS OOJIBIION
WHTEPEC BBI3BAJIM UHHOBAIIMOHHBIE PA3PA00TKU
KOMITAHHUH MAJIOTO U CPETHETO OU3HECA YIEHBIX U3
Mockssl, Y(pb1 1 OKTAOPbCKA.

KonepeHnnus B 1eJ10M IPOILIA B AKTUBHOM
1 TIOJIE3HOM ITPO(PECCUOHAIBHOM JIMAJIOTE
Pa3pabOTUYMKOB C IPAKTUKAMU HEPTETraA30J00bIYN
U cepBuca. CAHKIIUU O3BOJISIIOT HEPTIHUKAM
U I'd30BUKAM CJIC/IATH IIEPCOIICHKY CBOETO
OTHOIIEHUA K OTEYECTBEHHOU reO(PU3UKE, KOTOPAS
HUKOI/IA HE IIOABEJET U CIIPABUTCA CO BCEMH
po6eMaMH HE(PTETA30BOTO KOMILJIEKCA CTPAHEI
IIPY COOTBETCTBYIONIEM (DHHAHCUPOBAHUHN U
JIOOPOXKENATEIBHOM OTHOIIEHUN. ©



FOBUJIEN

Bnaaunmupy Bukroposuuy JlanteBy - 80!

5 okTabps ncnonHunock 80 NeT o [HA POXAEeHWs NepBoro BuLe-npesvaeHTa EBpo-
A3maTckoro reoursmyeckoro obLecTBa, YneHa pefakLMOHHOro COBETa Hay4YHO-MpaK-
TUYeCKOro XypHana «Bpems konTiobuHra. Bpems Pr1», noveTHoro 4neHa |ICoTA-Poccus
B.B. JlanTeBa, BblhaloLwerocs cneymanmcta B obnactv reousnyeckmx MccnegoBaHum
HedTerasoBbIX CKBaXXWH U reodusnyeckoro npnbopocTpoeHuns, HeyToMmMoro dopua

30CEPBMICHOM pPbIHKE.

B.B. JlanTes popuncs B CbizpaHn Camapckon obnacti. OkoH4mMn MOoCKOBCKUA MHCTUTY T
HedTEXMMMNYECKOW 1 ra30BOM NMPOMBILLIEHHOCTU UM. akag,. V.M. TybkuHa (1960 rog) no
CrneumanbHOCTY «MHXeHep-reodun3nk». B 1967 rogy 3alMT KaHAMAATCKYI0 AmccepTaumio (BHW saepHomn reodusnki n reoxmmmu,
Mockea). B 1960-1967 ronax pabotan B Kynbbiwesckom HAW HehTAHOM NPOMbILLNEHHOCTM MHXEHEPOM, MIAALIMM U CTapLLIUM Ha-
Y4HbIM COTpyAHMKOM. B 1967-1970 ropax pabotan B Anxumpe kcrneptoM B komnaHum SONATRAC. B 1971-1992 ropmax paboTan Bo
BHMWHedbTENpOMIreobmsnke, rae npoLLen nyTs OT 3aBeaytoLLero nabopatopuver oo Anpektopa. B 1992-2004-M — reHepanbHbI An-
pekTop OAO «HM® «feocmsmka», c 2004-ro — AMPEKTOP MO Pa3BUTMIO reohn3nyecKoro NPUOOPOCTPOEHIS STON (PUPMbI.

Crosn y UCToKoB cozfiaHns EBpo-Asnatckoro reodusmnyeckoro obulectsa. C 2010 rofa ABASETCS €ro NepBbIM BULE-NPE3UAEHTOM.

ABTOp CBbilwe 140 cTaTer 1 5 n306peTeHui.

SRR

YBa)kaembin Bnagumup BuktopoBuy, co claBHbiM lobuneem Bac!

Bawu ynpaBneH4YeCckUn TanaHT 1 opraHM3aTopckmne CnocoGHOCTM NOMOratoT POCCUNCKON
reonsnyeckon oTpacsiv NATN B aBaHrapge HegTerasoBoro KOMnIeKca, HeCMoTps Ha
BCe CTIO)KHOCTU COBpeMeHHOro nepuoga.

Bbl pakTNUYECKM cO3panMN POCCUMUCKYIO LUKONY reoghusuku, NosioXXuBs B ee
TeopeTn4ecKyto OCHOBY CBOU CTaTbU, N306peTeHUs], BbICTYNNIeHUS HA MHOTOYUCIEHHbIX
npodgeccmoHanbHbIX popymax.

Bawwm BblgaloLmecs cnocoGHOCTU: yM, Tpyaoniobue, Npo3opnnBoCTb, yMmeHue
BbICTPaMBaTb OTHOLUEHUA C NIIOAbMU U HanNpaBnfATb UX Ha BeNMKne aena nomMornm aoctmyb
BbICOT MYAPOCTU U OMbITa.

Kpenkoro 3gopoBsbsi Bam, onTuMnsma, B4OXHOBEHUS, HOBbIX Liefien 1 cun
AN NX JOCTUXXEHUS, BBAUMONOHNMAaHUSA U No6BU 6nunskunx!
MycTb ocywecTBuTCA BCE, UyTO Bamu 3aaymaHo!

Penakums Hay4HO-MpakTM4eCckoro XypHana «Bpems kontiobuHra. Bpems [Pl1»
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X1l BCEPOCCUNCKAS KOH®EPEHLIUA MONOAbIX YYEHbIX, CMELUMANUCTOB U CTYAEHTOB

C 24 o 27 okta6ps 2017 roga B PTY Heptu u
raza (HNV) umenu .M. I'ybxkuna npoma XII
Bcepoccuiickas KOH(PEPEHIUA MOJIOJBIX YUEHDIX,
CHEUANINUCTOB U CTYAEHTOB «HOBBIE TEXHOJIOTUU
B I'a30BOY ITPOMBIIIJIEHHOCTH> (I'd3, HE(PTB,
3IHEPTETUKA). MOJIOABIE CIIELITUATIUCTBI BMECTE C
BEAYIIUMH YYEHBIMU U PYKOBOJUTEISIMH OTPACIU
O6CYJUIN NEPCIIEKTUBHBIE HAYYHO-TEXHUUECKHE
pa3paboTKU, BHEAPEHUE KOTOPBIX HATIPABIEHO
Ha JIAJIbHEUIIIECE PA3BUTHE HEPTAHOH U Ia30BOU
NPOMBIINUIEHHOCTU. TPaAUIIMOHHO HHULTUATOPOM
NPOBEAEHUA KOH(MEPEHITUH BEICTYITUIIO [TAO
aznpom».

Konpepennua npoBoguTcs B 'YyOKMHCKOM
YHUBEPCUTETE OJUH PA3 B [1BA TO/1A C LIEJIbIO
BOBJIEYEHU S MOJIOJIBIX CIIEITUAIUCTOB B IIPOLIECC
pENIEHN KIIOUEBBIX 32714, CTOSIINX [IEPE]
OpEANPUATUAMHI HEPTEra30BOro KOMILIEKCa Poccuy,
O TEMATUYECKUM HATIPABJICHUAM, OXBATBIBAIOIUM
BECH IIPOMU3BOJICTBEHHBIN TUKJI Opranusanuii [TAO
«['a31IPOM»: OT IMOMCKA U PA3BESKHA MECTOPOXKACHUN
JIO COBITA TOTOBOM NPOAYKIIHH.

B aTOM rogy Ha KOH(MEPEHIUIO OBLIIO 3a5IBJIEHO
6omee 400 Hay9YHBIX Pa6OT MO TPHUHAAIATH
HAPaBICHUSIM 13 86 opranu3anuil. OCHOBHBIMHU
JOKJIAJUMKAMHU Ha KOH(DEPEHIINU BBICTYITHIN
CIENUAINCTBI U MOJIOABIE YIEHBIE U3 43 JOYEPHUX
o6mecTB ITAO J'a3npom», CTaBIIME TOOCTUTEISIMU U
NPU3EPAMU PETUOHATBHBIX KOH(DEPEHITN, 4 TAKIKE
MOJIOZIbIE YYEHBIE U CTYJEHTBI U3 28 POCCUUCKUX
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OTPACHEBBIX BBICIIUX U CPEAHUX CIIEIJUATBHBIX
Y4EOHBIX 3aBC/ICHUH.

KoHpepeHIINIO OTKPBUI TPOPEKTOP IO HAYYHOI
pa6ore PI'Y nedptu i raza (HHY) numenu
N.M. T'yokuHa, npodeccop Anekcanap Mypajos.
[TenapHOeE 3acefaHNE HAYAJIOCh C BEICTYIIEHUSA
pexTopa 'yOKMHCKOI'O YHUBEPCUTETA, IPOPECCOPA
Buxkropa MapThIHOBA, B KOTOPOM OH IOYEPKHYJI
3HAYUMOCTD CTPATErUYECKOTO COTPYAHHNYECTBA
yHusepcurera u ITAO J'a3npom» B 001aCTH
MOJATOTOBKH BEICOKOKBATU(PHUIIUPOBAHHBIX KaJPOB
JULSL IPEATIPUATUN HEPTETra30BOM OTpaciu. [lanee
C IIPUBETCTBEHHBIM CJIOBOM BBICTYITUJI JUPEKTOP
JENapTaMEeHTa JOOBIYU U TPAHCIIOPTUPOBKU HEPTH
U ra3da MUHUCTEPCTBA SHEPreTUKU Poccuiickon
Oegepanuu Anekcanap [nagkos. «Monogexb
OCBaMBAET BCE rOpa3Io 6pICTpEE, 94eM MbL. OHA
YAUBUTEIBHBIM O6PA30M HAXOJUT IIPUMEHCHUE
34494CTYIO TEM PENIEHHAM, KOTOPBIE YK€ TABHO
UCIIOJIb30BAJIUCD. DTO, HABEPHOE, KAKOIM-TO HOBBIH
B3IVIA[l, HOBBIX ITOJ X0/, KOTOPBIH ITO3BOJIAET
UMEHHO MOJIOJEXHU ABUTATH HAIIY OTPAC/Ib JAJIBIIE,
— OTMETHJI IVIAB4 JIeTIapTAMEHTA MUHIHEPIro
Poccum. B npopomkenye njaeHapHoi CECCUU C
IIPUBETCTBEHHBIM OOPAIEHHUEM OT IIPEACEAATEIIS
npasyeHus [TAO «['aznpom» Asekces Mujuiepa
BBICTYTIN/IA HAYAJIbHUK JenapraMmenTa ITAO
«asnpom» Enena Kacban. C IpUBETCTBEHHBIM
CJIOBOM TAKXKE BBICTYIIHJI 3AMECTUTEIIb IMPEKTOPA
JIETTapTaMEHTA HAYKU U TEXHOJIOTUI MUHO6pHAYKN



Poccun Marome s Muniiaes. /lajiee rieHapHoe
3aceaHuE IIPOAO/KUIIOCH BBICTYIIEHUEM
3aMECTUTEIAA FEHEPAJIBHOI'O JUPEKTOPA I10 HAYKE
OO0 «HMHra33KOHOMHUKA», TPOdeccopa ANeKces
Kom30J10Ba ¢ JOK/Ia0M 06 MHHOBAITHOHHOM
passutuu ITAO d'a3npom». 3aBepIInII IIJIEHAPHOE
3aceaHuE JOKJIA], YIEHA HAYYHOI'O COBETA IIPU
Cosete bezonacnoctu Poccurickont Penepanuy,
aupexropa OO0 «'EKOH» Muxauiia I'puropbesa
O IIPOEKTAX OCBOEHUA YIVIEBOLOPOJHBIX
PECYPCOB APKTUYECKON 30HBI C MOPCKOM CXEMOU
TPAHCIOPTUPOBKHU.

Janee paboTa KOHPEPEHIIUHN TPOAOIKUIIACH
IO TPUHAJLATHU CEKLIMOHHBIM 3aCE€IAHUAM, HA
KOTOPBIX B TEYEHHE [IBYX JHEL ObLJIO 34CIYIIAHO
6osee 230 Hay4YHBIX JIOKJIaJ0B. PAGOTHI MOJIOABIX
CIIELIMAJIMCTOB OLICHUBAJIA KOHKYPCHAs
KOMHUCCHS, TPAAUITMOHHO C(POPMUPOBAHHAA U3
PYKOBOAUTENEN U CIIENUATIUCTOB ITIOAPA3ACTIEHUN
ITAO «I'asipom» 1 y4€HBIX YHUBEpPcUTETA. I1O
UTOI'aM CEKLIMOHHBIX 34CEAAHNH JKIOPH OTMETUIIO
BBICOKUI 1 KAYECTBEHHBIN YPOBEHD BBIIIOJIHEHU A
MOJIOAEKHBIX HAYYHO-UCCJIEA0OBATE/IbCKUX
PaboT. BHAYUTENBHOE YUCJIO JOKIAJOB OTIIMYAET
AKTYaJIbHOCTD ITIOCTABJIEHHBIX HAyYHO-TEXHUYECKUX
3a/1a4, BBICOKMH MPO(MECCUOHAIBHBIA YPOBEHDb UX
pelIeHM s, KOHKPETHbIE IPEAJIOKEHNA 11O BHEAPEHUIO
PE3YIBTATOB PA3PAOOTOK B IPOU3BOJCTBO.

26 oxTs16pst 2017 roza B paMKax KOH(PEPEHITNN
npomies (PUHAIBHBIN 3TAIl KOHKypca KoMas KBH

Cpenu JOYEPHUX OOIIECTB U OpraHusanui [TAO
«['aznpom». B cocTas xxiopu (PHATBHON UT'PbI
BOIIJIY HAYAJIbHUK yrpasiaeHuA [TAO Jasnpom»
Tarpsina TOKapeBa, IPOPEKTOP O HAYYHOU padoTe
T'y6KMHCKOTrO yHUBEPCHUTETA AJIEKCaHP Mypasios,
OTBETCTBEHHBIN cekpeTapb MITO «J'a3nmpom-
rnpodcoroa» [Tapen Pajiendes U NOOEAUTEIN BICIICH
sru KBH Enena I'ymyuna u Cepreit JIyHuH. I[To
PE3YAbTATAM BBICTYIIEHUI ITOOEIUTENIEM CTATIA
koMaHza OO0 J'a311poM TpaHCra3 TOMCK.

B 3aKJIIOUNTEIBHBIN ICHD /1151 Y9ACTHHUKOB ObLIA
OPraHM30BaH4 KCKYPCUSA IO MHHOBALIMOHHBIM
LEHTPAM YHUBEPCUTETA U IPOBEJEHA
TOPXKECTBEHHAA LIEPEMOHU A HATPAKICHUA
ro6euTesNeH U 1aypeaTos KoHpepeHnu. ©
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KJIFOYEBOE COBbITUE OTPACIJIM:

B LIEHTPE BHUMAHUA, B LieHTpe MOCKBbI
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Russian Oil&Gas Industry Week 18-a mMeXxOyHapoaHas BeiCTaska
HALIMIOHAJTbHbI HE®DTEIA3-2018
HEDOTEMASOBbLI )

DOPYM L 2O
16-18 anpena 2018 16-19 anpens 2018

Mockea, LIBK «BkcrnoueHTp» Mocksa, LIBK «3kcnoueHTp»

www.oilandgasforum.ru www.neftegaz-expo.ru
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IlokanbHasa nogaepxka ons
Balwinx pacTyLwmx notpedbHocTen

Quality Tubing — MypoBol NUMAEP B NPOM3BOOCTEE KONTIOOUHIOBLIX TRYD ¢ 40-neTHrM
CTAMEM — FOTOB NOAAEPKaTE DLICTPO PacTyLWMiA POCCMACKMA PHIHOK NOCTaBKaMKN rmbKmnx
TPYD ONTUMHU3IKMPOBaHHOMD AM3aWHa C MECTHOMD cknana. Mel roToBeI NpeaocTaBHTE
Haunyywue peweHnd, npesocxogame Baww tpebosanna k konTOOUHIoBLIM TpyDam
O2ME ONA CAMBIX CROMHLIX CKBAMWH

Ml Bynem pags nomode Bam paynoHanvavpoearts Bawy paboty 3a CHeT COKDALLEHWA
BPEMEHM NPOCTOR 00OPYOOBAHWMA W 3aTpar.

OnA nony4eHA AONONHWTENBHOR MHODMALWW NOCETUTE HaW canT
nov.com/qualitytubing unu HanvwwTe Ham no agpecy qualitytubing@nov.com.

Quality Tubing | N®Y {2 iitionsoiutions
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Caspian Oil&Gas

25-a KObunenHas
MexayHapogHas BbicTaBka
HedTb 1 [a3 Kacnus

29 mas - 1 noHa 2018
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Hoporue gpy3bs!

XypHan «Bpemsi konTiobuHra. Bpems I'PlM» npocnt Bac oTBETUTL HA HECKONBLKO BOMPOCOB

1. ®.N.0.

2. KomnaHua/OpraHmsaums

3. [JomxHocTb

4. BkakoMm pervoHe (-ax) pabotaeT Bala komnaHus?

5. Kakue paboTbl ¢ Ucrnonb3oBaHNEM rMbkom Tpybbl Hanbonee BocTpeboBaHbI
B pernoHe Bawwux pabot?

6. Kakue Bnabl P ncnonb3ytoTcsi B pernmoHe pabot Bawwel komnaHmm?

7. Kakune TexHONOormm HaxopsaTcs B TpeHae cCoBpeMeHHOro HeCIJTeI'a3OBOI'O cepamca?

8. Y710 Bbl cumTaeTe rMaBHbIM AOCTMXEHMEM Balier koMmnaHuM B 06nacTn NporpeccuBHbIX
TEeXHONornm HedTerasoBoro cepeuca’?
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9. Kakue akTopbl CNOCOOCTBYIOT, @ Kakme — NpenaTCTBYOT Donee Wnpokomy
pPacnpoCTPaHEHMIO NPOrPECCUBHBIX TEXHONOMNIM HedTerasoBoro cepeuca?

10. HexBaTka Kakux BU0oB 0bopynoBaHUs ans HedpTerazoBoro cepemca 0Cob6eHHO oLyTUMa Ha
POCCUIACKOM PbIHKE?

11. Pa3BuUTME KaKNX TEXHONOMMIN UMEET HaunydLme NepcrnekTMBb B bnnxaniuem
(5-10 neT) Oyaylwem?

12. XoTenu 6bl Bbl nonyyaTb perynspHyto paccbiiky ¢ carta www.cttimes.org?

13. Ecnu Bbl 0oTBETUNM NONOXUTENBHO Ha NpeablayLLmii BONPOC, TO YKaXUTe, NoXasnyncra, CBon
3N1eKTPOHHbINV agpec.

Jlopozue wumamenu! Bauie yuacmue 8 0npoce noMONCen ICYPHALY «BPemsa KOImoouHza» cmamao
6os1ee UHMEPECHBIM U 1OJIC3HBIM. Bbipexceine, noicanyicma, anieny, 3anoiHume ee, omcKanupyime
u npuwaume no aopecy cttimes@cttimes.org w11 halina.bulyka@cttimes.org

Crmacu00, YTO HAIIUTH BPEMA JI/IA OTBETA HA HAIITH BOIIPOCHI!
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CMELUABTOMOBWITb ANA TPN

&2 oAO PUAT

www.riatauto.ru
www.riat.ru

03 67187-030

HoebIA NpoayKT DAO «PUAT»
MO NporpaMMe MMNOPTO3aMeLLeHWUA

MPEOHA3HAHEH 1A

CaMONOrpPY3HM-BLITPY3KM, YCTAHOBKM M TPAHCTIOPTUPOBHM
cneuuansHbix eMrocTeld obwemom 50 M* OnA MUORKE 1
CBINYYMX PEareHTOB, UCNONL3YEMbIX NP TMAPOpa3pbIBe
HedTAHLIX M ra3oesix nnactos (MPI1) B cocTase KOMNNEKca
abopynosauua ana TPI.
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ABTOMOBWITA KAMAZ: +7 (8552) 30-51-00, 30-51-03
SANACHBIE HACTM: +7 (B552) 53-44-43
BECNNATHAA MOPAYAA NTUHKA: 8 800-200-53-30



YBaskaempble KOJLJIeru!

Ha nipoTsi>KeHnH roJia BO BCEX YEThIPEX HOMEPAX
MBI CTPEMHJIMCD JABATb BAM CBEXYIO HH(POPMALIUIO,
IHOCBAIIEHHYIO CAMBIM IIPOI'PECCUBHBIM
TEXHOJIOTHAM COBPEMEHHOTO HE(PTETa30BOIO
CEPBHUCA. DTOI'O MbI HE CMOIJIU OBl C/IC/IATh, HE
OyZb Y HAIIIETO XKy PHAJIA aBTOPCKOT'O AKTUBA —
3aMEYATEIbHBIX CIIELIUATIUCTOB, IKCIIEPTOB 110
BAKHEHIIINM HAIIPABJIECHUAM PA3BUTHUSA OTPACIIH,
NPENAHHBIX IPY3€ U3JaHMU.

3asepiaercs 2017 roa. Kak 06bI9YHO, B YETBEPTOM
BBIITYCKE JKYPHAJIA (HBIHE 3TO «BK> Ne 62)
PENAKIIMOHHBIN U HAGIIOAATECIbHBIN COBETHI,

4 TAKXKE PeAKLI U HAYYHO-IIPAKTUYECKOI'O XKy PHAIA
«Bpems konTioouHra. Bpems I'PI» mo3apasisioT
CBOM ABTOPCKUM AKTHUB — ABTOPOB JIYYIINX
nyoIUKAui roja.

PeJaKIIMOHHBIM 1 HAOIIOJATEIBHBIM COBETAMU
HAy4YHO-IIPAKTUYECKOI'O )KypHaJIa «Bpems
KONTIOOHHTA. Bpemsa I'PIT> yupexeHo 3BaHnue
«JIy4q1mi aBToOp rofa». Buiepsblie B MICTOPUU Mbl
BPYYUJIU JUIIOMBI JIYYIIETO ABTOPA JKYPHAIA
«Bpemst korriobunra. Bpemsi TPI» B 2016 roxy.

B aTOM rogy Tpaguuysa HarpaKA€HUs CaMbIX
BEPHBIX U KOMIIETEHTHBIX YJICHOB HALIET'O
ABTOPCKOTI'O AaKTHBA IIPOAOJIKEHA. BONIBIINMHCTBO 13
HUX JOJITUE I'OJbl NOALAEPKNUBAIN U IOAAEPKHUBAIOT
CBOMMU UJEAMHU COAECPKATEIbHYIO YACTh XKy PHAJIA.
HexoTopsble B 3TOM oAy BBICTYIUIU B «BK»> €
MEPBBIMHU APKUMHU ITYOIUKAIHUAMU. CpEAN HAMUX
JIYUIIUX aBTOPOB — BEAYIIHUE CIEITUATHACTHI
CEPBUCHBIX, JOOBIBAIOMIUX U ITPOU3BOAAIIAX
060PYJOBAHUE KOMITAHUH, IPEJICTABUTEHN
AKaJIEMHUYECKOU U BY3OBCKOU HAYKM.

IIpencenarens ICOTA-Poccus KoHCTaHTHH
BanepbreBud BypauH /141 U3 aHUIO
COIEPIKATENBHOE UHTEPBDIO «Ha MUKE TEXHOIOT U
(Ne 61), paCKpBIBAIOIIEE OCHOBHBIE ACTICKTHI
JEATENIBbHOCTU OPIraHU3ALIUH U ITTABHBIE TPEH/IbI
Pa3BUTHUA BBICOKOTEXHOJIOTMYHOI'O CETMEHTA
HePTEra30BOro CEPBUCA B POccun, a TAKKE BBICTYIIHII
COABTOPOM CTATbU «YCIENIHBINA OIBIT IIPOBEACHUA
20-cTagumiaoro I'PIT 6e3 nogbema 'HKT Ha
MOBEPXHOCTH B Poccum» (Ne 59).

Anéna JIMuTpHeBHA 3aXapoOBa, PErMOHAJIbHBIN
PYKOBOAUTEID AcniapTaMeHTa «O00pyJOBaHHE
s THKT, Poccuss/CHI», NOV, BeICTYIIHIIA CO
crarbeit JIposenenue paboT o OypeHnIo
cxBaxkuH ¢ npumernenuem F'HKT» (Ne 60), B
KOTOPOM OCBELIECH IEPEJOBO OITbIT KOMIIAHUU
B PA3BUTHUU TOM NEPCHEKTUBHOM TEXHOIOIUU.
OCO6EHHO NTPUATHO, YTO ITyOIHUKAIINA
MOJAI'OTOBJIEHA HA OCHOBE BLICTYIUIEHUA ABTOPA
Ha 17-11 MexXyHapOJHON HayYHO-IIPAKTUYECKOMI
KOoH(pepeHITNHN «KONTIO6UHTOBbIE TeXHOIOTUH, I'PIT,
BHYTPUCKBAKUHHBIC PA6OTHI>.
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Dear colleagues!

During the course of the year we have been trying
to give you up-to-date information about state-of-the-
art technologies of present-day oil and gas service. We
will not be able to do that without our authors, brilliant
specialists and experts in different areas of the industry.
All of them are true friends of our periodical.

The year of 2017 is about to end. As usually, the fourth
(in this year) issue of the Journal (Issue 62), contains
congratulations article presented by Editorial and
Supervisory Boards, as well as Editorial Board of scientific
and practical Coiled Tubing Times Journal. In this article
we would like to distinguish the best authors of the
Journal in 2017.

Editorial and Supervisory Boards of scientific and
practical Coiled Tubing Times Journal have established a
title of “Best author of the year”. The first diplomas were
presented to the best authors of Coiled Tubing Times
Journal in 2016.

The tradition of presenting diplomas to the most
faithful and competent members of our authors asset has
been carried on this year as well. The majority of these
people have been supporting our Journal with their
ideas for a long time. Some of them have presented their
publications in Coiled Tubing Times for the first time this
year. Among our best authors one can find lead specialists
of service and production companies, equipment
manufacturers, as well as representatives of academic and
institutional science.

Konstantin Burdin, Chairman of ICGTA-Russia, gave
adetailed interview to our Journal which was published as
“At the Peak of Technology” article (Issue 61). The article
describes the main aspects of activities that are in the
focus of this organization, as well as main development
trends of high-tech oil and gas service in Russia.
Konstantin was also a co-author of the article “Successful
Implementation of 20 Stage Multistage Fracturing with CT
in the Well in Russian Federation” (Issue 59).

Alena Zakharova, Regional Head, CT Equipment
Department, Russia/CIS, NOV, presented the article
“Performing of Coiled Tubing Drilling Operations”

(Issue 60) in which the advanced experience of the
company in the sphere of coiled tubing drilling was
described. It is especially nice that the article was prepared
based on the presentation given at the 17th International
Scientific and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference.

Publication “Techniques for Casing Opening
during Multi-Stage Hydraulic Fracturing in Cemented
Liners” (Issue 61) of R. Akhmetshin, Deputy
Director of "TagraS-RemServis", LLC and Head of the
"AktyubinskRemServis" enterprise, attracted serious
attention. Interview of R.M. Akhmetshin “Complex
Works Are Demanded — Where the Customer Sees the
Efficiency of Coiled Tubing Technologies' Application”
was published in the current issue of the Journal.
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OrpOoMHBIM HHTEPEC BBI3BAJIA MYyOIHUKALINA
Py6muHa MygaprcoBHIa AXMETIIHHA,
3amecturens gupexkropa OO0 «TarpaC-
PemCepBuc» — Ha4aJIbHUKA IPEAIIPUATUA
«AKTIOOHHCKPeMCepBUC» «CITOCOOBI BCKPBITHUSA
KOJIOHHBI Ipy MI'PII B 3a11eMEHTUPOBAHHBIX
XBOCTOBUKaX» (Ne 61). UuTepBbio PM. AXMETIIHHA
«BOCTpEOOBAHHBIMU CTAHOBATCS CJIOXKHBIE PA6OTHI
— TaM, I'/I€ 34KA34UK BUIUT 3PPEKT OT MIPUMEHEHU A
KOJITIOOHUHT2» OITyOJIIMKOBAHO B HBIHENTHEM HOMEPE
JKypHAJIA.

I1aBHBIA KOHCTPYKTOP — IIEPBBI 3aMECTHUTEIID
aupexkropa C3A0 «<HosuHKa» Ceprem AHATOJIbEBHY
ATpyHIKEeBHY IPEJIOCTABUII HAIEMY U3TAHUIO
MaTEPHAJIBI 06 OYEHB NEPCHEKTUBHOM TEXHOIOTUH,
TOJIBKO HEIABHO npuieaiiei B Poccuro, — 06
PKEKTOPHONM OUYUCTKE CKBA’KUH, OIBITE PA3PA60OTKHU
060pPYAOBAHUA I OCYIIECTBIEHUA STON
TEXHOJIOTHUHU U ero TpuMeHeHus (Ne 61).

Auapeit Hukonxaesua KooGenr B
O6CTOATENIBHOU ITyOIMKAIIUY 1A ITUPOKUI 0630pD
KONTIOOMHTOBBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX B
PVII J1O «benopycHed > (Ne 61), a KOHCTAaHTHH
HuxosaeBud ApoBOX PACCKA34]T O KOITIOOUHTE B
ITAO «YKprazono6srda».

B aToM HOMepe (Ne 62) BB MOJKETE O3HAKOMHUThHCS
CO CTaTbe! fupeKTopa MHCTUTYTA HEPTH,
rasa u snepretuku (MHI'nD) KybaHCKOro
TrOCYAAPCTBEHHOI'O TEXHOJIOTUYECKOI'O
yHuBepcureTa Imurpuia l'eopruesuyda
AHTOHHAIH, COABTOPA «OO60CHOBAHUE
HCIIOJIb30BAHUA TN POA6PA3UBHOIO 30HJOBOTO
nep@opaTopa B UHHOBAIIMOHHBIX KOJITIOOMHI'OBBIX
TEXHOJIOTHUAX>, B KOTOPOU PACKPBIBAETCA
KOHCTPYKLIMA U IIPUHITAII AEHCTBUA STOTO
YCTPOUCTBA.

Crarps Kupuiina Hukonaesu4ga
OBYHMHHHKOBA U ero Kosuier n3 OO0 deoCruiur»
U poHAa «CKOJIKOBO» «IIepCrIeKTUBBI IPUMECHCHU S
M4PKEPHBIX METO/OB JIJIS UCCIIEAOBAHUA ITPOPUIIEH
MIPUTOKOB TOPU3OHTAIBHBIX CKBAKUH> (Ne 61)

JlaJ1a HA44J10 HOBOY JIJIA )KyPHAJIA TEME, KOTOPAs
HAXOAWTCA HA ITIMKE COBPEMEHHBIX TEXHOJIOTUI —
TEME UCTIOIB30BAHUA MAPKEPOB B HE(PTETA30BOM
CEPBUCE, B YaCTHOCTH, IIpU nposegenuu MI'PIT.

ITpogeccop PI'Y nedpru 1 raza um. .M. I'ybkruHa
JIx000Bb A0y 1aeBHA MarajgoBa siBjsicTCs
COABTOPOM OOJIBIIMHCTBA ITyOIMKALIII B pA3ZEIe
«HedTenpombIC/I0BAs XUMHUsI», BBIXOJIUBIINX B
Ka’K/IOM HOMEDPE HA IPOTSKEHUN T'O/14, 4 IOIIEHT
PI'Y nedru n raza um. I.M. I'y6kmna JIrormsa
®dapuroBHa JaBJIETIIHHA BbICTYIINIIA B
Ne 62 B COaBTOPCTBE CO CTATHEL «BIUSIHUE CMOTUCTO-
ac(aNBTEHOBBIX BEMECTB HA 3(PPEKTUBHOCTD
KHUCJIOTHBIX OOPa6OTOK>.

JouenT YPUMCKOro rocyiapCTBEHHOIO
HEPTIHOTIO TEXHUYECKOI'O YHUBEPCUTETA

Sergei Atrushkevich, Design Manager and First
Deputy Director at Novinka CJSC provided our Journal
with materials about the advanced technology that has
just recently come to Russia. The article “Ejector well
cleanout. Experience and application” was published in
Issue 61 of Coiled Tubing Times.

Andrey Kobets in his publication provided
comprehensive review of coiled tubing technologies used
in RUP PO Belorusneft (Issue 61) while Konstantin
Yarovoy told about coiled tubing in technologies in
Ukrgazdobycha, PJSC.

In the current issue (#¥62) you can get acquainted
with the article “Justification of Application of
Hydroabrasive Sonde Perforator in Innovative Coiled
Tubing Technologies”, one of the co-authors of which is
Dmitry Antoniadi, associate professor, Institute of oil,
gas and energy at Kuban State Technological University.
The article presents design and operating principle of the
mentioned tool.

The article of Kirill Ovchinnikov and his colleagues
from GeoSplit, LLC and Skolkovo Foundation, entitled as
“Implementation of Marker Technologies for Production
Logging in Horizontal Wells” (Issue 61) gave a birth to
new for our Journal topic which is now at the forefront
of present-day technologies, namely the technology of
markers application in oil and gas service in general and
during multi-stage hydraulic fracturing in particular.

Lyubov Magadova, Professor, LM. Gubkin RSU of Oil
and Gas, is a co-author of the majority of publications
in the “Oilfield chemistry” section while Lucia
Davletshina, Associate Professor, .M. Gubkin RSU of
QOil and Gas, was a co-author of the article “The influence
of resinous-asphaltenic materials on the acid treatment
efficiency” presented in Issue 62 of Coiled Tubing Times.

Ildar Denislamov, Associate Professor of Ufa State
Oil Technical University, published (as a co-author)
two articles this year: “Mode Operation of Reservoirs
and Downhole Equipment in Oil Wells” (Issue 60) and
“Improving the Technology of Water Cut Determination
in Oil Production Wells” (Issue 62).

Yuri Balakirov, the oldest member of the Editorial
Board of our Journal and Honorary Member of ICOTA-
Russia, has been updating personal column with new
material during the whole year of 2017. He has been
sharing his vast experience (Yuri has more than 50 years
in oil and gas industry).

Editorial Board of Coiled Tubing Times expresses its
gratitude to the best authors for their brilliant publications
and waits for new articles, interviews and reviews from
them in 2018.

The best authors who participated in the 18
International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference
were ceremoniously awarded with diplomas there.

Diplomas for the rest of the authors will be sent via mail
together with the current issue of the Journal (Coiled
Tubing Times, Issue 62). }
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K.B. Bypoun
K. Burdin

Haspap 3acduposud JJeHHCIAMOB OITYOINKOBAI B
3TOM I'OJly B COABTOPCTBE IBE 3AMEYATE/IbHBIX CTATbH:
«PeKMMHAA 9KCILIYaTAL M IVIACTOB 1 IIOA3EMHOI'O
06OPYIOBAHUS HEPTAHBIX CKBAKUH»> (Ne 60) u
«COBEPUICHCTBOBAHUE TEXHOJIOI'UH 110 OIIPEACIIEHUIO
OOBOAHEHHOCTH NPOAYKIIMU HEPTAHBIX CKBAXKIH>
(Ne 62).

Crapenmunii 4ieH PeJaKIIMOHHOTO COBETA
JKypHaIa, mo4deTHLIN 4ieH ICOTA-Poccus FOpuit
AvipaneToBud baJakupoB HA IIPOTAXKEHUN
BCEI'0 I'0J1a BEJI ABTOPCKYIO «KOJIOHKY», IIepeaaBast
YUTATEISIM CBOM OOTaTEHUIITUI OMBIT, HAKOTIJIEHHBIH
3a 60JI€E€ YEM IIOTTYBEKOBYIO KAPbEPY B HEPTETA30BOMU
OTPACJIN.

Peaknus sxypHaia «BpeMs KONTIOOHHTA.

Bpewms I'PIT»> 6/1arofapuT Ty4IIUX aBTOPOB 34 UX
3aMEYATETbHbBIE TyOIMKAIIUY 1 K/JIET OT HUX HOBBIE
CTaTbH, UHTEPBBIO, 3aPUCOBKH, O030PbI, KOTOPBIE
YKPACAT PEJAKIIMOHHBIA TOPT@Ens B 2018 roay.

Jly41mmm aBTOpaM Ky pHaJI1d, KOTOPBIE ABJISJINCD
JgeneraraMu 18- MexayHapOJHOU HAyYHO-
NPAaKTUYECKOM KOH(pePpeHITUN «KONTIOOUHTIOBBIE
TexXHONOruy, I'PI1, BHyTPUCKBA’KUHHBIE PAOOTED,
COOTBETCTBYIOIINE TUITIOMBI ObLIH BDYYEHBI B
TOPKECTBEHHOM OOCTAHOBKE.

JUTIJIOMBI OCTAJIBHBIM JIYYIIIUM ABTOPAM OyAyT
OTHPABJIEHDI IIO IIOYTE BMECTE C 3TUM HOMEPOM
sKypHaia («Bpems konriobunra. Bpemsi TPIT», Ne 62). @
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JL.D. /lasremumuna
L. Davletshina

P.M. Axmemuun
R. Akbmetshin
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Poccnnckoe otgeneHme AccoLljmaLim cneumannucTtoBs Nno
KONTIOOMHroBbIM TEXHOJIOFMAIM U BHY TPUCKBAa)KUHHbIM paboTam

Hekommepueckoe napTHepcTBO «LleHTp pa3Butuna
KOJNTIOOMHIroBbIX TEXHONIOrMnN»

Russian Chapter of the Intervention and Coiled Tubing Association

Nonprofit Partnership Coiled Tubing Technologies
Development Center

[CoTA A
POCCHA @

KoHTakTHas uHgpopmavuums Contact information

MbpkeBCckn Nepeynok, 5, ctpoenune 1, opnc 224 5/1 Pyzhevsky lane, Suite 224

Mockea 119017, Poccuinckas depepauns 119017 Moscow, Russian Federation

TenedoH: +7 499 788 91 24; +7 (916) 512 70 54 Telephone: +7 499 788 91 24; +7 (916) 512 70 54
dakc: +7 499 788 91 19 Fax: +7 499 788 91 19

E-mail: info@icota-russia.ru E-mail: info@icota-russia.ru

www.icota-russia.ru



[Co A
POCCHSI

Llensto Accoumaumm cneunanmctos nNo KONTIOOUHIOBbIM TEXHOJNIOTUAM

M BHYTPUCKBaXNHHbIM pa60TaM ABNAETCA pa3BuTune BO3MOXHOCTEN g
I'Ipoq)eCCVIOHaJ'leOI'O 06LU,eHl/Iﬂ caneynanncToB, akKymMmynauna TeEXHNYECKUX
3HAHUN, O606U.I,eHVIe onblTa NPpUMEHEHNA MHHOBALLMOHHbIX TEXHOJIOrUN,
copgencTene BHEOPEHUIO HOBEMLINX pa3pa60TOK B 0611aCTU KONTIOBMHIOBbIX
TEXHONOrUN " OPYrmx cerMmeHTOB BbICOKOTEXHONIOTMYHOIo He¢TeFa3OBOFO
cepBucCa U CTaHOapPTOB 6e3onacHocTu npoeeneHud pa60T.

Poccuiickoe otaeneHme Accoumaumnm CrieumanmncToB Mo KONTIOOMHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXXUHHbIM paboTam (ICoTA-Poccus) siBnseTcs
MHpOPMaLMOHHOM CTPYKTYPOU, AEMCTBYIOLLEN B paMmkax Hekommepueckoro
napTHepcTBa «LleHTp pa3BUTUS KONTIOOMHIOBbIX TEXHONOTMUIN», U OCYLLECTBNSET
CBOIO flefTeNIbHOCTb B COOTBETCTBUM ¢ CornalueHmnem o cCoTpyaHuyecTBe,
3aKJ/Ito4YEeHHbIM MeXxay AccoLMauuven cneLmanmcToB Mo KONTIoOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXUHHbIM paboTam (ICoTA) n Hekommepyecknum
NapTHepPCTBOM «LLeHTp pa3BUTUSA KONTIOOMHIOBbIX TEXHONOTUIA».

3AABJIEHUE

Mpowwy npuHATL MeHsA B YneHbl ICOTA-Poccunsa

bdamunus HanuncaHue no-aHrmMnmnckmn

Nwmsa HanucaHue no-aHrMMncKkn

OTyecTBO

OpraHu3auus/KoMnaHusa/cTpyKTypa

Lon>XXHocTb

ALpec 3neKTPOHHOM NOYThI

TenedoH cny>ebHbIN ®dakc

TenedoH MoOOUbHLIN

Mou4ToBbLIV afpec AN CBA3U

Data Moanunce

MoxanyncTa, oTNpaBbTe 3aNoNHEHHOE 3asBrieHMe no dakcy: +7 499 788 91 19
WNK ckaH 3asBneHns Ha e-mail: info@icota-russia.ru
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MepunannaH pacnpocTpaHeHust XkypHana «Bpems konTiobuHra. Bpems Pr»
Ha oTpacneBbIX MeponpuaTuax B 2018 roay

BK N2 4/62, nekabpb-2017

HAdarta -
MeponpusTtne npoBeaeHus CrpaHa, ropoa OpraHusaTtop Cant meponpusaTus
SPE Hydraulic http://www.spe.
Fracturing Technology N org/events/en/2018/
Conference and 23-25.01.2018 | CIUA, Byanennac SPE conference/18hftc/
Exhibition homepage.html
MBI DO LleHTp aHanu3a
reonoro- cencmMmnYeckmx
reocusnyeckas naHHbIX MY
KOHdepeHuus .
M BbICTaBKa 05-08.02.2018 | Poccusa, MockBa ﬂVéTA%HHVyé/cI;EA httpsr.r/]/c\i\;\c/\(/)\\/lvv./gece.
«CoBpemeHHble Espo- AsnaTckoe
TEXHONOrNM N3y4eHns reobuaNEcKoe
M OCBOEHUSA Heap B
EBpasumn»
15-a MexpayHapogHas Poceus,
BbicTaBKa «HedTb. [a3 Pecniybnuka BL| «3kcno- http://vyvyyv.expoqet.
XUMMS 3KOJ10FVI.ﬂ 7| 14-16.02.2018 TaTapcTaH, Kama» ru/exhibitions/by-id/
i HabepexHble oilcheln/index.ru.html
2018» Yool
International
Petroleum Week 2018 BennkoBoUTaHms BpuTtaHckmn
—105-a mexpayHapoa- | 20-22.02.2018 ﬂOHpOH ! UHCTUTYT
Hag HedTAHasA Hepens A 3HepreTmkm
IP Week
Pﬁgs:;:o_:gg{::; http://www.capitalbe.
Ll/tlHTEHCVIq)pMKaLLVIFI- WoTnaHgusa Capital Business co.uk/programmes/
4-10.03.2018 ! modern-methods-of-
nputoka. CoBpemeH- AbepamnH Events enhanced-oil-recovery-
Hble TEXHONOrnU n roblems
peleHus P
IADC/SPE Drilling
Conference 2017 - https://www.spe.org/
35-a MexayHapogHas | 6-8.03.2018 CWA, ®opT-YapT SPE en/events/drilling-
OypoBasi koHpepeH- conference/home/
umsa SPE/IADC
Xl exxerogHasi KOH- «MOCKOBCKME
epeHLms «CHabxe- 15.03.2018 Poccns, MockBa | HedTerasosble http:/IW\ivw.n-g-k.
Hue B HedTerazoBom KOHhEPEHLMM» ru/?page=meropr58
KoMnnekce» P
SPE/ICOTA Coiled http:/AWwWw.spe
Ualeling and_WeII org/events/en/2018/
Intervention 27-28.03.2018 | CLUA, ByaneHac SPE conference/18ctwi/
Conference and home.html
Exhibition .
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Coiled tubing

119017 r. MockBa, lNbixxeBcknn nep.,
4.5, ctp. 1, opunc 224
Ten.: +7 499 788 914, ten./dakc: +7 499 788 91 19.

Joporue yntarenu!

nO,CI,I'II/ICKy Ha HaquO-ﬂpaKTMHECKMDI XypHan
«Bpemsi konTioOnHra»

Bbl MOXeTe 0(hOpPMUTbL B JIOOOM oTaeneHmm
«Pocneyatn» B nepmof NpoBefeHUs NOAMUCHbIX
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