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KpyrosopoT npupo/ibl HEYyMOJIMM: CHOBA |
OCEHB, 4 3TO 3HAYUT, YTO CKOPO 51 BCTPEYYCh
C BaMU, IOPOTHUE YUTATENN, HA 15-11
MexXayHAPOAHOM HAYYHO-TIPAKTUYECKON
KOH(pepeH U «KOoNTIOOUHIOBBIE
Texnosnoruy, I'PI1, BHyTpUCKBa>KMHHbBIE
PadoTh». BBl 3aMETHUIIN, YTO B 3TOM

r'OJly OPraHHU3aTOPHI CJIETKA U3MEHUIN
HA43BAHUE ITOM cTaperimen B Poccuu
KoH(pepeHuu? B nem nossuics «I'PI,
HOTOMY YTO UMEHHO I'/IPOPA3PHIB I1J1ACTA
BBIXO/IUT CETOJIHS HA OJTHO M3 IEPBBIX MECT
B TA0E/IN O PAHT'AX BBICOKHUX TEXHOJIOT U
HEMTEra3oBoro cepBUca. A TaHzeM MHoOrocraguioro 'l u
KOJITIOOHMHTA ¥ BOBCE MOXKHO OJIETH B JKEJITYIO MAUKY JIHIEPA
H4 BOOOPAKAEMOM 'OHKE MHHOBAITU! O4UeHb HA/ICIOCH,

4TO B IIPOLIECCE KOH(PEPEHIINH IIPEJCTABATEIN BEYIIUX
MemﬂYHapOﬂHbIX CCpBI/ICHbIX KOMITaHUH MTO3HAKOMSIT CBOUX
PYCCKOA3BIYHBIX KOJUIET C CAMBIMU MOJHBIMU TPEHLAMU B
Hate oo1er 0671aCTU TPOPECCUOHATBHBIX UHTEPECOB!

Sl HE COMHEBAIOCh, YTO OYEHD II0JIE3HBIM U
COIEPKATEIbHBIM IIOJYYUTCS IIPEABAPAIOI I
TEXHUYECKHE CEKIIMU KOH(PEPEHIIUU OJJHOJJHEBHBIH
y4€OHBIN CEMUHAP «MHOIOCTaIUIHOE 3aKAHUYUBAHUE
T'OPU3OHTAIBHBIX CKBAXKUH, UJIN MSS-CKBAXXUHBI>», KOTOPBIH
OPOBEAYT CHEIIUATIUCTEI KOMIAHUU JILTIOM6EPXKE».
[ToapO6HYIO IPOrPAMMY CEMHUHAPA BbI HAUJIETE B 3TOM
BBIITYCKE. PETMCTPUPYUTECH B KAYECTBE YYACTHUKOB —

He noxaseere!

IIporpaMma CaMuX TEXHUYECKHUX CECKLIUH TAKXKE
O6ENIAET OBITH BIIEUATIAIONICH. B wacTHOCTH, yKe
IOJIyYEHO IIPEABAPUTEIBHOE COITIACHUE O3BYYUTH CBOU
HOBEMIINE TOCTUKEHNUA OT TAKHUX N3BECTHBIX KOMIIAHUI,
kak Weatherford, Trican Well Service 11, KOHEYHO K€,
dIlnmombeprke». OUeHb HAECIOCh, YTO UX [IOYUH IOAACPKAT
POCCUHCKUE KOJIJIETU U TOXKE MOJECIIATCS BIIEUATIIAIOINM
OIIBITOM ITPOU3BO/ICTBA PAOOT.

PaznenoM, NoCBAMEHHBIM 15-1 MeXyHapOIHOMU
HAYYHO-TIPAKTUYECKON KOH(pepEHIINH «KONTIOOMHI'OBBIE
TEXHOJIOINUH, I'PT1, BHYTPUCKBA)KMHHBIC PA6OTHD,
OTKPBIBAETCSI HOMEP JKYPHAJIA «Bpemst KOITIOOUHI'a»,
KOTOPBIN BbI JEPKUTE B pyKaX. Kak Bcerga, Bbl HAUIETE B HEM
BCE OCHOBHBIE PYOPUKU: «IIepCIEKTUBLL, « [€XHOIOTUN»,
IpakTuKa», «O60pyJ0BaAHUE»... OCOOO0 X0y NOOIATOAPUTD
YUTATEJIEN 32 TIOJPOOHBIE OTBETHI HA HAITY «<AHKETY>.

Bbl faeTe O4eHb NONE3HYIO NH(MOPMALIMIO 1 JIISI CBOUX
KOJLJIET, U /11 PEAAKIIMU XKy pHaIA. IMEHHO 6i1arogaps
AHAJIU3Y BAIIUX OTBETOB MBI CTAPA€MCS BBICTPAUBATD
PEAAKLIMOHHYIO HOIUTUKY. C BAIIEH IIOMOIIBIO HAM YAAETCH
JIeJIaThb XKYPHAJ B OOJIBIIEN CTENEHU NPAKTUYECKHUM, YEM
HAY4HBIM. A BEIb UMEHHO 3TOT'O Bbl U XOTUTE OT HAC!

COOBIIAIO TAKXKE, YTO KYPHAJI «BpeMs KOJITIOOUHIa»
IIPUCOEAVHUIICA K YUCITY YIACTHUKOB TEXHOJIOIMUYECKONU
1aTPOPMBI «T€XHOIOrUU JOOBIYN M UCIIOJIb30BAHUA
YIJIEBOJIOPOIOB», OOPA30BAHHOI IO PEMIEHUIO
[IpaBUTENBCTBEHHOM KOMHUCCHUU PO 1O BELICOKUM
TEXHOJIOI'MAM ¥ MHHOBAIIUAM. Sl BEPIO B YyCTOMYUBOCTD
POCCUHICKUX TEXHOJIOTMYECKUX IUIATPOPM U B TO,

YTO HOBBIE TEXHOJIOTUH HA IECTOM YaCTU CYIIH OYAyT
BHE/IPATHCS HEIPEPBIBHO, KAK ObI TAM HU IITOPMUJIO 34
HOTUTUYECKUM OOPTOM.

Pon Knapr

EDITORIAL

The nature is relentless in moving in its own cycle;
it is autumn again, which means that very soon we
are going to meet at the 15™ International Scientific
and Practical Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference.

Did you notice that this year one of the longest-
standing Russian conferences has changed its
name? It now includes a reference to the hydraulic
fracturing because today hydraulic fracturing is
among those high oil and gas technologies that
are taking the centre stage. As for the team of
hydraulic fracturing and coiled tubing, it should
definitely try on the yellow jersey, being far ahead
in the imaginary race of innovations! Let me hope
that during the conference the representatives of
the leading international service companies will
introduce their Russian-speaking colleagues to
the hottest trends in the sphere of our common
professional interests!

I'have no doubts that the one-day training
seminar on Multistage horizontal well completion
or MSS wells to be held by experts from
Schlumberger in anticipation of the conference
sessions will be both educational and thought-
provoking. The detailed programme of the seminar
is presented in this issue. Please, register
as participants, and you will not regret it!

The programmes of technical sessions also
look promising. For example, the well-known
companies, including Weatherford, Trican Well
Service and, of course, Schlumberger, gave
preliminary consent to present their latest
achievements. I rely on my Russian colleagues to
share their impressive know-hows in response.

The issue of the Coiled Tubing Times you hold
in your hands opens with a section related to
the 15" International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference. As always, you will find
in the journal all of its basic columns, namely
the Prospects, the Technologies, the Practice, the
Equipment, etc... I would like to express special
gratitude to the readers who gave detailed answers
to our Questionnaire. The information you give is
extremely useful both for your colleagues and for
our editorial board. We try to align our policy with
the ideas we get analyzing your answers. It is your
support that helps our journal to take a practical,
rather than academic turning, which is exactly
what you expect from us.

Let me also inform you that the Coiled
Tubing Times has joined the participants of the
Hydrocarbon Production and Usage Technologies
platform established by the decision of the Russian
Federation Government Commission for Advanced
Technology and Innovation. I believe in the Russian
technology platforms remaining stable and the
new technologies being implemented in Russia on
an ongoing basis, however stormy the political sea
might be.

Ron Clarke
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Intervention & Coiled Tubing Association

15-a MexxayHapoaHasa Hay4HO-NpaKTu4Yeckas KoH(epeHuns
«KonTio6mHroBble TexHonoruu, NP, BHyTpuUcKBa)KMHHbIE PpaboTbI»

The 15t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

29 - 31 okTsi0psi 2014 ropa, October 29 - 31,2014
Poccus, MockBa, roctuHnua «Aspocrap» Aerostar Hotel, Moscow, Russia
(NeHuHrpapckum npocnek, 37, kopnyc 9, cT. MeTpo «[luHamo») (Leningradskiy ave. 37, bld. 9, “Dinamo” subway station)
Conference topics:
¢ Coiled tubing technologies;

Tematuka:
¢ KonTioOMHroBble TeXHONOoruu;
¢ Latest hydraulic fracturing technologies (multi-stage
fracturing in horizontal wells, nitrogen fracturing,

¢ AxTtyanbHble TexHonoruv 'PIN (MI'PI B
ropusoHTanbHbIX cKBa)xxuHax, Pl c azoTom,
Mcnonb3oBaHWe KONTIOGMHra Npy NpoBegeHUn coiled tubing fracturing, etc.);
reovrp.); ¢ Up-to-date well logging techniques, including
horizontal wells logging;
¢ Well service (fishing and milling operations,

¢ CoBpeMeHHble MeToAbl reon3M4ecKoro
MCUIeA0BaHMS CKBAXVH, B T.4. TOPU3OHTANbHbIX;

* /IHCTpyMeHTarnbHbI CePBUC (MOBUNbHbIE
onepauuu, ¢ppesepoBaHMe, yCTAaHOBKA

packer setting jobs, etc.);
* New EOR technologies;

¢ Cement squeeze;
¢ Sidetracking operations, including those with

oTCeKaloLMX Nakepos U T.N.);
¢ HoBble meToap! MHIT;
¢ PeMOHTHO-M30NALMOHHble paboTbi; coiled tubing application;
¢ Qilfield chemistry;
¢ Equipment, tools and materials for well servicing

* 3ape3ka 6OKOBbIX CTBOJIOB, B T.u.
¢ npumMmeHeHnem MHKT;

¢ HedprenpombicioBas xumus;

e ObGopyaoBaHMe, UHCTPYMEHT 1 MaTepuarbl

ansa TKPC.

and workover.
= -

KOHTAKTbI / CONTACTS:
Tel.: +7 916 512 70 54,

+7 499 788 91 24
Tel./fax: +7 499 788 91 19
E-mail: cttimes@cttimes.org,

www.cttconference.ru
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15-a Me)xxayHapogHasa Hay4HO-NpaKTu4yecKkas KoHdepeHUns
«KonTio6mHroBble TexHonoruu, NPl, BHyTpuUcKBa)XkKMHHbIE PpaboTbI»

The 15t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

AOPOI'ME KOJUJIErTn!

15-a MexXyHapoiHAsg HAY YHO-TIPAKTUYECKAS

koH(pepeHHA «<KOJITIOOMHTOBBIE TEXHOJIOT HH,

I'PII, BHYTPHCKBAaKHHHBIE PA0OTHI> IIPOIHJIET

29-31 oxTaopst 2014 roga B MOCKBE B TOCTUHUILIE
«A3pocTap» (JIECHUHI'PagCKUM IIPOCIIEKT, 37, KOPITYC 9,

CT. METPO «JMHAMO»). OPraHU3aTOPAMHU BBICTYIIAIOT
POCCHUIICKOE OTIEEHUE ACCOITNAIINHN CIIEUATIHICTOB IO
KOJITIOOMHIOBBIM TEXHOJIOTUSIM U BHYTPUCKBAKMHHBIM
pa6oram (ICOTA), LlenTp pa3BUTHUS KOJITIOOMHIOBBIX
TEXHOJIOTUU (T. MOCKBA) M HAyYHO-IIPAKTUYECCKHH Ky PHAI
«BpeMs KONTIOOUHT 2>, MepOIIPHUATHE IIPOBOJUTCA IIPHU
nogaepsKKe MHUHHUCTEPCTBA dHEPIreTHKH POCCUICKOM
denepanun.

DTa exeroHas KOHMEPEHIUA ABIACTCA CTAPENIITNUM
HA [TOCTCOBETCKOM IPOCTPAHCTBE NPO(PECCUOHATBHBIM
(POPYMOM /IS CHELIMAIUCTOB HE(PTETA30BOI'O CEPBUCA U
3aKa34YUKOB HE(PTECEPBUCHBIX YCIIYT. [TepBas KOH(pEPEHITUA
COCTOANMACH B 1998 roty 1 Ha3bIBAJIACh «BCEPOCCUCKAA
KOH(EPEHIHUA IO KONTIOOMHI'OBBIM TEXHOJIOTUAM>. 32
MPOLIEAIINE TTOATOPA JECATUIETHS KOH(PEPEHIINA HE
TOJIBKO 3aCJIY2KWJIA CTATYC MEKIYHAPOAHON, HO U HE
pa3 KOPPEKTUPOBAJIA HA3BAHUE — B COOTBETCTBUH C
U3MEHEHUAMU OCHOBHBIX TPEH/IOB BBICOKOTEXHOJIOIMTYHOI'O
HEPTErA30BOI0O CEPBHUCA.

B pokyce Tematuku caeayome KoHpepEeHN
obemaeT ObITh I'PII, TO3TOMY OPraHHU3aTOPBl yTOYHHIIN
HasBaHue: 15-1 MexxayHapoaHas HAyYHO-TIPAKTHYECKas
KoH(pepeHus «KonTioOuHIoBble TEXHOIOrUH, I'PI1,
BHYTPHUCKBA>KUHHBIE PA6OTHI>.

Ha 29 okTA0ps 3aI7IaHUPOBAH OJHOJHEBHBIH 8-9aCOBOH
Y4EOHBIIN CEMUHAP «MHOT'OCTATHIHOE 3AKAHUYHBAHHE
TOPHU3OHTAJIbHBIX CKBAXKHH, HJIU MSS-CKBaKHHBD,
KOTOPBIH ITPOBEAYT CHELINAIUCTBI KOMITAHUNA
JIl1roMoGepIKe».

Tepmunu MSS (multistage stimulation systems) MOXHO
NEPEBECTH KAK «CUCTEMBI J/Is1 MHOI'OCTAJMHHON
UHTEHCU(PHUKALIUY IPUTOKA/IOOBIYN». TO €CTh
MSS-CKBaKMHBI — 9TO CKBAKHUHBI, B KOTOPBIX UCIIOIb3YIOTCS
TaKHe CUCTEMBL. CIIEUAINCTBI KOMIIaHUHU «[1lmoMbeprke»
COOHPAIOTCS IIOKA34Th, KAKHE IIPEUMYIIECTBA CIIOCOOHBI
1aTh MSS-TEXHOJIOT'UH.

TexXHOIOrus BBIIIOJHEHUS pab0T, O KOTOPOH HOH/IET PEUb,
OCHOBAaH4 HA MHXXEHEPHOU ITPOPAOOTKE M MOJETUPOBAHHUU.
ByayT nogpo6GHO PACCMOTPEHBL:

1. TeoMexaHMKa (ABJIACTCA OCHOBOM JIJIAA ITOCIEAYIOIETO
3aKAHYUBAHUA CKBAKUHDL);

2. 3aKkaH4YMUBAHUE (JOCTYII K KOJUIEKTOPY TAM, 7€ 3TO HAM
HEOOXOIUMO);

3. MHTeHCcU(UKALNSA IPUTOKA (CO3[JAHHUE TPEIHUHEI B
COOTBETCTBUH C IIJIACTOBBIMH YCIIOBHUAMMN);

DEAR COLLEAGUES!

The 15" International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference will be held on
October 29-31, 2014, in Moscow at Aerostar Hotel
(37 Leningradsky avenue, block 9, ‘Dinamo’ subway
station). The Conference will be organized by the
Russian Chapter of Intervention and Coiled Tubing
Association (ICOTA), Coiled Tubing Technologies
Development Center (Moscow) and Coiled Tubing
Times research and application journal. The
event will be held under the auspices of the
Ministry of Energy of the Russian Federation.

This annual conference is the oldest professional
forum for 0il & gas service specialists and
consumers on the post-Soviet space. The first
conference took place in 1998 and was called back
then “All-Russian Conference on Coiled Tubing
Technologies.” Over the past decade and a half
the conference did not only earn the status of an
international event but also changed its name on
several occasions in line with the changes in the
main trends in high-tech gas and oilfield service.

The next conference is expected to be focused on
hydraulic fracturing, so the organizers amended
its name, i.e. 15" International Scientific and
Practical Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference.

On October 29, a one-day 8-hour training
workshop under the title “Multi-Stage
Horizontal Well Completion or MSS Wells” is
schedule to be held by Schlumberger specialists.

The term MSS stands for multistage stimulation
systems, i.e. MSS-wells are wells where such systems
are used. Schlumberger specialists intend to show
what advantages MSS-technologies can offer.

The workflow to show is based on engineering
and modeling. The following topics will be given
detailed consideration:

1. Geomechanics (which is the basis for the
following well completion services);

2. Completion (getting access to the reservoir where
we want it);

3. Stimulation (fracture placement as per reservoir
requirements);

4. Microseismic monitoring (as the eyes of
engineers and substantiation of the chosen
completion strategy);

5. Well intervention (improving well productivity
and alternative way for fracture initiation, proven
solution for stage isolation at production phase);
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4. MUKPOCENCMUYECKHUI MOHUTOPHHI (KAK «I71432»
UHXXEHEPOB U KAK IIOATBEPXKIECHUE IIPABUILHOCTU
CTPATErUU 3aKAHYUBAHUA);

5. BHYTPHUCKBAXXUHHBIE PA6OTHI (YIy4IIEHUE
NPOAYKTUBHOCTH CKBAXXUHBI U AJIBTEPHATHUBHBIN CIIOCOO
UHUIIMUPOBAHUS ['PIT, OTpabOTAHHBIN METO/ U3OISAIINU
3TAIOB B (pa3e JOObIYN);

6. VICTIBITAHUE CKBAKUHBI (TIOHUMAHUE TOTCHITUAIIA
CKBA’KMHBI C BHEPEHHON TEXHOJIOTUEN 3aKAHYNBAHUA).

TTogpoOHAasI HpOrpaMMa CEMHUHAPA ITyOIUKyeTcs Ha C. 10.
30-31 OKTAOPA COCTOSITCS TEXHUICCKHE CeKITHU. X
TEMATUKA:

¢ KoJITIOOMHT'OBBIE TEXHOJIOTUY;

e Axryanbhble TexHoaoruu I'PIT (MI'PIT B rOpU30HTAIBHBIX
CKkBaXKMHAX, ['PIT € a30TOM, UCITOIb30BAHNE KO TIOOUHTA
npu nposegenuu I'PIT v T.4.);

* COBpPEMEHHBIE METOABI F€O(PHU3UYECKOT'O UCCIENOBAHUSA
CKBA’KUH, B TOM YHCJIE TOPU3OHTATIBHBIX;

e HMHCTPYMEHTAJIBHBIN CEPBUC (JIOBUJIBHBIE OIIEPALINH,
¢pesepoBaHne, yCTAHOBKA OTCEKAIOIIMX ITAKEPOB U T.IL);

* Hoseie meTogs! [THIT;

* PEMOHTHO-U3OIALUOHHBIE PAOOTHI;

* 3ape3ka 60KOBBIX CTBOJIOB, B TOM YHCJIE C IPUMEHEHUEM
I'HKT;

¢ HedrenpombICI0Bast XUMUS;

* O60pPYyNOBAHUE, THCTPYMEHT M MaTepuasl s TKPC.

O CBOEM HAMEPEHHNHU HE TOIBKO y4aCTBOBATh, HO U
BBICTYIIUTB C JOKJIAJAMH YKE 3AABUIH IIPEJACTABUTENN PSAIA
KPYIHBIX MEXIYHAPOAHBIX U POCCUNCKHUX KOMITAHUI.

IIpuriaamaemM BaC BRICTYIIHTD C JOKJIAJO0M,
nponara}mnpy}omnM OIIBIT BAIIIEH KOMITAHHH.

Paboune A3bIKU KOH(PEPEHIINH PYCCKUH U AHIVIMHCKU.
ByzneT BeCTUCh CHHXPOHHBIH IIEPEBO/.

IIporpaMma MEPONIPUATUA TPAJULTUOHHO
(POKyCHPYETCA HA CAMBIX ITEPEAOBBIX TEXHOJIOTUAX.

Taxk, B TpeHax nponuibix (13-11 u 14-i1) KoHpepeH i

ObLIY MHOT'OCTAaAUUHBIN ['PIT C KOMTIOOMHTOM,

IIPUMEHEHHE OIITOBOJIOKOHHBIX cucTeM ACTive,

TUJPONECKOCTPYIHHAS NEPQPOPAL NS IKCIUIYATALUOHHOM

KOJIOHHBI ITpy ucnonb3osanuu 'HKT, ¢ppesepoBanue

MydT MHOTOCTaguItHOTO I'PIT (ZoneSelect), HampaBAECHHOE

OypEeHUE CKBAXKIH, B TOM YHUCJIE HA JICNIPECCUH, I'€O(PU3HKA C

KOJITIOOMHIOM, UCITOJIb30BAHUE CKBA’KUHHBIX TPAKTOPOB 1

JAPYyI'ye AKTYAJIbHBIE TEMBI OT BEIYIIUX MEXK/IYHAPOAHBIX U

POCCUHCKUX CEPBUCHBIX KOMITAHUMN.

Iponutoroguss 14-a MexxayHapogHas HaydHO-
MIPAaKTHUYECKAs1 KOH(pepeH1ns «KONITIOOMHIOBbIE TEXHOJIOI MU
U BHYTPUCKBA)KMHHBIE PA6OTB> COOPAIA PEKOPJHOE YUCIIO
Y4aCTHHUKOB 13 paBJII/I‘IHbIX pCFI/IOHOB POCCI/II/I, a4 TAKXKEC
CTpaH OJIMPKHETO U JAJIBHETO 3apyOesxbs — 140 fgeneraros
o1 70 HeTEra30CEPBUCHBIX, HE(PTEra30J00BIBAIOIUX,
MPOU3BOASIIINX O60OPYJOBAHUE KOMITAHUI.

JeneraraMu KOH(pEpPEHIIUHU HEU3MEHHO SBJISIOTCS
MIPEACTABUTENN TAKUX U3BECTHBIX POCCUHICKUX U
MEXKAYHAPOIHBIX KOMITAHUM, KaK «POCHEPTD», «[a31pOM»,
«asnpom HeP T, JIYKOMNJI», dIlmombepses, Trican Well
Service, Weatherford, Halliburton, <I'aTHe(Tb», «bamHePTH»,
OO0 urerpa — CepBUCHD, <EBC», «<BBT-BocToK», Eriell
Group, «<benopycHedTh», ERIELL Group , C3AO «PH1IMAIL»,
Serva Group, Welltec, «[Takep Cepsuc», Westor Overseas
Holding, <bBBT-BocTok», «®pax [IxxeT Bosra», <Imar-
ITeTpocepBUc» U JIp.
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6. Well testing (understanding of well potential
with the implemented completion technology).
A detailed agenda can be found on p. 10.
Technical sessions of the conference will
take place on October 30-31. The main topics
will be as follows:

» The main topics of technical sessions;

 Latest hydraulic fracturing technologies (multi-
stage fracturing in horizontal wells, nitrogen
fracturing, coiled tubing fracturing, etc.);

* Up-to-date well logging techniques, including
horizontal well logging;

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

* New EOR technologies;

* Cement squeeze;

 Sidetracking operations, including those with
coiled tubing application;

« Oilfield chemistry;

» Equipment, tools and materials for well
servicing and workover.

Representatives of major worldwide and Russian
companies have already confirmed their intent
not only to attend the event but also to make a
report.

We invite you to make a presentation
promoting the experience of your company.
The working languages of the conference are
Russian and English. Simultaneous interpretation

will be provided.

Traditionally the agenda of the event focuses
on cutting-edge technologies. The main trends of
the previous (13" and 14'") conferences include
multistage fraccing with coiled tubing, application
of ACTive fiber-optic systems, hydraulic jet
perforation with coiled tubing, ZoneSelect
MultiShift Frac Sliding Sleeve, directional drilling,
including underbalanced drilling, coiled tubing-
based well logging, use of downhole tractors and
other relevant topics from leading world and
Russian oilfield service companies.

The last year’s 14" International Scientific and
Practical Coiled Tubing and Well Intervention
Conference was attended by the record number
of participants from various regions of Russia
and neighboring countries and elsewhere —

140 delegates from 70 gas and oilfield service,
companies, gas and oil producing companies and
equipment manufacturers.

The Conference is invariably attended by the
representatives of such renowned Russian and
international companies as Rosneft, Gazprom,
Gazprom Neft, LUKOIL, Schlumberger, Trican
Well Service, Weatherford, Halliburton, Tatneft,
Bashneft, Integra-Services, EWS, BVT-Vostok,
Belorusneft, Eriell Group, NOV FIDMASH, Serva
Group, Welltec, Packer Service, Westor Overseas
Holding, Frac Jet Volga, Yamal-Petroservice, etc.

The 15" Conference, as always, will ensure
the environment for productive formal and
information communication between specialists
during coffee-breaks, drinks and buffet and



The 15% International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and Well Intervention Conference

Ha 15-11 KOH(PbEPEHIINUH, KAK BCETIA, OYIyT MPEJOCTABICHBI
YCJIOBHS IJISI IPOAYKTUBHOTO HE TOJIBKO (POPMAJIBHOTO, HO
1 He(POPMAJIBHOT'O OOIIEHUSI CIIEIIUATIUCTOB B IIPOIIECCE
KO(pe-6peNKOB, (PypIIeTa U TOPKECTBEHHOI'O IPHUEMA B
4ECTD 15-JIETHETO I0OWIIES. MEPONIPHUATHSL

VuacTue B KOH(PEPEHITUU JACT BAM BO3MOXKHOCTb
MU3Y4YUTb OCHOBHBIE TPEH/IbI U IOJIYYUTh UCUEPIBIBAIONTYIO
MHMOPMALIHIO O CAMBIX CBEXUX TEXHUUECKUX
U TEXHOJIOTUYECKHX MHHOBALIMAX MUPOBOI'O U
OTEYECTBEHHOT'O HE(PTETA30CEPBUCHOTO PBIHKA. Y BAC OYAYT
MPEKPACHBIE YCIIOBUS, YTOOBI IVIOJIOTBOPHO MOOOIIATHCS U
O6CYIUTD AKTYAJIBHBIE IIPOOJIEMBI C ONTBITHBIMH KOJJIETAMU
U3 BEAYIINX KOMITAHUH, B HE(POPMAJIBHOM OOCTAHOBKE C
MOMOMIBIO KBATU(PHUITUPOBAHHBIX IEPEBOTYUKOB 3244Th
BOIIPOCHI 3APYOEKHBIM CIIELTUATHCTAM.

Ha npoTs>KeHUU BCEX TPEX THEU OYIET IEHCTBOBATD
BBICTABKA, HA CTEHJAX KOTOPOI 6yyT MPEACTABICHBI
NPOAYKLUA /WU TEXHOJIOI'MH KOMITAHUHU-YYACTHUL, I71€
BBl CMOYKETE NPEJCTABUTD MTOTEHIIUAIBHBIM IOTPEOUTENAM
OPOAYKIIUIO U YCITYTH BAIIEX KOMITAHUH, OPIaHHU30BATh
MPE3EHTAIIHIO, IPOBECTH NEPETOBOPBL. O HAMEPEHNH
APEHJIOBATD BEICTABOYHBII CTEH/L IIPOCHUM COOOIIUTD
OPIrKOMUTETY (Cttimes@cttimes.org).

Kpyrbiii cton <TeHaeHIHHa PA3BHTH A
BBICOKOTEXHOJIOTHYHOTO HE()TEra3zoBoro cEpBHca
B Poccru i CHI» 6yfieT HOArOTOBJIEH T€EHEPAJIBHBIM
cnoHcopoM KoHpepeHuu C3A0 «PMJIMAII» u perakuyert
HAYYHO-IIPAKTUYECKOIO )KyPHaIA «Bpems KONTIOOMHT a».

B pamkax 15-11 MeXayHapOAHOM HAY YHO-IIPAKTUYIECKOM
KOoH(pepeH U «KonTIoOUHIOBbIE TEXHOIOrUY, I'PT1,
BHYTPHUCKBA)KUHHBIE PAOOTHI IIJIAHUPYETCA JATh CTAPT
HOBOU TPAJUIIUU — HATPAKAECHUIO JTy YT X KOMITAHUNA
U JJOKJIAJUMKOB CIIELIMAJIBHOM IpeMucet Intervention
Technology Award B HOMUHALIHSX:

* Jlyumas OTe4eCTBEHHA KOMITAHUSA B UCIIOJIb30BAHHUH
KOJITIOOMHI OBBIX TEXHOJIOT UIT».

e Jly4dmass OTeueCcTBEHHAsI KOMITAaHUA B 00nacTu I'PIT».

* JIpOpBIBroja — Iy4diias KOMIIAHHA IIO TEMITAM
Pa3BUTHS.

* Jly4mas MHOCTPAHHAA KOMIIAHHA HAd CEPBUCHOM PBIHKE
Poccun».

* Jly4mas KOMIaHUA — IIPOU3BOJUTEIIb OOOPYJOBAHUSA
JUUI BLICOKOTEXHOJIOTUYHOI'O HE(PTEra30BOIO CEPBUCA».

e «Cambii1 3PPEKTUBHBINA (PUHAHCOBBIN UHCTUTYT,
CNIOCOOCTBYIOMUIA BHEJPEHHIO BLICOKOTEXHOJIOTUYHOI'O
HedTEra3oBOro ceppuca B Poccum».

*  JIy4munm JOKJIATYMK KOH(PEPEHITU .

Harpaxaenue nponeT noj Aru10M poOCCUCKOro
OTZEIEHN ACCOLIMAIINY CIIEUAIUCTOB I10
KOJITIOOMHI'OBBIM TEXHOJIOTUSIM 1 BHyTpHCKBﬂ)KI/IHHbIM
pa6ortam (ICOTA).

INoapobnas nudoOpMaILHA O IPOrpamMMe KOH(pEePEHIIUN
IIOCTOSIHHO OOHOBJISETCS HA BEO-CANTE XKypHaJIa «Bpems
KOJITIOOUHT2» http:/www.cttimes.org/conf/

3aperucTpupOBaATHCA B KAUYECTBE YUACTHHKA
koH(bepEeHITHH BBI MOKETE IO A/IPECY:
http://www.cttimes.org/conf/confreg/

JKOEM BAC, JOPOI'MIE [1PY3bsI!

Opzrxomumem

ceremonial reception to celebrate the 15t
anniversary of the event.

By participating in the conference you will get
an excellent opportunity to study the main trends
and receive most comprehensive information
about the up-to-date innovative techniques and
technologies in the global and domestic gas and
oilfield service market. You will find yourself in a
perfect position to socialize and to discuss most
urgent issues with experienced colleagues from
leading companies and to ask your questions to
foreign specialists in informal environment with
the help of skilled interpreters.

An exhibition will be held during the
whole three-day period of the conference to
showcase the products and/or technologies of
the participating companies where you will able
to present yours products and services to the
potential customers, to arrange a presentation
and to hold negotiations. You are kindly asked to
inform the steering committee about your intent
to rent an exhibit booth (cttimes@cttimes.org).

The round table “Trends in the Development
of High-Tech Gas and Oilfield Service in
Russia and CIS” will be organized by the general
sponsor of the conference NOV FIDMASH and the
editorial board of Coiled Tubing Times journal.

Within the 15* International Scientific and
Practical Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference it is planned
to set up a new tradition — awarding of the
best companies and reports with the special
Intervention Technology Award in the
following nominations:

* Best domestic company using coiled tubing

technologies.

¢ Best domestic company in the area of hydraulic
fracturing.

* Breakthrough of the year — most rapidly
developing company.

* Best foreign company in the Russian service
market.

* Best company — manufacturer of equipment for
high-tech gas and oilfield service.

¢ Best performing financial institute facilitating
the implementation of high-tech gas and
oilfield service in Russia».

* Best report of the conference.

The award ceremony will be held under the
aegis of the Russian Chapter of Intervention and
Coiled Tubing Association (ICOTA).

Detailed information about the Conference is
continuously updated at the web-site of Coiled Tubing
Times journal http://www.cttimes.org/conf/

You can register as a participant of the
Conference by following the link below:
http://www.cttimes.org/conf/confreg/

WE ARE LOOKING FORWARD TO SEEING YOU,
DEAR FRIENDS!

Steering Commiittee
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15-9 MexpayHapogHas Hay4yHo-NpakTuyeckas KoHdepeHuus «KonTiobnHrosble TexHonoruu, NP1, BHyTPUCKBaXXMHHbIe paboTbI»

15-a1 MeXAyHaApOIHAA HAYYHO-IIPAKTHIECKAA
koHdepeHua <KOITIOUHIOBBIE TEXHOIOTHH, TP,
BHYTPHCKBAKHHHBIE PA0OTHI.

B paMKax KOH(pepeHITNH 29 OKTAOPSI IPOUIET
Y4EOHBIN CEMUHAP «MHOT'OCTAJUHHOE 3AKAHYHNBAHHE
TOPHU3O0OHTAJIBHBIX CKBAKUH, IJIH MSS-CKBAaKHUHBD,
KOTOPBIN IIPOBEAYT CHELTUATICTBI KOMIIAHHUHA
JILTrOMOEpsKe».

MecTo npoBeJeHUA: MOCKBA, TOCTUHULLA <A3DOCTAD>
(JIeHUHT paICKUI IPOCIIEKT, 37, KOPITYC 9, CT. METPO
«[JMHAMO»), KOH(PEPEHII-3a)1 I IeTPOBCKUI».

JmTeIbHOCTD Kypcea: 8 AaKaAEMUYECKHUX YACOB.

ITPOIT'PAMMA

Cexkmusa 1
1. Beesienue. KoHueniysa nHTerpam.
2.TeoMexaHUKA TOPU3OHTAJIbHBIX MSS-CKBAKHH
(C MHOTOCTaJJUITHBIMU CUCTEMAMU UHTECHCHU(PHUKATIITUU
IIPUTOKA) U KpaTKoe onucanue nenrpa PTEC.
a) IIpeseHTanys NOTEHIMAJ1d TEOMEXAHHUKU B OOJIACTH
pasMeleHus1/6ypeHNs TOPU3OHTATIBHBIX CKBAXKUH,
b) IIpeaBapuTenbHOE OypeHUE — OBYPEHUE — PAOOTHI TOC/IE
OypeHMsI — UHTEHCU(PUKALIUA — MUKPOCEMCMUKA U
ONTUMM3ALIUA ITAPAMETPOB MSS.
©) HoBbl€ TEXHOIOIUU B O6JIACTU TEOMEXAHUKH.

Cexkusa 2
3. 3aKaH4YHUBAHUE.
2) MHOIrOCTaUIMHOE 3aKAHUYNUBAHUE [IPOTIKEHHDBIX
T'OPU3OHTAIBHBIX CEKIIUM, YUCIIO 3TAIOB 3aKAHYNBAHUS,
b) PaznuuyHble METOIUKU 3AKAHYUBAHU S CKBAXKUH;
©) HoBble TEXHOIOIMU 3aKAHYMBAHUSL.
4.TPITu ITO Mangrove.
2) MaTencudukanysa npuToka B MSS-cksaxrHax. HOBbIN
B3I/, YTO U3MEHUJIOCH K CEI'OAHALITHEMY JHIO;
b) T1O Mangrove Kak IOJE3HBI HHCTPYMEHT JII
ONITUMH3AIIHY ITPOLECCA 3AKAHIUBAHUA MSS-CKBAXKIH;
©) HoBpble TEXHOIOIMHN OT KOMITAaHUU PetroStim.

Cexnusa 3
5. MUKpPOCENCMHUKA.

2) Kak BUIETh TO, YTO IPOUCKXOIUT BHYTPH CKBAKHHBI;

b) BaskHOCTb U3MEPEHUI U JATIBHEHIIIEH ONTUMU3ALINY;

©) Pasnnunble BAPUAHTDI UCIIOJIb30BAHUS
MHKPOCEHCMHUYECKHX JJAHHDBIX;

d) HoBbl€ TEXHOIOIUU B OOJIACTU MUKPOCEHCMIUKH.
6. Ucttonb3oBanue I'T B MSS-CKBaKUHAX.

a) AJILTEPHATUBHbBIE TEXHOJIOI'MH, (PPE3EPOBKA M KAPOTAXK
Ha T'HOKOU TPpy6eE;

b) KitroueBoi MeTO/] TPOBEAEHU A U30IALITMOHHBIX PA6OT HA
3TAIE IKCIUTYATAL NN CKBAKUHBI;

©) HoBbl€ TEXHOIOIMU B O6JIACTU BHYTPUCKBAKMHHBIX
paboT.

Cexkuua 4
7. cnibiTanne MSS-CKBaKUH.
a) McnblTanue MSS-CKBaKWUH, KITIOYEBBIE TEXHOJIOT U
b) ITOBEpXHOCTHBIN MOHUTOPUHT JOOBIUM VS UCIIBITAHUS HA
IIPUTOK HA 3200¢;
©) HoBbl€e TEXHOIOIUY B O6JIACTU UCIIBITAHUS CKBAKHH.
8. 3axjroueHue.
a) Kparkutt 0630p NPEACTABIEHHOIO MATEPHAIA.

KaxxioMy cymaTtenno ceMruHapa OyAeT Bpy4eH UMEHHON
CEPTUMHUKAT 06 YCIIENTHOM ITPOXOXK/IECHHUH Kypca. YaacTHue
B CEMHHApe caexyeT ohopMIATh OTAEIHHOH OIITHEN.

OHJIAHH-PETUCTPAIHUA YIACTHHUKOB CEMHHAPA H/IET
IIO a/Ipecy:

http://www.cttimes.org/conf/confreg/
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15" International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference.

On October 29, within the Conference, the
training workshop “Multi-Stage Horizontal
Well Completion or MSS Wells” will be held by
Schlumberger specialists.

Venue: Moscow, Aerostat Hotel (37 Leningradsky
avenue, block 9, ‘Dinamo’ subway station), ‘Petrovsky’
conference-hall.

Duration of the course: 8 academic hours.

AGENDA

Session 1

1. Introduction. The concept of integration.

2. Geomechanics for horizontal MSS wells
(multistage stimulation systems) and brief description
of PTEC.

a) Presentation of geomechanics potential for
placement/drilling of horizontal wells;

b) Predrill — real-time drilling — post drill — stimulation
— microseismic and optimization of MSS parameters.

©) New technologies from geomechanics.

Session 2
3. Completion.
a) MSS completion in terms of longer horizontal
section, number of MSS stages;
b) Different completion techniques;
¢©) New technologies from completion.
4. Frac and Mangrove.
a) Stimulation of MSS wells. New insight. What is
different today;
b) Mangrove as a helper for MSS well completion
process optimization;
©) New technologies from PetroStim.

Session 3
5. Microseismic.
a2) How to see what is going on at downhole level;
b) Importance of measurements and further
optimization,
¢) The various options to use microseismic data;
d) New technologies from microseismic.
6.CT for MSS.
a) Alternative technology to MSS, CT milling and
logging;
b) Key method for isolation jobs at well production
stage;
©) New technologies from well intervention.

Session 4
7. Testing for MSS.
a) MSS well testing, key technologies;
b) Surface production monitoring vs. bottomhole
production testing;
©) New technologies from testing.
8.Final.
a) Short review on upper presentation.

Each attendee of the workshop will be given a
personal certificate of graduation. Participation in
the workshop should be confirmed as a separate
option.

On-line registration of participation is
available at the following address:

http://www.cttimes.org/conf/confreg/



The 15t International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and Well Intervention Conference

PETHCTPAIITMOHHAA ®OPMA
15-a MexxayHapogHas HayYHO-IIPAKTUYECKAs KOH(PEPEHLINA
«KOJITFOBUHI'OBBIE TEXHOJIOI'NH, I'PII, BHYTPUCKBAKNHHBIE PABOTDbI»
29 okTAGPs — 31 OKTAGPs 2014 1.
I MOCKBA, TOCTUHH1IA «A3DPOCTAP», (JIEHUHIPAJACKUI IIPOCHEKT, 37, K. 9, CT. M. «/IMHaAMO»)

1. Ilo:xaay¥icTa, 3AII0OTHUTE PETHCTPAIHOHHYIO (DopMYy. ‘TIoss, 06513aTeIbHbIE IS 3AII0THEHHSI

*OaMuns *HanucaHue 1no-aHrianucKu
“msa *Hanucanue no-aHIJImuCKHu
*OTYecTBO

*JIOJIKHOCTD

Hanucanue no-aHIIMHCKU

*Kommnanusa

"AZIpec 3JIEKTPOHHOM ITOYTHI “Tenedpon

*dakc

TTouTOBBIN aipec

2. TlosKaXy¥cTa, oTMeThTe (hOPMAT yIACTHS: CEMHUHAD, KOH(PEPEHITH A, BRICTABKA.

29.10.2014 - OBPA3OBATEJIbHBIN CEMUHAP

PerucTpaliuoOHHBINA B3HOC 18 000 py6.

Pezucmpaytonmsiii 83HOC 8KM0UACTI: YUACINUE CTuamens 8 Koge-opelixax, obede, pypuieme; KOHCHREKIM AKUULL
cemunapa u opyaue pasdamounvle MamepPUuaivt, a marice UMeHHOLL Cepmupucam, CeudemebCmea)ousuLl
0 NPOXONCOeHUU IKYPCA.

30.10-31.10.2014 - KOH®EPEHIIH A

PerucrpaliiOHHBIN B3HOC

7151 neneratos 45 000 py®6.
JJ151 TOKJIATYUKOB (JJOKJIA/TbI HEPEKIAMHOTI'O XAPAKTEPQ)..ccvvvrve. 19 000 py®.
Xapakrep JOKJI14/1a OIIPEJEIAET IPOIPAMMHBIA KOMUTET KOH(PEPEHIUN

IIpu peructpanunu 3-x 1 60j1e€ y4aCTHUKOB OT OGHOU OPraHU3aLuU — CKUAKA 7%

PerucTpaiuOHHBIA B3HOC C OJTHOT'O UCTIOBEKA wuvvvvvvevvvvessssssssessssssssssssss 41 850 py®6.
[ns yyacTHUKOB KOoH(pepenuun 2009-2013 rr. — ckuaka 5%
PeructpanuoHHbBIN B3HOC C OJTHOT'O YEJIOBEKA 42 750 py®6.

Pezucmpayuonioiil 63HOC BKIOUACTN. YHACIUE 0e1e2ama 6 MEeXHUHUECKUX CeKUUAX, Koghe-Opetixax, 00e0ax,
VAHCUHAX, BeHUePHEM npueme, NOCeUieHIUe BbICINABKU, d MAKICe PA30amoHuHble MAmepuaivl KOHpepeH L 1
npesenmaunuu OOKAA0UUKo8 Ha flash-nocumene.

J1J151 3A0YHBIX YIACTHUKOB 9000 py®6.

30.10-31.10.2014 - BBICTABKA TEXHOJIOT'I1 1 OBOPYIOBAHUSA KOMITAHUM-YYACTHHUIL

3akas KoH(pepeH-crenaa (3X2, Crangapr) 42 500 py6.
Bce cymmbl Brimouarot HJIC

[ToxaIyHCTa, YKaKUTE POPMAT YIACTHS U YKAKUTE CYMMY BEIGPAHHOI'O BAMU PErHCTPAIIIOHHOIO B3HOCA:

Dopmam Cymma
Cnyuamens cemunapa
Henezam korngpeperiun TOCTHHHIIA <A3POCTAP>
enezam xorgpepenyui — OOKAAOUK Anpec: 125167, MocKBa, JICHUHTPAICK UL
3aounsiil yuacmHux Kongpeperyuu IIPOCIEKT, 1.37, KOpPIL. 9.
Bponnposanue HoMepos: +7 495 988-31-30,
Drcnonenm 8blCcmasKu E-mail: reservation@aerostar.ru
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15-9 MexpayHapogHas Hay4yHo-NpakTuyeckas KoHdepeHuus «KonTiobnHrosble TexHonoruu, NP1, BHyTPUCKBaXXMHHbIe paboTbI»

APPLICATION FORM
The 15" International Scientific and Practical
COILED TUBING, HYDRAULIC FRACTURING AND WELL INTERVENTION CONFERENCE
October 29 - 31,2014
Aerostar Hotel, Moscow, Russia (Leningradskiy ave. 37, bld. 9, “Dinamo” subway station)

Please, fill in the application form. *Mandatory fields

*Last Name

*First Name

*Position

*Company.

*E-mail

“Telephone
*Fax

Mail

Please, select your participation option: workshop, conference, exhibition.
29.10.2014 - EDUCATIONAL WORKSHOP

Registration fee $600

Registration fee includes: participating in the technical sections, coffee breaks, lunch, cockiail party; seminar lecture notes
and other handouts, as well as a personal certificate of participating in the workshop.

30.10-31.10.2014 - CONFERENCE

Registration fee:
For delegates $1490
For reporters (Non-advertizing reports) $600

The nature of the report is defined by the Program Committee of the conference
3 or more participants from one organization have a 7% registration discount

Registration fee for one person $1380
The participants of the conferences in 2009-2013 have a 5% registration discount
Registration fee for one person /. $1410

Registration fee includes: participating in the technical sections, coffee breaks, lunches, dinners and evening reception,
touring of the exhibition as well as getting conference bandouts and presentations of reports on a flash-drive.

For correspondent participants $300

30.10-31.10.2014 — EXHIBITION OF TECHNOLOGIES AND EQUIPMENT OF THE MEMBER COMPANIES

Order of the conference stand (3X2, standard) $1500
All prices include TAX

Please, select your participation option and registration fee:

Option Price
Workshop attendee
Delegate of the conference Aerostar Hotel
Delegate and reporter of the conference Address: 125167, Moscow,
Correspondent participant of the Leningradskiy ave. 37, bldg. 9.
conference Reservation service: +7 495 988-31-30,
Exponent of the exhibition E-mail: reservation@aerostar.ru
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Intervention & Coiled Tubing Association

Coiled /tubing
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MWHUCTEPCTBO SHEPTETUKU
HIM «UPKT» POCCUMCKOW GEAEPALIMM

B pamkax 15-n MexayHapoaHOM Hay4YHO-NpaKTUYeckon KoHdpepeHunn «KonTioOnHroeble
TexHonoruu, NPT, BHyTpUCKBaXKMHHble paboTbi» (29.10.2014-31.10.2014) BNepBble COCTOUTCS
HarpaxaeHwue nyywmnx komnaHum creupansHon npemuen Intervention Technology Award.

YBaxkaeMmble YMTaTENU XypHana «Bpems KkontioOvHra», npegnaraem BaM NpuHSTb ' ﬁl:h .
y4yacTue B onpoce u ykasaTtb, KakmMe KOMNaHUN JOCTOVHBI MONYYNThb el
Intervention Technology Award B cnefylolmx HOMUHaLUSX:

«Jlydiass KOMITaHVsI B MCIIO/Ib3OBAaHMY KOITIOOMHIOBBIX TexHOomoruit B Poccum u CHI»

«JIyumrast KoMmaHysA B o6mactu nposeperysa I'PIT 8 Poccun u CHI»

«JIydmras MeXAyHapofHas KOMIaHNA B 061acTy mposefenus [PII»

«JIydimas KOMIIaHKA 110 TIPOJBIDKeHMI0 MHHOBanmii B Poccyy u CHI»

«HpOprB Toja — my4llas KOMIIaHNMA 110 TEMIIAaM Pa3BUTIA».

«)'Iyqu.[aﬂ MEXTyHapoaHas KOMIIaHNA Ha CEPBYICHOM PbIHKE Poccrm»

«J'Iyqu.[aﬂ KOMIIaHM:A — ITPOU3BOAUTEID 060pyJIOBaHI/IF[ 1A BBICOKOTEXHO/IOTMYHOT O He(l)TeI‘aSOBOI‘O cepBuca»

«)'Iyqu.[aﬂ KOMIIaHMA 11O pa3pa60T1<e 060py,E[OBaHI/IF[ JIA DOCTAaBKN HPM60POB B TOPM3OHTA/IbHYI0 CKBAXKIHY»

«DUHAHCOBBIN VHCTUTYT, CHOCO6CTBY10H.U/H7[ BHEPEHNIO BBICOKOTEXHO/IOTMITHOTO He(bTera3030ro cepBlICa B Poccunm»

«JIy4urasi KOMIIAHVSI IO BHEPEHNUIO HAIIPAB/IEHHOTO KONTIOOMHTOBOro 6ypenns B Poccun 1 CHI»

«)'Iquaﬂ MEXTyHapoaHas KOMIIaHNA 110 BHEAPEHNIO HaIIpaB/IEHHOTO KO/ITIOOMHTOBOTO 6ypeHM;1»

KoHTakTHasa nHpopmaums:
www.icota-russia.ru

YnTaTeNbCKyI0 ayAUTOPUI0 «BpeMeHu KONTIOMHIa» COCTAB/IAI0T MHOTOYMCIEHHBIE
IpefcTaBuUTeNN HeTerasofo0bIBaIOIVX, He(hTera30CepBUCHBIX Y IIPOU3BOAALINX
060pynoBaHye A7 BBICOKOTEXHOTIOTMYHOTO He(DTEra3oBoOro cepBruca KOMIIAHMIL.
VIMeHHO Ha OCHOBe IX OIIpoca 6ymeT GOpMIUPOBATHCS MIOPT-IUCT HOMIHAHTOB.

ITppKeBcKuit mepeynoxk, 5,
crpoeHne 1, opuc 224
Mocksa 119017,

. Poccmitckas @eneparysa
B >xtopu mpemMmyt BXOJAT IpeficTaBuTeny poccuiickoro otaenenusa ICoTA, skcnepTsr

MuHsHepro P®, yiens! yueHoro coBeta LleHTpa pasBUTHA KONITIOOMHIOBBIX TEXHOMIOTHIA,

Tenedon:
4JIeHbI PeJAKI[IOHHOTO COBETa XypHasa «Bpems KonTo6MHra».

+7 499 788 91 24
+7 (916) 512 70 54

OTcKkaHMpyiiTe 3alOMHEHHYI0 GOPMY U IPUIIINTE IO afipecy: cttimes@cttimes.org P
aKC:

Ownnaits-Bepcust popMmsl fst onpoca: http://cttaward.ru/
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NP CTTDC Minlstr)_/ of Energy

of the Russian Federation

This year, in the framework of the 15t International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference (October 29-31, 2014) the Intervention
Technology Award will be presented to the chosen participating companies.

Dear readers of Coiled Tubing Times Journal! We invite you to respond to a poll and tell g .
us which companies are worthy of the Intervention Technology Award. % -
The following categories will be considered:

Best company in the sphere of coiled tubing technologies application in Russia and CIS countries

Best company in the sphere of hydraulic fracturing operations in Russia and CIS countries

Best international company in the sphere of hydraulic fracturing operations

Best innovating company in Russia and CIS countries

Breakthrough of the year - the fastest-growing company

Best international company on the Russian oilfield service market

Best company-manufacturer of the high-tech oilfield service equipment

Best company-developer of equipment for conveyance of tools into horizontal wells

Financial institution that promotes high-tech oilfield services in Russia

Best company in the sphere of directional coiled tubing drilling implementation in Russia and CIS countries

Best international company in the sphere of directional coiled tubing drilling implementation

Coiled Tubing Times readership includes representatives of oil and gas production companies,

oilfield service companies and manufacturers of the high-tech oilfield equipment. Contact information:
On the basis of their feedback we will create a short list of nominees. www.icota-russia.ru
5/1 Pyzhevsky lane,
The panel of judges includes representatives of the Russian Chapter of ICoTA, experts Suite 224
from the Ministry of Energy of the Russian Federation, members of the Scientific Council 119017 Moscow, Russian
of Coiled Tubing Technologies Development Center and members of the Editorial Board Federation

of Coiled Tubing Times Journal.

Telephone: +7 499 788 91 24;
Please, kindly fill-in the form, scan it and send to cttimes@cttimes.org +7(916) 512 70 54
Online version of the form can be found at http://cttaward.ru/ Fax: +7 499 788 91 19
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[TEPCITEKTHBDI

B 47-M HOMepe )KXypHaJIa «Bpemsa KONTIOOMHT 2>
BHUMAHUIO YUTATEJIEN ObLIN IPEACTABICHBI
MaTE€PHUAJIBI 3A09HOT'O KPYIJIOrO CTONA «KONTIOOUHT:
CETO/IHA, 3ABTPA U BCETAA» C YUACTUEM BEIYIIUX
CIIEITUATUCTOB KOJITIOOMHTOBOM OTPAC/IH. DKCIEPTHI
CZIeTaI OFHO3HAYHBINA BBIBO/I: BBICOKHE TEXHOJIOTUU
HE(PTETa30BOr0 CEPBUCA C UCMIOIb30BAHUEM
ru6kor Tpyos! (I'T) B Poccum u CHI cTaHOBATCA
BCE 60J1€€ BOCTPEOOBAHBI, YUCIO KOITIOOMHT'OBBIX
YCTAaHOBOK Ha BOOPY’KEHHUH CEPBUCHBIX CTPYKTYP
OyZeT YBETUYUBATBHCS, KOTTIOOUMHTOBBII CETMEHT
HEPTEra30CEPBUCHOTO PBIHKA JEMOHCTPUPYET
YCTOUYMBYIO TEHIEHLIHIO POCTA.

KONTHOBUHT: OMNMEPALIU

Havaio pa3suTusa pOCCUNCKOTO PHIHKA
KOJITIOOWHT4, 11O BCEH BUANUMOCTH, TPUXOJUTCS
Ha 1998-1999 rogpl, KOria B CTPAHE MOSBUINCH
MEPBBIE KOJATIOOMHIOBBIE YCTAHOBKU. B 1999 rony
UX HACYUTBIBAJIOCh BCETO TPH AECATKA, HO B 2000-Mm
CTaJIO YK€ OKOJIO 70 €IMHULL. VKE TOTZA KOITIOOUHT
CTaJI PEAJIBHBIM KOHKYPEHTOM TPASULITUOHHOI'O
KPC, on1HaKO TUIIb HEMHOTI'UE KOMITAHUH B TO BPEM S
UCIOIB30BAIN KOJTIOOUHT JIJISI CJIO’KHBIX OIEPAII M.
BoJIbBIIMHCTBO ONIEPATOPOB OI'PAHUYUBAIIOCH
IIPOCTBIMU IIPOMBIBKAMU U TUKBUAAnUAMU ACIIO.

C Te4eHHUEM BPEMEHU CIIEKTP PAOOT CTAT
PACIIUPATBCA, YTO HAIVIAAHO IIOKA3bIBAIOT
OTBETHI HA BOIIPOC «KaK1e OCHOBHBIE
onepaunuu Bame npeanpusaTue mpoBOAUT C
TMOMOIIBIO KOJITIOOUHTIOBOT'O O60PYIOBAHUA?> B
AHKETHUPOBAHUAX, PEr'YJIAPHO IPOBOAMMBIX HAIINUM
JKYPHAJIOM B T€YEHME P JIET.

B nepBoMm gecsaruneTun HyJ1eBbIX CTAIN
nonyasapHbIMU OIl3 KMCIOTHBIMHU COCTABAMH,
OCBOEHME CKBAKUH, CTUMYJIALMA IPUTOKA. CTanu
BXOAUTDb B TPEHJ, PEMOHTHO-U30/IALIOHHBIE
PabOoTHI C MIOMOIIBIO KOJITIOOWHT 4, IPOMBIBKHA
nponnanTa nocsue I'PIT, HECKOMIBKO ITO3XKE — JOCTABKA
reo(pU3NIEeCKUX MPUOOPOB B TOPU3OHTAIBHBIE
CTBOJIBI C TOMOIIBIO I'T, TOBUIBHBIE AaBAPUIHBIE
pa6otel B HKT.

B HacTosee BpeMs pa3BUTHE KOJITIOOMHTIA
B Poccuu ¢BA3aHO B IEPBYIO OYEPEIb C POCTOM
U ycnoxkHeHueM cermeHTa I'PIT. KonTioOuHr
IPUMEHIETCS COBMECTHO C 3aKAHYMBAHUEM
1 MHOroCcTagunHoro I'PIT, B korTopom
CKOMOMHUPOBAHBI THIPONECKOCTPYHHAA
nep@opanus, O4NCTKA CKBA)KUHBI U OCBOCHHE
ee a30ToM UM (ppeseposanue ¢ I'T B cirydae
MNPUMEHEHM A MHOI'OCTAAUMHBIX KOMIIOHOBOK.

IMonynAapHa ¥ MMPOKO PACHPOCTPAHEHA
MPOMBIBKA IIPOIMNAHTA U OCBOEHUE CKBAKHH
nocJie onepanuu I'PIT B KOMITIEKCE C A30THBIMU
YCTAHOBKAMH.

Bropoe BakHOE HAIPABJIEHUE COBPEMEHHOI'O
HCIIOIb30BAHUS KOJITIOOUHTIA — 3TO PA3BUTHE
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In the 47" issue of the magazine Coiled Tubing we
brought to our readers’ attention the materials of
the extra-mural round table Coiled Tubing: Today,
Tomorrow and Always which was attended by leading
CT specialists. The experts draw a straightforward
conclusion — high technologies in the area of gas and
oilfield service using coiled tubing (CT) are becoming
ever more in demand in Russia and CIS, the number of
CT rigs in the inventory of oilfield service companies
will increase and the CT share in the gas and oilfield
service market shows a sustainable upward trend.

COILED TUBING: OPERATIONS

It seems that the Russian coiled tubing market
started growing in 1998-1999 when the first CT
units appeared in the country. In 1999 there were
only about 30 rigs whereas in the year 2000 their
number increased up to 70 units. Even back then
coiled tubing operations became a real competitor to
the conventional WO operations; however only a few
companies at that time used coiled tubing for complex
operations. Most operators confined themselves to




CEPBUCA FeO(PUNYECKUX UCCIIEIOBAHUN 1
MOJYYEHHUE JAHHBIX B TOPU3OHTAIBHBIX CKBAKHMHAX.

Hapsapny c onepanuamu I'PIT Karananszaropom
POCCHICKOTI'O KOITIOOUHTOBOI'O PBIHKA TAKXKE
MOKHO CUUTATb OYPEHNE HOBBIX CKBAXKUH.

PacTeT KOIMYECTBO CKBAXKUH, 3aKAHYUBAEMBIX

C IPUMEHEHHEM I'HOKOM TPYOBL Bee 6onee
HONYJIIPHON CTAHOBUTCS TAKAS JOPOTOCTOAM A
KONTIOOWHTOBAS ONIEPAIIH, KAK 3AKAHUHBAHUE
CKBaKHH Ha JIEIPECCUU, OJHAKO 3TOT POCT

MOKA CAEP’KUBAETCSA BBICOKOI CTOMMOCTBIO

TAKUX onepanuril. Tem He MeHee OOIIeHNE
PENAKIIUY )KYPHAIA C YIACTHUKAMH €KETOJHBIX
MEXYHAPOJHBIX KOH(pepeHur «KOITIOOMHIOBbIE
TexHoorny, I'PI1 1 BHYTPUCKBA>KUHHBIE PAOOTHI> U
KOJIMYECTBO BOIPOCOB, 32JABAEMBIX CIIELIUATHUCTAM,
BBICTYITAIOIINM C JJOKJIAJAMU IO TAHHOU TEMATHKE,
KPACHOPEYHBO CBUAETENBCTBYET O OOJIBIIOM
HHTEPECE CEPBUCHBIX KOMITAHUI K KONTIOOMHIOBOMY
oypenuio (Kb).

Ho cnepgyeT OTMETUTD, YTO TOT UHTEPEC EIIE
HEJOCTATOYHO MATEPUAINZ0BAJICA B JEUCTBUH, U
B Poccnn m CHI janHas TEXHOIOT WS I POKOT'O
pPacnpoOCTpPaHEHUs ITOKA HE ONy4YnId. [IpUdrHbL —
JIOPOTrOBU3HA O60pyA0oBaHU A1 KB, 3HaunTEIbHOE
NPEBBIIIEHNUE CTOMMOCTH PA6OT O CPABHEHUIO
C TPAAULIMOHHBIM 6yPEHUEM, HEKETAHNE
334K4a34HMKOB PUCKOBATh, HEXBATKA KA4€CTBEHHOIO
OTEYECTBEHHOI'O OOOPYJAOBAHUA.

DKCIEPTHI OTMEYAIOT TAKIKE OIDAHUYEHHOCTD
NPUMEHUMOCTH JAHHOM TEXHOJIOTUU. B 9yacTHOCTH,
B Poccuu KB rmoTeHIInaIbHO MOYKET OBITh BHITOAHO
JUIs1 6ypeHUs BOIN3U BOJOHOCHBIX I1IJIACTOB,
YIUIOTHAIOWIETO 6yPEHM S, KAPOOHATHBIX IIJIACTOB U
TOPU3OHTAIbHBIX CKBAKHH.

CerogHs MUPOKO U YCIIEITHO UCTIONb3YET
KOITIOOUMHIOBOE OYPEHHE OOKOBBIX CTBOJIOB TOJIBKO
OJIHA POCCUICKAsI KOMITAaHUS — «CypryTHe(dTEras»,
I7i€ ruOKas Tpyoa IPUMEHACTCS IPAKTHUYECKU BO
BCEX ONEPAUAX I10 3aKAHYUBAHUIO CKBAXXUH HA
JIETIPECCUH, YHCJIO KOTOPBIX JOXOAUT 10 100 B rop.

C 2010 rosa oCymecTBaseT KONTIOOMHIOBOE
OypeHMeE, B TOM YHCIIE HA JICNIPECCUH,
«benopycHe@Th». [IpoBeieHb pab0ThI HA 11
CKBA’KMHAX, OJJHAKO TEXHOJIOI'MA B KOMITAHUN
€IIIe HE JOBE/ICHA 0 YPOBHS IPOMBIIIJICHHOIO P
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simple flushing and elimination of asphalt, resin and
paraffin deposits.

Over time the range of operations has increased
which is clearly shown by the answers to the question
‘What main operations does your company perform
using coiled tubing equipment?’ in questionnaire
surveys regularly carried out by our magazine over
the years.

In the 2000s acid bottomhole treatment, well
development and stimulation came forward. CT-
assisted cement squeezing, post-frac proppant
flushing and later CT-assisted delivery of geophysical
instruments into horizontal holes and fishing
emergency operations came into trend.

The present-day development of coiled tubing can
be attributed first of all to the growth of hydraulic
fracturing share and its increasing complexity. Coiled
tubing is used together with completion for multi-stage
fraccing which combines hydraulic jet perforation, well
clean-up and nitrogen gas lifting or CT milling in case
of multistage assemblies.

Proppant flushing and post-frac well development
using nitrogen systems are popular and widely spread.
The second significant area of modern application
of coiled tubing is the growing market for geophysical
well logging services and acquisition of data in

horizontal holes.

Along with fraccing operations, drilling of new wells
can also be considered to be a driver of the Russian
coiled tubing market. The number of wells completed
using coiled tubing is increasing. Such an expensive
CT operation as underbalanced well completion
becomes ever more popular though the growth for
now is restrained by the high cost of such operations.
Nevertheless, the conversations that took place
between our magazine’s staff and the participants of
the annual international conferences Coiled Tubing,
Hydraulic Fracturing and Well Intervention and the
number of questions asked to the specialists who
reported on the topic are an eloquent proof of the
great interest taken by oilfield service companies in
coiled tubing drilling.

However, it should be noted that such interest has
not yet sufficiently translated into action — both in
Russia and CIS this technology hasn’t become widely
spread yet. The reasons include costly equipment
for CT drilling, unwillingness of the customers to
take risks and lack of high-quality domestically
manufactured equipment.

Experts also point out the limited application of this
technology. Specifically, in Russia CT drilling can be
potentially profitable in case of drilling in the vicinity
of water-bearing formations, infill drilling, carbonate
formations and horizontal wells.

At present only one Russian company has widely and
successfully used CT sidetracking — Surgutneftegas
where coiled tubing is used practically in all 3
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BHEJIPEHUS. BaXXHO, YTO 3Ta KOMIAHUSA YCIIEIIHO
UCIIOIB3YET OTHOCUTEIBHO HEIOPOT'O€ CKBAXKUHHOE
060PYIOBAHUE OEIOPYCCKOIO IPOU3BOJUTEIS —
I'pynnst U/, 1 3TO O6CTOATENBCTBO BCEIAET
HAJIEXK/TY HA IPEOAOIEHUE OOIBITNHCTBA
BBIIIETIEPEYNCIEHHBIX IPUYUH ITOKA HEITUPOKOT'O
pacIpoOCTpaHEHUs KONTIOOMHTIOBOI'O 6ypEHMS Ha
MOCTCOBETCKOM ITPOCTPAHCTBE.

IIpossnaroT Takxke K Kb nHTepec kommanuu
«TaTHE(TB>, «bamHedTh», «<BBT-BoCcTOK>, «Ypa-
Juzaitn-ITHT D, yKpanHCKas KOMIAHUs «<Peruon»,

I'K «T'ypKMeHTa3» U AP.

KPC ¢ UCNOJIb30BAHUEM KOJITIOOMHI'A UMEET
HEMAJIO XOPOIIO U3BECTHBIX HAIIUM YUTATENAM
MIPEUMYILECTB Ilepes TpaauinoHHbIM KPC.

Opnaxo KPC ¢ npuBiedyeHHuEM YCTaHOBOK I'T
ONPABJAH IIPEXKIE BCETO HA MECTOPOKICHUAX

C BBICOKOIIPOAYKTHUBHBIMU CKBAXKUHAMH, TIIE
COKpAIIlEHUE BDEMEHHU IPOBEJICHUS PAOOT UT'PAET
OI'POMHYIO POJIb, 4 IOTOBOPKA «BPEMS — IEHBI' N>
HMeEET NPSAMOH CMBICIL. [I0O3TOMY KOJNTIOOUHT

MU POKO NPUMEHAETCS, HAIPUMeED, Ha [IprO6CKOM
MECTOPOXAECHUH, I7I€ AEOUTHI JOCTUTAIOT

300 T B cyTKH. HO Ha CKBAXKMHAX C 1€OUTAMU HHUXKE
50 T B CYTKH KOJITIOOUHIOBBIE ONIEPALINUH YCTYIIAIOT
O MONYJIAPHOCTU TpaguiuoHHoMy KPC.

PeiHOK KOsITIO6MHTA Poccun n CHI He oTnimaaercs
OJJHOPOJHOCTBIO. ECJIN B HUBKOITPO(PHUIBHOM
CETMEHTE KOHKYPEHIUA COXPAHAECTCA HA
BBICOKOM YPOBHE, TO Ha OOJIEE CIIOKHBIX
onepanuax HaGIIOAAETCA AE(PULIIT PECYPCOB. DTO
O6CTOATENBCTBO NPEJONPEAENAET TEHAECHIIUIO
POCTA CETMEHTA BBICOKOTEXHOJIOTUYHBIX OIIEPALTUAIL.

B 6nmokanimen NepCrneKTuBe OyJeT YBEIUIUBATHCA
JIOJIA JOPOTOCTOAMUX HEPTETrA30CEPBUCHBIX
PaboT, IPOBOAMUMBIX C UCIIOJIb30BAHUEM I'MOKOI
TPYyO6BL [TOCKONMBKY CETMEHT KONITIOOMHI'A HATIPAMYIO
CBs3aH ¢ cerMeHTOM 'PIT 1 pocTOM 06bEMOB
TOPU3OHTAIBHOIO OYPEHUSA, ONIPEAENIATH PA3BUTUE
KOJITIOOMHIA Oy1yT UMEHHO 3TH J1Ba (PAKTOPA.
[Tory4aT MUPOKOE PACIIPOCTPAHEHUE TAKHE
TexXHosoruu, Kaxk I'TII mpu MHOroCcTaguitHoOM
I'PIT, pa3byprBaHUE HIOPTOB MHOI'OCTAAUMHOIO
I'PI1, KMCJIOTHBIN PA3PHIB I1J1ACTA, 3AKAHYUBAHHE
HAa JJEIPECCUU, UCITBITAHUE FTOPU3OHTAIBHBIX
CKBa’KMH Ha IPUTOK, T€OPUIUIECKUE UCCIIETOBAHUA
TOPU3OHTAIBHBIX CTBOJIOB MHOI'OCTBOJIBHBIX
CKBAKHH.

PocT 06'b€MOB TOPU3OHTAIBHOTO 6y pPEHU S
MNPUBEJET K POCTY YUCJIA ONIEPALTAIL TTO UCTIBITAHUIO
Ha 11puTOK U I'MIC Ha KonTio6uHTrE. ITo Mmepe pocTta
06'bEMOB 6YPEHUS MAJIO/IEOUTHBIX CKBAXKUH OY/IET
PaCTy KOJIMYECTBO ONEPALIMH 10 3aKAHYUBAHUIO HA
genpeccun. C yCJIOKHEHUEM CUCTEM 3AKAHYHMBAHUA
TOPU30HTANBHBIX CKBAXKHH Oy/IET PACTU U
MOTPEOGHOCTDb B HOBBIX METO/[AX ITPOBEACHUS
PEMOHTOB, IPEXKJE BCEI'O C UCIIOAb30BaHUEM I'T|
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underbalanced completion operations which are
performed up to 100 times per year.

Belorusneft has been performing coiled tubing
drilling, including underbalanced drilling, since 2010.
Operations have been carried out at 11 wells, however,
the technology hasn’t yet been brought up to the
level of commercial introduction. It is important that
the company successfully uses relatively inexpensive
downhole equipment produced by the Belarusian
manufacturer — FID Group which offers hope that
most of the above reasons for as yet narrow use of
coiled tubing drilling in the post-Soviet area will be
eliminated.

Such companies as Tatneft, Bashneft, BVI-Vostok,
Ural-Design-PNP, the Ukrainian company Region,
Turkmengaz and others also take interest in CT drilling.

Well workover using coiled tubing has quite a
few advantages — well known to our readers — over
conventional WO. However, WO using CT rigs is
feasible first of all on the fields with high-rate wells
where the reduction of operation time plays a huge role
and the saying ‘time is money’ is understood literally.
That’s why coiled tubing is widely used for example at
the Priobskoye Field where the well flow rate can be
as high as 300 t per day. Whereas at the wells with the
flow rate below 50 t per day coiled tubing operations
are second to conventional well workover.

The coiled tubing market in Russia and CIS is not
homogenous. Whereas there is a consistently high level
of competition in the narrow market, resource scarcity
can be observed in case of complex operations which
predetermines the uptrend of the share of high-tech
operations.

In near future the share of expensive gas and oilfield
service operations performed using CT will increase.
Since the coiled tubing share is directly related to the
fraccing share and the growing volume of horizontal
drilling, the development of coiled tubing will be
determined by these two factors. Such technologies
as hydraulic jet perforation for multi-stage fraccing,
port drilling for multi-stage fraccing, acid fracturing,
underbalanced completion, drill-stem formation



HA PA3JIMYHBIX TANAX CTPOUTENBCTBA U OCBOCHUS
CKBa>KHH.

BecbMa BEPOATHO, UTO C YBEITMUYEHUEM JIJIMHBI
TOPU3OHTAJIBHBIX YIACTKOB AKTYaJIbHBIM CTAHET
HCHoJb30oBaHue I'T ¢ ONTOBOJIOKOHHBIM Ka6€e1eM, a
TAK)KE BBIMJIET HA HOBBIA YPOBEHD KOITIOOMHI'OBOE
oypenue. OTMETHM, YTO HIUPOKOE UCIOIb30BAHNE
ITUX TEXHOJIOT'UH ITIOKA CAECPKUBAETCA UX BBICOKOI
CTOUMOCTBIO.

ITOCKOJIBbKY PACTET CPEAHSASA [NTYONHA HOBBIX
CKBaKMH, OyJJyT BBICOKO BOCTPEOOBAHBI
YHUBEPCAJIbHBIE KONTIOOWMHI'OBBIE YCTAHOBKH
TSKEJIOTO KJIACCA, TO3BOISAIONIUE PA6OTATH B
CKBaKMHAX NTYOUHOM 70 5000 M.

Habuparomas cuiy pa3paboTKa MeIb(POBbIX
MECTOPOXK/IECHUI BBI3OBET POCT UCIOJIb30BAHUSA
KONTIOOMHT'OBBIX YCTAHOBOK B 6JIOUHOM UCIIOJIHEHUH,
MOHTHPYEMBIX HA MOPCKUX IIaT(popmax. Kommanus
JTYKOWJI-HUKHEBOIKCKHEPTh> YKE ITTAHUPYET
KOJTIOOMHT'OBBIE OIIEPALTUHN HA MECTOPOXK/ICHUH
nM. IO. Kopuarnna B CKBaKMHE C TOPU30OHTAJIbHBIM
cTBosIoM JutnHHEEe 5000 M, a [a3n1poM HePTD MmeEabd)»
MNPUCMATPUBAET KOJITIOOMHI'OBOE OOOPYAOBAHUE
JUIs pabOTBHI B yCIOBUAX APKTHKH C ITAT(POPMBI HA
CKBA)KUHAX C TOPU30HTAJIbHBIMHY Y4aCTKAMHU OT 850
210 1000 M M Ha CKBa’KMHAX ITy6rHOM 0 3000 M 110
BEPTHUKAJIU C OTXOAAMHU HA JAJIbBHUE YIACTKH 10 7000 M.

B nepuop ¢ 2005 o 2012 rog, B Poccun
HAOIIONAJICA KOJIMYECTBEHHBII POCT
KOJTIOOMHI'OBBIX Onepanuii. [IpupoCT COCTABIIAI B
cpenteM 6,4% B 1o, CyMMapHOE YHCIIO OTIePATTHT
coctaBuio B 2012 rogy OKoso 15 TeICAY. 32 3TOT
JK€ TIEPUOJ, BBIPOCJIO B IOITOPA PA34 YHUCIIO
Oonepanmny C IPUMEHEHUEM TMOKONU TPYORI B
TOPU3OHTAJIBHBIX CKBA)KUHAX. 3HAYHUTEIBHOE
9UCO0 (76%) paBOT C IPUMEHEHHEM KOITIOOMHI'A
B 2012 ropy BBIIIOJIHSJIOCh HA TEPPUTOPUU XAHTHI-
MaHCHUHCKOT'O aBTOHOMHOTO OKPYTa, 15,6% padoT
OBLJIO IIPOU3BE/ICHO B BONTro-YpanbCKOM pEruoHe.
Jonst pabort B SIMano-HeHE KoM aBTOHOMHOM OKPYT'e
cocTtasuia 5,9%, a B Bocrounort Cubupu — 3,2% ot
OO0IIero 4Yncia.

CeroiHs pOCCUUCKUN PBIHOK KOJITIOOMHI'A
3aHMMAET TPETBE MECTO B Mupe rocsie CIIA u
Kanajbl 1o o6’beMaM paboT.

CHeMaJIMCTHI TPOTHO3UPYIOT, YTO YUCIIO
KOJITIOOMHTOBBIX OIlepaItyii B iepuoy ¢ 2014 no
2022 rop 6yneT pacTu B cpegHeM Ha 2,1% B Iop.

Cpel OCHOBHBIX JIAMBEPOB POCTA BLIZEAIOT
yBEJIMYEHHUE KOTMYECTBA HOBBIX CKBA’KHH, B TOM
YMCJIE TOPUBOHTAIBHBIX; pOCT cermenTa 36C u,
CJIEJOBATEJIBHO, YBEJIMUEHHE KOJIMUECTBA OOKOBBIX
CTBOJIOB, B TOM YUCJIE CTBOJIOB C TOPU3OHTAIbHBIM
OKOHYAHUEM; IIPOIHO3UPYEMBII 3HAUUTEILHBIN POCT
cermenTa I'PII, mpex e Bcero MHOrocTagnuHoro I'PI1,
MPU KOTOPBIX TAK MJIM UHAYE OBIBAET 3a,€HCTBOBAH
KOJIIOOMHT. B MEHBIIIEH CTEIIEHU POCT YHC/IA 3
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testing, geophysical surveys of horizontal wellbores in
multilateral wells will become widely spread.

The growing volume of horizontal drilling will lead
to the increased number of drill-stem formation tests
and geophysical well logging on coiled tubing. With
the increased drilling of poor wells the number of
underbalanced completion operations will grow. With
the increasing complexity of systems for horizontal
well completion there will be rising demand for new
workover techniques — above all with the use of CT —
at various stages of well construction and development.

It is quite likely that the increase of the length of
horizontal sections will add to the relevance of using
CT with the use of a fiber optic cable and will bring up
coiled tubing drilling to a new level. It should be noted
that wide use of those technologies is limited by their
high cost.

Because of the increase of the average depth of new
wells there will be significant demand for universal
heavy-class coiled tubing rigs enabling operations in
wells up to 5000 m deep.

Offshore field development is gaining momentum
which will lead to the increased use of modular
coiled tubing rigs mounted on offshore platforms.
LUKOIL-Nizhnevolzhskneft is already planning
coiled tubing operations at Yuri Korchagin Field in a
well with a horizontal wellbore longer than 5000 m
and Gazprom Neft Shelf is on the lookout for coiled
tubing equipment for platform-based operation in
Arctic conditions in horizontal sections 850 to 1000
m long and in vertical wells up to 3000 m deep with
horizontal displacements of up to 7000 m.

In 2005-2012 Russia saw an increased number of
coiled tubing operations. The increase amounted to an
average of 6.4% per year. The number of operations in
2012 totaled around 15 thousand. During that period
there was a 1.5-fold increase in the number of coiled
tubing operations in horizontal wells. A considerable
number (76%) of coiled tubing operations in 2012
were carried out in the area of Khanty-Mansi
Autonomous Okrug; 15.6% of operations were
performed in Volga-Ural region. The share of
operations in Yamal-Nenets Autonomous Okrug was )
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KOJITIOOMHTOBBIX OIIEPALINH OYIET CBA34H C POCTOM
cermeHTa KPC 11/1/11 Pa3BUTUEM KOITIOOMHTIOBOI'O
OypeHHsL.

T'opusoHTaNBHOE OYPEHHE, HECMOTPS Ha BBICOKYIO
CTOUMOCTB, CTAHOBHUTCSI OCHOBHBIM METO/IOM
MHTEHCU(PUKALTUN JOOBIYU BBUTY CTAPEHU S
MECTOPOXKAECHUI. DTO O3HAYAET, UTO OBICTPEE
OCTAJIBHOT'O PBIHKA OYIYT PACTU OOBEMBI PAOOT C
HCIOJIb30BAHHEM KOJITIOOMHT'A B TOPU30OHTAIBHBIX
CTBOJIAX CKBAXKUH.

O6IU CpeHErO0BOM MIPUPOCT KOJITIOOMHI'OBBIX
onepanyii B neprona 10 2022 roga OXKUIAeTCA
IIPUMEPHO 7,5%. ITUK KOJIM4€eCTBA OllePALIAI C
HCIOJIb30BAHHEM KOJITIOOMHTA IPOTHO3UPYETCS
Ha 2017 rop, Koraa uX O0IIee YHCI0 JOCTUTHET
20 1eIC. BrOA. ITocae 2017 roga BO3MOXKHO
HEKOTOPOE CHUKEHUE OOBEMOB 10 18,7 ThIC. paboT
B 'O/ C MOCJIEAYIOMIEN KOPPEKITHEN 10 18,2 ThIC,,
KOTOpPas HameTuTcs B nepuoy ¢ 2019 o 2022 rog,
ITpr 3TOM YHCIIO KONTIOOMHTOBBIX OIEPAIIUI B
TOPU3OHTAIBHBIX CTBOIAX OYAET OAJIAHCUPOBATD HA
YPOBHE 3,7 ThIC. pA0OT B I'OJ] HA IIPOTS>KEHHUU BCET'O
nepuoaa 2017-2022 rogos.

Acconanys CIICIMaJINUCTOB ITO KOMTIOOUHI'OBBIM
TEXHOJIOTUSAM U BHYTPHUCKBAKUHHBIM PA60OTAM
(ICoTA) cobupaet 1 pa3MeNiaeT B OTKPHITOM
JOCTYIIE HA CBOEM CAUTE CTATUCTUYECKUE JAHHDIC
O KOJIMYECTBY KOJIITIOOMHTOBBIX YCTAHOBOK,
PabOoTAaIONIUX B MUPE, BKJIIOYAST, ECTECTBEHHO,

TaKHe peruoHsl, Kak Poccusa u CHI CormacHo

3TOU CTATUCTHUKE (MH(POPpMALUA COOpaHA U
CKOMITWJIMPOBAHA JIacoM TOMIMHOM), OOIIIEE YUCIIO
KOJITIOOMHI'OBBIX YCTAHOBOK Ha 3€MHOM II1ape
JEMOHCTPUPYET HEYKJIOHHBIA POCT NPAKTUYECKHA
IIOBCEMECTHO.

B 2013 roay obi11iee 4ucCiIo yCTAHOBOK B MUPE
pocturo 2002 equHNUL, TPEBLICUB NTPEABIAYITUA
NUKOBBIN nToKaszaresnb 2010 roga B 1851 yCTaHOBKY.
ITo cpaBHEHUIO € 2012 TOIOM YUCJIO KOJTIOOMHT'OBBIX
YCTAHOBOK Ha 3€MJIE YBEJINYNUIOCH HA 203 IITYKN.

Ha pucynke 1 npeacrasieHa CPaBHUTEIbHAS
JUATrpaMMa KOJIMYECTBA PAOOTAIONINX
KOJTIOOMHI'OBBIX YCTAHOBOK € 1999 110 2013 1oz
BKJIIOUMTEJIBHO. BKJIIOUEHBI JAHHBIE 10 OT/IC/IbHBIM
pernonam (ceepxy BHU3: Poccnsa n CHI, JanpHnit
BocTtok, biimkanit BocTok, JIaTUHCKAass AMEPHKA,
Espona/Adpuka, CIIIA, Kanana), a TAK:Ke CYMMapHOE
Y1 CJIO YCTAHOBOK B MUPE.

B Poccun u crpanax CHT uncio paboTaomux
KOJITIOOMHI'OBBIX YCTAHOBOK IIOCTOSIHHO POCJIO
HauuHag ¢ 2002 roaa. Torma X HACYUTHIBAJIOCH BCETO
70 equHULL, HO K 2013 rogy ob111ee Yruciao YCTAHOBOK B
peruone pocturio 250. 1o cpaBHenuto ¢ 2012 rogom
(226 ycTaHOBOK) OTMEYaeTCsi pOCT Ha 10,6%, mprudem
B IIOCJIEAHME 14 JIET POCT YHC1a KOITIOOMHIOBBIX
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59% and 3.2% of the total number in Western Siberia.

Today the Russian coiled tubing market ranks third
after the US and Canada in terms of the volume of
operations.

According to specialists’ expectations the number
of coiled tubing operations in 2014-2022 will increase
on average by 2.1% per year. Among the main growth
drivers are the increasing number of new wells
including horizontal ones; the increasing share of
sidetracking and therefore the increased number of
lateral holes including holes with horizontal endings;
the predicted significant increase of the share of
hydraulic fracturing and above all multi-stage fraccing
which in one way or another involves coiled tubing.

To alesser extent the increased number of coiled tubing
operations will be related to the growing share of well
workover and/or development of coiled tubing drilling.

Despite its high cost, horizontal drilling is becoming
the main stimulation technique due to the maturation
of fields. This means that the share of coiled tubing
operations in horizontal holes will grow faster than the
rest of the market.

The overall annual increase of coiled tubing
operations till 2022 is expected at 7.5%. The highest
number of coiled tubing operations is predicted in
2017 when their total number will amount to
20 thousand per year. A slight decrease of the volume
of operations to 18.7 thousand per year is likely in the
aftermath of 2017 with the later adjustment to
18.2 thousand which is expected in 2019 to 2022.

The number of coiled tubing operations in horizontal
holes will level at 3.7 thousand per year throughout the
whole period of 2017-2022.

The Intervention and Coiled Tubing Association
(ICOTA) on its web-site accumulates and makes
publicly available the statistical data on the number of
coiled tubing rigs worldwide including obviously such
regions as Russia and CIS. According to the statistics
(the data were accumulated and compiled by Less
Tomlin) the total count of coiled tubing rigs worldwide
is showing practically universal unrelenting growth.

In 2013 the total count of rigs worldwide reached
2002 units exceeding the previous maximum of 1851
units in 2010. Compared to 2012 the number of coiled
tubing rigs worldwide increased by 203.

Figure 1 shows a comparative graph of the number
of operating coiled tubing rigs from 1999 up to and
including 2013. The graph contains data pertaining to
separate regions (from top downward: Russia and CIS,
Russian Far East, Middle East, Latin America, Europe/
Africa, the US, Canada) as well as the total count of rigs
worldwide.

In Russia and CIS the number of operating coiled
tubing rigs has been steadily increasing since 2002.
Back then there were only 70 units, whereas in 2013



yCTaHOBOK B Poccum u CHT mies1 ObICTpee, 4eEM B
CPEAHEM IO MUDY.

Han60osee MHOTOYUCIEHHBIMU NTAPKAMHA
KOJITIOOMHI'OBBIX YCTAHOBOK HA TEppUTOpHUM Poccuu u
CHI pacnionaraioT KomnaHuu «CypryTHedTeras»

(25 yCTaHOBOK), «I'a31IPOM IOA3EMPEMOHT YPEHIOMU»
(21), IILmrombeprke» (14), Halliburton (13), «['asnpom
IIXI> (10), dOrTpancras» (9), bantHePro» (8),
«TatHE(TH> (8), CNPS (8), «KBC MHTEpHAMHID (7),
«Bectop OBepcus XonguHra» (7), Trican Well Servise
(6), dlypHedreras» (6), <LuTErpar (6),
<YKprasno6srya» (6).

3HA4YUTENBHAS 10/ KOITIOOMHIOBOTO
060pYAOBAHMA TPUHAIEKUT HEPTETA30100bI-
BAIOIIUM KOMITAHUAM, KOTOPBIE IEPUOANYIECKHU
MPUBIEKAIOT HE3ABUCUMBIX IO PATIUKOB [T
BBITIOJIHEHH A OIIPENIEJIEHHBIX, YAIIE BCETO CIOKHBIX,
BH/JIOB pa60T. HecMOTPsI Ha HAOIIOJABIIICECS B
HYJIEBBIE T'OJIbI MACCOBOE BBIBEJIEHHUE CEPBUCHBIX
AKTHUBOB U3 TEJI JOOBIBAIOMUX KOMITAHUIT, MHOTHUE
KPYIHBIE CTPYKTYPBI HE TOJIBKO HE MOIIIN IO 3TOMY
MIYTH, HO ¥ IPOJOJIKAINA HAPAIMUBATD TEXHUYECKYIO
MOIIIb COOCTBEHHBIX CEPBUCHBIX MO PA3EICHHN.
Kommanun J'aznpom», «CypryrHedTeras», «[aTHe(Th»,
«bammHedTh» NOCTOAHHO CTPEMATCA YBETUYUTDL CBOU
MAPKU KOJITIOOMHI'OBOI'O OOOPYAOBAHM . BosbIas
KOHILICHTPALIMS COOCTBEHHOI'O KOJITIOOMHI'OBOI'O
060pYyAOBAHMA Y JOOBIBAIONTX KOMIIAHUH
06yCJIOBJIEHA HEBO3MOKHOCTBIO T'APAHTUPOBATH
HCIIOJIb30BAHUE B IIOJIHOM OObEME YCTAHOBOK
NOAPANYNKA (HE3ABUCUMBIX CEPBUCHDBIX KOMITAHMIT)
MIPU IEPBOX HEOOXOAUMOCTH. DTO B CBOIO O4EPE/b
CBSI3AHO C TEM, YTO PAOOTHI UJIU ABJIAIOTCA PA30BBIMHA
U BBITIOJTHAIOTCA OT CJIy4as K CJIy4alo, UIu TPEGYIOT
KPYIJTIOCYTOYHOT'O NNPUCYTCTBUA KOJITIOOMHI'OBOM
YCTAHOBKH HA IIPOMBICJIE.

B nocsiefHME rofibl TAKKE HAOIIOAAIICS Oy PHBIH
POCT KOTMYECTBA HEKPYITHBIX CEPBUCHBIX KOMITAHUII,
HMMEIOITNX B CBOEM PACIIOPSI>KEHUU OJJHY, PEIKO —
JIB€ KOJITIOOMHI'OBBIC YCTAHOBKH. YBEJIMYCHHC
JIOJIV HE3ABUCUMBIX CEPBUCHBIX KOMITAHUM
CBSI3aHO C TEM, YTO TAKHNE KOMIIAHHUH C yCIIEXOM
3aHSUIN JIOJIIO PBIHKA PYTUHHBIX MAJIO3aTPATHBIX
KOJITIOOMHTI'OBBIX OIIEPAIINH, TOI7IA KAK KDYITHBIM
OTEYECTBEHHBIM H OCOOEHHO MEK/TyHAPOAHBIM
CEPBUCHBIM KOMIIAHUSM JIOCTAJIACh OOIACTD
BBICOKOTEXHOJIOT'MYHBIX U JOPOT'OCTOSIIINX PAOOT
(paboTb! B GOKOBBIX M TOPU3OHTAIBHBIX CTBOJIAX,
MHoroctaguiinele I'PIT u gp.), rae X aBTOPUTET
HEOCHOPUM. DTO OOCTOSITENILCTBO B CBOIO OYEPEb
BBI3bIBACT KOHKYPEHIIUIO MEK/Ty IIEPE/IOBBIMU B
TEXHOJIOTMYECKOM U TEXHUYECKOM OTHOIIEHUN
KOMITIAHHSIMH, 4 3HAYUT, MOXKHO C YBEPEHHOCTBIO
MIPOTHO3UPOBATH MOSIBJIEHHE HOBBIX BBICOKHUX
KOJITIOOMHTOBBIX TEXHOJIOTUH. ©

Bacrminii AHIpeeB, <BpeMsa KOJTTIOOHHTa»

PROSPECTS

the total count of rigs in the region reached 250.
Compared to 2012 (226 rigs) there is a 10.6% increase
and notably in the last 14 years the number of coiled
tubing rigs in Russia and CIS has been increasing at a
faster pace than the worldwide average.

The most numerous CT rig fleets in Russia and
CIS are in possession of the following companies:
Surgutneftegas (25 rigs), Gazprom Podzemremont
Urengoy (21), Schlumberger (14), Halliburton (13
rigs), Gazprom UGS (10), Yugtransgaz (9), Bashneft
(8), Tatneft (8), CNPS (8), CWS International (7),
Westor Overseas Holdings (7), Trican Well Service (6),
Purneftegaz (6), Integra (6), Ukrgasvydobuvannya (6).

A considerable share of coiled tubing equipment
belongs to oil and gas producing companies which
regularly hire independent contractors to perform
mostly complex operations. Despite the large-
scale funneling of service assets out of producer
companies in 2000s, many major companies not
only didn’t take that path but continued building up
the technical capacity of their service departments.
Gazprom, Surgutneftegas, Tatneft and Bashneft are
constantly seeking to expand their coiled tubing
fleets. Large concentration of producer companies’
own coiled tubing equipment is driven by contractors’
(independent oilfield service companies) impossibility
to guarantee full use of their rigs if and when necessary.
In its turn this is due to the fact that operations are
one-time or occasional or require round-the-clock
presence of the CT rig on the site.

Recent years have seen rapid growth of the number
of minor oilfield service companies that possess one
or — on rare occasions — two coiled tubing rigs. The
increased number of independent oilfield service
companies is associated with such companies
successfully taking the share of routine low-cost
coiled tubing operations whereas major domestic
and particularly international service companies
have taken on high-tech and high-cost operations
(operations in lateral and horizontal holes, multi-stage
fraccing, etc.), where their standing is indisputable. This
in its turns leads to competition between the leaders in
technological and technical terms and therefore there
is a strong likelihood of the appearance of new high
coiled tubing technologies. ©

Vasili Andreev, Coiled Tubing Times
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[TEPCITEKTHBDI

«TexHonorum goobIun

M UCNONb30BaHMSA YIrNeBoOAOpPOAOBY:
TexHonorn4yeckas nnargpopma
M SNIeKTPOHHbIA HAaY4YHbIN XXypHan

"Hydrocarbon Production and Usage
Technologies": Technology Platform and
Electronic Academic Journal

Hay4HO-IIpaKTHYECKHH Ky pHAJI «<Bpemsa
KOJITIOOMHTI'2» IIPHCOEJHHIJICSA K YUC/TY YIACTHHKOB
TexHoaoruuecko miardgopmsi (TII) <TeXHOTOIHH
JOOBIYH M HCIIOJIB30BAHH A YIVIEBOTOPOIOB»,
00OpPa30BaHHON MO penreHU o [IPaBUTEIbCTBEHHOM
KOMHCCHHU P® 110 BEICOKHM TEXHOJIOTHAM H
HMHHOBAITHAM.

TexHonornuyeckas maTpopma sBISIeTCsa (popMon
rOCy1apCTBEHHO-YACTHOT'O HAPTHEPCTBA I'OCYJAPCTBA,
OM3HECA Y HAYYHO-06PA30BATEIBHOI'O COOOIECTBA
JUIs IIPOBEICHUS TEXHOJIOTUYECKON MOJJEPHU3AIHN
POCCHICKOM 9KOHOMUKH, 4 TAKIKE MHCTPYMEHTOM
(POPMHUPOBAHMS HAYYHO-TEXHUYECKON 1 THHOBAITMOHHOU
MHOJIMTUKH B OOJIACTH JOOBIYU U UCIIOJIb30OBAHUA
YIJIEBOAOPO/IOB.

TTI «TexXHOMOruM JOOBIYU 1 UCTIOJIb30BAHUS
YIJIEBOIOPOAOB» — 3TO IOOPOBOIIBHOE OOBEANHEHUE
Y4YaCTHUKOB HA OCHOBE IPUHITUIIA PABHOIIPABHOCTH BHE
3aBUCHMOCTH OT UX OPraHU3AIOHHO-TIPABOBOM (DOPMBI
U (pOPMBI CO6CTBEHHOCTH. EAMHCTBEHHBIM YCJIOBUEM
JUIA BCTYIUIEHUSA YIaCTHUKOB B TT1 ABIAETCA UX COITIACHUE
C LIEJISIMU U 33/Ja9aMU TEXHOJIOIUYECKON II1aT(POPMBI U
Y4YaCTHE B UX JOCTUKEHU .

IHoxyIuTsh NOAPOOHYI0 HH(POPMAITHUIO O
TeXHOJIOIHIeCKOH I1aTdopme, a TAKKe IMMOC/I€T0BATH
HaLIEMYy IIPHMEPY U IPHCOEJUHHUTLCA K YHCIIY €€
Y4aCTHHKOB MOKHO, IIOCETHB HHTEPHET-TIOPTA
www.tp-ning.ru.

Ha 3TOM K€ pecypce pasMenaeTCa NEKTPOHHBIN
HAYYHBII )KYPHAJI C HA3BaHHUEM, OJHOMMEHHBIM IIIaT(POPME —
«TexHOMOrNM JOOBIYU U UCIIOIb30BAHUS YITIEBOJOPO/IOB.

W3paHue HanpasaeHOo Ha MTHPOPMHUPOBAHHE ITUPOKOH
LIE€JIEBOM AYAUTOPUHN O PEATTN3ALIMM MHHOBAITMOHHON
TIOJIUTHUKH B O0IACTH JOOBIYM U HUCIIOJIb30BAHUS
YITIEBOAOPOAOB: CO3[JAHH A COBOKYITHOCTH «IIPOPBIBHBIX>
3HEPro3(PPEKTUBHBIX U PECYPCOCOEPETAIOIINX
TEXHOJIOTUH, (POPMUPYIOIMIUX HOBBIE PHIHKHU
BBICOKOTEXHOJIOTUYHOU ITPOAYKIIUH U YCIIYT B
He@Terazofooprue, HEPTEra30B0M MAITMHOCTPOCHUH,
TPAHCIIOPTUPOBKE U 3(PHEKTUBHOM HUCIIONB30BAHNUU
YITIEBOAOPOAHBIX PECYPCOB.

[M1aBHBIN peaKTOP XKy PHAJIA — IT€HEPATIBHBIN JJUPEKTOD
OAO «3apydexHed 1> C.U. Kynpsamos. CTpaTeruueckoe
Pa3BUTHE JIEKTPOHHOI'O KyPHAJIA HAIPABJIAET
PENAKIIMOHHBII COBET, B COCTAB KOTOPOI'O BXOAAT
ABTOPUTETHEMINHE ITIEPCOHBI OTPACIIN: BUHBIC YICHBIE,
pyKOBO,/II/ITCJII/I prl'[HbIX KOMHQ.HI/II‘//I, HpCﬂCTﬂBHT@HI/I

22 Ne 3 (049) Cenrsiops / September 2014

The Coiled Tubing Times research and
practice journal has joined the Technology
Platform (TP) ‘Hydrocarbon Production and
Usage Technologies’, which was established
by the resolution of the Russian Federation
Government Commission for Advanced
Technologies and Innovation.

The technology platform is created in the form of a
public and private partnership and brings together the
state, business and academic circles for the purpose of
technology modernization of the Russian economy;
the technology also represents an instrument for the
scientific, technical and innovation policy-making in
the sphere of production and usage of hydrocarbons.

The TP ‘Hydrocarbon Production and Usage
Technologies’ is a voluntary association based on the
principle of equality of all its participants, regardless of
their legal structure and form of ownership. The only
condition for joining the TP is the participants’ consent
to the goals and objectives of the Technology Platform
and their contribution to the work aimed at achieving
such goals.

You may find details on the Technology
Platform and follow us in joining its
participants on our web site www.tp-ning.ru

This site also contains the electronic academic
journal under the same name, ‘Hydrocarbon
Production and Usage Technologies’.

The journal is created to inform the wide target
audience about the implementation of the innovation
policy in the sphere of hydrocarbons production and
usage, including details on the creation of integrated
breakthrough energy-efficient and resource-saving
technologies which build up new markets for high-
technology products and services in the sectors of
oil and gas production, oil and gas machine building,
and transportation and efficient use of hydrocarbon
resources.

The editor-in-chief of the journal is S.I. Kudryashov,
the General Director of Zarubezhneft JSC. The strategic
development of the electronic journal is carried out
under the guidance of the Editorial Board which
comprises the most influential people in the industry,
including some distinguished scientists, top managers
of large companies and representatives of the Russian
Federation Ministry of Energy. The Chairman of the
Editorial Board is A.N. Dmitriyevsky, a member of the
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MunsHepro Poccun. Ilpeacenarens peJakKIImOHHOTO Russian Academy of Sciences, the Director of RAS Oil
coBeTa — akajieMuk PAH, nupexrop MHCTUTYTA IPOOIEM and Gas Institute.

HedTu 1 raza PAH A H. IMUTPUEBCKUI. 3AMECTUTED The Deputy Chairman is professor M.A. Silin, the
PEACEAATEIIS PEAAKIIMOHHOI'O COBETA — IIEPBBIN first vice-rector for strategic development of Gubkin
MIPOPEKTOP IO CTPATETUYECKOMY pa3BUTHIO PI'Y He(bTU 1 Russian State University of Oil and Gas.

raza um. .M. T'y6kuna, npodeccop M.A. CunuH. The first issue of the Hydrocarbon Production and

B nnepBoM HOMEPE SNIEKTPOHHOI'O HAYYHOTI'O JKyPHAIA Usage Technologies electronic academic journal gives
«TexXHOIOruU JOOBIYU U UCTIOIBb30BAHUSA YIVIEBOJOPOJOB> the floor to Anatoly Dmitriyevsky, a member of the
BBICTYITHJI IPEACENATEND PEJAKITMOHHOI'O COBETA U3JAHUS, Russian Academy of Sciences and the Chairman of the
akajgeMuk PAH Anaronuii IMUTPUEBCKUIL. Editorial Board.

C 1106€3HOr0 PA3pENICHUS PENAKITIN U3AHUS By the courtesy of the editorial board of the journal
MBI IIPEJJIATAEM BHUMAHMIO YUTATEJIEU TEKCT 3TOTO we can present to our readers the flagship interview
MIPOrPaMMHOI'O HHTEPBBIO, C(POKYCHUPOBAHHOIO HA with A. Dmitriyevsky which is focused on the strategic
CTPATETUYECKUX BOIIPOCAX PA3BUTUSA HEPTETA30BOM issues of the development of the Russian oil and gas
orpaciu Poccun. © industry. ©

A.H. AMUTPUNEBCKUN: Muccuio
peaAaKLMOHHOro coBeTa i BUXKY B
obecnevyeHU cnHepreTnyeckoro acpdexkTa
OT 0ObeanHeHUA YCUSTIUN YHEHDbIX,
cneyuanucTos U NPon3BOACTBEHHUKOB

C Lenblo NoBbiWweHUA 3P PeKTUBHOCTU
HedTerazonobbIuM B cTpaHe

A.N. DMITRIYEVSKY: | See It the Mission
of the Editorial Board to Ensure That the
Synergy of Efforts Made by Scientists,
Experts and Manufacturers Contribute

to the Efficiency of Oil and Gas Production

Anaronurt HukonaeBud, Bol 1106€3HO Anatoly Nikolayevich, you accepted the
COITACHIHICH BO3IVIABHTH PE€JAKITMOHHBIH COBET chairmanship of the editorial board of the
JIEKTPOHHOTI'O HAYYHOT'O KypHaJja <[exHOoIoruu electronic academic journal ‘Hydrocarbon
JOOBIYH K HCIIOJIB30BAHH YIVIEBOJOPOJOB». Kak Production and Usage Technologies’. What
O5I BoI cchopMyTHPOBATIH OCHOBHYIO IT€JIh 3TOT'O would you call the primary goal of the
usganusa? I MUCCHIO pEJAKIITHOHHOI'O COBETAa? journal? What is the mission of the editorial

ITosiBJIEHNE HAYYHOT'O JKypPHaIA «T€XHONIOrnMn board?

JIOGBIYM U UCIIOIb30BAHU A YIVIEBOAOPOJOB» BBI3BAHO Hydrocarbon Production and Usage

HACYIIHOI NOTPEOHOCTHIO B TH(POPMALIMU O HOBBIX Technologies academic journal has appeared
HE@MTEra30BbIX TEXHOJIOTUAX Yy IIMPOKOU ayAUTOPUH, B in response to the urgent requirements for
MEPBYIO OYEPEAb Y IPOPECCUOHAIOB, HO U IIOTOMY, UTO information on new oil and gas technologies
COCTOSIHHE OTPACIU OKA3BIBAET YPEZBBIYANHO OOBIIOE from wide audience, primarily from experts,
BJIMSTHUC HA )KU3Hb BCCI HAIICH CTPaHbL CEromHs 3 but also because the industry performance is of
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MHOTHUE MIPOIIECCH, OT PA3BUTH UHHOBAITHOHHBIX
OTPAaCJIEH 3KOHOMUKH JIO UCITOTHEHUS COLIMAIbHBIX
MIPOI'PaMM, 3aBUCAT OT COCTOSIHUS HE(DTIHOM U Ia30BOM
MIPOMBIIJIEHHOCTH, KOTOPOE, B CBOIO OYEPEb, 3ABUCUT
OT TOT'O, KaK OPIaHU30BaH IIPOLIECC HEPTErA3006bIYU
B Poccuu. Hama ctpana Bcerjia 6b11a 60orara
MHHEPATBHBIMU PECYPCAMHU, U MBI UMEIN BO3MOXHOCTD
BBIOHPATDb U3 JIECATKA THICSY MECTOPOXK/ICHU TE,
KOTOpPBIE NIOAXOAAT O/ Hanboee 3(p(PeKTUBHLIE
TEXHOJIOTHMU. B 4aCTHOCTH, TAKOBOH SBJISIETCS
TEXHOJIOTHS NOAJECPKAHUS IIJIACTOBOT'O JJABJICHUS
WUJIY, TIPOIIE FOBOPSI, TEXHOJIOT U 3aBOJJHEHU L. DTA
TEXHOJIOI'MA MTO3BOJIAET IIPOJIMTEL CPOK 3P PEKTUBHOIM
HedTeJOOBIYN. B HACTOsIIEE BpEMS Y3KE OTUETIUBO
HAOIIOJA€TCS UCTOIIEHHE 3aT1ACOB JIETKOM MaJIOBA3KOM
HedTH, Pa3MENIAIOMICICS B IPUPOHBIX PE3EPBYAPAX
C XOPOIINMU KOJIJIEKTOPCKUMHU CBOHCTBAMU. M HAZIO
MEPEXOUTD HA JOOBIUY HE(PTH JPYTOro KA4ECTBA —
BSI3KOM, CYIIEPBA3ZKOU, CO 3HAYUTEIbHBIM COLCPIKAHUEM
napaduHa UM CEPOBOJIOPOAA, HEPTHU, 3AJICTAIONICH
Ha G0JIBIINX INTYOUHAX, 4 9TO 3HAYUT, B yCJIOBUAX
BBICOKMX JJABJICHUU U TeMneparyp. IToaTomy TpebyeTcs
Pa3paboTKa HOBBIX TEXHOJIOTUI, 4 IOCKOJIbKY HET IBYX
OIMHAKOBBIX MECTOPOXK/ICHUN, TO JJA3KE€ UMEIOLUECS
TEXHOJIOTMU HEOOXOAMMO NPUCTIOCAOINBATD K
TOMY UJIL UTHOMY MECTOPOXK/ICHHUIO, K TON NI UHOU
PAa3HOBHIHOCTH HE(MPTU WIN IPUPOJHOIO PE3EPBYAPA.
Bce 3TO MO3BONAET HAJIEATHCA HA TO, YTO KYPHAJI
OyzeT BOCTPEO6OBAH U NTOJIb30BATHCS OOJIBIION
HOMYJISIPHOCTBIO Y CHIELIUAINCTOB, 4 TAKXKE y CTYJIEHTOB U
MPENOAABATENEN — BEJb OHU HAXOAATCS B HEIPEPBIBHOM
MOHCKE, U UM HEOOXOAUMA NOCTOSTHHAS TTOATINTKA
HAyYHO-TEXHUUYECKUMU UIEIMH, KOTOPBIE POXKAAIOTCS
B IIPOIIECCE COBEPIICHCTBOBAHUS HE(PTEra30/I06bIYU.
HedTb 1 ra3 atoTCs HEJETKO, CTOUMOCTD JOOBIYU
YIJIEBOJIOPO/IOB CTAHOBUTCS BCE BBIIIE. [ITOTOMY LIETB
JKYPHaJIA — IOMOYb OJIATOPOAHOMY TPYAY HEPTAHUKOB
U FAa30BUKOB, OJJEPKATD UX TIOCTOSTHHOE CTPEMIIEHHUE
K COBEPHIEHCTBOBAHUIO HEPTETa30JOObIYHN. A MUCCUIO
PENAKIIMOHHOIO COBETA 51 BUXKY B TOM, YTOOBI CJIE/IATH
JOCTYITHBIMHU JJIs1 IIMPOKOT'O KPyTa CIIELUATIUCTOB
HOBEHIINE HAYYHO-TEXHUYECKHUE U TEXHOJIOTUYECKUE
penieHus, o6ecreunBaronue 3PQPEKTUBHOCTD
HEPTEra30400bIYU B CTPAHE.

KypHaJa HOCHT TO K€ Ha3BaHHE, YTO H
TexHOJOTHYecKasa miaardopma: <[eXHOJIOTHH
JOOBIYH U HCIIOJIB30BAHHSA YITIEBOIOPOIOB>.
Kaky¥o pojIb CHOCOOHBI CHITPATH
TEXHOJIOTHYIECKHE ITAT(POPMBI B pa3BuTHH THK?

Ilepexon K TEXHOJIOTMYECKUM IITAT(HPOPMaM
ABJIAETCS OOJIBIINM JOCTHKEHNEM. CIOBOCOYETAHUE
«TE€XHOJIOTMYECKAA IJIAT(OPMA» BIIEPBBIE OSBUJIOCH
B EBpoIE, KOrjja CTaIu BBITOIHATHCA CIOKHBIE
KOMIUJIEKCHBIE IIPOEKTDI, U OKA3aJIOCh, YTO KAXKIAd
U3 OPraHU3A U, paOOTAIONIIAsl HAJ| IPOOIEMATUKON
TAKOT'O ITPOEKTA, U3y49AET COOCTBEHHBIN ACIIEKT U UMEET
CBOM OAXOJ, K PEIICHUIO TOU WU KMHOM IPOOJIEMBI.
ITnardOopMBl CHAYAJ1a BO3ZHUKIIU JJ1s1 COTTIACOBAHUS
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overwhelming importance for our country. Today,
a number of objectives, from the development
of pioneering branches of economy to the
implementation of social programmes, depend
on the structure of oil and gas production
process in Russia. Our country has always been
rich in mineral resources and we have been
able to choose from dozens of thousands of
deposits those matching the requirements of the
most efficient technologies. One of them is the
technology of reservoir pressure maintenance
or, simply stated, waterflooding technology.
This technology makes it possible to extend the
effective production period. Currently, it becomes
obvious that light low-viscosity oil in the natural
reservoirs with good collecting properties is
depleting. It is necessary to opt for the production
of oil of a different quality, including viscous
and superviscous oil with high concentration
of paraffin or hydrogen sulfide, and deep oil,
which means high temperature and high pressure
production. For this reason, it is necessary to
develop new technologies; moreover, as there is
no one-to-one correspondence between deposits,
even the existing technologies need adjusting to a
particular deposit, type of oil or natural reservoir.
All this gives us hope that the journal will be in
high demand among experts and will be popular
with students and their teachers who, being in
continuous search, require ongoing scientific
and technological input generated in the course
of improvement of 0il and gas production. Oil
and gas are not easy to recover, and the cost
of hydrocarbon production is increasing. That
is why the aim of the journal is to facilitate
the meaningful work of oil and gas industry
workers and to support their constant attempts
to modernize oil and gas production. As for the
mission of the editorial board, in my opinion, it
should provide a wide range of experts with access
to the state-of-the-art scientific and technological
solutions which ensure efficient production of 0il
and gas in the country.

The journal has the same name as the
technology platform, ‘Hydrocarbon
Production and Usage Technologies’. What
is the role of technology platforms in the
development of Fuel & Energy Complex?

Transition to technology platforms is, indeed, a
breakthrough. In Europe, the phrase ‘technology
platform’ was first used in the context of complex
integrated projects, and it turned out that each
organization engaged in working out solutions
for such projects explored the problems from
its own angle and employed its own approach
while handling them. Originally, the platforms
were intended for coordinating the actions of all
participants for successful implementation of a



JEHUCTBUH BCEX YYACTHHUKOB C L1€JIBIO YCIIEITHOMU
pEannu3aI i BCETO MACIITAOHOT'O IPOEKTA B IIEJIOM.
TOJIBKO ITOTOM TAKUE MPOEKTHI CTAIN [OIYYaTh
HOAJEPKKY M (PUMHAHCUPOBAHUE CO CTOPOHBI EBpOCOIO3a.
MpI HAXOJUMCS Ha CTAJIUH, KOI71a TEXHOIOTn4YeCcKas
waTgopMa «ITeXHOIOTUH JOOBIYU U HCTIOIb30BAHU S
YIJIEBOJIOPOIOB> ABJIACTCH «AI€0JIOTMIECKON

IO AAKOM», [TnaTopma IIOCTENEHHO OyAET
KOHCOJIMJIUPOBATD ACHCTBH BCEX YYACTHUKOB U
HAIMPAaBJIATh UX HA PENICHUE BAXKHENITNUX 327144, YTOOBI
ob6ecrnednTb IPPHEKTUBHOCTD TEXHOJIOTUUECKUX
MPOLECCOB AOOBIYN U UCIIOJIL30BAHUA YITIEBOJOPO/IOB.

Ha nipecc-koH@depeHITHnH, HOCBANIEHHOM
®opymy «<I'DK Poccuu B XXI Beke», BbI cka3zanu,
910 ¢ Hagasxa 2000 roga poccurickue He(p TITHHKH
M Ia30BHKH IPHUHECIH B KA3HY TOCYJapCTBA
2,3 TPJIH JO/JIAPOB H YTO B HHCTUTYTAX
POCCHIICKO¥ aKaJJeMHH HAayK, He(dTera3oBrIx
By3aX CTPaHBI, IEHTPAX IPUKIATHBIX
HCCIeJOBAHUH CO3JAHBI TEXHOJIOTHH, KOTOPHIE
IIO3BOJIAT 3aPA0OTATH JJIs CTPAHEI €1II€ CTOIBKO
2Ke. MO>KeT JIH HAIII )KypPHaAJI HAJEeAThCA HA TO, 9TO
uHboOpMaTHA 06 ITHX IPOPHIBHBIX TEXHOJIOTHAX
IIOSIBUTCA UMEHHO Ha €r0 CTpaHUuIax?

[a, Te 2,3 TpaH JON1IapOB, KOTOPBIE IIPUHECIH
HEMTAHUKHU U FA30BUKU B POCCUHCKYIO Ka3HY,

IIOMOIVIU CTPAHE NEPEXUTDL KPU3UC B 2009 roxay,
HOJJIEPKUBATH COLIMAJIbHBIC IPOTIPAMMBI U PEIIATh
JPYr'H€ BasKHBIE 33/1a41. 51 XOTEJ 6Bl HOJAUYEPKHY T, YTO
B POCCUIICKOIT aKaIEMUU HAYK CO3JAHbI TEXHOJIOI'MH,
KOTOPBIE NTO3BOJIIOT 3HAYUTEIBHO ITOBBICUTH
YPOBEHBb HEPTErA30A00BIYH, U ITU TEXHOJIIOTUHU IO
MHOTUM HANIPABJIECHUAM SABJISIOTCS, O€3YCIOBHO,
a(pdeKTUBHBIMU. [IayT JTU OHU A[IEKBATHOE KOJIMYECTBO
(PMHAHCOBBIX PECYPCOB, OYJIET B OOJBIION CTENIEHU
3aBHCETb OT CTOUMOCTH HE(PTH U I'a3a, OT PA3BUTHUA
PBIHKA, OT CUTYaIlUH, KOTOPAsl OyET CKIAbIBATHCA B
MHUPOBOM TOKe, HO B IPUHITUIIE MOKHO HAJIEATHCS HA
CYIIECTBEHHOE ITOMOJIHEHUE KA3HBL

ECTECTBEHHO, pEAAKIINA XKYPHAIA «[€XHOIOTUHU
JIOOBIYM U UCIIOIIBb30BAHU YIVIEBOAOPOAOB» OYJIET B
TEPBYIO OYEPEb ONYIATh UHPOPMAITUIO 060 BCEX
MIPOPBIBHBIX TEXHOJIOIUAX. OCO60 X049y NOJUYEPKHYTh,
4TO XKYPHAJ OYAET PACCKA3BIBATD HE TONBKO 00
AKaIEMUYECKUX PEMIEHUAX. B HacTOAIIEE BpEMA
AKTHUBHEUIINM OOPA30M PA3BUBAETCS By30BCKAsA HAYKA,
MPUYEM ABHOE €€ MMPEUMYIIECTBO — B TIOCTOIHHON
MOANUTKE MOJIOABIMU KaJJPAMHU, KOTOPBIE
HEIMOCPEACTBEHHO YYACTBYIOT B HAYYHBIX U3BICKAHUAX
U CTAHOBATCA PEATBHBIMU UCTIOTHUTEISAMHU B IPOLIECCE
HICCJIEIOBAHUI, CO3AAHUS TEXHONAOTHH. OCco60€e MECTO B
Pa3BUTHUHU U PEAJIN3ALUH HOBBIX TEXHOJIOTUH 3AHUMAET
Poccuiicknii rocyjapCTBEHHBIA YHUBEPCUTET HEPTHU U
rasa um. 1.M. 'y6K1Ha, KOTOPOMY PYKOBOJACTBOM CTPAHBI
NOpy4YeHa KOOPAHUHAIUA PA0OT BCEX yYACTHHUKOB
1aTHOPMBI «T€XHOJIOTUU JOOBIYH U UCTIONB30BAHUS
YITIEBOIOPOJOB». YHUBEPCUTET UMEET BCE HEOOXOIUMOE
JUIA YCIIEIITHON PEAIU3AIIUN ITOTI'O BAXKHEHIIETO /111 3

large-scale project in its entirety. It was only some
time afterwards that the European Union started
to provide support and financing for such projects.
We are now at the stage when the Hydrocarbon
Production and Usage Technologies platform
functions as an ideological basis. The platform
will gradually consolidate the activities of all
participants in order to meet the major challenges
and to ensure efficient technological process of
hydrocarbons production and their usage.
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In your speech at the press conference
held in relation to the Russian Fuel & Energy
Complex in the 21st Century Forum you
said that since 2000 Russian oil and gas
industry workers have contributed $2.3 trin
to the state treasury and that the institutes
of the Russian Academy of Sciences, oil and
gas higher education establishments and
applied research centres create technologies
which will make it possible for the country
to add to its earnings the same amount.
Could we hope that our journal will be
the one to present information on these
breakthrough technologies?

Yes, the $2.3 trln contributed by the oil and gas
industry workers to the Russian treasury helped
the country to live through the 2009 economic
crisis, to support social programmes and to solve
other important problems. I would like to note
that the Russian Academy of Sciences has created
technologies which make it possible to achieve
significant increase in oil and gas production
level and work efficiently towards various targets.
Whether these technologies will provide sufficient
financial resources, depends, to a great extent, on
oil and gas prices, market growth, and the current
state of the global fuel and energy complex, but,
generally, we may expect the treasury to receive
substantial funds.

Of course, the Hydrocarbon Production
and Usage Technologies journal will receive
without delay information on all breakthrough
technologies. I would like to emphasize that
we will not limit ourselves to purely academic
solutions. Today we see rapid progress of the
university science, which — to its own advantage
— benefits from an ongoing inflow of young
experts who are directly involved in scientific
research and get practical training in the course of
investigations and creation of new technologies.
Gubkin Russian State University of Oil and Gas
plays a special part in the development and
implementation of new technologies, being
engaged by the government in coordinating
the work of all participants of the Hydrocarbon
Production and Usage Technologies platform.
The University has everything necessary to ensure
success of this large-scale project whichisof )
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CTPAaHBI [NIOOAIBHOI'O IIPOEKTA. DTO U HAYYHBIE IIKOJIBL, U
TECHBIE CBA3U C HE(PTEra30BbIMH KOMITAHUSMHU CTPAHBI,
U MEX/YHAPOAHAS KOOIIEPALIYS, U MHOI'OJICTHUNA

OIIBIT KOOPAUHAIINU PAOOTHI HEPTETA30BbIX BY30B LI
PELICHU S BAXKHEHUIINX 34/1a49 PA3BUTUSA HEPTEIa30BOI'O
KOMILJIEKCA CTPaHBbL M, HAKOHELL, yHUBEPCUTET —
IVIABHBIM UJICOJIOL ¥ OPraHu3aTop HannoHajasHOoro
UHCTUTYTA HE(PTU U I'a34.

Temo¥ Banrero BBICTYIVICHHUA HA OJJHOM U3
nocregHux Becepoccurickux HedrerazoBprx
KOHI'PECCOB CTAJIO0 «PeCypCHO-HHHOBAITHOHHOE
pa3BuTHE 3KOHOMHUKH Poccum». IlosscHUTE,
MOKAJTYHCTA, HAIITUM YU TATEIAM CMBICJI
3TOTO MAPATOKCATBHOTI'O IMUTETA: «PECYPCHO-
HHHOBAIIHOHHOE». BeJb MbI IPUBBIK/JIA CIUTATH
«peCypCHOE» M <MHHOBAIITHOHHOE» €IBA JIH HE
AaHTOHHUMAaMH.

CerofHs Mbl MOKEM KOHCTATUPOBATh, YTO UMEHHO
He(TEra30BbIM KOMIIJIEKC B HAUOOJIBIIIEH CTENIEHU
MHOATIOTOBJICH K UHHOBALIMOHHOMY Pa3BUTHUIO, U 9THU
WHHOBAIIUH A1y T MAKCUMAaJIbHBIN 3(DPeKT 115
PasBUTHUA SKOHOMMKHU CTPAHbL. Yuenble PAH B cBOMX
UCC/IENOBAHUAX PACCMATPUBAIN PA3IUYHBIC BADUAHTDI
TEXHOJIOIMYECKOTro pa3BuTus Poccuun. Bcero nux 6110
ABEeHAAATh. OJJUH U3 HUX — 3TO CETOHANIHNUI BAPHUAHT —
3KCIOPTHO-CBIPbEBOE PA3BUTHE. EC/I MBI OyAEM €TI0
IPUIECPKUBATHCA, TO yaBOeHUE BBIT, a MMEHHO TaKyIO
3azagy nocrasu B.B. IlyTuH B nepsble rogbl X XI BeKa,
OPOU3OMET TONBKO yepes 35—40 nerT, a e uyepes 10,
Kak rraHnuposai [Ipes3usieHt Poccuu. Eciii, HA060pOT,
PHHYTLCS B MTHHOBAIIUH, 4 HE(PTErA30BbIN KOMILIEKC
OCTAHETCA HA IIPEXHUX ITO3ULIUAX, TO ATY 3449y MbI
pemum uepes 25 JIET.

ITouemy?

Ecnu HE CO3/1aBaTb MHHOBAIIUOHHBIE TEXHOJIOTUH,
KOTOPBIE NTO3BOJIAT IPEJOTBPATUTD NAJJIEHUE 10O
He@MTH, TO HOCTYIJIEHUS B KA3HY PE3KO OCKY/ICIOT, 4
3HAYUT, OCTAHOBUTCS PA3BUTHUE NUHHOBAITMOHHBIX
MIPOLIECCOB, 4 TO U HAHOTEXHOJIOTUH, U OUOTEXHOJIOTUH,
1 CKOJIKOBO. U, 4TO BaXKHO, OYAYT OCTAHOBJIEHBI
COILIMAJIBHBIE IPOT'PAMMBI, HE TOBOPS YKE O
CTPOUTENBCTBE IOPOT, PEATU3ALNH NH(PPACTPYKTYPHBIX
OPOEKTOB. [I03TOMY HaZJO IPEKPATUTD BCAKUE
Pa3roOBOPBL, KOTOPBIE OCOOEHHO MOMYJISIPHBL B IIPECCE,

O «pECYPCHOM NPOKJISTUN». [71€ 6114 661 POCcust B 2009
TOZY, €CJIU OBl HE CO3/IaHHBIE JJOJUIAPOBBIE 3a11aChbl? Ham
HA/JIO IEPEXOJUTDH OT ChIPEBOT'O BAPUAHTA K BAPHUAHTY,
KOTOPBII 6yJIET OPUEHTUPOBAH HA BBICOKHE NIEPE/IEIIH,
4TOOBI TPOJABATE HE IIPOCTO HE(PTD U '3, A MPOAYKTEI
UX IePEPAOOTKH. CyIIECTBYIONUE TEXHOJIOTUU
HEPTEXUMHUHU O3BOJISAIOT YBEJIMUYUTE CTOUMOCTD
OPOAYKIINU B 2—3 pa3a, 4 IPH HAJIMYUU B HEPTHU LIEHHBIX
KOMIOHEHTOB B 10—15 pa3, HO y’Ke CO37jaHbI TEXHOJIOI'UY,
KOTOPBIE NTO3BOJIAIOT YBETMYUTh CTOUMOCTb, HAIIPUMED,
Ha 6a3€ IepepadOTKU YHHUKAJIBHOT'O ChIPbSI MATPUYHON
HEMTHU B ACCATKU U B COTHH pa3. [Tono6HbIE pa3padOTKH
MO3BOJIAT MOIOJIHUTD OIOZKET CTPAHBIL, B TOM YUCIIE,
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great significance to the country. It has scientific
schools, close links with the national oil and gas
companies, international cooperation and long-
term experience in coordinating the work of oil
and gas higher education establishments aimed
at solving the crucial problems of development
of the country’s oil and gas sector. Moreover, the
University is in charge of the ideology platform
and management of the National Oil and Gas
Institute.

At one of the recent All-Russia Oil and
Gas Congresses you delivered a speech
on Resource-and-Innovation Driven
Development of the Russian Economy.
Could you, please, give explanation to our
readers of the paradox of this ‘resource-
and-innovation’ phrase. We are used to
considering ‘resources’ and ‘innovations’
as antonyms.

Today we can state that the oil and gas complex
is the most prepared for innovative development,
with the innovations being expected to have
maximum effect for the country’s economic
growth. Scientists of the RAS examined various
scenarios of Russia’s technological development.
In total, there were twelve scenarios. One of
them — being implemented today — involved
development of export and mineral resources.

If we pursue such scenario, it will take 35 to 40
years for the GDP to double against the 10 years
planned by V. V. Putin in the early 21st century. If
we, alternatively, give way to innovations with the
oil and gas complex left in its current position, the
aim will be achieved in 25 years’ time.

Why?

If we don’t create innovative technologies
thus making it possible to prevent decrease in
oil production, the government revenues will
fall significantly, which means stagnation for all
innovation processes, including nanotechnologies,
biotechnologies and Skolkovo project. Moreover,
it means closing up social programmes, to say
nothing of road construction and implementation
of infrastructure projects. That is why it is
important to put an end to the speculations about
the ‘resource curse’ which are popular in mass
media. Where would Russia go in 2009 but for
its dollar holdings? We should switch from the
mineral resources scenario to the high value added
products and sell petrochemicals instead of raw oil
and gas. The technologies existing in petroleum
chemistry make it possible for the product cost
to be 2 or 3 times higher or even 10 to 15 times
higher, provided that the oil contains valuable
components; moreover, there are technologies
(e.g. processing of the unique components of
matrix oil) which may increase the value making



HOAJEPKATh HHHOBALIMOHHBIE ITPOLIECCHI B OCTAIbHBIX
OTpPaC/IAX SKOHOMUKM Poccun. M TOBKO IpU peCypCHO-
MHHOBALIMOHHOM IIOAXO/€ 3a/1a4a yaBocHus BBII 6yaer
peteHa yepes 10-12 ser.

Eme ogHa nuTara u3 Balux BRICTYILJICHHH:
«OTCYyTCTBHE HHHOBAIIUH B He(PTEra3oBoH
OTPACJIH MOXKET CHHU3HUTD JOOBITY YITIEBOTZOPOIOB
K 2020 roay Ha 40-50 MuIH TOHH». B Kakux
orpaciaax TOK HHHOBAIIUH HY>KHBI IIPEKIE BCETO?

K 2020-2022 rogy Mpl IPAKTUYECKH UCYEPITAEM
34I1aChl AKTUBHOM JIEI'KOM HE(PTH, KOTOPAs pa3MEICHA
B KOJUIEKTOPAX C XOPOIIMMH ITAPAMETPAMU. B CBA3M C
3THUM HEOOXOAMMO 3aMECTUTD BBINA/IAIONTNE OOBEMBI
JIETKOM HE(PTU TPYJTHOUIBIEKAEMBIMH 3a11ACAMU HEPTH.
Ecyin MBI HE ycTieeM CO37aTh HOBBIE TEXHOJIOI' MU, HAC
JKJIET Ma/IeHUE JOOBIYN. PeCypCHO-MHHOBAIMOHHBIA
BAPUAHT PA3BUTHA S3KOHOMUKH IIO3BOJIUT HE TOJILKO
NPEAOTBPATUTD CHIXKEHUE TOOBIYHU YITIEBOAOPOIOB, HO
1 106aBUTH e1le 10-12 MJIH TOHH K €KeroJHOM JO0ObIYe
HEPTHU.

JJ1A pa3BUTHA HHHOBAITMOHHEIX IPOIIECCOB
B OTPACTIH HEOOXOJUMBI 9KOHOMHIECKHE
pbryaru. Kakumu Bel HX BUTHTE H KAK UX
AKTHBH3AIHH MOKET CIIOCOOCTBOBATH PAa3BUTHE
TexXHOTOTHYECKOH I1aT(dOpMBI <TeXHOTOTrHH
JOOBIYH I HICIIOIB30BAHHS YIVIEBOJOPOJOB»,
KOTOPAA MO3UITHOHHPYETCA KaK CHCTEMHBIH
HHTETPATOP I ON3HECA, HAYKH M IIPOU3BOACTBA?

Vke eCTh IOHUMAHUE, YTO MHHOBAIUU B
He(dTEra30BOM KOMIIEKCE HEOOXOAUMBIL, U KOMITAHUU
T'OTOBBI AKTUBHO BHEJPATH IPOBEPEHHBIC TEXHOJIOTHHN.
J0oKa3aTe/IbCTBOM TOMY ABJIsIeTCsa HayaHO-
TEXHUYECKUU COBET, KOTOPBIH «['a31IPOM» IIPOBEN
15 mas 2013 roga B Caukr-IleTepbypre. Ha coBeTe ObL1u
PaCCMOTPEHBDI TPEAIOKEHN A POCCUIICKON aKaJIEMHUH
HAYK [10 HHHOBAIIMOHHBIM TEXHOJIOTUSIM, KOTOPbIE
OBbLIN NPU3HAHBI 9(P(PEKTUBHBIMU U IEPCIEKTHBHBIMU
JULS peanu3anuu. B HacTosmee BpeMs UJET padboTa o
YTOUYHEHUIO U JJOBOJKE, TOTOBUTCS IPOrPaMma IO UX
BHeIpeHMIO. BricTynas B ToMcke 22 Mast Ha (popyMe
«DHEPTUsi THHOBAITMOHHOT'O PA3BUTUSD>,
A b. Mujuiep noA4YEpPKHYJL, 4TO «['a3IpOM» B UETBIPE Pa3a,
J10 1 MIIpA IOJJIAPOB B I'OJl, yBEJIMYUBAET UHBECTULINHU
B MHHOBAIIUOHHBIE TEXHOJIOTUU. «['a31IPOM» TOTOBUT
KOHKPETHYIO IIPOrPAMMY U I'OTOB €€ (PUHAHCHUPOBATD,
IIOTOMY YTO TOJIBKO TAKUM OOPA30M MOXKHO OOECIIEUNTD
peneHne NpooIeEM YCTOMYUBOIO PA3BUTHSA IA30BOM
OTPAaCIN. AHAJIOTUYHBIE IPOIPAMMBI €CTb Uy
HEPTAHBIX KOMIAHUIL. B 9acTHOCTH, B «POCHEDTH,
NPUHATA IPOrPaMMa MTOBBIMEHUS 3(PPEKTUBHOCTH
HePTEJOOBIYN HA MECTOPOXKACHUAX, BCTYIIHUBIINX B
MO3/IHIOIO CTAIUIO Pa3paboTKH. YueHble PAH paboTaior
¢ JIVKOMJIoM», <TaTHEPTHIO> — TPAKTHUYECKH CO BCEMU
KOMIAHUAMHA. Hali KOHTAKThI IOKA3BIBAIOT, UTO
PYKOBOAUTEN PA3HOI'O YPOBHSA BUJAAT NEPCIIEKTUBDI
CBOMX KOMITAHUI B MACIITAOHBIX ITIPOrPaMMaX

UHHOBAITOHHOTO PA3BUTHUSL. DTOT MPOLIECC MOXKET 3

it dozens or hundreds of times higher. Such
solutions contribute to the national budget and
provide support for innovations in other sectors
of the Russian economy. Only the resource-and-
innovation approach may ensure the double GDP
in 10 to 12 years’ time.
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Quoting again your speech, ‘Lack of
innovations in oil and gas industry may
entail 40 to 50 mln tons decrease in
hydrocarbons production by 2020.” What
branches of the Fuel & Gas Complex are in
urgent need of innovations?

Our actual reserves of light oil in reservoirs
with good properties are going to be depleted by
2020-2022. That is why we should replace this
loss of light oil with reserves which are hard to
recover. If we don’t manage to come out with new
technologies we will face production decline.
Economic development under the resource-
and-innovation scenario will both prevent the
decrease in hydrocarbons production and add
another 10—12 mln tons to the annual amount of
oil recovered.

The further progress of the innovation
process in the industry requires economic
instruments. What should they be,
in your opinion, and how can their
application facilitate the development of
the ‘Hydrocarbon Production and Usage
Technologies’ platform which is presented
as a systems integrator for business, science
and production?

Today we are aware of the necessity of
innovations in oil and gas sector, and companies
are ready for active promotion of proven
technologies. This willingness is evidenced by
the meeting of the Research and Technology
Board held by Gasprom on 15 May 2013 in Saint-
Petersburg. The Board considered the proposals
on innovative technologies made by the Russian
Academy of Sciences and declared them viable
and valid for implementation. These technologies
are currently being improved and upgraded and
the programme for their implementation is being
prepared. In his speech delivered in Tomsk on
22 May at the Energy of Innovative Development
Forum, A. B. Miller said that Gasprom increases
its investments in innovative technologies up to
$1 bln, thus making the investments amount 4
times higher. Gasprom is working out a special
programme and is ready to finance it because this
is the only way to ensure sustainable development
of the gas industry. Oil companies have equivalent
programmes. For example, Rosneft has adopted
a programme for the improved performance of
mature oilfields. Scientists from the RAS cooperate
with most of the companies of LUKOIL and >
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OBITBb BUJICH B HE(PTEI'a30BOM KOMILJICKCE TOJIBKO YEPE3
pU3My TEXHOIOIMYECKON IIAT(POPMBL, KOTOPAsL, KAK
CHUCTEMHBIN UHTETPATOP, OYAET KOHCOIUIUPOBATH,
0600111ATh 1 BBISBJISTH HOBBIC HAIIPABJICHUs. A HTHPOP-
MAalJMOHHYIO IIOJJIEPXKKY 9TOI'O IIpoLecca Oyger
OCYMIECTBIATD HAII XKYPHAJL.

OxHa U3 MOCTOTHHBIX PYOPHK >KypHaIa
«TeXHOJIOTHH JOOBIYH H HCIIOJIb30BAHHUA
YIZIEBOJOPOIOB» — «IIOMCK U pa3dBegkar. Kakue
aKTyaJbHBIE TeMBI BBI OBI IIPEIIOKHIH I
IIEePBBIX HOMEPOB, HCXOAA U3 001acTH Bamrux
HAay4YHBIX HHTEPECOB?

Kax s mToHMMAIO, pedb UZET O HEMPTETra30IIOMCKOBBIX
paboTax. MOXXHO KPUTUKOBATD HAIIIM HEPTErd30BbIE
KOMITAaHUH 32 TO, YTO B 90-€ TO/Ibl OHU HE OTKPBLIN HU
OJJHOI KPYITHOU HE(PTETa30BOM IIPOBUHIIMHU, TOT/IA
K4K B COBETCKOE BPEMSA OTKPBIBAJIMCh TUTAHTCKHUE
MECTOPOXKJEHUS YACTO NEPBBIMU XKE CKBAKUHAMU.

Ho 51 yBEpEH, YTO TAKHE K€ BIEYATIAIONIUE OTKPBITHS
HAC KAYT B y>K€ HEIJIOXO U3YUYEHHBIX AKBATOPHAX
bapenuesa n Kapckoro Mopen, 1 B BOCTOYHBIX MOPAX
APKTUYECKOTO 1IeIb(]a, ¥ B HEJJOCTATOYHO U3YYEHHDBIX
pernoHax Bocrounor Cubupu u JanbHero Boctoka. 9tu
OTKPBITHUSA ABATCS PEZYIBTATOM HAyYHO-OOOCHOBAHHBIX
MIOMCKOBO-PA3BEIOYHBIX PA0OT. XOPOIIHE NEPCHEKTUBDI
HePTEra30HOCHOCTU UMEIOT CTAPbIE PETMOHDI,
OCOGEHHO Ha 6OJIBIINX ITTYOHHAX. B IepcrieKTUBE —
OCBOEHME HETPAJMIIUOHHBIX PECYPCOB YITIEBOJOPO/IOB.
Jo6bIua CJIAHIIEBOT'O I'a3a U CJIAHIIEBOM HEPTU —

3TO, IPEXK/IE BCETO, UHHOBATMOHHBIE TEXHOJIOTU M.

DTO OypeHHE TOPU3OHTAIBHBIX CKBAXKUH,
MHOI'OCTAJUHHBIN I'HPOPA3PhIB IU1acTa. [IoMuMo
CJIAHIIEBOI'O, ECTD €€ I'd3 IJIOTHBIX KOJUJIEKTOPOB, I'a3
OOJBIIMNX IVTyOUH, TA30TUIPATHL, T'a3, PACTBOPEHHBIN

B IUTACTOBBIX BOAAX, METAH YTOJIbHBIX (POPMAIIUIL.
Benukoe pa3zHoobpasue! ECTb GUTYyMbL, 6aKEHOBCKAS
CBUTA, MATPUYHAS HEPTB, CJIAHIIEBAS HEPTh.
Pa3pabOTKa HOBBIX TEXHOJIOTHHA OCBOEHUS PECYPCOB
ITUX YITIEBOJOPOJOB — HE TOJILKO IPOIECC ITO3HAHMA,
HO 1 PEATILHOE MTONTOJTHEHNE KOITUJIKH HE(PTETra30BOMU
KJIZJOBOM CTPAHBL

BaurH nosxkejaaHus >KypHaJIy H €ero
YHTATEIbCKOH ayJHTOPHH.

S xouy moxenaTh npouseTanus Poccumn u
H4/ICIOCh, YTO PAOOTHUKU HEPTSIHOM U IrA30BOH
MPOMBIIUIEHHOCTH, YYEHBIE, TPENTOJABATEN, CTYJEHTHI
Y ACIIHUPAHTEL, 4 BCE OHU OJJHOBPEMEHHO COCTABIISAIOT
U YUTATENBCKYIO AYAUTOPUIO, BHECYT CBOH BKJIAJI B 3TO
UCKJIIOYUTEJIBHO BAXKHOE U 61aropoAHOE /1e10. Poccust,
51 YBEPEH, HAXOUTCS HA TOPOT'€ IKOHOMUYECKOTO
POCTA4, 4 HE PELIECCUHU, KAK HEPEIKO MOKHO YC/IBIIIATD
B CMU. 1 5xe1a10 Ky pHAJIy OBITh B IEPBBIX PAIAX
ONTHUMUCTOB — IIOMOT'aTh HE(PTH U a3y paboTaThb HA
BBICIIYIO LI€JIb PA3BUTUA TOCYAAPCTBA POCCUICKOrO. ©
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Tatneft. Our enquiries prove that managers at
different levels see the future of their companies
in the context of large-scale programmes of
innovative development. In the oil and gas sector,
this process may only be viewed through the
prism of the technology platform which will
function as a systems integrator to consolidate,
summarize and reveal new tendencies. Our
journal, in its turn, is going to provide information
support for this process.

‘Exploration and Prospecting’ is one of
the regular columns in the ‘Hydrocarbon
Production and Usage Technologies’ journal.
What topics within your area of expertise
would you consider relevant for the first
issues of the journal?

AsIseeit, it deals with exploration for oil and
gas. Our oil and gas companies are subject to
criticism, because not a single major oil and gas
basin was discovered in 1990s, while in the Soviet
period it was often the case when pioneer wells
opened giant oil fields. However, I am sure that
we are going to witness impressive discoveries
in the thoroughly explored offshore areas of the
Barents Sea and the Kara Sea, and in the Eastern
Arctic Seas, as well as in the underexplored
regions of the Eastern Siberia and the Far East.
Such discoveries will result from science-based
exploration. Some old regions have good
hydrocarbon bearing prospects, especially for
deep oil and gas. Long-term prospects involve
development of non-conventional resources. Shale
gas and oil production means, first and foremost,
innovative technologies, including lateral drilling
and multistage hydraulic fracturing. In addition to
shale gas there is also tight gas, deep gas, hydrated
gas, formation water gas and coalbed methane.

A striking variety! There are bitumen, Bazhenov
formation, matrix oil and shale oil. Creation of
advanced technologies for the development of such
resources combines knowledge acquisition and
replenishment of the country’s oil and gas bank.

Could you give your wishes to the journal
and its readers?

I hope that Russia achieves prosperity and that
our readers represented by oil and gas industry
workers, scientists, teachers, students and post-
graduates contribute to this vital process. I am
sure that Russia is on the threshold of economic
growth in spite of the forecasts of recession often
made by mass media. Let me hope that the journal
will always encourage optimism and ensure that
oil and gas work towards Russia’s prime objective
of growth and success. ©
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B pamkax chopyma nnaHupyetcs paboTa BbICTABKK

«TeXHWKa W TEXHONOrM 0CBOEHUA MECTOPOXAEHWIA YrNEeBOA0POa0BE»
http://vniigaz.gazprom.ru/hcfd2014

22-23 oktabpa 2014 r.

MonopexHas Hay4YHO-NPaKTUYECKan KOH(EpeHLua
«NogenupoBaHue ra3oBbiX U HEPTEra3oKoOHABHCATHbIX
mecTopoxaeHuit» (SMUIR-2014)
http://vniigaz.gazprom.ru/smuir2014

29-30 okTabpsa 2014 .
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10-14 nonbpa 2014 r.

Vil Orpacnesoe COBELlaHKE

«COCTOAHME W DCHOBHbIE HANPaBNEHWA Pa3BUTUA CBAPOYHOrD
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http://vniigaz.gazprom.ru/svarka2014

18-19 Hosbpa 2014.

VI MexayHapogHas Hay4Ho-TexHu4eckas kondeperymn
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M razopo0ObiBaloLMMK cucTeEMamu» (DISCOM-2014)
http://vniigaz.gazprom.ru/discom2014
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Onsim 3anpasru 2uOKOU mpyouvt
2eopusuueckum kaoenem

6 PYII IIpou3eoocmeennoe
oo0sedunenue «benopycrnedpmo»

Belorusneft Experience of Loading
the Logging Cable into The Coiled Tubing

H.A. JEMSHEHKO, A.B. CEPEBPEHHHUKOB, [1.J/1. TPETBAKOB, /I.B. IIOPOIIINH, B.B. IIOJIOTEEHKO, I0.A. BYTOB, I1.B. PEBAKOB,
I.A.3AKPY KHBIM, A.H. KOBEIL, PYII JIPOU3BOACTBEHHOE 00befHHEHHE <bemopycHedTh>; A.B. POBUH, A.H. AJIEKCEEB,

3.I. KATUPOB, I0.A. COTHHUKOB, OO0 JIICKOBreokaoejb»

N. DEMYANENKO, A. SEREBRENNIKOYV, D. TRETYAKOV, D. POROSHIN, V. POLOGEENKO, Y. BUTOV, P. REVYAKOV, D. ZAKRUZHNY,
A.KOBETS, Production Association Belorusneft; A. ROBIN, A. ALEKSEYEYV, E. KAGIROV, Y. SOTNIKOYV, Pskovgeokabel

I'mbkue Tpy6r! (I'T) paHee NpHUMEHSINCDH B
OCHOBHOM IPU KAIITUTAJIbHOM PEMOHTE CKBA’KUH B
OI'PAHUYEHHON TEXHOJIOTMYECKON HUIIIE: TPOMBIBKA

CKBaKUH 11ocyie I'PIT 1 BBI3OB IPUTOKA U3 IJIACTA.

Konmpons usroca
Konmpons usrnocal T 'p
2e0¢bu3UHecKo20 Kabens

Gl P e Logging cable wear monitoring

B nocnegHme rofpl B CBA3U C POCTOM OYPEHU S
TOPU30HTAIBHBIX CKBAXKUH ['T CTamu NPUMEHSATHCS

IIposepra conpomueenis

pU re0PU3NICCKUX UCCIEAOBAHUAX CKBAKHHBI,
nep@OpaIrOHHBIX PA60OTAX, KOITIOOMHI'OBOM
OypEeHMHU Ha Jlenpeccruu. I1Ipu JaHHBIX ONEPAIIHIX
KOHTPOJIb BHYTPHUCKBA’KUHHBIX [TAPAMETPOB B

USOAUUU HCUTLBL 280PUSUMECKO20
IIpumenrerie CUCIem KOHIMPOTLAL. Kabens

COGHIER (O RO R erT) Insulation resistance check of the
Use of CT condition monitoring logging cable conductor

system (defect detection)

PEXUME PEATTBHOTO BPEMEHU ABJIAETCS OCHOBHBIM
TPEOGOBAHUAM BBIIIOJIHEHUSA PA00T. KauecTBO

OueHKa KopPO3UOHHO20 USHOCA
6pPOHU 2e0pU3U1ECKO20 KAbesIA

BBITIOJIHEHU I KOJITIOOMHI'OBBIX PA0OT B PEKHME
PEABHOIO BPEMEHU 34BUCUT OT KAOEJIbHOM
JIMHUU CBSI3U, KOTOPAS OOPA3YETCs IPU HATUYUU
reopusnueckoro kadess B I'T. Teopusnyecknii
Ka0eJIb 3aMIPABIISIETCS HA 3aBOJIE — U3rorosuresne I'T,
4 TAK)KE C IPUMEHEHUEM CHEUAIN3UPOBAHHOTO

Assessment of the corrosive wear

ARl of the logging cable armor

CReYUANUSUDOBAHHBLX

NPOPAMMHBLX NPOOYKIMOE O/
NAAHUPOBAHUA U AHASU3A PAOOM.

Dpgpexmusroe xparerueI'T ¢

Use of special software for job
2eopusuneckum Kkabenem

planning and analysis

060PYNOBAHUS UJIN IPU NPOBEJEHUH

Efficient storage of CT with logging
cable

TEXHOJOTMYECKUX onepanuit. 3anpaska I'T
reo(pU3NIECKUM KA6EJIEM BBIIIOIHAECTCA IIPU
CIEAYIOMNX HEOOXOANMBIX PA60TAX: OCHAICHUE
I'T HOBBIM Ka6€JIEM; 3aMEHA KAOEIISL B CIIYYAE €ETO

Yuem onunol u Hapabomxu Ha
2eopusureckuli kadeao

Dpgpexmusroe xparerue T

CT efficient storage
Logging cable length and run-life

ITOBPEXKCHUST; U3BICYCHUE (3AIIPABKA) KAOEIA
B ciIy4ae nospexzaeHus I'T ¢ nocaeayommum

reporting

MIPOBEICHNUEM €€ PEMOHTA.
C 1e1bIo NPO(PUIAKTUKH U UCKIIOUCHU S —

TEXHOJIOTUYCCKHUX HapyIHCHI/Iﬁ, CBA3AdHHBIX C

C B0eBPeMEeHHAS 3AMeHA

Ceoespemeriviii pemornm T 2e0(hu3U™ecKoz0 Kabens

Timely replacement of the logging
cable

Timely CT maintenance

nospesxaeHueM I'T u reopusngeckoro kades,
HEOOXOAMMO BBIIOIHATD PAJT MEPOIIPUATHI, IIEPEYEHD
KOTOPBIX IIPUBEJIEH HA PUC. 1.

CyIIeCTBYET HECKOJIIBKO BAPUAHTOB TEXHOJIOIUNA
ocHaieHus I'T reopruznyeckum Kabeaem 1in ero
3aMEHBI B CJIy4Y4€ U3HOCA:

* ciycK B ckBaxuHy I'T 1 nocnepyromuii cnyck B I'T
reo(pU3nYECKOro Kadeis;
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Pucynox 1 - Meponpuamun Ona ucKatouenus
MexXHON0ZUUECKUX HAPYUEHUTE, CEASAHHBLX C
nosepescoenuemI'T u zeogpusuuecrkozo kacenn

Figure 1 - Measures to prevent and to eliminate
process disturbances related to CT and logging cable
damage



¢ pacnosnoxeHnue I'T Ha TOBEPXHOCTH 3EMJIU C
nocaenyomum ocHamenueM I'T reopusnueckum
KabeJIeEM TH/IPABIMYECKHM CIIOCOOOM (3aMBIBKOL);

¢ IPUMEHEHHE KA6EIBHOTI'O HHKEKTOPA,

COUYETAIOUIETO MEXAHUYECKOE TPOTAIKUBAHUE

reo(PU3UYECKOr0 KA6€EIs C €0 3aMBIBKOH TPU

pacnonoxenuu I'T Ha y371€ HAMOTKH.

3anpaska I'T reopusnyeckum kadenem B PYTI
«[IpON3BOJACTBEHHOE OOBEJUHEHUE «BETOPYCHEPTD>
MPOBOJMJIACE KaK ITyTeM CITyCKa I'T' B CKBAXKHHY, TAK U
C IPUMEHEHUEM KAOE€TBHOI'O MHKEKTOPA.

B npouecce 3anpasku I'T reopusndeckum Kkabenem
nyTeM Ciiycka I'T B CKBaKMHY BBIABJICHBI CJIEYIOIINE
HEJOCTATKU:

1) HU3KUHI YPOBEHb OE30IIACHOCTHU BEACHUS pAOOT;

2) OPOJOIKUTEIBHOE BPEMS BBIIIOTHEHUA PA6OT
(96 gacon);

3) BBICOKHE (PMHAHCOBBIE 3ATPATHI HA PEATTU3ALIHIO
TEXHOJIOTUH;

4) monomHUTENBHBIN U3HOC I'T B mporiecce ee
CITyCK4 B CKBAXKUHY U HAMOTKH HA y3€JI HAMOTKH
KOJITIOOMHTOBOM YCTAHOBKU;

5) BBICOKas CTENEHb PUCKA IPOBOAUMBIX PAOOT;

6) HammYue 6E30MACHOM ISt CITyCKa ['T CKBAKMHBI
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[ITy6UHOM, peBbImaiomest ymny I'T 10 5%. ) 15’(")%’?101’2 ’fo—s féﬁ,‘zf;’ggf,’,’,’: UHICEKMOP nPou3eoocmea

JJ1s1 ICKJTIOUYEHUSI TEXHOJIOTMYECKUX OCTIOKHEHU . .
U IPOOIEM 6E30IIACHOCTHU B IPOLIECCE PAOOT ffs%:,',‘,‘fgigki%%e injector manufactured by
crienuanucTol PYIT JIponsBogCcTBEHHOE
ob6peguHEHHE «BETOPYCHEPTD> C IPUMEHEHUEM Formerly coiled tubing (CT) was used mainly for
KOMIUIEKTA OO0OPYAOBAHUA I OCHAIeHuA ['T well workover in a narrow technological niche:
reo(pu3nIeCcKuM KabeneM (KaOeJIbHOIO NHXKEKTOPA, post-frac well clean-out and stimulation treatment.
puc. 2) npoussoactsa OO0 «IICKOBreokadenp» In recent years due to the increased drilling of
BBITNIOJTHWJIM U3BJICYCHHE TIOBPEXKICHHOTO horizontal wells, CT has been used for geophysical
reopusnyeckoro kadensa uz I'T 50,8 MM (m1nHa well logging, perforation jobs, and underbalanced
3700 M) ¢ nocaenyomen 3arnpaskoi B I'T 50,8 Mm CT drilling. During such jobs online monitoring of
HOBOT'O Ie0(PU3UYIECKOTr0 Kadbes (quaMeTp 9,4 Mm) the down-hole parameters is the main requirement
B METAJUTMYECKOM 6POHE JUIMHOI 3760 M. for the performance of operations. The quality of the  p

KomruiekT 060pyOBaHUS JJ151
ocHameHus I'T reopuznyeckum
KabesieM IIPOU3BO/ICTBA
OO0 JIckoBreokabenb»
MIPEHA3HAYEH /IS 3AMIPABKU
I'T reopusnyuecKkum KabeneM
U 3aMEHBI TOBPEXICHHOTO
MIyTEM MEXAHUYECKOT'O €rO
MPOTAJIKUBAHUS B TOJOCTb I'T 1
32KAYKOH BBICOKOCKOPOCTHOTI'O
OTOKA XKUJKOCTH (puC. 3). COCTaB
KOMIIJIEKTA OOOPYJOBAHUSI /111
ocHaneHus I'T reopusnyeckum
KabeJjieM IPEACTABIICH Ha PUC. 4.

B xOMILJIEKT O60PYIOBAHUS
BXO/IUT yCTPOHUCTBO HAMOTKU
Kabess (OThallee yCTPOUCTBO) 1,

Ha KOTOPOM MOHTHUPYCTCS Pugyuon 3 - Komnaexm o60opyoosanus oaa ochawenusn I'T zeopusuueckum
NpUEMHBIN 6apabaH (O6yxTa) 2 C kaoenem
reopru3nydeckuM kabesnaem. Jlanee 2 Figure 3 - Set of equipment for loading the logging cable into the CT
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1 —ycmpoiicmeo Hamomxu xadens; 2 — npuemmuslii bapabar
(©YxXma); 3 — KOMNeHcamop; 4 — MexanuecKuti CHemvuK;
5 — cansHUKo8oe YCmpolicmeo; 6 — KaOenbHbLLl UHICEKMOP;

7 — 2PY30n00BeMHAL CMPELa C MAJbio; 8 — KAOeIbHbLIL YCKOpUmMelb;

9 —memannuuecxasn pazbopmas pama; 10 — nyaemynpaenerus

1 — spooling unit; 2 — reel (cable coil); 3 — compensator;

4 — mechanical counter; 5 — stuffing box; 6 — cable injector; 7 — lifting
beam with hoist; 8 — cable accelerator; 9 — dismountable metal frame;
10 — control panel

Pucynox 4 - Cocmae komnaexma 000py008aHus Onsn
ocnauwenuaI'T zeogpusuueckum xaoenrem

Figure 4 — Composition of the equipment set for
equipping the CT with the logging cable

Ka0€JIb PACKIAABIBAETCSA B KOMIIEHCATOPE 3 KOHTPOJIA
HATSOKEHU S Ka6€Is U IPOTATUBACTCS YEPE3
MEXAHUYECKUU CUETUYUK 4, HO3BOISIONIUI BECTH
yUeT JIMHBI Kabes, 3aMbIToro B I'T. Jlanee kabenb
IOAAETCA YEPES CAJIbBHUKOBOE YCTPOKHCTBO 5

B Ka6EIbHBINM HHKEKTOP 6. CATTBHUKOBOE YCTPONCTBO
06€eCIEYNBAECT FTEPMETUIALIUIO KAOEIIA IPU ETO
3aMbIBKE B ['T. MOHTAK M1 IEMOHTAK IIPUBO/THOT'O
MEXAHU3Ma KA0EJIbHOI'O MHXKXEKTOPA BBIMIOHAETCA C
IIOMOIIIBIO I'PY30IOABEMHOM CTPEIBI C TAJIBIO 7.

M3 KaGEIBHOI'O MHXKEKTOPA KA6€Ib IPOXOANT

4epe3 KaOEIbHBIN YCKOPHUTED 8 17151 O6ECIEUCHU S
CBOOOAHOIO NPOJBUXKEHU S Kabesist uepe3 I'T.
Pabouas xxkuKkoCcTsh (BoAa) nojgaetcs B I'T uepes
MaHUDOIBAHBIN TPOUHUK. MTHTEHCUBHOCTD IOTOKA
4Jepes KAOEIbHBIN YCKOPUTEIb PETYIUPYETCS

OyTEM U3MEHEHUA MTEPENAA AABJICHNUSA HA

Jpoccerie C py4YHBIM ylIpasjaeHueM. [IpoaBuskeHue
reousnyeckoro kadess BHyTpu I'T obecrieunBaeTcs
BBICOKOCKOPOCTHBIM ITOTOKOM >KUJIKOCTH. 17151
OTBOZA IPOCAYMBAIOLIENCA B CAJIbBHUKOBOM
YCTPOUCTBE XKUAKOCTH CIIYXKUT APEHAKHASA TUHUSL.

C LIEJIBIO OITOPBI U MOHTHUPOBAHUSA HA OTHOM

YPOBHE 3JIEMEHTOB KOMIUIEKTA OO0OPYAOBAHUA
NPEIYCMOTPEHA PA30OPHAS METAJUIMYECKAA pama 9.
VIIpaBIEHUE BCEMU MEXAHU3MAMM KOMILIEKTA
060PYNOBAHNA, A TAKKE KOHTPOJIb 3aIIPABKU
reopusnueckoro kadesus B I'T ocymecTsiageTcs ¢
NOMOIIBIO NyJIBTA yIIpasaenud 10.

TexHnueCcKne XapaKTEPUCTUKUA KOMILIEKTA
060pyAOBaHUA 151 OCHaIeHU ['T reoprnznyeckum
Kabenem:
* MaKCHMaJIbHOE padouee aasnenue —/0 MI1a;
* "ITUAMETD 3aIPaBIIeMOro kademns — 94 u 10,2 MIa;
* MaKCHMAaJIbHAA CKOPOCTD 3AITACOBKHU KaOeIsa —

710 50 M/MUH,;
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performance of CT operations depends on the

cable communication line which is set up if the

logging cable is lodged in the coiled tubing. The
logging cable is loaded at the CT manufacturing
plant as well as by means of special equipment or
during production operations. The logging cable is
loaded into the coiled tubing during the following
operations: equipping of the CT with a new cable;
replacement of the cable if damaged; removal/
loading of the cable from/into the CT in case of CT
damage with subsequent maintenance.

In order to prevent and to eliminate process
disturbances related to CT and logging cable damage it
is necessary to implement a set of measures the list of
which is given in Fig. 1.

There are several methods of equipping coiled
tubing with a logging cable or its replacement in case
of wear:

* running-in-hole of the CT and subsequent lowering
of the logging cable into the CT;

* deploying the CT on the land surface and then
hydraulically equipping the CT with the logging
cable;

* using a cable injector combing mechanical pushing
of the logging cable and hydraulic equipping if the
CT is on the reel.

The logging cable was loaded both by running-in-
hole of the CT and using a cable injector.

When loading the logging cable into the CT by
running-in-hole the following drawbacks were
identified:

1) low level of operational safety;

2) long duration of the operation (96 hours);

3) high financial costs of implementation;

4) additional wear of the CT during running in-hole and

winding back onto the reel of the coiled tubing rig;

5) high risk level of the operation;

6) presence of a well which would be safe for running-

in-hole with a depth exceeding the CT length by up
to 5%.

In order to prevent and to eliminate process
disturbances and safety issue during operations,
specialists from Belorusneft using a set of equipment for
loading the logging cable into the CT (a cable injector,
Fig. 2) manufactured by Pskovgeokabel removed the
damaged logging cable from the 50.8 mm CT
(3700 m long) and then loaded a new logging cable
(94 mm diameter) with metal armor and a length of
3760 m into the CT.

The equipment set for loading the logging cable into
the CT manufactured by Pskovgeokabel is designed to
equip the CT with the logging cable and replacement of
the damaged cable by mechanically pushing the cable
into the CT cavity and injection of high-velocity fluid
flow (Fig. 3). The composition of the equipment set for
equipping the CT with the logging cable is given in Fig. 4.
The equipment set includes a spooler (pay-off) [1],



¢ pabouas cpelia — BOJa;
* MaCC4 BCETO KOMIUIEKTA 060pyAoBaHUA — 800 KT;
* IIPUBOJ, KA6EIBHOI'O HMHXKEKTOPA — AEKTPUYECKUL;
* HOMHUHAJIbHOE HAIIpsKeHUE muTanus — 380 B;
e oTpebasgseMast MOIHOCTD — 18 KBT;
¢ HOMHHAJIbHA 9aCTOTA TOKA — 50 I'1x;
* MAKCUMaJIbHAS MACCA IPUEMHOTO 6apabaHa —
3800 kT.
* [na opyaux munopasmepos Kaoeis nposooUmcs 3ameHa
CdﬂbHMKOBOZOyCmpOZZCWZG(l.
PeXMMHO-TEXHOJIOTMYECKUE TAPAMETPHI 3AIIPABKU
I'T 50,8 MM reou3ndecKuM Kabenem 9,4 Mmm
MPUBEJICHEI B TA6IL 1.

Tabnuua 1 — Pexscumno-mexnoarozuiuecKue
napamempuot 3anpasxu zeoPHu3zunecKkozo Kadens
9 4mmeIT50,8mm

Table 1 — Technological parameters of equipping
the 50.9 mm CT with the 9.4 mm logging cable

Pesicumnvie napamempot 3nauenue
Operating parameters Value
ZJlasnerue naznemarus 20-25 MIla

Injection pressure 20-25 MPa
Pacxo0 acuoxocmu 5-10n/c
Fluid flow rate 5-10 l/sec
CKopocms 3anpasku Kabens 5-12 m/mun
Cable loading speed 5—12 m/min

O611ee BpeMs Ha BBIIIOJIHEHUE PA6OT MO 3aIIPABKE
reouandeckoro kadena s I'T 50,8 MM € yueToM
CH6OPKHU, HACTPOUKH U Pa360OPKU KOMILJIEKTA
060PYJOBAHUA COCTABUIIO 48 4acoB.

Pe3ynbraThl pabOT C HPUMEHEHHUEM KOMIUIEKTA
o60pynoBaHus st ocHaleHus ['T reopusznayeckum
Ka6esnem B PYIT JIpou3BO/ICTBEHHOE OO'bEJUHEHUE
«benopycHE(dTh» TOKA3AIH:

1. KommieKT 060pyZOBaHUsA (KAOEIbHBIA HHXKEKTOP)
Pa60TOCIOCOOEH U NIPETHAZHAYEH /1151
BBIIIOJIHEHU S PA0OT IO 3aMPABKE (U3BJICUCHUIO)
reodusndeckoro kadens B I'T.

2. Bnpornecce paboT 06€eCneueH BBICOKUI YPOBEHD
0€30MACHOCTH BBINIOJIHEHUS PAOOT HA OTAEIBHO
OTBEJICHHOI IMJIOIIAJJKE B CDABHEHUH C pAaOOTAMHU
0 3aMPABKE KA0€JIA B CYIIEHHYIO B CKBAXKUHY ['T.

3. 3aTpaTbl BDEMEHU HA 3aNIPaBKy ['T
reo(pU3nIECKUM Ka6€eeM C IPUMEHEHUEM
Ka0€JIbHOI'O MHXXEKTOPA B 2 Pa34 MEHBIIIE, YEM
MDY 3ANIPABKE KAOEJIA B CITYIIEHHYIO B CKBAXXUHY
I'T.

4. KabGeJbHBIA HHXKEKTOP ITO3BOJISET: BBIIIOIHATD
CBOEBPEMEHHBIA PEMOHT I'T, OCHAIEHHOI
reo(pU3nIeCKUM Kab6€eIeM; 3aMbIBATh
HEOOXOAVMMYIO JOIIOJIHUTEIBHYIO JUTUHY
reo(prU3nIeCcKOro Kabdes; CHU3UTh (PUHAHCOBBIE
3aTPAThI HA IPOBEEHUE PAOOT MO 3AMEHE
reo(pU3nIECKOro Kabes.

Eciu cpaBHUBATB CYIIECTBYIONINE TEXHOIOT U 4

on which a reel (cable coil) is mounted [2] with

the logging cable. Then the cable is placed into the

compensator [3] of the cable tension control and

stretched through the mechanical counter [4] which
allows keeping track of the cable length loaded in the

CT. Then the cable is fed through the stuffing box [5]

into the cable injector [6]. The stuffing box ensures

cable sealing when loading into the CT. The actuator

of the cable injector is mounted and dismounted using

alifting beam with a hoist [7]. From the cable injector

the cable goes through the cable accelerator [8] to

ensure free movement of the cable through the CT.

The working fluid (water) is fed into the CT through a

manifold T-piece. The intensity of the flow through the

cable accelerator is regulated by changing the pressure
differential on the manually operated choke. The
movement of the logging cable inside the CT is ensured
by high-velocity fluid flow. The infiltrating fluid in the
stuffing box is removed using a drainage line. To ensure
support and same-level installation of the components
of the equipment set a dismountable metal frame is
provided [9]. All the mechanisms of the equipment set
and loading of the logging cable into the CT is controlled

from the control panel [10].

Technical characteristics of the equipment set for
equipping the CT with the logging cable:

* maximum working pressure —70 MPa;

*diameter of the loaded cable — 9.4 and 10.2 mm;

Maximum reeving speed — up to 50 m/min;

working medium — water;

total weight of the equipment — 8000 kg;

drive of the cable injector — electric;

rated supply voltage — 380V;

required power — 18 KW/,

rated current frequency — 50 Hz;

maximum weight of the take-up reel — 3800 kr.

*In case of other types and sizes of the cable the stuffing box is

replaced.

Technological parameters of equipping the 50.8 mm

CT with the 94 mm logging cable are given in Table 1.

The total duration of loading the logging cable into
the 50.8 mm CT including assembly, adjustment and
disassembly of the equipment set amounted to 48 hours.

Use of the equipment set for equipping the CT with
the logging cable by Belorusneft produced the following
findings:

1. The equipment set (the cable injector) is operational
and is designed to load/remove the logging cable
into/from the CT.

2. Ahigh level of operational safety is ensured by using a
dedicated site compared to cable loading into the run-
in-hole CT.

3. Loading of the logging cable into the CT using the
cable injector requires twice as little time as loading of
the cable into the run-in-hole CT.

4. The cable injector makes it possible to perform timely
maintenance of the CT equipped with the logging 4
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3aMpaBKU Kadesd B I'T, TO CTAHYT OYE€BUAHBI
NPEUMYIIECTBA TEXHOJOIUH IPUMEHEHU
Ka6eJbHOrO HHKEKTOPA. C 11€1bI0 6€30ITACHOrO
BEACHUA PAOOT, IPOAJIEHUS CPOKA CITyKObI

I'T, CHU>KEHM A BDEMEHU BBITIOJTHEHU S Pa6OT

Y COKPAIECHUS (DMHAHCOBBIX 34TPAT 3AMEHY
reousnueckoro xkadesns B I'T mpeAnodTUTENBHO
OPOU3BOAUTH C UCHIOJIBb30BAHUEM KAOETBHOTO
UHXKEKTOpA. ©

cable; to lower the additional required length of
the logging cable; to reduce financial costs for the
replacement of the logging cable.

When compared to the existing methods of loading
the cable into the CT the advantages of using a cable
injector become apparent. To ensure operational
safety, prolonged service life of the CT, reduction in the
performance time and financial costs, it is preferable to
replace the logging cable using a cable injector. ©

KaoenvhHoiii
UHICEKIMOPD
0151 padomul €
KOJIMIOOUHZOM

Cable Injector

Jor Coiled Tubing

Operations

00O JICKOBreoKabdeIb» YCIICIIHO
OCBOWJIO IPOU3BO/JICTBO HOBOM JIJIs1 CE0s
IIJIAHTOKA06€EIbHOM TPOAYKIIUU (IIOJIMMEPHbIE
APMHPOBAHHBIE TPYObL), BOCTPEOOBAHHOM HA
BHYTPEHHEM U BHEITHEM PBIHKAX.

BriepBbl€ TEMATHKA IOJIMMEPHBIX
APMHPOBAHHBIX TPYO MOSBUJIACH HA
npeanpuaTun B 2005 rogy. K ToMmy BpeMeHU
OBLIO YK€ OCBOEHO IMPOU3BOJCTBO
CHELMNAJIBHBIX I'€O(PU3NYECKIX KAOEIbHBIX
JIMHUI HOBBIIIEHHON OCEBOM KECTKOCTH JIJIS
UCCIIEAOBAHUSA TOPU3OHTATIBHBIX CKBAXKUH WIH

JIOCTaBKH reO(PU3NIECKUX IPHUOOPOB JI0 320051 CKBAKHUH

0 UX TOPUBOHTAJIBHOMY YYACTKY. JJO HACTOSIIIETO
BpemeHH OO0 «ICKOBreOKab€eb» IBISETCS

€IMHCTBEHHBIM IPOMU3BOJIUTEISIM 3TOM BOCTPEOOBAHHOM

IPOAYKIINHA. Cambie TMICPBBIC ITOJTMMCPHBIC

APMHPOBAHHBIE TPYOBI 33JyMBIBAJINCh KAK aJIBTEPHATUBA

Ka0€JIIo UJIU HACTOAIEMY KOITIOOUHTY — THOKOH
CTJIBHOU TPYOE.

Vike B 2006 rozy 6bU1 IOy YCH IEPBBIE OIIBIT PAGOT
C NOJIMMEPHOU APMUPOBAHHOI TPYOOI HA CKBAKHUHE
B Bosrorpaickort 06;1acTy, npeiHa3HaAvaBIIEHCS
IO/ IMKBU/IAITHIO. BhLTa yCIIENTHO IPOUEHA ITTyXas
napaguHO-TIeCYaHasA MPOOKa HA INTyOHHE 450 M
IyTEM IIPOMBIBKM rOpsg4er BOJOK. FIc1ioib30Baiacey
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Pucynox 1 - Ilepasiii onvim padomst ¢ NOAUMEPHOTL
apmuposannoii mpyooii

Figure 1 — The first experience in operating polymer
armored tubing

Pucynox 2 — Oceoenue foHmManHOLl CKEANCUHBL

8 Camapckoii oonacmu, IIKC-3,52 c I'CIIT 38 mm.
I'nybuna cxeancunst 3100 .m, 2nyouna cnycka

I'CIIT 2150 m, pabouee oasaenue 150 amm, omoop
awcuoxocmu 65 m? (000 «Hegbmecepeuc-HH»)

Fifure 2- Develogment of a flow well in Samara
oblast, cable truck PKS-3.5E with 38-mm steel-polymer
carrying tubing. Well depth — 3100 m; tubing running
depth - 2150 m; working pressure — 150 atm., fluid
Sflowback - 65 m? (Nefteservis-NN)

Pskovgeokabel has successfully set up new
production of flexible drill-strings (polymer armored
tubing) which are in demand both in the domestic and
foreign markets.

Polymer armored tubing first appeared at the
enterprise in 2005. By that time the company had



1
4

MOJIMMEPHAS APMUPOBAHHASA TPy6a C BHYTPEHHUM
JUaMeTpoM 15 MM, pa3MeIICHHAs Hd aBTOBBIMOTKE.
IToCcTEnEHHO OBLI OCBOEH LEBIN PsiJl
TEXHOJOT'MYECKUX OINIEPAIINI, BBIIOTHAEMBIX
C IIOMOIIIBIO CIIELIONbEMHUKOB C IIOJIMMEPHON
APMUPOBAHHOM TPyOOI. B X 4nCie OCBOEHUE CKBAXKUH,
HOPMaJIM3ALIHA 320051, TPOMBIBKA CTBOJIA CKBA’KUHBI OT
TNPOMITAHTOBOI'O OCTATKA, TUKBUAAUA TH/IPATHBIX U

aCc(haIBTEHOBBIX ITPOOOK, Y/IAJICHUE BOJIBI C 320051 IA30BbIX

CKBAKHH U JIP.

C OSBJIEHUEM BCE OOJIBIIIETO KOJTUYECTBA TEXHOIOT U,
OJTHOBPEMEHHO TPEOYIOMNX HATUYHUS THAPABINYECKOIO

KaHAJIa JUIA TOAAYH TEXHOJIOTUUECKUX XKUJIKOCTEN

U T'A30B, 4 TAKXXE CUJIOBOTO KA0€EJIs 111 KOHTPOJIA U
UCCIEAOBAHUN ITPOLIECCOB, TPOUCXOAANINX B CKBAKUHE,
BO3HHUKJIA HEOOXOJUMOCTB B OCHAIIIEHUH MTOJIMMEPHBIX
APMHPOBAHHBIX TPYO F€O(PU3NIECKHUM KAOETIEM.

W 3HA4aJIBbHO KA6€E/b TOMEIIAJICS B ITOJIOCTD TPYObI
MPU €€ U3TOTOBJIEHNHU. MUHYCOM OBLIO TO, YTO B CJIy4ae
BBIXO/IA U3 CTPOSI KAOESA €r0 HEBO3MOKHO OBLIO
3aMEHUTB. M IIepBOE, YTO HA NPEATIPUATHN HAYYUINCh

JACIATDb — 9TO U3BJICKATD KabeJsb U3 MOJIOCTHU l'IO.HI/IMepHOI'/JI

TPYOBI TOTOKOM »KH/JIKOCTH. 34TEM IO AaHAJIOTUU

HAYaJI1 UCKAThb PEIIEHNE ITPOOJIEMBI 3AITACOBKU Ka6€IA
06paTHO. B XOz1€ 3KCNIEPHMEHTOB ObLIN U3TOTOBJICHDI
MEPBBIE TPOTOTUIIBI KAOEIBHBIX HHKEKTOPOB,
NPEJHA3HAYEHHBIX JJI5 3AITACOBKM OPOHHUPOBAHHBIX
reo(pU3NIECKUX Kabeel U re0(pU3NYeCKNX Kabesled B
MOJIMMEPHOM O60JIOUKE TUAMETPAMHU OT 5 10 7,8 MM U
ayuHoM 10 1500 m. Ho skenaHue 3aKa34MKOB 34CTABIISIO
3aM1ACOBBIBATH KA6€IH BCE OOIBIIETO AUAMETPA U JIJINHBI,
4TO IIPUBOANJIO K HOBBIM TPYAHOCTAM. [TOCTENEHHO
KaOEJIbHBIN NTHXKEKTOP COBEPIIEHCTBOBAJICH, KAK U
TEXHOJIOTUYECKHE BO3MOXXHOCTH JIJIS ETO U3TOTOBJIEHUS,
4TO B KOHEYHOM MUTOTE€ U IIO3BOJIMJIO U3TOTOBUTD
KaO€JIbHBIN MHXKEKTOP C XAPAKTEPUCTUKAMU,
YAOBJIETBOPAIONUMHU ITOTPEOHOCTU 3aKA3YUKOB.

B 2013 rony k cnenpanuctam OOO « ICKOBreokade b»
ob6patunnck npeacrasuresn PYIT JIpon3BoaCcTBEHHOE
obpeinHERNE «benopycHe(PTh> C IPOCHOOI OLICHUTD
BO3MOKHOCTD IIPUMEHEHM A KA6€JIbHOI'O MHKEKTOPA [JIA
PaboTHI CO CTAIbHBIMU T'HOKHUMU TpyOamu (I'T).

W KaGeIbHBIN MHXXEKTOP ObLI 4AITITUPOBAH /IS JAHHBIX
3a/1a4.

Pucynox 3 - Yoaneunue 600bt € 3a00: 2a3060% CKEANCUHBL
mecmopoxcoenun Komcomonncrkoe, IIKC-5T c I'CIIT 38 mm,
2nyouna omoéopa 950 m, oagrenue 8 ckgaxcune 30 amm
(2009 200) (00O «TexCepauc 3/IT»)

Figure 3 — Elimination of water from gas-well bottom-bole in
Komsomolskoye field, cable truck PKS-5G with 38-mm steel-
polymer carrying tubing, tubin, mnninidepth -950 m;
down-bole pressure — 30 atm. (2009) (TekbServis ZLT)

already set up production of special geophysical cable
lines with increased axial stiffness for horizontal well
surveys or the delivery of geophysical tools to the
bottom-hole via the horizontal section of the well.

At present Pskovgeokabel is the only manufacturer

of such highly-demanded products. The very first
polymer armored tubes were designed as an alternative
to cables or coiled tubing.

As far back as 2006 the first experience in operating
polymer armored tubing was gained at a well located
in Volgograd oblast and scheduled for abandonment.
A paraffin-sand blind plug was successfully overcome
at the depth of 450 m by flushing with hot water.

A polymer armored tubing with the internal diameter
of 15 mm mounted on a spooling device was used.

Gradually a whole range of technological operations
was implemented using special pulling units with
polymer armored tubing. Such operations included
well testing, bottom-hole cleaning, bottom-hole
flushing to remove proppant residues, removal of
hydrate and asphaltene plugs, elimination of water
from gas-well bottom-hole, etc.

With the appearance of increasing number of
technologies requiring both a hydraulic canal to feed
process fluids and gases and a power cable to control
and study the processes inside the well, it has become
necessary to equip polymer armored tubing with a
logging cable.

Initially the cable was placed inside the tubing cavity
when manufactured. The drawback was that in case of
cable failure it was impossible to replace it. And the first
thing the company learnt to do was to extract the cable
from the polymer tubing with fluid flow. Afterwards,
in the similar fashion, the company started searching
for a way to reeve the cable back. The experiments
produced the first prototypes of cable injectors
designed to reeve armored logging cables in polymer
sheathing with the diameter of 5 to 7.8 mm and
the length of 1500 m. However, customers required
reeving of cables with an increasing diameter and
length which led to new challenges. Gradually both
the cable injector and the technological capabilities for
its manufacture which eventually allowed producing
a cable injector with characteristics which met
customers’ requirements.

In 2013 specialists at Pskovgeokabel received a
request from the representatives of Belorusneft to
assess the possibility of using a cable injector to work
with flexible steel lines. Consequently, the cable
injector was adapted for those tasks. @
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TEXHOJIOI'MI

TEXHOJIOTUU
TUJIPABJIMYECKOTO
PA3PBIBA TIJIACTA,
CHUKAIOIIUE
PUCKU VBEJIMYEHU S

OBBO/JIHEHHOCTHU
CKBAKHWHDBI

FRACTURING
TECHNOLOGIES
DIMINISHING THE
RISKS OF WELL
WATERING

Mpouecc ruapaBnmM4eckoro paspbiBa
nnacta (TPMN) aBnaeTca ogHMM U3 Hanbonee
BOCTPeOOBaHHbIX METOA0B MHTEHCUPUKALUN
pPaboTbl CKBaXXWMHbI. YCMELWHOCTb NpoBeAeH S
rnpouecca 3aBUCUT OT MHOTUX (PaKTOPOB:
CTPOEHUA NnacTa, COCTOSHUSA CKBaXMUHBbI,
BblOpaHHOM TexHonoruu P, kayecTBa
XUAKOCTU pa3pbiBa. B nabopatopusix
Hay4yHO-obpa3oBaTtenbHoro ueHTpa (HOLL)
MPOMbIC/IOBOM XUMuK rpu PIY HedTn 1
rasa umenun .M. lybkunHa paspaboTaHsbl
TexHonoruu NP1, ymeHbLatoLwme pnuckm
yBeNMYeHusi NpoLeHTa o6BOJHEHHOCTU
HedTM nocne npoBeaeHNs onepaumm
UHTeHCcnduKaumn.

Fracturing process is one of the most
demanded methods of production
enhancement. Its success depends on many
factors like the composition of the formation,
the state of the well, the selected fracturing
technologies, the quality of fracturing
fluid. The laboratory of Industrial Chemistry
Scientific and Educational Center at
I. M. Gubkin Russian State Oil and Gas
University developed a technology that
brings down the risks of oil watering after
production enhancement operations.

JI.LA. MATAZTIOBA, a. 1. H., mipocdeccop; M.A. CHIIHH, x. X. H., mpocdeccop; 1.H. MAJIKHH, B.A. IIBITAHKOB, k. T. H., B.I. CABACTEEB,
POCCHIICKHMI IrOCyAapCTBEHHBIN YHUBepcuTeT HedTH 1 raza nmeHu U.M. I'yGkuHa

L. MAGADOVA, EngD, prof.; M. SILIN, D.Chem., prof.; D. MALKIN, V. TSYHANKOYV, Cand.Sc.; V. SAVASTEEV, Gubkin Russian State

University of Oil and Gas

racra (IPIT) aBasgeTcs OGHUM U3 CAMBIX

HOMYJIIPHBIX METOJOB MHTEHCU(PUKALTUU
HedTenoobun (MH) 1 NOBBIIIEHUS HEPTEOTAAUH
rractos (TTHIT). Ha npumepe OO0 «JTYKOMJI-
3anagHas Cuéupb» (puc. 1) BUIHO, 9YTO
3(pPEKTUBHOCTD I'MJIPOPA3PHIBA ObLIA OKA3aAHA
BPEMEHEM, IPOCIEKUBACTCA JTUHAMUKA YBETUYEHHU A
KOJIMYECTBA ONePaIinii 1o rogaM. Ha Mectopox-
nenuax <JIYKOMJI-3anaanas Cubupb» [PII cranu
MIPUMEHATD OKOJIO AABYX A€CATUIETUI Ha3ak, C Tex
MO BBIIIOJIHEHO 6071€€ 12 THIC. CKBAXKUHO-OIIEPALTNT,
4 JOIIOJIHUTEJIbHAS JJOObIYa HE(DTU ITPEBLICUIA
24 My T [1].

B navane 1990-X roOB KOJTMYECTBO ONEPALTNH
TUAPOPA3PBIBA UCUUCIIAIOCH AECATKAMHU, HO K KOHITY
2000-X roJIoB CYET NEPENIE] HA COTHU U THICAYH.

K npumepy, Tos1bKO B 2011 roty Ha MECTOPOXKIAEHUAX
JIYKOWJI-3anagnas Cubupb»> IpoBeaeHo 6oee
1300 onepanui.

W3 IpeICTaBIEHHBIX JAHHBIX, O€3yCIOBHO,
MPOCIEXUBAETCA AKTYAJIBHOCTD IPOBEACHU A
JaHHOTO npouecca. OgHAKO NOBAJIBHOE IPUMEHEHNE
I'PTT 9aCcTO MOXET IPUBOJUTD K IPOOJIEMAM,

BHaCTomuee BpEMS I'/IPABIMYECKUH PA3PHIB
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present hydraulic fracturing is one of the
Atmost popular methods of production

stimulation and enhanced oil recovery. The
example of LUKOIL-Western Siberia (Fig. 1) shows that
the efficiency of hydraulic fracturing has been proven
over time — the number of operations has increased
from year to year. Hydraulic fracturing was first used
in the fields of LUKOIL-Western Siberia around two
decades ago. Since then over 12 thousand jobs have
been performed and the incremental oil production
has exceeded 24 million tons.

In the early 1990s the number of hydraulic fracturing
operations were several dozen whereas in the late
2000s their number reached hundreds and thousands.
For instance, only in 2011 over 1300 operations were
performed in the fields of LUKOIL-Western Siberia.

The reports prove beyond doubt the applicability of
this process. However, indiscriminate use of hydraulic
fracturing can cause problems related to increased well
watering (Table 1).

Increased post-frac well watering can be attributed
to premature water breaking through the body of the
fracture; to the penetration of the fracture into the
upper and lower water-saturated interlayers; to behind-



CBSI3aHHBIM C ITOBBIIIEHHOI OOBOAHEHHOCTBIO
(Ta6mn. 1) [2].

PocT 06BOgHEHHOCTHU Tocjie I'PIT MOXXeET OBbITh
CBSI3aH C KMHXXAJIbHBIM IIPOPBIBOM HAIHETAEMOI
BO/IBI 10 TEJIY TPEIMIUHBL, C TIPOHUKHOBEHUEM
TPEIIMHBI B BBIIIIE- UJIW HIDKEIEKAUE
BOJIOHACBIIIIEHHBIE MIPOIUIACTKHY; C 3aKOJIOHHBIMU
NEPETOKAMU IIPU HAPYIIEHUU TEPMETUYHOCTH
LIEMEHTHOT'O KAMHS U3-34 A€HCTBUS OBBIITIEHHOT'O
JIaBJIEHHS; CO CHUXKEHUEM (DA30BOM IPOHULIAEMOCTH
O HE(PTH U POCTOM €€ MO BOJE.

ITopori JOOBIBAIOINE KOMITAHHUH, DYKOBOZACTBYSCh
TEKYIIEN PEHTAOETIBHOCTBIO MEPOIIPUATHH 11O
UHTEHCU(PUKAUU HEPTETA30400bIYH, HE IPUJAIOT
JIOJIKHOT'O 3HAYEHUA CYIIECTBYIOMUM PHUCKAM.
VMIMEHHO NO3TOMY «IIJIOXA51» BOJIA MOXKET B TEUCHUE
BCET'O HECKOJIBKUX JIET CTATh IPUYUHO «TUOETN»
CKBaKMHBL

B xauecTBE NprMeEpPa HETATUBHOI'O BO3IEMCTBUA
nporecca I'PIT Ha O6BEKT pa3paboOTKU MOXKHO
PacCMOTPETH OAHO U3 HE(PTAHBIX MECTOPOXKACHUNA
Pecniy6nuku Kazaxcran, Ha KOTopoM B 2003 rogy €
LEJIBIO YBEJTMYEHHUS JOOBIYU HE(PTH ObLII BHELPEH
METOJ] THIPABINYECKOIO pa3peisa rutacta (I'PIT).

OOBEKT XAPAKTEPUIYETCS CACIYIONUMHU
APpAMETPAMHU: TEPPUT'CHHBII KOJJIEKTOP, MAJIast
m1y6uHa 3aseradus — 10 1100 M, HEBBICOKAs
nacrosas remneparypa 40 °C, 6onpias
HEOJHOPOJHOCTD I10 IPOHUIIAEMOCTH — OT 0,03 10
1,5 MmkM?2. CpeiHsAs OOBOAHEHHOCTb IPOAYKIIMU HA
2003 rog cocrasJsina 81,2%.

B nepuog ¢ 2004 no 2009 roa B o611eit
CIIOKHOCTHU OBbLIIO TIPOBEAEHO 60s1ee 400 onepanuil
I'PT1, B pe3yabTATE KOTOPBIX ObLIA IOTYYEHA
JOTIOTHUTE/IbHAS JOOBIYA HEe(TH B paiioHe 2,6 MITH T,
OJIHAKO, HECMOTPSI HA YBEJIMUYEHHUE OOIIEH T0OBIYU
HeMTH, OBUIO OTMEYEHO YBETNYEHHE OOBOJHEHHOCTU
IPOAYKLMHU A0 88,5%. Onepanyiv riipopas3pbliBa
IJIACTA B MACCOBOM MOPSJKE OBUIN IPEKPAIIEHBI
BO30OHOBHJINCH TOIBKO B 2011 ro1y B BU/JIE TOUEYHBIX
paboT HA OO'BEKTAX NOCIIE OYPEHHSL.

K 2014 rony cpensas O6BOAHEHHOCTB IO
MECTOPOXKAEHUIO COCTABHUIIA OKOIO 89,4%. OTHAKO
BCJIC/ICTBHE NTAICHUS OOIIEH JOOBIYH HEPTU U
BBH/1y TOT'O, YTO TUJPOPA3PHIB IIJIACTA SABJISAECTCSA
OJJHUM U3 HanoboJee 3(P(PEKTUBHBIX METOJOB
HOBBIIICHUS HEPTEOTIAYHN, CTAJIO HEOOXOJUMBIM
coBepuieHCTBOBaHMeE nponecca I'PIT ¢ nenbro
BO3MOKHOCTH IIPUMEHEHHUA JJAHHOT'O METO/1A HA
00'BEKTAX C HOBBIMIEHHON OOBOTHEHHOCTDIO THOO
onau3nesxanieit 300 BHK.

B 2000-x ropax 3apy6eKHbIE 1 OTEYECTBEHHBIC
KOMIAHHUM HAYAJIM BECTU AKTHBHBIE PAOOTHI IO
MOUCKY Y BHEPEHHIO HOBBIX TeXHOJIoruu I'PIT,
MO3BOIAIONIUX CHU3UTH OOBOJHEHHOCTH IIOCJIE
NPOBEAEHUA ONEPALUI TUAPOPA3PHIBA.

MOXKHO BBIJIEJIUTH TPU OCHOBHBIE I'PYIIIIBI
TEXHOJIOT'HUH, 3aPEKOMEH/IOBABIINX CEOS1 B
KaudecTBe 3(pPeKTUBHBIX. Kaxk/1as U3 3TUX I'PyIIT
HAIIPABJIEHA HA PEIIEHHUE KOHKPETHOU ITPOOIIEMBIL,
CIIOCOOCTBYIOMIEH TTOBBIIIEHNUIO OOBOJJHEHHOCTH
CKBA)KUHHOM IIPOAYKLUH 1TOCIe nposeaenus I'PIT 4

Konuyectso [P, ep. CPE/HsA MACCA IPOIIAHTA, T/CKB

ST T LT VLI T L
| 8 Macca nponnaHTa

- TNN «KoranbimHedTeras»

TNN «/laHrenacHedTeras»

I TN «okayeBHedTera3»
'=TI‘II‘I«Ypal7|He Teras»
- TNN «AmanHedreras»

{ S |

Pucynox 1 - Tunamnurxa évinoanenun I'PII
10 mepPpumoPUAILHO-NPOU3IE00CINECHHBIN
npeonpuamusam OO0 <IYKOH/I-3anaouana Cuoupv»

Figure 1 - History of bydraulic fracturing jobs by
territorial branches of LUKOIL-Western Sngleriu

Tabauya 1 — Pezyarsmamuot TPIT no OO0 JIYKOH/I-3anadonasn
Cubupv» 3a 2005 200

Table 1 - Fraccing results at LUKOIL-Western Siberia in 2005

S g X % =
g §\ s §§ g §§§ § @
< 2 S ¥RV ST
- S| 83| oF| d55x |8388555|B
S| 8% "> 3y [z 85F| w38
N e & < S a3
o | 35| 35| 85| O8T |SRSiiEd|sid:
« | S| 35 82| &2 ¥ S5 [g&%s
) < S RN 3 i Q= S < S} © 3=
= S5 S| s | =8 SNI§
Nl g2 88| 28| 3= =358
= S3| =8| 38| &3 S
5 S| S8 £ 8% N Ion
= 83| €8 S1%¢s & 0 S8OR
SS| S| 28| 8% S| s SRS
32| 2| S| S S|l =3 SRISES
ST | &y | sS3| ss| B & S8
S g | =8 SS | &S s | <30 o| SIS
5 eS| &3 83155 58| & |730%|&°s:
33| SR | &85 88 © S 35
Y53 |&| g| 5% S &5
S g N
ISH
3 3
THE g03 | 10 | 23 | 92 (426 | 621 | 58 | 45 | 1545
NG
YHC o | 78 | 181 | 125 | 84 | 54 | 94 | 18 | 2079
UNG
KHI'
33| 83 | 302 | 154|352 821 | 203 | 230 | 9323
KNG
M 240 | 56 | 264 | 117 | 575 | 50 | 99 | s0 | 2200
JI-3C
s | 797 | 79 269 | 137 | 477 | 711 | 454 | 343 | 15156

the-casing flows in case of leakages in the cement
stone caused by increased pressure, and to decreased
oil relative permeability and increased water relative
permeability.

Occasionally producing companies motivated by
the current cost efficiency of oil and gas production
stimulation do not attach due significance to the
existing risks. That is the reason why in the course of
several years ‘bad’ water can cause ‘demise’ of the well.

One of the oilfields in Kazakhstan, where in 2003
hydraulic fracturing was introduced to enhance oil
recovery, can serve as an example of adverse impact of
fraccing on the production site.

The site has the following characteristics: terrigenous
reservoir, shallowness — up to 1100 m, low reservoir
temperature — 40 °C, high permeable heterogeneity —
from 0.03 to 1.5 p? The average watering in 2003 was
81.2%.

From 2004 to 2009 a total of 400 fraccing jobs had
been performed which yielded around 2.6 million tons
of incremental ultimate recovery; however, despite
the increase in the total oil production, reportedly,
watering increased up to 88.5%. Mass-scale fraccing

Ne 3 (049) CenTsa6ps / September 2014 39

N
=
©)
)
=
)
Z
am
Q
5
=




<
=
| -
S
3
=
=
83
=

1. TIpuMeHeHuE MOIU(PUKATOPOB OTHOCHUTEIBHOM
(Hpa30BO IIPOHULIAEMOCTH BO BPEM S IIPOBEICHU
onepanuii I'PIT € L1e/IbI0 CHUKEHU S IIPUTOKA
MOACTHJIAIONIEH UJIN 3AKOHTYPHOU BOABL [JaHHAA
I'PyIIIA TEXHOJOT U 3(PPEKTUBHA K IPUMEHEHUIO
B YCJIOBHSIX OJIM3KOI'O BOJOHEPTIHOTIO
KOHTAKT4a B BLICOKOOOBOJJHEHHBIX CKBA’KHHAX,
NPHUYEM B CKBAKUHAX C 6OJIbIIECH HAYaIbHON
OOGBO/THEHHOCTBIO JJAHHAS TEXHOJIOT U
IIOKAa3bIBAET 60JI€E€ BBICOKUI 3(P(PEKT. DPPEKT
JIOCTUTAETCA 34 CUET ACOPOIUH IOTUMEPA-
MOJU(PUKATOPA HA IOPOJIE U €TO CEIIEKTUBHOMY
HaOYyXaHMIO B BOJHOU cpene [3].

2. OrpaHU4YEHUE HEKOHTPOJIHUPYEMOI'O POCTA
TPEIIHUHBI B BBICOTY IPU OTCYTCTBHUU JOCTATOYHOMH
KOHTPACTHOCTHU F'OPU3OHTAIBHBIX HATIPSIKEHUT
MEXY HIKEJIEKAIUM U BBIIIEICKAITUM
NPOILIACTKAMU. DP@PEKT JOCTUTAETCS 34 CUET
Pa3MEIIEHUS UCKYCCTBEHHBIX IPOMITAHTHBIX
0apbEPOB B IPOAYKTUBHOM ILJIACTE IPU
IIPEABAPUTEILHOM 3aKAYKE CMECHU IIPOIIIIAHTOB
Pa3HbIX (ppakuii nepes; OCHOBHbIM ['PIT.
OcCaxxIEHUE CMECHU B IIPOLIECCE PAZBUTUA
TPEIIUHBI OTPAHUYUBAET €€ POCT B BBICOTY.

3. OrpaHUYEHUE POCTA TPEIIHHEI B BBICOTY 34
CUET CHUXKEHUS 3(PPEKTUBHOTO JIABICHUS,
JIOCTUTAIOMIETOCS IPUMEHEHUEM MAJIOBA3KUX
JKUJKOCTEN Pa3pbIBa. K MAJIOBA3KUM XUIKOCTAM
Pa3pbIBa MOKHO OTHECTH JIMHENHBIE
MOJIMCAXAPUAHBIE T€JIH WU 6ECTIOTUMEPHBIE
JKHJIKOCTH Ha OCHOBE [IOBEPXHOCTHO-AKTUBHBIX
BEIIECTB. 34 CYET HEBBICOKOH BI3KOCTHOM
COCTABJIAIONIEN TAKUX JKHUJIKOCTEN UX
YTEUKA B IUTACT ABJISAETCA 3HAYUTEBHOI, YTO
IIOMOTA€ET JEPKATD APPEKTUBHOE JABJICHUE
Ha JOCTATOYHO HU3KOM YPOBHE, OHAKO UX
BBICOKAs YIIPYI'asd COCTABIIAIONIAS IO3BOJIACT
6€30043HECHHO ITIPUMEHSTD TAKUE KUJIKOCTH JIJIST
TPAHCIOPTHUPOBKHU MPOIIAHTA.

B maboparopuax HAyIHO-0O6PA30BATEIBHOIO
nenrpa (HOL) «[IpombicioBas XuMus» npu PI'V
HedTH U raza uMmeHu .M. I'ybknHa NpOBOJUTCA
pa3paboTKa HOBBIX XMMHUYECKUX PEATEHTOB U
TEXHOJIOT'MH, HAIIPABJIEHHBIX HA OIITUMHU3AIIHIO
npouecca I'PIT u yBenmmuenue a(p(pEKTUBHOCTU OT
06pPabOTKU.

Crnenmanucramu HOLJ JIpoMbIC1OBAA XUMU >
OBbLIH Pa3pabOTAaHBI U BHEAPEHDI TEXHOJIOTUH
MPONITAHTHOTI'O TUPABINYECKOTO PA3PhIBA,
YMEHBIIAIONUE PUCK MTOBBIMEHNA OOBOJHEHHOCTH
JIOOBIBAEMON TPOLYKIIUU:

* nponnaHTHBI ['PIT c npuMeHeHEM MAJIOBA3ZKUX

JKUJKOCTEN PA3PbIBA;

* nponnaHTHBIHN ['PIT ¢ n3014A111€ei BOLOIIPUTOKA.

OCTaHOBHMCA HA JAHHBIX TEXHOJIOTUAX
oApOBHEE.

Kax y>xe 6bIJIO OITUCAHO B CTATHE, IIPU ITPOBEJAEHUN
I'PIT HA rTOPU3OHTAX C GIIN3KOPACIIONOXKEHHBIMU
30Hamu BHK u THK cymecTByeT OOJIBIION PUCK
MIPOPBIBA MEKILIACTOBBIX IIEPEMBIYEK KUJTKOCTBIO
Pa3peIBa U PE3KOI0 OOBOJHEHUS (BIUIOTE 10 100%)
WY HACBIIEHUA IIPOAYKIIUN CKBAKUHBI ITOITY THBIMHU
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operations were suspended and then resumed only in

2011 in the form of post-drilling pin-point jobs.

By 2014 the average field watering was around 89.4%.
However, as a result of the decline in oil production
and due to hydraulic fracturing being one of the most
efficient methods of enhanced oil recovery it became
necessary to improve the fraccing process to ensure
the applicability of this technique on sites with high
watering or a nearby oil-water contact zone.

In 2000s foreign and domestic companies started
active search for and introduction of new hydraulic
fracturing technologies which would reduce post-frac
watering.

It is possible to single out three main groups that
proved to be efficient. Each of those groups aim to
solve a specific issue which facilitates high post-frac
watering.

1. Use of relative permeability modifiers during
hydraulic fracturing to reduce the influx of bottom
or edge water. This group of technologies is efficient
when used in close oil-water contact in highly
watered wells; moreover, better effect is achieved
in wells with higher initial watering. The effect is
produced due to the absorption of polymer modifier
and its selective swelling in water.

2. Restriction of uncontrolled fracture in-height
growth in the absence of sufficient contrast of
horizontal stresses between the lower and upper
interlayers. The effect is achieved by placing artificial
proppant barriers in the producing formation with
the preliminary injection of the blend of propping
agents with different fractions before the main
hydraulic fracturing. Sedimentation of the blend
during the fracture widening restricts its growth in
height.

3. Restriction of fracture in-height growth by reducing
the effective pressure achieved by using low-
viscosity fracturing fluids. Low-viscosity fracturing
fluids include linear polysaccharide gels or polymer-
free fluids based on surface-active agents. Due to the
low-viscosity component of such fluids their leakage
into the formation is considerable which allows
maintaining the effective pressure at a sufficiently
low level; however, their highly elastic component
ensures easy use of such fluids to deliver the
proppant.

The laboratories of the science and study center
Promyslovaya khimiya (Oilfield Chemistry) at Gubkin
Russian State University of Oil and Gas are developing
new chemical reagents and technologies aimed at
optimizing hydraulic fracturing and increasing the
efficiency of treatment.

Specialists from the Center have developed and
implemented technologies of proppant fraccing which
reduce the risk of increased watering;:

* proppant fraccing using low-viscosity fraccing fluids;

* proppant fraccing with water zone isolation.

Let’s discuss the above technologies more in detail.

As it has already been mentioned in the article,
when performing hydraulic fracturing in horizons
with close oil-water contact and gas-oil contact
zones, there is a great risk of the fraccing fluid



razamMu. OZHUM U3 CHOCOOOB KOHTPOJIS PA3BUTHS
TPEIMUHBI IO BBICOTE ABJIAECTCA IPUMEHEHNUE CPETHE-
U MAJIOBSAI3KUX JKHUJAKOCTEN pa3pbiBad. Kak M3BeCTHO,
PAaCTBOP NOJIMCAXAPUJA — TAK HA3bIBAEMBIA
JIMHEUHBIH I'eJIb — O6IAJA€T TOPA3/JO MEHBIIICH
BSI3KOCTBIO, YEM OOBIYHO IPHUMEHSIEMBIE CIITUTHIC
T'€JIN, HO, KAK IIPABUJIO, ETO TEXHOJIOTNYECKHE
OKa3aTeNu (PUABTPATOOTAAYA U CIOCOOHOCTD
TPAHCIIOPTUPOBATH IIPOIIAHT) CHUKAIOTCA IPU
YMEHBIIEHUU BA3KOCTU. OJJHAKO pa3pa00TAHHbBIC
B HOLI «JTX» MaJIOBSI3KUE >KUAKOCTU OOJIATAIOT
MaJION (PUJIBTPATOOTIAYEH, IPUOIMKEHHOM K
CHIUTBIM HOJUCAXAPHUAHBIM I'€JIAM, U PEMIAIOT
OJIHY 13 YIIOMSIHYTBIX ITIPO6GJIEM, YTO ITOBBIIIACT
3(PPEKTUBHOCTD KUAKOCTU I'PT1.

ManoBSI3KHE KUJKOCTU PA3PbIBA BKJIIOYAIOT B CEOS:

[Monucaxapuj I'yapoBOro psjja — reJico0pa30BaTEIN
I'TIT-1 ymu ITIT-crtoppy B KOHLEHTpanuax 2,0—-3,0 Kr/m?
1 5,0—6,0 71/M? COOTBETCTBEHHO;

ITAB komruiekcHOTO fiericTBus — [TAB-PII;

CmuBaiomum aredT — cimuparenb bC-1 nnu CIT-

P/ B koHuieHTpanusiax 0,2—-0,5 1/m> u 2,0-4,0 1/m°
COOTBETCTBEHHO.

IIpumMepoM Xopouie paboTOCIOCOOHOCTHU
CHIUTOI'O MAJIOBA3KOI'O I'€Jisd B CDABHEHUH C
JIMHEMHBIM T'€JIEM CJIYKUT IPAPUK TEMIIEPATYPHON
CTAOMJIBHOCTH, JKUJIKOCTEH Pa3pbIBA — CIIHUTOIO,
MaJIOBSI3KOT'O Y IMHEWHOTO I'ejis — C 3aTPy3KOI
resieobpaszosaresns 3,0 Kr/M?, IpeCTaBICHHBIIN HA
puc. 2.

—— Jlunerinpiiirens Linear gel
—— CluThIi resp (kraccuyeckas rexnonorus IPIT)Cross-linked gel (classic fraccing)
Temneparypa Temperature
— Manossa3skuii resn 1o TexHosoruu PI'Y Low-viscosity gel developed by RSU
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Pucynox 2 - TepmocmadourbHOCIs CULHINOZO,
MAN0EAZKO20 USUHEITIHO20 NOIUCAXAPUOHOZO0 2€T .
3azpyska zeneoopaszosamenallll-1 — 3,0 K/,
memnepamypa — 40 °C

Figure 2 — Temperature stability o[ the cross-linked,
low-viscosity and linear polysaccharide gel. GPG-1
gelation agent fed at 3.0 kg/m?, temperature 40 °C

BsIBKOCTHBIE XAPAKTEPUCTUKHU KUJTKOCTHU
U3MEPSUIUCH HA TIprbope Fann 50 B COOTBETCTBUU C
ISO 13503-1.

HiccneoBaHUS CTATUYECKON (PUIBTPALIUUN
IIPOBOAUJINCE COITIACHO ISO 13503-4. Pe3ynbrarhl
(PHUIBTPAITMOHHBIX UCCIEJOBAHUN IIPE/ICTABICHBL B
TabI. 2.

B 2013 rojry 66110 IPOBEEHO 5 06paboTOK I'PIT €
MaJIOBSI3KMMU KUJKOCTSIMU PA3PbIBA 10 TEXHOJIOTUU
PI'Y, ipu 3TOM TEXHOJOTUYECKUU ITPOLECC — TEMIIBI
334Ka4YKU, O6’bEMBI U KOHIICHTPAIIUU IPOIIIAHTA,

0O'BEMBI JKHUIKOCTHU PA3PbIBA — OCTABAJINCH }

breaking through the inter-reservoir barrier and of
rapid watering (up to 100%) or saturation of the well
products with associated gases. One of the ways to
control the fracture growth in height is to use medium
and low-viscosity fraccing fluids. As it is well-known,
polysaccharide solution — so called linear gel — has
much lower viscosity than commonly used cross-
linked gels; but, as a rule, its technical characteristics
(filtrate return and ability to transport the proppant)
deteriorate with the decrease in viscosity. However, the
low-viscosity fluids developed by the Center have low
filtrate return similar to cross-linked polysaccharide
gels and solve the above mentioned problem which
improves the efficiency of fraccing fluid.

Low-viscosity fraccing fluids include:

Guar-type polysaccharide — gelation agents GPG-1
or GPG-slurry concentrated 2.0—-3.0 kg/m? and
5.0—6.0 I/m? respectively;

Surface-active agent with combined effect — PAV-RD;

Cross-linking agent — cross-linker BS-1 or SP-RD
concentrated 0.2—-0.5 1/m? or 2.0—-4.0 1/m? respectively.

An example of the high performance of a cross-
linked low-viscosity gel compared to a linear gel is
given in the diagram of temperature stability of the
fraccing fluids — cross-linked, low-viscosity or linear
gel — with the gelation agent fed at 3.0 kg/m? as shown
in Fig. 2.

The viscosity characteristics of the fluid have been
measured using Fann 50 according to ISO 13503-1.

Filtration tests have been run according to ISO
13503-4. The results of the filtration tests are given in
Table 2.

Taoauuya 2 — PuavsmpanuonHnsle Xapaxmepucmurxu
CMUMOZO0, MANOBAIKO20 UIUHECHUHOZO
nonucaxag)uduozo zeasn npu memnepamype 40°C
unepenade oaerenun 1000 psi (6,89 MHaf

Table 2 - Filtration characteristics of the cross-linked,
low-viscosity and linear polysaccharide gel at the
temperature of 40 °C and pressure differential

of 1000 psi (6.89 MPa)

Tlomepu npu
Koagpgpuvuernm M2HOBEHHOLL
Koproobpasosanus, | duasmparui,
JKuoxocmo paspoiea C, 10 m/mur'”? S, 10 mi/m?
Fraccing fluid Wall building Losses at
coefficient, instantaneous
C 10 m/min'? Jiltration,
S,'10 mé/m?
Jlunerinoiii 2e1t
Linear gel 114 119
Manosasruti 2eas 1o
mexnono2uu PI'Y negpmu
ueasa
Low-viscosity gel 71 54
developed by RSU of Oil
and Gas
Cuumaiti 2es1o
(Knaccuveckasn
mexnono2us I'PIT) 54 1,7
Cross-linked gel (classic
Jfraccing)

In 2013 five fracturing treatments were performed
using low-viscosity fraccing fluids with the technology
developed by RSU; furthermore, the technological
process — the injection rate, proppant volumes and

concentrations, fraccing fluid volumes — remained the 4
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TAKMMU XK€, KaK 1 IpH KiaccudeckoM I'PIT. I'papuk
NPOBEAEHMA ITPOLIECCA IIPEACTABIEH HA PUC. 3.

Eme oqfHUM CIOCO60M NPENOTBPAIIECHUA
YBEJIMYEHU I OOBOJHEHHOCTHU JOOBIBAEMOI
NPOAYKIIMU ABJIAETCA COBMEIEHUE IIPOLIECCOB
U3O0JIALUY IIPUTOKA BOABI M UHTEHCU(PUKALIU
J06BIYU HEPTH.

CymHOCTb pa3dpaboranHoi B HOLL «[1TX»
TexHosioruu I'PI1 ¢ n3onanumen BogoprUTOKOB
(T'PIT ¢ UBII) 3aKJI11049a€TCA B 3AKAYKE B IVIACT
Ha CTaguU «0yepar reIuPpOBAHHOM JKUJIKOCTH
HA YITIEBOJOPOJHOM OCHOBE, KOTOPAs, C OHON
CTOPOHBL, co3aeT Tpemuny I'PIT Heo6XonMMONn
Tr€OMETPHH, 4 C APYTON CTOPOHBI, ABJIAETCA
CEJIEKTUBHBIM BOJJOU30JIMPYIOIIMM areHToM. Ha
BTOPOM CTAIUU IIPOUCXOIUT 3aKAYKA JKUJKOCTH-
MECKOHOCUTEJIA HA BOJHOM NOJIMCAXAPUHOM OCHOBE
c nponmanToM. CxemaruuHo nporuecc I'PIT ¢ UBIT
MOJKHO IIPEICTABUTD, KAK ITOKA3aHO HA PHUC. 4.

OCTaHOBHMCS NOAPOOHEE HA MEXAHU3ME JICHCTBHS
BOJIOU3OIMPYIOIIErO AT€HTA. YITIEBOJOPOJAHBIA
resib NPEACTABIIIET COOOU IN3EIbHOE TOILUINBO,
3aryiieHHOEe peareHTaMy KOMIIJIEKCOB IeJIMPYIOIMNX
«Xumeko-T» 1n60 «Xumeko-H».

B cocTaB KOMILJIEKCA I'EJTUPYIOMIETO «XUMEKO-T>
BXOJAT:

* ['e1e06pa30BaTENDb «XHUMEKO-T» — ABJISAETCS CMECBIO

OPraHUYECKNUX OPTOPOCHPOPHBIX IPUPOB.
¢ AKTUBATOD «XUMEKO-T> — NPECTABIISIET COOOM

YIVIEBOJOPOAHBIN PACTBOP OPIAHUYECKUX

COEJIMHEHUH AJIIOMUHHUSI.

CoCTaB KOMILJIEKCA MeJIMPYIOLIETO «XUMeEKO-H»

BKJIIOYAET B CEOST:

* reJIe06pPa30BaATENDb «XUMEKO-H» — ABIIAETCA CMECHIO

OPraHUYECKUX 3(PUPOB OPTODPOCHOPHON KUCIOTHI

U BLICOKOMOJIEKYJIPHBIX CITMPTOB;

* aKTUBATOP «XMMEeKO-H» — nipeacrasiser

COO0U MULIEJITIAPHBIA PACTBOP COEJUHEHNNI

TPEXBAJICHTHOT'O JKEJIE34.

Cxaxuna Well

A

mxnxom paspmi?
fluid

Frassin

* HHAKOCTD DASPHIBA
Frassing fluid

W rciib HA OCHOBE
}}P‘ ITTAHT . ey
- PIC t <XHMEKO-B>
Bedplate ageous
el based on
himeco-B

Pucynox 4 — Cxema npoeedenus npouecca
nponnanmnozo I'PII c HBII no mexnoaozuu PI'y
Helpmu u 2a3a

with water influx isolation according to the

Figure 4 — D:';ﬁram of proppant bydraulichfracturing
technology developed by RSU of Oil and Gas
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same as during classic hydraulic fracturing. The process
diagram is shown in Fig. 3.

SiLT T

— i

Pucynox 3 - I'pagpux nposeoenusn npovecca I'PII c
npumenHeHuem Maro6A3K02z0 zeasn no mexnonozuu Pry
Hedhmu za3a. O06eMm 3aKauannozo nponnanma —

12'm, cpeonan konyenmpauua nponnanma —

350 xz/m? cmecu

Figure 3 - Diagram of bydraulic Sfractum'ng using a
low-viscosity gel developed by RSU of Oil and Gas.
The amount of injected proppant is 12 tons, the
average concenitration of the proppant is 350 kg/m’
of the blend

One more way to prevent increased watering is to
combine water influx isolation and oil production
stimulation.

The essence of the fraccing technology
accompanied by water influx isolation developed by
the Oilfield Chemistry Center lies in injecting oil-
based gelatinized fluid into the reservoir at the ‘buffer’
stage; on the one hand, this fluid will create a fracture
of the required geometry and on the other hand it
will serve as a selective water-isolating agent. At the
second stage, a sand-carrier on a polysaccharide
basis with a proppant are injected. Figure 3 shows a
schematic diagram of hydraulic fracturing with water
influx isolation.

Let’s discuss the mechanism of action of the
water-isolating agent. A hydrocarbon gel is diesel
fuel thickened by the reagents of the gelling systems
Khimeko-T or Khimeko-N.

The gelling system Khimeko-T consists of:

« gelling agent Khimeko-T — a blend of organic
orthophosphates.

¢ Khimeko-T activator — a hydrocarbon solution of
aluminum organic compounds.

The gelling system Khimeko-N consists of:

« gelling agent Khimeko-N — a blend of organic
orthophosphates and high-molecular alcohols;

» Khimeko-N activator — a micelle solution of ferric
compounds.

In such hydrocarbon systems viscous cross-linked
gels are created thanks to complex compounds —
due to aluminum or ferric, depending on the given
reagent, salts of organic orthophosphoric esters.

If we consider the formation of salts of organic
orthophosphoric esters by the example of the gelling
system Khimeko-T, we’'ll see that upon interaction
of the gelling agent with the activator Khimeko-T in
hydrocarbon medium tri-basic salts of aluminum and
orthophosphates are created (Reaction 1).



B TakuX yIy1€eBOJJOPOAHBIX CUCTEMAX BA3KHE
CTPYKTYPUPOBAHHEBIE T'€JIN OOPA3YIOTCS 6/1arofaps
KOMIIJICKCHBIM COCIMHCHUWAM — aJIIOMHMHHCBBIM
(I/IIII/I JKCJIC3HBIM, B 3dBUCHMMOCTH OT BbI6paHHOI‘O
pearenTa) CoMAM OPraHUYECKUX OPTOPOCHOPHBIX
3(UupOB.

Ecnu paccMaTpuBaTh O6PA30BAHUE CONIEH
OPraHHUYECKUX OPTOPOCHOPHBIX 3(PHUPOB HA
MIPUMEPE KOMIUIEKCA TETHUPYIOMIETO «XUMEKO-T», TO
BH/IHO, YTO IIPU B3aMMOJECHUCTBUH I'€JIEOOPA30BATEIA
U AKTUBATOPA «XHUMEKO-T» B YITIEBOJTOPOIHOU Cpeie
00PA3YIOTCS TPU3AMEIIEHHBIE COIN AJIIOMUHUS U
3a(prpa opToPOoCcHOPHON KUCIOTHI (PEAKIINA 1).

OH,

0
[R1—o—|F||>—oﬁ3—A| — [R1—o—|F||>—o—]2—A|—0H
O

| ?
R2 R2

Peaxuyun 2/ Reaction 2

BriocsieicTBIY O6Pa30BABIINECS ATKUI(POCHATHI
AJIIOMHHUS, BCTPEYAACH C BOAOM, BCTYIAIOT C HEU
B PEAKIHIO (TUAPOIU3ZYIOTCS) C OOPA3Z0OBAHUEM
JIMTIKOTO OCAJKa TUAPOKCHU(POCHATOB ATIOMUHUSA
(CENEKTUBHOI'O U30JIMPYIOIIEIO AI€HTA) 110 PEAKLINU 2.

INonmy4eHHBIE TUAPOKCH(POCHATHI ATIOMUHUSA
06/13JAaI0T BBICOKOU aATE€3UET K TOPOJE U ABISAIOTCS
MAaCJIOPACTBPUMBIMU ITAB — HE pacTBOPAIOTCA B BOJE
U COJIEBBIX PACTBOPAX, OAHAKO PACTBOPAIOTCA
B HE(PTHU U HEPTENIPOAYKTAX.

B cBOIO 0O4epens yrieBogOpOAHbIN I'€/Ib HA OCHOBE
KOMIUIEKCA I'eINPYIOIEro «XUMeKo-H» B pesynbrare
B3aMMOJIEHCTBHUS C BOJOI 0O6pA3yeT TOMHUMO
HEPACTBOPUMBIX B BOJIE OCHOBHBIX COJIEN —
TUIPOKCU(POCHATOB XKENE3d, — YCTOHUIUBYIO
OOPATHYIO AMYJIBCUIO, YTO CIIOCOOCTBYET
JOMOTHUTENBHOMY CHHKEHHUIO MPOHUITAEMOCTH IPU
dpuabTpan iy BOAHI [4].

VIJIEBOAOPOAHDIE I'€/IH, IIOJIyYEHHBIE C
NPUMEHEHUEM KOMILJIEKCOB I'eJINPYIOMNUX «XHUMEKO-T»
U «XUMEKO-H», 3aKa4UBAIOTCS 6€3 ACCTPYKTOPA, HO
nocne nposeaenna I'PI1 CHUKAIOT CBOIO BA3KOCTD IIPU
KOHTAKTE C YIVIEBOJOPOAAMH 34 CUET PA3OABICHUA U
CHIKEHM S KOHLIEHTPALIUH I'eIE0OPA3YIONTUX BEECTB.

Bogouszonupyromuye CBOMCTBA YIVIEBOAOPOLHBIX
reJIEH UCCIEJOBAINCH HA (PUIBTPALMOHHON
ycranoke HP-CFS B maoparopuu
3KCMEPHUMEHTAIBHOTIO LIEHTPA (PU3UYECKOTO
MOZIETUPOBAHUA NTEPCIIEKTUBHBIX METOOB
NOBBIIEHYS HepTeoTRaYHr n1acToB HOLL
JIpOMBICIIOBAS XUMU >, B 3KCIIEpUMEHTAX
HCIIOIb30BAJIMCh BOJOHACHIIIEHHBIE HACHIITHBIE
MO/JIEJIM IVIACTA C HAOUBKOU (PPAKIIVIEI KBAPLIEBOI'O
TECKA 33/IaHHOT'O BDEMEHU ITIOMOJIA.

JJTrHA KaK 0 MOJIEIU COCTABIsAA 48,7 CM.

[10Mmaap MOMEPEYHOTO CEYEHUS — 7,5 CM2,

Temnieparypa sxkcnepumeHTOB — 80 °C.

B punbrpaliuiOHHOM 3KCIIEPUMEHTE IIPHUMEHAIACH
MOJIEJIb IUIACTOBOM BOABI XJIOPKAJIBIIMEBOI'O THUIIA C
CYMMAapHBIM COIIEP/KAHUEM KATUOHOB Ca’+ 1 Mg+
1000 mry/m.
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Peaxuusn 1/ Reaction 1

Subsequently, the newly-formed aluminum alkyl
phosphates when contacting water react with it (are
hydrolyzed) creating an adherent deposit of aluminum
hydroxyphosphate (a selective isolating agent)
illustrated by Reaction 2.

OH, C o
—> R1—0—P—0—A—{OH|,

?

R2

The obtained aluminum hydroxyphosphates have
high adhesion to the rock and are oil-soluble surface-
active agents — they are not soluble in water and
salting liquids, yet they are soluble in oil and petroleum
products.

In its turn the hydrocarbon gel based on the gelling
system Khimeko-N upon contacting water forms
in addition to water-insoluble basic salts — ferric
hydroxyphosphates — a stable inverted emulsion
which facilitates further reduction of the permeability
during water filtration.

Hydrocarbon gels obtained by using gelling systems
Khimeko-T and Khimeko-N are injected without a
destructor but after hydraulic fracturing their viscosity
decreases upon contacting hydrocarbons due to
dilution and lowering of the concentration of gelling
substances.

Water shut-off properties of hydrocarbon gels were
tested at the filtration system HP-CFES in the laboratory
of the research center for physical simulation of
enhanced oil recovery methods Oilfield Chemistry.
Water-saturated sand-packed reservoir models and a
silica-sand packing with the specified grinding time
were used in the experiment.

Each model was 48.7 cm long.

The cross-section area was 7.5 cm?.

The experiment temperature was 80 °C.

The filtration experiment used the model of
calcium-chloride stratum water with the total contents
of Ca%+ and Mg?+ cations of 1000 mg/1.

Table 3 shows the results of the filtration studies of
the plugging and selective properties of hydrocarbon
gels.

As it has been mentioned before, the function of the
sand-carrier fluid in this technique is performed by
polysaccharide-based gel using the chemical reagents
developed by Oilfield Chemistry Center. The formulas
for polysaccharide fluids are designed based on the
geophysical characteristics of the reservoir, fraccing
fleet configuration features, customer’s requests and
preferences.
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B Tabnulie 3 NpeCTaBICHBI PE3YIbTATH
(PUIBTPAITMOHHBIX 9KCIEPUMEHTOB 10 U3YYEHUIO
TAMIIOHUDPYIOINX U CEJIEKTUBHBIX CBOCTB
YIVIEBOJOPOAHBIX I'eJieH [5].

Kak yke yIIOMHUHAJI0Ch PAHEE, B KAYECTBE
JKUJKOCTU-TIECKOHOCUTEIIA IS JAHHOM TEXHOJIOI'UU
BBICTYIIAET I'€JIb HA IIOJIUCAXAPUIHON OCHOBE
C IIPUMEHEHUEM XUMUYECKUX PEATEHTOB,
paspadoTanHbIX B HOLL JIpOMBICIOBAS XUMUST>.
PenierrTypbl HOMUCAXAPUAHOU JKUAKOCTH
MOAOUPAIOTCA UCXOJA U3 FE€OJIOrO-(PU3UIECKUX
XAPAKTEPUCTHUK IJIACTA, OCOOEHHOCTEN
KoMIuiekTanuu ¢iora I'PIT, TpeboBanuii u
MOXKEJIAHNUH 3aKA34YHKOB.

JInnerika KOMIIJIEKCA I'ETUPYIOIErO Ha
MHOJIUCAXAPUIHON OCHOBE IIPEACTABIECHA
PA3/IMYHBIMU PEATEHTAMMU:

* res1Ieo6pa3oBATENN HA OCHOBE ITOJIUCAXAPUIA
I'yapOBOI'O KJIACCA — CYyXOH IreJIe00Pa3oBaTENIb
I'TIT-1 1 ©KUAKUM> CyCIEHAUPOBAHHDIN B
YIJIEBOJIOPOJHOU CPEZIE rENe0Opa30BaATEND
I'TIT-cnoppy O3BOIAIOT FOTOBUTD PACTBOD
HOoJMHUCAXapua (JIMHEHMHBIN I'eJIb) KaK
PEABAPUTE/ILHBIM I'€JIMPOBAHNEM B EMKOCTAX, TAK
U <B IIOTOKE» C IPUMEHEHUEM I'MIPATALMOHHOM
YCTAHOBKH,;

e 6oparnbie cnuBareau bC-1 u BC-2 no3BOIsIOT

IOJIYYATh CHIUTHIN [IOJTUCAXAPUAHBIN I'€JIb B

YCJIOBUAX IVIACTOBBIX TeMItepatyp ot 20 1o 120 °C,

IIPUYEM BPEMSA OOPA30BAHHNA CITUTON CTPYKTYPHI

3aBUCUT OT IIPUMEHSAEMOI'O PEATEHTA U MOXKET

BAPBUPOBATHCA B UHTEPBAJIE OT 5 10 300 CEKYHT;

JECTPYKTOPBI OKMCIUTEIBHOI'O X KUCIIOTHOI'O

JIEVICTBUA — ECTPYKTOP XB, AECTPYKTOP

KaICyJIMPOBAHHBIN, AKTUBATOP AECTPYKIUY;

e TOGABKM B )KUJKOCTb pa3pbiBa — [TAB-

PETYIATOP AECTPYKIIMU, OUOLIN], «Bromany,

TEPMOCTAOMINZATOP NOJUCAXAPUAHBIX reieit TC-1.

INopgpobHee O peareHTax I NOJIyIYEHUA
MOJIMCAXAPUIHOU XKUAKOCTH ['PIT, pa3zpaboTaHHBIX
B PI'V HedpTu u raza umenu .M. ['yOKuHA,
PACCKA3BIBACTCS B CTATHIIX [6], [7].

B ycioBuaxX HEPTAHOIO MECTOPOKACHUSA
Pecny6iinku KazaxcraH ObLIU IPOBEJCHBI IPOOHBIE
onepanuu I'PIT c UBIT. O6bekTamMu O6paAOOTKHU
OBLJIN BEIOPAHBI CKBAXKUHBI CO CPEJHEN JOObIUECH
HedTH 2,1 T/CyT 1 06BOAHEHHOCTBIO 92,3%. Bee
TEXHOJIOTUYECCKHE onepaunn HpOI_HJII/I YCIICOIHO,
IUIAHUPYEMBIF OO'bEM IPOMITAHTA ObLI PA3MEIEH
B TpemuHe. 'papuk 0gHOM U3 IPOBEAECHHBIX
TEXHOJIOTMYECKUX ONEPAIINi IPEJCTABICH Ha PUC. 5.

ITocne nposefeHus paboT CPEHAS 10ObIYA
HedTH yBEJIMYMIIACE B 2,5 pa3a, IPU IIPAKTUYECKU
HEU3MEHEHHON OOBOJHEHHOCTH — 91,3%.

Jla6oparopuu HOLL «IIpOMBICTIOBASI XUMU 1>
NPOJIOJLKAIOT UCCJIEJOBAHUS, HATIPABJICHHBIE
Ha pa3pabOoTKy HOBBIX, 60j1ee 3(P(PEKTUBHBIX
TEXHOJIOTMH U PEATEHTOB /15 TUPABINYECKOIO
Pa3pbIBa IIJIACTA, KOTOPBIE ITO3BOJIST PENTUTD
po6JIEMY BAJIOBOI'O YBEJINYEHUS OOBOHEHHOCTH
IUTACTOB IIPH OJJHOBPEMEHHOM YBEJIMYECHUH OOIIEH
JOOBIYM HE(PTU.
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Tabnuua 3 — Pe3yrsmamot GuismpPauyioOHHsLX
IKCnePuUMenmo8 MaMnOHUPYIOUUX U CeNEKINUBHBLX
C601ICME Y2/1e6000POOHBLX 2eneli

Table 3 — Results of the filtration studies of the plugging
and selective properties of bydrocarbon gels

TIporuyaemocns no
PURLMPYCMOLL HCUOKOCINIU,
MEM
Dmansi sxcnepu- %Z‘/ftj:l Filtrated fluid permeability, 1°
Ne _ Mmenma mpayuu | Y221€6000poo- | Veneeooo-
n/m | Stages of the ex- Filtrate nowizens | poomwiiizens
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* Yenes000poonubLii 2enb cooepucum 0,9% zeneobpasosamens u 0,3%
axkmueamopa <Xumexo-T».

** YVeneeo00poonutii 2enws cooepocum 1,2% zeneoopasosamens u 1,4%
axmueamopa <Xumexo-Ho.

* The hydrocarbon gel contains 09% of gelling agent and 0.3% of Khimeko-T

activator.
" The bydrocarbon gel contains 1.2% of gelling agent and 1.4% of
Khimeko-N activator.

The line of the polysaccharide-based gelling system is
represented by various reagents:
» gelling agents based on guar-type polysaccharide —
dry gelling agent GPG-1 and ‘liquid’ gelling agent




KoHeyHO, OCHOBBIBASICh TOJIBKO Ha
Y3KOCTICTTUATIU3NPOBAHHOM XUMHUYCCKOM
ITOJIXO/IE K PA3PA0OTKE PEATCHTOB, HEJIB3S CO3/IATh
YHHBEPCATIBHOE TEXHOJIOIMYECKOE PEMICHUE /IS
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Pucynox 5 - I'pagpux npoeedenus npoveccalIPII c
HBII. O6sem 3axauannozo nponnanma — 10,0 m,
cpeonan konuenmpavua nponnanma — 350 kz/m?
cmecu

Figure 5 — Diagram of bydraulic fracturing with water
inflow isolation. The amount of injected proppant is
10.0 tons; the averagitproppant concentration is

350 kg/m’ of the blen

Taxk, B YaCTHOCTH, BBLIOOP OO'BEKTA U TEXHOJIOTUU
JULS TUJIPABJIMYECKOT'O PA3PhIBA IIJIACTA
JIOJIPKEH IPOU3BOAUTBCS HE OTHUM YETIOBEKOM,
4 rpyNnoi CIEIUAIUCTOB U3 PA3JITMYHbBIX
ob1acTent — reo(PU3UKHU U TEOTIOTUH, Pa3Pa00TKU
MECTOPOXK/JCHUI U XUMHUH, MEXAaHUKH U SKOHOMHUKH.
ITo3TOMY BO BCEM MUPE HEMPTAHBIMU U CEPBUCHBIMU
KOMMOAHUSMH CO3/1aI0TCSA CUTYAIIMOHHBIE LIEHTPBHI,
ABJIAIOIINECS CAMOU COBPEMEHHOM (POPMOIT
peanu3anuu CUCTEMBI NOAAECPKKH IPUHATHA
PEMEHNN, OCHOBAHHONM HA TEXHOJIOTUAX
MOJIEJIMPOBAHUSA M AHAJIN34 CUTYALIUI, IPEJETBHO
KOHIIEHTPHUPOBAHHOM IIPEACTABIEHUN NH(POPMALTUHN
U1 OOECNIEUNBAIOIICIH HHTETPATIBHOE YIIPABJICHUE.

AHAJIOTOM TAKOro LIeHTPa B PI'Y HedpbTr 1 rasa
ABJIAETCA KOMMYHUKAITMOHHAA T10maaKa IIYPM
(LIEHTP YIIPABJICHUS PA3PAOOTKOI MECTOPOKICHHS).

LIYPM COBMECTHO C aBTOMATU3UPOBAHHBIMU
PabOYNMH MECTAMHU CHELUATHCTOB (APM)
['YOKMHCKOIO YHUBEPCUTETA IPEICTABIAIOT
COO0M KOMIIJIEKC CIIELTUAIBHO OPTAaHU30BAHHBIX
paboYnx MECT, OOOPYAOBAHHBIX CAMBIMH
COBPEMEHHBIMHU ITPOIPAMMHO-AIIIAPATHBIMHU
OPOAYKTAMH, CPEJICTBAMU BU3YATU3ALIUH JAHHBIX 1
KOMMYHUKALIMH, /I IIEPCOHAIBbHON U KOJJIEKTUBHOM
AHAIMTHUYECKON PabOTHL B XOz€ TaKOM PaOOTHI
MOYKET OCYIIECTBIATHCA MOHUTOPUHI COCTOAHHUSA
O6'BEKTA YIIPABJIEHU, IPOIrHO3UPOBAHUE PA3BUTHA
CUTYAIIUH HA OCHOBE aHAIN34 ITOCTYIAIOMEN
UH(pOPMALIUH, MOAETUPOBAHHUE IIOCJIEICTBUM
YIIPABJIIEHYECKHUX PEMIEHU C UCITOIb30BAHUEM
MH(MOPMALMOHHO-aHAIUTHYECKUX CUCTEM,
3KCNEPTHAA OLIEHKA IPUHHUMAEMBIX PEMIEHUI U UX

OITUMH3AITNS U YIIPABJICHNCE B KDU3HUCHOM CUTYAIHIH. 4

suspended in hydrocarbon medium GPG-slurry allow
preparing polysaccharide solutions (linear gel) by both
preliminary gelation in tanks and ‘in the flow’ using a
hydration unit;

borate crosslinkers BS-1 and BS-2 make it possible to
obtain a cross-linked polysaccharide gel at the reservoir
temperatures of 20 to 120 °C; furthermore, the time
required to form a cross-linked structure depends on the
reagent used and can vary from 5 to 300 seconds;
oxidizing and acidizing destructors — XB destructor,
capsular destructor, destruction activator;

fraccing fluid additives — destruction regulating
surface-active agent, Biolan biocide, heat stabilizers of
polysaccharide gels TS-1.

More information about the reagents required to obtain
the polysaccharide fraccing fluid developed by Gubkin
RSU of Oil and Gas is given in the article ‘New reagents for
hydraulic fracturing’ by L. Magadova,

M. Silin, D. Malkin, E. Gayeva, V. Marinenko,

V. Magadov.

Pilot operations of hydraulic fracturing with water inflow
isolation were performed in an oilfield in Kazakhstan.
Wells with the average oil production of 2.1 tons/day and
watering of 92.3% were chosen as treatment sites.

All technological operations were successful; the intended
amount of proppant was placed in the fracture.

The diagram of one of the performed technological
operations is given in Fig. 5.

In the aftermath of the operations the average oil
production increased 2.5-fold while the watering kept
practically at the same level of 91.3%.

The laboratories of the Oilfield Chemistry Center
continue studies aimed at developing new more effective
technologies and reagents for hydraulic fracturing which
solve the problem of watering while enhancing oil
production.

Obviously, it is not possible to create a universal
technological solution to all problems based only on a
highly-specialized chemical approach.

In particular, the site and the technology for hydraulic
fracturing should not be determined by one individual
but by a group of specialists in various areas — geophysics
and geology, field development and chemistry, mechanics
and economics. That is why oil and service companies
worldwide set up situation centers which are the most
advanced form of decision-support based on modeling
technologies and situation analysis, provision of highly
focused information and integrated management.

The communication platform FDMC (Field Development
Management Center) is an example of such a center at RSU
of Oil and Gas.

The FDMC along with specialists’ automated workstations
from Gubkin University form a set of specially organized
workstations equipped with the cutting-edge software
and hardware, data visualization and communication
devices intended for personal and team analytical work.
Such work can be accompanied by monitoring of the
site, forecasting of the situation development based
on the analysis of the incoming data, modeling of the
consequences of managerial decisions using information
and analysis system, expert evaluation of decisions and
their optimization and crisis management.
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TEXHUKO-TEXHOJIOFrMYECKMNX
PELLEHMM ANA
«PEAHNMNMIALIMN»

CNnocob NOBLILLEHMA
nMPOMN3IBOAMNTEJIbDHOCTMA
HEDOTHHDbIX U FA30BbIX
CKBAYXXVH N MNJIACTOB C

PRODUCTIVITY
USING COILED
TUBING WITHOUT
RESORTING

TO STANDARD
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NMOMOLLDbIO KOJITIOBMHIA WELL RECOVERY
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HEMTIHOU WIN I'Aa30BOY CKBAKHUHBL, TO Mbl

CMOITIU OBl CPA3y OHSATH, IOYEMY IIPU HIUPOKOM
uHTEpBaJie nepdopanuu (dacto 6onee 50 nnu 200 m)
OPOUCXOAUT 3aTyXaHUE e€ 1ebuTd. MBI 6BI, 6POCHUB
B3IJIs1/] HA IEP(OPAITMOHHBIE OTBEPCTHUSI, MTHOBEHHO
OIIEHWJIN, HACKOJIBKO OHH 320U THI AC(PAJIBTO-
CMOJIMCTBIMU U NTAPA(GHUHOBBIMU OTIOXKEHUSIMHU (€CITH
3TA CKBAXKMHA IPOAYLUPYET HEPTH) MJIN METAHOBBIMU
TUJIPATAMHU (ECJIU 3TO IA30BASI CKBAXKUHA).

Ho nouemy CrryCTss HEKOTOPOE BPEMS MOCJIE ITyCKA
CKBAKMHBI 3TO IPOU3ONLIIO? BEb TAK MOXXHO U
BOBCE OTEPATH CKBAXKUHY, CO BCEMU BBITEKAIOMUMHU
HETATUBHBIMHU MOCEACTBUIMU. K cOXXaIeHUIO,
IPUYHHA 3/IECh OHA: IPOMU30IIIA IOMKA TEPMOOAPU-
YECKOTI'O PEKUMA (PUIBTPALIMY HE(PTHU U T'a32 B
JIACTOBOY CUCTEME IIPU BXO/IE B IPU3A060MHYIO 30HY
CKBAXUHBL Korya pe3ko MEHSIETCSI CKOPOCTD JBUKCHU S
YIJIEBOJIOPOJIOB, TO B HEPTIHOM ITOTOKE BO3HUKAIOT
YCJIOBUS JUJIS1 IEHETPALTUH ACHATTBTO-CMOJIUCTBIX
U 1apA(PUHOBBIX COEAUMHEHUI, 4 B TA30BOM IIOTOKE
CO3/IAI0TCS YCIOBUS 7151 OOPA30BAHUS TBEP/IBIX
METAHOBBIX I'/IPATOB.

Ecy He yCTPAHUTD 3TY JIOMKY TEPMOOAPUUECKOTIO
PEXHMA, TO HETATHUBHBIC ITOCJICACTBUS HE 3ACTABIT
ceOs1 KIATh U MOT'YT IOBECTH JJAKE /10 IIEPEBO/A
JIEHUCTBYIOIIECH CKBAKUHBI B (DOH/] IPOCTANUBAIONIUX U
CIIMCAHUS €€ C 0AIAHCA IPOMBICIIA.

IJ1aBHBIA BOIIPOC, MOXKHO JIM YHATHU OT 3TUX
HETaTUBHBIX NOCIEACTBUN? HepeKO B CIIEIIKE
IIPOMBICJIOBBIE MH)KEHEPBI HAYHMHAIOT, YTO HA3bIBACTCH,
JIEPraTh CKBAKHUHY JOCTPEIAMHU U IIEPECTPENAMU
UHTEPBAJIA IepPOPALH, ITPOBEJICHUEM PAOOT IO
MHTEHCU(PUKALINU ITPUTOKA PA3JIUYHBIMH CITIOCOOAMH,

E ¢/ 6Bl HAM Y1aJIOCh CITyCTUTBCS HA 32001
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we descended to the hole bottom, we would
I f at once understand why at a wide perforation

range (often more than 50 or 200 m)
attenuation of the well rate takes place. After taking a
look at the perforations we would immediately assess
how clogged they are with asphalt, resin and paraffin
deposits (if it is an oil-yielding well) or methane
hydrates (if it’s a gas well).

But why did it happen shortly after bringing the well
into production? That way the well can be lost entirely
with all ensuing negative consequences. Unfortunately,
there is one reason for that: the thermobaric regime
of oil and gas filtration was disturbed in the formation
system at the entry to the bottom-hole zone. In
case of the rapid change in the movement rate of
hydrocarbons, conditions for the penetration of
asphalt, resin and paraffin compounds occur in the oil
flow and in case of the gas flow conditions are created
for the formation of solid methane hydrates.

If such disturbance of the thermobaric regime is
not eliminated, negative consequences will not be
long in coming and can even cause the operating well
to become inactive or be removed from the balance
sheet.

The main question is: can these adverse
consequences be avoided? Oftentimes — in a hurry —
field engineers start subjecting the well to additional
perforation and reperforation and take various efforts
to intensify the flow, usually to no avail but incurring
considerable costs. But all it takes is to simply remove
the deposits from the perforations.

We suggest 2 new way to restore and enhance
the well productivity without resorting to costly
engineering solutions and with mandatory use of



Pucynox 1

OOBIYHO — 6€3 PE3YJIBTATA, HO C OOIBIIUMU ICHEKHBIMHU
33TPaTaMU. A BEZIb HY>KHO IIPOCTO OYUCTUTD
nep@OpPaMOHHBIE OTBEPCTUS OT OTIOXKEHHUN.

MBI IPEI/IATaEM HOBBIH CIIOCOO BOCCTAHOBJIEHHU S
U MOBBIIIEHUS TPOU3BOJUTEIBHOCTU CKBAXKUHEI
6€3 IPUMEHEHUS JJOPOTOCTOSAIMNX TEXHUKO-
TEXHOJIOTMYECKUX ITPOLIECCOB C IPUMEHEHUEM B
063aTEJIBHOM NOPAAKE KONTIOOMHI'OBOI YCTAHOBKU C
HEKOTOPBIMH €€ CATEJUINTAMHU (TOYHEE, IOMOLHUKAMU).

J1J151 OUMCTKHU U OXKUBJIEHUSA NEPHOPALTMOHHBIX
OTBEPCTHUI MBI Pa3pa00TAJIH CIIEIIUATBHOE YCTPOHUCTBO,
KOTOPOE MOXET ObITh IPHUCTABJIEHO K F'HOKOI TPybe
(cM. puC 1-3 ¢ OOBSICHEHUSIMU K HUM).

IIpeaaraeMpii CHOCOO MPOMBIBKH
nep@OPAMOHHBIX OTBEPCTUI OCYIMIECTBIIAIOT ITyTEM
CITyCK4 B 3KCIUIYATALIMOHHYIO KOJIOHHY 1 TMOKOU TPYOEI
(puc. 1), Ha KOHIIE KOTOPOI YepPeE3 HEHTPATOP 3 C
HANPABIAIOMUMU BBICTYITAMU HUKHETO 4 U BEPXHETO 5
LEHTPUPYIOIHUMH, IPHUKPEIJIEHA HACAAKA 5 C JByMs
(POPCYHKAMU C HATIPABJIEHUEM CTPYU IIPOMBIBOYHON
JKMJIKOCTH UHAWBU/IYAJIBHO B KAXKJ0€ NEPPOPAITUOHHOE
oTBepCcTHE (PHUC. 2) IO YITIOM B 30° 1 45°.

Hacazxy (puc. 3) OIlyCKaIoT 10 HUKHUX OTBEPCTHUH
nep@OpaInuu U CO3/1a10T HEOOXOIUMBIH HATIOP CTPYH.
[Ipu 3TOM HACAIKA IOBOPAYUBAET TUOKYIO TPYOy 10 40°
(W11 Ha TOJITOPAa 060pOTA IPU JIHHE TPYOb! 1800 M).
BosspalreHne HaCaAKH B ICXOJHOE MOJIOKEHNUE
MPOUCXOAUT 32 CIET YIPYTUX CHJI MATEPHAIIA, U3
KOTOPOT'O BBIIIOJIHEHA TUOKAs TPyOa. TAKUM 00pa3oM,
ITyTEM TIEPUOJMYECKOIO YEPEJOBAHUS YBEITMUCHHUS U
CHIDKCHUS IABJICHUS INTYH)KEPHOT'O HACOCHOT'O arperara
(TUTYH>KEPHBIM pab0TaTh IPEAIIOYTUTEIBHO, TAK KAK
OH CO3/I2€T CKAYKOOOPA3HOE JIBUKEHUE TPOMBIBOYHON
SKUJIKOCTH) CTPYSI IIOMNA/IACT B IIOJIOCTb OTBEPCTHUS 1,
yJIbCUPYS, OTPBIBAET NTAPAPHUHO-ACHATBTO-CMOIHUCTHIE
OTJIOKCHUS, TOSIBUBIIINECS B PE3YIIBTATE JCHCTBHS
Jpoccenb-addexra. [To IBUKEHUIO HACATKHU 10
BEPXHUX OTBEPCTUH NPOUCXOANT UH/IUBU/IyAIbHAS
3 PEKTUBHAS IPOMBIBKA (OYHUCTKA) IIOJIOCTH KAXKIOT'O
nep@OparlMOHHOI'O OTBEPCTHUSL.

ITpOCUM y4ECTD, YTO B 3aBUCUMOCTH OT IMAMETPA
3KCIUIYATAIMOHHBIX KOJIOHH JIUAMETPbI HACATKU U
IIEHTPATOPA TOJIKHBI ObITH BBITIOJHEHBI C yIeTOM 168 MM
u 140 MM KOJIOHH. ©

Mameooe Puxpam Carumxanosur
ckonuaaca 31.05.2014.
Peoaxuusn evipancaem co601e3HO8AHUA
€20 PooHbIM U OPY3bAM.

Pucynox 2

Pucynok 3

a coiled tubing rig along with several of its satellites
(more specifically, auxiliaries).

To clean and ‘to revive’ the perforations we have
developed a special device which can be attached to
the coiled tubing (see Fig. 1-3 with explanations).

The suggested method of cleaning the perforations
is implemented by running the coiled tubing in the
production casing 1 (Fig. 1); at the CT end by means
of the stabilizer 3 with the guides of the lower 4 and
upper 5 pilots a two-nozzle jet is mounted wherein
the flush streams are directed individually into each
perforation hole (Fig. 2) at an angle of 30° and 45°.

The jet (Fig. 3) is run-in-hole as far as the lower
perforation holes and the required jet pressure is
created. The nozzle jet turn the coiled tubing to 40°
(or by a one-half turn at the tubing length of 1800
m). The jet returns to the starting position due to
the elastic force of the coiled tubing. Therefore, by
periodic and alternate increase and decrease of the
pressure the plunger pumping unit (the plunging
pump is preferable since it creates the jumping
motion of the flushing fluid), the jet hits the hole
cavity and by pulsing breaks away the asphalt, resin
and paraffin deposits resulting from Joule-Thomson
effect. Individual flushing (cleaning) of the cavity
of each perforation hole occurs in the line of the jet
movement.

It should be noted that depending on the diameter
of the production string the diameters of the jet and
the stabilizer should be implemented with account of
the 168-mm and 140-mm strings. ©

Mamedov Fikrat Salimkbanovich
passed away on 31.05.2014.
The editorial staff extend their
condolences to bis relatives and friends.
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OnpepeneHne 3aKOHOMEPHOCTU
Te4YeHNA XXnagKocten

NpPN peMOHTEe CKBa)KWH
C CMNOJIb30BaHMEM rMOKunx Tpyo

Determination of the Fluid Flow
Pattern During Well Workover Using
Coiled Tubing

A.A.3EMJIAHOM, acnupaHT, A.B. KYCTBIIIEB, a. 1. H., mpodeccop, C.JI. TOJIODACT, x.T. H., mpodeccop,
TIOMEHCKH IrOCyJapCTBEHHBIN HE(DTEra30BbIF YHUBEPCHUTET

A.ZEMLYANQY, Ph. D. student; A. KUSTYSHEYV, EngD; S. GOLOGAST, EngD, prof., Tyumen State Oil and Gas University

B cmamuwe onucarna memoouxa
onpeoenerus 2uoPaABIUHECKUX

nomeps 8 LgupKyﬂﬂquHHOZﬁZ cucmeme
KOUMIOOUH2060LL YCIMAaH06KU. Boioenern.
OCHOBHbBLE NAPAMENIPDL, onpeae/zmomue
xapaxmep meuveHus HCUOKOCIIU B
2UOKUX MP)YOax, u onpeoeneHa ux
B3AUMOCBA30b.

IIpu NPpOBEIEHUU PEMOHTA CKBAKUHBI C IOMOIIBIO
KOJTIOOMHI'OBBIX YCTAHOBOK BA>KHBIM MOMEHTOM
JULSL OOECTIEYEH N BBICOKOI 3(D(PEKTUBHOCTU PAb6OT
ABJISIETCS IPABUIBHBIA NOJOOP TEXHOJOTUYECKUX
KHUJIKOCTEN U PEKMMOB UX 3aKa4UBaHUA. OTHON
U3 OCOOEHHOCTEN TUAPABIUYECKOTO PACUETA
LUPKYJIAIUOHHONM CUCTEMBI KOJNTIOOMHI'OBOH
YCTAHOBKH SIBIIETCA TO, YTO 34 CHET MAJIOTO
MIPOXOAHOrO ceueHus ruokux Tpyo (I'T) B HUX
CO3/AI0TCS 3HAYUTENBHBIE TH]PABINYECKUE TOTEPU
JasneHus. Hanboiee pacnpOCTPAaHEHHBIMHU B
Poccnu apnsaiorces I'T ¢ HAPYKHBIM JUAMETPOM
38,1+50,8 mm. [Ipu 3TOM OHU NPAKTUYECKU HE
33aBUCAT OT ITTyOUHBI CKBAXKUHBI — 3TO OOYCJIOBJIEHO
OCOBEHHOCTBIO KOHCTPYKIIUU KOJITIOOMHTOBBIX
YCTAHOBOK, KOTOPas NPEAYCMATPUBAET
MPOKAYNBAHNE TEXHOJIOTUYECKUX JKUJIKOCTEN Yepe3
BCIO KOJIOHHY I'T, B TOM YHCJIE M UEPE3 Ty €€ YACTh,
KOTOPAasl HAMOTAaH4 HA 6apabaH. [JJONOIHUTEIbHBIE
TUJPABIMYECKUE CONTPOTUBIIEHU S, OOYCIOBJIEHHBIE
WCKPUBJIEHUEM HAMOTAHHOM HA 0apa0aH 9aCTH
TPYOBL, MAJIBI B CBA3U C OOJIBIION BETUYUHON
OTHOIIEHUSA AUaMeTPpa 6apadaHa K AUAMETPY TPYOHI,
MO3TOMY UMM MOXKHO IPEHEOPEYS [1].

IIpu ncnonb3oBanuu I'T HEOOXOAUMO YUUTHIBATD
JONOMHUTENBHBIE TPEOOBAHUA, TIPENBABIAEMBIE K
IPHUMEHSIEMBIM COCTABAM U MaTepuaiam [2]:
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This article describes a method to
determine hydraulic losses in the
circulation system of the coiled tubing rig.
The main parameters governing the fluid
Sflow pattern in the coiled tubing and their
relation bave been identified.

To ensure high efficiency of well workover using
coiled tubing rigs it is important to correctly choose
process fluids and modes of injection. One of the
findings of the hydraulic analysis of the circulation
system of the coiled tubing rig is that due to the small
run-in clearance of the coiled tubing considerable
hydraulic pressure losses occur. Coiled tubing with
the external diameter of 38.1+50.8 mm are most
commonly used in Russia. Furthermore, they are
practically unaffected by the well depth which is due
to the design features of the coiled tubing rig which
provides for the pumping of the process fluids through
the whole CT string including the CT that is on the
reel. Additional hydraulic resistances caused by the
curvature of the reeled CT are small due to the high
ratio between the diameters of the spool and the
tubing, hence, they can be ignored.

When using CT it is necessary to take into
consideration additional requirements to the
compounds and materials that are used:

* dynamic viscosity and compound density of the
compounds should allow pumping them —ina
turbulent flow — through the whole length of the
CT at an injection pressure not exceeding the tubing
collapse resistance;

¢ when using structure-changing compounds the
time of initial setting or gelation should be at least
twice as high as the time of injection of the whole CT
contents to ensure the possibility of well flushing;



* IUHAMHUYECKAS BA3KOCTDb U IIJIOTHOCTD
COCTABOB JJOJIKHA ITO3BOJIUTh IIPOKAYATD €TI0 B
TYpOYJIEHTHOM PEXUME Yepe3 BCIO AuHy I'T
IIPU AABJIEHHUHM HATHETAHM S, HE IIPEBBIIIAIONIEM
Ipeena IPOYHOCTHU MATEPHATIA TPYO;

* IIPU UCHOJIB30BAHUU COCTABOB, U3MEHSIOMINX
CBOIO CTPYKTYPY, — CPOKH HA4aJ1a CXBATBIBAHUS
WUJIA TeJIE0O0PA30BAHMA JOJIKHBI HE MEHEE UEM
B 2 pa3a NPEBBIIIATDL BPEMS IIPOKAYKH BCETO
o6bema, Haxoggmerocs B I'T, ajs obecrieueHu s
BO3MOXXHOCTH IPOMBIBKM CKBA>KUHBI;

* COCTABBI HE JIOJIKHBI O0J1a/1ATh IPKO
BBIPA’KEHHBIMU TUKCOTPOITHBIMU CBOMCTBAMU,
TAK KAK JII00as, 1aKe HENPOJOJIKUTEIbHASA
OCTAHOBKA B IIPOLECCE 3aKAYKU MOKET IPUBECTHU
K 3HAYUTEJIIBHOMY POCTY TMPABINYECKUX
CONIPOTHUBJIEHUI U, KAK CJIEACTBUE, IPUBEACHHUIO B
HerogHocTs I'T.

JIOTIOJTHUTENBHBIM OIrPAHUYHUBAIOI UM
(PaKTOPOM NPU NIPOBEAECHUH TH/IPABIUYECKUX
PACYETOB ABIAETCA CHUKEHUE TPOYHOCTU TPYOBI.
Pa3BuTHE METOIUK IPOYHOCTHOTO PACYETA
TUOKUX TPYO CAEPKUBACTCS OTCYTCTBUEM JJAHHBIX
006 YCTaJIOCTHBIX CBOMCTBAX UCITOJIb3YEMOI'O
JUISL U3TOTOBJIEHNUA THOKUX TPYyO MaTEpHAIA.
TpagUIIMOHHO CYUTAETCSA, YTO OCHOBHBIMH
(daxTopamu, ONPENENAIONUMHU JOJITOBEYHOCTh
TPYOBL, ABJSIIOTCS PAJIUYC €€ U3Tuba U JaBJICHUE
TEXHOJOTUYECKOM KUAKOCTU. [Ipruem nocnennee
B OIIPEJIEJIEHHOM JUANIA30HE 3HAYEHNUN UT'DAET
PEMIAIONYIO POJIb.

B pabore [3] 1puBEAEHBI PE3YABTATHI CTATUYECKUX
UCHIBITAHUI 06pa31oB ['T, U3TOTOBICHHBIX U3
cranu HS-80, ¢ pa3/iM4HOM CTENEHBIO U3HOCA:
HOBBIX, UMeromux 50% u 100% BbIpaOOTAHHOI'O
pecypca. ABTOPAMH OTMEYAETCA OTCYTCTBUE
MJIOMIAJIKY TEKYYECTU HA JUATPAMME PACTAKEHHUS.
VCTaHOBJIEHO, YTO IO MEPE BEIPAOGOTKH PECYPCA
YIPYTI'UE CBONUCTBA CTAJIN (YI'OJI HAKJIOHA KPUBBIX
PACTAXKEHUA) U3MEHAIOTCA HE3HAYUTEIBHO,

IIPH 3TOM IIPUMEPHO HA 20% CHUXXAETCS IIPEJEIT

MIPOYHOCTH.

PaccMOTpHM ypaBHEHHE, OIIUCHIBAIOIIEE
pacnpenenenne AaBJIeHUN B IUPKYIALIMOHHOMN
CHUCTEME KONTIOOMHTOBOM YCTAHOBKH [4]:

P3:PH+PFCT_AP’ M

rae P, — 3a6ornoe gasnenue, I1a; P, —g1asiaenue
HarHeTanus, [1a; P — ruipOCTaTUYECKOE JIABJICHHE
Ha rmyouHe cycka I'T, Hzl;Z,P3 — CyMMapHbIe
TUApaBINYECKUE IIoTepy, I1a;

I'mpaBIndeCcKre NOTEPH CKIAABIBAIOTCS U3 IOTEPD
O JUIMHE TPYOBI, O6YyCIOBIEHHBIX TPEHUEM, U IOTEPD
Ha MECTHBIE CONTPOTUBJIEHUSI, KOTOPBIE UMEIOTCS
B y3J1aX OOBA3KU MaHHU(OJIbJA KOJITIOOMHIOBOI
YCTAHOBKH, B MECTAX CpamuBanus ['T, a Takke B
KoMItOHOBKe Hu3a I'T. B pa6oTax [5, 6, 7] mpuBeICHbBI
PE3YABTATEI SKCIIEPUMEHTAIBHOI'O ONPEIE/ICHUSA
TUAPABINYECKUX COTPOTUBIEHUH B y3/IaX

* the compounds should not have prominent
thixotropic properties as any even shortest
suspension during injection can lead to considerable
increase in hydraulic resistance and, as a result, to
damaging the CT beyond repair.

An additional restraint of hydraulic analysis is the
tubing strength loss. Development of CT strength
prediction methods is restrained by the lack of data
on the fatigue properties of the materials used to
manufacture coiled tubing, Traditionally, the main
factors determining the service life of the tubing are its
bend radius and process fluid pressure with the latter
playing a major role within a certain range.

The article ‘Determination of the steel strength
properties of coiled tubing’ by V. Syzrantsev, A.
Zemlyanoy, G. Zozulya, et al. reports the results of the
static tests of the specimens of CT manufactured from
HS-80 steel with various degrees of wear: brand-new,
50% wear and 100% expired service life. The authors
emphasize the lack of the yield line on the tensile
stress-strain diagram. It was found out that with the
depletion of the service life the elastic properties of
steel (the slope angle of the stress-strain curve) do not
change significantly; furthermore, the breaking point
decreases by 20%.

Let’s consider the equation describing the
distribution of pressure in the circulation system of a
coiled tubing rig:
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where P3 is bottom-hole pressure, Pa; P, is injection
pressure, Pa; Prer is hydrostatic pressure at the CT
running depth, Pa; Y| P, is the total hydraulic losses, Pa.

Hydraulic losses are composed of the losses along the
length of the pipe caused by friction and of the local
friction losses which occur in the manifold assembly
of the coiled tubing, at the CT joints and at the CT
bottom-hole assembly. The articles ‘Development of
gas-well workover techniques which do not require
killing the well’ by R. Sakhabutdinov; ‘Opportunities
and prospects of coiled tubing in the gas and oilfield
service sector in Russia’ by A. Zemlyanoy, V. Dolgushin,
V. Shatalov, M. Listak, G. Zozulya, A. Kustyshev; and
‘Specifics of the hydraulic analysis of the circulation
system of the coiled tubing rig’ by A. Zemlyanoy report
the results of the experimental determination of
hydraulic resistances in the CT circulation system units
making it possible to conclude that the bottom-hole
assembly accounts for the highest pressure losses at
the local resistance points while the pressure losses in
the manifold and CT joints are very small and do not
have determining influence on the overall losses in the
system.

Pressure losses due to the hydraulic resistance in
the cylindrical-section tubing are described by the
following equation:

8oL
ap,, = iPEC @) .
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TEXHOJIOI'MU

ITUPKYJISITHOHHOIM cucTeMbl I'T, Ha OCHOBE KOTOPBIX
MOJKHO C/IEJIATh BBIBO/I, YTO HAUOOJIBIIIHUE ITOTEPH
JIABJICHUS HA YYACTKAX MECTHBIX COITPOTHUBICHNH
MIPUXOZSATCS Ha 3a00MHYIO KOMIIOHOBKY, TOT/IA
KaK IOTEPH /IABICHUS B MAHUQOBC U y371aX
CpamnIMBaHMs TPYObI BECbMA MaJIbl 1 HE UMCIOT
OIIPEACIISIONIETO BANSHUS Hd CYMMapHBIC IOTEPU B
CHCTEME.

[ToTepu AaBIACHUS HA TH/IPABIHYCCKUC
COIIPOTHBJICHUS B TPYyOAX ITMITUHAPUIECKOI'O
CEUYEHUSI OITMCHIBAIOTCS yDABHEHHUEM:

_ 8L’
AP, =)L )

e 4 — KO3(P(PHUITUEHT I'UIPABINYECKOTO
CconpoTUBJIeHUs 1apcy; p — INIOTHOCTD (PIIION/1A,
Kkr/m% L — mmuHa I'T, M; Q — 06'bEMHBIN PACXO]],
M?/C; d — BHYTPEHHUI JUAMETP TPYObL, M.
KoadpuueHT ruipaBIndecKoro CONpPOTUBICHUS
Japcu 3aBUCUT OT TUIIA U CBOUCTB IIPUMEHAEMBIX
JKHUJIKOCTEN. Ha €ro BEMMYHUHY OKA3BbIBAIOT
BJIMSIHHUE J1BA O€3PA3MEPHBIX IAPAMETPA: YHCJIO
PelrtHONBACA, OTIPEEIIAIONIEE PEKUM TEUYEHU
JKHUJIKOCTH, U OTHOCUTEIBHAS IIEPOXOBATOCTD
MHOBEPXHOCTHU TPYOBL C 3TUMHU U3BECTHBIMU
3HAYEHUAMU KO3(P(PUITUEHT I'UIPABINYECKOTO
COINPOTUBJICHUS JapCH MOXKET OBITh OIPEAEIICH TUOO
rpaUYECKU C MOMOMIBIO IUArPAaMMBI My, THOO
PACCYMTAH C TOMOIIIBIO METO/1A TTOCJIENOBATEIbHBIX
NPUOINKEHUI U3 ypaBHEHUA KONOpyKa:

& 4+ 25
3,7d +Re \//1—]’ 3)

I7IE ¢ — MIEPOXOBATOCTb BHYTPEHHEN TOBEPXHOCTH
TPYOBI, M.

Juarpamma Myau (puc. 1) npeacrasiser
COOOM HE YTO MHOE, KAK KOPPEIAITUOHHOE
cooTHomeHue Konbpyka, OTIIOKEHHOE B BOHHBIX
JIOTAPU(PMHUUECKUX KOOPAUHATAX, U OTPAXKAET
33BUCUMOCTD KO3(PPUITUEHTA THIPABIUYECKOTO
TPEHUA OT YUCaa PefiHONbICA.

Pemas ypasHeHuUe (3) OTHOCUTEJIBHO A,
MO>KHO BBIPA3UTh (PYyHKIIHIO, KOTOPAS TIO3BOJIUT
MHOCTPOUTDb 3AaBUCUMOCTB 3TOT'O KO3 (PUITHEHTA
OT TAKUX CBOUCTB KUJKOCTH, KAK IIJIOTHOCTD
U BA3KOCTB, KOTOPBIE ONPEJEIAIOT BETUYNHY
uncina Perinonpca. [lonyuyeHHBIN rpaduk (pHC.
2) OTpaXkaeT BEJIMYMHY BIUAHUA KAXKIOTO U3
3TUX (PAKTOPOB HA BEJIMYUHY I'H/IPABINYIECKOTO
CONPOTHUBJIEHUSA TP 33JAHHOM BHYTPEHHEM
auameTpe TpyOosl (38,5 MM) U TOCTOSHHOM PACXO/IE
SKUIKOCTH (2,65 11/C). I3 IpeICTaBICHHOTO IrPaduKa
MOJKHO CJIEJIATD BBIBO/, YTO YBEIMUEHUE TNIOTHOCTHU
pacTBOpPAa NPH HEU3MEHHBIX 3HAYEHUAX BAZKOCTH
MNPUBOAUT K YMEHBIIEHUIO TH/IPABIUYECKUX ITOTEPD,
TOI'/IA KAK YBEJIMYEHHE BA3KOCTH IPUBOAUT K UX
3HAYUTEIBHOMY POCTY.

B TO ke Bpems 60JIBIIOE BIUAHUE HA
KoappunuenT Japcu okaseiBaeT guamerp I'T,
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where 1 —is the Darcy hydraulic friction factor; p —is
the fluid density, kg/m? Lis the CT length, m; Q is
the volume flow rate, m3/sec; d is the tubing internal
diameter, m.

Darcy hydraulic friction factor depends on the
type and properties of the fluids used. Its magnitude
is affected by two non-dimensional parameters:
Reynolds number which determines the fluid flow
pattern and relative pipe surface roughness. With
these known values Darcy hydraulic friction factor
can be either determined graphically with Moody
diagram or estimated using the method of successive
approximations from Colebrook equation:

Vo Og[ 37d Re 2V 3)

where ¢ is the roughness of the pipe inside surface, m.

Moody diagram (Fig. 1) is nothing else but Colebrook
correlation ration put on a log-log grid and reflects the
dependence of hydraulic friction factor on Reynolds
number.

A
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i
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Pucynox 1 - 3nauenue noagwuuueuma
2UOPABIULECKOZ0 MPEHUS ONA HCUOKOCIETE
pa3auunoii 6asxocmu

Figure 1 - Hydraulic friction factor for fluids
ofgvarious viscosity

When solving the equation (3) in relation to A, we
can express a function which will make it possible
to plot this coefficient versus such properties of the
fluid as density and viscosity which determine the
magnitude of Reynolds number. The resulting diagram
(Fig. 2) reflects the effect of each of these factors on
hydraulic friction at a given pipe diameter (38.5 mm)
and a constant fluid flow rate (2.65 1/sec). From the
provided diagram it can be concluded that increase
in the compound density at a constant viscosity leads
to reduction in hydraulic losses whereas increase in
viscosity leads to their significant growth.

At the same time Darcy factor is greatly affected

by the diameter of CT which is accounted for when
determining both the roughness and Reynolds number



KOTOPBIY YYUTBIBAETCS IIPU ONPECIEHNUH KAK
LIEPOXOBATOCTH, TAK U YUCJId PeriHOMB/CA,

U OO'bEMHBIN PACXO]] JKMUJIKOCTH, ONIPEACIISIONI NI
€€ CKOPOCTh.

IIpoaHaIn3UpPOBAB IPEACTABJIECHHBIN HA PUC. 3
rpaguk 3aBUCUMOCTHU A (Q, d) [11s1 BOABI
(p=1000 kr/™? u= 0,001 ITasC), MOXKHO CAEIATH
BBIBOJ] O TOM, YTO YBEJIMUYEHHUE PACXOAA XKUJKOCTHU
BEJET K IIOCTENIEHHOMY CHUXKEHUIO KO3(phpunuenTa
Japcu, HO IPU 3TOM YBEJINUYUBAIOTCSA IOTEPHU
JlaBJICHUS B cUCTeME. [IpryeM B O6IACTH BBICOKUX
PACXOJ0OB JOCTUTAETCS TAKOE €T'0 3HAUYEHUE, ITOCTIE
KOTOPOTO NPHU JAAJBHEUIIEM YBETUUYEHUU PACXO/A
JKHUJIKOCTH KO3(P(PHUIIUEHT THIPABINYECKUX TIOTEPD
NPAKTUYECKU HE U3MEHAETCSA. BEIMYMHA TAKOrO
KPUTHUYECKOT'O 3HAUYEHU S PACXO/]A 3ABUCUT OT THUIIA
JKHUJIKOCTH U €€ CBOUCTB, 4 TAKXKeE OT gruaMmeTpa I'T, HoO
HN3-32 HEJOCTATOYHOM MEXAHUYECKOU IPOYHOCTH
TPYOBI JOCTHYD TAKOI'O PACXO/d BO BpEM S
MPOBEJICHUA ONIEPALIUN HA CKBAKUHE IPAKTUUECKHU
HEBO3MOXKHO. B TO € BpeMsd YBEINYEHHE JTUAMETPA
MPU MAJIBIX OOBEMHBIX PACXOAAX (/11 BOLBI — MEHEE
1 71/C) IPUBOJAUT K YBETUYEHUIO KOI(P(PUITHEHTA
TUPABIMYECKUX NOTEPD, 4 IPU OOJIBIINX PACXOJAX
Ha6II0/1A€TCSI OOPATHASI 3ABUCUMOCTb.

Ha pucyHKe 4 MOKa3aHa 3aBUCUMOCTb U3MEHEHU
TUPABIMYECKUX IOTEPD JABJIEHUA OT O6BEMHOIO
pacxoja v IMJIOTHOCTH *KUAKOCTH IIPH IOCTOAHHOM
BA3KOCTH U IUaMeTpe TPyOrL M3amenenue
pacxoja JKUAKOCTH OKA3bIBAET OOBIIEE BIMAHUAE
Ha BEJIMYMHY ITOTEPD JABIEHUA B CUCTEME 110
CPaBHEHUIO C U3MEHEHUEM ITNIOTHOCTHU. Takxe
MOKHO KOHCTATHPOBATD, YTO IPU OOJIBIINX
3HAYEHUAX IVIOTHOCTH JKUJKOCTH YBETUYUBAETCS
BJIMSTHUE PACXO/14 HA KOHEYHOE 3HAYEHHE ITIOTEPD
JIaBJIEHUA B CUCTEME.

INoTepu AaBIEHNA B MECTHBIX CONIPOTHUBIIEHUAX
OIPEAEAIOTCA YPABHEHUEM [4]:

AP, = (€))

rae & — K03 PUITUEHT MECTHBIX COIIPOTUBJICHUI.

Pemas ypasHenue (1), c yaetom (2) u (4)
MOJIYYAEM CJIEAYIONIEE BBIPAXKEHUE, ONTHUCHIBAIONIEE
pacnpeneseHuE JaBJICHUN B LUPKY/IALMOHHON
CHCTEME KOJNTIOOUMHTOBOM YCTAHOBKHU:

8pLQ | 8
o + 2 —peH,, o)

P,~P,=]

rae H . — rny6una cnycka I'T B CKBaXKUHY, M.

W3 1aHHOTO ypaBHEHUS BUJHO, YTO Ha
JaBJIEHUE HATHETAHU A OKA3BbIBAIOT BIMAHUE
IUIOTHOCTD MPOKAYUBAEMON XKUJIKOCTH, OOIas
JunHa, fuaMeTp I'T, a Tak:ke r1yOrHa €€ CIIyCKa B
CKBAXUHY, PACXOJ, ’KUJIKOCTH, KOMIIOHOBKA HM34
I'T 1 BeIMYnHA THAPOCTATUYECKOTO IABIECHH .
[TpryeM ecnu THAPOCTATHYECKOE AABJICHHUE
MIPEBBICUT CYMMAPHYIO BEJIMYUHY ITIOTEPD, TO
paBasd 9aCThb YPABHEHUA IPUMET OTPULIATEIBHOE 4
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Volume flow

te—f Koa(hHUIMEHT IM/PABINYECKOTO CONPOTHBICHUS
aea—4_Hydraulic friction factor

L
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=
©)
@)
—
)
Z.
am
Q
83
=

BazkocTs, [1a'c
Viscosity, Pa’sec
[I10THOCTB, KI/M?

Density, kg/m’

Pucynox 2 — 3a6ucumocnms u3menHenus
KodPPunuenma 2uoPaGaIULECcKoz0 COnPOMUENEHUA
OMm NAOMHOCIU U BAZKOCMU Hcuokocmu ). (p, 1)

Figure 2 — Dependence of the bydraulic friction factor
onthe fluid density and viscosity ). (p, 1L

s Koa(duiuent rujipasiyeckoro ConpoTUBIeHUs
E Hydraulic friction factor

Buyrpennuii
auamerp I'T, MM
CTinternal
diametr, mm

Pucynox 3 — 3asucumocms usmenenus
KoapPpunuenma 2udPasauuecKo2o CoOnpomuIeHus
0om 006emMH020 pacxoda u ouamempa mpyost . (Q,d)

Figure 3 - Dependence of the h%draulic friction factor
on the volume flow rate and tubing diameter . (Q,d)

Iorepu gasnenus, MITa
Pressure losses, MPa

JOGBEMHBL PACXOZ, 1/c -
lume flowrate, I/sec

EROD
TI10THOCTB, KI/M?
Density, kg/m?

Pucynox4 — 3aeucumocms usMeHeHusn
2uopasaruueckux nomeps 0asnreHus om 00seMHo20
pacxoda u nromuocmu cuoxocmu P (Q, p)

Figure 4 — Dependence of the bydraulic pressure losses
on the volume flow rate and fluid viscosity P (Q, p)

and volume flow rate which determines its velocity.

After analyzing the dependence diagram A (Q, d) for
water (p= 1000 kg/m? u=0.001 Pa-sec) in Fig. 3, it can
be concluded that increase in the fluid flow rate leads
to gradual reduction in Darcy factor while pressure
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3HAYEHUE, T.€. IEPECTAHET BBIIIOIHATHCS YCIOBUE
MPOKAYUBAEMOCTU.

Taxum 06pa3oM, MOKHO BBIJICJIUTh 'PDAHUYHbBIE
YCJIOBUS AJ151 BBIOOPA ONTHUMAJIbHBIX TAPAMETPOB
TEXHOJIOTUUECKUX IPOLIECCOB, CBA3AHHBIX C
OPOKAYUBAHUEM XKUIKOCTU yepes I'T, ucxons us
HEOOXOIMMOCTU OOECTIEUEHU HEPA3PBIBHOCTH
MMOTOKA (AP > P ) IO HUKHEH I'PAHUIIC U YCJIOBUS
COXPAHEHMS IPOYHOCTH TPYOBI (AP <P ) —110
BEPXHEN. 3HAA 3TU OI'PAHUYEHUS, MOXHO IIPU
HM3BCCTHBIX 3HAYCHHUAX IIJIOTHOCTH U BA3KOCTHU
JKHUJIKOCTH, 4 TAKXKE PEKHUMA TEUEHU S, KOTOPBIA
B YCJIOBHAX MaJIOTO MIPOXOJHOI'O CEYEHU OYIET
ABIATBCA JTAMUHAPHBIM TOJIBKO ITPHY OYCHDb
MAJICHBKHX 3HAYCHHUAX PACXOJ4, BBIZICTIUTDH
ONTHMAJIBHYIO OObEMHYIO CKOPOCTD 3aKA4YUBAHUS,
KOTOPAsI CO3A4ACT Hanubosee 3(PPEKTUBHBINA NTEPENA]]
JIaBJICHUS HA 3200€ JJI IPOBEJECHUS KOHKPETHOM
TEXHOJIOTUUYECKOM ONEPAIINH.
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losses in the system increase. Furthermore, in the area
of high flow rates it reaches the magnitude after which
the hydraulic loss factor with further increase in the
fluid flow rate practically remained unchanged. Such
critical magnitude of the fluid flow rate depends on
the type of the fluid and its properties as well as on the
diameter of the CT; however, due to the insufficient
mechanical resistance of the pipe it is practically
impossible to reach such flow rate during well
operations. At the same time increase in the diameter
at low volume flow rates (less than 1 I\sec for water)
leads to the increase in the hydraulic friction factor and
areverse relation can be observed at high flow rates.

Figure 4 shows the dependence of hydraulic
pressure losses on the volume flow rate and the fluid
density at a constant viscosity and diameter of the pipe.
Changes in the fluid flow rate have greater effect on the
magnitude of pressure losses in the system compared
to changes in the density. It can also be stated that at
high values of the fluid density the flow rate has greater
effect on the final value of pressure losses in the system.

Pressure losses at local resistances are determined by
the equation [4]:

8’
APMC = _7%4_ > (4)

where & is the local resistance factor.

By solving the equation (1) with account for (2) and
(4) we obtain the following formula which describes
the pressure distribution in the circulation system of
the coiled tubing rig:

8pLQ"  8cpQ¥ oH

P,—P =1 P 2ar P& ©)

where H_ is the CT running depth, m.

From the above equation it is clear that the injection
pressure is affected by the injected fluid density,
the total length, the diameter of the CT as well as its
running depth, the fluid flow rate, the CT bottom-
hole assembly and the magnitude of the hydrostatic
pressure. Furthermore, if the hydrostatic pressure
exceeds the overall losses, then the right-hand side
of the equation will assume a negative value, i.e. the
condition for pumpability will not be fulfilled.

Thus, we can single out the boundary conditions
for choosing the best process flow parameters related
to the pumping of the fluid through coiled tubing
based on the necessity to ensure flow continuity
4P >P, ) for the lower boundary and pipe strength
retention (4P <P_ ) for the upper boundary. Being
aware of these limitations and knowing the density
and viscosity of the fluid as well as the flow pattern
which under the conditions of a low run-in clearance
will be streamlined only at very low flow rates, we can
determine the best volume injection rate which will
create the most efficient pressure differential at the
bottom-hole to perform a specific process operation.
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bHbIX

H.3. JEHHUCJIAMOB, I1. TEHUCJIAMOBA, Y(bHMCKHI FOCYyZapCTBEHHBIN He() TAHOM TEXHHIECKH I YHHBEPCHTET;

P.M. EHUKEEB, OOO bamrHedT1h-J06s19a> HIAY «dekMarymHedTp»

UHAMMWYECKHUHN U CTATUYECKUNA YPOBHU B

HEePTEAOOBIBAIONIUX CKBAXKMUHAX OIPEACTSIOT

C IIOMOIIBIO 3XOJIOTUPOBAHUS MEKTPYOHOTO

POCTPAHCTBA, TO ECTb O INTYOMHE YPOBHSA CYIAT

10 BDEMEHU IIPOXOXKICHU A 3BYKOBOU BOJIHEI [2].
MeTo[ ABJISIETCSI OCHOBHBIM B HE(PTEOOBIBAIOMICH
OPOMBIIIEHHOCTU, HO UMEET HECKOJIBKO
HEJJOCTATKOB. BO-NIEPBLIX, TPU HEAOCTATOYHOM
JIABJIEHNU B CKBAKMHE [|JIsI U3MEPEHUS yPOBHS
HEOOXOAMMO BBIITYCKATDH B ATMOCHEPY MEKTPYOHBIH
ra3. Bo-BTOPBIX, CKOPOCTb IPOXOK/IEHUS 3BYKOBOM
BOJIHBI U, KAK CJIEJCTBUE, TOUHOCTb U3MEPEHNH
3aBHCAT OT KOMIIOHEHTHOI'O COCTABA HE(PTAHOTO ra3a
B MEKTPYOHOM IIPOCTPAHCTBE. DTA MHPOPMALIUA
HOCHT HA IPOMBIC/IAX YCPEJHEHHBIN, 4 HE
MNOCKBAXKUHHBIA XAPAKTED, YTO NPEAOIPEAETIAET
HEKOTOPYIO CUCTEMATUYECKYIO ITOIPEITHOCTD
U3MEPEHUMN.

IIpsMBIE CTIOCOOBI U3MEPEHUS TOJNIOKEHUS YPOBHSA
JKHJIKOCTH B CKBAXKUHE OCHOBAHBI HA CYIIECTBEHHON
Pa3sHUIIE B CBOUCTBAX MOIIYTHOI'O HEPTAHOIO I'a3a,

C OTHO¥ CTOPOHBI, U JKUJKOCTEN: HE(PTHU U BOJIBI —

C IpyTror. Pabora reoprusnydecKkux BI1aromepoB u
IJIOTHOMEPOB OCHOBAHA HA PA3HUIIE INIOTHOCTH
(PIIONOB, UX AJIEKTPHUYECKOTO CONNPOTHUBIEHUA U
JUINIEKTPUYIECKON NPOHUILIAEMOCTH [3]. I[IpumepnO
O TAKOM JK€ CXeEME padoTaeT ypoBHEMED [4], B
KOTOPOM I'€HEPATOP AKYCTUYECKOT'O CUTHAJIA
CITYCKA€TCA HA CKPEOKOBOM MPOBOJIOKE U
(PAKTUYECKH ITOKA3BIBAET MOMEHT CBOETO
BXOK/JIEHUA I1IO/] YPOBEHD XKUAKOCTHU. [IprBeIeHHBIE
CIIOCOOBI OIIPEJEJICHUS YPOBHS TPEOYIOT
pasrepMETU3ALMHU MEXKTPYOHOTI'O IPOCTPAHCTBA
WJIU IPUMEHEHU ST MAJIOI'A0APHUTHOI'O IYyOPUKATOPA
C IPHUCOEIUHUTENBHON pe3b60ii Ha M 40, KOTOPBINA
MOK4 HE BBIITYCKAETCA B 3aBOACKOM UCIIOJTHEHUNU.

Pacnionoxxenne n3aMepuTENIbHBIX YCTPOUCTB —
JATYUKOB PA3JIMYHOIO HA3HAYEHUA 110 CTBOJTY
CKBaKMHBI HA CTA1ITMOHAPHOI OCHOBE — ABJIAETCA
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UH(POPMAMOHHOM COCTABJISAIONICH «YMHBIX>
CKBAXMH. B cTarbe [5] npeaaraeTcs JaT4uku
JABJIEHUA U TEMIIEPATYPBI PACTIONOXKHUTD HAIIPOTUB
NPOAYKTUBHOTO IJIACTA JJ1A IOCTOSTHHOI'O
MOHMTOPHHI'A KOJTMYECTBEHHBIX U KAYECTBEHHBIX
IAPAMETPOB PAOOTHI KAXKA0I'O OOBEKTA B CKBAKHUHE.
[To n306peTEHUIO [6] TPEIOKEHO AHATIOTUIHBIC
JATYUKU PACIIOIOXKUTD B JIIOOOI 30HE CKBAKIHBI /1151
MOJIy4EHUSI JOCTOBEPHON HH(POPMAIINN U IPUHSATUSA
OIIEPATHUBHBIX PEIICHUH IO CKBAKHHE.

B nacrosieit crarbe npearaeTcs ¢ IOMOIIbIO
TAKHUX JJATYUKOB OIIPEJEATD B IOCTOSIHHOM PEXXHUME
BAKHEHIIYIO XaPAKTEPUCTHUKY JCHCTBYIONICH
CKBA’KMHBI — JUHAMHUYECKU yPOBEHD KUJIKOCTH B
CKBA)KHHE.

B CKBa)XMHY OT €€ yCThs JJO INTYyOUMHHOT'O HACOCA
WU €T0 32605 pa3MeNaioT 6GpOHUPOBAHHBIHN KA0O€Ib,
Ha KOTOPOM YCTAHOBJIEHBI HA PABHOM PACCTOSIHUU
JPYT OT Apyra O BEPTUKAJIBHOM COCTABJIAIONICH
CKBA>KHHBI CTAIITHOHAPHBIE JATUYUKH JJABJICHUSL
HHpopMaIUsA OT JATYUKOB B IIOCTOSHHOM PEKUME
BPEMEHM C 33JJaHHOHU 4aCTOTOM NEPENACTCA HA
crannuio ynpasienus (CY) ckBakuHbL. KonTposiep
(CY) npousBOAUT CIAEAYIOUYIO OOPAOOTKY JAHHBIX:
HAaXOAUT YPABHEHHUE 3aBUCUMOCTH JABJIEHUS OT
BEPTUKAJIBHOM INIYOUHBI CKBA’KMHBI 1O JTAHHLIM
MIEPBBIX [IBYX JATYUKOB, ITOCJIENOBATENBHO JOOABIIAET
B PACYETHYIO 0a3y JAHHBIX HH(POPMALIUIO IO
JABJICHHUIO IO CJIEAYIONIUM HIDKE JATYHUKAM JIO TEX
0P, ITOKA KO3(MPPULIUEHT KOPPEIALINU IMHEUHON
33aBUCHMOCTH JIABJIEHUS OT INTYOUHBI CKBAKUHBI
He NIOHU3UTCA. MH(MOpMALTH OT 3TOTO JaTYUKA,
MOHU3UBIIETO KOA(PDUITUEHT KOPPEIALIHU, U
HAXOJAMINXCA HUXKE UCIIOIb3YETCS 151 PACYETA
YPAaBHEHU BTOPOU JIMHEMHOM 3aBUCUMOCTH, 4
HMMEHHO: 3aBUCHMOCTH Y2KE TUAPOCTATUIECKOTO
JABJIEHUS OT BEPTUKAJIBbHOM INTyOMHBI CKBAXKUHBI.
YPOBEHB CKBA’KMHBI OIPEJENAECTCA KAK TOYKA
MEPECEUYEHUS IBYX MOYUYCHHBIX IPSAMBIX JIUHUH,
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1 0 0,800 - - - -
2 100 0,809 2 1,0000 =
3 200 0,819 3 0,9995 =
4 300 0,829 4 0,9997 -
5 400 0,839 5 0,9998 =
6 500 1,119 6 0.7350 - -
1 — KONOHHANUPIMOBLIX MPYE 7 600 DD 2 £0000
2 — mexncmpyoHoe npocmparcmeo CKEaANCUHbL
Ly0HOe POCHp 8 700 2520 3 09999
3 — anyoumnmslii Hacoc
4 — ounamuueckuti yposers 9 800 3212 4 0,9999
(casoxncuoxocmmnoil pasoe)
5 — damuuxis OaeieHius 10 900 3,927 5 0,9999
0 — OpOHUPOBANIbILL KADENb CBA3U ) 1 - 4647 6 0,9999
7 — cmanyus ynpasierus CKAICUHOLL

Pucynox 1 - Jamuuxu 0aéareHus 011 nOCmOAHHO20

KoOHmpoasn duuamuuecnozoypoeuﬂ CK8aMNCUHbL

IPAMOJIMHENHOMN 3aBUCUMOCTH. JIOT'MYHO, 9TO O
JBYM TOYKAaM UCKOMBIA KO3(PPHUIIUEHT paseH 1,0.

XAPAKTEPUIYIOIINUX 30HY MOMYTHOI'O HEMPTIHOTO 2. JIoGaBi€eHME K 3TUM JJBYM TOYKAM UH(POPMALTHN
ra3a u XKUJAKOCTHOM 4aCTHU MEXTPYOHOTO O TPETBEMY JATUYUKY HE3HAYNUTEIBHO CHAXKAET
IIPOCTPAHCTBA. ko3 punment R 1o 0,9995.

CxeMa PACIIOIOXKEHU A JATYUKOB JABJICHUSA B 3. TlpucoeayHEHHE K 0a3€ JAHHBIX MH(MPOPMAIIUU
MEXTPYOHOM IIPOCTPAHCTBE HE(PTEAOOBIBAIOIICH MO HMKEJIEXKAMUM JATYUKAM JJIATCA 10 TEX
CKBA’KUHBI IIpUBEEHA HA pUC. 1. laTyuKu 5 0P, ITOKA KO3(P(PUITUEHT KOPPETALINUA HE
PACIIOJIOKEHBI HA JIUHUU CBA3H (Ka6€ee) MOHU3UTCs, HATIpUMeED, HA 10% u 60j1e€e OT CBOEN
PaBHOMEPHO IO BEPTUKAIU, HATPUMED, YePEe3 NEPBOHAYAIbHOU BeJIMYUHBL [10 IpuBeieHHOM
Kaxable 100 m. CKBAKUHE apaMeTp R cHM»KaeTcs 4O BEJIMYMHbI

PaccMOTpHM peanu3anuio Cnocob6a Ha JAHHBIX 0,7350 (1a 26,5% oT panHeit BeandnHb B 0,9998)
YCJIOBHOM CTAH/IAPTHOU HEPTETOOBIBAIOMICH ocJie OOABACHUS B 643y JAHHBIX BEJIMYHHBI
CKBaKMHBI C BEDTUKAJIBHBIM CTBOJIOM M HACOCOM JABJIEHM IO IIECTOMY AATUYUKY HA [NTYyOUHE
Ha m1yorHe 1000 M. Ha kabeie CBA3U PACIIONOKEHDI 500 M. C 3TOro MOMEHTA KOHTPOJIJIEP O6PA3yeT
11 [aTYUKOB JaBJICHU, 10 KOTOPBIM Ha HOBYIO HH(POPMAITUOHHYIO 643y C TAKOH XK€E
OIIPEAEJIEHHBIN MOMEHT BDEMEHU KOHTPOJLIED UHTEpHpeTAUE JaHHbIX: pacyeT rmapamMerpa R
MOJIYY4ET CJIEAYIOMYIO NTH(POPMALIUIO MO AABJICHUIO U YPABHEHUA IPAMOM JIMHUH.

B CTBOJIE CKBaKMHBI (TA0. 1). 4. TIo JaHHBIM IEPBBIX MATU JATUUKOB, TO €CThb

KoHTposiep CTaHIUN yIIPABJICHUSA

UHTEPNPETUPYET JAHHBIE IPHUBEJEHHON TAOIUIIBI TTO

JIABJICHUIO U INIYOUHE CJIEIYIONIUM OOPA30M.
1. T1o JaHHBIM HIEPBBIX ABYX TOYEK (JATYUKU HA

ryouHe O 1 100 M) B HOJIE KOOPAWHAT «ITTyOUHA
— IaBJIEHHE» METOAOM HAUMEHBIINX KBA/IPATOB
MPOBOAUTCS NPAMAs TUHUSA, XaAPAKTEPUIYIOMAS

043y JAHHBIX HAWIYYIIIUM 0OPA30M, U

OLIEHUBAETCS KO3(M(PULIMEHT KOppenanuu R sroiP

JIO 1aTYMKA, CHUKAIOIIETO KOI(PPUILIUEHT
KOppenanuu, 0opasyercs 6134 JaHHbIX:
Inybuna H,m: 100 200 300 400 500
Jlaenerue P,MIIa: 0,800 0,809 0,819 0829 0,839,
10 KOTOPOI OIIPEJEIACTCA YPABHEHUE
OPSAMOJMHENHON 3aBUCUMOCTH JJABJIEHUA OT
IJIYOUHBL DTA 3aBUCUMOCTDb XaPAKTEPUIYET
ra30BYIO (pa3y CKBAKMHBI B MEXXTPYOHOM
OPOCTPAHCTBE:
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P, =0,0001:H+0,7996. M

5. AHaJIOIrMYHOE YPABHEHHE KOHTPOJIED IIONIYYaAEeT
O JAHHBIM JATYUKOB, HAXOASAIIUXCS B
JKHJIKOCTHOH (PA3€ MEKTPYOHOI'O IPOCTPAHCTBA
CKBAXKUHBL 1151 3TOro (POPMUPYETCS BTOPast 6432
JIAHHBIX:

Inybuna H,m: 500 600 700 800 900 1000
Jasnernue PMIa: 1,119 1,815 2,520 3,212 3,927 4,647,
VpaBHEHUE IPAMON JIJIS dKUAKOCTHOU (Pa3bl
UMEET BUL:

P oine=0007-H-24127. @)

6. JIBe MPsIMBIC IMHUU [IEPECEKAIOTCSI TOJBKO B
OJHOU TOYKE — HA 'PAHULIE I'A30BOU U KUJKUX
a3 CKBaXKUHBI (PUC. 2). [IJ1 HAXOXKICHUS
KOOPJUHAT 3TOH TOYKHU HEOOXOJUMO
KOHTPOJUIEPY NPUPABHATD IIPABBIE YaCTU
ypaBHeHu 1 u 2. TTocneayomee pemeHmue 3Toro
PAaBEHCTBA JAET INTyOHHY I'A30KHUJKOCTHOT'O
pasjesia Wik YPOBHA JKUIKOCTH B CKBAXKHUHE:
H.,.= 465,5 m:

0,0001-H + 0,7996 = 0,007-H — 2,4127.
Otkyna: H=H,  =4655m.

H

= 0,007x- 24127
/! LET R0

¥ = 0,0001x + 0,790
R = 0,990

aa CRTIRY i i s L

F ¥

Pucynox 2 — Onpeoenenue ypoeHa I CuoKocmu 6
cKeadicune

IIpuBEAECHHBIN IPUMED MOKA3bIBAET, C KAKOU
JIOCTATOYHOMN 3(PPEKTUBHOCTBIO PEMIACTCS
BaXKHag UH(POPMALIMOHHAA 3a4a4a. [Ij19 3Toro
JIOCTATOYHO PACTIONIOXKUTE IO JJJINHE CKBAKUHBI
JATYUKH JABJIEHUS 1 KOHTPOJIUPOBATD CTENIEHD
OPAMOIUHENHOCTH 3aBUCHMOCTH JJABJIEHUS OT
BEPTUKAIBHON COCTABJIAIONIEN CTBOMA CKBAXKHUHBI.
B kaueCcTBE KPUTEPUS HAMU BBIOPAH KOI(POUITUEHT
KOPPENALUU 3aBUCUMOCTH, KOTOPBIA 9yTKO
pearupyeT Ha PE3KOE MOBBIIIEHUE AABICHU IPU
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HAXOX/JICHUH JATYHUKA JABJICHUS B )KUJKOCTHOU (paze
(HUKE YPOBHS XKUJIKOCTH).

BbIBO/Ib!

1. Pacriosio’keHHEe HECKOJIBKUX JATYUKOB
JIABJIEHUS U TEMIIEPATYPHI IIO CTBOJY CKBAXKUHEI
MO3BOJISAET JUATHOCTUPOBATD OJIOKEHUE YPOBHSA
JKHUJIKOCTU B CKBAXKUHE B IOCTOSIHHOM PEXUME
6€3 IPUBJICUYECHUS IEPCOHAIA IPENIPUATHINA.
[Ipennoxen cnocod UHTEPNPETALIUU NOCTYITAIOMEH
C IATYUKOB JIaBlIeHN S HH(POPpMALH. CIIEKEHUE 3
KO3(P(PUILTMEHTOM KOPPEALIUU NPSIMOITHHENHOM
3aBHCUMOCTH PACHIUPAIOMENCA 6A3bI JAHHBIX JAET
O6'BEKTUBHYIO OLIEHKY ITOJIOXKEHHU A T'A302KUTKOCTHOTO
paszena. B yCIOBUAX CKBAKUHBI CYIIECTBYET
6onpmas guddepennuanus GarougoB 1o
IUIOTHOCTH, ¥ 3T4 MH(POPMAITMOHHASA COCTABJIAIONAA
HCIIOJIb3YETCA JJ15 ONIPEACTIEHM S TTOJIOKEHU A
Ta30KUJKOCTHOT'O PA3/ENd B MEXKTPYOHOM
IPOCTPAHCTBE.

2.TloHATHE «<UHTENNEKTYAIbHAA CKBAXKUHA» OBLIO
BBEJICHO B HAYYHO-TEXHUYECKOU JIUTEPATYPE KAK
MEPCHEKTUBA PA3BUTHUA CKBA)KUHHOM JOOBIYN HEPTH
U PALUMOHAJIBHOM Pa3padOTKU MECTOPOXKICHUN
HedTH. CerofgHs 3TO NOHATHE IPHUOOPETAET
NPAKTUYECKHUE YEPTHI B BUJIE ITOI'PY’KHOM
TEJIEMETPHU HA CKBAKUHAX, OOOPYIOBAHHBIX
YCTAHOBKAMH 3JIEKTPOLIEHTPOOEKHBIX HACOCOB.
B crarbe npuBeeH NPaKTUIECKUI IPUMEDP
Pa3sBUTHUA BHYTPHUCKBAKMHHOM TEJIEMETPHMN.
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HHHOBAWHOHHOE O50PYA0BAHHE

KOMMAEKT OBOPYAOBAHUA ANA HAMMPABAEHHOIO
KOATHOBUHIOBOIo BYPEHUA

an‘ﬂ.HE3Ha'-I'EH AAA YNPABAREMOTO NrOPH30OHTaALHOTO
M HAaKAOHHO-HaNpPaBAEHHOTO BypeHWA CKBaXWH,
B TOM YMCAE B YCAOBHMAX AENPECCHW Ha NPOAYKTUBHbIW NAACT.

B cocraB KOMNAEKTa BXOAWT cHecTeMa HanpasaeHHoro bypenus (CHB) ¢ kabeAbHbIM
KaHaAOM CBA3H B UCMOAHEHHH T6 MM uAK 89 mm.

CHbB Bkawyaer:

* HasemHoe obopypoBaHue;

* KOMMNOHOBKY HU3a OYPMALHOW KOAOHHBI;
« nporpammHoe obecneyeHue.

CHbB no3Boaser:

* OCYLWECTBAATb NPOBOAKY CKBaXXUH C BbICOKOM
MHTEHCHBHOCTLIO Habopa KPUBU3HDI;

* OCYLWECTBAATb NPOBOAKY CKBaXXHH NO NAactam
MAaAOH TOALLMHbI C BLICOKOH TOYHOCTLIO;

* ONTUMH3UPOBATL TPAEKTOPHIO CKBAXHHbI;

* MOAyYaTb AaHHbIE C 32007 B peXxume

peaAbHOro BpeMeHH.

Mpeumywectea KoaTioOuHroBoro Gypexus:
* YBEAMYEHHE MEXaHUYECKOW CKOPOCTH NPOXOAKM;

* cTabMABHOCTL NAPaMETPOB AENPECCHM BCAEACTBHE HENPEPLIBHOCTH Npouecca byperus;
* COXpPaHEHWE KOAMEKTOPCKUX CBOMCTB NPUCTBOALHOMW YacTH NAACTa;

* BbICOKWIA YpOBEHb NPOM3BOACTBEHHOH M 3KOAOTHYECKOI DesonacHoCTH;

* BLICOKafA CTeneéHb aBTOMaTH3IalMK ﬁ]fp'EHHFI.

Ten. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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AHHOTAITUU JIOKJIA/IOB, O3BYYCHHBIX
Ha KOH(EPEHIINU U BBICTABKE

SPE/ICOTA — 2014 110 KOITIOONHI'Y
1 BHYTPUCKBAXKUHHBIM PA0OTAM

SPE/ICoTA Coiled Tubing
& Well Intervention Conference
& Exhibition 2014 Abstracts

Konugpeperyus i 6b.cmagia 1o KoamroouUnzy u 1Y mpUCKEANCUHHBIM DAdOMAaAM
npoxoouna 8 Byoneroce, uimam Texac, CIIIA, ¢ 25 no 26 mapma 2014 200a. Dmo
edxnce200Hoe coovimite Obl10 OPaHU308aHO OOUECINBOM UHICEHEPOB-HEePIMAHUKOB
(SPE) u Accovyuanjueri cneyuaiicimos 1o KoamioOUH206bIM 1MEXHOJIOZUAM U
8HYymMpucKeaNcurHHovim padomam (ICoTA).

boznee 1800 npogpeccuonaiios nocemunu oamroe meponpusmue 6 2013 200y. Bce
KOHDepeH-Cmerobl mo20a Obljitt NOJIHOCMBIO PAcnpoOarsl. Bmeponpusamuu mexyu,ezo
200a NPeocmasieHo MHo20 OOKAAO008, OCECULAIOULUX OOCTUNICCHUS, UHHOBAUUOHbLE
peuterus, npaxkmux U pererius 08 )y e npouU3800UMeIbHOCHIU 60 8CEX
cexmopax uro)YCmpuu, BKN0UAA PeteHiss 8 00NACHIL OXParbL MPYoda, KAOeabHbLX U
KaHamHoLx pabom, Hacocroti sxcnyamauuut, KPC, I'PI1 u konmrobunza (Ha cyue i Ha
utenvge).

Kypran Bpems konmrobunza» npeocmasniaent Bauem) EHUMAHUNO AHHOMAUUU
Hauoboee UHmMepPecHsvlx O0KAA008, COeNAMHHbIX 60 8pems Kongeperuu i 8b1CmasKit
SPE/ICOTA — 2014 1o Konmiobun2) U 6HYMPUCKEANCUHHBIM DAOOMAM.

The Coiled Tubing & Well Intervention Conference & Exhibition took place in The
Woodlands, Texas, USA on March 25-26, 2014. The annual event was organized by the Society
of Petroleum Engineers (SPE) and the Intervention & Coiled Tubing Association (ICOTA).

More than 1,800 professionals attended the 2013 event, which featured a bigh-quality sold-
out exhibit floor. This year the activity will generate a diverse range of presentations that
cover innovative solutions, practices, and performance improvements across dall sectors of
the industry, including HSE, electric line, slick line, pumping services, hydraulic workover, and
coiled tubing for both onshore and offshore.

Coiled Tubing Times presents the abstracts of the most interesting reporis made during the
SPE/ICOIA Coiled Tubing & Well Intervention Conference 2014.

1. UcrIOTb30BaHHE KOJITIOOHMHTA B CKBAKHHAX C 1. CT Extended Reach: Can We Reach
OOJIBIIIM OTXOJOM OT BEPTHKAJIHN: MOKHO JIH €IIIe Farther?
YBEJIHYHUTH ITyOHHY IPOHHUKHOBEHHA? Ken Newman, Patrick Kelleher

Ken HeromaH, Ilarpuk Kanaxep (KNewman Engineering); (KNewman Engineering); Ed Smalley (NOV
A, Cmosnau (NOV CTES) CTES)
AHHOTAITHA Abstract

BO3MOXHOCTD IPOBEAECHUS ONIEPALIUN B CKBAKHMHAX C The ability to perform extended reach
OOJBIINMU OTXOAAMH 320051 OT BEPTUKAJIU IPU TOMOIIHU operations with coiled tubing (CT) has become
ru6ko Tpy6e! (I'T) nprobdpeTaeT BCe GOIBIIYIO BAXKHOCTD B increasingly important in recent years as a
THOCJIEAHUE I'OJIbI B CBSI3U C TEM, YTO JIJIMHA TOPU3OHTAJIBHBIX result of the increased length of horizontal
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Y4aCTKOB CKBAXKUH YBEJIUYUBAETCA. [IpoBeieHnE
MHOI'oCTaAuHOro I'PI1 B rOpU30HTAIBHBIX CKBAXKUHAX
33494CTYIO TPEOYET UCMIOIb30BAHUS PA30YPHUBAEMBIX
MOCTOBBIX IPOOOK UJIH CKOJIB3AIMIUX MY(PT, KOTOPBIE 3aTEM
Pa3obypUBAIOTCA WM 33/ BUraloTcs npu nomomu I'T. TTo mepe
TOT'O KaK BO3PACTAET JVIMHA TOPU3OHTAJIBHBIX YYaCTKOB
CKBaKMH (MX HA3bIBAIOT «CKBAKUHBI C OOJIBIIUMH OTXOAAMU
OT BEPTUKAJIN»), 0OJIACTD JOocAraeMOCTH I'T Takke HEO6XOAUMO
YBEJINYHBATD. BypHUJIbHBIE TPYOBI MOT'YT IPOHUKATBD IIIYOXKE

B TOPHU30HTAJIBHBIE CTBOJIBI ITO CPaBHEHUIO ¢ I'T 13-32

HUX CIIOCOOHOCTHU BPAIATHCS (3TO YMEHBIIAET TPEHUE
CKOJIbKEHUS). HECTOCOOHOCTD KOJNITIOOMHTIA BPAIATHCS JJE/IAET
MIPOLECC YBETUYEHHU OOJIACTH €TO JOCATAEMOCTH JJOBOJIBHO
CJIOKHBIM.

B gaHHOM paboTe NPEACTABIEHA TEOPUS U PEZYIBTATHI
MOJIEJIMPOBAHUS, KOTOPBIE TO3BOJISAIOT ONIPEAECTNUTD
MAaKCHUMaJIbHYIO ITTyOMHY TOPU30HTAJIBHOU CKBA’KUHEL, B
KOTOpOM I'T MOXKET TOCTUYD 32605, IPEXKAE YEM HAUYHETCS €€
CIIUPAIEBUIHOE CMATHE. [IpeACTABIEHO TAPAMETPHUUECKOE
UCCIEN0BAHME 1151 L-OOpa3HON CKBAKHUHBL, KOTOPOE
MOKA3bIBAET BAJKHOCTD KA2KJ0T'0 U3 MMAPAMETPOB B YBETUYEHNH
o6nactu pocaraemocTtu I'T. Takoke B paboTe Npe/ICTaBICHA
KOHIEIIIN HOBOY KOMOMHHUPOBAHHOM KOJOHHHBI I'T o
HasBaHueM Extended Taper™.

2. Cixepyrouee MOKOJIEHHE JIEKTPOMEXaHHUIECKHX
IIOCAJZOYHBIX HHCTPYMEHTOB C INTAHHEM OT
AKKYMYJIATOPA IOBBILIAET HALEKHOCTD B YCIIOBHAX
BBICOKHX TEMIIEPATYP

Pou 36urtoBcku, Mycrada Ans-Byanu (Saudi Aramco);
J:xek Kinemenc, Marikia leHMoH, JxoHHH [JOyB, CKOT
Toppou (Halliburton)

AHHOTAIIHUSA

DINEKTPOMEXAHUYECKHUE IOCATOUYHBIE UHCTPYMEHTHI C
MUTAHUEM OT AKKYMYJIATOPA CYIIECTBYIOT y2KE MHOI'ME
TOZbI M IPOJOJIKAIOT PA3BUBATHCA. ITOCIEIHEE TOKOJIEHUE
MOCA/IOYHBIX UHCTPYMEHTOB IO3BOJISIET UCTIONb30BATh
PaCHIMPEHHBIE BO3MOXXHOCTU PA6OTHI C HAMSTBIO U
JIOTUKOU KOMaH]l, YTO OOECNEUYNBAET OOIBITYIO FTHOKOCTD
MPU IPOBEJICHUN BHYTPHUCKBAKUHHBIX PAOOT, 4 TAKXKE
MOJIHOE TIOHUMAHUE 3AIIUCAHHOI'O CKBA’KMHHOT'O COOBITHSL.
HMHCTPYMEHTHI TAKKE JJOIOJIHUTEIBHO OCHAIEHBI CUCTEMAMU
3AIIUTBL, KOTOPBIE O3BOJIAIOT PACIIUPUTD PAOOYUI TUATTIA30H
B OOJIACTD BBICOKUX BHYTPUCKBA)KUHHBIX TEMIIEPATYP. Bce
3TO NO3BOJAET O0JIEE HANEKHO U PEHTAOETBHO IPHUMEHATD
MOCA/JOYHBIE HHCTPYMEHTBI, OCHAIIIEHHBIE MEJIOYHON
AKKYMYJIATOPHOU 6aTapEEH, KOTOPBIE, KPOME BCETO IIPOYETO,
MOKHO Pa3MEIATh B CKBA)KMHE MHOXKECTBOM PA3THYHBIX
CIIOCOOOB.

JaHHas paboTa O3HAKOMUT BAC C HOBBIMU OCOOEHHOCTSIMU
3TUX U3BECTHBIX B UHAYCTPHUH UHCTPYMEHTOB. [IpUMeEpEI
MNPUMEHEHUS YCTPOHCTB, KOTOPHIE YIYYIIAIOT YIOOCTBO
IUTAHUPOBAHUA PA6OT U COOTBETCTBYIOT BCEM TPEOOBAHUSAM,
TAKXE OYyT IPEACTABICHBI B pAOOTE JIJISI HOATBEPKACHUS
LEHHOCTH 3TUX UHCTPYMEHTOB JIJIS1 HE(PTErA30BOH UHAYCTPHUH.

3. YBeIrnueHHue 00IACTH JoCATAeMOCTH I'T B HAKJIOHHO-
HAIIPABJIECHHBIX CKBA’KHHAX IIPH IIOMOIIH 3200 HOIO
JBHIATe/s

0. OvimoxyH u [I:x. lyoepT (Texaccruti
yrusepcumen A&M)

wellbores. Fracturing horizontal wells in stages
often requires the use of drillable bridge plugs
or sliding sleeves, which are drilled out or

slid with CT. As the length of the horizontal
section of a wellbore continues to be extended
(known as extended reach), the reach of CT
also needs to be extended. Drillpipe is able to
reach farther than CT due to its ability to rotate
(which mitigates sliding friction). The inability
of CT to rotate makes extending the reach more
challenging.

This paper presents the theory and modeling
which helps determine the maximum reach in
a horizontal well before helical lockup occurs. It
presents a parametric study for an L shaped well
which shows the significance of each parameter
in extending the reach. A new tapered CT string
concept referred to as “Extended Taper™”, is
presented.

72
=
©)
)
=
)
Z
am
Q
m
=

2. Next Generation of Battery Operated
Electromechanical Setting Tools Increases
Reliability at High Temperatures

Ron Zbitowsky, Mustafa Al-Buali (Saudi
Aramco); Jack Clemens, Michael Denmon,
Johnny Dove, Scott Gordon (Halliburton)

Abstract

Battery operated electromechanical setting
tools have been around for many years and
continue to evolve. The latest generation of
setting tools has allowed advanced memory and
command logic to be incorporated, providing
more flexibility in the intervention routine
as well as a thorough understanding of the
recorded downhole event. The tool also has
the added feature of a flasking system, allowing
a much greater operating envelope when
exposed to high downhole temperatures. This
makes the use of an alkaline battery powered
setting device, deployable via a multitude of
conveyance methods, a safer and more cost-
effective method.

This paper will review the new features and
designed uses of this industry respected tool.
Case histories with the device to complement
intervention needs and operational planning
convenience will be submitted to support the
inherent value added to the oil and gas industry.

3. Extending the Reach of Coiled Tubing
in Directional Wells With Downhole
Motors

O. Oyedokun and J. Schubert (7exas A&M
University)

Abstract

A rigorous study has dispelled a longtime
myth about coiled-tubing technology. The
inability to rotate the tubing limits its reach
in the lateral section of the wellbore. Past and
current extended-reach techniques for coiled- 4
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AHHOTAIIHUSA

CKpyIyJIE3HOE UCCIIEJOBAHUE PA3BESIIO JABHUN MU O
KonTIo6HHTe. HeCrmocoO6HOCTD I'T BpaIaTbCsl OrpaHUYHUBAET
INIYOUHY €€ IPOHUKHOBEHUS B TOPU30HTAIBHBIE YIACTKHA
CKBaXKMH. [IpOIIJIbIE U TEKYIITUE METOANKU YBETUYEHHU S
061acTH fOCATaeMOCTU I'T IPpH KONTIOOMHI'OBOM OYPEHHUU HE
OBLIH JOCTATOYHO 3(P(PEKTUBHBI U HE NO3BOJISIN 3HAYUTEIBHO
MHOBBICUTB INIYOMHY IPOHUKHOBEHUA ['T B CKBaXKMHY. 33494CTYyIO
UCIIOJIb3YETCSI KOMOMHAIINA U3 YETBIPEX W IATH METOIUK
JULS TOCTUIKEHUS XOPOIIHUX PE3YJIBTATOB B IAHHOU C(PEPE, UTO
OTPULIATEJIBHO CKA3BIBAETCS HA CTOUMOCTHU PAOOT.

Ilocne npoBeAeHUSA JETATBHOIO UCCIEA0BAHUA U
KOMIBIOTEPHOTI'O MOJEIMPOBAHUSA ObLIIO IOKA34HO, YTO
33a00UHBII JJBUTATEIIb (BTOPOI B KOMIIOHOBKE) MOXKET
UCIIOJIb30BAThCSA I/ CYIMIECTBEHHOI'O YBETUYEHN S OOJIACTH
jJocaraeMoctu I'T. OxxuaeTcs, 9TO NPEAJIOKEHHAA METOANUKA
TAKKE YIYUIIAT MPOLECC OUUCTKU CTBOIA CKBAXKUHEI
(1pu 6YpEHNH HA KOJITIOOMHTE), TAK KAK KOH(PUTyPALIUA
no3BossAeT KosnoHHe I'T Bpamartbcs. [TOCKOMBKY NPEAIOKEHHA
TEXHOJIOT'HS HE TPEOYET CEPbEZHON MOJU(MPHUKAIITUUA
TEKYIIEN KOH(PUTYPAITUH KONTIOOMHI'OBBIX YCTAHOBOK, 3TO
MOJIOKUTENBHO OTPA3UTCA HA €€ CTOUMOCTH.

4. Uc110/1b30BAHHE TEXHOJIOTHH JOCTABKH HA
3JIEKTpOKaGere mpu mHOorocraguiaom IPIT pisa
OIITHMH3ALUH IIPOU3BOJHTEIBHOCTH: IIPHMEP C
mecTopoxkgeHusa bakkeH, CesepHas JJakoTa

Pakc Man, Buxrop lllnasu, Puk bykoscku (SPE, Welltec)

AHHOTAIIHUSA

Mmuorocraauiiabie 'PIT O TEXHOIOTHUH «[ITEMEHTUPOBAHUE
u nepgopaius» Ha MECTOPOKIcHNH Bakken TpauITMOHHO
OPOBOAATCS C UCIIOIBb30BAHUEM KAHATA, IPOKAYHUBAEMOTO
B CKBAKHHY. OTHAKO U3-34 OIPAHUYCHUY, CBA3AHHBIX
C BHYTPEHHUM JUAMETPOM OOCAHOI KOJIOHHBI,
TPAHCHOPTHBIMU NPOOJIEMAMH, KECTKHUM OIO[PKETOM,
BPEMEHHBIMH PAMKAMHU U JUIMHHBIM FTOPU30HTAIBHBIM
Y4Y4ACTKOM CKBAKHUHBI, JOOBIBAIONIASI KOMITAHHS B CEBEPHOM
Jaxore pemmniia UCIoNIb30BATh CKBAKMHHBIN TPAKTOP Ha
NEKTPOKAOEIIE IS JOCTABKU OOOPYAOBAHHUSA B CTBOJ U
CKOPENIIETO BBEJJCHUS B IKCILIYATAIIUIO STON CKBAKUHBI
CTOMMOCTBIO 9 MJIH JOJUIAPOB.

JlocTaBKa PpH IOMOIIH TPAKTOPA HA AJIEKTPOKAOETIE
1no3BoanIa 32 26 CITO BBITIOJIHUTH BCE HEOOXOAUMBIE
pa6oTel. Ha 310 ymino Bcero 14 gHei npu OTCYTCTBUU
KAKHUX-JTNO0 33/1cpKeK. BAO6aBOK peMOHTHAS HAKIAIKA
06CaJHOM KOJIOHHEI ObLJTa YCIIENTHO NMPOU/IEHA, IEMEHTHBIE
MPOOKU OB KOPPEKTHO YCTAHOBJIEHBI, 4 BCSI CEKIIUA
MNOABEPIVIACE NEPPOPAUU. BEICTPOTA U THOKOCTD TEXHOJIOTUH
HA 3JIEKTPOKAOEJIE TTO3BOIUIN KJIMEHTY IIPEOAOIIETD
JIOTUCTUYECKHE IPOOBIIEMBI U OCTATHCA B IPEETAX BDEMEHHBIX
U OIOJIPKETHBIX PAMOK. [ITaHHAsA pab0Ta IMTOKAXKET, TIOYEMY
HCIIOJIb30BAHUE CKBAXKUHHOT'O TPAKTOPA Ha AJIEKTPOKAGEIe
OBLIO NTPABUJIBHBIM PEMIEHUEM JIJI1 9TOU BHYTPUCKBAKUHHONU
onepanuy, Npyu KOTOPOU 6610 NTpoiaeHo 44 700 M 6€3
MPOCTOEB.

5./JocTaBKa HHCTPYMEHTOB IIPH IIOMOILHU TPAKTOPAa HA
TEKTPOKAGEIE B BRICOKOTEMIIEPATYPHBIX CKBAKHHAX:
COOpaHHue HAIVISITHBIX IPHMEPOB

M>a1T Iumiac, Tum Xammui, OauBbe Arbgepec u Fapu
Mepmun (Welltec)
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tubing drilling (CTD) have not been sufficient
(individually) in significantly increasing the
reach of the tubing in the wellbore; often four
or five extended-reach methods are combined
to have significant tubing displacement in the
wellbore, which is quite expensive to do.

After much rigorous investigations and
computer simulation tests, the study has
demonstrated that a downhole motor (second
motor) can be employed in extending
significantly the reach of coiled tubing in the
wellbore. This technique is expected to also
improve hole cleaning process (during CTD),
since the configuration allows for the rotation
of the coiled tubing string. Since the proposed
technology does not require the intense
modification of the current configuration of
the coiled tubing unit, its application will be
inexpensive.

4. Using E-line Conveyance in Multi-
Stage Fracturing to Optimize Efficiency:
A Case from Bakken, ND

Rex Mann, Victor Schiavi, Rick
Bukowski (SPE, Welltec)

Abstract

Multi-stage ‘plug-and-perf’ operations in
the Bakken formation are conventionally
performed using pump down wireline
operations. However, when a restricted casing
ID, coupled with road restrictions, strict budget,
time constraints and a long horizontal section
prevented the use of conventional methods,
an operator in North Dakota turned to e-line,
tractor-based conveyance to get this $9M asset
on line.

By turning to e-line tractor conveyance the
26 runs to ‘plug-and-perf’ were completed
in just 14 days with no lost time. In addition,
the patch was successfully negotiated, the
plug set properly and the entire section was
perforated. The swift and nimble nature of the
e-line technology made it easy to overcome the
logistical challenges and helped the operator
with their timing and budget issues. This paper
will show why using e-line tractor conveyance
was the right solution for this intervention
where 146,608 ft were tractored with no lost
time.

5. Electric Line Tractor-Based
Conveyance in High Temperature Wells:
A Collection of Local Case Stories

Matt Peoples, Tim Hammill, Olivier
Alferez and Gary Murrill (Welltec)

Abstract

The industry’s definition for ‘high
temperature’ ranges from 300 °F to 400 °F.
Working in this environment requires careful
preparation, as well as proven, reliable service



AHHOTAIIHUSA

B uHayCTpUYM O IOHATHEM «BBICOKHE TEMIIEPATYPBI>
HOHHUMAIOT TAKOBBIE B 1Tpeienax oT 150 °C go 205 °C. Pabora B
TAKUX YCJIOBUAX TPEOYET TIIATEIBHOM NOATOTOBKH, 4 TAKXKE
HCIIOJIB30OBAHUA ITPOBCPCHHDBIX Y HA/ICKHBIX ITOCTABIINKOB
YCIIYT 1 OOOPYAOBAHUA. TEXHONIOI MY, TPHMEHSIOIIHUE TPAKTOPA
HA 3JIEKTPOKAOEIE, MUTAIOMUECS OT IEPEMEHHOIO TOK4, 4
TAKXKE OOOPYNOBAHUE, PAOOTAIOMIEE OT IOCTOSHHOI'O TOKA,
HOJATBEPANIIN CBOIO HAJIEKHOCTD IIPU PAOOTE B TAKUX JKECTKHUX
U HE JOMyCKAIOINX OMIUOO0K YCIOBUAX. DTU TEXHOJIOTUH UMEIOT
JOMNOJTHUTC/IBHBIC IIPCUMYIICCTBA, BK/IIIOYAs HEOOJIBIIOE YUCIIO
MEPCOHANA, TPEOYIOMIETOCA /11 SIKCILUTYaTAIUH OOOPYIOBAHUS,
4 TAKKE €ETO MAJIBIH BEC. DTO JIENIAET JAHHBIE TEXHOJIOIUH 60JIee
0€30IACHBIMU.

B pa6ote 6yayT DpeACTABICHBI PE3YJIBTAThl HECKOIBKUX
JIOKAJIBHBIX OHCpHHHfI, B KOTOPBIX TPUMCHSAINCH CKBA’KHHHBIC
TPAKTOPA HA JIEKTPOKAOEIIE, A TAKIKE TAHO ONMHUCAHUE YCIIEXOB
B O0JIACTH UCTIONIb30BAHUA AJIEKTPOHUKH, PAOOTAIOMIEN KAK OT
MOCTOSAHHOTO, TAK U OT IIEPEMEHHOI'O TOK4, BKJIIOUAs ONEPALIUH
10 JOCTABKE KAPOTAKHBIX MTHCTPYMEHTOB, oriepauuu 110 I'PIT
(110 TEXHOJIOTUH «LIEMEHTUPOBAHUE-TIEP(POPALIA») U
Jp. B1o6aBOK B paboTe 6y1yT UCC/ICIOBAHBI PA3/INYUS B
060PYIOBAHNH, PAOOTAIOMIEM OT IIEPEMEHHOI'O TOKA 1
OT IIOCTOSIHHOT'O TOKA. Takske 6y/IeT N3y4eHa UX padboTa
B BBICOKOTEMIIEPATYPHBIX YCIOBUAX. KpoMe Toro, OyayT
O6CYK/IEHBI TEKYIHE TEHJIEHIINU B TAHHOM chepe U
MIPEACTABIEH IPOrHO3 HA OYAYIIEE TAKOTO OOOPYIOBAHMSL.

6.Iocnepuue pa3spaboOTKHA B 00IACTH JU3AMHA
KOJITIOOMHI'OBOI'O O0OPY/IOBAHHU S IIOBBIIIAIOT
3¢} bHEKTHBHOCTH U 6€30IIACHOCTH €I'0 HKCILTYaTAITHH
An Tomcon (Halliburton — Boots & Coots)

AHHOTAIIHUSA

CTpoUTENBbCTBO HETPAAUITMOHHBIX CJIAHIIEBBIX CKBAKUH
OBUIO IOCTABIEHO HA TOTOK. Kaxk bl rog B CHIA 6ypuTtcs
6onee 20 ThIC. TOPU3OHTAIBHBIX CKBAKHUH. DTU JIJINHHBIE
TOPU3OHTAJIBHBIE CTBOJIBI TPEOYIOT UCTIOTb30BAHUS
KOJITIOOMHI'OBBIX YCTAHOBOK TSIKEJIOTO KJIACCA C KOMOHHAMU I'T
OOJBIIETO HAPYKHOI'O IMAMETPA, YTO 3a494CTYIO YBETUUYUBAET
KOJIMYECTBO U Pa3MEPBI IEPEBO3UMOr'O OOOPYIOBAHUS,
HEOOXOIUMOTO JIJIS1 OOCTY>KUBAHUSA CKBAXKUH. [TIOCTaBITUKHU
YCIIYT HOCTABJIEHDI NIEPET, 33/1a49EN YBEIMYEHU A CKOPOCTHU U
3(pPEKTUBHOCTH UCTIONIB30BAHMA ITOU KPYITHOM TEXHHUKN
PU OJHOBPEMEHHOM COXPAHEHHUH HUJIH JIA2KE TTOBBIIIEHUH
O€30IMACHOCTH €€ IKCILTYATAIUH.

B 3101 paboTe 06CYKAACTCS, KAK YHUKAIbHBINA TU3A1H
TpeEUIepa C MA4YTOBOHN YCTAHOBKOM 1 BCTIOMOT'ATEIbHBIM
060PYIOBAHHUEM CIIPABJISIETCS C BBIIICYIIOMSIHYTOU 32/1a4€H.

Ha HeM y2Ke YCTaHOBJIEH 6JIOK IPOTHBOBBIOPOCOBOI'O
ob6opynoBaHus gruameTpoM 130,2 mm. Kpome Toro, B €ro 6J10ke
CTOSIKAa MOKHO COBMEMIATD OJIHOLIEHHYIO (PPE3EPOBOYHYIO
KOMITOHOBKY CO CTPYHMHBIM reHepaTOpoM. CucTeMa
CIIPOEKTHUPOBAHA YHUBEPCAIBHOM U ITO3BOAET MOHTUPOBATD
Ha TPEUjepe MpOTUBOBBIOPOCOBOE OOOPYIOBAHUE PA3TIUIHBIX
KOH(UT'YPALIMI U PA3MEPOB, YTO IIOMOTAET 4AITHPOBATHCA ITOZ,
KOHKPETHBIE 33/1a4X HAa Oy POBOIL.

MOHTaK CUCTEMBI 3AHUMAET HAMHOI'O MEHBIIIE BDEMEHU IO
CPAaBHEHHUIO C TPAIUIIMOHHON KOJITIOOMHI'OBOM YCTAHOBKOK.
IToneBble UCIIBITAHUA ITOKA3AJIH, YTO IPEIBAPHUTEIBHO
CMOHTHPOBAHHBIN GJIOK TPOTUBOBLIOPOCOBOT'O OOOPYIOBAHUA
MOJKET CYIIECTBEHHO PEAYIIMPOBATH BPEMS MOHTAKA, YMEHBII A5

providers and equipment. Established electric
line tractor-based technologies running on AC
power, as well as DC equipment have proven
their application in these harsh and unforgiving
environments. They offer additional benefits
like reduced personnel and less heavy lifting,
making these technologies inherently safer.
This paper will share the learnings from
a number of local operations in which this
electric line technology has been deployed,
including advances with DC electronics
and some examples of AC electronics cases
ranging from conveyance of logging tools to
plug and perforating for fracture stimulations.
In addition, this paper will examine the
differences between AC and DC electric
line equipment, their application in high-
temperature environments, as well as discuss
current trends within electronics for electric
line equipment and future outlook for high-
temperature equipment.
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6. Recent Developments to Coiled Tubing
Equipment Design Improves Efficiency
and Safety

Iain Thomson (Halliburton — Boots & Coots)

Abstract

Unconventional shale well construction has
taken on a factory construction approach, with
more than 20,000 horizontal wells being drilled
each year in the US. These long lateral lengths
require larger CT units (CTUs) with larger
outside diameter (OD) strings, which often
increases the number and size of the equipment
loads necessary to service the wells. Service
providers are being challenged with ways to
increase the speed and efficiency of these
larger service packages, while maintaining or
improving safety performance.

This paper discusses how the unique design
of a mast unit trailer and associated equipment
meets this challenge with its 5 1/8-in.
preassembled well control equipment (WCE)
stack and its ability to contain a full milling
assembly combined with a fluidic oscillator
in its riser stack. The system has also been
designed to be versatile and enables a variety of
WCE sizes and configurations to be mounted on
the trailer to help ensure customized solutions
to many operational challenges.

The system offers substantial improvements
in terms of rig-up time compared to a
conventional CTU. Field trails have shown
the preassembled WCE stack can significantly
reduce rig-up time by as much as 50% by
reducing the number of bolts required to be
made up and torqued on site. The paper also
explains how the unique design improves
operational safety. With the reduced number
of bolts required to be made up onsite, hand
and finger injuries associated with hammer 4
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TEXHOJIOI'MI

Ha 50% 91CI0 60ITOB, KOTOPBIE HY’KHO 3aKPYTHUTD U 34TAHYTh
OIPENETIEHHBIM YCUIHUEM. TaKKe B pab0TE OOBACHAETCS, KAK
ITOT YHUKAJIbHBIN AHU3aMH IIOBBIIIAET IIPOU3BOACTBEHHYIO
6E30MaCHOCTD. YMEHBIIIEHHE YHC/IA 3aKPYYHUBAEMBIX 1
3aTATUBAEMBIX OOJITOB Ha 6YPOBOU CUJIBHO CHUKAET KOJIMYECTBO
TPaBM IAJIbLEB U PYK, OOYCIOBJIEHHBIX PAOOTOM C HAKHHBIMUA
KJIIOYAMH U ITAACHHUEM OO'BEKTOB.

7. KOTTIOOMHIOBOE OypeHHE: ITIOBBIIICHHE ITTyOMHBI
IIPOHHUKHOBEHH S B TOPU3OHTAIbHBIEC CKBAKHHBI
MeCcTOpOXKaeHuA Kymapyk

Ix. Bypke, I. Dinep, [I. Beaxayc, JI. Tant (ConocoPhillips
Alaska)

AHHOTAIIHUSA

KonTiobuHropoe 6ypeHue SBseTcs (PyHJAMEHTAIbHBIM
3JIEMEHTOM ITOBTOPHOU PA3PaA60TKHU 3PEJIBIX MECTOPOXKACHUMH,
KOTOpas IPOXoAUT B parione Hopr Coyiy, mrrar AAcKa.
MHOTOCTBOJIBHOE TOPU3OHTAJIBHOE 3aKaH4unBaHue yepe3 HKT B
HACTOSAIIEE BPEMS ITPOUZBOJUTCS HA MECTOPOXKIEHNU Kymmapyk
C UCTIOIb30BAHUEM KOJITIOOMHIOBOT'O OYPEHMUS, UTO HO3BOJISAET
pa3pabaTeIBATh TOHKUE, CUJIBHO OBPEK/IEHHBIE KOJUIEKTOPBL.

Ilo Mepe TOro Kak NOBTOPHAS PA3PA0OTKA MECTOPOXKACHUS
Kynapyk npofjosnkaeTcs, JIMHA TOPU3OHTAIbHBIX YIaCTKOB
CKBA>KHH ITOCTOAHHO YBEIMYUBAETCA. [IpU 9TOM BO3ZHHUKAET
MHOXECTBO (PAKTOPOB, KOTOPBIE NPENATCTBYIOT IPOAOJIKEHUIO
KOJITIOOMHT'OBOT'O 6ypPEHUSI GOKOBBIX CTBOJIOB U3 UMEIOIINXCS
CKBAXHH. K TakuM (pakTOpam OTHOCATCS: MEXAHUYECKUE
OrPaHUYEHUS BHYTPH CKBA’KUHBL, 6YPOBBIE PACTBOPHI (MX
CIOCOOHOCTD K OYUCTKE CTBOJIA U OCOOEHHOCTH JABJIEHUS) U
OTPAHHUYCHUS, CBI3AHHBIC C 0OOPYJOBAHUEM. B TaHHOI paboTe
JIENTAETCA 0630P BCEX NEPEUNCTIEHHBIX (DAKTOPOB, 4 TAKXKE
JAIOTCSI BO3MOYKHBIE PEMIEHUA 3TUX TPOOIIEM, OOCYKIAETCH,
KaK IPUMEHSIACH IPEJIOKEHHBIE METOUKH ITPU HEJJABHEM
KOJITIOOMHI'OBOM Oy PEHUU TOPHU30HTAIIBHBIX OOKOBBIX CTBOJIOB U
KAaKH€ yPOKH Ha 6yy1ee ObUTH N3BJICYEHDL

8. Onepanuu ¢ I'T guamerpom 60,3 Mmm 1 73,0 MM HA
meab@de B MEKCHKAaHCKOM 3aJIHBE

Kapiaoc Toppec, Peaau OTTO/IHMHA, AJTeKCaHIAP PyaHuk
(dLLnrombepirce», noOOpa3oeneHie no KoamoOUH2080M) CEPBLUCY);
Kapia Kpennen, OpHect Bep:xepo, Marik Bpyccapg, (Shell)

AHHOTAIIHUSA

INockonbKy BIOpO 1O BOIIPOCaM 6€300aCHOCTH U
3KOJIOI'MYECKOr'o KOHTPOoJ1st CHIA 32 mocjiefHUE I'OAbI BBITYCTUIIO
U BHEJPUIJIO OGHOBJIEHHYIO BEPCUIO CBOAA (DEIEPAIBHBIX ITPABIIIL,
JIOOBIBAIOIIME KOMITAHUHU TENEPD BBIHYK/ICHBI IOBTOPHO BXOAUTD
B CKBa>KMHBI, KOTOPBIE B 80-X rO/1aX MPOIIOrO CTOJIETHS ObUIN
KBATA(DHUITUPOBAHBI KAK «<TUKBUIUPOBAHHBIC», U TPOBOANTD
OnepaIny JIJIs1 YAOBJAECTBOPEHUS OOHOBJICHHBIX TPEOOBAHUI.

B paboTe onmchIBaIOTCA onepanuu ¢ I'T, mposeieHHbIE
Ha JIByX MOPCKHUX IIAT(HOPMAX, PACTIONOKEHHBIX Ha
MEJIKOBO/Th€ MEKCUKAHCKOI'O 3aJIMBA, /151 Komranuu Shell. [lis
BBIIIOJTHEHUSI PAOOT B JIEBSITU CKBAXKUHAX UCIIOI30BAINCh
rubkue Tpyos! fruameTpom 60,3 u 73,0 mm. Takxke B pabore
O6CYKAAIOTCA TPYAHOCTH, C KOTOPBIMU IIPHUIILJIOCH
CTOJIKHYTBCS, PA3PA6OTAHHBIE PEMICHM S, UCTIOJIb30BAHHOE
060PYJOBAHUE U U3BJICUCHHBIC U3 PA60T YPOKU. UTOrOM padoT
CTATU JIMKBU/IAITUY BCEX CKBAKWH B TIOJITHOM COOTBETCTBUU
C IpaBWIaMU BIOpO IO BOIPOCaM 6E30ITACHOCTHU U
3KOJIOTMYECKOro KOHTposa CHIA.
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wrenches and dropped objects can be vastly
reduced.

7. Coiled Tubing Drilling: Increasing
Horizontal Reach in the Kuparuk Field

J. Burke, G. Eller, D. Venhaus, L. Gantt
(ConocoPhillips Alaska)

Abstract

Coiled Tubing Drilling (CTD), is a cornerstone
of the brownfield redevelopment that is taking
place on the North Slope of Alaska. Through-
tubing horizontal multilateral completions
are now being drilled with CTD to further
develop the thin, highly faulted reservoirs in the
Kuparuk field.

As redevelopment of the Kuparuk field
continues, the horizontal extension limits are
being pushed to even greater lengths, and as
development continues there will be many
factors that pose challenges to continue drilling
extended reach CTD laterals out of the existing
well bores. These challenges include: down
hole mechanical limitations, fluid systems (hole
cleaning ability and pressure considerations),
and equipment limitations. This paper
highlights these challenges, and presents some
possible solutions as well as discusses how these
techniques were applied on the most recent
record CTD horizontal lateral, and how these
lessons will be applied for future extended
reach candidates.

8.2-3/8” and 2-7/8” OD Coiled Tubing
Operations In Gulf Of Mexico (Gom) Shelf

Carlos Torres, Renny Ottolina,
Alexander Rudnik (Schlumberger, Coiled
Tubing Services); Carl Creppel, Ernest
Bergeron, Mike Broussard (Shell)

Abstract

Since the Bureau of Safety and Environmental
Enforcement (BSEE) released and implemented
the updated version of the Code of Federal
Regulations (CFR) in recent years, Operators
now have the need to reenter wells that had
been deemed as abandoned in the 1980’s, and
perform operations to comply with the updated
regulations.

This paper describes the CT operations
performed on two shallow waters platforms
projects in the GoM for Shell, where a total of 9
wells were intervened using 2 3/8” and 2 7/8”
OD CT. The challenges encountered together
with the developed solutions, equipment
used, lessons learned are also discussed. Full
compliance with BSSE regulations for well
abandonment was the final result.

9. Optimizing Horizontal Wellbore
Design to Extend Reach with Coiled
Tubing



9. ONTHMH3AHUA KOHCTPYKITHH I'OPU30HTATbHON
CKBA>KHWHBI JIJIsI yBETHIECHHU A 001aCTH JocAraeMocTu I'T
Hax. Dopecrep (Athabasca Oil Corporation);
Jox. FOHT, ®. Mapuiapa (Essential Energy Services)

AHHOTAIIHUSA

B nocnegHme rofbl HAMETUIACh TEHACHITUSA K TIOCTOSHHOMY
YBEJIMYEHUIO YUCIA IPOOYPUBAEMBIX TOPU3OHTAIBHBIX
CKBaKMH. [Tpy 6ypEHUN BBIOUPAETCS T4 UJIU UHASI KOHCTPYKIIUSA
CKBAKUHBL OJITHAKO YACTO IIPH BBIOOPE NOCIEAHEN HE
YUYUTBIBAIOTCSA TPYJHOCTH, KOTOPBIE MOT'YT BO3BHUKHYTh
IIPU 3aKAHYNBAHUU CKBAKHUHBI C TAKON KOHCTPYKLUEH.
B pesynbrate Npu OOCITYKUBAHUU TAKUX CKBAKHUH
BO3ZHUKAIOT PA3HOT'O POAA TPOOIEMBL XOTS IPOTrPAMMBI
O NPOEKTUPOBAHUIO U OYyPEHUIO CKBAKUH IIOCTOSTHHO
COBEPIIEHCTBYIOTCS /IS ONITUMU3ALIUU KOHCTPYKIIUUA
CKBaKMH, OJHHUM U3 (DAKTOPOB, KOTOPBIH B ITOCJIETHEE
BPEMSI CTAJI AKTYAJIBHBIM, IBISETCA OOIACTD JOCATAEMOCTH
I'T. lns penenus 3TOH NPOOIEMBL B PA6OTE UCCIEAYETCS
BJIMSIHHUE KOHCTPYKIIUH CKBA’KMHBI HA ITOCAJJOYHOE YCUIIUE,
MEPEIABAEMOE HA KOHIIEBYIO YACTb KOJIOHHBI THOKUX TPYO.

10. OrruMHU3an U nporecca ppe3epoBKH MPOOOK
11 I'PII B rOPH30HTAIBHBIX CKBAKHHAX IIPH IIOMOLLHA
KOJITIOOHHIA

Marikia Hoauk, J:xounaran HlaMissH (Shell EGP
Company); Ixxed Yursopc, Kogu Tpeounr (Thru Tubing
Solutions)

AHHOTAIIHUSA

M3-32 TEKYIIUX MUPOBBIX LIEH HA IPUPO/HBIN a3
JIOOBIBAIONINM KOMITAHHUSIM IPUXOJUTCS CHUXKATD OOIIIHE
3aTPaThl HA 3aKAHYMBAHUE CKBAXKUH. B 4aCTHOCTH,
OPEANPUHHUMAIOTCS HIATU TIO 3HAYUTE/IBHOMY
YMEHBIIECHUIO U3IEPIKEK, CBA3AHHBIX C (PPEZEPOBKON HA
KOJTIOOMHTE KOMIIO3UTHBIX ITPOOOK, UCIIOJIb3YIOIMHUXCS
npu I'PIL I'pynmna cnenuaaucTos Kommnanuu Shell,
paboTaromas Ha MectopoxieHuu Eagle Ford, ycnenmnHo
OTKA432714Ch OT TPA/IUIIMOHHBIX IIPAKTHUK IO (PPE3EPOBKE,
IPEAYCMATPUBAIONIUX OOIBIIOE KOIUYECTBO KOPOTKUX CIIO.

B 1anHOM pabdoTe 6y1ET NPUBECHO OOCYKACHUE OBLIIBIX
nokasareJsier padoTsl I'T, a Takke HEOOXOIUMOCTU B IEPEMEHAX.
ByayT IpeCTaBIEHbl TEOPUS U AHAJIN3, IPHUMEHSBIINECS
JULSL BHEAPEHUSI U ONTUMU3AIIUN KOJITIOOUHI'OBBIX OIEPAITHT
Ha MecTopoxacHnu Eagle Ford. Takoke 6yzieT cieaan 0630p
HEKOTOPBIX U3MEHCHU U, BKJIIOYAS YYUYIICHUS B O0JIACTH
o6ecTieyeHust U KOHTPOJISI KAYECTBA PA6OUUX )KUAKOCTEM,
BeI6Opa I'T u koHcTpyKIMKu KHBK. DT M3MeHEHU s TPUBEIH
K 3HAYUTEIbHOMY CHU)KEHHUIO MATEPHUAIbHBIX U BDEMEHHBIX
3aTPAaT, IPUXOAAINXCA HA OJHY CKBAKMHY. B HacTOAI NI
MOMEHT BCE MOAM(DPUKALIUN ITIOJTHOCTBIO BHEJIPEHBI B IIPOIECC
IIPOBE/ICHUS BHYTPUCKBAKMHHBIX PAOOT U SIBJISIIOTCS HOBBIM
JUIs KOMITaHuHU Shell CTanapTOM KOJITIOOMHI'OBBIX OIIEPAITA
Ha MecTopoxeHuu Eagle Ford.

11. PaguanbHOE OGypeHHEe BOCCTAHABIHUBAET JOOBIUY
Ha CTAPOM MECTOPOKJeHUH Tarim: npakTHIeCKUH
mpumep

Ten Kcrokun, fH Iler, JIn Hun u Aun Kcenpxuu (7arim
Oilfield PetroChina), lzxwuu fu, Ty Uyuxy (China University of
Petroleum); Koy Bo, Ban KcaosH, 2Kan ®PeH, JIu JJKaKcio, 3
Xan Tao u Koy KcaoxoH (7arim Oilfield PetroChinca)

J. Forrester (Athabasca Oil Corporation);
J. Yeung, F. Marzara (Essential Energy
Services)

Abstract

There has been a recent increasing trend in
the number of horizontal wells being drilled
in recent years. Wellbores are being drilled
with various designs that often overlook
challenges faced during the completions phase
of the wellbore operation. As a result, wellbore
intervention has faced some challenges when
servicing wells. Although well engineering
programs have been developed to optimize
the design of the wellbore; one of the limiting
factors of wellbore design has become coiled
tubing reach capability and set down force at
the end of the coil. To address this concern this
paper looks to examine the effect of wellbore
design on the set down force provided at the
end of the coiled tubing string.
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10. Optimizing Frac Plug Mill Outs in
Horizontal Wells using Coiled Tubing

Michael Pawlik, Jonathan Champagne
(Shell E&P Company); Jeff Whitworth, Cody
Trebing (Thru Tubing Solutions)

Abstract

Due to the current market price of natural
gas, operators have needed to reduce the
overall costs associated with completing a
well. Specifically, steps have been taken to
significantly lower the costs associated with
the mill out of composite frac plugs and frac
sleeves using coiled tubing (CT). Shell’s Eagle
Ford group has successfully ventured away from
traditional milling procedures that included
numerous short trips, sometimes referred to as
wiper trips.

This paper will discuss the past coiled tubing
performances and the need for changes.
Analysis and theories used to implement and
optimize Eagle Ford coil tubing operations
will be reviewed. It will review and discuss the
changes made such as fluid Quality assurance
and controls (QA/QC) improvements, coiled
tubing selection, and BHA design. These
changes resulted in significant reduction in
both cost and time per well and cycle time on
a multi well location. These changes are now
fully implemented and are the new standard for
Shell’s Eagle Ford coiled tubing operations.

11. Radial Drilling Revitalizes Aging
Field in Tarim: A Case Study

Xueqing Teng, Pei Yang, Ning Li and
Chengxin Yang (7arim Oilfield PetroChina);
Yan Jin, Yunhu Lu (China University of
Petroleum); Bo Zhou, Xiaoliang Wang, Feng
Zhang, Jiaxue Li, Tao Zhang and Xiaohong )
Zhow (1arim Oilfield PetroChina)
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AHHOTAIIHUSA

B 31071 paboTe 1a€TCA KPATKOE OMTUCAHUE ONIEPAIIAH IO
IIOBTOPHOMY 3d4KAHYHBAHUIO CTAPOI'O MECTOPOXKACHUS C
OPUMEHEHUEM PAAUATBHOIO T POMOHHUTOPHOTO Oy PEHMUSL.
ITpOAYKTUBHBII KOJIEKTOP, PACIIOIOXKEHHBIH B 6510Ke K
MecTtopoxaeHus Tarim (Kurail), IpeacTasiaseT CO60MH
AJIEBPOJIUTOBBIN IUIACT C HU3KOM IIPOHULIAEMOCTBIO U
HOBPEXAECHUAMHU, BBI3BAHHBIMU Oy POBBIMU PACTBOPAMH.
CoueTaHue HU3KOHM NPOHUIIAEMOCTH U TPOJAYKTUBHOCTHU
PU TPAAUITMOHHOM BEPTUKATBHOM 3aKAHUHMBAHUU U
MasIo¥ 3(POEKTUBHOM TONIIUHE IJIACTA, 4 TAKXKE HEJOCTATOK
JIEIIEBBIX METOUK MTOBBIIEHUS JEOUTA CKBAKUH NIPHUBEIN
K YMEHBIIIEHUIO YPOBHEI JOObIYM. B 2012 rogy oneparop
MECTOPOXK/JIECHUS HAYAJI IPOTrPAMMY PaUaIBHOTO
TUAPOMOHUTOPHOT'O 6yPEHUSA C LIEJIBIO IOBBIIIEHN
HedTeoTnaun.

Hacrosmas paboTa ONMUCBIBAET UCTOPUIO 3aKAHYHUBAHUS U

Opra"Hn3anuun IIO6I)I‘-II/I Ha BBIMICYIIOMAHYTOM MCCTOPOXKIACHUH,

4 Takke 0006IIaeT JaHHBIE IT0 ICOUTAM CKBAXKHH JIO U IIOCJIE
NPOBEAEHHBIX PAOOT. B pE3y/IbTATE BBIITOTHEHHBIX OIIEPALIAN
061U YPOBEHB JOOBIYU BEIPOC ITOYTHU Ha 300%. SICHO BUJHO,
4TO PAAHUATIBHOE F'HIPOMOHUTOPHOE OYPEHNE MOXKET ObITh
OOOCHOBAHHOM aJIBTEPHATHUBOM, ITO3BOJISIIONIECH IIOBBICUTD
HedTeoTAaYy HEITyOOKO 3aJIETAIONIUX KOJIJIEKTOPOB C
BBICOKMM IIPOLIEHTOM OCTATOYHOU HE(PTH, KOTOPAS HE MOXKET
OBITh U3BJICYCHA [TPU IIOMOIIIN TPAJUITMOHHBIX METOINUK
3aKaHYUBAHUSL

12. YripaBjieHHE PUCKAMH H IIOJIYy4€HHE BBITOAbI B
CKBA>KHHAX YJAJIEHHOM JOCATAEMOCTH C BBICOKOH
TEMIIEPATYPOH B BBICOKHM ypoBHeM H.S

IITox KyuH (Abu Dhabi Gas Development Company);
Kpucruna Kpucosyioy, I'per [I:x. BoyaH (SPE,
dIlmombepice»); IyHUE DPHUKCOH, IBH XapuaHTH (SPE);
Bazan K. Cunx (SPE, Abu Dbabi Gas Development Compann))

AHHOTAITHUSA

PabOTBI C IPUMEHEHHUEM I'HOKUX TPYO BCETA CONPAKEHEI
C PHCKOM JI23K€ B IPOCTBIX YCJIOBUSIX. PUCKY yBETNMYNBAIOTCS
10 MEPE YBEJIMYEHUS OOJIACTU BHYTPUCKBAXKUHHBIX PA6OT
U OCJIO’)KHEHUSI BHEITHUX YCJIOBUI. [Ipe/icTaBIeHHOE
ra30BO€E MECTOPOXKAeHUE B OAD ABJIAETCA XOPOIIUM
06Pa3LIOM CJIOKHBIX JJ151 KOITIOOWHI'A yCJIOBUH. EMyY
CBOHCTBEHHBI BLICOKUE CKBA’KMHHBIC TEMIICPATYPBI, 4 TAKKE
MHOBBIIIEHHOE COAECPKAHUE CEPOBOJOPO/IA U YITIEKHUCIIOTO
raza. Crparerus 6ypoBBIX PabOT NPEyCMaTPUBAET OypEHUE
3HAYUTEIBHOT'O KOJIMYECTBA JNIMHHBIX, TOPU30HTAJIBHBIX,
ITAPHBIX OOKOBBIX CKBA’KHH, KOTOPBIE /IO/KHBI BCKPBIBATh
pa3nUYHBIE OOIACTH NPOSYKTUBHOI'O KOJIIEKTOPA. ITpr aTOM
KOJUIEKTOPCKHE CBOUCTBA MPOAYKTUBHOI'O MIACTA KPariHe
HEONHOPOAHBL HaKoOHEL, CTpATErus OPraHU3aIuu JOObBIYN
HAa MECTOPOXK/JEHUH O/IPA3YMEBAET MPOBEAECHUE KUCIOTHBIX
06pabOTOK CKBAKUH ¢ npuMeHenueM I'T kak Hauboee
MIPUEMJIEMOTO CITIOCOOA JOCTABKU KUCJIOTHI B HY>KHBIE
WHTEPBAJIBL.

B cTaTbe gaeTcs 0630p MIAHUPOBAHUS U BBITTIOJTHEHUSA
OIepaIui IO KUCIOTHON OO6PAOOTKE CKBAXKUH
MPEJCTABIEHHOIO I'A30BOI'O MECTOPOXK/ICHUSA, 4 TAKIKE
ONHUCHIBAIOTCS PA6OTEL, IPOBEJEHHBIE ITOCIIE 3ABEPIIEHU

06paboTKH. OCO60€ BHUMAHHUE OYJET yAEIEHO NIEPBOHAYATIBEHO

IIPOBEICHHOMY BBISIBJICHUIO ABAPUITHO-ONACHBIX YYACTKOB,
4 TAKIKE MTOCJIEIYIOMUM ACUCTBUAM, IPENITPUHSITHIM JJI51
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Abstract

This paper outlines the recompletion of
an old field using radial jet drilling, RJD. The
reservoir in K-block, Tarim oilfield of China is a
siltstone formation with low permeability and
was damaged by the mud. The combination
of low permeability, low productivity from
traditional vertical completions in a thin net
pay, and lack of low cost techniques to improve
well productivity caused the production to
dwindle. In 2012, the operator implemented a
program of radial jet drilling to enhance field
production.

The present paper outlines the completion
and production history of the field, summarizes
the workover effort and the production data
before and after the workovers. The results
show that nearly a 300% production increase
was obtained. It can be clearly seen that radial
jet drilling can be a viable alternative to improve
productivity of shallow reservoirs that still have
significant oil in place that can’t be produced
with the existing conventional completions.

12. Managing Risk and Reaping Reward
in a High Temperature, High H_S,
Extended Reach Environment

Sean Quinn Abu Dbabi Gas Development
Company); Christina Chrysovulou, Greg J.
Bowen (SPE, Schiumberger); Daniel Erickson,
Dwi Haryanti (SPE); Basant K. Singh
(SPE, Abu Dbabi Gas Development Compan))

Abstract

Coiled Tubing (CT) interventions, even in
simple environments, carry inherent risk. This
risk is further compounded as the intervention
envelope is expanded and the environment
made more complex. This gas field in the
UAE is an example of such a reservoir. The
high temperatures and high levels of both
H2S and CO2 present in the field make this
an unforgiving environment. The drilling
strategy dictates a substantial number of long,
horizontal, dual lateral wells to target different
sections of the reservoir which in turn vary
significantly in reservoir quality. Finally, the
production strategy stipulates that wells
require acid stimulation with CT selected as the
preferred placement technique.

This paper will review the planning,
execution and post-job phases of the CT
stimulation campaign completed in this gas
field. Focus will be given to the initial Hazard
Identification Study (HAZID) carried out and
the subsequent actions taken to mitigate the
risks identified. These include but are not
limited to the design of the CT string, the
selection of the stimulation strategy including
laboratory testing done for fluid selection and
corrosion inhibition, a review of the various
yard-testing conducted to select and set-up



YCTPpaHEHM S OOHAPYKEHHBIX PHUCKOB. Takue neicTBus
BKJIIOYAIOT, HO HE OIPAaHUYUBAIOTCS BBIOOPOM JU3ATHA
KONOHHBI I'T, cTpaTerueil npoBeJeHUS KUCIOTHBIX OOPA00TOK,
BKJIIOYAS JTAOOPATOPHBIC TECTHI, BBITIOJTHEHHBIE /17151 TTIOJI00PA
TEXHOJOTMYECKUX *KUJKOCTEN U MTHT'HOUTOPOB KOPPO3UH,
0630pOM Pa3JINYHBIX BHYTPEHHUX UCITBITAHUI, TPOBEJCHHBIX
JUts BbIOOpa 1 HacTporiku KHBK, a Taxkoke MHTErpanuei HoBoM
CHUCTEMBI MOHUTOPUHIA I'T B peaibHOM BpEMEHH, KOTOPAs
JIOJIKHA ObLIA NOATBEPAUTD 3(P(MEKTUBHOCTD UCMOJIb30BAHHOM
CTPATErUU YCTPAHEHUS PUCKOB.

13. 13011111 BOGOHOCHBIX HHTEPBAJIOB B
TOPHU30HTAJIBHOH CKBAKHHE, IIOABEPIrHYBUICHCA
MHOrocraguriaomy I'PII, mpyu moMoOuu By X
crryckaeMsbIX Ha I'T HaZlyBHBIX MOCTOBBIX IIPOOOK

K.B. BypauH, P.H. Mazurtos, I1.B. bpaBKOB,

O.A. Cepuxos, B.H. KiimMmeHKO, B. 7JKyk (SPE,
dIlmombepince»); A.C. TomoBaHOB, A.A. IIOTPACOB,

B.H. Kosauies, P.P. FOuycos (SPE, 00O JIVKOHJI - 3anaonas
Cubupv»)

AHHOTAIIHUSA

IIT1pOKOE IPUMEHEHUE TEXHOJIOI'MHU MHOI'OCTAAUMHOIO
I'PIT B Poccuu ysKe U3BECTHO HE TOIBKO CBOUM YBE/IMYCHUEM
O6'BEMOB JOOBIYH U TOBBIIIEHUEM U3BJICKAEMBIX 34I14COB,

HO TAKXKE U IIPEXKAEBPEMEHHBIM 3aBOJHEHHUEM HEKOTOPBIX
MHTEPBAJIOB. HECKOIBKO NPUYNH MOT'YT IPUBECTH K
3aBOJHEHUIO, TOIJA KAK OCHOBHBIM, BEPOATHO, ABJIACTCS
MIPOPBIB BOAZOHOCHBIX IVIACTOB B Iporecce I'PIL

Llenpio 331aHUs, JAHHOT'O KJIMEHTOM, ObLIA U30JIALIHS
BOZOHOCHBIX MHTEPBAJIOB B TOPU3OHTAIbHON CKBAXKUHE,
060PYAOBAHHOM KOMIIOHOBKO /1151 8-CcTynieH4aToro I'PI1.

JJj1g onpeneneHus MECTOIONIOXKEHN A 3aBOJHEHHOU 30HbI
UCIOJIb30BAJICA IKCIUTYATALIMOHHO-KAPOTAXKHBIN 30H/,
CITyCKA€MBIA HA KOJITIOOUHTE. Ha OCHOBE JAHHBIX, ITOJIYIEHHBIX
B pe3yJbrare KapoTaska Ha ['T, BBISCHHUIIOCH, YTO G-I MOPT
8-cTaauitHONM KOMOOHOBKU AJ1s1 MI'PIT 6611 3aBOgHEH. Bonee
TOT'O, CYMMAPHBIH JEOUT CKBAXXUHBI COCTABIIAN 500 Ky0. METPOB
B JIEHD (JIAHHBIE [TOJIYYE€HBI IPU OCBOEHUH CKBA’KHUHBI 430TOM

C OAHOBPEMEHHBIM IIPOBEAECHUEM KAPOTAKA) C YPOBHEM
OGBOIHEHHOCTH TIPOAYKITHHU B 95%, 2 68% OT 06I1ero 1e6uTa
[IPUXOAMIOCH UMEHHO Ha 6-11 MTPIT-11OpT.

B nacrosamern crarbe IPUBEAECHO AETAIbHOE U3Yy4YEHHE
MPOLECCA INIAHUPOBAHUSA, TPUHATHUSA CJIOKHBIX U
OJHO3HAYHbIX PEMIECHU, HAIIPABJIECHHBIX HA yCTPAHEHUE
TEXHUYECKUX U IPAKTUYECKUX ITPOOIIEM, 4 TAKIKE OLIEHOK
PHCKA M METOJUK UX YMEHBIIEHUA. KpOME TOT0O, OMUCHIBAIOTCS
3TANbI IPOBEJEHHBIX PA6OT U INTAHUPOBAHUA B PA3JIMYHBIX
CUTYalUAX, BOSHUKABIINX B [IPOLIECCE U3OJIALIN
BOJIOIIPUTOKOB, U ITOJIy YEHHBII OIBIT.

14. ®dpe3epoBaHUE B JJINHHBIX TOPHU30OHTAIBHBIX
CTBOJIAX, BEIOOP METOAHK: HAIVISITHBIE IPHMEPBI U3
OacceriHa YMKOHTeEIIEK, MEKCHKA

Xoce Pamon Opru3 u ddpeu Monre (Halliburton), JTyuc
Pamupec u I'miasepmo I'yreepec (PEMEX)

AHHOTAIIHUSA

Baccerin YuKOHTEIEK Ha ceBepe MEKCUKH UCIIBITBIBAET
YBEJIMYEHHE YHCJIA TEXHOJIOIUH 3aKAHYUBAHUSA C IIPUMEHEHUEM
Myt I'PI1, aKTUBHUPYEMBIX OTKPBITUEM NIEPETOPOJIKU, B
JUIMHHBIX TOPU3OHTAIbHBIX MHTEPBAIAX. [IOCKOIbKY Ha

the required intervention BHAs, and finally

the integration of a new, real-time CT pipe
monitoring system to affirm the effectiveness of
the pipe management and mitigation strategy
used.

TECHNOLOGIES

13. Isolation of Water Producing
Interval in a Horizontal Well Completed
with Multistage Fracturing System Using
Two CT Inflatable Bridge Plugs

K.V. Burdin, R.N. Mazitov, P.V. Bravkov,
D.A. Serikov, V.N. Klimenko, V. Zhuk
(SPE, Schlumberger); A. S. Golovaney,

A.A. Potryasov, V.N. Kovalev, R.R. Yunusov
(SPE, LLC "LUKOIL - Western Siberia")

Abstract

The widespread application of multi-stage
fracturing technology in Russia is already
known not only due to increase of production
rates and increase of recoverable reserves
but also due to premature water flooding of
some intervals. Several reasons could lead to
that result, while, perhaps, the main one is a
breakthrough in the aquifers in the process of
the fracturing.

Objective of the job given by the client was to
isolate water producing interval in a horizontal
well completed with 8-stage MSF completion.
To determine position of water-flooded zone,
coiled tubing production logging tool (PLT)
was used. Based on CT logging data 6th frac
port of 8-stage MSF completion was found to be
water flooded. Moreover, while total production
rate of the well was equal to 500 m3/day (data
was received during nitrogen lift while logging)
with 95% WC, 68% of total production came
from 6th frac port.

This article includes detailed study of
planning process, complex and unambiguous
decision-making aimed at technical and
practical challenges, risk assessment and
methods to reduce them, the stages of the work
and planning in different situations that arise
in the process of water shut-off and received
lessons learned.

14. Milling on Extended Horizontal
Sections, Choice of Methods: Case
Histories from the Chicontepec Area,
Mexico

Jose Ramon Ortiz and Efren Montes
(Halliburton); Luis Ramirez and Guillermo
Gutierrez (PEMEX)

Abstract

The Chicontepec basin in the northern region
of Mexico has experienced an increase in the
application of completion technologies using
fracturing sleeves (FSs) activated by baffles in
long, extended horizontals. Because of the oil’s
high viscosity in that zone and the inherent
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MECTOPOXKIAECHUN YUKOHTENEK JJOOBIBAIOT HE(PTH BEICOKOM
BSI3KOCTH, 4 TAKXKE U3-32 TOT'O, YTO IEPBOHAYAIIBHBIE OO'BEMBI
JIOOBIYY HAYMHAIOT CHUZKATHCS, BO3HUKJIA HEOOXO/IUMOCTD B
Pa36ypUBAHUH BBIILIECYIIOMSAHYTHIX IEPETOPOAOK My T ['PIT.
J0oKa3aHO, 4TO (PPE3EPOBOYHBIEC PAOOTHI C UCTIOIB30BAHUEM
TPAJULITUOHHBIX KOJTTIOOMHI'OBBIX METOAUK U MTHCTPYMEHTOB HA
3TOM MECTOPOXKACHNUH HPEACTABISIIOT OOIBITYIO CJIOXKHOCTb.
AHamu3 npeAbIAyIuxX OepaLui, KOHCTPYKLIUHI CKBAKUH,
KOJIOHH I'T 1 KOITIOOGMHIOBOI'O OOOPYIOBAHUSA IIPUBEIL K
Pa3paboTKE HETPAUITUOHHOT'O METO/IA PAOOT, KOTOPBIH ObLIT
YCIIEIITHO IPUMEHEH Ha 60J1e€ 4eM 12 CKBAXKUHAX B PETHOHE.
[lepBbl€ CIyYau UCIIOIb30BAHN I KOMOUHHUPOBAHHOM
METOAHKH PAOOT OBLIN PACCMOTPEHBI C OCTOPOKHOCTBIO U HE
OBLIIU MTOJIHOCTBIO OIOOPEHBI 3aKA34UKOM. [Ipernonaraaiocs,
4TO HO3TANHOE (PPE3EPOBAHUE JOJIKHO YBEIUYUTh BPEM S
POBEJICHUS BHYTPUCKBAKMHHBIX PA60T. OTHAKO K MOMEHTY,
KOr/1a paboThl C IPUMEHEHUEM HOBOM METOAUKHN ObLIN
3aBEPIICHBI HA TPETHEH 1O CYETY CKBAKMHE, OTHOIICHUE
3aK434MKa HA4aJIO MEHATBC. [IpPUYNHOM TOMY CTaJIN
CPABHUTEJIBHBIC IAHHBIE 10 IIOTEPSIM BPEMEHU, BBI3BAHHBIM
HE’KEJIATEIbHBIMU [IPOUCHIECTBUSIMU (HATIpUMED, IIPHUXBAT
UHCTPYMEHTA), U CJIOKHOCTH (DPE3EPOBOUYHBIX PAOOT.
B nocnegnux 12 CKBaKMHAX KOJTMYECTBO TAKUX ITPOUCIIECTBUN
CYIIECTBEHHO YMEHBIIINJIOCh.

15. CucTeMaTHIECKHH IOAXO0 K mepdopamumn
TOPHU30HTAJIBHOH CKBAKHHBI C IOMOIIBIO I'T
B I0:xHO-KHuTarickom mope, Majian3usa

B.P. Tantua (SPE); Jx.P. I:xenu u . CopmaH
(SPE, d1lnrombepice»)

AHHOTAITHUS

B Teuenne MHOTuX JieT NepOPALUOHHBIE PA6OTHI B
TOPHU30HTAJIBHBIX CKBAXKUHAX ITPH IEPEMEHHBIX BHEITHUX
YCIIOBUSAX NPEJCTABIISAIN OIPOMHYIO CJIOKHOCTD JI/1s1 KOMITAHUI,
paboTaomux B FOxHO-KUTaCKOM MOpE. SBISISICh BAXKHBIM
3TANOM B )KU3HEHHOM LIMKJIE CKBAXKUHBL, 3TU PAOOTHI TPEOOBAIN
OT OIIEPATOPA MECTOPOKIECHUS ONPEACICHUS HANOOIEE
3(PHEKTUBHON METOIMKH 151 IOCTHKECHU S JKEJTAEMBIX
PES3YIBTATOB IPU COXPAHEHUHN 6€30MACHOCTH U PEHTA0ETBHOCTHA
pa6or. Cnyckaemsie Ha I'T nepdopaTopbl O6ECIICYUBAIOT
XOPOIIYIO FTHOKOCTh PA6OT U SIBJISIIOTCS IPUBJICKATEIbHBIM
METO/IOM 3aKAHYMBAHUS JJIMHHBIX CTBOJIOB 32 ofHY CIIO.
OJIHAKO PACCMOTPEHME ITOH TEXHOJIIOTUU KaK HAUOOJIe€
HOAXO/SIIEH B CBETE PA3PAOOTAHHBIX B IIOCJICTHUE T'OJIbI
AJIBTEPHATHUB OCTAETCS IO, BOIIPOCOM.

Llenpio JaHHOM paOOTHI SIBISIETCS IPEAOCTABICHNE
PYKOBOACTBA 1O nieppoparinu Ha I'T mpu nepeMeHHbIX
BHEIIHUX YCJIOBUAX B TOPU30OHTAIBHBIX CKBAKHMHAX, KOTOPOE
OBLIO COCTABJIEHO NTOCPEJCTBOM BCECTOPOHHETO AaHAIN3A
TPpEeOOBAHUM, OLIEHOK BO3MOKHBIX PUCKOB U IPABUJIBHOI'O
noA60pa TEXHONIOTUN. TAKKE TaHO ONHMCAHUE PE3YIBTATOB U
U3BJICYEHHDBIX YPOKOB. [IpeIOKEHHBIN TEXHOIOT MYECKUI
MPOIIECC, KOTOPBIH CTAJI CTAH/IAPTOM B BBIIIEYKA3AaHHOM PETUOHE,
MOYKET IPUMEHSITHCS C YBEPEHHOCTBIO, O YEM CBU/ICTE/ILCTBYET
YCIEX KAMITAHHWU TTO IIPOBEIEHUIO COOTBETCTBYIOIUX PAOOT.

MarepHua noATroTOBJICH BacuiineM AHpPEE€BbIM
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decrease in initial production, the milling

of such FS baffles has become a necessity.
Milling jobs have proven to be difficult using
conventional coiled tubing (CT) milling
methods, tools, and processes. Analysis

of previous variables, well constructions,

CT strings, and CT equipment led to the
development of an unconventional work
method that has been applied with success in
more than 12 wells in the region.

The first deployments of the combined
work method were observed with caution
and were not fully supported by the customer.
The staged milling was supposed to increase
the operating times in these interventions.
However, by the time the third well was milled
using this method, this perception began to
change because of comparisons between the
time lost during unwanted events, such as the
tool becoming stuck and difficulty during
milling. Previous events had reduced the
occurrence of these issues in the last 12 wells
and the use of associated FSs.

15. A Systematic Approach to
Horizontal Well Perforating With Coiled
Tubing in the South China Sea, Malaysia

W.R. Tapia (SPE); J.R. Jenie,
and I. Sorman (SPE, Schiumberger)

Abstract

For many years perforating in horizontal
wells under variable conditions has been one
of the biggest challenges in the South China
Sea area. Being a critical step during the cycle
of a well, operators have to identify the best
perforating method to achieve desired results
in the safest manner whilst remaining cost-
effective. Perforating using coiled tubing (CT)
conveyance provides a range of flexibility as
an attractive method to convey long sections
of guns in a single run; however, whether
this technology can be considered the most
appropriate solution in light of available
alternatives developed in recent years, remains
in question.

The intent of this paper is to provide a
strong guide to CT perforating under variable
conditions in horizontal wells through
a thorough requirements analysis, risk
evaluation and proper selection of technology.
A review of the results and lessons learnt are
also included. The engineering process, which
has since become the benchmark in the area,
can be applied with confidence as evidence by
the success of the campaign.

By Vasili Andreev
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COBPEMEHHbIE TEHAEHLIN TPAHCOEPA
MHHOBALIMOHHbIX TEXHONOIIA
HEDTEFA30BOIO CEPBUCA AN
OEFASALUNN YTOJIbHBIX NMJIACTOB

HN.A.TOJYTBA, nupexrop OO0 JIMTexHosoruu»; U.A. IUPY, ywieH copeta I'pynsr U/

Pa3paboTKa yroJbHBIX IJIACTOB ITOA3EMHBIM
CIIOCO60M B COBPEMEHHBIX YCIOBUAX B
06434TEILHOM MOPSAJKE CBA3dHA C IPOLIECCAMU
NPEABAPUTENBHOM NOATOTOBKH MECTOPOXIEHH .
IIpaKTUYECKH HA BCEX MMAXTAX HEOOXOJUMO
CHMKEHHE T'A30HOCHOCTU OTPA0ATHIBAEMBIX
YT'OJIbHBIX IIJIACTOB MIEPE] HA4aJIOM UX OTPAOOTKHU
IyTEM U3BJICYCHU S YTOJIBHOI'O METAHA C JaIbHEUIIEH
TPaHCHOPTHUPOBKOH €TI0 Ha IOBEPXHOCTD.

[Ipo6yema 3Ta Ba’KHA U JIJ151 SKOHOMHUKH,
MIOCKOJIBKY BO MHOTUX CJIY4YaX Jera3anus
YI'OJIBHBIX IIJIACTOB O3HAYAET HE IPOCTO yAAJIEHUE
rasa. B nociegHue rogbl METAH YTOJIBHBIX
IUIACTOB ITOJTYYHJI HOBBIM CTATYC — ObLJI BKJIIOYEH B
KJIACCU(PUKATOP NOJNE3HBIX UCKONAEMBIX Poccnu n
CTaJI PACCMATPUBATHCA B KAYECTBE NEPCIIEKTUBHOTO
HUCTOYHHUKA YIVIEBOAOPOAHOTO CBHIPDBSI.

ITporecc U3BIeYEHNA METAHA HA YTOIBHBIX MIAXTAX
MO’KHO Da3/I€IMTh HA [IBA HECOBMECTHUMBIX JIPYT C
JPYTOM IPOLIECCA: TPEABAPUTENLHAA AET A3
pa3padbaThIBAEMBIX IIJTACTOB M3 ITIOATOTOBUTEIbHBIX
BBIPAOOTOK 1 M3BJIEYEHNE METAHA U3 IIJIACTOB-
CIIYTHHUKOB, 4 TAKJKE U3 KyIIOJId OOPYIIEHNA OYUCTHBIX
BBIPAOOTOK. DTH ITPOILIECCH HECOBMECTHMBI
M3-32 B3AUMOIIPOTUBOIIOJIOKHBIX TPEOYEMBIX
TEXHUYECKUX ITAPAMETPOB AETA3AMOHHBIX CETEN.

IIpepBapuTenbHasd ETa3aua — 3TO LIEIBIA
KOMILJIEKC MEP, BKJIIOYAIONIUN B CEOSL:

* IPOCKTUPOBAHHUE U PACYET JETa3aI[MOHHOM CETH
HIAXTHI C 06513aTEIBbHBIM J1A60PATOPHBIM AHATU30M
(pHU3UYECKUX CBOYCTB YIVISI HA IPOHUIIAEMOCTb,
I'Aa30HOCHOCTD U COPOLIMOHHYIO CIIOCOOHOCT;

¢ OYPEHUE CETU CKBAXKMH B PA3PA0ATHIBAEMBIC
YI'OJIBHBIE IIJIACTHI;

* COEMTHEHUE NIPOOYPEHHBIX JIETA3a1IMOHHBIX
CKBa’KHH C TPAHCIIOPTHOU TPYOOIIPOBOTHON
CETBIO (AETA3AIIMOHHBIM TPYOOIIPOBOJOM),
IOAKJIIOYEHHOM K IIOBEPXHOCTHBIM YCTAHOBKAM,;

* IOJKJIIOYEHUE JIETA3a1IIOHHBIX TPYOOIIPOBO/IOB
K IIOBEPXHOCTHBIM JICT'A3A1IMOHHBIM CTAHIIUSAM,
KOTOpPBIE OOECIIEYNBAIOT 6E30IIACHOE U3BJICUYCHIE
METAHA Ha IIOBEPXHOCTH C HEOOXOAMMBIMU
TEXHUYECKUMU NAPAMETPAMH.

W3Bnedyenue meTaHa (4006bIYa METAHA) U3 [1J1ACTOB-
CIIYTHUKOB 1 IIOPO/IHBIX MEXKILJIACTHEB IIPUMEHHUMO
JULSL OI'PAXKAEHUS Pa3pa0AThIBAEMBIX YTI'OJIbHBIX
IJIACTOB OT BJIMSAHUS 'A30HOCHOCTH OJIU3JIC/KAIIX
MJIACTOB, IIPEABAPUTEIBHON JEra3a1MU HEBCKPBITHIX
3aI14COB, NOJJICKAIUX OTPAOOTKE, 4 TAKKE Y AJICHUE
METAHOBO3AYIIHOM CMECH U3 KYII0JI14 OOPYIIECHUS.
Takue TEXHOJOIMYECKHUE MTPOIECCHI YaIlle BCEro
OCYILECTBUMBI OYPEHUEM CKBAKHH C IIOBEPXHOCTH.

Pucynox 1 — Cxema Oypenus CK6aicuH on:a npoeedeHusn 0eza3auuu Y2oNsHblX Naacmoe
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Bce 3TH TEXHOJIOrHYECKHE ITPOLIECCHI YKE
IPUMCHAIOTCSA HA YTI'OJIBHBIX IIPCATIPUATUAX.
Ho ecy KOCHYTBCS aHAJIM3d KOHKPETHO TOJIBKO
OypEHM CKBAXKUH MOJ, AETA3AIUIO, TO MTOJXO/ K
IPOLIECCY OYPEHUS IETA3ALMOHHBIX CKBAKHH HA
YIVIEAOOBIBAIOMNX NPEANPUATUAX POCCUMCKUX
YI'OJIBHBIX OACCEMHOB (B 4aCTHOCTH, B Ky36acce) B
OOJIBIIIMHCTBE CIYYA€B OCTAETCS NOKA JOCTATOYHO
KOHCEPBATHUBHBIM, B PE3YJIBTATE 3TOI'O CAM IIPOLIECC

Pucynox 2 — Ycmanoe6xa ona Hanpasiennozo oypenus
CKEAJNCUH U3 WAXTHBLX 6bIPAGOMOK

JIETA3a1IU U BBITTISUT MaTO03(PPEKTUBHBIM.
CerofiHs MOKHO YTBEPXKJATh, YTO IPUMEHEHNE
MUPOBOI'O OIBITA IPOBEACHUS IPEJBAPUTCIBHON
JETra3aliy YIOJIbHBIX IVIACTOB C UCIIOJIb30BAHUEM
TEXHOJIOTUU HAIIPABJIEHHOT'O OYPEHUS CKBAXKUH, 4
TAKXKE Oarofaps TpaHcdepy APyrux TEXHOIOT U
U3 HEPTETa30BON OTPACIH IIPOLIECC AETA3AIUNU
MOXKHO IIOAHATb HA HOBBIX yPOBEHD. BElb UMEHHO
TAKOU TEXHOJIOTUYECKHI METO/T, KAK HAIIPABJIEHHOE
OypeHUeE, TAaBHO YKE UCTIOIb3YETCS BEYIIUMU
YI71€JOOBIBAIONIMMHU CTPAHAMU, TAKUMH KaK K
Kuran, Ascrpanusd, CIIIA u T.71.

Bce 60mb111e u 607b111€ YITIEA0OBIBAIOIINX
npeanpusTuil Kyzéacca no Mmepe yBeIUndeHHU
ITyOUHBI, HA KOTOPOM BEJETCA OTPAOOTKA yTOJIBHBIX
MJ1ACTOB, UCHBITHIBAIOT CJIOKHOCTH B IOJTYYEHU U
HEOO6XOIUMON 3(PPEKTUBHOCTH JIETA3AIUU C
IPUMEHEHHUEM TPAJAUIIMOHHBIX CXEM. DTO B IIEPBYIO
o4epelb CBA3AHO C YBEJIMYEHUEM I'A30HOCHOCTH
OTPa6ATBIBAEMBIX YI'OJIBHBIX IIJIACTOB U
3HAYUTEIbHBIM YCUJICHUEM BIUSIHUS 'A30HOCHOCTH
MJIACTOB-CITYyTHHUKOB. ITpo1ieccel lecopb1inu rasa
UMEIOT CBOM BPEMEHHOM NEPUOJ] TA300TIAYH,
ONpeNENeHHBIA (PU3NUECKUMU CBOUCTBAMH YIJI,

B CBSI3H C YEM HEOOXOAMMA JIETA3a11Hs1 YT'OJIBbHBIX
[IACTOB, 3AaHUMAIOIIAS OT 6 MECSIIIEB U 6OJICE.

PemmeHneM Takom NpOOIEMBI ABIAETCA
IIPUMEHEHNE TEXHOJIOTUU OyPEHUS HANIPABJICHHBIX
CKBAKMH M3 NIAXTHBIX TOPHBIX BBIPAOOTOK.

Komnanus «IMTexnonorun» u I'pynna U/ B
2014 rony nnpeaoxuan Ha pelHOK Kys6acca u
Poccnm HOBBIM TEXHOJIOIMYECKUH ITPOAYKT,
NOCTPOEHHBIIN HA IPUMEHEHUH ITO/I3EMHOI'O

OypeHus (CTPOUTENBCTBA) HANIPABIEHHBIX
CKBa>KHH 1 IIO3BOJISION NN PEMIATH OOJIBITMHCTBO
OpO6IIEM IPENBAPUTEIBHOM ITOAIOTOBKY YTOJIBHBIX
IJIACTOB K J€Ta3aL1H. DTa TEXHOJIOI U IIO3BOJIAET
HE TONBKO OyPUTb CKBAKUHBI INTYOUHOM 60J1€€

1000 M IO YTOJIBHOMY ILJIACTY, HO U OOECIICYUBATH
JIOKQJIM3ALUIO BIUAHUA I'A30HOCHOCTHU IJIACTOB-
CIIYTHUKOB IIyTEM CTPOUTEIBCTBA KOJUJIEKTOPA
CKBa’KUH HAJ, U TIOJ, Pa3Pa6aTBIBAEMBIM IIJIACTOM.

—
=
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Pucynox 3 — Komnierxc 011 KOamiooun208020 oypenusn

Ipy UCTIOIB30BAHUU PA3PAO6OTAHHOMN
TEXHOJIOTUH JIETA3aIIUH YI'OJIbHBIX IIJIACTOB
MOSIBJISICTCSI BO3MOKHOCTB:

* [IPEJBAPHUTEIBHO JICTA3UPOBATH YTOJIBHBIH IJIACT
10 CTBOPY IPOXO/AKH 'OPHBIX BEIPAOOTOK;

* HCKJIIOYUTh HEOOXOJUMOCTD IPUMEHEHU I
Hea(PEKTUBHON 6APbEPHON JEra3aluu
KOPOTKHMH CKBAKMHAMH, KOTOPAsI
06€eCneynBaeTCs TPAJUIIMOHHBIM POTOPHBIM
6ypenuem;

* 06€ECNEYNTD MNOJTHOLIEHHYIO I'€OJIOINYECKYIO
Pa3BEIKY YI'OJMBbHBIX IJIACTOB, OAJICKAIUX
OTpaboOTKE;

Pucynox4 - r'uopomonumopnoe 6ypenue

* 326/1aTOBPEMEHHO YCTPAHUTD BIIUAHUE
BHE3AITHBIX BBIOPOCOB IIPU MOCIEAYIOMIEM
IIPOBEJICHUU F'OPHBIX BEIPAOOTOK, TEM CAMBIM
3HAYUTCIIBHO YBCJIUYUB CKOPOCTD ITPOXOJKH.
He ocTaHaB/IMBasACh HA JOCTUTHYTOM,
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Pucynox 6 — Mnozocmaouiinstii 2uopopa3poié naacma

CHELIUAINCTBI KOMITAaHUH «[IMTexHonorumu» B

HACTOSIIIIEE BPEMSI BEAYT NPOPAGOTKY BOZMOXKHOCTH

TpaHC(EPa U ANANTALHUN UHBIX HE(PTEra30BBIX
TEXHOJIOTUM HA 6a3€ 060pYyAOBaHUA ['PyNIIbI
OU /I, Takue TEXHOJIOTHUH, KAK KOJITIOOMHTOBOE
OypeHUE TOPU3OHTAIBHO-HAIPABIEHHBIX
CKBa>KUH, THAPOMOHUTOPHOE OyPEHUE U PA3MBIB,
T'UAPABINYECKUI PA3PBIB (TUAPOPACUICHEHUE),
430THO-IIEHHBIN I'UIPABJIMYECKUN PA3PLIB, 4
TAKXKE UX KOMILJIEKCHOE IPUMEHEHHUE ABJIAIOTCS
HauoboJIee NEPCIEKTUBHBIMU METOAAMHU CHUXEHUSA
Tr430HOCHOCTH ILIACTOB.

KoJITIOOHMHIOBOE OypEeHHE UMEET Psiff
HEOCIOPUMBIX IPEUMYIIECTB B IPUMEHEHUU
OypeHUs CKBAKHH C TIOBEPXHOCTH. B IepByIo
o4depenb NOTPEOUTENb BBIUTPHIBAET B CKOPOCTHU
OypeHHs, 2 TAKXKE CYIECTBEHHOM COKPAIEHUH
HENPOU3BOJAUTEIBHOTO BPEMEHHU. [IOTTOTHUTENBHO
K YK43aHHOMY KOJITIOOMHIOBO€E 6ypeHME
MO3BOJISAET MOBBICUTD 3(P(PEKTUBHOCTD PAbOT 32
CYET 3KOHOMMHU TEXHOJIOTUYECKUX KUJKOCTEN,
COKpAallleHH S BDEMEHU HA MOOMJIU3AIITUOHHBIE U
MHOATOTOBUTEIBHO-3AK/IIOYUTENBHBIE PAOOTHIL.

3HAYNUTENBHOE MOBBIIEHNE 3(P(PEKTUBHOCTHA
PaboT IO AEra3anuu HEPa3pPabaAThIBAEMBIX
YT'OJIBHBIX IUIACTOB JAET PEANTNU3ALNA TEXHOJIOTUN
TUAPOMOHUTOPHOI'O PA3MBIBA NOPOA. JaHHAA
TEXHOJIOTUA UCIIONb3YETCA I CTPOUTENBCTBA
CKBa>KMH HEOOJIBIIIOTO AUAMETPA B 34JAHHOM
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HAIIPABJICHUH U3 OCHOBHOI'O CTBOJIA IIyTEM
Pa3MbIBa IIOPO/] BLICOKHM [ABJIEHUEM, B TOM
YHCJIE C HPUMEHEHHUEM KOJITIOOMHIOBOI'O
obopynoBaHU. Peannzanusa TEXHOJIOTUU
T'UJIPOMOHUTOPHOI'O PA3MBbIBA ITIO3BOJIUT
CYIIECTBEHHO PACIIUPUTD 30HY (DHUIIBTPALIUHN U3
OPOOYPEHHOM CKBAXKUHBIL, 4 TAKXKE COKPATUTD
KOJIMYECTBO BEPTUKAJIbHBIX CTBOJIOB IIPU
JIeTra3aliiy BBIpabOTAHHOI'O IPOCTPAHCTBA, YTO B
L€JIOM JJOJIXKHO COKPATUTD
pacxojbl HA CTPOUTEILCTBO CETU JEra3alu-
OHHBIX CKBAKHH.

TeXHOJIOTHH IT'HAPABIHYECKOTIO
pa3peIBa (T'NPABINYECKOIO PACUIIEHEHA)
MO3BOJIAIOT CO34aTh B YTOJIBHOM ILJIACTE
TEXHOI'€HHBIN KOJIJIEKTOP C PA3BUTOU CUCTEMOK
TPELINH, COCANHAIOIINXCS YePE3 CKBAKHUHY C
MOBEPXHOCTBIO. HAM60IBITYIO TEPCIEKTUBHOCTD
NPEACTABIAET MHOTOCTAJUMHBII ITPOIECC,
TNO3BOIAIOIINN OXBATUTDH 3HAUYNUTEIbHBIE
IO A H, a Takxe I'PIT c nppuMeHeHnEM B
PA3IMYHBIX KOHIEHTPAUAX NHEPTHOI'O I'd3a —
430T4a (A30THO-IIEHHBIN).

KOMILJIEKCHBIE METO/BI U ITOAXO/BL, Pa3paba-
ThIBA€MbI€ KOMIaHUueH «JIMTexHosorumu» Ha
6ase obopynosanus I'pynnsr @1/, TO3BOIAT
BBIBECTH IIPOIIECCHI JETA3AIINUH, A TAKXKE JOOBIYH
METAHA U3 YTOJbHBIX IIJIACTOB HA HOBBIN YDOBEHD
3(PPEKTUBHOCTU U NEPCIIEKTUBHOI'O PA3BUTHS. ©



== COBPEMEHHEIE -
MHHOBALIMOHHBIE e
TEXHOAOT W CoeMecTHbIM NpoekT c Mpynnow @PI,&V

KOMMAEKC HACOCHbIM NPUTOTABAMBAIOLLIUM KHN1

MpeaHa3HaueH AR HeNpepbIBHOTO NPUIOTOBAGHWA M 3aKaYKH B CKBaXHHY 0CaAKOreAeobpasyrolux KOMNO3HLWH
C TOYHbIM YYETOM PAcX0Aa U AOIMPOBKM ChIMYYMX M KHAKHX XMMPEareHTos.

NpUMEHAETCA NPH NPOBEAEHHM
paboT ¢ uCnoAb30BaHHEM
NOTOKOOTHADHAKLLMX TEJiHDJ'-.DI‘Hﬁ.
HanpaBAEHHbIX Ha NOBbILLEHWEe =
HedTeoTAaYH HEOAHOPOAHbIX
NMAACTOB Ha HDSAHEﬁ CTapHH
pa3paboTku MecTopoXAEHM.

.
bl

Bce obopyaoBaHue KOMNAEKCa
pabotaer ot TpéxdazHoi cetH
380V 1 CMOHTMPOBaHO B ABYX
H30TEPMHYECKHX GyproHax,

PacnoAOKEeHHBIX Ha OTAEALHBIX l::i
npyuenax. I. _Z_ '.. ':.: ¢] r}—
/) ; i

CucTembl KOMNAEKCA CHAbeHb | — (> 1 B e
3NEKTPONPHEOAAMH. o e [ T

Cocrae komnaekca:
* ycTaHoBKa HacocHas npurotasausatowan YHNS
- CHCTEMa BOAONOATOTOBKM
- CUCTEMA AO3UPOBAHMA ChINYYUX XHMPEAreHToB
- CHCTEMA AOZHPOBAHHA MHAKHX XHMPEAreHToR
- THApaTauMoHHan EMKOCTb
- CHCTEMA OTOMAEHUA W BEHTHUAALMM
- OTCEK oneparopa
*  YCTAHOBKA HacoCHaA HarHetawwan YHH2
- CHCTEMA NOAAYH aueTaTa Xxpoma
- HACOC BLICOKOTO AABAEHMWA C INEKTPONPHBOAOM
- CHADBO#M BAOK 3AEKTPOCHCTEMbI B OTABALHOM OTCEHE

MpouasoanTeALHOCTE NPW AasaeHul 30 MNa, He meHee, HS ful 9

KoanuecTeo 0AHOBPEMEHHO NOAABAEMbLIX XHMPEAreHToR:

- KHAKHX XHMDEarenTos 3
= ChiNyYHX XHMPEareHToB 2
O61EM TMADATALHOHHOR EMKOCTH, M° 6

YerawoeKa HACOCHaR Harderawwan YHH2

Ten:474997889119  Oac: 4375173663093  E-malk info@eitgrouporg wwvfidby  www.citgroup.org




[TPAKTHUKA

[ Ipumererue HoBblLx
MEeXHOI02UU C UCNOJIb30BAHUCM
KOINIOOUH20B0LL )YCIMAHOBKU

Application of New lechnologies
Using Coiled Tubing

Marepuaa npegocrasiaeH 000 «Ypaa-Ausana-ITHID.
The text was provided by Ural-Design-PNP.

BBEAEHUE

B HacTos1IEE BpEMS OOIACTD IPUMEHEHUS KOTIOOMHIOBBIX
YCTAHOBOK OXBATBIBAET BCE OOJIBIIE CMEXHBIX HAIIPABICHUN
B cpepe HedprecepBUCa, OOBENNUHSIS PAOOTHI ITO
KaIIUTAIBHOMY PEMOHTY CKBaKUH (KPC), TEKyIeMy peMOHTY
ckBaxuH (TPC), BBI3OBY IPUTOKA U3 IIACTA, F€O(PU3NIECKUM
HUCCJIEOBAHUAM CKBAKUH. DT OOJIACTb TAKIKE BKIIOYAET
ONBITHO-IIPOMBIIIJIEHHBIE PA6OTHI C HOBBIM OOOPYAOBAHUEM
U MIEPEIOBBIMU TEXHOJIOTUAMH.

Ha6op onepanuii, BBIIIOJIHSIEMBIX HA OTHONU CKBAKUHE
MIPU MOMOIIU KOJITIOOMHI'OBOI YCTAHOBKH, MOKET OBITh
CJIEAYIONUM: ITTYIIIEHUE CKBA>KUHBL, Pa36ypuBaHUE (PPaAK-
NOPTOB B MHOI'OCTAJUMHON KOMIIOHOBKE I'MIPABJINYECKHIT
paspmis miacta (I'PIT); mpoMbIBKA CKBAKUHBL C
HOPMAJIU3AIMEH 326051; KUCJIOTHAs O6pabOTKA NPU3a60MHON
3onbI I1acta (T1311); reopusnyuecKre UCCAEJOBAHUA C
MOCIEAYIOMUM BbI30BOM IIPUTOKA (OCBOCHHEM CKBAKHHDI).

KOMIJIEKCHBIM NOAXO/] K BBIIIOJTHEHUIO PA6OT HA OJTHOM
OOBEKTE MPUBOJUT K COKPAMIEHUIO CPOKOB PEMOHTA CKBAKHUH
U MOBBIIIEHHIO KA9€CTBA BBINOJTHEHHBIX PAOOT.

KONTKOBNHIOBbBIE TEXHOJIOTMA

HOPMAJIN3ALNSA 3ABOS CKBAXKUHbI

B nporiecce CTpOUTENBCTBA, IKCILIYATALIUU, DEMOHTA
CKBAXMH U 1poBezicHUst ['PIT BOBHUKAET HEOOXOJJUMOCTb
B YIAJIEHUH U3 CTBOJIA CKBAXKUHBI M CKBA>KHHOT'O
060PYIOBAHNS THOPOAHBIX (DPAKIIUI — ITECKA, T'EJIA,
OPOAYKTOB XUMHUYECKUX PEAKIUM, IPOMNITAHTA.

JaHHBINA IPOLIECC XAPAKTEPUIYETCA OOLUIUM TEPMUHOM:
«HOPMAIU3ALUS 320051 CKBAKUHBD.

Hopmanusanus 326051 BKJIIOYAET B CEO TPOMBIBKY
CKBa>KHMHBI THPOMOHHUTOPHOU HACAIKOU HA THOKUX HACOCHO-
KoM pecCOpHBIX Tpy6ax ('HKT) ¢ TOCTOAHHON HUPKYIAIIUEN
JKUJIKOCTH — JJO INIYOHUHBL, PETTIAMEHTUPYEMOM XapAKTEPOM
MIPOBOAUMBIX PAOOT.

BBIMBIB TBEPABIX U PBIXJIBIX YACTULL IPOUCXOAHUT 34 CUET
NOCTOSTHHOW HUPKYIALUU *KUAKOCTH IPU YCJIOBUH, UTO
CKOPOCTBb BOCXOJAMIETO IOTOKA OYAET BBIIIE CKOPOCTH
OCEJNAHUSA B3BEIIEHHBIX YACTHII,

DKCMEPUMEHTANBHBIM ITyTEM YCTAHOBJIEHO, YTO CPEIHSASA
CKOPOCTB OCEJJAHUA ITECKA U ITPOIITAHTA, HAXOAAMETOCS B
CTaTUYHOM )KHUKOCTH, YIEJIbHBIM BeCOM 1,0 T/cM?, paBHa 5—8 M/MUH
B 3ABUCUMOCTH OT YJEJIBHOI'O BECA U PA3MEPA YACTHII,

MUHUMAIBHAA CKOPOCTB BOCXOASAIIETO ITIOTOKA JJIs
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INTRODUCTION

At present the area of application of coiled
tubing rigs ever more increasingly covers adjacent
oilfield services incorporating well workover
operations (WO), well servicing, well stimulation,
and production well logging. This area also
includes field trials using new equipment and
advanced technologies.

The set of operations performed at one well
using a coiled tubing rig can be as follows: killing
of a well; multistage drilling-out of frac-ports;
hydraulic fracturing; cleanout and bottom-hole
cleaning; bottom-hole acidizing; well logging
followed by stimulation (well testing).

An integrated approached to the performance
of operations at a site reduces the duration
of workover and increases the quality of the
operations.

COILED TUBING TECHNOLOGIES

BOTTOM-HOLE CLEANING

During the construction, operation, workover
and hydraulic fracturing a necessity arises to
remove foreign particles from the bore hole
and downhole equipment — sand, gel, chemical
reaction products, proppant.

This process is commonly called bottom-hole
cleaning.

Bottom-hole cleaning includes jet-nozzle
cleanout using coiled tubing with continuous
fluid circulation — to the operation-specific
depth.

The wash-away of solid and loose particles is
caused by the continuous circulation of fluid so
long as the upward flow rate is higher than the
sedimentation rate of the suspended particles.

It has been established by means of
experiments that the average sedimentation rate
of the sand and the proppant in the static fluid
with a specific gravity of 1.0 g/cm? equals
5-8 m/min depending on the specific gravity
and size of the particles.

The minimum upward flow rate to ensure
normal washover of the particles should be three



HOPMAaJIBHOT'O BBIHOCA Y4ACTUL] HA IOBEPXHOCTD JOJIKHA ObITh
B 3 pa3a BbIILIE CKOPOCTHU OCELAHUA B BEDTUKAJIbHBIX CTBOJIAX
CKBAXMH U B 10 pa3 BbIIIE CKOPOCTH OCEAAHUS B HAKJIOHHO-
HANPABICHHBIX U TOPU3OHTAJIBHBIX CTBOJIAX.

Taxum 06pa3oM, A1 BEDTUKAJIBHBIX CTBOJIOB CKBAXKHUH
MUHUMAJIbHAS CKOPOCTDb BOCXOAAIIEIO ITIOTOKA JOJLKHA
COCTABJIATD 15—20 M/MUH, JJ1s1 HAKJIIOHHO-HAIIPABJICHHBIX U
rOPU3OHTANbHBIX 50—80 M/MUH.

OCHOBHBIMH (DAKTOPAMH, YXYAIIAIONIIMHA HOPMAJIbHBIA
BBIHOC YaCTHII C 320041, ABIAIOTCSA HU3KUE TLIACTOBBIE
JaBJICHHSA U HEJOCTATOYHBIN PACXOZ, IIPOMBIBOYHOM
skujkocTu yepes 'HKT.

Mertoppl, npumensaemble OO0 «Ypan-Ausann-ITHID qia
MHOBBIIIEHUS KAYE€CTBA PA6OT IO HOPMAJIU3ALUH, IPUBE/ICHBI
HIKE.

A3pauua nPpometeounoil Hcuorxocmu. I1Ipy aHOMAIBHO
HU3KOM IIACTOBOM JaBiieHuu (AH/IT) pekomenayeTcs nepeg,
OPOBEJEHUEM PAOOT 3AKPBITh CKBAXKUHY HA 3—4 CyTOK 1A
IIOJIHOT'O BOCCTAHOBJICHU S JABJICHU.

OJHUM U3 CIOCOOOB CO3/IAHUA AENIPECCUHN HA IIJIACT
SABJIAETCA CHUKEHHE YIEJIBHOI'O BECA [IPOMBIBOYHOM
SKUAKOCTU A0 3HadyeHuI 0,8—0,9 r/cm?. [JocTUraeTcs 3To
METO/IOM HATHETAHM S A3PUPOBAHHON XKUAKOCTU JTIUOO
MHEHHBIX cUcTeM. Hanbonee NoAXOAI UM ar€HTOM JIJIS
43PAlMU U IEHOOOPA30BAHUS )KUJIKOCTU SIBIIAECTCS
ra3zo06pasHbIit 30T (N2). OH HE NOAAEPKUBACT TOPEHUS U
3KOHOMHYECKU 3(PPEKTUBEH B IPOMBIIIJIEHHBIX OObEMAX.

A30T HE COBEPIIACT PA6OTHI 11O BBIHOCY. TOJIBKO KUK
(Pasza 06eCnEUYNBAET TPAHCIIOPTUPOBKY TBEPJBIX YACTHUI] HA
IIOBEPXHOCTD. A30T YCKOPAET INOTOK XKUJKOCTHU U CHIDKAET
T'UPOCTATUYECKOE JABJICHUE.

IIpy MCHIONIB30BAHUY JKUAKOCTH, A3PUPOBAHHOM 430TOM,
CKOPOCTBb IOTOKA B MAJIOM 34TPyOHOM NPOCTPAHCTBE O6yIeT
YBEIUYUBATBCA NIPU NOAXO/E K YCThIO CKBA’KMHBI U3-34
pacCIIMpPEHNA A30Ta IIPU IIOHMKEHUU T'UAPOCTATUYECKOI'O
JaBJICHUAL.

CTeneHb a43pali )KHUJIKOCTU — OTHOIIEHUE OO'bEMA I'd3a K
06'BEMY KHUJKOCTU — 3ABUCUT OT YCJIOBHUH PA6OTHI CKBAKUHEI
Y BEJTUYUHBI HEOOXOIUMOII IENPECCUN HA TIACT.

Hicnonp30BaHUE OOIETYEHHOM JKUIKOCTU CHUXKAET PUCK
(POPMHUPOBAHUA TPOOOK U3 TBEPABIX YACTUILL U IPUXBATA
ru6kort HKT.

IIpumenenue nonudumenesi mpenus. Co3ganue
HEOOXOUMOT'O PACXO/1a TPOMBIBOYHOI JKHUJIKOCTH YEPE3
I'HKT (3,5-7,0 1/c€K) 111 HOPMAJIBHOT'O HOA’bEMA YACTHI]
€ 326051 CKBA’KMHBI COIIPOBOXK/IAETCA POCTOM JIABJIEHUS HA
YCTbe (B IMHUM HATHETAHUS BBICOKOT'O IABJIEHUS 1 HACOCHOM
arperare). BoJbIoi poCT AaBAEHU IPOUCXOAUT BCJIEACTBUE
TUAPABINYECKUX ITIOTEPH HA TPEHHUE IIPH JIBUKEHUN
sxkugxkocTu o 'HKT.

Jna npumepa. PacuetHsie norepu Ha Tpenue it THKT
?¥38,1 mMm, timnaon 4000 M, pPaCXOA0M IPOMBIBOYHOM
JKMJIKOCTH 3,5 J1/CEK C YAEIBHBIM BECOM 1,0 I/CM? COCTABIIAIOT
26 MIla. IIpy aHAJIOTUYHBIX BXOJHBIX JaHHBIX HA THKT
044,45 MM IOTEPU HA TPEHUE COCTABAT 11 MIIa.

C LIEJIBIO CHUXKEHUA IIOTEPb HA TPEHUE B IIPOMBIBOYHYIO
JKMJIKOCTDb BBOJSAT NOHU3UTEIUN TPEHUS, TAKHE KAK
ASP-820 xommntanuu NALCO u nip. CpeaHsasa KOHLEHTPAL U
noHuauTene Tpenus cocrasiuseT 0,1-0,2% Ha 1,0 m?
IIPOMBIBOYHOM KUJKOCTH.

Vcnonp30BaHUE TOJOOHOM XUMUU, IO HEKOTOPBIM
JaHHBIM, CHHXKAET [IOTEPHU HA TPeHUE A0 30—-40%, 94To

times higher than the rate of sedimentation
in the vertical holes and ten times higher than
the rate of sedimentation in the controlled
directional holes and horizontal holes.

Therefore, in the case of vertical holes
the minimum upward flow rate should be
15-20 m/min and 50—-80 m/min in the case of
controlled directional and horizontal holes.

The main factors impairing normal washover
of the particles from the bottom hole include low
formation pressure and insufficient flow rate of
the washing fluid through coiled tubing.

The methods used by Ural-Design-PNP to
improve the quality of bottom-hole cleaning are
given below.

Aeration of the washing fluid. At an
abnormally low formation pressure before the
commencement of the work it is recommended
to close down the well for 3 or 4 days to ensure
full buildup of the pressure.

One of the ways to create pressure drawdown is
to bring down the specific gravity of the washing
fluid to 0.8—09 g/cm?. It is achieved by injecting
aerated fluid or foam. Nitrogen gas (N2) is the
most suitable agent for the aeration and foaming
of the fluid. It does not sustain combustion and is
cost effective in industrial-scale volumes.

Nitrogen is not used for washover. Only the
liquid phase ensures carrying of the solids to the
surface. Nitrogen speeds up the fluid flow and
reduces the hydrostatic pressure.

If nitrogen-aerated fluid is used, the flow rate
in the small annulus increases when approaching
the well-head due to the expansion of nitrogen
when the hydrostatic pressure drops.

The degree of fluid aeration — the correlation
between the gas volume and the liquid volume —
depends on the well operation conditions
and the magnitude of the required pressure
drawdown.

The use of lightweight fluid reduces the risk of
blockage caused by solids and sticking of coiled
tubing.

Use of friction reducing agents. Creation
of the required flow rate of the flushing fluid
through coiled tubing (3.5-7.0 1/sec) to ensure
normal lift of the particles from the bottom
hole is accompanied by the pressure growth at
the well-head (in the pressure build-up line and
the pumping unit). Considerable pressure boost
occurs as a result of hydraulic frictional losses
during the movement of the fluid moves through
coiled tubing.

E.g.: Estimated frictional losses for coiled tubing
with the diameter of 38.1 mm and a length of
4000 m at the 3.5 1/sec flow rate of the flushing
fluid with the specific gravity of 1.0 g/cm? equals
26 MPa. With the same input data for @44.45 mm
coiled tubing the frictional losses equal 11 MPa.

To reduce frictional losses the flushing fluid
incorporates friction reducing agents, such as

P ASP-820 manufactured by NALCO and others. 4
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BJIEYET 34 COOOM CHUIKEHUE JIABJICHUA 3aAKAUKU KUJTKOCTU
IPU HOCTOSTHHOM PACXO/IE.

PA3BYPUBAHUE ®PAK-NMOPTOB B KOMIOHOBKAX
/19 MHOTOCTAAUWVHOIO TP

B HacTos1ee BpeMs He(PTAHbIE KOMITAHHUU AKTHUBHO
OPUMEHSIOT TEXHOJIOTUIO MHOTOCTAJUITHOTO
nocnesoBaTeIbHOrO I'PIT B rOPU30OHTAIBHBIX CTBOIAX
CKBAXXMH (XBOCTOBUKAX).

Komnionoska mHoroctaguitnoro I'PIT tuna Stage
FRAC xomnanuu Weatherford BKIIO4aeT B Ce651 psij
MHOCJIETOBATENBHBIX (PPAK-TIOPTOB, U30TUPYEMBIX
CIIEIIUAIBHBIMU MY(PTAMHU C METAININYECKHUMU MIAPAMU.
[Tocne okoH4YaHuA KaxXa0u cTaauu I'PIT B HAaCOCHO-
KoMInpeccopHyio Tpyoy (HKT) 3anyckaloT CrieljuaIbHbIN AP,
KOTOPBII CaIUTCS B CEJJIO CABUXKHOI MY(DTHI U U30JIUPYET
OTPabOTAHHBIN HHTEPBAJL

I1To okonvanunwm Bcex craan ['PI1 mponsBoguTCs onepanus
O Pa36yPUBAHUIO MIAPOB U CEAET KOMIIOHOBKH IIPU MOMOIIHA
KONTIOOMHTOBOX YCTAHOBKHU.

OO0 «Vpan-Auszann-ITHIT> yaenunnao oco6oe BHUMAHUE
OAOOPY KOHCTPYKTHUBHBIX OCOOECHHOCTEH PEXKYIIETO
WHCTPYMEHTA, IIOCKOJIBKY 3TO UMEET OOJBIIOE 3HAYEHUE IPU
pabore B MabIX fuameTpax Tpyd HKT, ropru30HTAIBHBIX
CTBOJIAX Y KOMIIEHCUPYET OTCYTCTBUE BO3ZMOXKHOCTH
CO34AHUS 3HAYMMOU OCEBOU HATPY3KMU.

YTOOBI UCKIIOUYUTB JIUITHUE CITYCKO-TIO/bEMHBIE ONIEPALTUH
(CIIO), 1y1st CMEHBI KOMIIOHOBKHM O60PYIOBAHU S, ObLI
Pa3paboTaH YHUBEPCAIbHBIHN (PPE3, CIOCOOHBIN 32 OIUH
CITyCK (PPE3EPOBATH KAK CEJIO C IIAPOM, TAK U TEJIO CABHXKHOM
My} 1L KOHCTPYKIUA (Ppe3a TO3BONAET (PPEIEPOBATH
(PPaK-IOPTHI C CO3JaHUEM MUHUMAJIBHOM HATPY3KHU HA
UHCTPYMEHT, YTO MUHUMU3UPYET pUCKU noBpexaeHus FTHKT
B TOPHU30HTAJIBHBIX YY4CTKAX CTBOJIA CKBA’KUHBL

Taxske 1151 JAHHOI'O BU/jA paboT ObLI IIPOBEJCH OAOGOD
BHUHTOBOI'O 32601HOTr0 BUraresns (B3/1) ¢ onTruMaabHbIM
COOTHOIIEHUEM KPYTALIETO MOMEHTA 1 OOOPOTOB.

B nenom onepanys no ppe3epoBaHUIO (PPAK-IIOPTOB
KOMIIOHOBKH 3aHUMA€T HENTPOAOIKUTEIBHOE BPEMS, B
CpeaHeM 10 24 4, 94TO OOECIIEYNBACT CKOPEHIINI BBOJ,
CKBA’KHHBI B 9KCIUIYATALHIO.

TMEPEKJ/TKOHEHUE ®PAK-TTOPTOB B KOMIOHOBKAX
CEJIEKTUBHOIO MHOIOCTAANMHOIO rPrl

B 2014 rogy kommanueit OO0 «Ypan-Auzans-ITHIT»
COBMECTHO € KoMmItaHuer Weatherford ycrienHo npoBe/ieHbI
PabOoTEI IO NMEPEKIIOYEHHIO IIOPTOB B KOMIIOHOBKE MHOT'O-
cragurHoro cesextusHoro I'PIT “ZoneSelect” MONOBORE.

B otiimyue oT nociiefoBaTeIbHOM N30 1IUH OJTHOTI'O
OPTA OT JPyTroro MOCPEACTBOM COPOCA MIAPOB KOMIIOHOBKA
MONOBORE umeeT CIBUKHBIE IIOPTHI, KOTOPBIE OTKPBIBAIOT
U 3aKPBIBAIOT IIPU IMOMOIIHY CIIELIUATBHOIO MHCTPYMEHTA,
criryckaemoro Ha 'HKT, TeM caMbIM OCIEJOBATEBHOCTD
nHTepsanos I'PIT onpenensgercsa 3aKa3auKoM.

HNHCTPYMEHT OTKPBITUS/3AKPBITUS IIOPTOB KOMIIOHOBKU
MPEJCTABIAET COOOU I'MIPABINYECKHUI MOJIOT IBYCTOPOHHETO
Jencrsus. Pabouee faBIeHNE HYDKHET'O HAIIPABJICHUS yAapa
cocrasiser 3,2—4,5 MITa, pabodee 1aBJICHHUE BEPXHET'O
HAaNpaseHu yaapa cocrasiger 10—-12 MITa.

JaHHAag TEXHOJIOTUs ITIO3BOJIAET IIPOBOJAUTD
MHOrocTaauiHbH ['PT1 B rOPH30OHTAIBHBIX CTBOIAX O€3
MOCJIEAYIOIIETO (PPEZEPOBAHUSA IIOPTOB.
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The average concentration of friction reducing
agents is 0.1-0.2% per 1.0 m? of flushing fluid.

Reportedly, the use of such chemicals brings
down the frictional losses to 30—-40% which
causes the fluid injection pressure to drop at a
constant flow rate.

DRILLING-OUT OF FRAC-PORTS AT
MULTISTAGE HYDRAULIC FRACTURING

At present oil companies actively implement
multistage fraccing in horizontal holes (tail pipes).

The multistage fraccing array of the Stage FRAC
type produced by Weatherford consists of a set
of serial frac-ports shut off by a special metal-
ball coupling. At the end of each fraccing stage
a special ball is dropped into the coiled tubing
which gets into the seat of the sliding sleeve and
shuts off the exhausted interval.

At the end of all stages of hydraulic fracturing,
drilling-out of the balls and seats is performed
using a coiled tubing rig.

Ural-Design-PNP put an increased focus on
the selection of the design features of the cutting
tool as it plays an important role when using
small-diameter coiled tubing while working in
horizontal holes and makes up for the lack of
possibility to create considerable axial load.

To eliminate excessive round-trip operations to
change the equipment configuration a universal
mill has been developed capable to mill both the
seat with the ball and the body of the sliding sleeve
on a single trip. The design of the mill allows
milling frac-ports creating minimum load on the
tool which minimizes the risks of damaging the
coiled tubing in the horizontal sections of the hole.

Additionally, for this type of operations bottom-
hole motors have been selected with the best
torque-speed ratio.

On the whole, milling of the frac-ports takes
little times — 24 hours on average — which ensures
fastest bringing-in of the well.

SWITCHING OF FRAC-PORTS IN A SELECTIVE
MULTISTAGE FRACCING ARRAY

In 2014 Ural-Design-PNP in association with
Weatherford successfully switched ports in the
ZoneSelect MONOBORE selective multistage
fraccing system.

Unlike successive isolation of one port from
another by dropping balls, the MONOBORE system
has sliding ports which are opened and closed with
a special tool lowered into the hole using coiled
tubing; therefore, the sequence of fraccing intervals
is determined by the Customer.

The tool for opening and closing of the portsis a
two-way hydraulic hammer. The working pressure
of the downward stroke of the hammer is
3.2—4.5 MPa while the working pressure of the
upward stroke is 10-12 MPa.

This technology allows performing multistage
fraccing in horizontal holes without subsequent
milling of the ports.



MPOBEAEHUE KOMITIIEKCA TEO®U3NYECKUX
WCCJIELOBAHWI B TOPU3OHTAJIbHbIX CTBOJIAX

B nnocneiHee BpeMs MUPOKOE PACHPOCTPAHEHUE
MOTy4YMIIO OypeHHEe OOKOBBIX TOPU3OHTATIBHBIX CTBOJIOB B
3KCIUIYATALUOHHBIX CKBAXXUHAX C 1IEJIbIO YBEJTMUECHUS OXBATA
IUIACTA 30HOU (PUIBTPALTUU U, KAK CJIEACTBUE, CTUMYJISALIAN
IPUTOKA CKBAXKUHHOTO (PIIona.

ITpOTAKEHHOCTb FTOPU3OHTAIBHOIO yYaCTKA CTBOA
CKBAXKMHBI MOXET AOCTUTATh S00-1500 M. B 3TOM Ciiyyae
MPOBECTU KA9E€CTBEHHBIN KOMILJIEKC T€O(DU3HUKU HE
OPEJCTABIAECTCSA BOSMOXHBIM. [Tpu paboTe reopu3ndecKkoro
MHOJ/bEMHMKA C XKECTKUM KAPOTAKHBIM Ka6€JIEM MAKCHUMAIBHO
BO3MOKHBII TPAHCIIOPT I'eO(PHU3UIECKOTO MIPHUOOPA IO
TOPU3OHTAJIBHOMY Y4Y4CTKY cOCTaBgeT 250-350 M, OCTaBIIasACA
YaCTh TOPU3OHTAIBHOT'O CTBOJIA OCTAETCS HEOXBAYEHHOI
UCCIENOBAHUAMU.

000 «Ypan-duzaitu-ITHIT» COBMECTHO € TeO(PHU3UIECKUMU
KOMITAHUSAMH AKTHBHO IIPUMEHSAET KOJTIOOMHIOBYIO
YCTAHOBKY /1151 JOCTABKH IIPUOOPOB HA 3A60 CKBAKHUH C
TOPU3OHTAJIIBHBIMH CTBOJIAMU.

IIpu paboTEe UCHIOIB3YIOTCS ABTOHOMHBIE KOMITJIEKCHBIE
IpuGOPEL, Takue Kak «KapCap» cepun ropusoHT U «EO-6».
ITpOn3BOAMMBIN PAJT UCCAENOBAHNN BKIIOYaeT: 'K, MaHOMETP,
Temuneparypa, CTH, 1okaTop My(dT, BIaromep, UaMeEpEeHHE
YAEIBHOI'O COITPOTUBJIEHUS.

B OCHOBHOM HCIIOJIB3yeTCA COOPKA KOMILIEKCHBIX ITPUOOPOB,
BKJIIOUAIOIIAS] HECKOJIBKO MOy IEH. O6111as1 JIVIMHA KOMIIOHOBKH
IPUOOPOB MOKET JOCTUTATH 8—9 M.

IIpu paboTE KONTIOOMHI'OBOH YCTAHOBKOM C aBTOHOMHBIM
reo(pu3nIEeCKUM IPUOOPOM ITPUBA3KA JJAHHBIX [IPUOOPA ITO
INIYOMHE IIPOMU3BOANTCA OT CTAHILIMKA KOHTPOJIA YCTAHOBKHU
I'HKT.

Hanmuune HUPKYIALUOHHOIO IEPEBOJHUKA HAL
KOMIIOHOBKOH IreO(pU3NIEeCKUX IIPHOOPOB O3BOJISIET
MPOU3BOJUTD 3AITUCH MPOMUIIA IIPHUTOKA IPU
KOMITPECCUPOBAHUHU CKBAKUHBL B OTIIMYME OT MYCKOBBIX MY(T,
yCTaHOBIEHHBIX HA HKT, KOMIIPECCHPOBAHNE CKBAXKUHBI YEPE3
I'HKT pgaeT BO3MOXKHOCTB ITIOJOOPATh HANnO0Jj1e€ 3P (PEKTUBHYIO
IIyOMHY B 3aBUCHMOCTH OT CTATUYECKOTO, TMHAMUYECKOTO
YPOBHS CTON6A JKUJOCTH U XAPAKTEPUCTUK ILIACTA.

BTOPWYHOE BCKPbITUE MNPOAYKTUBHBIX MJIACTOB

C[TOMOLbKO KOMITJIEKCA «KPOT-2»

Ha no3pHux CTaiuax padpadboTKU MECTOPOXKIEHNI padoTa
C IIJIACTAMU-KOJUIEKTOPAMU TPeOyET BCE OOJIEE JIOKATIBHOT'O
U ITPAMOTHOTI'O ITOAXO/A. B TOM 4HCIIE TO OTHOCUTCS K
BTOPUYHOMY BCKPBITHIO IIACTA.

000 «Ypan-duzais-ITHIT»> coBmecTHO ¢ ITKTD «TexnpoekT»
3aHHUMAIOTCS PA3PA0OTKOIM KOMIIIEKCA OOOPYIOBAHUA U
TEXHOJIOTHHU JIJIs1 OYPEHUSI NIYOOKUX PaINAIbHBIX KAHAJIOB B
NPOAYKTUBHBIX HEPTAHBIX IIACTAX — «KPOT-2».

Lenp1o pa®oOTHhI ABISAETCS PA3PA00OTKA, U3TOTOBJICHUE U
[IPOBEIEHUE IIPUEMOYHBIX UCIIBITAHUI KOMILJIEKCA, KOTOPBIX
10 TEXHUYECKUM ITAPAMETPAM HE YCTYIIAET CYIIECTBYIONIIM
AHAJIO'AM, IIPEBOCXOUT UX 10 SKOHOMUYECKOH 3(P(PEKTUB-
HOCTH U UMEET MATEHTHYIO 3AIIUTY HA TEPPUTOPHU PD.

K o6mactu npuMeHeHUs pa3paboTKH OTHOCITCS:

* HE(TAHBIE TPOJYKTUBHBIC 3AJIC3KU C
OIN3KOPACTIONIOKEHHBIMU BOJJOHACHIIICHHBIMU UJIN
Ia30HACHITEHHBIMU HHTEPBATAMY;

* MHOT'OILUIACTOBBIE 3AJICKHU WJIM HE(PTEHACHIIICHHBIE IIACTbI
C BBICOKOY CTENEHBIO PACYJIEHEHHOCTH;

WELL LOGGING IN HORIZONTAL HOLES

Lately it has become widespread to drill
horizontal sidetracks in production wells in order
to increase the coverage of the reservoir by the
filtration zone and, hence, to stimulate the influx of
the downhole fluid.

The horizontal section of the hole can be as
long as 800—-1500 m. In this case it is impossible to
perform high-quality logging operations. A pulling
unit with a stiff wireline can transport the logging
tool along the horizontal section as far as
250-350 m with the remaining section of the
horizontal hole being uncovered by the survey.

Ural-Design-PNP in cooperation with geophysical
surveying companies makes active use of a coiled
tubing rig to deliver the tools to the bottom-hole of
the well with horizontal offshoots.

During operations stand-alone integrated units,
such as KarSar of the horizon series and GEO-

6 are used. Logging operations include gamma
ray logging, pressure measuring, temperature
measuring, use of a downhole thermal indicator,
casing collar logging, humidity measuring, and
specific resistance measuring.

Mainly an assembly of integrated units is used
which consists of several modules. The assembly of
units can have the total length of -9 m.

When operating a coiled tubing rig with a stand-
alone logging unit the binding of the depth-related
data is performed at the CT control station.

The circulating sub located over the logging
assembly allows recording the fluid-movement
profile when compressing the well. Unlike the gas-
lift valves mounted on coiled tubing, compressing
of the well through coiled tubing allows selecting
the most efficient depth depending on the static,
dynamic level of the fluid column and the reservoir
characteristics.

SECONDARY COMPLETION OF THE PRODUCING
FORMATION USING KROT-2 SYSTEM

At late stages of field development operations
in reservoir beds require more local and adequate
approach including but not limited to secondary
completion.

Ural-Design-PNP in cooperation with Perm
Design and Engineering Bureau Tekhproekt are
developing a system and a technology for drilling
deep radial canals in producing oil reservoirs —
KROT-2.

They intend to develop, to manufacture and to
run acceptance trials of a system which would have
the technical characteristics equal to the existing
alternatives, would have higher cost efficiency and
would have patent protection in the territory of the
Russian Federation.

The areas of application for the development
include:

» oil producing deposits with nearby water-
saturated or gas-saturated intervals;
* multi-zone reservoirs or oil-saturated formations

with a high stratification factor; 4
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BHOBb Pa3pa6aThIBAEMBIE IPOAYKTHUBHBIC IIIIACTHI C
MOHMWKEHHBIMU (PUIBTPALTUOHHBIMU CBOMCTBAMHU U3-32
xonpMmartauuu [13I1 B nmporecce OypeHust.

* NOOBIBAIOUIUE CKBAXKUHBI C YXYAIIHNBIINMHUCS
(PUNBTPALTUOHHBIMH CBOMCTBAMU MPU3A60MHON 30HbBI B
IIPOLIECCE IKCILIYATALIUH;

* CKBAKMHBI, 3AIUIAHMPOBAHHBIE JJI1 TUPOPA3PbIBA
ILIACTA, 11 KOTOPBIX IO I€OJIOTUYECKOMY CTPOEHUIO
IUIACTA Y TeO(PU3NUIECKUM JAHHBIM LI€JIECOOOPA3HA
MIPEBAPUTEIBHAS MTHUIIUALNSA TPEINHBI PA3PbIBA.
IMocne fOpabOTKH KOMILIEKCA IPEATIIONATAETCS 3a OAUH

ciryck 'HKT ¢popMmuposars 0 20 pafiaabHbIX KAHATIOB

aarHoMr 3000 MM U @32 MM.

UCT10JIb3OBAHWE CEKLUMNOHHOIO JIYBPUKATOPA
COBMECTHO C YCTAHOBKOW THKT

B nocnegHee BpeMs UCOJIb30BAHUE KOJITIOOMHIOBO
YCTAHOBKH OOPETAET KOMIIEKCHBIN 1TO/1X0/. O60pyIOBAHUE
Hu3a KosnoHHbI THKT moxeT focturars 10—12 m (i1
IpUMEPA: IJTUHA IIOJTHON COOPKHU Ire0(PU3NIECKOrO TPUOOPa
«KapCap 'opu30HT» COCTABIAET 7,5—8 M), 4TO IIPH pabOTE
H2a (POHTAHUPYIONUX CKBAKUHAX HEU3OEKHO IIPUBOJIUT
K IIPEABAPUTENBHOMY IMTYIIEHUIO. [TIyIIIEHNE CKBAKHUH
TEXHUYECKON )KUJIKOCTBIO U COJIEBBIMU PACTBOPAMU
HETATUBHO CKA3bIBAETCA HA (PUIBTPALTMOHHBIX CBOMCTBAX
IUIACTA, 4 IPU HU3KUX IJIACTOBBIX JJABJICHUAX —

HAa IOCJIEAYIONIEM BbI3OBE IPUTOKA U3 CKBAKUHBI U BBIBOJIE
€€ Ha PEXUM.

C 2014 roga a1 CIryCKa AJIMHHBIX KOMIIOHOBOK
WHCTPYMEHTA B CKBA’KMHBI C U36BITOYHBIM IABJICHUEM HA
ycTbe OO0 «Ypan-Inzants-ITHI > npuMeHAeT CEKITMOHHBIN
syopukarop. O61as JIMHA COOPHBIX CEKIUI COCTABIISIET
16 M, 9TO TIO3BOJISAET 6ECIPEIATCTBEHHO CITYCKATh
CYIIECTBYIONIUE KOMIIOHOBKH. MOHTAX JTyOPUKATOPHBIX
CEKLIUI, IPOMBIBOYHOI'O TPOMHHUKA 1 KOJITIOOMHI'OBOI'O
IIPEBEHTOPA OCYHIECTBIISIETCS COIVIACHO YTBEPKAEHHOMN

CXEME C COOJIIOACHNUEM BCEX ITPABUJL, IIPUHATBIX B HE(PTIHON 1

Ira30BOU IPOMBIIIJIEHHOCTH.

J1s1 yiepskaHua MTHXKEKTOPA U JTyOpHUKATOPA,
CMOHTHUPOBAHHBIX HA YCThE CKBAXXUHBIL, UCTIOIb3YETCS
ABTOKPAH U TPOCOBBIE OTTAXKU.

NCroJib30BAHUE ABTOHOMHOIO TEPMOMETPA - MAHOMETPA

IIpu npoBeAeHUN PAdOT IO BEI3OBY IIPHUTOKA M3 IJIACTA
npu nomoiny I'HKT co3gaBaemast Jerpeccus Ha IIacT
PACCYUTBIBAETCA AIMITMPHUIECKUM ITyTEM. PAKTUYIECKOE
3a260ITHOE JJaBJICHUE U TEMIIEPATYPY IIPU IPOBEJACHUH PA6OT
MOYKHO Y3HATb TOJIbKO HETIOCPEACTBEHHBIM U3MEPEHUEM, JIJIA
yero OO0 «Ypan-Juzans-ITHIT» ucrionib3yeT aBTOHOMHBIA
TepMOMETP — MaHOMETP «CAD.AMM>».

ITpu6op «CAD.AMM>» IO3BOISAET PETUCTPUPOBATH
CKBAKMHHYIO TEMIIEPATYPY U JABJIEHUE C IIATOM 3AITUCU
1 cexyH/1a 1 O6IMM BPEMEHEM 3ATTUCH JIO
12 cyTok. Ilepen npoBejecHUEM paboT TEPMOMETP —
MAaHOMETP NPOTrPAMMUPYETCS, TOMEIIAETCA B CIIEIIUAJIbHBIA
KOHTEHMHEP U BK/IIOYAETCS B KOMIIOHOBKY HU3a 'HKT, He
MPEIATCTBYS HUPKYISAINU JKUJKOCTH 1 I'a3a.

IToce npoBeAeHUs BCEX ONEPALUI HA CKBAXKHUHE B [IPUOOpE

OCTAIOTCA (PAKTUYECKUE JJAHHBIE TEMIIEPATYPBI U IABJICHUA
C BO3MOXHOCTBIO BBIBO/A I'PA(MUKOB U 3KCIIOPTA JAHHBIX B
pas3nuYHbIE (POPMATHL.

ITpu IpOBEAEHUN PACTEIUIEHUS TUAPATO-TTAPAPUHOBBIX
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* newly developed producing formations with low
filtration characteristics due to the calmatation of
the bottom-hole formation zone during drilling;

» producing wells with deteriorated filtration
characteristics of the bottom-hole zone during
operation;

 wells intended for hydraulic fracturing for which
due to the geological structure of the formation
and the geophysical data it is feasible to initiate
preliminary fracturing.

After the system is developed it is expected to

create up to 20 radial canals with a length of 3000 m

and a diameter of 32 mm on a single trip.

USE OF A SECTIONAL LUBRICATOR IN
CONJUNCTION WITH A COILED TUBING RIG

Recently there has been observed an integrated
approach to using a coiled tubing rig. The CT
bottom-hole assembly can reach the length of
10—12 m (e.g. the length of the full assembly of
the logging tool KarSar Horizon is 75—8 m) which
in case of natural flow wells inevitably leads to
preliminary killing of the well. Killing a well with
a process fluid and salting liquids has an adverse
impact on the filtration characteristics of the
reservoir and at low formation pressure it adversely
affects the subsequent stimulation and bringing the
well to stable production.

Since 2014 Ural-Design-PNP has used a sectional
lubricator to lower long tool assemblies into wells
with excess pressure at the wellhead. The total
length of built-up sections is 16 m which ensures
unobstructed running of the existing assemblies
into the hole. Installation of the lubricator sections,
the flushing three-way piece and the CT preventer
is performed according to the prescribed diagram
in conformity with all the regulations adopted in
the oil and gas industry.

To retain the injector and the lubricator mounted
at the wellhead a mobile crane and backstay cables
are used.

USE OF ASTAND-ALONE TEMPERATURE
AND PRESSURE GAUGE

When performing CT-assisted well stimulation
the created pressure drawdown is estimated
empirically. The actual bottom-hole pressure and
the temperature during the operations can be
determined only by direct measuring for which
purpose Ural-Design-PNP uses a stand-alone
temperature and pressure gauge SAFAMM.

SAF.AMM allows recording the downhole
temperature and pressure at one-second intervals
and has the total recording time of up to 12 days.
Before commencing the operations the
temperature and pressure gauge is programmed,
put in a special container and incorporated into the
CT bottom-hole assembly without obstructing fluid
and gas circulation.

After performing all operations in the well the
gauge retains the actual temperature and pressure
data with the option of making graphs and



MPOOOK B CKBAXKUHAX C PA3JTMYHBIMU IIJIACTOBBIMHA
Temueparypamu (o1 25 °C no 110 °C), umes (pakruyeckue
JAHHBIE I10 TEMIIEPATYPE, MOXKHO IOJO0OPATH ONTUMAJIBHYIO
mryouny criycka 'HKT ¢ TemonocuTenem.

O4YNCTKA TPYBOIMNPOBOAOB C 3ABOAJOM I'PEIOLLEFO KABEJIA

B parioHax ¢ XOJIOHBIM KJIUMATOM, OOIBIIUM
COJIEP’KAHUEM B IPOAYKIIMU CKBAXKH CMOJI, AC(PATIBTEHOB,
napaduHa U APYTUX TKEIBIX (PPAKIIUI BO3ZHUKAET
npo6IeMa UX OTJIOKEHHUH HA CTEHKAX TPYOOIIPOBOJIOB B
He(PTECOOPHBIX KOJIEKTOPAX.

IIpuMEHEHUE XUMHH U PACTBOPUTEIEN HETATHUBHO
CKa3bIBAETCS HA KAYECTBE NIPOAYKIIUY. BHENTHEE TEMTIOBOE
BO3JIEUCTBUE MAIO(P(HEKTUBHO. OUNCTKA TPYOOIIPOBOJIOB
C IOMOIIBIO 3AITYCKA TOPIIE] HEPEAKO BICYET 3AMEHY LETBIX
Y4aCTKOB, YTO SKOHOMHUYECKHU HELIEJIECOOOPAZHO.

000 «¥Ypan-AnzartH-ITHII> COBMECTHO C KOMITAHUEH —
MIPOU3BOAUTEIIEM KAOETBHOM IPOAYKIIMH IPOBEIU
OIIEPAIUIO 10 3ABOAY I'PEIOIIETO Ka6€eisl B HEPTECOOPHBIH
KOJIZIEKTOP @168 MM. JITMHA yYaCTKA C 3aBEICHHBIM KabesieM
cocrasuiia 800 m.

[ peanus3anuu NpoeKTa 6bUIN CAETAHDI IBE BDE3KH
B HEPTENPOBOJ, (BXOAHOM 1 BEIXOAHON YIACTKH),
YCTAHOBJIEHA HEOOXOAUMAS APMATY P4, U3TOTOBJIEHA
peryaupyeMas 3CTakaa Ui yCTAHOBKH HHXKEKTOPA
YCTAHOBKI.

Ob11ee BpeMs OIEPAUU C Y4ETOM ITOATOTOBUTEIBHBIX
PaboT COCTABUIIO MEHEE YETBIPEX CYTOK. [Tocie mpoBeaeHr s
3AKJIIOYUTEIBHBIX PA0OT HEPTENPOBOJ, ObLI 3aMYIIEH
B padoTy. [Ipy sKCIIyaTanuy B 3SMMHHUN IIEPHUO, POCT
JABJIEHNA B KOJUIEKTOPE HE HAOIIIONAICH.

3AKJTIOYEHUE

OO0 «Ypan-usann-ITHID>, Kak 1 Ipyrue ceEpBUCHbBIE
KOMMAHHWH, Y2KE JABHO IIPUMEHSAET CJIEYIOINE BBl PA6OT
Ha O6'BEKTAX 3aKA3YNKA:

* IIPOMBIBKH CTBOJIA CKBAKUH C IPUMEHEHUEM BOAHBIX

PacTBOPOB U PACTBOPHUTEIEL;

* KMCJIOTHBIE OOPAOOTKU IPU3AO0MHON 30HBI I1J1ACTA

Pa3IMYHBIMU XUMHUYECKHMHU COCTABAMUY,;

BBI30B [IPUTOKA U3 IJIACTA C UCTIOTIb30BAHUEM

ra3zo006pa3HOro 230Ta (OCBOCHUE CKBAXKHH);

* INIYHIEHHUE CKBA’KUH COJIEBBIMU U IIOJTUMEPHBIMH
pacTBOpamy;

* pacTenICHUE ruJpaTo-napa@ruHOBBIX IIPOOOK U
BOCCTAHOBJIEHHE IIUPKYJIALINH;

* (ppeseposanue crom-KkoJsel Bau@grax HKT;

JIOBUJIBHBIE PA6OTBI B CKBAXKUHAX.

B 1jes10M CIEKTP yCIyT, IPEAIAra€MBbIH IIPU paboTE C

KOJITIOOMHTOBBIMH YCTAHOBKAMU, PACIIUPAETCSA C KAXK/bIM

rogom. Pa3zpabaTbiBaroTCA HOBBIE TEXHOJIOIUH, BBOAUTCA

HOBOE OOOPYAOBAHME.

B HacTos1ee BpeMs BBIITOJHEHUE Psi/la OTIEPALTHi
IIEPECTAJIO OBITh IIPEPOraATHBON OJJHOM KOMIIAHUH.
[ToBbIIIEHNE KAYECTBA, COKPAIIEHUE CPOKOB PadoT
Y PALIMOHAJIbHBIE PENICHUS IOCTUTAIOTCS 34 CYET
KOHCOJIUJAIIMU BOKPYT OOLIEH 11eJIM 1 OOMEHA
IIPOU3BOACTBEHHBIM OIIBITOM. ©

exporting the data into various formats.

When thawing hydrate-wax plugs in the wells
with various reservoir temperatures (from 25 °C to
110 °C), the availability of the actual temperature
data allows choosing the best landing depth for
coiled tubing with a heat-transfer medium.

CLEANING OF THE PIPES BY BRINGING
IN THE HEATING CABLE

In cold regions where the products have high
contents of resin, asphaltene, paraffin and other
heavy fractions there is a problem of depositions on
the walls of the pipes in the in-filed flow line. Use
of chemicals and solvents have an adverse impact
on the product quality. External heat exposure
is inefficient. Cleaning of the pipes by launching
torpedoes very often leads to the replacement of
whole sections which is not feasible.

Ural-Design-PNP in cooperation with the cable
producer brought the heating cable into the in-field
flow line with the diameter of 168 mm. The length of
the section with the brought-in cable equaled 800 m.

To implement the project two tie-ins (inlet
and outlet sections) were made, the required
fittings were installed and an adjustable rack was
manufactured to mount the rig injector.

The total duration of the operations including
the preparatory work was less than four days. After
the final operations the oil pipeline was put into
operation. During the operation in the winter
period no pressure increase was observed.

CONCLUSION

Ural-Design-PNP like other oilfield service
companies has long since been performing the
following operations at the Customer’s sites:

* Flushing of the hole using water solutions and
solvents;

* Acid treatment of the bottom-hole formation
zone with various chemical compounds;

« Stimulation using nitrogen gas (well
development);

« Killing of wells with salting liquids and polymer
solutions;

» Thawing of hydrate-wax plugs and restoration of
circulation;

* Milling of stop rings in CT lifts;

* Fishing operations.

On the whole, the range of services offered when
using coiled tubing rigs has expanded from year to
year. New technologies are being developed and
new equipment is being introduced.

At present a specific set of operations have
ceased to be the exclusive domain of one company.
Improvement of quality, schedule reduction and
sustainable solutions are achieved by consolidating
around a common goal and exchanging production
experience. ©
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Hamnpaesnenue na

8bICOKOMEXHONIOZUUHBLU
KOIMIOOUH208bLIi cepauc

Heading Towards High-1ech
Coiled Tubing Service

Development.

AA. Epuios poousnca 21.01.1976 6 copode Yeprywira Ilepmcroil oonacmis.
Oxonuun Ilepmcruil 20Cy0apcmeertiblil MmexHUecKutl YyHueepcumem no
CReUUANIBHOCIIU <Pa3pabOMKa HehMAHBLX U 2A30661X MECIOPONCOCHULL.

o 2002 zooa paboman 8 Yepryuurcrom ynpasaeHuis no Pemomnnt) CKANCUH.

B OOO Ypan-Ausatin-ITHI > — ¢ MOMEHMA OCHOBAHUA KOMNAKULL. B Hacmosuee
8pema 3anumaem nocm 2eHePabHo20 OupexKmopad.

Andrei Yershov was born on January 21, 1976, in Chernushka, Perm oblast, Russia.
He graduated from Perm State Technical University majoring in Oil and Gas Field

Until 2002 Yershov worked at Chernushka Well Workover Depariment.
He bhas worked in Ural-Design-PNP since the establisbment of the company and at present
bolds the position of the company’s Managing Direcior.

B.II Maxapos poousncsa 10.08.1970 6 zopooe Kynzype Ilepmckoti obnacmi.

B 1992 200y oxoruun IIepMcruil nOAUMexXHUeCKull UHCmunLym no CneyuaibHOCIML
«Oyperue HePMmAHbLIX U 2A306b61X CKEANCUM»,

3a osaoyamunemuuii nepuoo mpyooeoil 0eamensHOCHUu paboman 6 6)yperun
(Kynzypckoe ynpasierue pa3eeoourHozo 6ypeHus); 000biue negmiu u 2asa (HIJY
Kyrneypredpmo» 8 H. 8. JIYKOLL-TTepmb»; NOOICMHOM U KANUMANLHOM DEeMOHINe
cxeaxncur (4epryuiuncroe ynpasienue 1o Ppemonmy ckeaxcun, Pecnyonura
Kasaxcman, TOO FOBCT).

B 2014 200y cman 2nasroim urrcerepom OO0 YVpan-Zlusaiin-ITHI .

Vadim Makarov was born on August 10, 1970, in Kungur, Perm oblast, Russia.

| He graduated from Perm Polytechnic Institute majoring in Oil and Gas Well Drilling.

| During bis twenty-year career be worked in the areas of drilling (Kungurian Department
for Development Drilling), oil and gas production (Kungurneft at Lukoil-Perm), and well

. servicing and workover (Chernushka Well Workover Department; UVSG, Kazakbstan,).
e In 2014 be was appointed as chief engineer at Ural-Design-PNP.

KoppecnoHeHT :KypHaia <BpeMsa KOJITIOOHHTA»

0ecemyeT C reHEPAJTBHBIM JHPEKTOPOM
000 «Ypaia-Iuszavs-ITHID> A.A. EpIIOBBIM U1
IJIABHBIM HHYKE€HEPOM 3TOI'O IIPEIIIPHATHA
B.I1. MaxapOBBIM.

Bpems korxrroouHra: B 45-m Homepe (CEHTAOPH
2013 roma) :xypHaia «BpeMsa KOJITIOOHHIA»
BO3IVIaBJIsAE€MOH BaMmu KoMIIaHHeEH ObLIa
IIpeaCcTaB/ICHA CTAThA O BHEAPEHHH HOBOH
TEXHOJIOT'HH — YCIIEIITHOM BBIIIOJTHEHHH PA0OT 11O
(dbpe3zepoBaHHIO PPAK-TIOPTOB B TPEXCTATHUITHOMN
KOMITOHOBKe Stage FRAC c npMEeHEHHEM
KOJITIOOMHI'OBOH YCTAHOBKH. DTa ITyO/THKAII KA
BBI3BAJIA OOJIBIION HHTEPEC HANTHX YUTATEICH —
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Mr. A.A. Yershov, Managing Director of Ural-
Design-PNP, and Mr. V.P. Makarov, the company’s
chief engineer, interviewed by the correspondent
of Coiled Tubing Times.

Coiled Tubing Times: In the issue #45
(September 2013) of the magazine Coiled Tubing
Times the company you are in charge of delivered
an article about the implementation of a new
technology - successful milling of frac ports with
three-stage Stage Frac arrangement using a coiled
tubing rig. The publication excited considerable
interest among our readers — your counterparts
from other oilfield service companies. Therefore,
allow me to ask you, Andrei Alexandrovich,



BAIllIHX KOJIJIET U3 JPYTHX CEPBHCHBIX KOMIIAHHH.
IToaTOMY paspemnre CIpOCUTh, AHApPEH
AJIeKCaHJAPOBHY, B KAKHX HAIIPABJICHUAX B
HacToAlee Bpem:a uaet passurue OO0 «Ypas-
JAuszanu-ITHII>? Kakue HOBbIE TEXHOJIOTHH HA
noaxoae?

Anaper Epmos: B MOeM IOHUMAaHHUY HOBOE —
3TO TO, YTO HUKTO HUKOI'JA HE Jie1al. B HacTosA1ee
BPEMS MBI OCBOMWJIN TEXHOJIOTUIO PAOOTEI C TOM XK€,
10 CYTH, KOMIIOHOBKOMH, HO C IPYT'UM IIPUHIIUIIOM
nposegieHus camoro I'PIT. B vacTHOCTH, TOCPENCTBOM
KOJNTIOOMHIOBOX YCTAHOBKU ITPOU3BOAUTCS
MOCJIEAOBATENBHOE OTKPBITUE U 3AKPBITHE IIOPTOB,
4 HE COPOC MIAPOB U NOCJIEAYIONIEE PA36ypUBAHUE.
OTKpPBIBAECTCA HYKHBIH [IOPT, HA KOTOPOM HY>KHO J€J14Th
I'PIT, a BCE OCTAJIBHBIE B 3TO BPEMS 3AKPBITHL

BK: ®10T1 I'PI1, Kak 51 TIOHUMAXO, IIPHUBJICYCHHBII?

A.E.: []a, B3TUX pabOTaX 331CHICTBOBAHO MHOT'O
noapsaagukoB. I'PT1 npoussoguT koMnaHus Trican
Well Service. Taxoxe 33/IcHiICTBOBAHBI HOAPSATYNKH 1O
OYPEHHUIO U IO KATTUTATIBHOMY PEMOHTY CKBAKHH.
KoMNOHOBKY IpeCTaBadeT Komnanusa Weatherford,
Pa6OTHI C KOATIOOUHI'OBBIM KOMIIJIEKCOM IIPOU3BOAUT
HaIa KOMIIAHUSL.

BK: Kakue enie nporpeCCHBHbBIC TEXHOJIOTHH
<Ypan-Auzaiu-ITHII> coOGHupaeTcs OCBOUTH B
00603puMOM OyayIIEemM?

A.E.: AGCOMIOTHO HOBBIX TEXHOJIOTHMH Y HAC TTOKA
HET. MBI COBEPIIEHCTBYEM T€ TEXHOJIOTUU, KOTOPLIE
Y2KE OCBOMJIM: ITPOAOJIKAEM BHEADATD PA3INYHBIE
METOABI PA6OTHI, HAOUPAEM OOJIbIIIE OO BEMOB.
JBIKEMCA B HATIPABJIEHHUH BBICOKOTEXHOJIOTUYHOTO
KOJITIOOMHIOBOI'O CEPBUCA. OCBOUIIN ITPOBEJEHNE
reo(PU3NYECKUX UCCIIEJOBAHUN CKBA’KHH C IIOMOIIIBIO
KONTIOOMHTA. B TEX CKBAKUHAX, KOTOPBIE BBITIOTHAEM,
MBI IpuBHECU 351eMeHT [THIT. ITpu 3TOM TOCTUTHY'T
BBICOKHI TEXHOJIOTUYECKUI 3(P(PEKT, ¥ 3aKA3UYHKY CAMO
NPOBEAECHUE PAOOT, 4 TAKXKE TAKAA UX OPraHU3AIUA U
TUIAHMPOBAHUE OYEHD ITOHPABUJINCD.

BK: B aHKeTe HAIlIEero >KYPHAaJIa, KOTOPYIO MBI
IIpEeIaraeM B Ka>KJI0M HOMEpPE, €CTh BOIIPOC:
«Kak, mo BanreMy MHEHHIO, IIEJIECOO0Opa3HEE
JTOCTABIATH reo(PHU3NIEeCKHE IIPHUOOPHI B
TOPHU30HTAJIBHBIE CTBOJIBI CKBA>KHHBI: C
IIOMOIIBIO CKBA’KHHHOTI'O TPAKTOPA MJIN
nocpeacreoM FHKT?> Kak ObI OTBETHJIH HA HET'O
Bor?

A.E.: OnbITa paboTel CO CKBAKMHHBIMU TPAKTOPAMU
y MEHs HET. M aHa/1134 KaK TAKOBOI'O MBI JIJ1s1 CEOs1
IIOKa He nnposogwin. Tpakropa B Poccuu eme Mano
IIPUMEHSIOTCS, 4 [IOTOMY, JYMAI0, 0234 JIJIs1 CDABHCHU S
€llIe He co3/jaHa. Ho JIMYHO £, OLIeHHBAsI BO3MOKHOCTH,
KOTOPBIE JA€T KOJITIOOUHI, U YYUTBIBAS OIIBIT,
HAKOIUIEHHBIN B HAIUX PA0OTAX, IPEANOYTEHHUE OTAJI

OBl OJHO3HAYHO KOJITIOOHUHTI'Y. C HUM MBI MOKEM CJIE/IATh >

what are Ural-Design-PNP’s current areas of
development? What new technologies are on the
way?

Andrei Yershov: As far as T understand, a new thing is
something that nobody has ever done before. At present
we have successfully applied a technique with the same
configuration but using a different fraccing method.
Specifically, a coiled tubing rig is used for consecutive
opening and closing of ports instead of ball dropping
and subsequent drilling-out. The port intended for
fraccing opens while all other ports are closed.

CTT:'m given to understand that the fraccing
fleet is contracted?

A.Y.: Yes, it is. We engage a lot of contractors for those
operations. Fraccing is performed by Trican Well Service.
We also engage drilling and workover contractors. The
array is provided by Weatherford and the coiled tubing
rig is operated by our company.

CTT: What other cutting-edge technologies is
Ural-Design-PNP going to implement in near
future?

A.Y.: We don’t have any brand-new technologies
right now. We are improving the technologies we have
already implemented: we keep on introducing various
techniques and scaling up. We are heading towards
high-tech coiled tubing service. We have successfully
implemented well logging using coiled tubing. We
have introduced oil recovery improvement into our
well operations and have achieved high technical
performance — our customer appreciated both the way
the operations had been performed and the way they
had been organized and planned.

CTT: In the questionnaire contained in each
issue of our magazine there is a question: ‘In your
opinion, what is the most efficient method of
delivering logging tools into horizontal holes:
using a downhole tractor or coiled tubing?’ What
would be your answer?

A.Y.:Idon’t have any experience in using downhole
tractors. And we haven’t yet conducted any analysis as
such. Tractors are not widely used in Russia; therefore
there is no ground for comparison at the moment. When
assessing the possibilities offered by coiled tubing and
taking into consideration our operational experience I
would definitely give preference to coiled tubing. With
the use of CT we can carry out a much greater range
of auxiliary operations both at the well preparation
stage and after well logging. We applied oil recovery
improvement and then brought the well into flowing
production which would have been impossible when
operating a downhole tractor.

CTT: What can you say about the available

range and capabilities of auxiliary equipment for
logging?
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[TPAKTHUKA

Ecnn B3aTb B KOMMNnekce nntocbl KPC

W NNKOCbl KONTIOOMHIa 1 peanmsoBaTh 3TOT
KOMMMEKCHbIN Noaxon, TO 3TO MOXET ObITb
O4YeHb NepCcrneKkTUBHO.

HAa NOPSAJIOK 60JIbIIIE COMYTCTBYIOIMIUX ONEPALIUI

Y HA 3TAIIE NOJIOTOBKU CKBA’KHUHBIL, U TIOCJIE
POBEJICHUS TF€O(PU3NIECKUX UCCIIEIOBAHU. TaK,
MbI NpuUMeHsIN 371eMeHThI [THI, a 3aTem BeIBOAMIN
CKBXKUHY HA PEKUM (DOHTAHUPOBAHUSA OCBOCHHUEM,
4TO IIPU PA6OTE CO CKBAKMHHBIM TPAKTOPOM,
€CTECTBEHHO, OBIJIO O HEBO3MOKHO.

If we combine the advantages of workover
and those of coiled tubing and then
implement this integrated approach, it can

BK: Y10 BBI MOKE€TE CKA3aTh 00 be ve ry promisi ng

ACCOPTHMCECHTEC H BO3SMOKHOCTAX

JOIIOJIHHUTEIFHOT'O O00OPYyTOBAHHUSA
17151 reopu3nIecKux padboT, KOTopoe
IIPHCYTCTBYET CETOAHA HA PhIHKE?

A.E.: [Ipu IpOU3BOJCTBE reO(PU3NIECKUX
PabOoT AOMOJHUTEIBHOE OOOPYAOBAHNE, KOHEUHO,
HEO6X0IMMO. Herioxo 610 Ob1 10padb0TaATh U CAMU
NPUOOPHI — HOBBICUTH UX HAZIEKHOCTb. XOPOIIO OBI
TAKXKE PA3pa00TATh O6OPYJOBAHUE /1J151 KOMIIOHOBKH
HU3a TPYOBI, KOTOPOE ObI HO3BOIUIO OJJHOBPEMEHHO
BBITIOJIHUTD U KAYECTBEHHYIO IIPOMBIBKY, K pa60TATh I10
34KAYKE 430T4 B CKBAXKHUHY C TEM, YTOOBI TPOU3BOAUTH
3aMHCh HA IIPUTOKE, KOITIA IPOBOAATCS FeO(PU3NIECKHE
UCCIIENOBAHUS KOJJIEKTOPCKUX CBOYICTB IIPOJYKTUBHBIX
IJIACTOB, M HACBIIEHUIO (DIION/]14. XOTEIOCH ObI TAKXKE,
4TOOBI reO(PU3NIECKUE KAOEH, KOTOPBIE 3AIIPABJICHBI
B TPYOY, 061a/1aJI1 IOBBIIIEHHOK aHTUKOPPO3UOHHOM
CTOHMKOCTBIO, YTOOBI MOYKHO OBIJIO IIPOKAYHUBATD
Pa3IMYHBIE PACTBOPHL M, COOTBETCTBEHHO, HY’KHA
KOMITOHOBKA HU34, KOTOPAs TTO3BOIUT ITPOU3BOIUTD
TaKUE ONEPAITHN.

BK: B OO0 «Ypan-JAu3aisa-ITHII» HegzaBHO
HA3HAYE€H HOBBIH IVIABHBIN HHKEHEP — Bagum
IIaBroBuu MakaposB. Kakue Hage kb1 Bor
CBA3BIBAETE C ’THM HA3HAYECHHEM?

A.E.: Bagum [TaBnoBuY NIpUIesn N3 KanuTaJIbHOI'O
PEMOHTA CKBAXXUH, HO OH UMEET OI'DOMHBIX OITBIT HE
TOJIBKO B KPC, HO 1 B yIIpaBJI€EHYECKOU IEATEIBHOCTH.
OH npuIesI Ha JOJKHOCTD INIABHOT'O MHXKEHEPA CO
CBOMM CBEKHM B3IVIA/IOM, CO CBOMMU IUTAHAMM: IJIE
U YTO YIYUYIIUTb, KAK CJIE/IATh HAILY paboTy Hosee
Ka4ECTBEHHOMU, B KAKUX HAIPABJIEHUAX KOMITAHUHA
Pa3BUBATHCA JAAIBIIIE.

BK: BagumMm I1aB/10BHY, KAKHE ACIIEKTHI
JeATETbHOCTH KOMIIAHHH IIOIIAJIH IO Bamn
CBEKHMH B3IJIA/ IIPEKIE BCEro?

Bagum Makapos: S 10110 paboTan B
TpaauumoHHOM KPC, 1 Teneps 1 CMOT' OLIEHUTh
KOJITIOOMHI'OBBIE TEXHOJIOTUH,  KOTOPBIX, HECOMHEHHO,
ooupioe oynyuee. B «Vpan-Auszans-ITHID»
HETIPEPBIBHO BHEAPAIOTCA BBICOKHE TEXHOJIOTUN
He@TEra3zoBoro CEPBUCA, U 3TA CJIOXKHAsL paboTa
HAIIpaBJIcHA HA 6J1aI0 POCCUHUCKONU HEPTIHONU
IIPOMBIIIJIECHHOCTH, HA 6J1a10 JOOBIBAIOIINX KOMITAHHH.
O MOUX KaKUX-TO KOHKPCTHBIX IVIAHAX, JYMAlO, IIOK4
PaHO TOBOPUTH. CKaXXy TOJIBKO, YTO 33/TYMKU €CTh, YTO U
KAK CJIeJIATh CIIIE Iy dlIIe.
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A.Y.: During well logging you definitely need
auxiliary equipment. It would be great to improve
the tools themselves — to increase their reliability.
It would also be good to develop equipment for the
bottomhole assembly which would enable high-grade
flushing and nitrogen injection at the same time to
ensure recording of production during the logging
of the reservoir properties of productive formations
and fluid saturation. We would also like the logging
cables to have increased corrosion resistance to be
able to inject various compounds. Naturally, we need a
bottomhole assembly which would allow performing
such operations.

CTT: Ural-Design-PNP has recently appointed a
new chief engineer — Vadim Petrovich Makarov.
What expectations do you have in relation to
that appointment?

A.Y.: Vadim Petrovich used to specialize in well
workover but he has also extensive managerial
experience. With his appointment he has brought
along a new insight and new plans: what needs
improving and where; how to ensure better quality
of our work; what development course our company
should take.

CTT: Vadim Petrovich, what aspects of your
company’s activities have you given a fresh look
at in the first place?

Vadim Makarov: For many years I have worked
in the area of conventional well workover and
now I have received an opportunity to appreciate
coiled tubing technologies which undoubtedly have
great future ahead. Ural-Design-PNP is constantly
implementing high-tech gas and oilfield services, and
this sophisticated work is performed for the benefit of
the Russian oil industry and oil producing companies.
I think it is too early to talk about any specific plans of
mine. I can only mention that we have some ideas what
things can be improved even better and how to do so.

CTT: Workover and coiled tubing technologies
are considered to be in competition with each
other and our magazine time after time writes
about the advantages of using coiled tubing over
conventional workover. Do you think coiled
tubing is always preferable to workover?



BK: KPC ¥ KOJITIOOHHTOBBIE€ TEXHOJIOTHH
CYHTAIOTCSA KOHKYPEHTAMHI, H HAII >KYPHAJI
IIOCTOSHHO ITHUIIET O IPEHMYHIECTBAX padoT
C MCIIOJIB30BAHHEM IT'HOKOM TPYOBI IIepes,
TPATAITHOHHBIM KAITHTAJIFHBIM PEMOHTOM.
Kaxk Bl cauurTaeTe, BCeraa i KOJTIOOHHT
OpIBaeT npeanoarureasaee KPC?

B.M.: KOHEYHO, KO TIOOUHT JIJ151 6OJIBITUHCTBA
onepanu NpeAnodTuTeNbHee, HO 6e€3 6puraa KPC
IOKa OOOUTHCH HEBO3MOKHO.

A.E.: TIo psAfy TEXHOJIOI U KOJITIOOUHT YK€
ob6oren KPC. C rubxoit Tpy60it Mbl paboTaeM
OBICTpEE, KAYECTBEHHEE, K BOOOIIIE, C KOMTIOOHMHIOM
TEXHHUYECKH BO3MOKHO PEATIN30BATH TO, 4TO ¢ KPC
CZIEATh HEBO3MOKHO. KONITIOOUHI'OBBIE TEXHOJIOTUH,
PAa3BUBASCH, OYAYT YXOAUTS B €III€ OOJIBIINI OTPHIB.
HedTaHbIe KOMITAHNUH YKE BCEPHE3 32[yMBIBAIOTCS
O COKPAIIEHUH CBOUX 3aTPAT, CJIEJOBATEIBHO, O
OYpPEHUU CKBAKUH MAJIOT'O IUAMETPA. SHAYUT, Oy/IET
PAa3BUBATHCS OYPEHUE C IOMOIIBIO KOJITIOOUHI'OBBIX
arperartos. [Ipy 06Cy KUBAHUHN TAKUX CKBAKHUH
IPUOPHUTET B OOJBIION CTEIICHU TAKKE OYACT
OTABATBCA KOJITIOOUHIY ITO CPABHEHUIO CO
crangapTaeiM KPC.

B.M.: Ho eciu B3Th B KOMILIEKCE TUTIOCHI KPC
U IUTIOCHI KOJITIOOMHI'A U PEAJIN30BATh 3TOT
KOMIIJIEKCHBIH MOIXO/I, TO 3TO MOXKET OBITH
O4YE€Hb EPCIIEKTUBHO. fI CYUTAIO, YTO 3TO Oy/IET
BOCTPEO6OBAHO HA PBIHKE.

A.E.: ]Ia, KOHEYHO, HY>KHO I'OBOPHUTb O COBMECTHOM
MNPUMEHEHUU ¥ COYETAHNH ITUX TEXHOJIOTUM. YKE
certgac KonTio6unr 1 KPC ycriemno paboraioT
COBMECTHO B Ps/i€ KOMITAHUI.

BK: Hanpumep, B komnanuu <I'araedTs-
PemCepBHC», I/I€ pAa3padOTaAH M IPHUMEHSICTCS
IIOTOYHEBIH METOJ OOCTY>KHBAHHA CKBAKHH.

A.E.: Korja B apcenasne KOMIIaHUY UMEETCA U
KONTIOOHHT, 1 KPC, MOKHO BCE XOPOUIO CIVIAHUPOBATH
U IIPOU3BECTH OIITUMAJIBHBIM PEMOHT, UCTIOIb3YA
u KPC, 1 KONTIOOUHT, — HA TE€X OIEPALUAX, I7I€ OH
0Cc06eHHO 3P (PeKTHBEH. KOMIIaHUsI CTAHOBUTCS
6osee rubKoi, yHusepcaibHOM. Texnonoruu KPC n
I'HKT nO/mKHBL JOIONHSTD APYT JPYra, IOTOMY 4TO
B JJAJIbHEUIIIEM ITPOLIECC PEMOHTA CKBAKHH OYZET
CTAHOBUTBCA BCE CJIOKHEE. B HACTOAIIIEE BPDEMA B
000 pan-Juzans-ITHIT» 1aHHBINA TOLXO0/] AKTUBHO
TIPHUMEHSAETCA COBMECTHO C HAIIEN JOUYEPHEN
koM1niaHuer OO0 «Vpan-AuzaiiH-KPCo.

BK: ’Kes1aeM KOMIIAHHUH JAJBHEHIIHX YCIIEXOB
H OCYIIECTBJIEHH A BCEX ITAHOB!

Bena 6eceny I'annua Byiabika, <BpeMs KOJITIOOHHIA»

TexHonorun KPC v THKT aomxHbl
JOMONHATL ApYr Apyra, NOTOMY YTO B
AanbHeKnLweM NPOoLLEeCcC PeMOHTA CKBaXXWH
OyOeT CTaHOBUTBLCS BCE CJIOXKHEE.

Well workover and coiled tubing
technologies should complement each
other because in future well maintenance
will become ever more complex.

V.M.: Undoubtedly, coiled tubing is preferable
for most operations but you still can’t do without
workover crews.

A.Y.: Coiled tubing has surpassed workover in
terms of various technologies. With coiled tubing
we work faster and at a higher quality level. Coiled
tubing provides technical capabilities which workover
cannot offer. As coiled tubing advances, the gap will
become ever bigger. Oil companies are now giving
serious thought to reducing their costs and therefore
to drilling holes of smaller diameter. That means
CT-assisted drilling will develop further. During
maintenance of such wells priority also will be given to
coiled tubing over conventional workover.

V.M.: But if we combine the advantages of workover
and those of coiled tubing and then implement this
integrated approach, it can be very promising. I believe
it will be in great demand in the market.

A.Y.: Yes, definitely, we should consider combined
application of those technologies. Even now the
combination of coiled tubing and workover is being
successfully used by a number of companies.

CTT: For example, Tatneft-Rem-Servis — they
have developed and carried out continuous well
service operations.

A.Y.: When a company possesses both coiled tubing
and workover rigs, it can think everything through
and perform best maintenance using both workover
and coiled tubing where they are most efficient. The
company then becomes more flexible and versatile.
Well workover and coiled tubing technologies should
complement each other because in future well
maintenance will become ever more complex. At
present Ural-Design-PnP actively applies this approach
together with our affiliated company — Ural-Design-
KRS.

CTT: We wish your company further success
and successful implementation of all your plans!

The interview was conducted by Halina Bulyka, Coiled Tubing
Times
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HNCITIOJIb3OBAHME

GOEHOJJIPOPMAJIBAETNITHON
CMOJIBI IJIA JTUKBU AT

IIECKOIIPOABJJIEHUN
B HE®TAHDBIX CKBAJKNHAX

P.P. KAJIBIPOB, z1. T. ., A.C. JKHPKEEB, K. T. H., A.K. CAXATIOBA, K. X. H., A.B. IATJIAM, TatTHUITAHE ) TH;

J.K.XACAHOBA, K. X. H., 000 Hayka»

Opb0Oa C BEBIHOCOM IIECKA IIPU IKCILIYATAIUH

CKBAKMH BCET/IA CUUTANIACH OJJHOM M3 BAXKHBIX

po6aeM HEPTETOOBIBAIONICH OTPACIH.
B npornecce 3KCIIyaTaluu MECTOPOXK/IEHUIM, TIJIACTHI
KOTOPBIX CJIOXKEHBI CTA00CLEMEHTHPOBAHHBIMHU
MECYAHUKAMU, IPOUCXOAUT PA3PYIIECHUE
npU3a60MHON 30HBI IIIACTA U NOCTYIIJIEHUE B
CKBaKMHY [IECKA, YTO BBI3BIBAET COKPAIIECHUE
MEXPEMOHTHOT'O IIEPHOZA PAOOTHI CKBAKUHBL

OCHOBHBIE METO/IBI IKCILTYyATALIIH
MECKONPOSBISAIONUX CKBAXKUH MOXKHO YCJIOBHO
pa3feanuTh Ha IBE I'PYIIIBLL C BBIHOCOM ITECKA HA
MOBEPXHOCTD U C IPEAOTBPALIEHUEM BBIHOCA ITECKA
M3 IIJIACTA.

/151 IepBOM I'PYIIIBI METOAOB XAPAKTEPHBIM
ABJIAETCS IPUMEHEHUE PA3JINYHBIX TEXHUKO-
TEXHOJIOTMYECKUX PEMIEHUN ITO O6ECTIEYEHUTO
NOJbEMA IIECKA U3 CKBA’KUHBI C TOTOKOM JIOOBIBAEMON
OPOAYKIIMU U OCJIEAYIOMNM OTIEIEHUEM ITECKA
HA IOBEPXHOCTHU. bonee a(pPpeKTUBHBEI METO/IBI
OOPBOBI C IECKOIIPOSIBIICHUSIMU, B OCHOBE KOTOPBIX
JIESKUT IIPUHIINI IPEJOTBPAIIEHUA BBIHOCA ITECKA
B CKBaKMHY. C 3TOM LIEJIBIO /11 YKPEIIEHUA
nprU3a60IMTHONU 30HBI CKBA’KUHBI IPUMEHAIOTCS
MEXAHUYECKHE METO/BI, TEXHOJIOTUYECKHE, (PU3UKO-
XUMUYECKUE, XUMUYECKUE U X KOMOWMHALTAY.

K MEXaHUYECKUM METOAAM OTHOCATCA
MPOTHUBOIIECOYHBIE (PUIBTPBI PA3TUYHON
KOHCTPYKIIMH: 'DAaBUHHO-HAMBIBHBIE,

KAPKACHOT PABUHUHBIE, MHOT'OCJIOMHBIE CETYATHIE U
Jpyrue.

CyIIHOCTb TEXHOJIOI'MYECKUX METOIOB
34KJIIOYAETCA B OTPAHUYEHNH JJENTPECCHUU HA TIACT
WA B OIPAHUYEHUH BOAOIIPUTOKOB.

OJIHAKO 3THU METO/Ibl HEJJOCTATOYHO 3(PPEKTUBHBDI,
OCOOEHHO ITPU PAOOTE B KOJUIEKTOPAX,

CJIOKEHHBIX ITOPOAAMHU C OOJIBIIAM COAEPKAHUEM
TOHKOJHCIIEPCHBIX (PPAKIUI.

DU3UKO-XUMHNYECKHE METO/IBI 3AKPETJIEHUSA

KOJUIEKTOPOB OCHOBAHBI HA IPUMEHEHUH
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(PUBNYIECKUX U XUMUYECKHUX METOJIOB — KOKCOBAHUE
HedTH B IPU3A00HUHONI 30HE, 0OPAOOTKA
MIPU3260MTHOM 30HBI [IJIACTA PEATECHTAMH C
HOCJIEAYIOWIEH TEPMHUYECKON OOPAO6OTKON U

Ha UCKYCCTBEHHOM 3aKPEIICHUU PU3A60HHOM
30HBbI n1acta (T13IT) cMonmaMu, IEMEHTOM C
COOTBETCTBYIOUIUMU HAIOJHUTESIMH U T.[.

Hawnb6oiee pacripoCTpaHEHbI XUMHUYECKUE
MeToAb KperieHus [1311 ¢ ucrnonp30BaHuEM
Pa3JIMYHBIX CHHTETHYECKUX CMOJI —
Kap6aMu0(POPMATBACTUIHBIX [1-4],
deHonpopMaTBACTUHBIX, STTOKCUAHBIX [5, 6] ¥ AD.

1151 co3aHUs IPOHUITAEMOI'O COCTABA BBOSAT
pa3IMYHBIE JOOABKHU: I'A3000Pa3yIONINE (BCIICHEHHbIE
COCTAaBBbI), IOPUCTHIE, JOOABKH, yJAISIEMBIC ITPU
JIEUCTBUN PACTBOPUTEIIEH, TEMIIEPATY PBIL, AABICHUS
W.T.IL BCe BBIENEPEUNCIEHHBIE CTOCOOBI TPUBOAST
K 3HAYUTEIBHOMY CHUKEHUIO TPOHUIIAEMOCTH. [Tpu
32KaYHMBAHUH KOHCOJUIUPYIOMIETO COCTABA /I
CBSI3BIBAHUS MEXK/Y COOOI YaCTHUL IPOHUIIAEMOCTD
KOJUIEKTOPA YMEHbInaeTcst Ha 60—80%, 4TO Pe3Ko
CHIKAET AEOUT CKBAKHHBL

B cBA3u ¢ 37uM B MHCTUTYTE «aTHUTIMHEPTH> 11
OOPBOBI C IECKOIIPOSBACHUSAMHU Pa3paboTaH CIIOCOH
CO3AaHUs IPOHHUIIAEMOT'O (PUJIBTPA HA OCHOBE
CHUHTETUYECKOM CMOJIHI [7].

B 3TOM Ci1y4ae JOCTATOYHO, YTOOBI OB CO3/1aHEBI
IIPOYHBIE CBSA3U MEXK/1y 36PHAMU UJIU I'PYIIIION
3epeH, 0becneynBaronue TpedbyeMple (PU3UKO-
MEXaHUYECKHUE CBOMCTBA IOPO/IBL.

Bbl1a N3y4eHa BO3MOXHOCTD 3AKPEIJIEHUS ITECKA
CMOJIOH C HETTOJIHBIM 3aIIOJTHEHHUEM MEX3EPHOBOI'O
NPOCTPAHCTBA IYTEM NTOCJIEJOBATEIBHOTO
3aKa4YMBAHUS N30 PONUIOBOIO CIIUPTA,
CHUHTETHUYECKOI CMOJIBI U OTBEPAUTEIA. B KauecTse
CHUHTETUYECKUX CMOJI OBLIH UCCJIETOBAHBI
TEXHOJIOTUYHBIE, JOCTYITHBIE U ICIIEBBIE CMOJIBL:
kapb6amMugodopManbaerugaas cMona KOX,
aneToHo(opManpaeruaHas cmona ALID u
(peHonpopManbIEruIHAsI CMOIA AP3aMUT. B KauecTBe



OTBEPAUTENS KAPOAMUIODOPMAIBIACTUIHON U
(heHONPOPMAIBACTUAHON CMOJI ObL1A 24%-51
COJISTHASI KUCJIOTA, 4 B KAYECTBE OTBEPAUTEIIS
a1eTOHO(POPMATIBICTUTHOU CMOJIBI 20%-11 BOJHBIH
PACTBOP €AKOTO HATPA.

IIpoBeAEHHBIE UCCAEOBAHUS ITOKA3AIIU, UTO
MEPBOHAYATIBHOE 3AKAYHMBAHUE N30T POITHIIOBOTO
CIIMPTA HE3ABUCHUMO OT THUIIA CMOJIBI BIMSIET HA
3PHEKTUBHOCTD 3AKPEIJICHHUS IECKA CMOJIOM.
M300pONMIOBBIA CHUPT PACTBOPSIET B CEOE
COZIEPKANTYIOCS B IPU32060MHOIM 30HE CKBAKUHBI
BOAY. 32 CUET y/IAJICHUS BOJIbl M3 IPU3A00MHON 30HbI
U IPEAOTBPANICHUS PA30aABICHUS CMOJIBI BOJIOH
IPOYHOCTb OTBEPAEBIICH CMOJIbl HE CHUKACTCSL.

YCTaHOBJIEHO TAKXKE, YTO 3AKAYMBAHUE
OTBEPAUTEN S HEOOXOIMMO IPOU3BOAUT ITPU
MAaKCHUMaJIBHOM PACXO/IE, YTOOBI IO OTBEPKACHUS
CMOJIBI BBIIABUTH €€ OCHOBHOM 00'beM 13 1311,

B gaHHOM city4dae 6yJIeT OTBEPKAATHCS TOJIBKO
CMOJ12, O6BOJIAKMBAIOIASI IECYUHKU, IOPOBOE

JKE IMIPOCTPAHCTBO OCTAHETCS OTKPBITHIM JIJIS1
HOCJIEAYIOMIETO IPUTOKA HEPTHU (PHUC. 1). DTO
HAIJIHO WIIIOCTPHUPYETCS MUKPOCKOITNYECKUMHU
CHHUMKAMH, IIPEJICTABJIEHHBIMHY HA pUC. 1.

Pucynox 1 - Kpenaenue necka Cunmemuueckoi
CMONO0T

2 — IIecYaHas MOJIEb IIJTacTa 6€3 CMOJIBL, O —
IIeCYaHast MOJIC/Ib IIJIACTA TIOCTIE IPOKAYNBAHUS
CMOJIBI 1 BCIICHHUBAHUA; B — MOJCJ/Ib ILJIACTA ITOCJIC
IIPOKAYMBAHWA CMOJIBI 1 HWHTEHCUBHOH IIPOKAYKHU
OTBEPAUTEIISL.

TexXHOIOrNYECKUH IPOLIECC BKIIOYAET CAEAYIOMUE
OCHOBHBIC STAITBL:

* 32Ka4Ky U30MIPOITHUIIOBOI'O CITUPTA;

* 32KaYKy CHHTETHYCCKOI CMOJIBI;

* 3aKA4YKy OTBEPAUTEIIS IIPH MAKCUMAJIBHO
BO3MOXKHOM PACXO/IE, HE IPUBOJSAIIEM K POCTY
JABJICHUSA 3dKAYNBAHU A BbIIIC JJOITYCTUMOT'O
JABJICHWA HA 9KCITYATAITHUOHHYIO KOJIOHHY
CKBa’>XHWHBI U IJIACTBI, HAXOAAITHECA B
Ipu3a00MHON 30HE CKBAKHUHBL
3aKaYMBAHUE KAXKJIOTO PEATEHTA IPOUCXOAUT

4yepes 8 yacoB. ONITUMAJIbHOE BPEMS BBIIECPKKU

HU30IPOIHUJIOBOTO CIIUPTA, (PEHOIMDOPMATBIETUIHON

CMOJIbI HE MEHEE 8 4aCOB, YBEJIMYEHNE BDEMEHU

BBIZICP)KKH OOJsIee 8 4aCOB HE BIIMSIET HA

3P PEKTUBHOCTD TEXHOJIOI'MH, HO HELIEJIECOOOPA3HO

M3-32 POCTA 32TPAT BpeMEHHU. [Ip1 yMEHBIICHUH

BPEMEHU BBIJIEPKKU MEHEE 8 YACOB CHUIYKAETCS
3(PHEKTUBHOCTD KPENJICHU S ITECKA. TEXHOJIOTHS
IPEAOTBPALICHUS BBIHOCA IECKA OCYIIECTBIISCTCS
C UCIIOJIb30BAHUEM CTAHJAPTHOT'O OOOPYIOBAHUS
U TEXHUYECKUX CPEACTB, IPUMEHSIEMBIX ITPU
KaIlUTAJIbHOM PEMOHTE CKBAKHH.

MogenpHbIE UCTIBITAHH S ITPOJUTIOCTPUPYEM HA

npumepe peHoAPOPMAIBACTUIHON CMOJIBI AD3AMUT.

Hcnibrranus npoOBOAUINCH HA HACBIITHON
MOJIEJIM TNIACTA. MOJIEJIb IIJTACTA TOTOBUJIM ITyTEM
HaO6UBKH METAJUINYECKOU TPYyOKH JUIMHOU 100 MM C
BHYTPEHHHUM TUAMETPOM 60 MM KBAPIICBBIM [IECKOM
Pppakuu pazmepom 0,3 1 0,5 MM.

ITepBOHAYAILHO Y€PE3 MOJED IJIACTA,
HAMOJIHEHHYIO KBAPLIEBLIM ITIECKOM, IPOKAYUBAIN
MHHEPATUZOBAHHYIO IUIACTOBYIO BOLY
XJIOPKAJIBIIAEBOI'O TUIIA INIOTHOCTBIO 1100 Kr/M>.

B niporniecce NpOKaYrMBAHUS IPOU3BOAMIIU 3AMED
pacxoza BOAbI U 1O (hopMyIie [lapcu Onpeieisain
UCXOAHYIO IPOHUIIAEMOCTb MOJIE/IN. 3ATEM B
MO/IEJIb IIJIACTA 3aKAYUBATIH U30MPOITHUIIOBBIH
CIUPT JIO €TO NOSABJIEHMUS HA BBIXO/IE MOZEIN
IIACTA U OCTABJISIA MOJIENIb HA 8 YACOB IS
COBMEIIEHUS U30MPOITHUIOBOIO CIIUPTA C BOAOH B
MO/JIEJIH ITACTA. ITOCTIE 3TOTO B MOAIEb 3AKAYUBAJIHN
(heHoNPOPMANBIAETHIHYIO CMOITY (JIO OSIBICHUSA
HAa BBIXOJIE MOJIEJIU TVIACTA) U OCTABJISIIIA MOZIEb HA
8 4aCoB I NPONUTKU ECKA. Jlasiee BblIaBIUBAIA
34KA4YaHHYIO CMECh U3 MOJIEN 24%-M BOAHBIM
PacTBOPOM CONITHOM KUCIOTBHL [TOCI€e 3aKa4YBaHUA
pacTBOPA COMAHOU KUCIOTBI MOJIE/Ib OCTABIIANN HA
BPEMS OTBEPKAECHHUA CMOJIBL B TEUEHUE 24 aCOB.
TTocne gero yepes MOAEIb I1ACTA BHOBb
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Pucynox 2 - Junamurxa padomost cke. 1175 3a 2009-2010 z2.
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Pucynox4 - Junamurxa paéomst cxe. 2281 3a 2009-2010 z2.

MPOKAYUBAIN MUHEPATIU30BAHHYIO IIJIACTOBYIO BOAY
C OIIPEAEIEHUEM IPOHUIIAEMOCTH MOZCIH.

HiccnefoBaHuMs TOKA3aJIH, YTO B CPEHEM
CHHJKEHUE IIPOHULAEMOCTH KEPHA COCTABUIIO 5—10%.

ONBITHO-ITPOMBICIOBBIE Pa60THI (OITP)
Ppa3pabOTAHHOM TEXHOJIOI MU JTUKBUIAITUNA
MECKOMPOSIBICHUN B CKBAXKUHAX C
(heHONPOPMAIBACTUAHON CMOJION OBLIN ITPOBECHBI
Ha MeCTOpOXAeHUAX OAO «TaTHE(TH> B TPEX
CKkBaknHaX. Pegynprare! OIIP npuBefeHe! B Ta01. 1 1
Ha pucC. 2—4.

W3 pUCYHKOB 2—4 BHU/IHO, YTO ICOUT 11O HEPTU
MOCJIE KPETJIEHUS IECKA HE YMEHBIIIIICA. Kak BUTHO
U3 TAONMULIBL, COAEPKAHUE MEXAHNUECKUX ITIPHUMECEN
CHH3UJIOCh, CKBAXKMHA PA60TAET 6€3 OCJIOKHEHNH,
BBI3BAHHBIX BBIHOCOM IIECKA.

Ta6nuua 1 — Pe3ysmamot npumeHeHus mexHo102un
6OPb6LL C NECKONPOABCNCHUAMNU HA CKEANCUHAX

Hapamempul padomot Hapamempot padomot
CKBANCUHBL CKBANCUHBL
e cxs, 00 pemonma nocze pemonma
HIAY Mex. npumect Mex. npumectt
cooeporcarue,% dama cooepocarue,%
2281, bBH 16.03.05 0,399 16.06.09 0,08
15.05.08 0,086 21.06.09 0,055
27.03.09 0,11 30.06.09 0,081
07.07.09 0,076
31.07.09 0,024
03.09.09 0,026
10.09.09 0,048
17.09.09 0,052
23.09.09 0,048
07.10.09 0,025
15.10.09 0,033
21.10.09 0,028
1175,HH | 28.09.05 0,12 10.07.09 0,059
15.04.07 0,115 28.07.09 0,044
23.05.08 0,05 14.08.09 0,058
24.08.09 0,041
08.12 09 0,036
4837a,HH | 19.06.08 0,055 31.07.09 0,343
15.01.09 0,019 10.08.09 0,098
23.03.09 0,098 01.09.09 0,025
24.04.09 0,028 08.12.09 0,016
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JaHHAas TEXHOIOT U IPOILIA IPUEMOYHbBIC
ucnelTalnus B OAO «TaTHE(Tb> U PEKOMEHYETCS
K IIDOMBIIIJIEHHOMY BHEJPEHUIO. DKOHOMUYECKUI
3P EKT OT IPUMEHEHU S JAHHOU TEXHOJIOTUU
B PACUYETE HA OJIHY CKBAKHMHY COCTABJISET
220,1 TBIC. pYO.

B nHacrosiee BpeMsi IPOUCXOUT
YCOBEPIIEHCTBOBAHUE CIIOCOOA C HCIOIB30BAHUEM
KPEMHHUHOPIaHUYECKHUX COETMHEHUH, YTO
CYIIECTBEHHO YIYyYIINUT TEXHOJIOTUYHOCTh METO/1A
34 CUET COKPAIEHUSI PEMOHTHBIX Pa06OT B 2 pa3a,
HOBBIIIEHU S YCTOMUYHUBOCTH PEATEHTA K PE3KUM
TEMIIEPATYPHBIM U3MEHEHUSAM B 3IMHEE U JIETHEE
BPEMS U ITIO3BOJIUT UCIIOJIb30BATh METOJ] B CKBAXKMHAX
C TEMIIEPATYPOU MPU3A6OMHOM 30HbI 10 120 °C.
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CxkBaXxMHHble (hnnuoTpoi -
BbIOOP KOHCTPYKLUMMW

KoneyHnast ¢ OO6ECIIEYUBATH
LIEJIb COOPYKEHUS 3aBJICHHYIO CTENIEHD
HEPTAHBIX U T'A30BbIX “ a H an “ 3 p “ c Ko B dunsTrpanun
CKBa>KUH — 3TO (OIIATH XKE 3TO OCOOECHHO
JIOCTVKEHUE 3JICKEH AKTYaJIbHO IPU CTPOU-

YIJIEBOJOPOAOB B 3¢MHBIX
HEAPAX U TTOYYEHUE TPOMBIIII-
JIEHHOI'O IIPUTOKA. Bee nipegycmo-
TPEHHBIE IPOEKTHBIM 33JJAaHUEM
PabOoThI HA 3aBEPHIAIONIEM JTAIIE Oype-
HHA MOT'YT ObITb OOBEMHEHBI TEPMHUHOM
«3aKAHYMBAHHE CKBAKUH». [ToaTOMY IO
3aKAHYMBAHHUEM CKBAKUH MBI TIOHUMAEM KOM-
TUIEKC TEXHOJIOTMYECKUX ITPOLIECCOB OT HAYAJIA
BCKPBITHA IPOJYKTHUBHBIX IIJIACTOB Oy PEHUEM JIO
OKOHYAHMS UX OCBOEHH S KAK IIPOMBIIIJIEHHOTO
OOBEKTA.

BbI6OP KOHCTPYKIIUH CKBAKUHBI SIBJIAETCS
OCHOBHBIM 3TAIIOM €€ TPOEKTUPOBAHUSA U JJOJKEH
06€CIIEYNBATD BBICOKOE KA4ECTBO CTPOUTENIBCTBA
CKBAKUHBI KAK JJONTOBPEMEHHO IKCIUTYaTUPYEMOTO
CJIOKHOT'O HEPTEMTPOMBICIIOBOI'O OOBEKTA,
NPEJOTBPAMATh ABAPHUU 1 OCIIOKHEHHUS B IIPOLIECCE
OypeHHU, 4 TAKKE OOECTIEYUBATD VTN TEIbHBIA
Y 6€3aBAPUITHBINA ITPOLIECC IKCIUIYATALIUY ITPH
ONTUMAJIBHOM ICOUTE.

B Poccuu 1 32 py6ekoM 60IbIIIOE BHUMAHNE
VAEIAETCA Pa3PA0OTKE KOHCTPYKIINU 3100€B CKBA’KHH,
3KCIUIYATUPYIOMINX CIA60CHEMEHTHPOBAHHbBIE
KOJUIEKTOPBL CyMECTBYIOIINE METOABI SKCIUIYATALIN
CKBAKUH, OCJIOKHEHHBIX ITECKONPOSABIECHUSIMH,
MOYKHO YCJIOBHO PA3/JIE€IUTD HA JIBE T'PYIIIBL:

1) DKcruryaranysa CKBaKUH C BBIHOCOM IIECKA U3
11acTa. [71aBHBIM HEJOCTATOK STOT'O METO/IA —
pa3pyuieHne Npru3ad0OHHOM 30HbI IIACTA.

2) IIpenoTBpalleHue BBIHOCA ITECKA U3 TIJIACTA,
7€ HanuboJIee JOCTYITHBIMH U PACIIPOCTPA-
HEHHBIMHU ABJIAIOTCA MEXAHUYECKHE METO/DI,
NPEAIIONATAIONINE OOOPYIOBAHUE CKBAKHH
NPOTHUBONOTOYHBIMHU (DUJIBTPAMU PA3TUYHON
KOHCTPYKIIUH, CBOETO PO/IA CO3JiAHHE
B IIPH3a00NHOM 30HE UCKYCCTBEHHBIX
(PUIBTPALTMOHHBIX COOPY’KEHUI.

AHa/113 pabOTHI CKBAXKUHHBIX (DUJIBTPOB,
BBIITYCKAEMBIX OTEYECTBEHHOM U 3apyOEKHON
MPOMBIIIJIEHHOCTBIO, TOKA34JI, YTO OHU JIOJIKHBI
COOTBETCTBOBATD CJIEYIONIUM OCHOBHBIM
TPEOOBAHUAM:

e 06/1252TH HEOOXOAUMOM MEXAHUIECKOI
IIPOYHOCTBIO (TO OCOOEHHO AKTYaJIbHO NPU
CTPOUTEILCTBE HAKJIOHHO-HATIPABIEHHBIX
U TOPU3OHTAIBHBIX CKBAXKUH);
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O.I. TUTEHKO,

«OHopa-1rpom-ounJ»

TEJIbCTBE 'OPU3OHTAJIBHBIX

U HAKJIOHHO- HAIIPABJICHHBIX

CKBA’KHH);

* 06eCeYnBaTh HU3KOE

T'UPABIUNYECKOE COIIPOTHUBIICHHUC;

* 00J12/1aTh YCTOMYHUBOCTBIO K KOPPO3UL.
Bce nepeuncieHHble TPE6OBAHUSA, TIO

CYTH J€/14, IBJISTIOTCSI OCHOBHBIMHU CBOMCTBAMU
CKBA>KMHHBIX (DHUJIETPOB:

* MEXAHUYECKAS IPOYHOCTD (PUIIBTPA JOJIKHA

06ECTIEYNTD CIYCK CKBAXKUHHOI'O (PHJIBTPA B

CKBA>KHHBI C BHICOKO MHTEHCHBHOCTBIO HA60PA

KPHBHU3HEL,

CTENEHD (PUIBTPAITUU ONPEACISACTC PA3MEPOM

STYEMKU CETKU WJIM PA3MEPOM (PUIIBTPYIOIIETO

3430Pa, KOTOPBIE BEIOMPAIOTCS B 3BUCHMOCTH

OT I'PAHYJIOMETPUYECKOT'O COCTABA IIOPOABI U B

3aBUCHMOCTHU OT 3230POB B IIO/IBUKHBIX YACTAX

He(PTENOOBIBAIOMIETO OOOPYAOBAHUS;

HHU3KOE TMPABINYECKOE COIPOTHUBIICHUE (DHUIBTPA

JIOCTUTAETCS 32 CIET OOJIBIIOTO KOJTUYECTBA

(PUIBTPYIONINUX 3230POB B (PHIBTPYIOIIEM JIEMEHTE,

IIPH 3TOM CHIDKAETCS IIEPENaJ] IaBICHUS HA

(PUIIBTPE U YBEITMUUBACTCS JEONUT CKBAXKIHBL,

* YCTOHMYUBOCTD K KOPPO3UH OOECIIEUNBACTCS 32
CUYET UCMOJIb3yEMBIX MATEPUAJIOB U3 HEPXKABECIOMIECH
CTAJIN.

CylIeCTBYeT HECKOIBKO KOHCTPYKIINHI
CKBAKMHHBIX (DUJIBTPOB: CETYATHIE, TPOBOJIOYHBIE
(MHOTHE HA3bIBAIOT IIEJIEBBIMU), OCCKAPKACHBIE,
nepOoprUpPOBaAHHAS TPYOA KPYITILIMU OTBEPCTUAMU,
TPyOa CO MENEBOU EPpPOPAITUET.

CeTyaThIif CKBAKUHHBIIN (DUIBTP COCTOUT U3
nep@OpHUPOBAHHON 06CAJHOM TPYyOR! Mtk HKT
(3aBHCHUT OT KOHCTPYKLIMH CKBAKHHBI), HECKOJIBKUX
CJIOEB (DUJIBTPYIOLIEH CETKH, OJHOT'O UJIU JIBYX CJIOEB
JPEHAKHOU CETKHU U 3N THOI'O KOXXyXa. CTEIIEHb
(PUIBTPALIMU ONIPEJETAETCA PA3MEPOM TUYENKHU
punsTpyroment ceTku. OCEBIE U IONIEPEYHBIE
HATI'PY3KH ONPEAETAIOTCA XaPAKTEPUCTUKAMU
HECYIIEeH 00CaTHOM TPYOBL 3AIIUTHBII KOXKYX
NPEeJOXPAaHAET (PUIBTPYIONIYIO CETKY HA CTAAHUNA
CIyCKa (PUJIBTPOB B CKBAXKUHY. BECh (PUIBTPYIOMINN
3JIEMEHT BBITIOJTHEH U3 HEPXKABEIOMIEN CTAJIN.
3aIMUTHBIEC KOJKYXU OBIBAIOT 3-X UCIIOJTHEHUI:

1) cupumeneHueM CBAPKU, COCTOAUI U3 JIUCTOB

meTasuia giauaou 1 metp (puc. 1).



Pucynox 1 — 3auummnaviii KOXCyx ¢ npumenenuem
ceapru, COCMOAUULL U3 TUCINOE MEMANNA ONUHO
1 memp

Koyim4ecTBO METPOBBIX JIMCTOB MEHAETCA B
3aBHCUMOCTH OT JJIMHBI (PUIBTPOIIEMEHTA.
OCHOBHBIE HEJOCTATKU: BO3MOXKXHOCTD PACKPBITUSA
KOXXYX4 B CKBAKMHE B UHTEPBAJIE HA00pA
KPUBU3HBL METaJlJI IPU U3rOTOBJIEHHUH KOXKYXOB
NPUMEHSETCS TOMIUHON O 1 MM, IO 3TOU NPUYNHE
CBAPK4 CILJIOUIHBIM IIBOM HEBO3MOXKHA, 4 [IOTOMY
OPUMEHSETCS CBAPKA IPEPBIBUCTBIMU MIBAMU.

2) BUTOM KOXYX C IPUMEHEHUEM MEXAHUYECKOI'O
3aMKa, IEP(HOPUPOBAHHBIN KPYTIILIMA
OTBEPCTHUAMU JUAMETPOM 5 MM. DTO CJIEAYIOMINNI
IIar KOHCTPYKTOPCKOM MBICJIM B Pa3pabOTKe
CETYATHIX (PUIBTPOB. (PUC. 2).

Pucynox 2 — Bumoii K03cyx ¢ npumenenuem
MeXAHUUEeCKOZO0 3amKa, nepPopuposannvii
KPY2bIMU OMEePCmuAMU Ouamenpom 5 mm

3a cueT CBOEI KOHCTPYKLUHU JIEI'KO IIPUHHUMAET
(OpMYy CTBOJIA CKBAKUHBI, 00/14/14€T BBICOKOH
HAJICKHOCTBIO.
3) BUTOM NPOCEYHOBBLITAXKHOMN C BBITSKKOU
BOBHYTPb KOXYX (PHC. 3).
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Pucynox 3 — Bumoii nfpOceuno8ulmANCHOL C
BBIMANCKOU 606HYMPL KONCYX

DUIBTPHI C TAKHUM KOXKYXOM SBJISIOTCS HANOO0JIEe
YHUBEPCAJIbHBIMH, U/ICATIBHO NOAXOAAT KAK JJIs
JKHUJIKOTO (PIIION/1A, TAK U JIJIs ra3a. PEKOMEHYIOTCA
JUIS IPUMEHEHM A B Fa30BbIX M FA30KOH/ICHCATHBIX
CKBaKMHaX. KOHCTPYKIIUSA KOXKYXA CHOCOOCTBYET
U3MEHEHHUIO BEKTOPA HANIPABICHUS JJBUKECHUS
dmonaa, ob6ecrednBas NPOAOJIKHUTENBHBIN CPOK
CIIY>KOBI (PUJIBTPOITIEMEHTA.

ITpOBOJIOYHBIE (PUIBTPBI U3TOTABIHUBAIOTCS ITyTEM
HABUBKU V-00PA3HOIM HEPXKABEIOMIEN IIPOBOJIOKU HA
CTPUHTIEPHI C IPUMEHEHHUEM KOHTAKTHOI CBAPKU BO
BCEX MECTax nepeceyeHus (puc. 4).

Pucynox4 — IIpoeonounsie punvsmput,
U320MoGAeHHbLe NyMmeM HAGUSKU V-00Pa3HOTi
nepacasetoueti nPOSON0KU Ha cmpPunzepPol ¢
npumenenuem KOHMAKMHOIL CEaPKuU 60 6cex mecmax
nepeceuenus

CreneHs (PUIBTPALTUN O PEAEIACTCS
3230POM MEK/Jy BUTKAMU IIPOBOJIOKU. [OTOBBIH
(PUIIBTPYIOMUI SJIEMEHT KPEMIUTCS HA OOCAJHYIO
Tpy6y. MaKCHUMAaJIbHBIE 3HAYCHUSI OCEBBIX U
IIONIEPEYHBIX HAI'PY30K OIDAHUYHUBAIOTCS
XAPAKTEPUCTUKAMH HECYIIEN OOCATHOH TPYOBL.

»
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OCHOBHBIE HEJIOCTATKH: HU3KAs1 CKBA)KMHHOCTD
(PUIBTPYIOMIETO AJIEMEHTA, HEBO3MOXKHOCTD
MEPEBECTU CKBAKHUHY, OOOPYAOBAHHYIO
MIPOBOJIOYHBIMHU (PUIBTPAMH, U3 JOOBIBAIOIICH
B HATHETATEJIbHYIO, TAK KAK JIBHKEHUE (PJIION1A
BO3MOKHO TOJIBKO CO CTOPOHBI OCHOBAHUS
«IPEyroJlbHUKA> (PUC. 5, d), B IIPOTUBHOM CJ1y4ae
OPOUCXOAUT UHTECHCUBHAS KOJIbMATAUs (pUC. 5, 0).

Pucynox 5 — Jeuncenue paiouoa co Cmoponst
OCHOBANHUA «MPEYZONbHUKA»

JaHHBIE (DPHUIIBTPBI HEXKEIATEIBHO CITYCKATh
B HAKJIOHHO-HAIIPABJICHHBIC, TOPU3OHTAJIbHBIC
CKBA)KHHBI, 4 TAK)KE B GOKOBBIE CTBOJIBL, TAK KAK
3230 MEK/Ty BUTKAMH (PYUTBTPYIONIETO AJIEMCHTAMU
YBEJIMYNBAETCS C BHENIHEN CTOPOHBI yI71d, 4 C
BHYTPEHHEN ITOJTHOCTBIO UCYe3aeT. TaAKMM 06pa3oMm,
CPEACTBA, HOTPAYCHHBIC HA (PHUIIBTPBI, HE OKYITAIOTCS.

BeckapkacHbIE QYUIBTPBI U3TOTABINBAIOTCS TEM JKE
CHOCOOOM, UTO M ITPOBOJIOYHBIE, HO 6€3 TPUMEHCHUS
HECYIIEN 0OCAAHON TPYOBL PasMep HAMATBIBAEMOL
V-00pa3HOI HEPXKABEIOUICH IPOBOJIOKHU U
CTPHUHI'E€POB TAK)KE OTIIMYAETCS B OOJIBIIYIO CTOPOHY
U COCTABJIACT OT 5 MM U Bbllle. K roTOBOMY
(PUIIBTPO3NIEMEHTY BCTBIK IPUBAPUBAETCA MY(PTOBAA
YaCTh, C APYI'OH CTOPOHBI — HUITIIEAbHAS. TakKuM
06pPa30M, PUIBTP HOTHOCTHIO COCTOUT U3
HEPKABEIOIIEN CTAJIN.

OCHOBHBIC HEZJOCTATKH: BBICOKUE PUCKHA
pa3pymnieHus GUIBTPA B CKBAKHUHE, TAK KAK TOPIIEBOC
CBAPHOE COEJUHEHUE — ITO CNA60€E 3BEHO BO BCEH
KOHCTPYKIMN. He pEKOMEHAYIOTCS TAKKE K CITYCKY
BTOPU3OHTAJIBHBIC 1 HAKJIOHHO-HAIIPABJICHHBIC
CKBa’KHHBI 11O ITPUYHNHEC HAPYIICHUA CTCIICHHU
(PUIBTPALIUN U PA3PYIIEHUA CBAPHBIX COEUHEHUI.

IlepdopupoBaHHas Tpyda — 3TO 06CaHASA TPyHA
C OTBEPCTUAMU O€3 (PUIBTPYIOMIETO AJIEMEHTA.
HpI/IMCHHCTCH JJTA TIOACPKAHUA CTBOJIA CKBAKHUHBI C
TBEPAOCIIEMEHTUPOBAHHBIM KOJIJIEKTOPOM (PHC. 6).

Tesn./Pakc : +7 (495) 989-22-72
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Pucynox 6 - O6caonan mpyéa c omeepcmuamu 6e3
Punsmpytrousezo anemenma

IlepoprpoBaHHas TPyda MENBIO (PUC. 7).
TTepdopaiiyst BEIIIOIHSCTCS IIJ1a3MEHHOMU
YCTaHOBKOU INOO J1a3epHOI. CTENEHD (DUIBTPALIIN
OIIPEAEIIAECTCA MUPUHON 1eau. OCHOBHBIE
HEJOCTATKU: BBICOKHUE TPEOOBAHMS K IPYIIIIE
MIPOYHOCTU TPYOBL, BBICOKASI CTENIEHDb 3PO3HHU B
MIPOLECCE IKCILIYATAI UL

Pucynox 7 - llepgpopuposannan mpyoa uyensro

CKBaXUHHBIE (DUJIBTPBI — OOOPYJOBAHHE,
HANPAMYIO BJIUAIOIIEE HA JAJIbHENIITYIO
3KCIUTYATALUIO CKBAXKUHBIL, HA €€ JIOJTOBEYHOCTD.
Heo6x0auMO TIIATEILHO MPOBOJUTD AHAJIA3
CKBA’KMHHBIX YCJIOBUI JJ151 PABUJIBHOTI'O
og60pa KOHCTPYKIHUH (PUIBTPOB. B IPOTUBHOM
CJIy4ae CPENCTBA, BJIOKEHHBIE B CTPOUTENBCTBO
CKBAKUHBI, «BO3BPAIAIOTCSA> B PA3BI JOJIBIIIE
3aIVIAHUPOBAHHOTO, TAK KAK Y€pe3 KOPOTKUUA CPOK
3KCIUIyaTAlMH CKBAXUHBI IPHUXOANUTCA IPOBOIUTD
JOIIOJTHUTEJIbHBIE MEPONIPUATUA. ©

www.opora-prom-oil.ru



TonsKo opuguHansHeIe 3andyacmu!
Tonsko npogheccuoHansHbIe yenyau!

Komnanus «MawOwnn» (Poccwitckas Pegepauns) —
ohuUmManbHbIR NpeacTaBuTesb No CEPBUCHOMY 0BCNYKUBAHWIO 0DOPYAOBaHMA
C3A0 "OUOMALL" (Pecnybnuka benapych).

OCHOBHbIE HalK ycnyru 3To:

» [apaHTUiHOE 1 nocnerapaHTuitHoe obenyxueaHne obopyaoBaHus
npouasogcTea C3A0 «dugmatu»

* [poBegeHe nycko-Hanago4HbIX paboT 1 obyyeHue cnelwanucTos 3akas4vnka

* [IpoBeaeHne pabot no kanutarbHOMy PEMOHTY U MOAEPHU3aLMK
obopyaoBaHus

* [octaBka BeamydToBON ANMHHOMEPHON TPYOBI

» [TocTaBka opurvHanbHbIX 3anacHblX YacTen 1 UMMNOPTHOW KOMMNAeKTaLum,
B TOM YMCe ¢ perioHanbHoro cknaga B r. CypryT

Ha nnouwaasx cknaga MMeeTes WWMPOKKM aCCOPTUMEHT OPUrMHANbHbIX
3anacHbIX YacTel, UMNOPTHOM KOMMNMEKTaLuuU U pacXoaHbIX MaTepuanos
ANs KoNTHOWHrOBOro, HarHeTaTeNnbHOro U a3oTHoro obopyaoBaHus,

a TaKke obopyaosanus gna PI1.

Mkl NOCTOAHHO pacluMpsAemM acCOPTUMEHT NPOAYKLMK, YTO B Bnvkanilee
BPEMS N03BOMNT YAOBNETBOPATL Niobbie Bawm 3anpock.

Mbi roToBbI OpraHvM30BaTh 40CTaBKY KOMNNEKTauuu co cknagja
B nioboe ynobHoe ans Bac MecTto B Kpatyanwme cpoku!

WwwlmaShOil ru Poccus, 119017, r. Mockaa

MNuikesckuia nep., 4. 5, ctp. 1, ochuc 224
OTOEN MPOOANX Ten. +375 (29) 664-74-04
+7 (916) 965-81-01
CKNAL & r. CypryT E-mail: sales@mashoil.ru

yn. Byposan, a. 6, 1 at. OTOEN CEPBWCA Ten. +375 (44) 775-06-75
Ten. +7 (922) 256-59-89 +7 (987) 478-42-26
KonecHuk Anekcasgp E-mail: dmitriy.klimovich@mashoil.ru




OBOPYJIOBAHHE

Kommanna «MamOiin»:
06CITy>KMBaHMe U MOfIepHV3ALIVS
He(TeCepBUCHOTO 00OPYIOBaHNS.
KomruiekcHble perenms

13 OFHIX PYK

OO6IIECTBO C OTPAHUYEHHOU OTBETCTBEHHOCTBIO
«MamOr1» 661710 CO31aHO B 2011 roay. SABisisCh
O(PUIINATIBHBIM IIPEACTABUTENIEM IO CEPBUCHOMY
o6ciykuBaHuIo C3AO «OHUIMAIII»>, Ha CETOAHAIHUNA
MOMEHT BDEMEHHU MBI IPE/IJIATAEM ITOJIHBIM CIIEKTP YCIYT:

* CEPBUCHOE OOCTY>KUBAHUE KaK B FAPAHTHUHHBIIN IEPUO/

BPEMEHU, TAK U B IOCIETAPAHTUITHBIN;

* IIOCTABKY 34I1aCHBIX YaACTEY;
* KaIIUTAJIbHBIA PEMOHT U MOAEPHU3AIINIO OOOPYAOBAHUAL.

Craryc O(PUIINAIBHOIO NPEACTABUTEIA MO3BOIAET
3(PPEKTUBHO B3AUMOJEUCTBOBATD C 3aBOJIOM-
MPOU3BOAUTEIEM: OOMEHUBATHCA MH(POPMAIIUEN O
paboTe 0OOPYAOBAHUSA, NOTYYATh HH(POPMAITUIO O
MHOCJIEJHUX U3MEHEHUAX B KOHCTPYKIIMU OTJEIbHBIX
MAaIIWH, OPraHU30BBIBATh CTAXKUPOBKU U KYPCHI OOY4YEHU S
CEPBUCHBIX UHXKEHEPOB U T.JI.

KoMnaHUs pa3BUBAETCA B COOTBETCTBUHU C TPEOOBAHUAMU
ceropgHAmHEro AHA. IIITat oTea cepBuca COCTOUT
nus3 KBH]II/I(pI/ILLI’IpOBRHHbIX IIH')KCHGpOB-MeX’dHI/IKOB
C BBICIIMM OOPa30BAHUEM, TOTOBBIX B JIIOOOE BPEMSI
OKa43aTb TEXHUYECKYIO IOAJEPKKY. BCe crienaamucTh
MPOXOAAT PETYJIAPHBIE CTA)KUPOBKU M KyPChI OOy YEHUA
HA4 32BOJE-U3rOTOBUTENE. 32 BpEMA PAOOTHI OTAEIOM
CEPBHCA HAKOIJIEH OOJIBIION OITBIT, TO3BOJISIONIUI
IPAMOTHO M KAYECTBEHHO PEMIATD JIIOOBIE IPOOJIEMEL,
CBSI3aHHBIE C 9KCILTYaTAIIUI OOOPYNOBAHMS, A TAKXKE
IIPOBOAUTE OOYUYEHHE CIIEITUAIUCTOB 3aKA34NKA IIPABUIAM
KCILTYATAIUN OOOPYAOBAHUSA 1 OCOOEHHOCTSIM E€TO
YCTPOUCTBA. ONIEPATUBHOCTD OKA3aHU S TEXHUYECKOHU
IIOMOIIIH, HAJTUYHEC CpC,Z[CTB %1 HpI/I60pOB AUATHOCTHUKH,
THMOKOCTH B HpIIHHTHII peLLICHI/If)I BO B3AMMOOTHOIICHUAX
C IOTPEOUTENEM, UHAUBU/YAIbHBIIN IIOAXO/ K KAXKIOMY
MOTPEOUTEITIO, FAPAHTHA KAYECTBA BBIIIOTHEHHBIX PA0OT —
BOT OCHOBHBIE [IPUHIIUIIBI IEATEIBHOCTH CEPBUCHON
ciyk061 OO0 «MamOn.

OTMETUM TAKXKE, YTO HAIIU YCIYTU — 3TO HE TOJIBKO
IIPOBEAEHUE CEPBUCHBIX PA6OT, HO U IPEAOCTABICHUE
3aKa34YUKY I[IOJIHOI'O CIIEKTPA 3AIIACHBIX YACTEI.
CHenuaaucTel OTAEIA IPOAAXK 3AMACHBIX YACTEH —
KBATU(PUITUPOBAHHBIE HHKEHEPHI, JOCKOHAIBHO 3HAIOIINE
060PYAOBAHHUE, CIIOCOOHBI TEXHUYECKU OOPA60TATh 3ABKY
B Kp’dT‘IZlI;iLHI/IC CpOKH. OTL[CH JIOTUCTHUKH OIITHUMAJIBHBIM
CIIOCOOOM OPraHU3YET JOCTABKY HEOOXOUMO Bam
KOMILIEKTAlU. CO3/1aH [IEHTPAJIU3OBAHHDBIN CKJIA/[]
3amvyacTe Ha 6a3€ 3aBOA-IIPOU3BOAUTEI A, TO3BOJIAIOIIAN
10 1-2 mHEN COKPAaTUTh CPOKH ITIOCTABKU KOMILJIEKTYIOIIHX
HOTPEOUTEIIO. BEAYTCSA pabOTHI IO CO3LAHUIO
PETUOHAIBHBIX CKIA0B. C MioHA 2014 roga AEUCTBYET CKIA],
3amrgacre B Cypryre, o yi1. byposas,

1. 6. Ha IIoma/isix CKIaia UMEETCs IMUPOKUET ACCOPTUMEHT
OPHUT'MHAIBHBIX 3AMACHBIX YACTEN M PACXOAHBIX MATEPHUAIOB
JIJ151 KOJITIOOMHTOBOTI'O, HATHETATEIBHOI'O 1 430THOI'O
060pYyNOBAHMS, A TAKXKE 060pyAOoBaHUA 1151 I'PIT.
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BTOPA{A XN3Hb _
KOJITOBUHIOBOWU
YCTAHOBKWU

Omurpuiit KINMOBHY, HadyaIbHHUK OT/I€JIAa CEPBHUCA
000 MamOx1»

IIpu JINTENBHOU SKCITyaTalluu
060PYIOBAHUA HEU3OEKHO BOZHUKAIOT
HOBPEXKACHUS U HAPYIIEHUS
PabOTOCIIOCOBHOCTHU €r0 JIEMEHTOB I10
UCTEYECHUU PECYPCA Y3JIOB U JETAJIEN JJAKE
PU COOMIOJEHUN MPABUJI SKCILTYATALUUA. DTO
06yCJIOBJIEHO OCOOEHHOCTAMH 3KCIUIYATAILUH
U (PAKTOPAMU, BIUAIONIUMH HA OOOPYJOBAHHE
B TEYEHHE JUTUTEIBHOT'O BDEMEHU: BEICOKOI
KOPPO3UOHHON aKTUBHOCTBIO TEXHOJIOTUYECKUX
Cpef, TEMIEPATY PO, JABJIEHHUEM U CKOPOCTBIO
TEXHOJIOTUYECKUX IOTOKOB, HAJIMYHUEM
MEPEMEHHBIX TEMIIEPATYPHBIX Je(POPMALIUUA U
CJIO’KHOT'O HAMIPSAXKEHHOI'O COCTOSTHUA METAJLIA
060pYIOBAHUA, U3HOCOM I'HIpONPUBOAA. BCE
MEPEYUCTEHHOE B IOJTHOM MEPE OTHOCUTCS
U K KOJITIOOMHTOBBIM YCTAHOBKAM, KOTOPBIE
3KCILIYATUPYIOTCSA ITIOPOU B IOCTATOYHO
TSJKEJIBIX YCAOBHUAX. [leproa HenpepbhIBHOM
PaboOThI HA CKBA’KMHE UHOTJA JOCTUTAET
3—5 CYTOK, 4 HEBO3MOKHOCTb OCTAHOBKU
TEXHOJIOTUYECKOI'O IIPOIIECCA HE TO3BOAET
MPOBECTH PEMNIAMEHTHOE TEXHUYECKOE
O6CIIYKMBAHUE UIU CBOEBPEMEHHBIA PEMOHT,

B CBA3U C YEM U HAOJIIONAETCA 3HAYNUTEJIbHBIN
HU3HOC O60PYAOBAHUA. TEXHUYECKUN CPOK
CITy>KOBI KOJTIOOMHI'OBOIM YCTAHOBKH — HE
MEHEE JIECATU JIET. B TEYeHNE 3TOTO NNEPUOAA
JIONYCKAETCA 3AMEHA Y3JIOB AT PETATOB,

PECYPC KOTOPBIX YCTAHOBJIEH B TEXHUYECKOM
JOKYMEHTAIIUU NIPEANTPUATUI-U3TOTOBUTENEN
MEHBIIE PECYPCA U3IETHSL.

Oco60€ BHUMAaHUE VAEIAETCA OOOPYAOBAHUIO
nepsBuIX J1eT BBITYCKa C3AO «PHIMAIID.

B yacrHOCTH, IpeiaraeM KaluTaJbHbIA PEMOHT,
OCHOBAaHHBINM Ha BOCCTAHOBJICHUH U 3AMCHE
CH60OPOYHBIX Y3JIOB U IETAJIEN, BKJIIOYAA OA30BLIE,
ITO3BOJISIIOIUH POJINUTD CPOK CITYKOBI KAK



Pucynox 1 — Huncexmop M20 2000 zooa

8bINYCKA 00 U NOCe KANUMAAEHOZO
pemonma

MHUHHMYM Ha IATh JIET, 4 TAKXKE MOJIEPHU3ALIUIO,
B PE3YJIBTATE KOTOPOU 3aKA34YHK I10JIY4AET
OOHOBJIEHHOE OOOPYAOBAHHE, OTBEYAIONIEE
COBPEMEHHOMY YPOBHIO U TPEOOBAHUAM
MIPOMBIIIJIEHHON 6€30MaCHOCTU. Takue
MEPONPHUATHS BOCCTAHABINBAIOT ITOJTHBIA TUO60
OJIN3KHUH K IIOJTHOMY PECYPC OO60PYJOBAHUS.

3a nnepuoj; paboThl KOMITAHUEH «MamOI»
BBITNIOJIHEHO JIECATH KPYITHOMACIITAOHBIX
KaIIUTAJIbHBIX PEMOHTOB KOJITIOOMHTOBBIX
YCTAHOBOK KJs1acca M10 u M20, BBIITYIIIEHHBIX B
nepuoz ¢ 1999 o 2003 rog v pabOTABIINX B TAKUX
KOMIIaHUAX, KaK OO0 «'a311pOM HOA3EMPEMOHT
Vpenror» u OO0 «Ypumckoe VITKPC
OAO «bamHuedTh».

ITo TpeOOBAHUIO 3AKA3YHUKOB PA6OTEHI
NPOBOJUIUCH HEMOCPEACTBEHHO HA MECTE
HAXOXAEHUSA OOOPYAOBAHUSA, 4 UMEHHO
HA4 TEPPUTOPUAX, IPEJTOCTABIEHHBIX ET'O
COOCTBEHHHUKAMHU. DTO ObLIO OOYCIOBIEHO KAK
MAaKCUMAJIBHO CXKATBIMHM CPOKAMH BBIIIOJTHEHUA
pPaboT, YCTAHOBJIEHHBIMU 3aKA34UKOM, TAK U
MHOXETAHUAMHN COOCTBEHHUKOB OO0PYJOBAHUA
KOHTPOJIMPOBATH XOJ BBINIOJTHEHUSA PaboT. Bee
KaIlUTAJIbHBIE PEMOHTBHI OBLJIN BBIIIOJTHEHHI B CPOK,
060PYIOBAHUE BEIBOJUIOCH U3 KCILTyaTAlIUHU
He 60osee yeM Ha 3—4 HeIe/J I C MOMEHTA Hadaaa
peMoHTa. ITpr 3TOM MBI BBIITOJIHAINA PA6OTHI B
JII060€ BpEMS IO/,

3a 4eThIPHAIATH JIET, B TECYCHHE KOTOPBIX
I'pynna ®H/ n ee ocnosHoE nipegnpusatue C3A0
«DHIMAII> npOU3BOAUT KOJITIOOMHI'OBBIE
YCTAHOBKH, UX MOJICJIBHBIH Psif] IPETEPIIEII
106aIpHBIE U3MEHEHUS. K HACTOSIIIIEMY BpDEMEHHU
TPpeOOBAHUS, IPEIBABIISEMBIC K KOJITIOOUHI'OBBIM
YCTAHOBKAM, BEIPOCJIN B Pa3bl, U IPOU3BOIUTEIID C

KAK/I0M ITOCJIEAYIOMIEN €AUHULIEN OOOPYIOBAHUS
HAKAIUIMBAJI OIBIT, HEIPEPBIBHO IIPOBOA
KOHCTPYKTOPCKHE YCOBEPIIEHCTBOBAHUA
CYIIECTBYIOINX MOJIEJIEH, CO3[JABAJIMCh HOBBLIE
MOAX(PUKALINH U, IOHATHO, ObLJIO Obl HEBEPHO
AyOIHUPOBATE IIPU KAITUTAJIBHOM PEMOHTE
YCTApEBIINUE PEMEHUSA ITPOIIIBIX JIET.

COBMECTHO C IIPOU3BOAUTEIEM OOOPYIOBAHUSA
C3A0 «OPMIMAIII» 6p11a pa3zpaboTaHa CIICLIUAIbHAS
MpOrpamMma o MOJAEPHU3ALMH PAHEE BBITYIIIEHHOIO
060PYIOBAHUS, A UMEHHO BHE/IPEHUE COBPEMEHHBIX
Pa3paboTOK B O60PYAOBAHUE IIEPBBIX JIET BHIITYCKA.
Bo3MorkHa KaK KOMITJIEKCHAS MOICPHU3AITUS BCEH
YCTAHOBKH, TAK 1 PEMOHT OT/CIBbHBIX €€ Y3JI0B.

1. MogepHHU3aA A THAPABINICCKOM

CHCTEMBI

* [IprMeHeHMe B KOHCTPYKIIUU KOMIUICKTYIOMIUX
JIYYIIUX MHPOBBIX IIDOU3BOAUTEIIEH;

* BHesipeHme 6e3pelyKTOPHOI CXEMBI IIPHUBO/IA
HACOCOB, HAITPABJICHHOE HA YJIYYIIEHHUE PECYPCa U
0€30TKA3HOCTH, CHUKEHUE BUOPAIIUU U IITYMa;

» I3MeHEHME TH/APABINYECKOI CXEMBI C LIEJIBIO
obecnedeHus 0€30TKA3HOMH PabOTH,

¢ 3aMeHa TEII0O0OOMEHHUKA Ha 6oJsiee
3(pPEKTUBHBI;

e [IpUMEHEHUE KUJKOCTHOM CUCTEMBI
MIPEAITYCKOBOI'O MOAOTI'PEBA MAC/IA.
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Pucynox 2 - Yzea namomxu I'T 00 u nocie KanumaisHoz2o pemonma

3. PeMOHT H MOAEPHH3AIUA Y3108

2. PEMOHT B MOOEPHHU3ALUA HAMOTKH I'T

HHIKEKTOPOB * VCTaHOBKA 60JI€€ HAJICKHOTI'O MEXAHUYECKOT'O

e VIy4dIIeHHAs! KOHCTPYKIIMS TATOBBIX LIETIEH CYETYUKA [TTYOUHBI CITyCKa,
(crnenuabHblE NOAIMIUIHUKHY, 3AKAJIEHHbBIE * YCTaHOBKA BEPTIIIOra HOBOI'O TUIIA B45-70 s
BKJIA/IBIIIN, UMIIOPTHBIE 3BEHbSI IIETIN) — BCE MOBBIIMIEHUS 6E30IIACHOCTH U YBEJTUYEHUS CPOKA
3TO O6€ECNEYNBAET OOIBIINUA CPOK CITYKOBI CJIyKOBI,
U HAJIC>KHOCTD, IOBBIIIAET TATOBOE YCUIUE ¢ 3aMeHa MaHU((OIBOB HA OTBEYAIOIIHUE
UHKEKTOPZ; TPEOOBAHUAM NPOMBIIIEHHON 6€30MACHOCTH;

¢ ABTOHOMHAs CUCTEMA CMA3KU 1ICTICH, ¢ 3aMeHa TAJIPENOB (pUKCAU 6apabaHa;
YBEJIMYUBAIOINIAS CPOK UX CIYKOBHI, ¢ [IprMEHEHNE UMITIOPTHOU I'UIPOAIIAPATYPHI;

¢ MeM6paHHBIC TH/APABINYCCKUE IBOHHBIC JATIHUKHA * BHEeIpeHne NEHTPATN30BAHHON CUCTEMBI CMA3KH;
HAT'Py3KH (BECA), OOECIEYNBAIONINE TOUYHBIN e 3amuTa BCEX ABIDKYIINXCA JIEMEHTOB.

i

i Bl

T . o | -

Pucynox 3 — Bxaoune onepamopa Koamioounzo80ii ycmanoéxuM20 (2002 z2.8.) 00 u nocie KanumaibHozo PemMoHma

KOHTPOJIb TATOBOT'O YCUJIHS, A TIPU YCTAHOBKE 4. IIpOTUBOBBIOPOCOBOE OOOPYTOBAHUE
3JIEKTPOHHBIX JJATYHUKOB — €II[€ ¥ BO3MOKHOCTD Mpl npeaaraeM agamnTanio
ITOJIYYCHUS TOYHBIX JJAHHBIX JIAKE ITPU IIPOTHUBOBLIGPOCOBOI'O OOOPY/IOBAHMSI HOBOT'O
AKCTPEMAIBHO HU3KUX TEMIIEPATYPAX; IIOKOJIeHU A, BiIoK npeBeHTOpoB BIIS0-70 n

* YCOBEPIIEHCTBOBAHHAA KOHCTPYKIUSA IPUBOJA, repmeTusatop I'T80-70, cCHOCOOHBIE PA6OTATH MO/
B TOM YHCJIE IOJTHAA 3AMEHA THPABINYECKON pasinenuem 1o 70 MIla u B cpepe, copeprKalen
CXEMBL CEpOBOJOPOL,.
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Pucynox 4 —- Koamioounzogan ycmanosxkaM10 (2000 2.8. ) 00 u noc.rie KanumaasHozo pemonma

5. Moae pHHU3AIU S KAOHHBI OIIEPATOPA C
MEXAaHH3MOM IIOABbEMA

¢ MexXaHMU3M IIO’beEMA KAOWMHBI THUITA «<HOKHHUIIBI», KAOMHA

U3 COH/BUY-IIAHEJIEH CO CTEKJIONAKETAMUY;

» [Tanenu u3 HEPIKABEIOUIEN CTAJIU C JIA3EPHOU
I'PaBUPOBKOY;

* BO3MOXHOCTB YIIPABICHUS JOTIOJTHUTEIBHBIM
IIPEBEHTOPOM HJIU 34 ABUKKOL;

¢ TTOJIHOCTBIO U3MEHEHHASA TH/IPABINYECKAA CXEMA;

¢ JIOKasbHaA NOJCBETKA MYJIbTA B HOYHOE BPEMS;

¢ DIEKTPOMEXAHUYECKOE YIIPABJICHUE JIBUTATEIIEM;

¢ PagienbHbIE CUCTEMBI UHAWKAIIUN HATPY3KH;

» HoBasi cUCTEMA KOHTPOJIS U PETUCTPALINU JAHHBIX

C IPOTPAMMHBIM OOECIICUCHUEM.

6. IIpouee

Bo3MO)KHa TaKXKe 3aMEHA YCTAHOBIUKA
060PYyIOBAHUS HA UMIIOPTHBIN IPOU3BOICTBA
HIAB, 3aMeHa HaZipaMHUKA YCUJIEHHOM
KOHCTPYKIIMHU, OOECTIEUNBAIOUIETO KPEIJIEHUE
HOBBIX Y3JIOB I CUCTEM, 3AM€HA JIECTHHUIL U
IUIOMIAJIOK HA OOJIETYEHHBIE, COOTBETCTBYIONINE
HOpMaTHuBaM, 3aMeHa JIBC maccu, BOCCTAHOBJIEHUE
JIAKOKPACOYHOT'O NMTOKPBITHUSL.

Komnanusa <MawmOtin»

0ydem cuacmausa

nooapums HO8Y10 HCUIHD

Baweii Koamoounzo601ti
ycmanoexe,

MooepHuU3uposams ee

10 nocaeoHemy ciogy
mexHuxu. BoL noayuume
PaxmuuecKu HOGY10
COBPEeMEHHY10 YCMAHOBKY
npu 3 HaUUMeNsHO
IKOHOMUU PUHAHCOBBLX
cpeocmsa.

Bydem paost 6udems
Bawy xomnanuio 6 uucnie
Hamux 3arxa3uurxoas!

Poccusg, 119017, r. MockBa
MekeBckun nep., 4. 5, ctp. 1, obunc 224

www.mashoil.ru

CKNAL . Cypryt

yn. bypoBas, g. 6, 13T.
Ten. +7 (922) 256-59-89
KonecHuk AnekcaHap

OTAEJT MPOOAX

Ten. +375 (29) 664-74-04
+7(916) 965-81-01

E-mail: sales@mashoil.ru

OTAEN CEPBUCA
Ten. +375 (44) 775-06-75
+7 (987) 478-42-26
E-mail: dmitriy.klimovich@mashoil.ru
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KOJIOHKA YJIEHA PEJICOBETA

PN - «<PYKAMWU» CAMOW CKBAXXUHDI.
IKCKJ1HO3UB - HA TPAHU ®AHTACTUKA

10e 3mo 6UOaHO, 20€ IO CAbIXAHO — 000bLBAOULAS HePMAHASA
UNU 20306051 CKEANCUHA CAMA, MAK CKA3AMNb, CEOUMU <DYKAMU»
npou3eO0UIm 2UOPABAUUCCKULL Paspbie naacmal

Za, 8cé max. [I0000H A B03MOICHOCB NOSLBUNNICSL, eClU

8 CKBANCUMY C U610 NOBbLIULCHIUA UL B0CCINAHOBICHUS
NPOUIBOOUMETILHOCTIL CIYCIMUIMD Ha 2uOKOLL mpyobe Ha
27YOUHY IKCNAYAMAUUOHHO20 00BEKIMA 2UOPOUMI)TIbCHOC
yempoticmeo (I'HY).

Ho 060 6cem no nopaoxy. Hzeecmno, wimo 0154 npou3soocmed
T'PIT 1Heo6X00UM yenblll aHcamoib IHEPLOHACHIUICHHBLX
azpezamos Ui, Kax 2060Dm Camil CReyUAIUCbL, <«PI0Mm
T'PID>. Dmo nepeosuicioLe HacoCHbLe azpezamebt, O/1eHoepul,
NPONNAHMOBO3bL, MAULUHL MAHUPONLOOE U BCAKOE NPOoUee
000pY008aHILe, HEOOXOOUMOE 015 DEMOHMA U CIIUMYLAUUL
CKBANCUHDL.

A yseper, umo 8 3HAUUMENLHOLE CIMEeNneHU MOICHO YNPOCIUNG
C MeXHON02UMEeCKOLL U )0eULeBUNTb C IKOHOMUUECKOLL MOYKUL
3perus cam npovecc I'PI1, nepenoxncus wacmo npodaem Ha
naeUU CAMOLL CKBANCUMDBL. [T15 IMOLL UCTIU MHOLL U MOUM
K017182011 OblL PA3PAOOMAH PO KOHCMPYKMOPCKUX petueHuil,
8 OCYU4eCMBIICHUL KOMOPBLX 271ABH)10 POJIb NPUSBAHA UZDAIMNb
Ee senunecmeo KonmoOuH208as YCmMaHO8KaA.

IIpedxcoe 6cezo bbII0 Pa3pabomaro cnyckaemoe Ha 2uOKotl
mpy6e 2u0pPOUMIYIbCHOR YCIPOLICINBO, KOMOPOe NO360NIUIN.
Ha 2nyOuUHe NAACMA NAAEHO NOBLICUNL 0ABeHIUe 00 20PHO20 U
€o30amo, MaKum 06pasom, 20PU30HMANLHYIO U 6ePIMUKAIBHYIO
mpeujuy.

DMO Ycmporicmeo MONCHO MAKIce NPUMCHUING U NOCTIe
nonyueHus mpeujurst, 018 ouucmu I3 om uacmuuex
nponnanma u Opy2ux cmecetl, umoobt 8 Pe3)abmame 6ol36aMs
nPUMOK Y221e6000P00HbLX (P1t0U006 ¢ T1311 00 Ycmbs CK8ANCUHbL
mexncoy npouum, CHo8a 6€3 NPUMEHeHU BHEULHEeLi MOOUSILHOTL
apmaont).

Bmopoe KoHcmpyKkmopcroe peuieHue npeoHasHarero 0
OUUCTIKU NEPPOPAUUOHHBLX KAHATIO8 O CMON0-ACPHANGINTHBLX,
COMBEAMMBLX U 2UOPAINHBLX OMTIONCCHULL (ONANb-MAKLU,
UCNONIB3)5L MOLKO 2UOPOUMNYIbCHO YCMPOLLCIMEBO, KOMOpoe,
KaK 4aco6ott, npoooaNcaen: HaxooumsCs 6 301e Naacmosol
cucmemoL).

H naxoney, mpemoe KOHCIPYKMopcKoe yCmpoticmeo

0215 2UOKOLE MPYOLL NPEOHA3HA®eHO Ona ouucmku HKT
uepeoosaHUuem noCaeO08AMEILHO BOSHUKAIOUUX UMIT)IIBCOB,
€030a68aAeMBLX 2UOPOUMITYTICHBIM )CIPOLICINEOM, CRYULCHHBIM
6 30H) NLACIMOBOLL CUCTIeMbL 011 OMNONCEHULL DASUUHOZ0
OO uYHCObLX NAACMOBOLL CUCINEME BeUECING (HA3068eM

UX UPOHUHECKU <NPULLCTBUAMU), KOTNOPbLE NPUBOOAMN K
YMEHBULEHUIO NTPOUZE00UTNENLHOCTILU CKEANCUHDL BNJIOMb 00 ee
OMKINOUeHUA U3 POHOA 0LLCMBY IOULUX CKBAINCUH.

Bce amo kaxcemcsa panmacmuro, Ho A npeoynpercoa, umo
T'PIT <pyramu» camoti CKANCUMHbL 8NOAMHE peaien. Xomume —
gepwime, xomume — Hem, HO JIyHuLe nposepume 6 pabome.

Baw IOA. barakupoe

MPUHLLAN PABOTDI
rMaPoOMIMNYNbCHOIro
YCTPOUCTBA

10.A. Baj1akupoB, I. T. H., Ipodeccop, aKkaJe MUK, 3AaMECTHTEIb
JHPEKTOPA IO HayKe U TeXHHKe 000 JOr-Hedreras»;

®D.C. MameaoB|, K. T. H., C. H. . 000 dpugaH», I'TaBHBIH HHKEHEP-

TEXHOJOI

ITocie COOPKU CUCTEMBL, HA KOHIIE TUOKOU TPYOBI
1, uepe3 1ieHTpaTop 2 (UEHTPATOP HOAOHUPAIOT IO
JUAMETPY IKCILTYyaTAIMOHHON KOJIOHHBI MJIA JIM(PTA
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B 3dBUCHUMOCTHU OT IIPOBOJUMOM TEXHOJIOIMYECKON
ONEPALNN) 3AKPEIUIAIOT FTHIPOUMIYILCHOE
YCTPOUCTBO 4, CITYCKAIOT B CKBA)KMHY Hd HEOOXOANMYIO
INIYOHHY. B 3aBUCHUMOCTH OT IPOBOJUMOTO IIPOLIECCA
NPEABAPUTEILHO B THOKYIO TPYyOy MOXKET OBITh
MIPOMYIIEHA BO30YXK/AIOMAs ITYCKOBAs HATIOPHAS
Tpy6a 3. THAPOUMIYIbCHOE YCTPOUCTBO 4 pabOTAET
IIPU TTOAAYE XKUJKOCTHU (TA34) B HATIOPHYIO TPYOy,
BO30ykas1 paOOYMU KJIAIIaH 5, KOTOPBIN COBEPIIAET
KOJIEOATEIBbHO-YJAPHOE IEUCTBUE MEXK/Y CEJJIOM,
CO3/1aBasi TUJPOYAAPHI IO KUJAKOCTH B 3aIIOJTHEHHOU
kaMmepe. OT 3TOro JEUCTBHUA YAAPHAA BOJTHA XKUJAKOCTH
YCTPEMJIAETCS BBEPX (IIOKA3AHO CTPEJIKAMM), TAK

KAaK HHKHHE KJIATIAHBI 3AITHPAIOT BBIXOJ| *KUJKOCTH,

4 I10CJIE MTHOBEHHOT'O IIPOITYCKA Y€PE3 BEPXHUE
KJIAMIAHBI CPA6ATHIBAIOT HUXKHUE KJIAMTAHbIL, 3ATTOTHAA
06beM KamepbL. UMITyIbCUPYS, pa60OYUIT KJTAIAH
MOJA€T YACTUYHO MTPOAYKIIHUIO CKBAKMHBI COBMECTHO

C HAIIOPHOM JKUJKOCTBIO HA yCThE. 11 IIPOMBIBKU
nep@OpPaAUOHHBIX OTBEPCTUI KOJIOHHBI U IIPOBEICHUSA
«MATKOTO» F'HJIPOPA3PHIBA IIACTA JOTOTHUTENBHYIO
HAaIIOPHYIO TPYOy HE BCTABJISAIOT B THOKYIO TPYOY, TAK KAK
OHA ABJIAETCA HATTOPHOU TPYOOU. M pOUMITYIbCHOE
YCTPOMCTBO PabOTAET C HPUMEHEHUEM
KOMIIPECCUPOBAHHOI'O BO3/1yXa OT IIPOMBICJIOBOI'O
KoMIIpeccopa. Bo3ayx, nonaiast Ha pabo4dmni KJIaIaH,
IIPUBOAUT ET'O B KOJIEOATEIBHOE COCTOSHUE U IIPU
NIPEBAPUTEIBHON 3aKAa4YKE IIEHOOOPA30BATENA
(mpeanoytTuTenbHO TOAC) 06pa3yeT IEHHYIO CUCTEMY,
KOTOpAsA SHEPI'UYHO BBIHOCHUT IJIACTOBYIO JKUJIKOCTD Ha
IIOBEPXHOCTD B BUJIE TIEHBI.

I 3aKaYKy peareHTa Win CreruaJlbHON KUJAKOCTH
B IJIACT HEOOXOJUMO OTKPBITE IIPOOKY 15 1 3AKPHIThH
KaMEPHYIO IPOOGKY 16, TOr/IA IOAXKATHIC KJIAITAHBI
CUJIL(POHOM IIPOIYCTAT PEATEHT B IJIACT.

Taxum 0Opa30oM, I’ POUMIIYJIBCHOE YCTPOHCTBO
SIBJISIETCSI MHOI'O(DYHKIIMOHAJIBHBIM IIPHOOPOM [IJI51
IIPOBEAECHUA PAJA TEXHOJOI'MYECKUX ITPOLIECCOB
OJJHOBPEMEHHO B OHOM CKBAXXUHE O€3 U3BJICYECHUSA
3TOro npubdopa.

YHUBEPCAJIbHOE rMAPOUMIYJIbCHOE
YCTPOUCTBO

VCTPOHCTBO MOXKET OBITh UCIIOIB30BAHO IIPU pabodyeM
AT€HTE KAK XKUJKOCTH, TAK U I'a3a (CMECH I'a3a — BO34YXA4)
IIPU JABJIEHUU OT IIPOMBICJIOBOI'O IIEPELBUKHOIO
KoMIIpeccopa Jo 80 Kre/cM? IpOAaBKOI HOPLIMU BO3yXa
JKUJKOCTBIO.

VCTPOHUCTBO OTAECIBHOU KOHCTPYKLIMEH KPENAT
Jepes3 My(PTy K KOHITY THOKOI TPyObl, CHAGKEHHOM
LEHTPATOPOM 2, I1O JUAMETPY IKCILIYATALUOHHOM
KOIOHBI (140 rin 168 MM), IpeIBAPUTEIHHO
MIPOABUHYTOH HAIIOPHOM TPYOB! 3 B 3aBUCHMOCTHU
OT IIPOBOAUMOM TEXHOJIOIMYECKOU ONEPALIUH,
COETMHEHHON YePe3 BHYTPEHHIOI My(PTY 4, BXOAAIYIO
B KOPITYC yCTPOMCTBA 5.

Kak BUIHO U3 CXEMATUYECKOI'O PUC. 1, IPOAOIbHBIN



pa3pes3 yCTPOHUCTBA CHAGXKEH BBIKUIHBIMU KJIAITAHAMU
6, PaGOYNM KJIAIIAHOM 7, UMITYJIbCUBHOCTD

JBHKEHUSA KOTOPOI'O PETYJIIMPYIOT IIOBOPOTOM

raviku 8 U 3a(PUKCUPOBAHHON KOHTPIrauKowH 9.
OTpErynmupoOBaHHBIA PAOOYNH KIAIAH 3aKPBIBAIOT
repMETHU3UPYIONIEN TPOOKOH 10 1 U30NMHPYIOIIEH
KPBIIIKOI 11. YCTPOUCTBO TAKXKE CHAOKEHO
NEPENYCKHBIMU KIAITaHAMH 12 ¥ IIPOJABOYHBIMA
KJIAIIAHAMU 13, KOTOPBIE UCIIOIB3YIOTCA IJI APYIUX
TEXHOJIOTMYECKUX ONEPALUI, HATIPUMED, AJIS «MATKOTO»
T'UJPOPA3PbIBA IVIACTA JABJICHUEM, IPEBOCXOAAIINM
TOPHOE, 3TH KJIATIAHBI IPHUKATHI K CEATY CU(POHHBIMHU
TONKATENAMU 14. [IprdeM CUily IIPHUKATHA KJIAIIAHOB
MOYKHO PETYJIUPOBATH IIPU IMOMOIIIA BUHTOB C HIKHEN
4aCTU (HAa PUCYHKE HE IIOKA3aHO). YCTPOMCTBO UMEET
TePMETHU3UPYIONTYIO IPOOKY 15 M KAMEPHYIO IPOOKY
16. Ha puCyHKe 2 MOKA3aHO CCUCHUE MTOMEPEK PAGOYCTO
KJIanaHa 7. Ha pucyHKe 3 ITIOKa3aHbl HAIIOPHbIE
(POPCYHOUHBIE HACAJKU IBYX THUIIOPA3MEPOB

JUIA IIPOMBIBKH ITEP(POPAITUOHHBIX OTBEPCTUI
AKCIUTYATATIMOHHBIX KOJIOHH AuaMeTPoM 140 1 168 mm.
Ha pucynke 3.1 B JOIOJIHEHHE K PUC. 1 ITOKa3aHa
KHMHEMATHYECKAA CXEMA [IEPEMELIECHUS IIOTOKOB
JKMJIKOCTH WJIA I'd32 B KAMEPE I'MJIPOUMITYIILCHOTO
yCTpO¥cTBA. Ha puCyHKeE 5 ITOKA3aHO MUHHUATIOPHOE
YCTPOUCTBO AJ11 IPOMBIBKU JIM(PTOB U3 HACOCHO-
KOMIIPECCOPHBIX TPYO AuaMeTpamu 2" u 2,5" ot
OTJIOKEHUI MapadHHA U ACHATBTO-CMOJIUCTBIX
BBIJICJICHUN U3 HEPTHU, 4 TAKKE KAPOOHATHBIX
06pPa30BAHMUI OT IJIACTOBBIX BOJ. ITpr HEOOXOAMMOCTH
34KA4YKU PEATEHTA B IJIACT TEPMETUBUPYIOT KAMEDPY
MMPOOBKOH 16 mpH OTKPBITOM TpodKe 15 (puc. 1).

NCrnosb30BAHUE TMAPOUMITYNIbCHOIO
YCTPOUCTBA
ITpu IOMOIIN YCTPOHCTBA MOXKHO NPOBOJUTH

TEXHOJIOTMYECKUE ONEPALTUM:

1. «MATKUI» U <KECTKUI» (OOBIYHBIN IO CTAHJAPTY)
TUAPOPA3PHIB IVIACTA ME/JJIEHHBIM OJHATUEM
JKUJKOCTH (IIPOAABOYHON) A0 IPEOAOIEHUA TOPHOI'O
JABJICHUS B 30HE T1acTa. [Ipu aToM ipobku 15 u 16
OTBEPHYTHBL U OTCYTCTBYET HATIOPHAS TPYOa, KOTOPOH
SIBJISIETCSI TUOKOM TPYOOH.

2.3aKa4ka peareHTa B IacT. [Ipyu 3TOM 3aKpbITa IPOOKA
16, OTKpPBITA MPOOGKA 15 yepes3 KOATIOGHHT.

3. IIpoMBIBKA NEPPOPALTUOHHBIX OTBEPCTHI. [Tpn
3TOM OTKPBITA KAMEPHAsI TPOOKaA 16, 2 BMEeCTO
OpoOKU 15 yCTaHOBJIEH (PUC. 3) XBOCTOBHUK C KOCBIM
HAMPAaBJIEHHUEM CTPYH IPOMBIBOYHOM KUJIKOCTH
4epe3 KONTIOOUHT.

4. ITpOMBIBKA JIN(PTA U3 HACOCHO-KOMITPECCOPHBIX
TpyO (pUc. 4, 5). [Ipr 3TOM HPOIYCKAIOT HAIIOPHYIO
TPy6y B THOKYIO TPyOY. [Ipo6KH 15 1 16 OTCYTCTBYIOT,
BMECTO ITPOOKHU 15 YCTAHABINBAIOT XBOCTOBHUK
(pHc. 3) HEOOXOAMOT'O IUAMETPA C KOCBIM
HAMPABJIEHHUEM CTPYH IPOMBIBOYHOI JKHUIKOCTH.
OTKa4Ka OTJIOKEHUI OT BHYTPEHHUX CTeHOK HKT
MPOUCXOAUT YEPES YCTPOMCTBO MO NPOCTPAHCTBY
YCTPOUCTBA (PHUC. 5) (CTPENTKAMU NOKA3AHBI IIOTOKHU
OTPabOTAHHOM JKHUJIKOCTH C OTIIOKEHUAMHU U YEPES
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Pucynox 1 — IIPoooasHbiii pa3pe3 ycmpoiicmea

Pucynox 2 - Ceuenue nonepex pabouezo xranana

IIpy TEXHOIOI'MYECKOM IIPOLIECCE OI PAHUYECHUSL
BOJOIPUTOKA B CKBAKMHY OTCYTCTBYIOT IIPOOKHU 15

1 16. JKuIKOCTH TIEPBOFT 1 BTOPOI 3AKAYKH TPOBOJISIT
4Jepes KONITIOOHUHT ITOOYEPETHO (PHUC. 5).

6. OTKA4KAa IJIACTOBOM KUIKOCTH 10 30% OT

IIPUMEHAEMON HATIOPHOM JKUJKOCTH (T'a32) IPU
3aKPBITOI TPOOKE 16 1 OTKPBITOI 15 (puc. 1). [Tpu
HUCIIOIb30BAHUHU I'a34 (BO3/JyX4d) B 3a00U 3aKAYHNBAIOT
IIEHOOOPA30BATEIIb, KOTOPBIA PEATUPYET C
IOCTYTAIONIEH IJIACTOBOM JIMKOCTBIO U OT CKATOI'O
BO3/1yXa IIPU BUOpAIIUU PA6OYETO KIallaHa 00pa3yeT
IIEHHYIO CUCTEMY.

C MCTIONIb30BAHUEM BO3/IyXad YBEJIMUUBAIOT

KOJITIOOMHT BBIOPACBHIBACTCSI B EMKOCTD HA YCTHE
CKBAKUHBI).

IIPOU3BOAUTEIBHOCTD YCTPOUCTBA. B 1I000M citygae
BO3/IYX CIIOCOOCTBYET NOAbEMY KUJAKOCTU ¢ HKT. 4
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Pucynox 3 — Hanopnote (popcynounvie Hacaoku 08yx
munopaszmepos Ona nPomviéKu nepPhopauuoHnbLx
OmeePCmuit IKCNIYAMAUUOHHLX KOJIOHH
ouamempom 140 u 168 mm

Pucynox 3.1 - Kunemamuueckas cxema
nepememenuns nOMOK0E HCUOKOCIU UNU 2434 8
Kamepe 2uopoumnyabcHozZo ycmpoiicmea
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Pucynox4 - IIpomsiékanugpma u3 HacocHo-
Kommnpeccopuoix mpyo

230 225"

Pucynox 5 - Munuamiopnoe ycmpoicmeo ona nPomsléKu
AUPMO6 U3 HacCOCHO-KOMNPeccoPprvLx MPyo ouamnempanu
2" u 2,5" om omaoxcenuii napaduna u acghanrvmo-
CMONUCMBLX 8bIOCNCHULL U3 HeDmMU, a maKICe KaPOOHAMHBLX
00pa306anuti Om nAACMOEHLX 600



Society of Petroleum Engineers

ExxerogHas Kacnwmcxaﬂ TEXHNYECKaA

KOHbEepeHLIMA U BbicTaBka SPE

12-14 Hoabpn 2014 | BeicTasoqHsii UeHTP «Kopmes | ACTaHa, I{_:a.aaxﬂ'raﬁ
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Peructpupymrecs Ha KOH(EepeHLWIO
1 BbICTaBKy cendac!

OdhmupansHan NoaqaepwKa - reHepansHuA cnoxscop Shell,
MaprHepsl npoekTa: MuHucTepcTeo Enepremku PecnyGnuki
Kazaxcras w Acoumauus KAZENERGY. Kacnuickas
TEXHUHECKARA KOHBEPEHUWA NPEOOCTABNT BOAMOKHOCTW ANA
COBMECTHOM 0BCYAEHMA KOHKPETHEIX BONPOCOE A0DLMM
HediTK W raza B Kazaxctane » KacnuiAckoMm pervoHe.

Co-npencenarents npoekta Kamnbenn Kewnp — NedepantHeIA
nuperTop v MNpeacenarens koucepHa «Shellr 8 Kazaxcrane,
a Tawcxe Yzakban KapabanwH —epesin Buue-Munuctp
MuHucTepcTea Erepremuiy PecnyGnvid Kasaxcra.

LOna npocMoTpa TEXHNYECKOR NPOrpamMmMil KoHDEPEHLIK 1
PErMCTRAaUMI HA BLICTABKY NPOROMTE N0 CobINKE
www.spe.org/go/CTCE14Rend
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PecnyGnwem Kasaxcran
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19-3 MEXKOAYHAPOOHAA KOH®EPEHUWA
«HEDTb U TAS TYPKMEHUCTAHA»

18-20 Hos16ps 2014
Awxaban, TypkMeH1CcTaH

www.oilgasturkmenistan.ru

OpranuvaaTtop

@

MuHWCTepCTBO HedTerasoBoi NPOMBILLNEHHOCTH
1 MUHEPAanbHbIX PecypcoB TypKMeHucTaHa

’f +7 495935 7350 +44 (0) 207 596 5000
[ T £ oll-gas@ite-expo.ru £ oilgas@ite-exhibitions.com

e pr— W www.mioge.ru W www.ollgas-events.com
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BbICTABKA KOH®PEPEHLLUA

17-9 cneuMaAu3IMpoOBAHHASA BbICTABKA
060pYyAOBAHUA, MOTEPUAAOB, TEXHOAOTUM
AAS HEPTAHOMU, TA30BOU NMPOMBILUAEHHOCTH,
HedpTenepepadbaThiBAIOLLEIO KOMIMAEKCA.

BUOXUMUSECKUE TEXHOANOTUA

SKO-MEPEPABOTKAINYVTUAUIALLUAOTXOAOB
MPOMBILWLWAEHHOIO NMPOU3BOACTBA

BoArorpaAckuu BoicTaBoyHbin LLeHTp “Pervon”
400007, Boarorpaa, a/a 3400

Tenf’dauxc (3442} 25 61-70, 24- 26 02, 26-51-86
e-mail: ngch@regio U www.regionex.rv




KOH®EPEHIININ 11 BbICTABKU

15-1 MexXpyHapopHasa BbICTaBKa
«ObopyaoBaHMe 1 TeXHOTOT U
/151 He(DTera3aoBOro KOMIIJIEKCa» —

«He(i)Tera3-2014»

BICTABKA IMPpOXoaua ¢ 26 o 29 mas 2014 roga

B LIBK «DkcnionieHTp» Ha KpacHOM npecHe 1

CTaJ1a PE30HAHCHBIM COOBITUEM HE TOJIBKO JJIs
OTEYECTBEHHOM, HO U JIJI1 MUPOBOI HE(PTETA30BOM
OTpac/u.

«Hedreras» — IpOEKT € 35-7IE€THEN UCTOPHUEH,
IIPU3HAHHBIN CAMOI KPYITHOU BBICTABKOI
HedTEra3oBou TEMATUKHU B POCCUU 1 BXOJSIIUN B
JIECATKY KPYITHEHUITUX HEPTErA30BBIX CMOTPOB MUPA.
CeropHs BbICTABKA BBIINIIA HA BBICOKHH KA4eCTBEHHBIN
YPOBEHB, OHA BBI3BIBAET UHTEPEC Y (PEAECPAIBHOU U
PErnOHAJIbHOM BIACTH, K HEU IIPUKOBAHO BHUMAHUE
NPOMECCHOHAIOB OTPAC/IN, ITIABHBIX YIaCTHUKOB
HE@MTEra30BOTO PhIHKA. MEXYHAPOAHBIN CTATYC
U ABTOPUTET BBICTABKU IIOATBEPKAEHDI 3HAKAMU
BceMmnpHOM aCcCOLTMAIMU BBICTABOYHOU HHYCTPUN
(UFI) 1 PoccuriicKoOro coro3a BEICTABOK U APMAPOK
(PCBA).

OpraHuszaropamu BeICTaBKHU «Hedreras-2014»
cTanu 3AO «DKCIOLIEHTP» X HEMELIKAA BBICTABOYHAA
koMInaHus «Mecce Jroccenbaopd I'm6X». BeicTaBka
npouuia npu noaaepxke Copera Pegepanuu
OC PO, MuHncTEpPCTBA 3HEPreTuky PO, NpaBUTENIbCTBA
MOCKBBI, 4 TAKK€ IO, TaTPOHATOM TOProBo-

I POMBIIIEHHOI 11a1aThl PO.

B aTOM rogy BiepBble B MICTOPUHU ITPpOeKTa «Hedreras»
OPIrKOMHUTET BBICTABKU BO3IJIABHJIM IIEPBBIA
3amecTurens npeacenarend Cosera Pepepanmumn
OC PO Anexkcanap TopuiuH u nipejacenarens CoBeTa
Cor032 HE(PTEra30NPOMBIIIIIEHHUKOB Poccuu KOpuit
MappaHuK.

B OTKPBITUH BEICTABKH U (pOPYyMaA ITPHUHSIN
Y4aCTHE IIEPBBIX 3AMECTUTEIID Ipeacenarena Copera
Oepepanuu OC PO Anekcanap Topuing, 3aMECTUTEb
MHUHUCTpA 3HepreTuky PO Kupunut Monoanos,
3aMECTUTEIb MUHUCTPA IPUPOJHBIX PECYPCOB
U 3Kosioruu PO JleHuc XpaMos, IPEACE]ATENb
CoseTa Co103a HEPTEra30IPOMBIIIIIEHHUKOB
Poccun I0Opuii lagppanuk, npe3ujieHT Cor3a
HeTEra3onpoMbIIIEHHUKOB Poccny I'enauin
MImane, gupekTop JenapTraMeHTa 3apYyOEeKHBIX
BBICTABOK KOMIIaHUM «Mecce [Jroccenbrop@ I'moX»
Dpxapa BuHKamIl, reHepaIbHbINA TUPEKTOD
3A0 «PkcnonieHTp» Ceprent beHOB.

[ HepTEerazoBoro cCoOOOIEeCTBa CMOTP
«Hedrerasz-2014» cTas 0XKUA€MbIM COOBITUEM,
KOTOPOE IO3BOJIMJIO OLIEHUTh CUTYAIIMIO Ha
POCCHUUCKOM U MUPOBOM HE(PTETA30BBIX PHIHKAX,
320CTPUTH BHUMAHUE HA IIPOGIEMAX OTEYECTBEHHOI'O

104 Ne 3 (049) Cenrs6ps / September 2014

HEPTETra30BOI0 KOMILJIEKCA, IPUOPUTETAX U
BO3MOKHOCTSIX, OIPEACSIONINX CEIOAHS PA3BUTHE
TOK Poccuun. BeiCTaBKa ITOIY4YHIId BBICOKYIO
3KCHEPTHYIO OIIEHKY. [10 MHEHMIO NTPE3H/ICHTA

OAO «HK «PocHedTh>» UrOps CeurHa, OHA HALIEJICHA HA
pENIeHNE ITTAaBHOM 33/1a49H — «CAEIATh HEPTETa30BYIO
OTPAC/Ib THHOBAIIMOHHOH, BBICOKOTEXHOJIOTMUYHOM,
6€30MaCHOM. B BBICTABKE TPAJAULIMOHHO IPUHHUMAIOT
y4aCTHE BEIYIINE KOMITAHUU 13 POCCUH 1 MHOTHUX
CTPAaH, IPOUCXOJUT OOMEH OIBITOM, YKPEILJISIOTCS
MAPTHEPCKUE OTHOLICHUS. J]J151 BCEX, KTO pabOTAET B
HeTEra3oBoM OTpaciy, BeicTaska «Hedreras-2014» —
3TO IPEKPACHAS BO3MOXKXHOCTbD 3AIVISIHYTh B

OyAyIee TOIUTHBHO-9HEPIE€ TUUECKOT'O KOMILIIEKCA,
MMO3HAKOMUTHCS C HOBEHIIMMU TEXHOJIOTUAMU JIOOBIYUH,
TPAaHCHOPTHUPOBKU U IIEPEPAOOTKHU YIVIEBOAOPOOB,

C 9KOJIOI'MYECKHUMHU U S3HEProcOEPEraommuMu
IPOIPAMMaMU».

ITpeacenarens CoBera Cor3a HEPTETrA30IIPOMBbI-
nIeHHUKOB Poccnu IOpun HladpaHuK TakxKe
CUMTAET, YTO IJIONA/IKA BBICTABKU «Hedreras»
OCTA€TCSI OCHOBHOM JI/1s1 OOMEHA MHEHHUSIMH,

MOKa3a JJOCTUKEHUI OTPACIN. «DPOPYM 1 BBICTABKA
MO3BOJIAT PACCMOTPETD TAKHUE BAXKHBIE IS OTPACIN
TEMBI, KaK 3(P(PEKTUBHOCTD UCTIOIb30BAHUS HEAP,
3P HEKTUBHOCTD ACATETBHOCTHU HEPTETA30BBIX
KOMITAHUI, BHEJPEHUE COBPEMEHHBIX TEXHOJIOTUN
OypEeHUS, 4 TAKXKE IEPETOBOIO OOOPYAOBAHUSA

U yCIIyIr», — ormerus IOpuri lllappaHuk.

Anekcen Mujuiep, I1aBa KOMIIAHUU «[a311pOM»,
TPAAUIIUOHHO yYACTBYIOUIEN B pA6OTE BEICTABKHU
«Hedreras», BBIpa3n yBEPEHHOCTD, YTO «HOBBIE UJIEU
Y 3HAHM4, [TIOJIYYCHHBIE HA 3TOI BBICTABKE, OYAyT
COCOOCTBOBATh IMHAMUYHOMY PA3BUTUIO MUPOBOM U
OTEYECTBEHHOMN SHEPIE€TUKM>.

IIpesupeHT KOMITAHUN JIVYKOWMJI> Barur AJIEKTIEPOB
TAKKE OTMETUJI 3HAYEHUE BbICTaBKU «Hedreras-2014»
K4aK «BA’KHOU JUCKYCCUOHHOM U IEMOHCTPALUOHHOM
IUIOIIAIKH CTPAHBD. [10 €ro c1oBaM, BONPOCHI
pasBUTHSA HEPTETA30BOTIO KOMILIEKCA Poccuy,
KOTOPBIM ITOCBAIIEHA BBICTABK4, B PABHOM CTENIEHH
BOJIHYIOT TOCY/IaPCTBO U OU3HEC, IPEACTABIAIOT
UHTEPEC AJI5 CIIEITUATIICTOB, 3APYOE’KHBIX TAPTHEPOB U
KPYITHENIINX OTEYECTBEHHBIX KOMIIAHUM.

«Popym «Hedrerasz-2014», ABIAACh TPAJULTMOHHOMN
IUIOIIA/IKOH /1711 OOMEHA MHEHUSMH, OYZIET €IIE OTHUM
CTHUMYJIOM JIJIS1 AKTUBHOI'O PA3BUTHS COBMECTHBIX
YCHUJIMI», — YBEPEH 3AMECTUTEb MUHHUCTPA
sHepretuku PO Kupnit Moioaios.



B agpec y4aCcTHUKOB, TOCTEU U OPIAHU3ATOPOB
«Hedrerasza-2014» DOCTYNMIN NPUBETCTBUSA OT
npejaceaaresns NpaBUTeIbCTBA Poccuuy, crinkepa
T'ocpymbl, iepBoro Bulle-crukepa Cosera depepanuy,
Ope3uJEeHTOB TaTapcTana U BakopTOCTAHA,

IJ1aB IPO(MUIbHBIX MUHHUCTEPCTB, M3Pa MOCKBBI,
pykoBoauTesnei ToproBo-nmpOMBIIIIEHHOU NTa1aThl PO,

Ha 3TOT pas BeICTaBKa cOOpasta B LIBK «DKcroneHTp»
795 BeAyIIUX KOMIIAHUH U3 33 CTpaH MHpA.
ITpeacTaBIeHHBIC B SKCITIO3UITNH HA OOIEH IJIOIIA/ K
56 648 KB. M O60PYIOBAHUE U PA3PAGOTKU ITPUBJICKIIN
BHHUMaHME 20 090 criequaIuCcTOB HEPTETa30BOH
UHYCTPUU U CMEXKHBIX C HEX oTpacient. [IoTok
MOCETUTEJIEN HE OCIAOEBAII BCE JHU PAOOTHI BEICTABKH,
HA CTEH/AX YYACTHUKOB ILJIM MHTEHCUBHBIE JIEJIOBBIE
MEPETOBOPHI, B KOHTPECC-3aJ1aX — OXKUBJIEHHBIE U
MOPOU KAPKUE JUCKYCCHUH.

JUHAMUYHOE PA3BUTHE B 3TOM I'OJly HA BBICTABKE
MOJIYYHJIU TEMATUYECKHUE PA3ZEIBI ABTOMATHU3AIUH,
HEPTErA30XUMUH, A TAKKE IIPEICTABIIAIONINE I'A30BEIE,
CEPBUCHBIE, THXKUHUPUHTOBBIE U TPAHCIIOPTHBIE
KOMIIAHUH.

CBOM HOBEHIIHE JOCTHKEHHUS B 9KCIO3ULIUU
«Hedreras-2014» neMOHCTPHUPOBAIN BEAYIINE
MPOU3BOAUTEIN U IIOCTABIIUKA MUPOBOI'O
HEPTEra30BOTO PHIHKA, CPEAN KOTOPBIX China
Petroleum Technology and Development, Gardner
Denver, JUMO, Kanex Krohne, Man Turbo, Mokveld
Valves BV, MTU, Pentair, R&B Industrial Supply, Siemens,
VEGA, National Oilwell Varco, Aksa Power Generation,
KOHLEPH «ABb».

ITare crpan — I'epmanus, Kuran, Hopserus,
OUHIAHANA, YeX1A — OPraHU30BAJIN B PAMKAX
BBICTABKH HAITUOHAJIbHBIE 9KCIIO3UIIUHU, JEMOHCTPHUPYA
TEM CAMbIM BBICOKUI MHTEPEC K POCCUMCKOMY
HEPTEra30BOMY PBIHKY M PA3BUTHIO AP THEPCKUX

DUTENBHOrO TUMA).

OTHOIIEHNH C POCCUHUCKUMU KOMITAHUAMU.

Poccuio Ha BBICTABKE TIPE/CTABILIN 469
39KCIOHEHTOB IIPAKTUYECKH U3 BCEX CYO'BEKTOB
Poccuriickor @egepanyun. Cpeay HUX TAKHUE THTAHThI
OTEYECTBEHHOM SHEPIETUKU U MAIMHOCTPOEHMH,

KakK a3npom», «TaTHEPTH», «3apyOeKHEPTD>,
«Ypanmann, «<Pocarom», JIpesngent-Hesa», <[Takep»,
TpyOHass METAIIYPIUYECKASI KOMITAHUS, «['a311poM
ABTOMATU3ALUA> U IPYTUE KOMIIAHUN. YCTONYUBBINA
POCT MHTEPECA K BBICTABKE POCCUNCKUX KOMIAHUI —
IJIABHBIN [TOKA34TENb YCIIEXA Y 3aJIO0T JAJIbHENIIETO
passutusa cMoTpa «<Hedreras».

Macmrrad 171aBHOT'O OTPACIEBOr'O BBICTABOYHOT'O
npoekra «Hedreras» No3BOINII OLIEHUTh COCTOTHUE
U IIEPCIIEKTUBBI COBPEMEHHOM HE(PTEra30BOMN
UHJYCTPHU. BBICTABKA AKIIEHTUPOBAHA HA HOBBIX
TEXHOJIOTHAX, TEXHUKE U OOOPYAOBAHUH, HA
Npo6IEMAX, AKTYATBHBIX JJIs1 POCCUHCKOTO
TOK. Ee pa3gesipl OCBANIEHBI ABTOMATU3AL U,
HEPTETra30XUMHUH, AKTYAJIbHBIM PA3PA6OTKAM I'd30BBIX,
CEPBUCHBIX, TH)KUHUPUHTOBBIX, TPAHCIIOPTHBIX U
JPYI'UX KOMIIAHUM, IPEJCTABISIONINX BCE CETMEHTHI
HEPTETra30BOI'O PbIHKA.

«Hedrerasz-2014» He TOIBKO NPEAIOKNUIA HOBEUIINE
TEXHOJIOTUU K OOOPY/AOBAHHUE /I peanpusaThil TOK,
OHa IIPE/IOCTABIIIA BO3MOXHOCTB IIOTOBOPUTH 06
AKTYaJIbHBIX TPOHIEMAX OTEUYECTBEHHOI'O U MUPOBOT'O
HEPTETra30BOI'O KOMILJIEKCA.

LleHTpaIbHBIM COOBITUEM [IEJIOBOI IPOTPAMMBI
«Hedreras-2014» cran 5-1 MesKyHAPOJHBIF
TOILIMBHO-3Heprerudeckuii popym « Y HEPKOH».
OH 1npo1es oj AE€BU30M — «OT COBPEMEHHBIX
HE(TEra30BbIX TEXHOJIOI'UH K CTAOUIBHOMY
OTPACJIEBOMY PA3BUTHIO>.

DopyM oprannuzosau TTI PO 1 3AO «DKCIIOLEHTP»
npu noaaepxke Cosera Pegepanuu OC PO,

>|CTABKE C3A0 «®UAMALL» MPEACTABWIIO CBOKO HOBYHO PA3PABOTKY B OBJIACTU
DKOIO NMPOHUKAIOLLEErO rmMaPOPA3PLIBA MJTACTA — YCTAHOBKY A30THYHO A300

OBKa a30THas1 A300 npeiHa3HaYEHA /1151 6E30I1ACHOI'O MPEOOPA30BAHUSA B I'A3000pA3HOE COCTOSIHUE KUKOTO
1 3AKaYKH €I'0 IO/l BBICOKHUM /IaBJIEHUEM B CKBAKMHY IIPU PAOOTE B COCTABE MOOMIIBHOI'O KOMIIEKCA 111
OIPOHUKAIOIIETO PA3PEIBA IJIACTA. YCTAHOBKA BBIITYCKAETCS B KIMMATUYECKOM UcnionHeHnu Y1 o TOCT 15150
IUTYaTALAU IIPY TEMIIEPATYPE OKPYKAIoMEro Bo3ayxa or MuHyc 40 °C go mmoc 40 °C.

Tabapumnsie pasmepol, He 6oaee (6e3 mazaua), Mm

onuHa 15 200

wupuna 2500

svLcoma 4000

MAcCca noanan ne 6oaee, K2 39000

Tpancnopmmasn 6asa nonynpuyen
Maxcumansroe pabouee oasreHue, MIla 100
MaxcumansHas ngoussoaumeﬂbﬂocmz’, 300
M/ MUH
Mougrocms npusooro20 osuzamens, kBm (u.c) | 783 (1050)

Yucmoma npou3eooUMoz0 2a3000Pa3H020 99,9

asoma
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MunucTepcTBa 3HEpreTuky PO, Munucrepcrsa
IIPUPOAHBIX PECYPCOB U 3Ko10ruu PO, Komurera
TOCYAApPCTBEHHOM J/lyMBI 11O IPHUPOAHBIM PECYPCAM,
IIPUPOAOIIOIL30BAHUIO U 3KOJI0ruy, Komurera
TocyaapcTBeHHOM JlyMbl IO 3HEPTETUKE, BEAYIITX
OTPACJIEBBIX COIO30B M ACCOLIMALINI.

Kak oTMeTHU/I BO3ITIABUBIINU IIPOI'PAMMHBIN KOMUTET
dopyma «OHEPKOH-2014» npexncenarens CoBeTa Col03a
HePTENPOMBIIIEHHUKOB Poccuu FOpurt llTappaHuK,
dopym «>)HEPKOH» Hapsity ¢ BeICTaBKOH «Hedreras»
SABJISIETCA OOHUM U3 BAXKHEUIIUX MEPOIIPUATUH,
IIPOBOJUMBIX B CTPAHE, KOTOPBIE UI'PAIOT CEPLE3HYIO
POJIb B PACIPOCTPAHEHNH HOBEUIIINX TEXHOJIOTUH,
HAYYHBIX JJOCTUKEHUI U TEPEJOBOT'O ONBITA I
HEPTEra30BOTO KOMILJIEKCA.

YuacTHUKHU (POpYyMa — BUTHBIE POCCUIICKHE
3KCHEPTHL, NPENCTABUTENIN BEAYIIUX HE(PTETA30BbIX
KOMMAHUI, TPO(PUIBHBIX MUHHUCTEPCTB, OTPACJIEBBIX
OPraHU3aL NN, HAYYHO-HUCCIELOBATEIbCKUX
UHCTUTYTOB U UX 3aPYOEIKHBIE KOJUIETH JJAJIN OLIEHKY
HBIHEITHEMY COCTOSHHIO OTPACTIN U OOCYN TN
MEPCHEKTUBBI Pa3BUTUA TOK, 0OOMEHAINCH MHEHUAMU
IO SHEpPreTudecKoi crparernu Poccun 1o 2035 roaa.

Ha rieHapHoM ceccuu (popyMa BbICTYITHIIH:
COBETHMK I'€HEPAJIbHOI'O AUPEKTOPA
OAO «3apybexHedTh» ApKaani bokcepmas,
npodeccop MI'Y umenu M.B. JlJomoHOCOBa, PI'Y HEDTH
U raza uMeHu .M. I'yOkmuHa AjteKkcanp XaBKHUH,
npe3ueHT Cor3a HePTEra3onpPOMBIITIICHHUKOB
Poccnu I'ennaanri lImans v gpyrue sKCIepThl OTPACIIHN.

Bonpo nHTEPEC BBI3BAJIO IIPOLIEAIIEE B
pamkax «>)HEPKOH-2014» 3acefaHne HAYyIHO-
IPAKTHYECKOH CEKIIHUH TPy THON3BIEKAE€MBIE
H AJIBTEPHATHBHEBIE pecypchl Poccuu. OcBoeHne
POCCUHICKOTO APKTUYECKOTO Mmenbda». [Tocnennue

OBPEMEHHBIC THHOBAI[IOHHbIE
PpyIna POCCUMCKUX U 6ETOPYCCKUX
MECTHO ¢ I'pynmioi ®H /I peanusyer
a00TKE 1 IIPOM3BOJCTBY

'O OOOPYJOBAHUS /11 IIOBBIIIEHUS
U JOOBIYH YITIEBOJOPOJHOT'O ChIPbSI.
JIa IIPEACTABIEHA UH(MOPMAIIUS O
J1aX BBIITYCKAEMOI'O OOOPYIOBAHUS:

oopynoBanue gaorta I'PIT;
0€ OOOPYAOBAHUE;
€ JI7151 IPUT'OTOBJICHUS 1 3AKAYKHU

ACTBOPd;
IIPUT'OTOBJICHUS Y 3AKAYKH
B B I1JIACT;
€ /1 THAPOMOHUTOPHOTO OypEHM;
ABJIEHHOT'O OyPEHUS C KAOETbHBIM

H;
PYAOBAHUA I HATIPABJICHHOI'O
CIIPECCHUU C IPUMCHCHUCM

bIX YCTaHOBOK MK10T, MK20T
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WCCJIEJOBAHMS 1O JAHHOM TEME IIPEACTABUIIN BUIHBIE
POCCUMCKUE yUYEHBIE, IIPEJCTABUTEIN OTPACIEBOM
HAYKH: 3AMECTUTENDb F€EHEPAIIBHOT'O JUPEKTOPA IO
nedTH 1 razy OAO «BHUH 3APYBEXXT'EOJIOTH >
Biapumup Beiconikui, npodeccop PT'Y Hedpru v raza
umeHu .M. T'y6xkyHa Anekcanap Jpo30B, AUPEKTOP
HNucruryra xumuu Hedptu CO PAH, npodeccop
JIx060Bb AJITYHUHA, 3ABEA VIO CEKTOPOM OT/EA
sxoHoMUKHU TaTHUIINHED T AMYP SPTUEB, TUPEKTOD
no HMOKP u Muxxunupunr Weatherford Poccus
Muxawi I'enb@rar, Bunie-npe3neHT MupoBoro
HedTIHOro coBeTa, Npodeccop AHATONNUN 30JIOTYXUH.

IT1I040TBOPHO NPOILIINA JUCKYCCHU 110 TAKUM TEMAM,
K4K: METO/IBI ITOBBIIIEHUA SHEPTO3(P(PEKTUBHOCTU
He(TET0OBIYH; OCBOCHHUE POCCUHCKOTIO APKTUYECKOI'O
meJb(Ma; TPYJHOMU3BIEKAEMBIE U AJIETEPHATUBHBIC
pecypchl Poccuu (Ci1aH1bl, 62KEHOBCKAsI CBUTA,
MOTEHIUAJ M IEPCIIEKTUBEI JOOBIYH B Poccuu, posb
PETMOHOB, MEX/IYHAPOAHOE COTPYHUYECTBO);
TPAHCIIOPTHUPOBKA YITIEBOJOPOJHOIO ChIPbA U
3KCILIyaTalus TPyOOIIPOBOOB.

BeicTraBka «<Hedreras-2014» u popym
«OHEPKOH-2014» npegoCTaBUIN YHUKAIBbHYIO
BO3MOKHOCTB B TEUCHUE HECKOJIBKUX JTHEH HA OJHOM
IUIOIIAIKE YBUJIETD, KAKUM B HACTOAIIEE BPEMSA
SIBJISIETCS TOIIJIMBHO-3HEPIe TUYECKU I KOMIITIEKC
Poccuu 1 KaKM OH MOJKET U JJOJKEH CTATh B
GrKanInee BpeMs U B OO03PHUMOI IEPCIIEKTUBE.

ITo 0611EMy MHEHHIO YYACTHUKOB, 3TU MEPOIIPUATUSI
MOCJIYKAT CKOPEHIIEMY BHEIJPEHHIO THHOBAITMOHHBIX
TEXHOJIOTHH B O6JIACTU PA3BEAKH, JOOBIYUH,
TPAHCIIOPTHPOBKU U NIEPEPAOOTKN HE(PTH U Ia3a,
JUHAMHYHOM MOJIEPHU3ALIMU BCETO TOIIMBHO-
3HEPTrETUUYECKOr0 KOMILIEKCA Poccun.




21-1t MupoBoit He(PTAHOM KOHTPeccC

Mockse B MBLI «Kpokyc Dxcrio» ¢ 16 o 19 uroHs

2014 ropa npoxoau 21-i1 MUpoOBOIt HEPTAHONU

KOHTI'PeCC. TOpKECTBEHHOE OTKPBITHE KOHI'PECCA
COCTOANOCH 15 n1oH4 B Kpemiie, Ha ITaBHOM IJIOIIAIKE
Poccuu, B I'ocynapcTBeHHOM KpeMIeBCKOM BOPLIE.

Hauunas ¢ 1933 roga KOHI'peCc IIPOBOAUTCA PA3 B TPHU
roga. Ilpeasipymmi cocrosinca B 2011 rogy B Karape.
OpraHu3aTopoM KOHI'PECCA BbICTYIIAET MHUPOBOI
HEPTAHOU COBET CO MITAO-KBAPTHUPOU B JIOHOHE,
YWICHAMU KOTOPOT'O ABJSIIOTCS 69 cTpan Mupa. OCEHBIO
IIPOIIOr'O I'OJJd HOBBIM YIEHOM OPIaHU3ALUU CTAJId
YKpaunHa.

ITOCTOAHHBIMU YYACTHUKAMU KOHI'DECCA ABJIAIOTCS
TaKUE KPyIIHbIE KOMOAaHUY, Kak Chevron, ExxonMobil,
General Electirc, Siemens, BP, Total, Saudi Aramco,
Petrobras. Cpej1 y9aCTHUKOB KOHI'PeCcca B MOCKBE:
UCTIOJTHUTEIBHBIA TUPEKTOP KoMIaHuU BP Po6epT
Janmu, renepanbHbIit cekpeTapb OPEK Aoayia Canem
anb-bazipy, npe3uieHT KoMnaHnuu Petrobras Mapust
Je I'pacnac Pocrep, UCIIOIHUTEIBHBIN JUPEKTOD
MexayHaApOIHOIO 3HEPIETUYECKOI'O ATE€HTCTBA
Mapu BaH gep XeBeH, PyKOBOAUTEIN HOPBEKCKOM
KOMIIAHUU Statoil, npeacenaTens v ynpasIsionui
JUPEKTOP MHANUCKOA HE(PTErA30BOM KOPIOPALIUHA
ONGC, npeacearens copeTa fupekTopoB Exxon Mobil
Corporation Pexc TunepcToH.

1o gaHHBIM MHUPOBOTO HEPTAHOI'O COBETA,

B MOCKOBCKOM KOHI'DECCE ITPUHSIN YIACTHE CBBIIIE

4 TBIC. IENIETATOB, BK/IIOYad 30 MUHUCTPOB U 400 TOTI1-
MEHEPKEPOB U IVIAB OTPACIEBLIX OPraHU3ALNHA 6051ee
4eM 13 80 cTpaH MUpa.

HecMmoTpsa HA CAaHKIIMK B OTHOIIEHUM Poccuu n3-3a
npucoeauHennsa Kpeima, 3araiHble KOMIIAHAYW HE
CTa1u GOMKOTHPOBATH KOHI'PpeCC B MockBe. OT y4acTust
OTKA3AJIACH JIMIIb KAHAACKAA IPOBUHINUA AJTbOEPTA
(0CcHOBHOI1 He(pTEOOBIBAIOMNIT perOH Kanazbl). Takke
HE IIPUCYTCTBOBAJIA YKPAUHCKAA JEET AU, TOCKOJIBKY
€IMHCTBEHHBIN YJIEH TOM JE/ICTAITUU CKA3aJICSI OOJIbHBIM.

«Hed1aHas OTpacib ABIAETCA OTHUM U3 CAMBIX
JAUHAMUYHO PA3BHUBAIOIIUXCA CEKTOPOB MUPOBOH
3KOHOMHKU, ¥ KOHI'PECC IIPEAOCTABIIAET IPEKPACHYIO
BO3MOKHOCTBD JIJI CIIELTUAJIMCTOB U3 PA3HBIX CTPAH
MOJETUTHCA TIEPETOBBIM OIBITOM U IIOJIYYUTD
3KCIIEPTHYIO OLIEHKY I10 CAMBIM OCTPBIM IPOGIEMAM
COBPEMEHHOI HEPTETa30BOM IIPOMBIIIICHHOCTHU», — TAK
OLICHUJI 3HAYUMOCTb KOHI'PECCA MUHUCTP SHEPIETUKHU
P® Anexcanap HoBak.

OcHoBHas TeMa popyma — «OTBETCTBEHHOE
06€ECIIEUYCHUE S3HEPIOPECYPCAMHU PA3BUBAIOIICTOCS
MHPa». Ha IJIEeHApHBIX 3aCETAHUAX ObLIN
PACCMOTPEHBI TAKUE BOIIPOCHL, KAK TPAJUIJUOHHbBIC
U HETPAJULIMOHHBIE PECYPChI HE(PTH U I'a34,
(PUHAHCUPOBAHUE OTPACIN, OTHOIIECHUS MEXK/Y
IIPOU3BOJUTEISIMU U IOTPEOUTEIIAMU HEPTENIPOAYKTOB,
0becIeueHHE SKOJIOTMUECKOI 6€30ITACHOCTH, TAPAHTHU
SHEPIrETUYECKON YCTOMYUBOCTHU.

21-11t MUPOBOH HE(DTAHOM KOHI'PECC CTAI COOBITUEM
MHPOBOI'O 3HAYEHUS, PEAJIM30BAHO MACIITA0HOE
MEPOIPUATUE, OO BEIUHUBIIEE CTPAHBL, JIIOJECH,

KOHTHHEHTBL Ha1a’keHbI HOBBIE CBS3U, TOATINCAHEI
HOBBIE KOHTPAKTHL. YUYACTHUKHU IPU3HAIN BBICOKHUH
YPOBEHb OPI'dHU3ALIUN KOHI'PECCA. MHOI'HME [I€/IETaThI
U TOCTH HOJIMETUIIH, UTO B POCCHH, KOTOPAsI SIBJISIETCS
OOIIENPU3HAHHON SHEPreTUUECKON CBEPX/IEPAKABOH, 1O
CYTH, OTCYTCTBYIOT NOJJOOHBIE COOBITUS KOHI'PECCHOTO
dopmaTa. HeTIHBIX U FA30BBIX BBICTABOK B CTPAHE
IIPOBOANTCSA OYEHDb MHOI'O, 4 CTOJIb IIPEACTABUTEIbHBIA
TEMATHUYECKUH (POPYM, KOTOPBIH 6bI COOPAJI TOII-
MEHEPKEPOB OTPACJIN TAKOI'O BBICOKOI'O YPOBHH,
(haKTHUUIECKU OBLJI OPTAHU30BAH BIIEPBLIE.

KoHrpecc ny61myHoO JI0Ka3aJ1, YTO OU3HEC AAJIEKO
HE BCErJja U HE BE3/IC UJET HA [IOBOAY Y IIOJIUTUKU.
BeicTynieHus rasbel Exxon Mobil Pexkca TumiepcoHa,
npesuzaeHTa «BP» boba Jaaim u Apyrux Tom-
MEHEPKEPOB CTATIU SPKUM IIPUMEPOM ITyOINYHOMH
JUIIOMATHUU U HATVIAAHO IIPOAEMOHCTPHUPOBAINA
HAIIPABJIECHHOCTD HA OI'PAXKJEHUE UHBECTIIPOCKTOB
B HE(PTAHOM OTPAC/IN OT HPOUCXOIAIINX B MUPE
HOJIMTUYECKUX IIPOLIECCOB.

BeicTynenue npesujieHTa «<Pocaed s Urops
CeunHa, B CBOIO O4Ye€PE/]b, 0O03HAYNIIO MO3UIUIO
POCCHUIICKOTrO GU3HECA B CIIOKUBIIEMCS TTOTUTHYECKOM
KOHTEKCTE. OH OTMETHIL, YTO: «CKJIAABbIBACTCSA CUTYALIMS,
KOT/Ia CAHKIIUH, TOJIMTUYECKUE PUCKU HAYUHAIOT
YBEJIMUYMBATb PUCKU BeJleHUA 6u3Heca. OCHOBOI
CTaOUIBHOCTU U IPEJCKA3YEMOCTH KOMMEPIIUH
SIBJIAIOTCSI KOHTPAKTHBIE OTHOIIECHU . BBITTO/IHEHE
KOMMEPUYECKUX KOHTPAKTOB HE JJOTKHO ObITh
WHCTPYMEHTOM MOTUTHYECKOTO IABIEHUS UIH YTPO3.
DTO NOTPEBYET CO3AAHUA APOUTPAKHON NPAKTUKHA
U KOPIOPATUBHOU KYJIBTYPBbI, UCKJIIOYAIOMNX
BO3MOKHOCTB OJHOCTOPOHHEN IIPHOCTAHOBKU
IIPOEKTOB HA OCHOBAHUU KAKHUX OBbI TO HU OBLIO
HOJIMTUYECKUX PELIEHUTD.

HoBble TEXHONIOTUM CKOPO MOMOT'YT I0OBIBATh HE
TOJIBKO CJIAHIIEBBIN I'a3, HO 1 TAKYIO XK€ HETh. Takoe
3asiBiICHUE 16 UIOHSI CICIIA IPEMBEP-MUHHUCTD PD
Jmutpuiit Measeaes BO BDEMS BbICTYIICHUS HA
koHrpecce. ITo ero cnosam, B 3anagHoi Cudupu k 2020
roay 6yaeT Jo6bIBaThCs A0 50 MJIH T, B 60JIE€ TTO3HEN
nepcrekTuse — 10 100-120 mita T. K 2035 roay B
Poccun 6ynieT 10661BaThCst 500—550 MJIH T CJIAHIIEBBIX
YIVIEBOAOPOLOB, YTO COCTABUT 10% MUPOBOI'O PBIHKA.
Poccus ob6mataeT OTAUYHBIM U CAMBIM OOJIBIITNM
OYPHUIIBHBIM (PIIOTOM, KOTOPBINA K TOMY K€ OyAyT
yBean4uuBatb Ha 50-70%, yrounun IMutpuii Measeaes.
K 2020 rogy 6yA€T 3aBEPIIEHO CTPOUTENBCTBO PAIA
34BOJIOB ITO He(pTenepepaboTKe, O0OABUII IPEMbBED-
MHHHUCTD.

Bunie-npembep PO Apkaauii IBOPKOBUY
MIPHUHSAI YYACTHE B INIEHAPHOM CECCUU KOHI'PECCA
«OTBETCTBEHHOE OOECIIEYEHNE SHEPTOPECYPCAMHU
Pa3BUBAIOIIETOCA (PACTYIIETO) MUPA». B XOz1€
CBOETO BBICTYILIEHUA I BODKOBHUY OTMETHIL, UTO 34
MIOCJIEHEE BPEMS ObLI IPHUHAT PSAJ] BAYKHBIX PEIICHUH,
OKA3BIBAIOIIMNX BIIMAHUE HA PA3BUTHE TOIIMBHO-
3HEPreTUYECKOIO KOMIUIEKCA. BO-TIEPBEBIX, 3TO
MIPOBEJEHHA KOMIIJIEKCHAA HAJIOTOBast pepopMa,
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KOTOPAas IIO3BOJINJIA CHU3UTD HAJIOT'OBYIO HAIPY3KY Ha
KOMITAHUH, BEAYIIINE OCBOEHHE TPYAHOAOCTYITHBIX
MECTOPOK/ICHUM B CJIOXKHBIX KJIMMATUYECKUX YCIIOBUAX
U Ha 1IeIb(e, OCBAUBAIONIEM TPYAHOU3BICKAEMbIC
3aI1aChL. BO-BTOPBIX, 6bL/IA IPOBEICHA YACTUYHAS
Jmbepanuzauusd skcnopra CIIL bnarogaps aToMy
PaCHIMPUIICA KPYT KOMITAHUI, 3AUHTEPECOBAHHBIX B
crpoutenbCcTBe CIIT-32BOA0B. B-TpeThuX, 66114 BBEJICHA
HOBas CUCTEMA SKCIIOPTHBIX MOIMUIMH HA HEPTH
(60—66-90) 1 HOBBIIT TEXHUYECKUM PETIAMEHT

10 KA4ECTBY TOIUIMBA. DTH HOBOBBEJICHHU S CTAJIN
CTHUMYJIOM JIJISL PEATU3ALUN MACIITAOHOM IPOrPAMMBI
MOJIEPHU3AIIUH IEPEPAOATHIBAIONIUX OTPACIEH,
oTMeTUI ApKaguii IBOpKoBrY. KpoMe TOro, 3aMIJIaBbl
KabmuHa coo61muI, 4TO CEHYAC YKE NOATOTOBJICH
UCXOJHBIN IIPOEKT S3HEPIE€TUYECKON CTPATEI U

Poccum 1o 2035 ropa. Ceropnsa 'y Poccun, 1o ciioBam
JBOPKOBHYA, TOSABJIAIOTCS HOBBIE BO3MOKHOCTH Ha
4A3MATCKUX PbIHKAX. TaK, MHBECTULIMU B HEPTAHYIO
OTPAaC/Ib HA BOCTOKE 10 2035 roja nnpespIcAaT 1

TPJH JOJUIAPOB. «MBI O3kuziaeM, 9To Hai TOK 6yaer
Pa3BUBATHCA JUHAMUYHO, YEMY OyIyT CIIOCOOCTBOBATH
NPUHUMAEMBIE IPABUTENIBCTBOM MEPBL OO O6bEM
noTpebICHUS SHEPTOPECYPCOB YBENNYWIIC HA 20—30%
BHYTPHU CTPAHBL OXHUIAETCA POCT JOOBIYU M ITIOCTABOK
HE(PTH B BOCTOYHBIX PETHOHAX CTPAHBD, — TOAYEPKHYII
3aMECTUTEIIb IPEMBEP-MUHHUCTPA.

Poccus mpofoKaeT OCTaBaTbCS MUPOBBIM JIMJEPOM
B 001aCTH JOOBIYM U SKCIIOPTA YIVIEBOAOPOJOB U
TUTAHUPYET JAJIBIIE PA3BUBATD HE(PTErA30BYIO OTPACIIb,
OCTA4BASICh KPYITHENIIIUM U HA/IEKHBIM ITOCTABIIUKOM
3HEPropeCYPCOB IS CBOUX 3aPYOEKHBIX ITAPTHEPOB.

«HBECTHUIIMU B HEPTAHYIO OTPAC/Ib HA BOCTOKE PO 10
2035 ropa npeBeIcAT $1 TPIH», — 3asIBUI BUIIC-TIPEMbBED
NPaBUTENILCTBA PO, mpecenarens OprkOMUTETA
21-ro MupOBOTro HEPTIHOI'O KOHI'PECCA APKA TN
JBopkosud. B aToMm kKOHTEKCTE I1aBa OITEK A6rysiia
anb-bBajgpu jodasul, yTo «B iuie Poccuy OIEK BuguT
SHEPreTUYECKUH MOCT MEX Y EBponion u Asuen», a
npe3ujeHT «BP» Bob Jaaay NOAYEPKHYJL, 4TO «TOT (DAKT,
4TO EBpOIIa 3aBUCUT OT POCCUMCKOI'O I'a3a, a Poccus
3ABUCHT OT JIOXO/IOB U3 EBPOIIBL, CO3AAET BAXKHYIO
CBA3b, U 1 CYNUTAIO, YTO SHEPTETUKA MOMKET CTATh TAKUM
MOCTOM>.

21-t1 MupoBOU HEPTAHOM KOHI'PECC OIPOBEPT
TNOJIUTUYECKUE CIIEKYJISIIUU O TOM, YTO CYILLECTBYIOT
Pa3IUYHBbIE CIOCOOBI 3AMEMIEHNS POCCUHCKOI'O I'd34 B
Espore. K npuMepy, AUPEKTOP HOPBEIKCKOM KOMIIAHUU
Statoil Xespre Jlyag OTMETHIL, 4TO Statoil He CMOXET
3aMEHUTD POCCUMCKHE ITIOCTABKY I'a3a B EBpornty B
CJIy4ae JaabHENIIEN 3CKAMAIMU KOH(INKTA MEXIY
«asmpomom» 1 «HadTorazom» YKpanHbI».

HanpoTus, 3a11aiHbIE HEPTAHBIEC KOMITAHUU
HACTPOEHBI HA NIUPOKOE U BCECTOPOHHEE
COTPYAHNYECTBO C Poccueii. PykoBoguTe I repMaHCKOM
Wintershall noguepKHyJIH, YTO HEMELIKUE TEXHOJIOTUU
O4Y€eHb BOCTPE6OBaHBI B Poccuy. X KOMIIAaHUS SIBJISIETCS
mapTHepoM «[a3mpomar 1o «CEBEPHOMY ITOTOKY»

U MOPCKOMY y4aCTKY «FOXHOI'O IIOTOKA», CO3/1aJ1d
COBMECTHOE C POCCUUCKHUM KOHLIEPHOM IIPEAIIPUATAE
«AUMMTa3», OCBANBAIOIIEE HAUOOIIEE CIOKHbIE
Y4aCTKU YPEHI'OMUCKOI'O MECTOPOXKICHUSA, UMEECT B
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TOM k€ 3anagHou Cubupu gomno B FOxxHO-PycckoMm
HEPTEra30KOHACHCATHOM MECTOPOXKACHUH, 4 TAKXKE BOT
yoxe 6osee 20 J1eT JOOBIBAET BMECTE C «JIyKOIMIOM» HEPTh
B Bonrorpaackoit o61actm».

B niportecce KoHrpecca ObUIH 3aKII0YEHBI MHOTHE
JOJI'OCPOYHBIE 1 MHOI'OCTOPOHHHE KOHTPAKTEL
K npumepy, Cornamenue O CO3JaHUHU COBMECTHOI'O
HPEAIPUATUSA UL LIEJIEH PEAIU3ALIUU IIPOEKTOB 110
CTPOUTENBCTBY U IPOEKTHPOBAHUIO CY/I0B, OYPOBBIX
I1ATPOPM U MOPCKOM TEXHUKHU B paMKax XXI
MupoBoro HeTAHOro KoHrpecca nognucanu OAO
«HK «PocHedTh>, MUHHCTEPCTBO IIPOMBIIUIEHHOCTH
u Toprosnu Poccuiickorn ®egepanu, OAO a3npom»,
OAO «<HOBATOK>, «['a3ripoMb6aHK», OAO «COBKOMMDIOT»,
OAO «O6beIMHEHHAS CYOCTPOUTENIbHAS KOPIOPALIHS»,

LlepeMOHMA NOANNCAHUA IPOLLIA B IIPUCYTCTBUU
3aMECTUTEIA IIPEACEAATEIA [IPABUTE/ILCTBA APDKAIUA
JBopkosuya. [Toanucu nog JOKyMEHTOM ITOCTABUIIN
IpEe3uJEHT, tpegcearess rnpasiaeHus OAO «HK
«PocHe(pTH> Uroph CEYNH, MUHUCTP IPOMBIIIJIEHHOCTH
U Toprosau PO Jlenrc MaHTypoB, 3aMECTUTED
npepcenarensa npasineHus OAO draznpom»

Burranuit MapKeJIoB, IpeCeNaTeNb IPABICHU A

OAO «HOBATOK>» JIeoHU; MUXEIBCOH, IPE/ICEIATENb
npasiieHust OAO 'a31poMOaHK» AHAPEN AKIMOB,
TE€HEPAIBLHBIN JUPEKTOP U IIPEACEAATENDb [IPABICHUA
OAO «CoBroM®poT» Ceprett PpaHK, IPE3UACHT

OAO «O6beIMHEHHAS CYAOCTPOUTENBHASI KOPIIOPALTHS»
Anexceri PaxMaHOB. B pazsuTue npeaaoKeHus
npesugenTa Poccuu Bnagyumupa ITyrrHa v € ygyetom
TPEeOGOBAHUN TPUMEHHUMOTI'O 3aKOHOAATENIBCTBA CTOPOHEI
cornmacuanch npusekaTb OAO «1aTbHEBOCTOYHBIA
LEHTP CYIOCTPOEHUA U CytopeMOoHTa» (JLICC) B
KA4€eCTBE €JUHOI'O LICHTPA PA3MEILECHUS 34KA30B

IIPH OTOOPE NOAPATUNKOB 1 3AKITIOUEHHUH BCEX
KOHTPAKTOB HA [IPOEKTUPOBAHUE U CTPOUTEIHLCTBO
MOPCKOU TEXHUKU C POCCUUCKUMH U MHOCTPAHHBIMH
HOAPAAYNKAMU. B paMKax peannu3anuu JaHHOU
IIPOrPaMMBI CTOPOHBI C(POPMHUPYIOT PAOOUYIO IPYIIILY,
KOOPANHALIMA KOTOPOI OYAET OCYIIECTBIATCS
Munnpomroprom Poccumn.

«POCHE(PTD> TAKIKE 3AKITIOUNIA CTPATETUIECKUE
KOMITAaHUH C KOMITAaHUAMU u3 UH 111, Mo3amMOuKa u
JPYTUX CTPAaH, PACIIUPUB C(PEPBI CBOETO BIHUAHUA.

OTAeIbHOM CTPOKOH CIEAYET OTMETUTD U
MOJIOAEKHYIO CECCUIO, KOTOPAs ObIIA HEOT'BEMIIEMOU
YaCTBIO KOHI'PECCA, U OObEAHIIIA Oy1yIiee
He(TEra30BON OTPACIN — CTYAEHTOB, ACIIMPAHTOB,
MOJIOZIBIX YYEHBIX U3 MHOTUX CTPAH MHPA.

B paMkax MUpPOBOIo HEPTAHOI'O KOHI'PECCA TPONLIA
KPYITHENMIIAS BBICTABKA HE(PTETA30BbIX MEINA, B KOTOPOH
MIPHHSI yYACTHE U KyPHAN «BpeMsa KOITIOOUHT a».

3aBEPUINJICA KOHI'PECC CUMBOJIMYECKOI LIEPEMOHUEN
nepeaadu rnpas CTamoOysry Ha IPOBEEHHE CIIEYIOLIETO,
yaKe 22-10 MUPOBOIo HEPTIHOIO KOHI'PECCA, B KOTOPOH
Y4aCTBOBAJIM MUHUCTP 3HEPreTUKU PO Asnekcanap
HoBak u ero Typenkuii kosera Tanep Ubiisis. Typrms
IIOO6EMIANIA, YTO HOBBII KOHI'PECC HE YCTYIHT IO
MACIITA6HOCTH POCCUIICKOMY, XOTS IIPEACTABUTENIN
MHHHUCTEPCTBA TypLIMK IIPU3HAIH, UTO IUTAHKA
POCCUIICKMMU OPraHHU3ATOPAMU MOJAHATA OYEHD BBICOKO.



AYYHO-TIPAKTUYECKAS KOH(PEPEHIIN

«HedTenpoMbeIC/IOBasI XUMUSI», KOTOPAS

pErymsapHO npoBoauTCs B PI'Y He(pTH
M 12332 uMeHN M.M. 'y6KHMHA, IMUPOKO U3BECTHA
CIIELIMAJIMCTAM KaK BCEPOCCUMCKas. B aTOM rogy
KOH(PEPEHIUS BIIEPBBIE MPOIILJIA B HOBOM CTATYCE —
KaK MEXAyHApOoHasA. OTHBIHE €€ O(PUITUATBHOE
HA3BaHUE: MEXIYHAPONHASA HAyYHO-TIPAKTUYECKAS
KOoH(pepeH U «HeTenpoMBICIOBAS XUMHUSI».

I MexayHapopHas (IX BcepocCunckasn) Hay4HO-
NpaKTHU4decKas KoH(pepeHnusa <HepTenpombICIoBast
XuUMUs> Tiporia 26 uions 2014 roga. B mepornipustun
IPUHAIN ydacTHe 70 4eJIOBEK, IPEACTABIIAIOMNX
22 y4eOHBIX, HAYYHBIX U IPOU3BOACTBEHHBIX
OOBENUHEHUS U OPTAHUBALIUH, CPEU KOTOPBIX:
000 JIYKOWMJI-UnskuHUPUHT», OO0 «PH-
VpaHUTITHHEDTH>, OAO «TaTHEDTH>
uM. B/JI. amunHa, OAO J'a3npom HEPTh»,

OO0 draznpom 106s149a AM6ypr», OO0
JIYKOWJI-Urxunupunrs> [ lepmHUTINHEDTD>,
ITepMCKHMIT HAITMOHAJIbHBIN UCCIENOBATEIBCKHI
MONMUTEXHUIECKUH yHusepcuteT, OO0 «JTYKOMJI-
HNmxnaupuHr> «KoransiMHUTTHHEDTH>, CUOMPCKUT
denepanbHbIA YHUBEPCUTET, MTHCTUTYT HE(PTU U I'a3a,
IOropckuii rocy1apCTBEHHBIN YHUBEPCUTET U JIP.
Kypnan «BpeMs KOJITIOOMHI2» BBICTYITHII B KAYECTBE
MH(OPMAITUOHHOI'O ITAPTHEPA KOH(MEPEHITUL.

C IPUBETCTBUEM K YYACTHUKAM KOH(PEPEHITNN
06pPATUICA TPOPEKTOP IO UHHOBALTMOHHOM
JEATEIbBHOCTU ¥ KOMMEPLIMAIN3AUN Pa3PabOTOK
PI'Y Hedprry 1 raza umenu M.M. I'y6kuHa, npogeccop
M.A. CuiuH.

V4aCTHHUKYA KOH(PEPEHIITNH 3ACTyIIAIN U OOCYNIIN
18 nyIeHApHBIX JOK/IA/I0B, IIOCBIIIECHHBIX IIPO6IEMaM
B OOJIACTH ITPOU3BOJICTBA U TEXHOJIOTUI IPUMEHEHUA
pEAreHTOB /I OypEHM, 3AKAHIYUBAHUA 1 PEMOHTA
CKBAKMH; B IIPOLECCAX ITOBBIMEHUA HEPTEOTIAUN
IJIACTOB, UHTEHCU(PUKALIMU JOOBIYH HEPTH; OOPBOBI

[exayHaponHas (IX Bcepoccuiickas
AYYHO-TIPaKTIYecKast KoHbepeHIIs
«HedrenmpombiciioBast XuMmsi»

KOH®EPEHILIMIN 1 BLICTABKU

C OCJIOKHEHUAMHU (KOPPO3H s, CONEOTIIORKEHHA,
napaUHOOTIOKEHHA), BOIIPOCAM, CBA3AHHBIM

C 9KOJIOTUYECKUMH ACTIEKTAMH IIPOU3BOACTBA

U IIPUMEHEHU S XUMUYECKUX PEATEHTOB B

HEPTAHOM U I'Aa30BOM IPOMBIIIIJIEHHOCTH, (PU3UKO-
XUMHUYECKUMHU UCCIEAOBAHUAMHU HEPTEN U
PEAreHTOB, IPUMEHAEMBIX JUUIS JOOBIYH HE(PTHU U I'a3a.
KoHdepeH1s npoiia B XKUBOH U KOHCTPYKTHBHOM
armocgepe.

HauanbHuk ynpasienus ITHIT OO0 JTYKOMJI-
Wrmxunupunr HA. BepeMKo pacckasan o
TPEOOBAHUAX K XUMHUUYECKUM PEATCHTAM
B O6JIACTHU ITOBBIMIEHUA HEPTEOTAAYHU IIACTOB.

3aMeCTUTENb IF€HEPAIBHOIO IMPEKTOPA
OO0 «PH-YpaHUITHHEDTDH», K. X. H., YIL-KOPP.
PAEH AT TesTMH BBICTYHIIUI C IOKJ14/I0OM «COBMECTHOE
BO3/JIEUCTBHE IEPEMEHHBIMU JIEKTPOMATHATHBIMUA
TIOJIAMHM HU3KOM YACTOTHI M1 IEAMY/IbIATOPAMU HA
BOZIOYIVIEBOJJOPOAHBIE AMYJIbCUN», IOCBAIICHHBIM
BOIIPOCAM IVIAHUPOBAHUS U IIPOBEJCHUSL
(PUIBTPALUOHHBIX SKCIIEPUMEHTOB C LIEIBIO
IIOJIYYEHUS UCXOAHBIX TAHHBIX 7151 [IOCTPOCHUS
nusarina PUP, B IepBy10 odepe/b BEIOOPY
3(pPEKTUBHOIO TAMIIOHAXKXHOTO cocTasa (TC).
JIOKJIaTYUKOM OBLIIN OTMEYEHBI OOIIIHE TPUHIIUITEI
IJIAHUPOBAHUA U IPOBEACHU S (PUIBTPALIMOHHOI'O
TECTUPOBAHUSA JIs1 OLUEHKHU 3P pekTuBHOCTH TC,
IIPUBE/ICHBI OCHOBHBIE OIIPEEAEMBIE TAPAMETPHI,
HEOOXOANMBIE /IJIs1 IOCTPOEHUA qu3aiina PUP, a
TAKXKE YKA3aHbI OTIIMYUTEIbHbIE OCOOCHHOCTH
3KCHEPUMEHTOB C TC, Ipe/IHA3HAYEHHBIX JITI5
IIPUMEHEHUS B YCJIOBUAX FTOPU3OHTAIBHBIX
CKBaXUH U TPEIIUHOBATHIX KOJJIEKTOPOB.
IIpuBEAEHBI IPUMEPSHI IIPOBEACHUS IKCIIEPUMEHTOB
B COOTBETCTBHHU C YKA3aHHBIMH OCOOEHHOCTIMH,
PACCMOTPEHO MPAKTUYECKOE IPUMEHEHUE
IOJIYYEHHBIX PE3YAbTATOB. OTMEYEH 3(PPEKT
HEPABHOMEPHOI'O CHIKEHUS IPOHUITAEMOCTH
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3JIEMEHTOB NPU3A60MHOU 30HBI ITACTA (IOPUCTAS
Cpea, TPEINHA) TAMIIOHAKHBIMH COCTABAMHU KaK
MOJIOKUTENBHOE SABJIEHUE IIPU IIPOEKTUPOBAHNY PHIP.

Crapmui Hay4HbIHA COTPYAHUK OO0 «Y(prMCKUi
HAYYHO-TEXHUYECKUI LIeHTp» E.M. Korrraesa
0O3By4NIIA JOKJIA] JIOJIyYEHHE HOBBIX CITUTBIX
MOJIMMEPHBIX COCTABOB HA OCHOBE YACTHYHO
TUAPOIU3OBAHHOTO NOTHAKPHUIAMUA IS
BBIPABHUBAHUS TPOMUIIS IPUEMUCTOCTUA U
OI'PaHHUYEHUS BOAOIIPUTOKA». BBIJIM PACCMOTPEHBI
MPEUMYIIECTBA TTOJTUMEPHBIX COCTABOB C
napaOpMOM U PEZOPLIUHOM B KAYECTBE CIIUBATEISA
U CIEJIAH BBIBOJI, YTO UCIIOIB30BAHME apadopMma
U PE30PLIMHA [/ CHIUBKHU [TAA ro3BonseT
HOBBICUTB 3(P(PEKTUBHOCTD U TEXHOJIOTUYHOCTh
resIe006pasyIoIEero COCTaBa 3a CYET YIIPOLEHMA €ETO
IPUTOTOBJIEHH A IIPU BBICOKON MEXAHUYECKON U
TEPMUYECKOM CTOMKOCTH.

O «TeXHOJIOTUH NOBBIIIEHUA HEPTEOTAAYHN 32 CUET
UCHOJIBb30BAHUS OUYMIIIEHHON Ha (DIOTAIIMOHHOM
YCTAHOBKE CTOYHOI BOJIbI, OOOT'AIEHHON PEATEHTOM
OM-1» pacckaszaia JI.B. 3aKmeBcKas, CTapumi
HAyYHBIN COTPYAHUK (prmrana OO0 JIYKOWII-
HNmxnaupuHr> dlepmHUTTHHEDTH>. DTO OfHA U3
HOBBIX TEXHOJIOT'UI HEPTEHOOBIUH, TTO3BOJISIONINX
3HAYUTEJIBHO YBEJINYUTb HEPTEOTAAIY IIJIACTOB
H4 NO3JHEN CTAJUU PA3PAOOTKH HEPTAHBIX
MECTOPOXKIECHUI.

C.B. Hexopomies, 3aBeAYIONIUL TAO0OPATOPUEN
KOTOpCKOro rocyjapcTBEHHOIO YHUBEPCUTETA,
BBICTYIIWJI C IOKJIAJIOM <[ IepCIIEKTUBBI IPUMEHEHU A
XUMHUYECKUX MAPKEPOB HA NPENNIPUATUAX JOOBIYH
U 1IeEpEPAO6OTKUA HEDTU.

MuTafilni Hay YHBINA COTPYAHUK TaTapCcKOro
HAYYHO-UCCJIEJOBATEIBCKOIO U ITPOEKTHOI'O
uHctuTyTa HepTu OAO «TatHEPTH>
um. B.JI. Tammnua H.A. Mensenesa pacckasana o
«[IpUMEHEHNN UHTUOUTOPOB CONEOTIOKEHUA
IPU JOOBIYE CBEPXBA3KON HEPTU AITATTBYNUHCKOI'O
MECTOPOXKAECHUA»>. B KAUECTBE PEATEHTOB,
NPEJOTBPAIIAIOIINX OTIOXKEHUSA COJIEN, TPOILILIA
J1260PATOPHOE TECTUPOBAHUE HHTMOUTOPBL:

CHIIX 5313H (HUHMHedrenpomxum), EC —

6145A, EC — 6359A (kommanaust NALCO), ACCENT

1100, ACCENT 1105, ACCENT 1123 (KOMITaHUA
DOWOIil&Gas), peareHT «KaTos 22A» (KOMITAHHU S
«MHPPHKO»), a TAK>KE MTHTUOUPOBAHHAS COJISTHAS
KUCIOTA. [IJI1 OLIEHKU TEXHOJIOTMYECKUX CBOMCTB
UCCJIEYEMBIX THTUOUTOPOB CONEOTIOKEHU A
MPUMEHSIACH PAHIOBAA CUCTEMA KJIIACCUMDUKALIUH,
I7I€ HAUXYAIIMM BEJIMYUHAM [IPUCBANBAJICA HYJIEBOM
PaHT, HAWJIYYIIUM — IATBIN. BbUI C/I€/IaH BBIBOJ,

ur0 CHIIX 5313H 1 MHOI'O(DYHKIIMOHAJIbHBIA
pearenT «Katos 22A» UMEIOT CPEAHNE 3HAYEHM .
Haub6osee pe3ynbTaTHBHBIM PETEHTOM B 60PbOE C
COJIEOTIIOKEHHEM SABIsIETCSI UHIHOUTOp ACCENT 1123
(10 6ann10B), HEMHOTO emMy ycTynaioT ACCENT 1100,
EC — 6145A, EC — 6359A (9 6a/1510B), 4TO, 6€3yCJIOBHO,
CBUZETENBCTBYET O INOTEHIIUAJIbHBIX BO3MOXHOCTAX
JIAHHBIX HTHI'HOUTOPOB B OOPHHE C BBITTA/ICHUEM COJIEH.

C nok12/10M «ITOBBIIIIEHNE THKCOTPOITHBIX
CBOYICTB pACTBOPOB MATHE3HUAIBHBIX TAMITIOHAKHbBIX
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MAaTE€PUAJIOB» BEICTYIINIA A.B. AHUCHMOBA, MJIAAIITHT
HAYYHBIA COTPYAHHUK ITepMCKOrO HAITMOHAIIBHOT'O
HUCCJIE/IOBATEIbCKOI'O TTIOJIMTEXHUYECKOT'O
YHHUBEPCUTETA.

Benymur nnxenep PI'Y Hedpru uraza
uM. .M. Ty6xnHa KA. JIOBr'uii O3By4HJI JOKIA]],
«HccneJOBaHUE U PA3pabOTKA 6E3BOAHOIO COCTABA
HA4 [IOJIMMEPHOU OCHOBE JIJIS1 BOAOU3OJIALIMU IIJIACTA.
OnHOM U3 CJIOXKHBIX 33714 PUP s1BAsSI€TCS 301U
BO/IBI B yCJIOBHSIX HU3KOIIPOHHUITAEMBIX KOJIJIEKTOPOB.
Takue onepanuy, Kak yCTpaHEHUE HETEPMETUYHOCTH
00CaJHOM KOJIOHHBI, U30JISLIHSI OOGBOIHEHHOT'O
IUIACTA, TUKBUAIHSA MEXKILIACTOBBIX IEPETOKOB,
4 TAKKE BOCCTAHOBJIEHUE 1IEMEHTHOI'O KAMHS 32
06CaJHOI KOJIOHHOM B IAHHBIX YCJIOBHUSAX SIBJISIOTCS
BECbMA TPYAOEMKUMU. OHU YACTO OTIIUYAIOTCS
HHU3KOU 3(PPEKTUBHOCTLIO U TPEOYIOT H0JIEE
TIHIATEIBHOI'O NOJO0PA U30IUPYIOUIUX COCTABOB.
BONBIIMHCTBO U3 PACIIPOCTPAHEHHBIX TEXHOIOIUH
PP HE B CHJIAX CIPABUTBCA C STUMHU IIPOOIEMAMU



MOJIHOCTBIO. DTO YCYI'YOIISAETCS B TOM YUCTIE
BO3PACTAIOINMHU TPEOOBAHUAMU K O€30IIACHOCTH
PEAreHTOB KAK JJIs YETIOBEKA, TAK U JJI51 OKPYKAIOMIEH
cpeabl. AKTyaJIbHOU XMMUYECKOM 33/1a4€H
SABJIAETCS TAKXKE PA3pabOTKA BOJOUZOIHPYIOIIETO
COCTaBa JJ1s1 CKBA’KHH, OOBOJHUBIINXCS B
pesynbrare HeyaaqHoro I'PIT, 1 06BOAHEHHBIX
CKBaKMH C TOPU30OHTAIBHBIM OKOHYdHHUEM NTPH
COOJIIOAEHUHN YCIIOBUI CENIEKTUBHOCTH U30JIALINH,
BBICOKOH IPOHUKAIOMIEN CHOCOOHOCTH B IIJIACT U
YCTOUYHUBOCTU OOPA3YIOMIETOCS BOJOUZOIHPYIOIIETO
3KPaHa B PA3JIMYHBIX YCJIOBUAX IUIACTA.
COTPYAHHKAMU HAyYHO-OOPA30BATETBHOIO
neHTpa I IpoMbICIOBAA XUMUA» NPU POCCHUIICKOM
TrOCYAapPCTBEHHOM YHUBEPCUTETE HE(PTU M I'a3a
nMeHU M.M. I'yOKk1Ha pa3padOTaH CEJIEKTUBHBIN
©€3BOJIHBII COCTAB HA MOJIMMEPHOIN OCHOBE JJI
BOJIOU3OJIAALIUN CKBAKHH, CHOCOOHBII CO3/1aTh
3(pPEKTUBHBIN BOJOU3OIUPYIOMINHI 3KPAH.
JaHHbBIN 3(PPEKT JOCTUTAETCA BBEACHUEM B
KOMIO3HUIIHIO JUCIIEPCHOTO MTOMUAKPUIAMUA

U CIIUBATEJIS, HE KOHTAKTUPYIOIMNX MEXIY

CO60I1 JO MOMEHTA BCTPEYU COCTABA C BOJOI B
nacre. B xone pa3zpaboTKU COCTaBa OI0OpPaHA
komnozunus I[TAB, cnocobHas fUCIEPrupoBaTh U
CTAOMJIM3UPOBATH CIIUBATENDL B OOBEME, A TAKKE
YIIY4IIaTh PACITYCKAHUE U CHIUBKY ITOJIMAKPUIAMH/IA
IPU KOHTAKTE COCTaBA C BOJOU. Pa3paboTaHHBIN
06€3BOJHBIN COCTAB HA ITOJIMMEPHOMN OCHOBE CO
CIIMBATEJIEM [IJI1 BOAONU3OAIIMOHHBIX PA0OT
06J1a/12€T BBICOKUMHU TAMITIOHUPYIOIUMH
CBOMICTBAMM U CEJIEKTUBHOCTHIO.

«HanpasneHUAMU PA3BUTHA U 345a9aAMU
HEPTENPOMBICIOBOI XMMHUH B
OAO 'a3npoM HEPTH» NTOJE/INIICS I[TTABHBIA
CIIELUAJIMCT YIIPABJICHUS JOOBIYY HEPTU 1 I'a3a
JenapramenTa 106p19u HepTu N raza OAO «aznpom
HedTe> C.A. lagpIMyXaMeIOB.

IMpogeccop PI'Y nedpru u raza um. .M. I'yOkrHa
B.H. X71€6HUKOB BBICTYITHJI C JOKJIA/IOM
«OnpeeneHre CMECUMOCTU MEXY HEPTHIO
U Ta30M (PaCTBOPUTENIEM) C UCTIOJIB30OBAHHUEM
CIIM-MOJIeJIeN 111acTa (Slim tube)». JoouTbcs
BBICOKOI CTETIEHU BBITECHEHUA HE(PTU U3 IIJIACTA
MOKHO MPU UCIIOTIB30BAHUU CMEIUBAIOMIETOC
BBITECHEHM . CMECUMOCTD MEXTy HE(DTHIO U
pacTBOpUTEIEM (I'A30M) MOXKET JOCTUT'ATHCS
Cpa3y (CMECUMOCTB IIPU IEPBOM KOHTAKTE) HUJIU B
PE3YABTATE TMHAMHUYECKOTO MACCOOOMEHA MEK/TY
HEPTBIO U ra30M (MHOI'OKOHTAKTHAs CMECUMOCTE).
O6MENPUHATBEIM METOJOM 3KCIIEPUMEHTAIBHON
OIIEHKH YPOBHS CMECHUMOCTH MEXTy HE(DTBHIO U T'A30M
SIBJISIETCSI METOJUKA C UCTIOIb30BAHHUEM HACBITTHBIX
MO/IEJIEH TJIACTA MAJIOTO IUAMETPA U 3HAYUTECIIBHOH
JUIMHBL (7—-25 M), T.€. CJIMM-MOJIE/IEN I1acTa (slim
tube). JJaHHAs METOANKA IUPOKO PACIIPOCTPAHEHA
34 pyO6EKOM, HO ITPAKTHUYECKH HE IPUMEHSICTCS
B Poccun. 1lebio paGoThI 6b1JI0 TOKA3aTh
BO3MOXXHOCTb HCIOJIB30BAHUS PACTIPOCTPAHEHHOTO
B CTpaHE (PUIBTPALIMOHHOTO O60PYIOBAHUSA
(YCTAHOBOK) B MCCJIELOBAHUN CMECUMOCTH
He(MTH U ra3d 110 METOJUKE slim tube, 4TO JOIKHO

OGJIErYUTh BHEAPEHHUE B IPAKTUKY OTEYECTBEHHBIX
JIAGOPATOPUI JAHHOI'O METO/A UCCJIEOBAHHSL.
3aMecTuTeNnb Ha4aAbHUKA 3aII0JISIPHOM
reooru4ecKou ciayx6s1 OO0 «'a311poM JOOBIYA
SAmOypr»> [1.B. HOCOB 0O3HAKOMHUJI IPHUCYTCTBYIOIUX
¢ «OLEeHKON NePCHeKTUB pazpaborku TU3
Hed Ty nactos [1K (Ha npuMepe Ta30BCKOro
MECTOPOXKIEHHUA)>.

«O MOZIeTMpPOBAHMHU ITporeccos PUP npu
NPOBENEHUHN (PUIBTPAITUOHHBIX SKCIIEPUMEHTOB>
paccKasaJl CTapmuil Hay4Hbl cOTpyaHUK OO0 «PH-
VpaHUITNHEeDTH> T.O. HUrMaTy/IMH. YCIIENHOCTh
PEMOHTHO-U3OJAIIUOHHBIX pa60T BO MHOTOM
3aBUCHUT OT IPABUJILHOT'O BEIOOPA TAMIIOHAKHOT'O
coctasa (TC). Bet6op TC 1 060CHOBAHHE €TO
OIITUMAJIBHOM PELIENITYPHI /11 YCIIOBUI KOHKPETHOI'O
OO6'BbEKTA UBOJIALIMH IPOU3BOJUTCA HA OCHOBAHUHU
TECTUPOBAHUA B TAOOPATOPHBIX YCJIOBUAX.
IIpoBeaeHne KOMIIIEKCA (PU3UKO-XUMUYECKUX
U PEOJIOTUYECKUX UCCIEJOBAHUIM IIO3BOACT
OIIPEAENTUTD OOLIHE YCIOBUA NPUMEHUMOCTH TC,
HO OII€HKA 3(PPEKTUBHOCTH €I'O HEBO3MOXKHA 6€3
(PUIBTPALMOHHBIX UCCIEJOBAHNUN. BbUIH OTMEYEHDI
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OOIIME NPUHIUIIBI INTAHUPOBAHUS 1 IPOBEACHUSA
(PUNBTPALTUOHHOI'O TECTUPOBAHM S JIJIS1 OLIEHKH
adppexruBHOCTU TC, IPUBEIEHBI OCHOBHBIE
OIPEJIE/ISIEMBIE ITAPAMETPBI, HEOOXOANMBIE JIJIS
OCTpOeHUd Aru3ariHa PUP, a TakoKke yKa3aHbl
OTIIMYUTEIbHBIE OCOOEHHOCTHU IKCIIEPUMEHTOB C TC,
IpPEHA3HAYEHHBIMU JJI1 IPUMEHEHUS B YCIOBUAX
TOPU3OHTAIBHBIX CKBAXKUH U TPEMUHOBATDHIX
KOJUIEKTOPOB. [IpHBEAEHBI IPUMEPDBI IPOBEACHUSA
3KCIEPUMEHTOB B COOTBETCTBUH C YKA3AHHBIMU
OCOOEHHOCTAMH, PACCMOTPEHO MIPAKTUIECKOE
IIPUMEHEHHNE [IOTYYEHHBIX PE3YIBTATOB.

OTMmeueH 3(PHEKT HEPABHOMEPHOT'O CHUKCHU S
MPOHHUIIAEMOCTH JIEMEHTOB ITPHU3A60MHON 30HBI
IUIACTA (IOPUCTAS CPEAA, TPEMUHA) TAMIIOHAKHBIMU
COCTaBAMH K4aK ITOJIOKUTEIBHOE SIBJICHUE ITPU
npoexruposanuu PUP.

Hmxenep 1-#1 kateropuu punmana OO0
JIYKOWJI-Urxunupunrs> < lepmHUTINHEDTDH>
W.IT. Conmarosa pacckasana o «[IppyMeHeHnN
MAarHUTHOU OOPabOTKHU (PIION/Aa HA CKBAXKUHAX
OCJIOKHEHHOTO (POHAA>.

«KOHCTPYKTUBHBIN IOAXOA K MAPKETUHIOBOMY
VIIPABJIEHUIO IIPOLIECCAMH U IPOU3BOACTBOM HaA
HEPTEXUMHUUECKUX IIPEATIPUATUAX> OCBETUIIA
accucteHT CHOUPCKOro (PeIepasTbHOroO
yHUBEPCUTETA, MHCTUTYTA HEPTH U Ta3a
M.A.Tyroposa.

«MccrieTOBAaHUE BIMAHNA CKOPOCTH 3AKAYKH
KHUCJIOTHBIX COCTABOB HA OOPA30BAHUE
BBICOKOITIPOHHMIIAEMOT'O KAHAJIA B KAPOOHATHOM
KepHe [TepMCKOro Kpast» — TaK Ha3bIBAJICA
JIOKJIAJT acCuCcTeHTA [IepMCKOro HAIIMOHAJIBHOTO
UCCIEJOBATEIBCKOTO ITOJINTEXHUYECKOTO
yHuBepcureTa A M. AMuposa. [l obecnedyeHust
JIYYIIEN THAPOAUHAMMNYECKOM CBA3U IJIACTA CO
CKBAXUHOM, BOCCTAHOBJIEHUA IIPOHUIIAEMOCTH
1311 1 CHMKEHM S CKUH-(QAKTOPA IIPUMEHSIOTCS
PA3JIMYHBIE METO/ bl UHTCHCU(PUKALTIHN TOOBIYH.

B Hacrosamee BpeMs 60JIbIIOE PACTIPOCTPAHEHNE
HOJYYUIN OOPAOOTKU CKBAKHH PA3JIMYHBIMU
KHUCJIOTHBIMM KOMITO3ULIUAMMU. JIJ151 OLIEHKNU
3(PPEKTUBHOCTH IPUMEHEHU I KUCJIOTHBIX

COCTaBOB 151 06pa6oTKM I13I1 B 4OOBIBAIOIINX
CKB2)KMHAX ObIN [IPOBE/ICHBI JIAOOPATOPHBIE TECTHI
H4 PEAJIbHBIX 00PA3LaX KAPOOHATHOI'O KEPHA
IIPOAYKTHUBHBIX OTIIOKEHUN MECTOPOXKIECHUN

000 <JIYKOWNJI-Tlepmb». Ha OCHOBE IIPOBEICHHBIX
J1260PATOPHBIX TECTOB HA KEPHE ITOATBEPKACHO
HaJIUYUE ONITUMAJIBHOM CKOPOCTU 3aKaYKHU
KHUCJIOTHOI'O COCTABA 11 OOPAOOTKU NIPHU3A601MHOMN
30HBI TIJIACTA. [I7151 KAKJ0T'O KMCJIOTHOT'O COCTABA
MMEETCS CBOSI OITTUMaJIbHASI CKOPOCTb 3aKa4KH. JI1s1
MECTOPOXKAEHU IIepMCKOro Kpast OHA COCTABIISACT B
cpenHeMm 12,5°10-5 m/c. OnpeneeHHsble B XO/I€ TECTOB
Ha KEPHE ONTHUMAaJIbHBIE CKOPOCTH 3AKAYKU TTO3BOJIST
B JJAJIbHEHUIIEM IEPECYNUTATD UX JIJIS YCIOBUIT 3aKAYKU
B CKBAKHHY.

O «Pa3paboTKe OTMBIBAIONIEN 6y(epHOIt
SKHUJIKOCTH, IPEAHA3HAYCHHOH JI7151 KPETJICHUA
CKBAXXUH, IPOOYpEHHBIX HA PYO» pacckaszana
uHKeHep 2-1 kareropuu pummana OO0 JTYKOMJI-
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WmxunupuHr»> «KoransiIMHUIIMHEPTH> B TIOMEHNU
A.B.YyaHOBCKasL

«PU3NKO-XUMHUYECKHUE ACTIEKTBI CMaYHUBAEMOCTH 1
ruipoobU3aLINU I1aCTa» OCBeTHIa K.A. MOTOPOBA,
actiupaHT PI'Y HedbTr 1 raza mmMenu M.M. I'yGKuHa.
JI1060€ BO3JENCTBUE HA KOJUIEKTOP IPUBOAUT
K UI3BMEHEHUIO CMAYUBAEMOCTH, 4 CIIOCOOBI €€
PETYINPOBAHUS BJISIOTCS BAXKHBIM BOIIPOCOM B
PEMIEHNH 33/1a49 HHTEHCU(PUKAITUU JOObIYU HE(PTU.
Bbu1M IpOBEEHBI SKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS
10 U3YUEHUIO IPHUPOTHOM r'HAPOPOOU3ALINN
IOPOBOI'O IIPOCTPAHCTBA HOPO/I-KOJIJIEKTOPOB,
KOTOPBIE ITOKA3AJIH, YTO ITOT IIAPAMETP U3MEHACTCS B
MINPOKUX IIPEAEIAX U 3ABUCUT OT MHOTUX (PAKTOPOB:
THUIIA KOJUIEKTOPA, BUJJA U CBONCTB HACBIIIAIOIINX
YITIEBOAOPO/IOB, HOPOMETPUYECKON XAPAKTEPUCTUKH.
JlaHHag 3aBUCUMMOCTD UMEET PA3HYIO TEH/ICHITHIO.
IToaTOMY IPH Pa3pPabOTKE MECTOPOXKIECHUI C
PUMEHEHUEM METO/IOB UHTEHCU(PUKALINU JOOBIYU
YIJIEBOAOPOJOB HAJIO YYUTBIBATb COCTOSHUE
IOBEPXHOCTH IIOPOBOI'O IIPOCTPAHCTBA KOJUIEKTOPOB.

ITpaKTUYECKU BCE BBICTYILICHUS BBI3BAIN
JKUBOU UHTEPEC AyIUTOPHUH U COIIPOBOX/AJIMCh
AKTUBHBIM OOCYXAEHUEM, CBUJETEIbCTBYIOIINM 00
AKTYaJIBHOCTH OOCYK/TAEMBIX TEM.

1o nToram KOH(pEepEHIIUN IPUHATO PEIICHUE, B
KOTOPOM OTMEYEHA CBOEBPEMEHHOCTD IIPOBEICHUS
HOJOOHOT'O MEPONIPUATHS U HEOOXOUMOCTD
MNPOAOJIKEHUS COTPYAHUYECTBA B OOIACTHU
Pa3pabOTKH, MPOMU3BOJACTBA, UCCIEJOBAHUA U
MNPAKTUYECKOTO UCMTOIb30BAHUSA XUMHUYECKUX
PEATEHTOB, CO3/IaHUA MHOT'O(DYHKITHOHAIBHBIX 1
3KOJIOTUYECKU 60JIEE YUCTBIX, 9KOHOMUYECKU U
TEXHOJIOTMYECKH BBITOJIHBIX PEATEHTOB. BBICKa3aHO
MOKEIAHUE O IPOBEAEHNUM TEMATUYECKUX CEMUHAPOB
o Npo6IEMaM HE(PTENPOMBICIOBON XUMUH.

B pamkax I MexxayHapOAHON HAyYHO IIPAKTUYECKON
KOH(pepeHIInH «HeTENPOMBICIIOBASA XUMHUS> ObLIN
MNPOBEIEHBI KOHKYPCHL.

Jly4aninm JOKIaA0M KOH(PEPEHITUH ObLI IPHU3HAH
«O TpeOGOBAHUAX K XUMHUYECKUM PEATEHTAM B OOJIACTH
MOBBIIIEHUA HEPTEOTAAYHN IIJIACTOB», O3BYYEHHBII
H.A. BepeMKO, Ha4aJIbHUKOM y1ipasyieHus ITHIT
000 JTIYKOMJI-UHKUHUPHUHT,

B nHommnnanmun «Jlydmmii JOKIa/ Cpeaun
MOJIOABIX CIIELTUAIMCTOB> ITOOEJUTETIEM CTAT
T.9. HUrMaTyJ/uiiH, CTapIIAi HAyYHBIA COTPYAHUK
OO0 «PH-YpaHUTTHHEDPTH>, JOTOKUBIITAH
«O MmopennpoBannuu nporeccos PUP nipu nposeieHun
(PUIBTPALTMOHHBIX 3KCIIEPUMEHTOB».

TpaarIIMOHHO IIPOBOUJICS KOHKYPC (poTorpadpuil
«Kpacora MeCcTopOXXIAeHUI». TAKOE HA3BaAHME /1471
€MY HECKOJIBKO JIET Ha3a/1 npodeccop JLA. Marajosa.
B aTOM rogy no6eiuteneM KOHKypca ObLi1 IPU3HAH
A.B. Crpenkos, nHxxeHep HOLL T IpOMBIC/IOBASI XUMMU 1>
PI'Y Hedpru 1 raza umenu M.M. I'yokuHa. Hamt )xypHan
06534TEJIbHO IMO3HAKOMMT CBOMX YU TATEJIEH C
JIyYITAMHA PA60TAMH KOHKYPCAHTOB B OJJHOMMEHHOI
pyopuke!

II MexXyHapOAHYIO HAYYHO-TIPAKTUYECKYIO
KOH(PEPEHITUIO PEIIEHO ITPOBECTHU B UioHe 2015 roaa.



«bYPOBAA N
[TPOMDBICJIOBAA
XVIMUA - 2014»

Mas COCTOSIACH 3-s1 MeXyHapOAHAsA

KOH(epeHUA «BypOoBast U IPOMBICIOBAS

xumus — 2014», opranusosanHas CREON
Energy. ITapTHEpOM MEPOIIPUATUSA BLICTYIINIIA
Evonik Industries. TenepabHBIM HH(POPMAILTUOHHBIM
napTHEPOM — xkypHal «<HedTb Poccum».

CuTyanus Ha POCCUNCKOM HE(PTECEPBUCHOM
PBIHKE OYE€Hb HEOJJHO3HAYHA, OTMETUJI B
HPUBETCTBEHHOM CJIOBE T€HEPAJIBHBIN IUPEKTOD
CREON Energy Canyzkap TypryHoB. THOCTpaHHBIE
KOMIIAHHUM 3aHUMAIOT BCE OOJIBIIYIO JOJIO PBIHKA,
BBITECHSSI OTEYECTBEHHBIX IOCTABIIUKOB. OTHAKO
MHOJIUTHYECKAA CUTYALHS CTABUT O] BOIIPOC
pacHIpeHne aKTUBHOCTH 3aPYOEKHBIX (DHPM B
Hamew crpane. «CaHKuy 3a11a/1d B OTHOIEHUH PO
BPOZE OBl AI0T MIAHC POCCUHACKUM KOMIIAHUAM, HO
TOTOBBI JIM OHU UM BOCIIONIb30BATHCA? CITOCOOHBI TN
MOJIHOCTBIO 3AMECTUTDb UMITIOPTHBIE TOBAPHI U YCIYTU
B 06s1acTu HeprecepBUuca?s I'-H TypryHOB Takxe
OTMETHJL, YTO B XOJI€ HEJABHET'O BU3UTA ITPE3UICHTA
Bnagumupa Ilyrrna B Kutaii mapTHEpCTBO MEXY
CTPAaHAMU BBIILJIO HA HOBBIM YPOBEHbD. A 3TO 3HAYUT,
4TO KOHKYPEHIUA C KUTAHCKUMH KOJIJIETAMU
YCHJINTCSL.

O630p HEPTAHOTO cekTopa Poccuu 3a 2013 rof
NPEACTABUII AUPEKTOP AEHAPTAMEHTA
yriieBogopoaHoro ceipbs CREON Energy Anacrac
IatyHoOK. ITo ntoram 2013 roja 106s14a HEPTU U
ra3oBOro KoHJieHcaTa B Poccuu cocrasuna
523,3 MJIH T, 9TO Ha 1% (5,3 MJIH T) 60/bIIE TOKA3ATEIIS
2012 ropa. JInepamMu 1o pocTy JOObIYY CTATU
KOMNAaHUM «POCHEDTH> (+2,7 MJIH T, 6€3 ydeTa JOObIYN
npeanpusaTUusaMu 6biieit <IHK-BP»), JTYKOWJI»

(+2 mnH T), dTasznpom» (+1,8 MJIH T) 1 HE3ABUCUMBIE
MIPOU3BOAUTEIIN, KOTOPBIE CYMMAPHO YBEJIUYHNIIA
J06b19y HA 1,8 MJIH T (6€3 yueTa IpeIIpUsITUL,
Bxoasamux B HK «<Hedrucar). CHU3MIN JO6BI9Y
«CnaBHePT1h» (—1,1 MyIH T) U «PyccHEPTH> (—0,3 MJIH T).

IIpoxoaka B 6ypeHuu 3a 2013 rog cocTaBuia
21,7 MaH M (POCT Ha 5,5% IO CPABHEHUIO C
2012 ropom). OCHOBHYIO JIOJIIO COCTABIISAET
3KCIUTYaTALMOHHOE Oypenue. JInjgepom cpeau
PETUOHOB ABJIseTCs 3anaaHas Cuéupse. Jlngepamu
I10 IIPOXOJKE B OypeHuHU 11o uroram 2013 roga
SABJISIIOTCA «POCHEPTDH», «CypryrHedreras», «JIlykoum
U «['a3npoM He@Th». [Ipr 3TOM HAUOOIBIINI
poct oTHOCHUTENBHO 2012 roga cpepy BUHKoOB
HAOJIIOAAJICS Y KOMITAaHUH «BamHePTh» (+83,3%),
«CmaBaedTb> (+50,2%), <PocHedTh> (+44,3%) 1
«ragnpoM HePTH» (+18,9%), a TAKKE OIIEPATOPOB
CPII, yBeIMuMBIINX OypPEHUE OOJIEE YEM B [IBA
pasza. [1ajieHue NpoaeMOHCTPUPOBATH «HOBATIK»

(—40,3%), <TatHE(DTH> (—13,2%) 1 HE3ABUCUMBIE
npoussoauTenu (—8,8%). CTob CUIbHBIA
OTpULIATENBHBIN TOKa3aTeNb «<HOBaTIKA»
OOBSICHAETCS TEM, UTO B IIPE3CHTAIINU YUYUTHIBAJINCH
JIUIIb HEPTAHBIE CKBAXKIHBI, Y KOMITAHUH K€
OCHOBHOM O0'b€M 6YPOBBIX PAOOT NPUXOAUTCS HA
CKBaKMHBI T1I0 JJOOBIYE Ia3a.

Ha 1 auBaps 2014 ropa 3KCILIyaTALMOHHBIN (DOH/L
CKBa’KMH YBEJIUYNIICS 110 CPABHEHMUIO C 1 SHBapA
2013 ropa Ha 2,3 ThIC. equHHUI (+1,5%) 10 152 THIC.
CKBaXMH. HepaboTaoniuit (pOH/ CKBAKUH COCTABHUII
12,9% OT 3KCILIIyaTallMIOHHOT'O.

B 2013 rogy (poH/1 CKBAXKUH, AAIOUIUX IIPOAYKIIHIO,
YBEJIMYMJICA HA 4,7 TBHIC. CKBAXKHH (+3.3%) 110
CPaBHEHUIO C ickabpeM 2012 rojia, 4To onepexaeT
TEMII POCTA IKCILIYATAIIMOHHOIO POH/1a HA 1,8%.

B 2013 rogy Ha HOBBIX MECTOPOXICHUAX BBEICHO

553 nOOBIBAIOIINX CKBAKHHEL JOOBITO 37,2 MJIH T
HedTU. ITPOXO/IKA B KCIIYATAIIMOHHOM 6YPEHUN
cocTtaswia 1,7 MyiH M. Hau6oIbI1yIO OO B OOIIEM
06'bEME TIOOBITON HA HOBBIX MECTOPOXACHHUAX HEDPTU
3aHUMAET «POCHEPTH», TUAEPOM 110 IIPOXOJAKE B
3KCILTYAaTAlIMOHHOM OYPEHUM U BBOJY JJOOLIBAIOIUX
CKBaXMH ABAeTCA «CypryrHe@Teras».

TakuM 06pa3om, HOJBE UTOT I'-H [aTyHOK, 711
HOJJICPKAHMS YPOBHS JOOBIYU HE(PTAHBIE KOMIIAHUHU
BBIHYK/ICHBI PA3Pa6aThIBATh HOBBIE MECTOPOXK/ICHUS,
B CBSI3U C Y€M OO'bEM OYPOBBIX PA6OT B OIIMKANIIINE
oAbl 6yJIeT PaCTU. BBHIy TOrO 4TO pa3paboTka
HOBBIX MECTOPOXKJEHUI OOXOAUTCS JOCTATOYHO
JIOPOTO, HEPTAHBIE KOMIIAHUY OBBIIIAIOT
3(pPEKTUBHOCTD UCHIOIB30BAHUS ICHCTBYIOMUX
MECTOPOXKICHUU.

Hcnamuyp PaTxyTAUMHOB, CTAPIIUN CIIELIUAIUCT
OT/IE€/Ia XUMUYECKUX PEATEHTOB JIJIs1 OypEHUS
KOMMaHUU «[IDOMBINIJIEHHAS XUMHUS> (BXOAUT
B 'K «<MUPPHKO»), pACCKA3AJI O PELIEHUAX A1
NPEJOTBPALIEHNA OCIO)KHEHUH B BU/JIE OCBITIEHN
Y1 OOBAJIOB. Perenne KOMIaHUM — IPUMEHEHNE
cucTeM 6ypOBBIX PACTBOPOB Algypo, pa3paboTaHHBIX
I'K «MUPPHUKO» IPU YYACTUU BEAYIIUX HAYYHO-
UCCJIEJOBATENBCKUX U OOPA30BATEIBHBIX
UHCTUTYTOB Poccuu.

ITapTHEPOM KOMITAHUH SIBJISICTCS
«A3TexIpHUIIJINHT», 3aKYIAIOMUN Y «[ IpOMBIIIIIEHHON
XUMHH» OKOJIO 80% OT OOLIETO OO6'bEMA IPOLYKITUU.
OcranbHble 20% COCTABIIAIOT YTKETIUTEN
U ITIMTHOIIOPOIIKH, KOTOPBIE TOCTABJIAIOTCS
HETOCPEICTBEHHO C 33BOJIOB-U3TOTOBUTEIEH,
pacckasan AHaTromuu PUpCcoB, HAYAIbHUK
JENapPTAMEHTA IO OYPOBBIM PACTBOPAM
«A3TexIpUIIUHT.

INoab0op XUMHUYECKUX MTPOAYKTOB JIJIA
HCIIOJIb30BAHUS B TEXHOJIOTUAX HEPTEOTIAUN
IUTACTOB — BA’KHAS U OTBETCTBEHHAS YACTh ITPOLIECCA
HedTenoopun. 1o cs10BaM HAYaJIbHUKA OT/IE/IA
YBEMUYEHN A HEPTEOTHAUN IJIACTOB UHCTUTYTA
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«TatTHUITWHEMTH> KOMIIAHUU <[aTHEPTD>

MapaTta AMEpPXaHOBA, 60JIbIIAS YACTh KPYITHBIX
HEPTAHBIX MECTOPOXKACHHUI HAXOIUTCS HA TTO3JHEN
CTaJJUH1 PA3PaAOOTKH, KOTOPAS XaAPAKTEPU3YETCS
MNOCTENEHHBIM CHHXKEHUEM JOOBIYH HEPTHU, TOITOMY
pa3paboTKa ¥ paCIIUPEHNE IPUMEHEHHU METOIOB
YBEJIMUYECHUS HEPTEOTAAUU ABIIACTCA BAXKHONU
COCTABJISIIOUIEH JJ11 CTAOMIN3AIINU JOOBIYM HEPTHU.
XHUMHUYECKUE METO/IBI B 3aPYOEKHOI TUTEPATYPE, KAK
MPABUJIO, AEJISATCSA HA HECKOJIBKO I'PYIII IO XaPAKTEPY
MIPUMEHSAEMOTO AT€HTA: ITIOJIMMEPDL, IOBEPXHOCTHO-
akTuBHBIE BemecTBa (ITAB), me109HOEe 3aBOJJHEHHE,
3aKA4YKa 3MYIbCUI, KOMOMHHPOBAHHBIE METO/BI C
HCIIOJIb30BAHHEM KOMILJIEKCA PEATEHTOB U [IP.

B xoMmmanuu «I'aTHE(MTH» CYIIECTBYIOT PA3/INYHBIE

O HATIPABJIEHUIO BO3JEUCTBUA HA IIACT METOABI
YBEJIMUEHUS HEPTEOTAAYUN, B KOTOPBIX UCIIOIb3YIOTCS
JIAHHBIE PEATEHTHL

I'-H AMepXaHOB O3BY4MJI UTOI'Y IIPUMEHEHUA
(PU3UKO-XMUMHUYECKHUX METOJIOB YBEJIMUECHUA
HEPTEU3BICUEHNUSA HA MECTOPOXKACHUAX «[aTHEDTH.
3a 6omee uem 40 JIeT peaTu30BaHO 63 THIC.
MEPOIPHUATUI, 32 CYET KOTOPBIX ITOTYYEHO HoJiee
95 MitH T He(PTH. [IpUMEHEHNE METOJIOB YBEJIMYECHUA
HEPTEU3BICUEHUSA CTTOCOOCTBOBAJIO YAEPKAHUIO
O6BOJTHEHHOCTH OTOMPAEMOI NPOAYKIIUH HA YPOBHE
OKOJIO 85% U COXPAHECHUIO IcOUTA HE(PTH HA YPOBHE
cBblIIE 4 T/CYTKU. JOJIS1 JOTIOJIHUTEIBHON TOOBIYN
HeTH 32 CYET IPUMEHEHUS (PU3UKO-XUMHUYECKUX
METOMIOB YBETMYEHUA HE(PTEUIBICUEHUA OT BCEH
JIO6BIYN HE(PTH KOMITAHUU «IaTHEPTH> COCTABISIET
ooee 23% (Tekyuias).

O NIpOAYKIIMM HEMELIKOU KoMNaHUU Evonik
Industries 1151 HepTEROOBIYN U HEPTENIPOMBICIIOBOH
XVMHH PACCKA3aJ1 ApKaanit Mai3e b, TEXHUYECKHUH
ckayT (pernoH Esporia). KoMnanus akTHBHO BBIXOAUT
Ha POCCUMICKUU PBIHOK, IIPEJIArast MHOXECTBO
peteHuit B 061aCcTH 6ypPEHMS, B YACTHOCTH, OYPOBbIE
PacTBOPBI HA OPIraHUYECKOM OCHOBE (MMEIOT
YJIYUIIEHHBIE CMA30YHBIE X PEOJIOTUYECKHUE CBOMCTBA
U [TOBBIIIEHHYIO TEPMUYECKYIO CTAOUIBHOCTD). TaKKe
KOMITAHH A IIPOU3BOJUT MHIMOUTOPBI OTIOKEHNI
napaUHOB U IA30BbIX TUAPATOB, KOMIIOHEHTHI JIJ15
UHI'MONUTOPOB KOPPO3HH, SMYJIBI'ATOPOB U JOOABKU
JUIA TIOBBIIEHN A OTAA4H IIACTA.

IMpencrasurens Taznpom BHUWTA3» Azamar
I'arilapoB paccKa3asi 00 OIbITE IPHUMEHEHU S
KATHOHHOI'O OypPOBOI'O PACTBOPA HA CKBAXKHUHE Ne 930
Acrtpaxanckoro 'MK.

OTpaboTaHHbIE HEPTENPOLYKTHI BOIIUIN B
MIPHUOPUTETHBIIN IEPEUYEHb TOBAPOB, COITIACHO
KOTOPOMY Oy1yT (POPMHUPOBATHCS HOPMATUBbI
yTUunn3arun. O6 3ToM coo6mu BiaagumMup AneHITUH,
4JIeH KOMUTETA IPUPOJOIIOIB30BAHMS U SKOJIOTUU
MOCKOBCKOH TOPI'OBO-TIPOMBIIIICHHOM I1aJIATHI.

Ha COBpEMEHHOM 3TAI€ OIHA U3 OCHOBHBIX
33124 HE(PTEra30BOM OTPAC/IHN — IOAACPKAHNE
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JOCTUTHYTOI'O yPOBHSA J0ObIYU HE(PTHU. IT0 ci1oBaMm
AnToHa IIIUITKHMHA, MEHE/XKEPA IO ITPOBIKECHUIO
IIPOAYKTOB 11 HE(PTEra30BOro cekropa OXK
<YPaJIXHMM», 3T 33/1a494 PEIIAETCA 3d CIET OypEeEHUA
HOBBIX CKBA>KUH U MHTEHCU(PUKAIITUN PAOOTHI
craporo ¢onaa. [Tocnennee 06CTOATENLCTBO BEAET
K YBEJIMUEHUIO YHCJIA TEKYIUX U KATTUTAJIbHBIX
PEMOHTOB CKBaXXUH. Hanbosee BaXXHYIO pOJib B
IIPOLIECCE PEMOHTHBIX PA60T UTPAIOT XKUJAKOCTH
mIymeHus. X HayYHO 0O60CHOBAHHBINA ITOAO0D
06€CIEYnBACT NPEAYIPEXKICHUE TAKUX OCTIOKHEHU,
KaK IOIJIOUIECHU S, HE(PTETa30IPOSIBIICHUS,
ArpeCcCUBHOE KOPPO3MOHHOE BO3/IEMCTBUE HA
BHYTPHCKBAKMHHOE 000pyAoBaHuE. OCOO0€ MECTO
CpEeY JKUJKOCTEH ITIYIIEHUS 3aHUMAIOT TSIXKEJIbIE
paccoiibl 6€3 TBEP/IOU (Pa3bL

VX MIUPOKOE MPUMEHEHME OOYCIOBIEHO
CTPEMJIEHHEM OOECIEYUTh MAKCUMAIBHOE
COXPaHEHME KOJUIEKTOPCKUX CBOMICTB TPOJYKTUBHBIX
IUIACTOB, XaPAKTEPHUZYIOUIUXCS BBICOKUMU
Jasnenuamu. B 2013 rony Ha Kuposo-YenenkoM
XUMHUYECKOM KOMOMHATE OXK «Vpaaxum» Ha4aia
MIPOU3BOJICTBO 6E3BOHOIO HUTPATA KAJIbIUS

JUUI He(pTerazoBon ceprl. HuTpar Kanblus
ABJIAETCSI KOMIIOHEHTOM TEXHOJOTMYECKHUX
JKHUJIKOCTEN INIYIMIEHN ITPU 3AKAHYUBAHUU U
KaIIHUTAJIBHOM PEMOHTE CKBA>KHUH, KOMIIOHEHTOM
JUIS TIPUTOTOBJIEHUS 6YPOBBIX PACTBOPOB HA BOJIHOM
U YITIEBOLOPOAHOIM OCHOBE. OH TAKKE ABJIACTCSA
JIEMIEBBIM U 3(P(PEKTUBHBIM BOCCTAHOBUTEJIEM
IUIOTHOCTH PACCOJIOB XJIOPUIOB, G POMU/IOB, B
TAMIIOHAXKHBIX PACTBOPAX UCTIONB3YETCS KAK
YCKOPHUTENDb CXBATBIBAHUSA [IEMEHTA U UTHTUOHUTOD
KOppO3uH. HU3KHI IPOLIEHT HEPACTBOPHUMOT'O
OCTATKA rAPAHTUPYET COXPAHEHUE KOJUIEKTOPCKUX
CBOICTB IPOAYKTUBHOIO IJIACTA. birarogaps
HEBBICOKOMY COAECPKAHUIO HUTPATA AMMOHU S
JIOCTUTAETCA HU3KASI KODPO3UOHHAS AKTUBHOCTD
pacTBOpa HUTPATA KaJIbLMA. PacTBOp HUTpaTa
KaJIBIIUSI UMEET HU3KYIO TEMIIEPATYPY 3ACTBIBAHUSA,
4TO JAET BO3MOKHOCTD UCIIOJIb30BATD €I'0 B
ycnosusax Kparinero Cesepa. MHruoupyomnye
CBOIMCTBA KAJIBIIUA IO OTHOIEHHUIO K ITTHHUCTBIM
IOPOJAM, XOPOIIAs PACTBOPUMOCTD B XOJIOLHOM
BOJIE, 9KOJIOTUYECKASI OE30IIACHOCTD — 9TU CBOKCTBA
MOJIOKUTEJIBHO XAPAKTEPUIYIOT HUTPAT KAJIbIUSA
KAaK KOMITOHEHT JKM/IKOCTEN I IIEHU A, OY POBBIX
PacTBOPOB.

DPPEKTUBHBIE PEATEHTHI 151 OOPBOEI C
HAO0YXaHHUEM IVIMH U INIMHUCTBIX CJIAHIIEB IIPEJCTABUI
TEXHUYECKUM criennanuct «bITH MHTepHamH»
ITasesn JIapruOHOB. XTOpHJ, TPUMETUIAMMOHUSA —
NPOAYKT XUMHUYECKOM PEAKIINN COJIAHOUN
KHUCIOTBI, TPUMETUIAMHUHA U OKHUCH 3THUJIEHA.
SBIETCS CTAOUIN3ATOPOM IVIMH IIPpU Oy pEHUU
U ITTYIIEHUH CKBAKHMH, 4 TAK)KE IIPUMEHSAETCSA
KAaK KOMITOHEHT JKH/IKOCTH, UCITOJIb3yEMOI



PU TUPABINYECKOM Pa3pbIBe I1acTa. Ero
MNPEUMYIIECTBA — BBICOKAA 3(P(PEKTUBHOCTD IPU
UCIOJIb30BAHNH, HETOKCUYHOCTb, 9KOJIOTUHYHOCTD
U1 6HOPA3IATAEMOCTD, COBMECTHMOCTD C
OOJNBIIMHCTBOM JJOOABOK K OYPOBBIM PACTBOPAM.
Xn0opua TPUMETHIAMMOHUS ABJISETCS AKTUBHBIM
BEIIECTBOM, MOXKET IIPUMEHATBCS B JIIOOBIX
OKDPY>KAIOIIUX YCJIOBUAX U HE KPUCTAJIIU3YETCS
MPU UCTIOJIb30BAHUH B PACCOIAX IPU HU3KUX
TeMmIieparypax (e 3amepsaet npu T <-30 °C). Taxoxe
r-H JIapUOHOB PAaCCKA3aJ IPO CYIb(PUPOBAHHBIN
ac(anbT, KOTOPBIX MOKET UCIIOIb30BATHCS B
OYPOBBIX PACTBOPAX KAK HA BOJHOU, TAK 1 HA
YIVIEBOAOPOIHOU OCHOBE.

HavaJbHUK OT/IENIa TPO/JA’K HEOPTAaHUYECKOM
XUMHH XUMHYECKOTO 3aB0Oa UM. JL.A. Kapriosa
Hpuna l'arapuna pacckasasna o IPUMEHEHUN
NPOAYKIIUH KOMITAHHHU B HE(PTECEPBUCE.
[IpennpusaTye BBITYCKAECT 60s1ee 40 HAMMEHOBAHUT
XMMUYECKON IPOAYKLIUN TEXHUYECKOM,
PEAKTUBHOII U (PAPMAKONIEMHON KBATN(PUKALINA,
WHTUOHUTOPBI KOPPO3UU U COJIEOTIIOKEHNUH
BOIOOOOPOTHBIX ITUKJIOB, GUOITUJHOE CPEACTBO.
KoMmnaHus NpOU3BOJUT TAKUE PEATEHTHI 1T
HEPTEra301006bIBAIOMENA ITPOMBIIITIEHHOCTH, KK
XJIOPUCTBIN KAJIBLU, CYIBb(MUT U TUOCYIb(MAT
HATPUA, CWIAKAT'EJIH, CYIb(paT HATPUA, CyabdaT
MAarHus, TUPOCYIb(PUT HATPUS (METAOUCYIbHUT
HATPUsL), OMOLIN/T U AJTIOMOCHJIMKATHBIHN 47ICOPOEHT
AC-23011I 151 peresepany OTPpa0OTAHHBIX MACEL.

ITo nToramM NponuIOrogHeN KOH(PEPEHITUN CTAIO
O4YEBU/IHO, YTO POCCUHICKASI HEPTEAOOBIUA CEPBE3HO
3aBUCHUT OT MTHOCTPAHHBIX HE(PTECEPBUCHBIX
KOMITAHUH, KOMMEHTUPYET AHACTAC [ATYHOK. YKe
Torja komnanusa CREON Energy o6parnia BHUMaHUE
YYaCTHUKOB PBIHKA HA HEJOITYCTUMOCTD IOJOOHOMN
cuTyanuu. OCOOEHHO 3TO KACAETCS Pa3padOTKU
HOBBIX MECTOPOX/ACHUN BocTouHOM CHbupH,
JanbHero BoCcToKa 1 ApKTUYECKOT'O MIeIb(da.

«B cBeTE BCErO MNPOMUCXOAAIIETO MBI IIPHU3BIBAEM
poccurickue HeTAHbIE U HEPTEJOOBIBAIOIINE
KOMITAHUH YIETUTH OCO60€ BHUMAHHE PA3BUTHIO
TEXHOJIOTUH, UCTIOIb3YIOIINXCA IIPU PA3PAOOTKE
MECTOPOXKIEHHUN 1 JOOBIYE YITIEBOAOPOSHOIO
CBIPBS, — PE3IOMUPYET I'-H I'aTyHOK. — PazBuTne
OTEYECTBEHHOT'O HE(PTECEPBUCA U IIPOU3BO/ICTBO
HEOOXOAVIMBIX JIJIs1 HETO IIPOAYKTOB HA JIAHHBIH
MOMEHT HEBO3MOKHO 6€3 KOMIIEKCHOH ITOA/ICPXKKH
rocyzaapcrsa. Heo6xoqumo Ha BBICIIIEM YPOBHE
yBEJIUYUTh 06’ beMbl (prHaHCHpOBaHus1 HUOKP

B ATOI1 O6JIACTH, A TAKIKE CTUMYINPOBATH
He(TErazoBble KOMIIAHNH HCIIOIb30BATh
MPENMYIIECTBEHHO POCCUICKHME TEXHOIOT UL

B IpOTUBHOM CJTy4dae BO3MOKHO OOITee CHUXKEHNE
JIOOBIYN HE(PTEKOHICHCATHOT'O ChIPbA U, KaK
CJIE[ICTBUE, — CTPEMUTE/IBHBII CT1a/] B SKOHOMUKE B
LIEJIOM>.

9-1 MexpyHaponHas
HAyYHO-IIPAKTIYeCKas
KOH(MepeHITsI
«CoBpeMeHHbIE
TEXHOJIOT N
KaIINTa/IbHOI'O
PEMOHTA CKBaKVH
M ITOBBIIICHNM A
HedTeoTHauM
IIJTACTOB.

[ lepcriekT1BbI
pPa3BUTIA»

-1 MeXIyHApOHA HAYYHO-IIPAKTHYECKAS

KOH@epeH1rA «COBPEMEHHBIE TEXHOJIOTHH

KAIMUTAJIbHOI'O PEMOHTA CKBAKMH U ITOBBIIICHUS
HEPTEOTAAUH ITACTOB. [ IEpCIIEKTUBBI PA3BUTHS>
npoxoaunaa ¢ 12 no 17 mas B ropojie-Kypopre I'eieH>KHUKe.
OHAa COCTOANACh B PAMKAX ITPOEKTA «<HEPHOMOPCKHUE
He@TEra30Bble KOH(MPEPEHIIUN», OPIAHU3ATOPOM KOTOPOT'O
ABJIAETCS HAYYHO-TIPOMU3BOJCTBEHHAA (prupMa «HUTHO».

B orene dIpuMOpbe» COOPATUCH PYKOBOAUTEIU U
BEAYIIUE CIIEIUATUCTEI HE(PTEra30/100bIBAIONINX U
CEPBUCHBIX KOMITAHUY, IPEJNIPUATHS — IPOU3BOAUTEN
OPOAYKIIMU JIJIST HE(PTErA30BON OTPACIIH, 4 TAKXKE HAYYHO-
UCCJIEJOBATENBCKUE U POEKTHBIE OPraHu3anuu Poccun.
CHOHCOPOM KO(pe-6pENKOB Ha 3TOM (POPYME BBICTYITUIO
00O «3upakc».

IToBecTKAa AHSA pabounX 3aceAaHUN (POPyMa BKIIOYAIA
B C€O0s JOKIA/Ibl, KPYTIJIBIE CTOJBL, 4 TAKXKE MIPE3EHTALINHA
TEXHOJIOI'MH, HOBOT'O OOOPY/JOBAHU A, MATEPUAJIOB U
XUMUUYECKUX peareHToB. Pabouas armocdepa popyma
CIIOCOOCTBOBAIA KOJJIEKTUBHOMY PEIIEHHUIO 1IEJIOTO PAa
AKTYaJIBHBIX 33124 HE(PTETA30BOI OTPACIIH.

COCTAaB Y4aCTHUKOB KOH(PEPEHIINH OBbLI IIPEACTABIEH
TAKMMU HEPTETA30400BIBAIONUMH KOMITAHUSIMHU, KAK
OAO «HK «PocuedTb», OAO I'a3nmpom»,

OAO «CyprytHedrerasz», OAO AHK «bamnedTh»,

OAO d'asnpoM HePTH», OAO «OpeHOYypruedTh»,

00O «PH-TITypHedTeraz», OO0 «HIpKyTCKasg HE(PTAHAA
KoMIaHus», OO0 «PH-IOranckuedreras» u ap. B padore
(opyMa IPUHUMAIU YYACTUE BEAYIIUE CIIEIUATIUCTBI M-I
SWACO, d1lmomobep:xke», OO0 «3upakc-Hedrecepsuc»,
00O «Heprecepsucr», OOO JIUTL Hedreornagar,

OO0 YK «TaroypHEDTH> U APYIUX CEPBUCHBIX
KOMIIaHWI. HaydHO-MCCIe10BaTENbCKUE U ITPOEKTHBIE
OPraHU3al MU OBLJIN IPEACTABJICHBI crienaaucramu OO0
JTYKOMJI-UHKUHUPUHT», OO0 «THOMEHCKUI HEQTAHOL
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Hay4HbII HEHTP», OAO «CeBkasHUIIMras» u n1p. bonbmon
UHTEPEC K (POPYMY NPOSABUIN KOMIIAHUH-TTIPOU3BOAUTEIN
060PYJOBAHUA U XUMUYECKON TPOAYKIIUU

OO0 «HITD Takep», OO0 «3upakc», A0 «OMK»,

OO0 HTTI3 UnxkUHUPUHT>, OO0 «TI «BKO»,

OO0 «MeTamn Ban Pyc», 3AO <TEKKHOV» u z1p.

B HOMuHAn Y JIydYIIHuH JOKIAL JHA> OTMEYECHBI
CJI€AYIOLIHE BBICTYILICHH A:

» Texnosnoruu PUP/OBIIL, npumensemsie B OOO «PH-
IOranckuedreras». Joknaguuk [Tasen HImenes,
HAYAJIbHUK CEKTOPA OIITUMU3ALIUN PE3EPBYAPOB
VIpaBJieHUs TOBBIIIEHUS TPOU3BOAUTEIBHOCTHA
pesepsyapos u I'TM OOO «PH-FOranckuedreras».

* Hoserimmue TEXHONIOTUH OIIOKUPYIOINX COCTABOB IIPH
nposejeHuu TKPC. Joknagunk EBrennit Yymaxkos,
PYKOBOAUTEND HANIPABAEHUA [ IpOAYKTUBHOCTD
CKBaXXUH» M-I SWACO A Schlumberger Company.

e OnpepeneHue OIITUMaIbHOI'O HACHIITHOI'O BECA
npomnnanTa. [Togdbop PpakImOHHOIO COCTABA
MIPOMIIAHTOBOY ITAYKU UCXO/IS U3 I'€OJIOTUYECKUX
YCJIOBUU CKBAKUHBL JJOKIaguMK MakcuM Eropos,
BEAYIIUIA CIELUAIMCT 10 PEAJIM3ALMU [IPOIIIAHTOB,
OOO <«Toprosslit JoM «BKO».

AKTHUBHOE y4aCTHE B PAO0OTE KOH(MEPEHITUH TPUHSATT
MU3BECTHBIA B HEPTETA30BOM OTPACIIU CIIELTUATIACT —
npodeccop, AOKTOP TEXHUYECKUX HAYK AHATONNH BynaTos.

IIpodeCCUOHANTBHBIN UHTEPEC AyTUTOPHUH BBI3BAJI
JIOKJIAJ], HOATOTOBJICHHBIH dKcriepTaMyu OO0 «TIOMEHCKUI
He(MTAHON HAYYHBIN LIEHTP>» AHJpeeM JIBITKUHBIM 1
IOpuem 3emMoBbIM. B HEM OBLIIN TOJPOOHO PACCMOTPEHBI
Pa3IUYHBIE METOABI OT PAHUYEHH S BOJOIIPHUTOKOB B
CKBAKMHAX, 4 TAKXKE CTENEHU NX 3(P(PEKTUBHOCTU.

He meHee copepKaTeIbHbIM ObLIO BBICTYILIIEHHE

unskeHepa punuana OO0 JTYKOMJT-MHAXUHUPUHT»

«KoranpiIMHUITMHedTh> EeHBI ATYypeeBot. Temon

€€ TOK/Ia/4a CTanu TexHoaoruu I'PI1 g pa3mmaabix

T'€0JIOrO-IIPOMBICJIOBBIX YCJIOBUI KPYITHBIX HE(DTAHBIX

OO'BEKTOB, HAXOJSAIIUXCS HA ITIO3/JHEN CTA/IUU Pa3pa00TKY,

paccMOTpeHHBIE HA TpuMepe 1n1acTa BB8 TTOBXOBCKOIo

MECTOPOXKIEHH . BBICOKYIO OLIEHKY YYaCTHHUKOB IOJTYYHJI

JOKJIa7 AHHBI Ka/IEHKOBOH, ITIOCBAIEHHBIN Pa3pa00TKE

WHI'MOUTOPOB BBICOKOTEMIIEPATYPHOMU KOPPO3UH JJIA

HU3KOYIVIEPOAUCTBIX CTAJIEN B COITHOKHUCIIOTHBIX CPENAX.

B paMKax KOH(PEPEHIIUU COCTOATIOCH OTKPBITOE
3acelaHue KPyIioro cTosa. Ero OCHOBHOM TEMOM
CTAJIM KPUTEPHUU U METO/IBI OLIEHKH 3(PPEKTUBHOCTH
paboT MO KAMKUTATbHOMY PEMOHTY CKBAKHUH U
MOBBIIICHUIO HEPTEOTAAYH I1JIACTOB. MOJEpaTOpaMu
JAAHHOI'O MCpOHpI/IHTI/IH OBLIU SKCHCpT I1O ITOBBIMICHM IO
HedTeoTgaun 1171acToB OO0 «TIOMEHCKUN HEPTIHOM
HAY4HBIA LeHTP» AHIpen JIBITKUH U I'eHEPAIbHBII
nupexrop OO0 «HIID «Hutno» Bsuecnas CTpOraHoOB.

B paMKax 3acelaHus KPYIVIOI'O CTOJIA BBICTYIINJI UHKEHED

OO0 HIT® «Hutno» AMuTtpuii CTpOraHOB, KOTOPBIH

MPEJIOKUII CBOM B3IVIAJ] HA IIPO6JIEMY (POPMHUPOBAHUA

Ce0eCTONMOCTH PabOT NOAPALUNKA U €€ 3aBUCUMOCTD OT

KOHEYHOI'O PE3YIbTATA.

B cBOOOAHOE OT pabOYUX 34CEIAHUM BpEM S
TPAJAUITMOHHO COCTOSITTUCH TYPHUPBI IO MUHU-(YTOOITY,
OUIbApAY U 60YJIMHTIY. PE3y/IBTATOM 3THUX BCTPEY CTAIU
XOPOILIEE HACTPOEHUE U 3APsA], SHEPI'UH I Oy 1yIIeH
PadoTHL.
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B Ydumckom
TOCYIapCTBEHHOM
HeDTSHOM
TEeXHIYeCKOM
YHUBEpPCUTETE
IIpoIliljia epBas
KOH(epeHIV s TI0
HedTecepBuUCy

AYYHO-TEXHHYECKAS KOH(PEPpEHI NS,

rposesieHHast 16 anpesst 2014 roga COBMECTHO

He(TECEPBUCHBIM XOJJIMHTIOM «banHedTh-
CepBUCHBIE AKTUBBI> M ydeHbIMU YIHTY, cTana
3HAYUMBIM COOBITHEM HEPTETA30BOI OTPACIN
Pecniy6mmky BamkopTocTaH. B COOPHUK JOK/IAI0B
OBLIO IPEACTABIEHO NOpsKa 170 padoT, KOTOPBIE
MOYKHO OBIJIO OOCYANTD HA YETBIPEX CEKIUAX B PAMKAX
MEPONPHUATHUSL.

OTKphIBasg KOH(pepeHuuIo, pekrop YIHTY
AM. ITaMMa30B CKa3aJL: «MbI O6CYAUIIN IPOTPAMMY
COBMECTHOI pabOTBL DTa KOH(PEPEHITUSA — BAKHBIIN
IIar B PEMEHNY HACYIIHBIX ITPO6IIEM OOIUMU
YCHUIIUSAMID.

T'OCTH OTMETU/IN BBICOKUI YPOBEHB IMTOATOTOBKH
MepONpUATHAL. «OTPATHO, YTO B KOH(PEPEHITUU
MIPHUHSIN Y9ACTHUE BCE PyKOBOAUTEIH
He(PTECEPBUCHOTO XOJJIMHIA X HE(PTAHOTO
YHHBEPCUTETA, BKIIIOYAs PEKTOPA, IPUYEM HE TOJIBKO B
LIEPEMOHUH OTKPBITHSA, — IIOJIEJIUIICS BIIEYATICHUAMU
JUPEKTOP JEMAPTAMEHTA OOECIIEYEHUSA
HedrecepBUCHBIMU yearyramu OAO AHK «bantnedTb»
IOpurt Hekunenos. — KondepeHnnus 6b11a
MHOTI'Oy POBHEBOM M MHTEPECHOM KaK IS CTYEHTOB,
ACIIUPAHTOB, TAK U JJI IPOU3BOJCTBEHHUKOB,
IPO(MECCUOHAIBHBIX HEPTAHUKOB. ECTh TOXKETaHNE
CJIEYIONTYIO KOH(PEPEHITUIO TPOBECTU COBMECTHO,
B€JIby HAC €JUHAA 11€JIb — BBIABICHUE JIYYIITNX
CHELNATIUCTOB U PA3PA0OTOK.

BosnbIyio nonb3y A1 ce6d U3BIEKIN YCTPOUTENH.
KOMMEHTHPYET 3aMECTUTEND TEHEPAIIBHOI'O
auperTopa xonauHra «<bHCA» 1o mponsBoaCcTBy
Hropp MainblieB: «<KOH(pEepEHIINS ITOKA34J1d, YTO €CTh
MOJIOZIBIE CBETIIBIE T'OJIOBBI KAK CPEIU CTYAECHTOB, TAK U
CpeAr HAINUX COTPYAHHUKOB. OHM AKTUBHO YYACTBYIOT,
CHOPAT € IPOPECCOPAMH, JOKAZBIBAIOT CBOIO
[IPaBOTY. 3HAYUT, POCCUIICKHI HEPTECEPBUC OYAECT
Pa3BUBATHCA. A HAIIM COTPYAHUKH YEPE3 F'OJL JOJIKHBI
OyyT IIOKA34Th, KAKUX PE3YJIBTATOB JOOUIVICH B
PE3yIbTATE BHEAPEHUA CBOUX HJIE.

O1LIEHUB BOCTPEOOBAHHOCTD KOH(PEPEHITNHN U
PE3YIBTATHI €€ PAOOTHI, OPIAHU3ATOPHI PEMITHIN
CIENIATb MEPOIPHUATHE PETYIAPHBIM.



Anxkema «Bpemenu Koamioounza»
Coiled Tubing Times Questionnaire

Pecnonoenmam 6oy npeoroncenst ciredyroujue 60nPocsyL:

1. TIpodunb feaTebHOCTH Bameil KoMIaHuu (He(PTEra3og00bIBAIONIAsd, HE(PTEra30CEPBUCHAST, KOMITAHUS —
IIPOU3BOAUTENB OOOPYJOBAHUSA, HAYYHO-UCCIEJOBATENBCKASI CTPYKTYPA, BY3, JPYTO€).

2. Kaxk gaBHO Bbl 3HaeTe s)xypHaII «Bpems KOITIOOUHTIA»?

3. «BpeMs KOITIOOMHI'd» MO3UITMOHUPYETCS KAK XKYPHAJ O BBICOKOTEXHOJIOTMYHOM HE(PTETA30BOM CEPBUCE.

IToz BBICOKMMHU TEXHOJOTUAMH HE(PTETA30BOTI'O CEPBUCA IPUHATO HOHUMATh KAK MUHUMYM KOJITIOOUHT U I'PIT.

Kaxkwue ele TeXHOIOIrNM HE(PTEra30BOIO CEPBUCA BbI ObI OTHECIH K KATETOPUU BBICOKHX?

O KaKUX TEXHOJIOT'HSAX HEPTETA30BOIO CEPBUCA BaM XOTEI0CH ObI IPOYECTD B JKYPHAJIE «BpeMsi KOJTIOOMHTA»?

Kakue BbICOKHE HE(PTECEPBUCHBIC TEXHOJIOT MM UCIOIB3YIOTCS HA Baliem npeanpusTun?

Kakue KOITIOOMHIOBBIC TEXHOJIOTUH HAUOO0JIEE BOCTPEOOBAHBI B PETHOHE (-4X) NIPOBEJICHUS paboT Baen

KOMIIAHUM?

7. Kakue yHUKanbHBIE PA60THI BaM 1 BammMm KOJeram y/1aBajsoCch NPOBOJUTD?

8. MurepecHa 11 Bam TEXHOIOT U KONTIOOUMHI'OBOT'O OypeEHUA?

9. HHTepecHa i Bam ruiponecKoCcTpyrHas nepgoparnus?

10. MaTepecHo u Bam paguasbHOE BCKPBITUE I1J1ACTA?

11. Kak, o Bamemy MHEHHIO, LIEIECOOOPAZHEE JOCTABIATD T€O(PUINIECKUE TTPHOOPHI B TOPU3OHTANBHBIE CKBAXKUHDL:
€ HOMOMIBIO CKBAXKUHHOT'O TPAKTOPa Unu nocpeacrsom F'HKT?

12. TIpumenseT 11 Bamra komnanusa rexnonoruio I'PIT? Eciau ga, To kakue Bubl I'PTT a(h(EKTUBHBI HA CKBAKMHAX
Bamero pernona?

13. Kakue Texnonoruu ITHIT sBisttoTcs, 1o BameMy MHEHHIO, HANOO0IE€ AKTYaJIbHBIMH HA CETOJJHSAIITHUN JICHB?

14. Kakue Texnonoruu I[THIT 6yayT Ha MUKE BOCTPEOOBAHHOCTHU B Oirkanmer (5—10 JIeT) NepCreKTuBe?

W R

The following questions were asked:

1. Business profile of your Company (0il and gas producing, oil and gas servicing, equipment manufacturing company,

research and development company, university/institute, other variant).

How long have you known Coiled Tubing Times Journal?

Coiled Tubing Times positions itself as a Journal about high-tech oil and gas service. High-tech oil and gas service

technologies include at least coiled tubing and hydraulic fracturing technologies. What else can be considered as

high-tech oil and gas service technologies?

About which oil and gas service technologies would you like to read in Coiled Tubing Times Journal?

Which high-tech oilfield service technologies are used in your Company?

Which coiled tubing technologies are in demand within the area of your Company’s activity?

Were there any unique operations that you and your colleagues managed to perform?

Are you interested in coiled tubing drilling technology?

9. Areyou interested in hydraulic jet perforation technology?

10. Are you interested in radial drilling technology?

11. In your opinion, what is the rational technique of logging tools conveyance into horizontal wells: with the use of
downhole tractors or coiled tubing?

12. Does your Company use hydraulic fracturing technology? If the answer is yes, which hydraulic fracturing types
are effective in your region?

13. In your opinion, which EOR technologies are of vital importance today?

14. Which EOR technologies will be in demand in the near term (5—-10 years)?

Nl

O N oWk

Muxaua PAKUTHH, BE/TyITHI IeODU3UK Michael Rakitin, Lead Geophysicist, Monitoring
otaena MoHnutopura, OO0 JTYKOMJI- Department, Lukoil-Nizhnevolzhskneft, LLC
HuxHEBOJKCKHEDTH>

1. Oil and gas producing.
1. HedrerazonooOuiBaromiasi. 2. Since 2013.
2. C2013 ropa. 3. Logging-while-drilling (LWD) technologies.
3. Kaporax 6ypenus (LWD). 4. About LWD technologies and production logging
4. O xaporaxe 6ypenus (LWD) u III''i in horizontal wells.
TOPU3OHTAJIBHBIX CKBAJKHH. 5. LWD technologies, production logging in
5. Kapotax 6ypenns (LWD), ITT'Y1 TOpU30HTATBHBIX horizontal wells, fiber optic technologies, etc.
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CTBOJIOB, OIITOBOJIOKHO U JIP.

Het nngopmanun.

C KOJITIOOGMHI'OM [TOKA ONBITA PAOOTHI HET.

HWurtepecHa.

9. HMurtepecHa.

10. UnTepecHa.

11. B 3aBUCHMOCTH OT Pa3HOI'O PO/iA YCIAOBUI.

12.TIOKa K 3KCIUIYaTALMOHHBIM CKBAXKMHAM HE
TIPUMEHSIUN.

13. Het nocTaTo4HON HH(POPMAIIHH.

14. Het nocTaTo4HON HH(POPMAIIHH.

© N O

Anapen Epos, reHepanbHbI JUPEKTOD,

000 «Ypan-Auzann-ITHID»

1. HedrerazocepBucHas.

2. C2003roaa.

3. Bypenue, BOII3, paguanbHOE 6ypeHue
(cBepiamas nepgopanus).

4. KPC cTHKT B CKBa)KMHAX MaJIOTO IUAMETPA,

I'"C ¢ THKT, menesas nepgopanus ¢ THKT,
Texnonoruu ¢ F'HKT B ycnosusax AHITI u
BI'C (pa3bypuBanue noptoB MI'PI1, BBIMBIB
IPOIIIIAHTA, OCBOCHUE).

5. Pazbypusanue nopTos MI'PI1, BBIMBIB IPOIMITAHTA,
ocBoenue c azorom, ['MIC ¢ THKT, OIl3 ¢ THKT.

6. JIUKBUJAIMS TUIPATHO-TIAPAPUHOBBIX ITPOGOK,
pa3bypusanue nopTos MI'PIT, OCBOEHUE CKBAXKUH
a30TOM, BBIMBIB nponmanTa, 'MC ¢ THKT.

7. PazbypuBaHME MIAPOBOI'O KPaHA HA INTyOUHE
meHee 1,5 MeTpoB. Bce OCTabHbIE TEXHOJIOIUU U
PabOTEBI CXOXKHU C TEMH, YTO BBIIIOJIHAIOT B JAHHOM
CETMEHTE HAIIN KOJIJIETH.

8. Ha.

9. Ha.

10. da.

11. MBI aHAJIM3UPOBAIN PA6OTY CKBAKWMHHBIX
TPAKTOPOB, HO 51 CYUTAIO, YTO KONTIOOHMHT
LEJIECOOOPA3HEE, T.K. IO3BOJISAET IOy THO
PELINTD €IIE PaJl 33/1a4, KOTOPBIE BOZHUKAIOT IIPH
nposeneHuu I'MC.

12.Her.

13. T'PIT, KHPIT, BOII3, IEHOKHUCIOTHBIE OOPA6OTKHY,
MMOTOKOOTKJIOHSIONHE TeXHOMOTHH OI13,
TexHonoruu 'HKT (6ypenue nopros MI'PIT,
nepexatoyeHre noptTos MI'PIT, ocBoeHue a30Tom,
I'MC), 6ypeHre rOpU30HTAJIbHBIX CKBAXKUH,
paguanpHOE OypEHUE, IieneBas nep@opanusl.

14.Cm. 11. 13.

AHJper ABEpbAHOB, HAUAJIbHUK yUaCTKA,
OAO «Koraneimuedrereopusnka»
1. HedrerazocepBucHas (reopusndecKue
UCCIIEOBAHUA CKBAXKHH).
C 2008 roja.
lFeodusnyueckue CUCTEMBI IEPEJAYU JAHHBIX.
O TEXHONIOIUAX CTPyUHBIX HACOCOB ¢ THKT.
Hccnenosanus ¢ THKT ¢ BKItoueHHEM B
KOMIIOHOBKY CTPYHMHBIX HACOCOB.
Pasnuynble.
bes xomMmeHnTapues.
8. Ja.

SARE SN

N o
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6. Thave no such information.

7. We haven’t used coiled tubing yet.

8. I'minterested in it.

9. I'minterested in it.

10.'m interested in it.

11. It depends on the downhole conditions.

12.We haven’t used hydraulic fracturing in
production wells so far.

13.1don’t have enough information to derive a
conclusion.

14.1don’t have enough information to derive a
conclusion.

Andrey Ershov, General Director of Ural-Design-

PNP, LLC

1. Oil and gas service.

2. Since 2003.

3. Drilling, large-volume bottomhole zone
treatments, radial drilling (perforation).

4. About coiled tubing workover operations in
slim-holes, coiled tubing logging, CT-conveyed
slotted perforation, coiled tubing technologies
application in horizontal sidetracks and under
conditions of abnormally high formation pressure
(milling of multi-stage fracturing ports/sleeves,
proppant removal, completion).

5. Milling of multi-stage frac ports, proppant
removal, nitrogen lift, CT logging, bottomhole
zone treatments using CT.

6. Hydrate-wax plugs removal, milling of multi-stage
frac ports, nitrogen lift, proppant removal, CT
logging.

7. Drilling out of a ball valve at the depth of less than
5 ft. All other technologies are similar to those
used by our colleagues in this market segment.

8. Yes.

9. Yes.

10. Yes.

11. We have analyzed the operation of downhole
tractors. In my opinion, it is more rational to use
coiled tubing for that because of the possibility to
solve a number of other well logging tasks at the
same time.

12.No.

13. Hydraulic fracturing, acid fracturing, large-
volume bottomhole zone treatments, foam-acid
treatments, flow deviation technologies, CT
technologies (milling of multi-stage frac ports
and their switchover, nitrogen lift, well logging),
horizontal drilling, radial drilling, slotted
perforation.

14. See the previous item.

Andrey Averjanov, Section Manager,
Kogalymneftegeofizika, JSC
Oil and gas service (well logging operations).
Since 2008.
Geophysical data communication systems.
About CT jet pumps technologies.
CT logging with utilization of jet pumps in the
assembly.

RAESES T S R
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9. Ha.

10. Her.

11. OrrumanbHOE YepegOBAHNE IIPUMEHNUTEIBHO K
YCJIOBUSAM.

12.TIoka HeT.

13. be3 KOMMEHTApPUEB.

14. be3 KOMMEHTAPUEB.

Anaapern HakpammHHKOB, MEHEDKED 1O
yrpasieHuio OITP, OAO «Bapberannedreras»
HK «PocHed1b>
1. HedrerazonoOuIBaroniasl.

5 J€eT.

Ha.

9. Ha.

10. a.

11. TTocpeacrtsom 'HKT.
12. MT'PIT.

13. MI'PIT.

14. MT'PIT.

© NV N

EBrenmi JIyKbAHOB, DYKOBOJIUTEJb I'PYIIIIBI
pemonTa ckaxut, OO0 JIYKOWJI-3amagnas
Cubupp»

1. HedrerazonooOpiBaromas.

2. Y3HaJ1 COBCEM HE/IABHO.

3. -

4. O mMeTonax BOJOU3OIAIINU IPUTOKOB 13

O6BOAHUBIINXCA TOPTOB I'PIT B rOpU3OHTAIBHBIX

CKBaKMHAX.

ITpOMBIBKU 3200€B, pa3bypuBaHue nopToB MI'PIL

. OIT3, ocBoeHue ckBaxuH rocsue I'PIT c azoTom,
MPOMBIBKH TOPHU30HTATIBHBIX CKBAKIH.

o v

VAR
8. Ja.
9. JHa.
10. a.
11. Hy>KeH MHAUBUYAJIbHBIN ITOAXO/] K CKBAKHHE.
12. Ia. TPIT npuMEHSETCH.

13. OI13.
14. Kucnorusie I'PI1 — Hepoporue B CpaBHEHUU CO
crangapTabimu I'PIT.

Anexcert CMHUPHOB, 171. crieiinaauct, OAO «CMM»
HedreraszocepsucHas.
C 2006 roxa.

EaTR S Sl o

ITprMEHEHHE Aa30THBIX YCTAHOBOK, PACYET
3aKAYKU.

W

COJISIHO-KUCJIOTHBIE OOPAOOTKH.

7. Wspnedyenune o6opsanHor 'HKT npu noMmomm
IEPEMOTOYHOI'O YCTPONUCTBA.

8. HMurepecHa.

9. Jla.

10. Ja.

PazbypuBaHue (ppak-nmopToB, OCBOCHUE CKBAKHH.

6. Various.

7. No comments.

8. Yes.

9. Yes.

10. No.

11. It is better to interlace these technologies
depending on the specific conditions.

12. Not yet.

13.No comments.

14. No comments.

Andrey Nakraynikov, Pilot Projects Manager,
Varjeganneftegas, JSC, NK Rosneft
Oil and gas producing.
For 5 years.

Milling of frac ports, completion of wells.

Yes.

. Yes.

10.Yes.

11. With the use of coiled tubing.
12. Multi-stage hydraulic fracturing.
13. Multi-stage hydraulic fracturing.
14. Multi-stage hydraulic fracturing.

00N AWV R

Eugene Lukjanov, Head of Well Workover Team,

Lukoil-Western Siberia, LLC

1. Oil and gas producing.

2. I'have just recently discovered your Journal.

3. -

4. About the methods of water shutoff in horizontal
wells (where the sources of water are watered frac
ports).

5. Bottombhole flushing, milling of multi-stage frac
ports.

6. Bottomhole zone treatments, post-frac nitrogen
lifting, cleanout of horizontal wells.

7. -

8. Yes.

9. Yes.

10.Yes.

11. Each well should be treated on a case-by-case
basis.

12.Yes. We use hydraulic fracturing.

13. Bottomhole zone treatments.

14. Acid fracturing, since this technology is cheaper
in comparison with conventional hydraulic
fracturing.

Alexey Smirnov, Chief Officer, SMM, JSC
Oil and gas service.
Since 2006.

RSl S M

About the application of nitrogen units and
calculation of pumped volumes.

W

Acid treatments.
7. Removal of parted CT string with the help of a
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11. TIpu nomommu 'HKT.

12. ITpumenserca. [IponnanTHbiil I'PIL
13. -

14. -

Anmac XaMUTyJUIMH, TEHEPATIBHBII JUPEKTOP,
OO0 «KonntiobuHr-CepBuc»
HedrerazocepsucHasl.

C MOMEHTA OCHOBAHUS.

O KONTIOOUHTOBOM OyPEHUU CKBAXKHH.

10 KETAHUIO 3dAKA349HKA BBITTOIHSAIOTCS BCE
TEXHOJIOTHU.

HMuaTeHCU(pPUKAUA IPUTOKA, UCCIIEJOBAHNE
CKBAXKUH.

7. Her.

8. Ja.

9. Ja.

10. a.
11. 3aBHCHUT OT CKBA’KMHHBIX YCJIOBUI.
12.Her.

13. Ilenno-kucaorHble I'PIL

14. -

ARSI S

o

Buxkrop Pomaner, HAYaJIbHUK OT/IEA
cynepBansepckoro KouTposst TKPC,
000 «bamuedTh-JO06bIYA>
1. HedrerazonoOuiBaromas.
2. 5ner.
3. AIBTEPHATHUBHBIE METO/BI ITIOBBIIEHU S
HedreoTnayun.
OO0 yABTPA3BYKOBOM U BUOPOBO3JEUCTBUU HA
32J1EXKb.
T'HKT, T'PT1, OIT3.
OCBOEHUE CKBAKHH.
MI'PII.
Ja.
9. Ha.
10. Ia.
11. C momompio 'HKT.
12.ITIpontnanTHBIA 'PIT.
13.T'PI1, OI13 (CKB) u gp.
14. TPIL

>

®© oW

Jenuc CTenaHoB, 3AMECTUTETb PYKOBOAUTEIS
npoekra 'HKT, OO0 «Berepan»
HedreraszocepsucHas.

3 roja.

O uemeHTUpoBaHuu Ha 'HKT.
HanpasneHHbIE KUCIOTHBIE OOPA0OTKHU.
IIpomeiBka niocsie I'PIT 1 OCBOEHME CKBAKMHBIL.
Ja.

9. Jla.

10. Ja.

11. THKT.

12.Her.

13. OBIT.

14. -

S IO N IS S
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spooling reel.

8. I'minterested in it.

9. Yes!

10. Yes!

11. With the help of coiled tubing

12.Yes, it does. We use conventional hydraulic
fracturing.

13.—

14. -

Almas Khamidullin, General Director, Coiled
Tubing Service, LLC
Oil and gas service.
Since its foundation.
About coiled tubing drilling.
According to the desires of our customers, we can
use a wide range of such technologies.
Flow stimulation and well logging operations.
No.
Yes.
9. Yes.
10.Yes.
11. It depends on downhole conditions.
12.No.
13. Foam-acid fracturing.
14. -

AR SRS S

© N O

Viktor Romanec, Head of Supervision
Department, Well Workover and Servicing, Bashneft-
Dobycha, LLC
1. Oil and gas producing.

2. For 5 years.

3. Alternative enhanced oil recovery methods.

4. About ultrasound and vibrowave formation

stimulation.

Coiled tubing, hydraulic fracturing and

bottomhole zone treatments.

Well completion.

Multi-stage hydraulic fracturing.

Yes.

9. Yes.

10. Yes.

11. With coiled tubing utilization.

12. We use conventional hydraulic fracturing.

13. Hydraulic fracturing, bottomhole zone treatments
(hydrochloric bath), etc.

14. Hydraulic fracturing.

A

© NN

Denis Stepanov, Deputy Head of CT Project,
Veteran, LLC
1. Oil and gas service.
For 3 years.

Rl A

About cementing operations with coiled tubing
application.

Directional acid treatments.

Post-frac well cleanout and completion.

Yes.

Yes.

R RNV
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AHaper BEIYKOB, HAYaJIbHUK BAHKOPCKOTO
IPOU3BOACTBEHHOIO y4acTKd, 3AO «bBT-BoCcTOK>
1. HedrerazocepBucHasl.

2. Sner.

3. Bce oCHOBHBIE U COITYTCTBYIOIIME TEXHOIOIMH,
HEOOXOAUMBIE JJI1 KAYECTBEHHOI'O IPOBEJCHU S
paborT.

4. BoxypHase BCeraa peaaraeTcsa aKTyaabHas
uH(pOpMaLUL.

5. Bce nepeoBble 1 COBPEMEHHBIE TEXHOJIOTUH.

6. TUC.

7. ABapuIiHbIE, IOBUIbHBIE pab0ThL, IHIC €
HCIIOJIb30BAHUEM BH/IEOKAMEPBL

8. Ja.

9. Ha.

10. 1a.

11. THKT.

12.Her.

13.TPIT, ppesepoBanue, npoMbeiBky 1 ['MIC.

14. Bypenue ¢ ucnonbzopanueM 'HKT.

Bragumup IledeHKHH, 3aMECTUTE/Ib HAYAIbHUKA
Kacumosckoro yuactka, OOO drasnpom [TXI>
HedrerazogobuiBaroniasi.

JlaBHO.

I'PI1, HAKJIOHHO-HAIIPABJIECHHOE Oy PEHHE.

O T'PII, 0 HAKJIOHHO-HAIIPABJIEHHOM OyPEHUM.

I'HKT. V nac pa6oraet yctanoska MK10T, I'T

auameTpoM 44,45 mm, BIT 100/70. Bosbiie HUKTO

TAKOU I'MOKOM TPyboi He padoTaeT HAa MK10T.

6. TIPOMBIBKH ITTMHUCTO-TICCYAHBIX U I'UAPATHBIX
POOOK.

7. JloBunbHBIE Pa60THI O60PBAHHOU I'T.

8. Ha.

9. Ha.

10. da.

11. THKT.

12.Her.

13. -

14. -

IEANE S S o

ITaBex PeBAKOB, NHKCHEP-TEXHOJIOT,

PVYIT 1O «BenopycHed1b>

1. HedrerazonooOsiBaroniast, HE(PTErazocepBUCHasl.

2. 7 ner.

3. BypeHue 60KOBBIX CTBOJIOB, OypeHHE
MHOI'OCTBOJIBHBIX CKBAKUH IV 11 V ypOBHA
cnoxHOCTU TAML, 6ypeHHE pa3BETBIEHHBIX
CKBaXuH, MI'PI1.

4. THC B ropu30HTAIBHBIX CKBAXKUHAX, MI'PTI,
Oypenue Ha aenpeccuy, I'TITT Ha KOnTIOOMHTE,
paAnanbHOE BCKPBITHE I1ACTA, TPUMEHECHUE
KOJITIOOMHI A HA MOPCKUX IIAT(HOPMAX.

5. KouTioOMHIoBoe 6ypeHHE Ha ACIPECCUH,
PaJHaIBHOE BCKPBITHUE I1J1ACTA, Oy PEHHUE OOKOBBIX
CTBOJIOB, HOPMAJIM3a1 1 320051 (OCBOCHUE
ckBaxuH) Ha 'HKT, KUCi10THBIE O6PAbOTKHI
MIPU3260ITHOM 30HbBI, BOZOHU3OSIIIMOHHBIE
PadoTHL.

6. TPII, MI'PII, GypeHue Ha ACTIPECCHH, 6y PECHHE
OOKOBBIX CTBOJIOB, 6YPEHUE MHOT'OCTBOJIbHBIX

10. Yes.

11. With the use of coiled tubing.
12.No.

13. Water shutoff operations.

14. -

Andrey Bychkov, Head of Vankorskiy Production

Department, BVT-Vostok, CJSC

1. Oil and gas service.

2. For 5 years.

3. All basic and accompanying technologies needed
for high-quality wellbore intervention.

4. Your journal always presents only the most up-to-
date information.

5. All advanced and state-of-the-art technologies.

6. Well logging.

7. Emergency and fishing operations, well logging
with application of downhole camera.

8. Yes.

9. Yes.

10. Yes.

11. With the use of coiled tubing.

12.No.

13. Hydraulic fracturing, milling operations, washover
and well logging operations.

14. CT drilling.

Vladimir Pechenkin, Deputy Head of
Kasimovskiy Production Department, Gazprom
PHG, LLC
Oil and gas producing,.

For a long time.

Hydraulic fracturing and directional drilling.
About hydraulic fracturing and directional drilling.
With the use of coiled tubing. We have a MK10T
coiled tubing unit equipped with 1-3/4” CT. There
are no other companies that operate MK10T unit
equipped with coiled tubing of such diameter.
Removal of clay, sand and hydrate plugs.

Fishing operations with a parted CT string.

Yes.

9. Yes.

10. Yes.

11. With the use of coiled tubing.

12.No.

13. -

14. -

SARC SN S
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Pavel Revyakov, Process Engineer, RUP PO

Belorusneft

1. Oil and gas producing and service company.

2. For 7 years.

3. Sidetracking, drilling of TAML Level IV and V
multilateral wells, drilling of multibranch wells,
multi-stage hydraulic fracturing.

4. About logging operations in horizontal wells,
multi-stage fracturing, underbalanced drilling, CT-
conveyed hydraulic jet perforation, radial drilling,
CT applications at offshore platforms.

5. Underbalanced CT drilling, radial drilling,
sidetracking operations, bottomhole cleaning
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8.
9.
10.

11.
12.

13.

14.

Pa3BETBJICHHBIX CKBAXXUH, PAUAIBHOE BCKPBITUE
1aCTa, OYPEHUE CBEPXIVIYOOKHUX CKBAXKUH.
Cospanue rimy6OKONPOHUKAIOMNX KAHATIOB
(pUNBTPALIUH, KONTIOOUMHI'OBOE OYPEHUE HA
aenpeccuu, MI'PIT, 6ypenune CBEpXIITyOOKUX
CKBAKUH 1 CKBAKHUH [V 11 V yPOBHS CJIOKHOCTU
TAML.

Jla. DTy TEXHOJIOTUIO MBI PA3BHUBAEM U OyAEM
PAa3BUBATD.

Ha.

Ha.

C nomompio 'HKT.

Ha. Asorno-nniennnivi I'PI1, I'PIT c npyuMenenuem
reJIEBBIX COCTABOB, TH(POPMALIMOHHBIN MUHU-T'PIT
C IPUMEHEHUEM HBIOTOHOBCKHUX JKHUJIKOCTEN U
resieit, nonHTepBaJbHbIN I'PII-KI'PIL

MTI'PIT, 3aka4yka IMOTOKOOTKJIOHSIOIHUX
JKHJKOCTEN, Bce BUabI I'PIT, 6ypenue Ha
JICIPECCHU.

MTI'PIT, nn(popMartuOHHBbIM MUHU-TPIT,
nouHrtepsanbHbi [PIT-KI'PIT.

IMIasesa JJeMaKHH, HAYA/IbHUK 11€Xa
TEXHOJIOIUYEeCKUX paboT, OO0 «TaTHEPTH-
PemCepsuc»

1.
2.
3.

7.

8.
9.
10.
11.
12.

13.

14.

HedrerasocepsucHas.

3ropa.

BypeHue CKBaKUH MaJIOr'O JUAMETPA,
MNPUMEHEHHE YCTAHOBOK JIJIS1 HAKIIOHHOT'O
OypeHusL.

Texnonorus I'PIT «ManrycT», I'PIT: necaTb
oneparri OFHOBPEMEHHO 33 OJJUH ITPOXO/I.
I'PIT, muorozounnslie I'PIT, konTio6uHT, OPD
(OBHOBPEMEHHO-PA3AEIBbHAA IKCILIYATAIIHA),
OPu3, OP5u3.

MHuoro3oHHbIM KI'PIT; I'PIT Ha 11y1acTOBOM BOAE
(6€3 npuMeHeHUs I'es).

Ja.

Ja.

Ha.Jlokanenseiii PIT (10—15 T nponmmaHTa);
TEXHOJIOI'MA OIPAHUYEHUSA BBICOTHI TPEIUHBI;
TEXHOJIOI'MA YIY4YIIEHUA OCTATOYHON
NPOBOAUMOCTU Tpemunsbl, I'PIT cpasy nocie
OypeHusL.

[TpuMeHeHne MapKHUPOBAHHOI'O IIPOMITAHTA IIPH
I'PTL

IIposenenye I'PIT B rOpU30OHTANBHBIX CTBOJIAX
CKBAXKUH.

Pegakmusa 01aroIapyuT y4aCTHHKOB OIIpocal

Joporue ynrarenu! Baie ygyactue B onpoce
TIOMOJKET XKypPHAy «Bpems KONTIOOUHId» CTATh boJiee

HH’

I'€PECHBIM 1 IIOJIE3HBIM. BhIpEKbTE, ITOXKANYICTA,

AHKETY, 3AIIOJTHUTE €€, OTCKAHUPYHUTE U INIPUIIINTE

I10

ajpecy cttimes@cttimes.org

wiu halina.bulyka@cttimes.org
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(well development) with CT application,
bottomhole zone acid treatments, water shutoff
operations.

6. Hydraulic and multi-stage fracturing,
underbalanced drilling, sidetracking, multilateral
drilling, radial drilling, drilling of ultra-deep wells.

7. Creation of interpenetrating filtration channels,
underbalanced CT drilling, multi-stage fracturing,
drilling of ultra-deep and TAML Level IV and V
multilateral wells.

8. Yes. We are currently developing this technology
and will develop it in the future.

9. Yes.

10. Yes.

11. With the help of coiled tubing.

12.Yes. Nitrogen-foam fracturing, hydraulic fracturing
with application of gelling compositions, mini-
fracturing with application of gels and normal
fluids, interval hydraulic-acid fracturing.

13. Multi-stage fracturing, pumping of water diverting
agents, all types of fracturing, underbalanced
drilling.

14. Multi-stage fracturing, mini-fracturing, interval
hydraulic-acid fracturing.

Pavel Demakin, Head of Technological

Operations Unit, Tatneft-RemService, LLC

1. Oil and gas service.

2. For 3 years.

3. Slim-hole drilling, application of directional
drilling units.

4. About Mongoose Frac System; hydraulic fracturing
with ten frac stages per trip.

5. Hydraulic fracturing, multi-stage fracturing,

CT, dual completion, dual injection and dual
completion and production.

6. —

7. Multi-stage acid fracturing; hydraulic fracturing
with utilization of formation water (without
gelling agents).

8. -

9. Yes.

10. Yes.

11. -

12.Yes. Local hydraulic fracturing (10-15 tons of
proppant); the technology of fracture height
limitation; fracture retained conductivity
improvement technology; hydraulic fracturing
performed straight after drilling operations.

13. Application of marked proppant during hydraulic
fracturing.

14. Hydraulic fracturing in horizontal wells.

The editors would like to thank our
responders!

Dear readers! Your feedback will help Coiled Tubing
Times Journal to be more useful and interesting for
you. Please, kindly fill in the questionnaire, cut it out,
scan and send either to cttimes@cttimes.org
or halina.bulyka@cttimes.org



Coiled/tubing

Jdoporue xpy3ps! A K PEMa ren L] mes

KYPHAJI <BPEMA KOJITIOBHHIA> ITIPOCHUT BAC OTBETUTDHb HA HECKOJIBKO BOITPOCOB

1. PHN.O.

2. Kommanusa/opranusanys

3. JIO/KHOCTD

4. IIpodunb AeATENBHOCTH KOMIIAHUHN (HEPTETra3000bIBAIOIA,

HEPTETra30CEPBUCHA, KOMIIAHHUA — IIPOUZBOJUTEb OOOPYAOBAHMA, HAYYHO-
UCCJIEIOBATEIbCKAA CTPYKTIYPA, BY3) (Hyxcroe noduepriyms) Jpyroe

5. Kaxk gaBHO Bbl 3HaeTe )XypHaI «BpeMs KOITIOOMHI'a»?

6. Kaxk 6561 Bbl OIIEHIWIU €10 CO/IEPKAHUE 10 5-6aJUTBHOI IITKAJIEe?

7. Tlomoraer i1 )KypHaJI BaMm B IpO(PECCUOHAIBHOM AEATENBHOCTU?

8. «Bpems KONTIOOMHIA» TTIO3UITMOHUPYETCS KAK )KyPHAJI O BBICOKOTEXHOJIOTUYHOM
HedTerasoBom cepauce. I1o7 BBICOKMMU TEXHOIOTUAMHN HE(PTEra30BOI'O CEPBUCA
IIPUHATO IOHUMATh KAK MUHUMYM KOJITIOOMHT U ['PIT. Kakue eme TeXHONI0rnmn
HEPTEra30BOro CEPBUCA Bbl GBI OTHEC/IN K KATETOPUH BBICOKHX?

9. O KaKUX TEXHOJIOTHSIX HEPTETa30BOI'0O CepBHCA BaM XOTEI0Ch 6B IPOYECTh
B JKypHaJe «BpeMst KOMTIOOMHTA»?

10. Kaxkue BbICOKME HE(PTECEPBUCHDIE TEXHOJIOTUU UCIIONb3YIOTCA HA Bammem
IPEATIPUATUN?

11. Kakne KOnTIOOMHIOBbIE TEXHOJIOTUU HANOO0JIEE BOCTPEOOBAHBI B PETMOHE (-aX)
IIPOBEAECHUSA PA0OT Bameil KOMImaHumu?
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12. Kakue yHUKaIbHBIE pa60THI BaM 1 Bammm KOJuIeram yJ1aBaaoCch IPOBOAUTD?

13. MaTepecHa mm BaMm TEXHOIOTUA KOITIOOMHIOBOI'O OYPEHUA?

14. UaTepecHa 11 BaMm ruiponeckocTpyiiHas nepdopanus?

15. UuTepecHo i1 BaM pananbHOE BCKPBITUE IUIACTA?

16. Kak, o Bariemy MHEHHIO, I1€7IECOOOPA3HEE JOCTABIATH I'eO(PU3NIECKUE TTPUOOPDI
B TOPU3OHTAIBHBIE CKBA’KUHBL: C [IOMOIIBIO CKBAKMHHOTO TPAKTOPA WU
nocpeacrsom 'HKT?

17. Ilpumensier au Bamra komranus TexHosaoruto I'PIT? Ecinu ga, To kakue Buabl [PIT
3(P(PEKTUBHBI HA CKBA)KMHAX Bamrero perunona?

18. Kakue Texnonoruu ITHIT aBiasaioTcs, 110 BameMy MHEHHIO, HAUOOJIEE AKTYaIbHBIMU
Ha CETOOHSIITHUM IEHb?

19. Kakue Texnonoruu ITHIT 6yayT Ha TMKE BOCTPEOOBAHHOCTH B OJIMIKAMIIIEI
(5—-10 ner) nepcuexTuse?

20. Xorenu 6b1 Bb HOJIX‘—IQTB €KCHE/IC/IBHYIO HOBOCTHYIO PACCBHUIKY C CAUTa
www.cttimes.org:

21. Eciy Bel OTBETWIN HOJIOKUTEIBHO, TO YKAXKUTE, IIOKAITYUCTA, CBOM JIEKTPOHHBIA
azpec.

CITACHUBO, 9YTO HAIIIVTA BPEMA 1JIF1 OTBETA HA HAIITH BOITPOCHI!
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Coiled tubing

BPEMS KOJITIOBUHIA
BPEMA ren

119017 r. MockBa, MbixxeBckuii nep., 4. 5, cTp. 1, obunc 224

Ten.: +7 499 788-91-24, ten./dakc: +7 499 788-91-19.

MNpepctaBuTenbcTBo B MuHcke: ten.: +375 17 204-85-99, ten./dakc: +375 17 203-85-54;
E-mail: rnaBHbIN pepakTop — halina.bulyka@cttimes.org, mapkeTUHr n peknama —
advert@cttimes.org
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HOBBIN YWIEH PEJJAKITMOHHOI'O COBETA
Anpapert Hukoinaesun4d KopoTueHKO
OxoHumnI HUKHEBAPTOBCKUN HEPTAHOM
TeXHUKYM (2001 rom). B 2001 ropy noctynui B
TIOMEHCKHU FOCYJaPCTBEHHBIN HE(DTEra30BbIH
YHUBEPCUTET, CIICIIUATIBHOCTD «3KCILIyaTALIHs
HE(PTAHBIX U I'A30BbIX MECTOPOXACHULI» CO
CHELMATU3ALUEN «DEMOHT U BOCCTAHOBJICHUE
CKBA)KMH», OKOHYMJI C OTin4dueM (2006 ropn).
[Ipoxoaunii CTa>kKMPOBKY B HAYYHO-
UCCJIEN0BATEIBCKOM HHCTUTYTE CIIIA 1O
nporpaMmme OOMeHa CTYJEHTAMU MEKIY
By3amu P® u CIIA B 0671aCTH TOATOTOBKHU
CHELMAIUCTOB IO HanpasieHuio «<Hedrerasosoe
J1es10». B 2006 rojiy moCTYIHII B O4HYIO

MMOIITNCHON KYIIOH

3anonHuTe, NoXxanymncra, KyrnoH 1 oTripasbTe ero no dakcy: +7 499 788-91-19

[a, a xenato opopmnTb Noanuncky Ha 2015 rog

I:' Ha neyvaTHylo Bepcuio I:' Ha 3NeKTPOHHYIO Bepcuio

1 )xenato nognuncaTbca Kak MpuwnunTe cyeT Ha NOANNCKY
acnupaHTypy npu TroMI'HY 1o crierinanapHOCTH
I:l l:l I:l I:l «T€XHOJIOT'SI OYPEHUSI 1 OCBOEHMUS CKBAXKHH».
lopuanyeckoe Gusnyeckoe Mo akcy M0 31eKTPOHHOM C 2006 o 2008 roa mpome 06yueHue
nmuo nuo noyre o nnporpamme MBA Master of Business
Administration B TIoMEHCKOM roCcyZapCTBEHHOM
HE@TEra30B0M YHHUBEPCUTETE.
Ha npou3BO/ICTBE TPY/IOBYIO JIESITEIBHOCTD
®.n0. Ha4aJI B KAYECTBE IIOMOIITHIKA Oy PHUJIBIITNKA B
CamoTnopckoMm YITHIT u KPC.
LonXHOCTb
Peann3oBan HECKOIBKO ITPOEKTOB KaK BHYTPH
KomnaHusi CTPaHBL, TAK U 32 ce npeaenaamu. O61acThb
MHTEPECOB — KOHCAJITHUHI B CTPOUTEIBCTBE U
Anpec PEMOHTE CKBAXKHUH.

B nacrosamee spems A H. KopoTdeHko
fopoa aBigeTca gupekropom OO0 HuTexo.
Kpait/obnacte NEW MEMBER OF THE EDITORIAL BOARD
Crpana Andrei Korotchenko

Andrei Korotchenko finished Nizhnevartovsk
NHaekc Oil Technical School in 2001. He entered Tyumen
State Oil and Gas University (TSOGU) in 2001
Tenedon and graduated from it with honors in 2006
Pakc majoring in Development of Oil and Gas Fields
and specializing in Well Workover and Recovery.
3. noyTa He took an internship at a US research institute

within a program of oil-and-gas student exchange
between Russia and the US. In 2006 Korotchenko
went on to full-time postgraduate study of Well
Drilling and Development Techniques at TSOGU.
In 2006—2008 he took MBA (Master of Business
Administration) courses at Tyumen State Oil and
Gas University.

Korotchenko started his working career as a
driller’s assistant at Samotlor Department for
Enhanced Oil Recovery and Well Workover.

He carried out several projects both in the
country and abroad. His area of interest includes
well construction and workover consulting.

At the present time Andrei Korotchenko is the
head of InTech, LLC.

Mopnucatbcsa Ha XYypHan «BpeMﬂ KONTIOGUHra» MOXXHO B MO4YTOBOM
oTaeneHUn no Katanory «Pocneyatb». NOANMNCHON NHAEKC - 84119.

Bbl MOXeTe Takke 0bOpMUTb NMOAMUCKY Ha XYpHan «Bpemsi konTio6uHra»
M 03HAKOMUTbCS C aHHOTALMSIMM CTaTel Ha calTe www.cttimes.org

Subscription to Coiled Tubing Times Journal for 2015

Cost of annual e-version of Coiled Tubing Times Journal is $80,00.
E-mail: cttimes@cttimes.org

«Bpems KONTIOOMHI 2> — €IUHCTBEHHOE U3/IAHUE,
KOTOPOMY IIPEJOCTABJIEHO IIPABO IIPEICTABIATD
B Poccuu u CHI' marepuanst ICOTA.

/

Coiled Tubing Times is the only periodical in Russia and CIS
countries that has a right to present ICOTA materials.
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PE3LIbI HELIOS ™ INFERNO™

TEPMHYECKW YCTOWYMBLIE

Komnanwa NOV paga npe.ncra;m\h

nNocneaHon TEXHONOMWI PesLoE,
. MIO3BONAKLLYI0 O0CTHYL HENPeB30RaeHHbIX

MLTATOR B YENOBWAX BRICOKWX TEMASpaTYD.

bl TEXHONorKM Helios™ Inferno ™ koMnaHuW

‘ReedHycalog™ otnuyaotes ocoboi cTORKOETRIO

WYECKDMY paspylueHnio ¥ abpasuBHOMY M3HOCY.
peauoe Helios™ Inferno™noaxonsT ans Bypenus
NopogooBpazosadui. Pesus Helios™ |nferno™
‘obecnednTs:

CBOEM Knacce Npon3BoauTensbHOCTL Byperns,
CTADUNBHOCTE M YNpaENAEMOCTE 4ON0TE,

mmﬁ_ﬂ{}nﬁ AL OILWELL VARCO

Email: DH-RUS-Sales@nov.com
Tel: +7 (495) 287 26 00
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UMNOPTOSAMELLAKLUEE OBOPYAOBAHMUE
U3 BEANAPYCH

KOMIIAEKC OBOPYAOBAHUA
ANA TMAPABAMYECKOIO PASPbLIBA MNAACTA
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